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PREFACE TO SECOND EDITION

It is a great pleasure to note the appreciation shown by the students for the first edition.
The second edition is thoroughly revised and enlarged according to the latest trend of the various
competitive exames and feedback from the readers. New and better methods of salving the

problems have been provided in the book. Important questions from previous papers have been
included.

I am sure that this edition will be of immense help to every student preparing for any
competitive exam.

ASHISH AGGARWAL



PREFACE TO FIRST EDITION

I am happy to present this book to the students who wish to appear in the objective type
competitive examinations. In such examinations, the students are required to solve questions in
a limited time. The conventional method of solving the mathematical questions is not only
time-consuming but also prone to mistakes because of the lengthy methods involved. This
book explains the short-cut methods of solving the sums in a faster way. For the convenience of
the students and easy understanding, the questions are divided into various chapters. The book
covers basic terms, short-cut methods of multiplication, ratio and proportion, percentage, profit
and loss, time and distance, time and work, simple and compound interest, mensuration, etc.
Each chapter contains rules and formulae followed by fully solved exercise. (Juestions are also
taken from previous papers of S5C, Banks and other exams. The important rules are given in
the boxes so that one can locate them easily for future reference. In the chapters, logic of
formulae is explained so that the students learn the logic of formulae, instead of memorising the
formulae directly.

While teaching, | have experienced students facing difficulty in memorising methods, and
also making wrong application of rules, leading to wrong answers. [ hope that this book will be
of immense help to those who appear in objective type mathematical papers. [ am very thankful
to my family and friends for their encouragement and support in writing this book. Any suggestion
for improvement of quality of the book and rectification of errors, is most welcome.

ASHISH AGGARWAL
C-597, Avantika, l
Sector-1, Rohini,
Delhi - 110085
ashishmea(@hotmail.com
ashishmea@yahoo.com
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Chapter 1

BASIC

TYPE OF NUMBERS

Natural Numbers {N):

1,23, 4, oneen..

Matural numbers are also called Positive Integers.
Whole Numbers (W):

0,1,2,3, i
Integers (I):

............ -3,-2,-1,0,1,2,3,4,5,............
Even Numbers:

MNumbers which are exactly divisible by 2.

16, 2,4, 60,8, ..cconiiiiiinen
Odd Numbers:

MNumbers which are not exactly divisible by 2.

ie.1,3,57,9, ...
Note: Sum of any two odd numbers is always an even number.
Example:

3+ 5 =8 (an even number)

7+ 23 =30 {an even number)
Note: Product of any two odd numbers 1s always an odd number.
Example:

3 = 7=21 (an odd number)

5 x 13 =65 (an odd number)
Rational Numbers:

: — . P .
Numbers which can be written in the form of E , where p and g both are integers, and q is a non-
zero inleger.

P
A number expressed in the form of '-l is also called a fraction, where ‘p” is numerator and *g" is

denominator. A fraction when converted into decimal, gives finite or recurming digits after decimal
sign.



Irrational Numbers: I

P . .
Numbers which cannot be written in the form of ; i.e. the numbers which are not rational,

These numbers when converted into decimal, give infinite and non-recurring digits after decimal
sign. .
Example:
I, -ﬁ, -ﬁ, J27 et
Real aumbers:
Real numbers include both rational and irrational numbers.
Mixed Numbers:
Number which consists of a whole number and a fraction.
Example:
|
3—3‘. 5—3' elc.
Prime Numbers:
Numbers which are not divisible by any number other than 1 and itself:
Example:
2,3,5,7,11,13,17, 19,23
Mote: | is neither a prime number nor a composite number.
MNote: 2 is the only even prime number.
Note: Product of two prime numbers is always a composite number, since the product is divisible by
both the prime numbers.
Example:
7% 11 =77 (a composite number)
Composite Number:

The number which is not a prime number i.e., the number which is divisible by any number other
than | and itself.

Example:
4,6,8,9, 10,12, 14, 15, 16, 18, 20, 21,22, 24
Co-prime Numbers:

Co-prime numbers are the numbers wk'. ! are prime to each other i.c. they don't have any common
factor other than 1.

Since, they do not have any common factor, their HCF is 1 and LCM is equal to products of the
numbers.
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Note: Co-prime numbers can be prime or composite numbers. Any two prime numbers are always
co-prime numbers.
Example:

1. 3 and5: Both numbers are prime numbers.

2. 8 and 15: Both numbers are composite numbers but they are prime to each other i.c. they
don't have any common factor.

Face value and Place value:

Face Value is absolute value of a digit in a number.

Place Value is value of a digit in relation to its position in the number.
Example:

Face value and Place value of 9 in 921 is 9 and 900 respectively.

RULES

1. Product of two positive numbers is always a positive number.
Le.(+ta)x(+b)=+(a=xb)
Example:
() x(3)=(+)12=12
2. Product of two negative numbers is always a positive number.
i.e. (—a) x (-b) =+ (a x b)
Example:
()= (3)=(H) 12=12
3. Product of a negative number and a positive number is always a negative number.
(—a) = (+ b)=(+a) x (- b)=~(a = b)
Example:
(—4)=x(3)=(=-)12=~12
(4)x(<3)=(-)12=-12
4. Any number multiplied by 0" gives ‘0.
Le.ax0=0xg=0
Example:
0=127=0
92567 =x0=0
5. Ifx+y=c(where ‘¢’ is a constant number).

Then, xy is maximum when x =y = %

6. How to check whether a given number is prime or not ?

1. Find approximate square root of the given number.

2. Divide the given number by every prime number less than the approximate square rool.

3. If the given number is divisible by atleast one of the prime numbers, the number is a
composite number otherwise a prime number.
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Example:
Is 401 a prime number?
Solution:
ﬁppruﬁimau: square root of 401 is 20.
Prime numbers less than 20 are 2,3, 5, 7, 11, 13, 17 and 19.
Since, 401 is not divisible by 2,3, 5,7, 11, 13, 17 and 19.
.. 401 is a prime number.
Hint: Next pnme number after 1915 23 which is greater than 20, so we néed not check further.
7. If sum of digits of a natural number is subtracted from the number itself, the resulting number
15 always divisible by 9.
Example 1:
143: Sum of digits=1+4+3=8
MNow, 143 — 8 = 135 which 15 divisible by 9.
Example 2:
106: Sum of digits =1 +0+6=7
Mow, 106 — 7 = 99 which is divisible by 9.

8. A three-digit number formed by repeating a one-digit number thrice, is always divisible b}r
i1,

Since 111 =3 = 37, such numbers are divisible by 3 and 37 also.
Example:
222, 777, BES etc. are divisible by 3, 37 and 111.
9. A four-digit number formed by repeating a two-digit number, is always divisible by 101.
Example: |
2525, 3636, 8383, etc. are divisible by 101.

10. The number zero is surrounded by the same two-digit number on both sides.  Any such five-
digit number is always divisible by 1001,

Since 1001 =7 = 11 = 13. Such numbers are divisible by 7, 11 and 13 also.
Example:
52052, 68068, 93093, etc. are divisible by 7, 11, 13 and 1001.
11. A six-digit number formed by repeating a three-digit number is always divisible by 1001, r
Since 1001 =7 = 11 = 13. Such numbers are divisible by 7, 11 and 13 also.
Example:
436436, 619619, 851851 etc. are ding.jble by 7,41, 13 and 1001,

SHORT-CUT METHODS

12, Product of any ‘n’ consecutive natural numbers is always divisible by |n .
Where,[n = () = (n=1) = (0-2) % ..ooriiiiiirissrssrnn X 2 % 1,
Example:

Product of any 2, 3 and 4 consecutive numbers are always divisible by [2, [3, |4 i.e. divisible
by 2, 6 and 24 respectively.
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13. 1f on adding 9 to a two-digit number, its digits are reversed.
Then unit's digit of the number exceeds its ten's digit by 1.

Proof:
Let the original number is xy.
On adding 9 1o 11, the number becomes yx.
*xy" can be written as 10x + y, and
*yx' can be written as [0y + x
S (10x + )+ 9= (10y + x)
So (10x ~x)+9=(10y - ¥)
So9x +9=0y
S Xt =y
Similarly, we can prove that if on adding “%a’ o a two-digit number (say xy), digits of the number
are reversed.

Then, x +a=y

Note: If digits are reversed on subtracting “9a” from it, then x —a=vy.

SOLVED EXERCISE
1. On subtracting 5 from one-fifth of a number, the resuli is 10. What is the number?
(a) 15 (b) 25 (c) 50 (d) 75
Solution:
(d) Letthe number is x.
Then, %‘“ S=10
X
So==10+5=15
5
SX=5x]15=75

2, Inaclass of 50 students, 25 siudents can speak English and 40 students Hindi. [feach student
can speak atleast one language, how many students can speak both languages?

(a) 10 (b) 15 (c) 20 (dy 25
Solution:
(B) Studenis who can speak both languages
=25+40-50= 15
3. Ina group of 40 persons, 15 drink tea but not coffee and 18 drink coffee but not tea. If they
drink atleast one of the drinks, how many persons in the group drink tea?
(a) 15 (b) 18 (c) 2z {d) 25
Solution:
{c) Persons who drink tea
= Total persons — Persons who don't drink tea
=4 - =22
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4. A sum of Rs. 100 is divided among A, B and C. If A and B together receive Rs. 70, B and C
together receive Rs. 50. Find the amount received by B.

(a) Rs. 10 (b) Rs. 20 (c) Rs. 40 (d) Rs. &0
Solution:
(b) (A+B)+(B+C)is Rs.70 + Rs.50 = Rs.120
. B's share = Rs. 120 - Rs. 100 =Rs. 20
5. A bucket full of water weighs 50 kg, while half-filled bucket weighs 30 kg. Find the weight of
empty bucket.
(a) 10kg (b) 15kg (c) 20kg (d) 25kg
Solution:
(a) Weight of bucket + full water = 50 kg.
And weight of bucket + half water = 30 kg.
. 'Weight of half water = (50 - 30) kg = 20 kg.
. Weight of empty bucket =30 kg - 20 kg = 10 kg.
6. A number when multiplied by 21 is increased by 420, Find the number.
(a) 19 (b) 20 {c) 21 (d) 22
Solution:
(¢) Let'x" is the required number.
Then, 21x = x + 420
S 2lx—-x =420

S X ﬁ=21

Trick:

21 times — 1 time = 420
o« 20 times of a number = 420

7. The number is 50" = 21

7. Find 307" term of the sequence:
1,2,581,2,5 8 1,2,58 ..cccvivinnnnns :

(a) 1 (b) 2 () 5 (d) 8
Solution:
{c) Four terms make one set.
Remainder on dividing 307 by 4 is 3.

307T™ term is same as third term in the series.
Third term in the series is 5.

8. Find the sum of first 50 terms in the series: '

I +2-5+3+2=5 iiiiiininns

(a) O (b) 2 (c) 3 (d) 5 ‘|

Solution: |
(d) Three terms make one set and total of one setis 3 +2-5=0



Since 50=3x= 16+ 2,
. 50 terms mean 16 sets and two terms.
Total of twoterms =3+ 2= 5
.~ Total of 50 terms =0+ 5=35
9. Find the sum of first 50 terms in the series:
5+3=T+5+3=T cirrrirrrrnnennas
(a) 1 (b) & {c) 24 (d) 40
Solution:
(¢) Three terms make one set.
Since 50=3x16+2.
. 50 terms mean 16 sets and 2 terms.
Now, total of one set =5+3-T7=1,
. Total of 50 terms = 1 = 16 + (5 + 3) = 24,

10. The sum of the digits of a two-digit number is 9. If 9 is added 1o the number, the digits are
reversed. What is the number?

(a) 18 (b) 36 (c) 45 (d) 81
Solution:
{¢) On adding 9 to the number, its digits are reversed.
. Unit's digit is %- | more than the ten's digit.
Ten's digit is 2—;—'—-4
<« Unit's digitis4d + 1 =5
+* The number is 45.

Note: Ten's digit is always smaller than unit's digit if digits are reversed on adding something to the
number.

11. The sum of the digits of a two-digit number is 13. If 9 is added to the number, the digits are
reversed. What is the number?

(a) 36 (b) 67 (c) 76 (dy 117
Solution:
(b) On adding 9 to the number, its digits are reversed.

<« Unit’s digit is %-lmﬂmmﬂ:n‘adigit.

L. 13-l
< Ten's digit = =5=
Unit's digit =6+ 1 =7
. The number is 67.

12. The sum of the digits of a two-digit number is 11. On adding 27 to the given number, its digits
are reversed. Find the number.

(a) 38 (b) 47 (c) 74 (d) 83

=6
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Solution:
(b) On adding 27 to the number, its digits are reversed.

27 .
. Unit's digit is 7~ = 3 more than the ten’s digit.

. 1=3
*. Ten's digit = -5 = 4
Unit's digit=4+ 3= 7
*. The number is 47.

13, The sum of the digits of a two-digit number is 15, On subtracting 27 from the given numb&,
the digits are reversed. Find the number.

(a) 69 (b) T8 (c) 87 (d) 96
Solution:
(d) On subtracting 27 from the number, its digits are reversed.

2~ Unit's digit is smaller b}r = 3 than the ten’s digit.

15-3
S Unit's digat = — = ]
Ten's digit =6 +3 =9
. The number is 96.

14. A number consisting of two digits is four times the sum of its digits. On adding 18 to the
number, the digits of the given number are reversed. Find the original number.

{a) 24 (b} 36 (c) 46 (d) 68
Solution:
(a) On adding 18 to the number, its digits are reversed.

S Unit's digit is bigger than ten’s digit by % =2
. 36 is not the required number.
Since, the number is four times the sum of its digits, whatever is the sum of digits, I.hL
number is divisible by 4.
. 46 also is not the required number.
MNow, we check 24 and 68. 24 68
Sum of the digits should be ry and ry i.e. 6 and 17 respectively.
Now, 6 +8=14 17
.. 68 is not the required number.
And,2+4=6=6
. 24 is the required number.
15. A number consists of two digits. If the digits interchange places and the new number is added
to the original number, the resulting number will be divisible by :

{a) 3 (b) 5 ic) 9 (d) 11
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Solution:
{d) Let the number is 10x + y
On interchanging places, the new number is 10y + x
Sum of two numbers = 0x+ y+ 10y +x
= llx+ lly = 11 (x + y)
s, The sum is always divisible by 11.

16. Three numbers which are co-prime to one another are such that the product of the
first two is 475 and that of the last two numbers is 1075. Find the sum of the three
numbers.

() 75 {h) 78 ic) 87 (d) 89
Solution :
{¢) Let the number are x, v and z.
xxy=475 = 19 = 25
and y x z = 1075 = 25 = 43
Sum of the numbers = 19 + 25 + 43 = g7
17. Product of any five consecutive numbers is always divisible by:

(a) 5 (b) 15 {c) 20 (d) 120
Solution:
(d) Product of any five consecutive numbers is always divisible by |5 .
S=1=2=3x4x5=120
18. Product of two numbers is 162. [fthe greater number is 2 times the smaller number, what is the |
greater number?
(a) 9 (b) 15 fc) 18 (dy 21
Solution:
{c) Let the smaller number is x.

Then the igger number is 2x.
Product of the two numbers is (x) = (2x) = 162

1 ]_E—El
i M= 3 -
Sox=f81=9

*. The bigger number is 2x =2 x 9 = |8,
19. [6—15-|4=2

(@) 6x4x[4 (b) 6x5=[4 (c) 5=4x5 (d) 6=5=]|p
Salution:

(@) l6-15-4
=6x5x|4-5% 44
“(6%x5-5-1)x |4
= (6% 5-6)x |4
=6%(5—1)x |4
=6x4x|4
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20 P-B-1=?

(a) 9=xBx |7 (b) 9=xT7x[] (c) B=Tx|7 (d) BxTx|g

Solution:
®) P-§-1
=9=8x|7-8x]7 -7
=(9xE-8-1)= |7
.-.;‘gxg,gl.un
=9x(8-1)=[7
=0 x T x E
21. 64 and all the odd numbers up to 100 are multiplied together. The number of zeros at the end
of the product will be: !
{a) O {b) 5 ic) 6 (d) 12
Solution:

{c) There are 10 numbers up to 100 viz. 5, 15,25,35,............ 95 which have 5 at the unit's
place but 25 and 75 are divisible by 5 twice i.e. the product can be divided 10+ 2 =12
times by 5.

And 64 = 26 !
We know that § = 2 = 10 i.e. product of one pair of 2 and 5 gives one zero.
In the given situation 6 such pairs can be made.
. Total 0s at the end of the product are 6. !
22. Allthe even numbersupto 100i.e. 2,4, 6,.............. 100 are multiplied together. The number
of zeros at the end of the product will be: .
(a) 10 (b) 11 (e) 12 (dy 13 .
Solution:
(e) There are 10 numbers up to 100 viz. 10, 20, 30,............ 100.
These numbers have ‘0" at the unit place but 100 has two Os.
.. s in the product of these numbers = 10+ 1 = 11, |
50=5x=10
. Product of 5 and an even number is also divisible by 10. |
.. 0s in the product= 11+ 1 =12.
23. A man engaged a servant on the condition that he would pay him Rs. 3000 and one uni
after one year of service. He served only for 9 months and got Rs. 2200 and a uniform.

is the price of uniform ?
(@) 100 (4) 200 () 250 (d) 400 |
Sol.tion : i

(b) 12 months wages = Rs. 3000 + Uniform
9 months wages = Rs. 2200 + Uniform
. 3 months wages = Rs. 800
. 12 months wages = 4 = Rs. 800 = Rs. 3200
. Cost of uniform = Rs. 3200 - Rs. 3000 = Rs. 200
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FRACTIONS AND DECIMALS

Fractions: Numbers which can be written in the form of E- where p and q both are integers,
and q is a non-zero integer, and "p’ is called numerator and *q" is called denominator. Like natural
numbers, fractions can also be added, subtracted, multiplied and divided.

Proper Fractions : Numerator is less than the denominator,

Example :

213

3 » 5 ¥ T
Improper Fractions : Numerator is greater than the denominator.
Example :

4810

3'5° 7

51‘
Note : The valie of an improper fraction is greater than 1.
Mixed numbers : A number which consists of an Integar and a proper fraction.
Example : .

1 _3
3 > 5 X
Mixed numbers can be converted into improper fractions and vice-versa.
How to convert a Mixed number into improper fraction :
Multiply the whole number with the denominator of the fraction and then add it to the
numerator of the fraction. The result is the numerator and the denominator will be the denominator
of the improper fraction.

Examples :
1 3x2+1 7
3—: = —
2 2 2
51_ 5:4+3_£
4 4 4

How te convert an improper fraction into a Mixed number :

Divide the numerator by the denominator. The dividend is the whole number, the remainder
15 the numerator of the fraction of the mixed number and the denominator remains the same.

Examples :

3 3 2 2
Addition/Subtraction of fractions :

Method :

1. Find LCM of the denominators of the fractions.

2, Davide this LCM by each denominator of the fractions and multiply the dividend with
the respective numerators.

1

-
ol

wla
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3. Add the multiplication results. The sum is the numerator and the LCM is the denomi-
nataor.
Example 1 :

Ll | k2

+.

wh | k2

|
Find the value of E+
Solution :
LCM of denominators 2, 3 and 5 15 30
On dividing 30 by 2, 3 and 5, the dividends are 15, 10 and 6 respectively.

Multiply the numerators 1, 2 and 2 with 15, 10 and 6 respectively.

l+E+E=IxI5+2=Iﬂ+2xﬁ 15+20+12 47 _ 1I_'{
2 3 5 30 30 0 30
Example 2 :
Find the val f'a-'-‘l“ii
i value of =33 ‘

Solution 3
LCM of 2, 3 and 7 is 42.
On dividing 42 by 2, 3 and 7, the dividends are 21, 14 and 6 respectively.

3 1 2 Ix2l-Ixl4- 2:-*.15 63-14-12 3?

2 3 7 42 42 T2 .

Another method of adding/subtracting the fractions :

Multiply the denominator and numerator of each fraction so as to make the denominators of
all the fractions equal to their LCM. Then, add or subtract the numerators and divide ﬂmmb}' the
LCM. Example 1 can be solved by using this method as follows :

LCM. of 2, 3 and 5 is 30.

. The denominators of these fractions are made equal to 30.

1 15 _13

1 2 2 15 20 12 47 .17
= e e e e 5 | e
2 3 5 30 30 30 30 30
Multiplication of fractions :
2,5 _2x5 10
37 3Ix7 I]

3 5 3 5 ]- 5- 3-
Note : Before multiplying a mixed number, convert it into an improper fraction.

b
M,
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COMPARISON OF FRACTIONS

Two or iaore fractions can be compared by using the following methods:

%:%. if A>B

== |f denominators of two or more fractions are same.
Higher the numerator, higher the value of fraction is.

Example:
13_11_5
77777
%{%, ifM >N

=% [f numerators of two or more fractions are same,
Higher the denominator, smaller the value of fraction is.

Example:

4 4
3 13

AL A+k
M M+k’
=+ If a constant number is added 1o both the numerator and the denominator of a proper
fraction, the value of fraction with higher numerator is more.

}%:-

where ‘K" 15 a constant number and A< M

Example:

2 17

3

18
Note: In this case difference between numerator and denominator of the given fractions will remain
same.

4
<3<

A . A+ K
B B+K
= If a constant number is added to both the numerator and the denominator of a improper

fraction, the value of fraction with smaller numeralor is more.

Example_:

»where ‘&’ is a constant number and 4 > B

5 8B 10
A Ap—
47 9
Mote : Difference between numerator and denominator of each fraction is same,

Cross Multiplication Method:

A_X .
E??. ifAY = BX

=+ The fraction with greater numerator after cross-multiplication, is bigger.
Note: In this method we actually make the denominators of the fractions egual.
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Example:

Which of the two fractions  or 3 is bigger?
Solution:

Applying the rule of cross multiplication, we get the following values:

Sx5and 2 x6or25and 12

Clearly 25 is bigger than 12.
5.2

“873
LCM Method:

Change numerators of the fractions after making denominators of fractions equal to Ihe
LCM of all the denominators.

Example: |
57 9
Compare &, 7 and 75 .

Solution:
LCM of the denominators i.e. LCM of 6, 4 and 10 is 60.

- Denominators of the given numbers are made equal to 60.
MNumerators become 5 = 10, 7 = 15, 9 = 6 = 50, 105 and 54.
«+ 105> 54 > 50

1,83

“ 371076

Division Method :-

Fractions are converted into decimals by dividing the numerators of the given fractions bi_
their respective denominators.

Example:

14 17
Compare 3 and 5

Solution:

14 17 _
5 =467and 5 =34

We know that 4.67 > 3.4
Fa

14 _17
3735

Fractions can be converted into decimals by dividing the denominators of the fractions by
their respective numerators.

Note: This method can be used conveniently when the denominator is greater than numerator,
Example:

Compare 3

2 1
jjrgadg
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Solution:
sl §=ds mde
>33

CONVERSION OF DECIMALS INTO FRACTIONS

{a) Non-recurring decimals:
Method:

Write the given number as numerator after removing the decimal sign.

Denominator consists of 1 followed by as many (s as many are the digits after the decimal
point in the given number.

Example:

23 47
0.7 m,ﬂ_ﬂ-Flm.ﬂ--ﬂ 1m~5‘3 5E

{b) Recurring Decimals:
() Pure recurring decimals: Where all the digits after decimal point are repeated:
Method:

The given number after removing the decimal sign is written as numerator of the fraction.
Denominator consists of as many 9 as many digits are in the given number after the decimal
point.

(i) Mixed recurring decimals: Some digits after decimal point are not repeated while
remaining digits are repeated:

Method:

From the number deduct non-recurring digits and write the result as numerator.

Denominator consists of as many 9s as many digits are recurring followed by as many 0s as
are non-recurring digits after the decimal point

Examples:

037 =31-3_34 Ta . 1243-12 _ 1231
ﬁ.ﬂ.ﬂ-?— 90 W.{llldj— '9'91}1} = 5500
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T_23-2_21..7_51-5_46 55 _1252-12 1240 52
2i=s=—== J.I——g q,IE.EI— TR Dr”q-g

Similarly 5.1=5+0.1=5+

— _B705-87 _ 8618 5
87.05 = S50t = S0% or 87

§36-53 _ . 161

2.536=2+0536=2+ 0 - < 300

218 =2+0.18=218=1_,17 , 218-21_, 17

FRACTIONS AND THEIR EQUIVALENT IN DECIMALS

I 1_a3 1 1
3 = (}.5 3—0.3 3 = (.25 z =02
1 = 1 2 —
E=ﬂ.115 =167 (approx.) 3 =B8.125 I;="1'5
MULTIPLICATION OF NUMBERS WITH DECIMALS :
Steps:

1. The numbers are multiplied as if there is no decimal sign in the given numbers.

2. Putthe decimal afier *n’ digits of the solution counting from right side where ‘n” is equal to
total digits to the right side of the decimal point in the numbers multiplied. {

Example: 1.4] = 1.1 =7 '
Solution: 141 = 11 = 1551
Afier the d:tin‘tal.puinL there are 2 digits in the first number and | digit in the second number.
= The muluplication will have 2 + | = 3 digits after the decimal point. |
o L4l % 1.1 = 1551 !

SOLVED EXERCISE

I_ --5- - E = ‘.J !
2 2
(a) 1 (b) 2 (c) 3 (d) 4 |
Solution: ' |
5 3 5+3 8
ld} E + 5 = 3 = az— = 4
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Note: Denominators of the fractions are same.

s The numerators are added.

5.6 _
2 E'l-?—?
11 71 L1 30
Solution:
b LB _52T+6x6 35+36 71
) §*3="6x7 -~ @2 "®:

Mote: The denominators are co-prime numbers.
- Cross multiplication method is used.

7
S A T
13 10 21
(a) 15 (b} 13 () 55 (dy 1
Solution:

7T _3x2+7x1_6+7 13
(a) '+_ 0 - 10 10

~. Bigger denominator is the LCM of the denominators.

Note: One denominator is fully divisible by the other denominator.

1 5
4. : + E =7
3
@ 3 (b) 2 © 3 @
Solution:
1.5 1x3+5x2 3410 _13
© 3612 12 12
MNote: Denominators are neithér same nor co-prime numbers.
o LCM of the denominators is taken.
1 3
5 2; + 5'-; =7
4 3 4
Solution
ie) 1%1—53
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Note: While adding two or more mixed numbers, we can add whole numbers and fractions
separately.
4 3 .2
6 33+23-1%=2
@ 33 () 3 (@ 43 @ s
Solution:

4.3 2
(d) 33~+2§-|§
=g+z—n+[§+§—§)

=442
d+5
=|‘.+I=|:j

7. 85+73-33=2
(@) 183 (b) 143 © 12§ (@ 123
Solution:
(d) 85+75-33 |

c@er-n+ (§1-3)

3 3
-|3+i-]1§
1 7
8, 331.33-53.:#
13 11 13 13
(a) 453 (b) 5ﬁ (c) 5ﬁ (d) "5

-ﬁ+ﬂ—ﬂ+{%+% %)

-1l _gld
6 24_514
| 2
9, 33153-?

11 2
(a) 18 (b) 15% () “E (d) gE
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Solution:
(@) 33x5% =xZ =18

H'M'h“'rl"ﬂll: multiplying two or more mixed numbers, whole numbers and fractions can’t be
multiplied separately as is done in case of Addition and Subtraction.

10, 0.03+0.7="7
{a) 010 (b) 0.0 (e} 037 d)y 073
Solution:
(d) 0.03+0.70=0.73
11, 31.2x568=7
(a) 177216 (b) 17.7216 {c) 177216 (d) 177216
Solution:
{c} lgnoring decimal point, all the options given are same i.e. 177216.

Decimal is to put after two digits from Right Side as both the numbers have decimal after 1
digit from Right Sideand 1 + 1 = 2.

- The solution is 1772.16.
12. If154 = 18=2772, then 2772+ 1 8="7
{a) 1.54 (b) 15.4 (c) 154 (d) 1540
Solution:
(b) 2772 + 18 = 154, what we are to find is the place of decimal.
Decimal is to put after | digit i1.e. 2 digits (of the dividend) — 1 digit (of the divisor).
. The solution is 15.4.

13. Find the smallest fraction that should be deducted from the sum of |% + 3% + 5% bo make the

result a whole number.
(@) % (b) % (c) % (d) %
Solution:
. 1.1.1_7
(c) Sum ofthe fractions = 5+3+z =g

. Deducting % from the sum of the numbers will make the result a whole number.

14. Find the smallest fraction that should be added to the sum of l%+3%+ 5%- to make the result

a whole number.
® 3 ® 3 © 3 @ 3
Solution:

(b) Slﬂlﬂfﬂl:ﬁﬂhmﬁ—i-r +§,“+g+5 %
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% is the answer as adding % + % = % =2, a whole number.

15. g of a number exceeds its % by 4. The number is:

{a) 28 (b) 35 (c) 70 (d) 140
Solution:

{c) Let, x is the number.

6x _4x _ (30-28)x _ 2x
Then, 5= - == =3 3

E
4x35

5 = Tl

¥ o=

16. The sum of %TI‘ and %nfanumher is |4. The number is:

ja) 12 (b) 14 {¢) 16 (d) 18
Solution:

(e} Let, » is the number.

Then, 5+7+5 =14

-
. Ix
”T_M
" x:-liix%-tlﬁ-

Chuick Ariihmati+
I

17. A student was asked to multiply a number by % But he divided the number by % . If the

difference between the two results is 15, the number is:

{a) 64 (b) 56 (c) 49 (d) 15
Solution:
(b) Let, x is the number.
He is to find ?T“ instead ufaTx .
~ Difference between the two results
Bx Tx 15x
_ 15 %56 _
X = E = 56
Note: XY =X =¥ _ (x+y)* (x-y)
ot YTX T xy Xy
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Solution:
{e) Onsolving, we get:

123 n-1_1
2531# I n -FI'I

Note: Denominator of a fraction is equal to the numerator of the next fraction. Hence, we are left with
numerator of the first fraction and denominator of the last fraction.

(L B () Y — <(1-4)-

1
(a) O (b) 1 {c) a (d) —
Solution:
{a) First numberis1—-1=0.
We know that, any number multiplied by 0 always gives 0.

-~ 0 is the answer,
l 1 1 1
- = - — =7
20, []2]:[|3]x[14]: ...................... x[]lHJ i
1 121 121
(a) 0 by 121 () 120 (d) <
Solution :
(d) Given Expression =3 %5 % x= 2
en Expression R xR G— 120 32
© 3042756 12 90
{a) 0.1 (k) 0.5 (c) 0.75 {d) 1.0
Solution :
. : {1-1]{1-1] [l_l],t[l_l}{l_L]
(@) Given Expression =| 5=% " 577 )"(778) 879/ 10
:lmlzluﬂ
5 10 10

21. If sum of two numbers is & and theirpmduﬂ is 15, find the sum of their reciprocals?
8 7
(a) 120 ®) 13 (c) IIﬂ (M) 135
Solution:
(b) Given,x+y=8andxy=15

1,1 x*+y 3
Hﬂw"fir}r Xy 15

23, If difference between two numbers is 7 and their product is 78, find the difference between
their reciprocals?

@ ® = © 3 @) =g
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Solution:
(d) Given,x—y="7and xy=78
X ¥y xy 78
24. Which of the following numbers is greatest?

11 13 13
@ 13 ®) 13 © B @H
Solution:
{c) % Tl-.% (Bigger the denominator, smaller the number)
% ]— (Bigger the numerator, bigger the number)
_3

-ﬁ (Bigger the denominator, smaller the number)

% is the greatest number.

. 25.  Which of the following fractions is smallest?

LA
u-.l"':‘

(@ 3 ) 15 © 3 @ ;
Solution:

® <

LCM nfd:nmnnmtms i.e. LCM of B, 4 and 16 is 16.
S_103 12 9 ¢

B 1647 16'16 " 16
o 12
“16~16

3
<3

;IHﬂ

Since
-2
16 ©
. % is the smallest fraction.
26. Which of the following numbers is greatest?

@ ¥ DR © 2 (@
Solution:
(d) Converting the fractions into decimal, we get:

14 19 23 29
3 =4.67; ry =4.75; ¥ =46 r =483

nnlu-

|

Clearly, 4.83 or % is the biggest.

Quick A.rmfmuﬂc
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17. Arrange the fractions in ascending order: %.%1%ﬂlﬂ%
45108 , S 108 4
@ 317535 ®) 5370
4 5 810 10 8 5 4
© 15172733 @ 33710715

Solution:
(¢) Dividing the denominators by the numerators:

28. 06 +*04 =7

(@) 1.0 (b) 0.10 () 11 (@ 11
Solution:

10

(d) 0.6+04=2+ =g =! =1.1

L =1 L=
.

o] —

29, 0.4+405+09+0.13=72

(a) 0.31 () 1.93 (€) 2.13 (d) 2.31
Solution:

(c) Note:- 0.9 = g =]

- 0.440.5+0.9+0.13
=0.9+0.9+ l]_ﬁ
=1+1+0.13=2.13

30. 207+319+1308 =?

{a) 18.34 (b) 18.35 (c) 19.34 (d) 19.35
Solution:

() 207 +319 +1308 =?
2+3+13+ 007 + 019 + 0.08

-]E+%+%+%



=18 + 22 = 18,34

|

|

!
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|
3 |

Direct Method:

74+3+1340.07+0.19+0.08 = 1834
MNote: 2+ 3+ 13= 18

And 0,07 +019+ 008 = 034

3. 119+5.3+0.07=1

(a) 6.56 (b) 6.59 (e) 7.56  (d) 7.59
. Solution:
(b) I.ﬁ+5-:_i+{l.ﬁ

=1.19+ S-ﬁi-l]-ﬁ

= (14+540)+ fo+ 33 + s = 6430 = 659

Direct Method:

1.19+5.33+0.07 =6.59

32. 0.1162 +0.0721 =

(a) 0.1883  (b) 0.1884  (¢) 0.1983  (d) 0.1984
Solution:

1162 - 11, 721-17
(2) “9og0  * 9900

(1162472 -(11+7)
- 9900

_1883-18 _ o oos
9900 0.1883

 Direct Method:

0.1162+0.0721
= (0.1140.07) + (0.0062 +0.0021)
=0.1883

33 If slub%.u,ﬁud the value of a.
a

(@) 8 (B) 9 {c) 11 (d) 13
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Solution :
{b) Clearly b=2
slxal=12
a 13
7 .. 13 52 .7
5;:121 jT = 9 5!}
a=9
34, What is square root of 04 7
(a) 02 (b) 04 (€) 06 (d) 03
Solution :

= (4 2 6 =
V0d= |-=S=—=06
(c) 9 3 9



Chapter 3

DIVISIBILITY TEST

A number is exactly divisible by a certain divisor if on dividing the number, the remainder is
zero. On dividing a number by the divisor, we can tell whether the number is exactly divisible and if
not what is the remainder. In this chapter, we are discussing the short-cut methods of finding whether
a number is divisible by the given divisor, if not what will be the remainder on dividing the numl?tr.

RULES OF DIVISIBILITY TEST

Rules of Divisibility Test for some important numbers are given below:

A number is divisible by:

2: [f unit’s digit of the number is ‘0" or a multiple of *2" i.e. unit's digit is *0" or an even number,

Example:
18, 110, 98514 are divisible by 2.
But 23, 147, 1521 etc. are not divisible by 2.

3: If sum of the digits of the number 15 exactly divisible by *3°,

MNote : while totalling the digits, any digit or pairs of digits totalling to 9 may be ignored and the
final sum is reduced to one digit.

Example:
132 is divisible by 3 as sum of its digits i.e. 1 + 3 + 2 =6 is exactly divisible by 3. .
But 275 is not divisible by 3 as sum of the digits i.e. 2+ 7 + 5 = 14 is not divisible by 3. |

In this example, we can ignore 2 + 7 =9, Ignoring 9, we get 5 as sum of digits, which is rlinl
divisible by 3.

4: If last two digits of the number are either ‘0s’ or multiple of *4".

Example:
24, 524, 9900, 97632 are divisible by 4.
But 918, 547622, 6853 are not divisible by 4.

Note: A number having odd number at unit's place is never divisible by 2 or by any other even
number. '
: I

At T unit’s digit of the number 15 *0" or *5°. '

Example:
135, 93215, 75290 are divisible by 5.
But 1019, 50852 are not divisible by 5.

7: Deduct double of unit's digit from the remaining number and check whether the result is|
divisible by 7.

If the result is divisible by 7, the number is also divisible by 7.

26
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Example:
161:16-2=x1=14
.. The number is divisible by 7.
147:14=-2xT=10
. The number is divisible by 7.

8: [Ifits last three digits are ‘0" or a multiple of *8".

Example:

721000, 1345144 are divisible by 8.
But 172433 is not divisible by 8.

9: If sum of digits of the number is exactly divisible by 9"

Note: while totalling the digits, any digit or pair of digits totalling to 9 may be ignored and the

final sum is reduced to one digit.

Example:

216 is divisible by 9 as sum of digits i.e. 2 + 1 + 6 =9 is divisible by 9.
32% is divisible by 9 as sum of digits i.e. 3 + 2 + 4 = 9 {ignoring 9) is divisible by 9.

Note: If we ignore both the 9°s while totalling digits of 3294, then we get 0 as the sum of digits.
=» If we ignore all 9's while totalling the digits of a number, sum of digits is always 0 when the
number is exactly divisible by 9.

10: If unit's digit of the number is *0°.

Example:
2760, 38610 are divisible by 10.
But 1531, 2376 are not divisible by 10.

11: If difference between sum of digits at the even places and sum of digits at odd places is
either 0" or is a multiple of *11°.
Examples:
1. 3256 : Difference between (3 + 5)and (2 +6) is 0.
= The number is divisible by 11.
2. T183 : Difference between (7 +8)and (1 +3) 15 11.
- The number is divisible by 11.
3. 291918 : Difference between (2 + 1 + 1) and (9 + 9 + 8) is 22, which is a multiple of 11.
. The number is divisible by 11.
4. 253 : Difference between (2 + 3) and 5 15 0.
. The number is divisible by 11.
5. 517 : Difference between (5 + T)and 1 iz 11.
= The number is divisible by 11.
6. 10065: Difference between (1 + 0+ 5) and (0 + 6) 15 0.
~ The number is divisible by 11.
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7. 10901 : Difference between(l +9+ 1) and (0+0)is 11.
.. The number is divisible by 11.
8. 123 : Difference between (1 + 3) and (2) is 2.
.. The number is not divisible by 11.
25: If last two digits of the number are 0's or divisible by 25.
. Numbers divisible by 25 must end in 00, 25, 50 or 75.
Example:
2125, 4350, 1375, 7800 are divisible by 25.
But 4327, 7681 are not divisible by 23.
99: Starting from night-hand side make pairs of two digits each. Add all the pairs and divide |
the sum by 99. If the sum is exactly divisible by 99, the number is also divisible by 99. |
Examples: |
297 : 2+ 97 =99(99 is divisible by 99)
= 297 is divisible by 99.
B217: B2+ 17 =99 (99 is divisible by 99)
=~ B217 is divisible by 99.
T3B54: 7+ 38 + 54 = 99 (L9 is divisible by 99)
= T3B54 is divisible by 99.
598: 5 + 98 = 103 (103 is not divisible by 99)
*. 598 is not divisible by 99.
4351: 43 + 51 =94 (94 is not Yvisible by 99)
- 4351 is not divisible by 99,
999: Starting from right-hand side make pairs of three digits each. Add all the pairs and
divide the sum by 999. If the sum is exactly divisible by 999, the number is also divisible
by 999.
Examples:
4995: 4 + 995 =999 (999 is divisible by 999)
2 4995 is divisible by 999,
17982: 17 + 982 = 999 (999 is divisible by 999)
= 17982 is divisible by 999,
175824: 175 + B24 = 999 (999 is divisible by 999)
= 175824 is divisible by 999,
17424: 17 + 424 = 44] (441 is not divisible by 999)
= 17424 is not divisible by 999. |

The methods explained above can be used to find whether a divisor exactly divides a given
number or not provided the divisor can be written as a product of two or more co-prime
numbers for which Divisibility rules are explained above.

6: If the number 1s divisible by 2 and 3 (Co-prime numbers)
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Example:
1. Is 204 divisible by 67
Solution:
204 is divisible by 2.
204 is divisible by 3.
=. 204 is divisible by 6.
2. s 1431 divisible by 67
Solution:
1431 is not divisible by 2.
. The number is not divisible by 6.
3. Is 2156 divisible by 67
Solution:
2156 is divisible by 2.
2156 is not divisible by 3.
. The number is not divisible by 6.
In the above examples, we see that a number is divisible by the given divisor, if and only il all
the co-prime factors of the given divisor divide the given number exactly.
12: If the number is divisible by 3 and 4 {Co-prime numbers)

Example:
Is 1068 divisible by 127
Solution:
1068 is divisible by 3.
1068 is divisible by 4.
. 1068 is divisible by 12.
14: If the number is divisible by 2 and 7 (Co-prime numbers)
Example:
Is 938 divisible by 147
Solution:
038 is divisible by 2.
038 is divisible by 7.
Himnt: 93 — 2 = § = 77 is divisible by 7
. 938 is divisible by 14.
15: If the number is divisible by 3 and 5 (Co-prime numbers)
Example:
Is 345 divisible by 157
Solution:
345 is divisible by 3.
345 is divisible by 5.
- 345 is divisible by 15.




30 Quick Arithmatic

18: If the number is divisible by 2 and 9 (Co-prime numbers)

Example:
Is 1134 divisible by 187
Solution:
1134 is divisible by 2.
1134 is divisible by 9.
. 1134 is divisible by 18.

REMAINDER RULE

If @ number 15 exactly divisible by a divisor, remainder is *0° and in the other cases remainder
may be any number between one and one less than the divisor. Generally, remainders are obtained
by actually dividing the given number by the divisor. Using the Rules of Divisibility Test, we can
also find the remainder without actually dividing the number, as follows :

2:  Remainder is always |, if the given number is not divisible by 2 i.e. when the number ends,
in an odd number.

3:  Remainder is obtained by dividing the sum of digits of the given number by *3°,

Note: while iotalling the digits, any digit or pairs of digits totalling to 9 may be ignored.
Example:
275 15 not divisible by 3 as sum of the digits i.e. 2 + 7+ 5 =5 is not divisible by 3.
On dividing 5 by 3, we get remainder 2.
s Remainder on dividing 275 by 3 15 2.

4: Remainder is obtained by dividing the last two digits of the number by *4".

Example:

Remainders obtained on dividing 918, 547621, 6855 by 4 are what we get remainder on dwu:lilrlg
18, 21, 55 by 4 i.e. 2, 1 and 3 respectively.

5: Remainder is obtained by dividing the unit's digit of the given number by °5".
Example:

Remainders on dividing 1019, 50852 by 5 are 4 and 2 r:spa:lw:!}f i.e. remainders obtained
on dividing 9 and 2 by 5.

7:  Steps for finding remainder on dividing a number by 7:
1. Subitract double of unit's digit from the remaining number.
2. Divide the number so0 obtained by 7, and find the remainder.

3. (a) Ifthe remainder so obtained is an odd number:
Subtract the number so obtained from 7.

(b)Y Ifthe remainder so obtained is an even number:
Subtract the number so0 obtained from 14.
4. Divide the number obtained in step 3) by 2.
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Example 1: Find the remainder on dividing 211 by 7.

Solution:
Step 1: 21=2x1=19
Step 2: Remainder on dividing 19 by 7 is 5.
Step 3: 7 - 5=2(Since 5 is an odd number)
2
Step 4: Actual remainder = 5 = |

Example 2: Find the remainder on dividing 713 by 7.
Solution:

Step 1: T1=-2%x3=65

Step 2: Remainder on dividing 65 by 7 is 2.

Step 3: 14 —2 = 12 (Since 2 is an even number)
Step 4: Actual remainder = % =h
More Examples:
Number  Step | Step 2 Step 3 Step 4

1072:107-2%2=103  R=5  7-5=2  AR=32=1

1073 : 107 =2 x 3 = 101 R=3 7-3=4 AR=§=:
1075 : 107 -2 x 5=97 R=6  14-6=8 AR-%--#
1076107 =2 = =105 R=4d 1l4=d=10 AR=-I'EE=5

8: Remainder is obtained on dividing the last three digits of the given number by “8".
Example:
172433: On dividing 433 by &, we get remainder 1.
~ Remainder on dividing 172433 by Bis 1.

9: Remainder is obtained on dividing the sum of digits of the given number by '9'.
Note: while totalling the digits, a digit or pairs of digits totalling to 9 may be ignored.
Example:

2183: Sumof digits =2+ 1 + B+ 3 =2+ 3 =5 (ignoring 9)
~. Remainder is 5.

10: Unit's digit of the given number is the remainder.
Example:
Find the remainder on dividing 1276 by 10.
Selution:
Remainder is umit’s digit 1.e. 6.
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11: Remainder rule for 11 can be divided into two parts:
(f) When sum of the part that includes unit's digit is more than the sum of other part:
The remainder is what we get as remainder on dividing the difference by 11.

Example:
343:(3+3) -4 =6 -4 =2 (Remainder)
4326 : (3 +6)—(4 +2)=9 - 6= 3 (Remainder)
1321 : (3 +1)=(1 +2)=4 -3 = | (Remainder)
281936:(8+9+68)-(2+1+3)=23-6=1T,
Remainder=17-11=6

(if) When sum of part that includes unit’s digit is less than that of the other part:

The remainder is what we get as remainder on deducting the difference from the multiple
of 11. :

Example:
4383 :(34+3)—-(4+8)=6-12=-6; Remainder=11-6=35
3286 :(2+6)=(3 +B)=8~11 ==3; Remainder= |] =31=§
7184 : (1 +4)=(7+8)=5 =15 == |0: Remainder= 11 = 10 = |
BI9d:{1+4)-(B+9)=5~17==12; Remainder=22-12= 10
029184 :(2+1+4)-(9+9+8)=T7-26=-19;
Remainder =22 - |9=3

99: Starting from right-hand side make pairs of two digits each. Add all the pairs and divide
the sum by 99. Remainder obtained is the answer.

Example 1: What is the remainder when 175394 is divided by 997
Solution:

Sum of pairs is 94 + 53 + 17 = 164,

Remainder on dividing 164 by 99 is 65.

~. Remainder on dividing 175394 by 99 is 65.
Example 2: What is the remainder when 25134 is divided by 997
Solution:

Sum of pairs is 34 + 51 +2 =87,

Remainder on dividing 87 by 99 is 87.

. Remainder on dividing 25134 by 99 is 87.

999: Starting from right-hand side make pairs of three digits each. Add all the pairs and divide
the sum by 999, Remainder obtained is the answer.

Example 1: What is the remainder when 4216 is divided by 9997
Solution:

Sum of pairs is 4 + 216 = 220.

. Remainder on dividing 4216 by 999 is 220.
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Example 2: What is the remainder when 13528 is divided by 9997
Solution:

Sum of pairs is 13 + 528 = 541.

~. Remainder on dividing 13528 by 999 is 541.

SOLVED EXERCISE
1. Which of the following numbers is exactly divisible by 457
(a) 2283 {b) 3920 (c) 4275 (d) 5184

Solution:

{¢) A number is divisible by 45 if it is divisible by both 5 and 9.
Here, we can easily rule out 2283 and 5184 for not being divisible by 5 as these numbers
don’t have 3 or 0 at unit’s place.

Both the remaining numbers i.e. 3920, 4275 are divisible by 5.
3920: Sum of digits of 3920153 + 2 =35,
. 3920 is not divisible by 9,
4275: It being the only option left, is the answer.
However, we can check 4275
Sum of digits = 4 + 2 + 7 + 5 = 0 {ignoring both 9°s)
= 4275 is divisible by 9 also.
1. Which of the following numbers is exactly divisible by 45:

(a) 4145 (b) 4185 (c) 4581 (d) 4158
Solution:
{(b) 4581 and 4158 are not divisible by 5 as the numbers don’t have *5" or *0’" in the unit’s
place.

MNow, sum of digits of 4145 and 4185 are 5 and 9 respectively.
~. 4145 is not divisible by 9.
- 4185 is the only number, which is divisible by 5 and 9 both.
3. Find the greatest four-digit number which is exactly divisible by 5,6, 8 and 9.

(a) 8640 (b) 9999 (c) 9800 (d) 9720
Solution:
(d) We start from the biggest number to the lowest, applying the Rules of Divisibility Test
for 5,6, 8 and 9.

9999: Not divisible by 5 as its unit’s digit is neither 0 nor 5.
9800: Not divisible by 9 as sum of digits i.e. 8 is not divisible by 9.

MNow, 8640 and 9720 both are divisible by 5, 6, 8 and 9, but 9720 being the greater
number is the answer,

4. The largest number of four digits exactly divisible by 88 is:
(a) 9944 (b) BEE8 (c) 9988 (d) 9999
Solution:
{a) A number is divisible by BE if it is divisible by 8 and 11.



I

Quick Arithmatic:
9999 Mot divisible by 8 as its unit"s digit is an odd number.
9988: Mot divisible by B as the number formed by its last three digits is not divisible
by 8.
Hint: 1000 is exactly divisible by 8.
988 is 12 less than 1000
Since, 12 is not divisible by 8, 9988 is also not divisible by 8.

BEEE: Divisible by 8 and 11.

9944: Last three digits i.e. 944 is 56 less than 1000 and 56 is divisible by 8.
- 9944 is divisible by 8.

9944 is divisible by 11 as (9 + 4) - {9+ 4) = D,

». B8R and 9944 both are divisible by 8 and 11.

But, 9944 being the bigger number, is the answer.

5. What value must be given to * so that the number 9781%4 is exactly divisible by 6:

(a)
Solution:
(b)

0 (b) 1 (c) 2 (d) 3

A number is divisible by 6 if it is divisible by 2 and 3.

The given number is divisible by 2 as it has an even number in the unit's place. .
Sum of the digits of the given number is 11 or 2.

On adding | to it, total will become 3 and hence divisible by 3.

= * 15 1o be replaced by 1.

6. What value must be given 1o * to make 5*8428 exactly divisible by 117

(a)
Solution;

(c)

7. What value must be given to * to make 8597*65 exactly divisible by 11:

(a)
Solution:
(d)

0 (by 2 (c) 3 d) 8

Sum of digits at odd places (from left side)=5+8+2=15
Sum of digits at even places (from lefi side)=*+4+8=12+*
Difference between the two sums is ‘0" when 12+ * =15

S ¥P= )5 12=3

0 (b) 2 (c) 4 (d) 7

Sum of digits at odd places (from left side)=8+9+*+ 5=22 4 *

Sum of digits at even places (from lefi side) =5+ 7+ 6= 18

Difference between the two sums = 4 + *

We know that any number is divisible by 11, if the difference is ‘0" or a multiple of 11,
The difference between 22 + * and 18 will be 11 when *=7. =

8. What must be added to 583171 to make it exactly divisible by 11:

(a)
Solution:

(a)

5 (b) 6 (e) 7 (d) 8

Sum of digits at odd places (from left side) =5+ 3 + T = |5,
Sum of digits at even places (from left side) = 8 W+ 1= 10.

Whatever we add to the given number, will increase the sum of digits which includes the
unit’s digit i.e. to 10. If we add 5 to given number difference between the sum of digits
becomes 15— 15 =10,

s 315 to be added 1o the given number,
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9. A number when divided by 45 leaves remainder 42. Same number when divided by 5 will
leave remainder:
{a) O (b) 2 c) 5 (d) 42
Solution:
(k) Any number which is exactly divisible by a certain divisor is also exactly divisible by
factor of that divisor.
- Any number which is exactly divisible by 45 will always be divisible by 5as 5is a
factor of 45.
But, the number is not exactly divisible by 43, it leaves a remainder 42.
- We have to divide 42 by 5.
-~ 42 when divided by 5 leaves a remainder 2.
10. Between 100 and 300, how many numbers are divisible by 77
(a) 14 by 21 {c) 28 (d) 35
Solution:
(c) Since, 14=7+2=100
. Between 1 and 100, 14 numbers are divisible by 7.
Since, 42 % 7+ 6 = 300
. Between 1 and 300, 42 numbers are divisible by 7.
. Between 100 and 300, 42 - 14 = 28 numbers are divisible by 7.
Hinit: 100 =14 =7+ 2
LA =3 x (14 xT4+2)=42 =T+ 6
11. An even number, total of whose digits i1s 36, is always divisible by:
(a) 9 ib) 18 (e} 36 (d) 72
Solution:
(b) An even number is always divisible by 2.
Further any number sum of whose digits is 36 is always divisible by 9.
. The number is divisible by both 2 and 9.
.~ The number is divisible by 2 = 9 = 18.
12. The smallest number to be added to 1000 so that it is exactly divisible by 45, is:
(a) (b) 20 (e) 35 (d) &0
Solution:
(¢} 1000 is exactly divisible by 5 but not by 9, as sum of digits is | which is not divisible by 9,
.. Number to be added must be divisible by 3 and sum of digits should be 8.
35 is the smallest of the given numbers which fulfils both the conditions.
Hint: On adding 8 to 1000, number becomes = 1008.
- Sum of digitsis 1 +8 =9,
. The number is divisible by 9.
But, the number is not divisible by § as unit’s digit i.e. 8 is not divisible by 5.
13.  What should be added to 15762 to make it divisible by 187 '
(a) 4 (b) 6 (c) 9 (dy 12
Solution:
(b) A number is divisible by 18, if it is divisible by 2 and 9 both,
A number is divisible by 2, if its unit's digit is an even number.
Unit's digit of the given number is an even number,

4
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. The number 1o be added must be an even number so that sum of two numbers is even
number.

= 915 not possible.
Now, a number is divisible by 9, if sum of its digits is divisible by 9.
Sum of digits of 15762 is 3.
3 + 6 =9 i.e. sum of digits is divisible by 9.
. 6 is the answer.
14. What should be subtracted from 331683 to make it divisible by 367
(a) 6 (b) 11 () 15 (d) 24
Solution:

{c) A number is divisible by 36, if it is divisible by 4 and 9 both. '
A number is divisible by 4, if its last two digits are divisible by 4.
In 331683, last two digits are 83, and 83 is an odd number.
Any number divisible by 4 must be an even number.
. The number to be deducted from 331683 must be odd number.
~ 6 and 24 are not possible.
11: 83 -11=72is divisible by 4. {Possible)
15: 83 - 15 =068 is divisible by 4. (Possible)
MNow, we check divisibility rule for 9:
Sum of digits of 331683 is 6. '
-+ Sum of digits of the number deducted must be 6 so that the result is divisible by 9.
11:  Sum of digits is | + 1 = 2 (not possible)
15:  Sum of digits is 1 + 5 = 6 (possible)
< 15 is the answer.

15. By which least number 325 must be multiplied to get a multiple of 357 '
(a) 3 (b) 3 () 7 (d) 1
Solution:

{e) 35=5=7
- Any multiple of 35 must be divisible by 5 and 7.
335=5x5x13
. 325 is divisible by 5, but not by 7.
- 325 must be multiplied by 7 to make it a multiple of 35,




Chapter 4

MULTIPLICATION OF NUMBERS
- SHORT-CUT METHODS

Multiplication of numbers is extensively used in solving the pumerous problems in the
examinations. Conventional method of multiplication of numbers is very lengthy especially when
the numbers to be multiplied are larger. As the conventional method involves a lot of calculations,
the method is prone to mistakes. By using the short-cut methods explained in this chapter, even the
multiplication of large numbers can be done in few seconds by adding and subtracting the numbers.
In this chapter we will also leam the method of checking the corréctness of product of two or more
numbers.

SHORT-CUT METHODS OF MULTIPLICATION

1. Multiplication of numbers — one or more of which have 0°s at the end:

Steps:

1. Multiply the numbers ignoring 0°s at the end of the given numbers.

2.  Atthe end of multiplication result put as many (s as many 0s are at the end of the given
numbers.

Example 1: 257 < |00 =7

Solution:
Second number has two 0s at the end of it.
Ignoring Os at the end, we get 257 = | = 257,
Now we will put two 0s at the end of the result.
s 257 % 100 = 25700

Example 2: 34 x 20 = 7

Solution:
Second number has one 0" at the end of it
Ignoring 0" at the end, we get 34 x 2 = 68,
Now we will put one *0" at the end of the result.
2 34 % 20 = 680

Example 3: 125 < 400 ="7

Solution:
Second number has two 0s at the end of it.
Ignoring Os at the end, we get 125 x 4 = 500.
MNow we will put two Os at the end of the result.

s 125 = 400 = 50000
ar
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Example 4: 130 = 1200 ="7
Solution:
First number has one *0* and second number has two 0s i.¢. total three 0s.
Ignoring 0s at the end, we get 13 x |2 = 156.
Now we will put three 0s at the end of the result.
2130 = 1200 = 156000
2. Multiplication of a number by 5§, 25, 50 and 125:
(a) Multiplication of a number by 5:

Method:
Divide the given number by 2 and multiply the result by 10.
[
H'ﬂ"t’lq -.j" = 5
Example:
112 _
112x5= 5 X 10= 56 x 10 = 560
576 % 5 = % x 10 = 288 x 10 = 2880
175 5= 112 x10=87.5x 10 =875
(b) Multiplication of a number by 25:
Method:
Divide the number by 4 and multiply the result by 100.
Note: 130 =25
Example:
lox25m™ % N0 = 4 x 100 = 400
_ 128 _
1286x25= % * 100 =32 = 100 = 3200
_ 73 el
TIx25= ry W 100 = ]EE » 100 = 1825
12T %25 = % s lﬂﬂ=3|%x 100=23175
{c) Multiplication of a number by 50:
Method:
Divide the number by 2 and multiply the result by 100.
Note: 100 =50

2
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Example:
16 % 50 = 12 100 = 8 x 100 = 800
214 50 = 232 x 100 = 107 x 100 = 10700
123 |

123 % 50 = Tx]ﬂﬂ =61 5 x 100 = 6150

{d) Multiplication of a number by 125:
Method:

Divide the number by 8 and Multiply the result by 1000.

Note: % =125

Example:

I4xllﬁ=%xlﬂm=311l}m=3mﬂ

45:u:|15=%:u.'|1]]]=5% » 1000

=5H1l]l]l]+%:~: OO0 = S000 + 5 x 125 = 5623

3. Multiplication of a number by 9:
Steps:

1. Putone *0° to the right of the given number.
2.  From the new number such formed subtract the m‘ig,iml number,

Example:

98x9 238x9
Q80 2380
-98 ~238

882 2142

4. Multiplication by 99, 999, 9999 eic.:
(@) Steps for multiplication by 99:

1. Puttwo Os to the right of the given number.
Z. From the new number such formed subtract the original number.

Example:

178 217

« QG = Qg
17800 21700
=178 =217
17622 21483

5281
w0 G
528100
=52R1
522819
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(b) Multiplication by 999, 9999, 99999, ........:
Method:

1. At the end of the given number put as many 0s as many 9s are in the multiplier.
2. From the number such formed subtract the original number.

Example:
258 4381 1295
» Q00 = 999 x 9999
258000 4381000 12950000
— 758 - 4381 - 1295
257742 4376619 12948705

5. Multiplication of a number by 11:
Steps: (Solution is found from right to left)

1. The unit’s digit of the number is written down as the first part of the solution.

2. Last two digits are added to get the next part and successively 2 digits are added by
shifting to the left side by | digit each time to get the next parts.

3. First digit of the number becomes last part of the solution.

Note: One digit (right-hand side) is taken from each part and extra digit, if any, is carried
forward and added to the next part.

Example 1: 23« 11 =7
Solution:
Part1: 3
Partl:2+3=35
Part I111: 2
s 23x 11 =253
Example 2: 124 x 11 =7
Solution:
PartI: 4
Partll: 2 +4=6
Partlll: 1 +2=3
Part IV; |
S 124 %11 = 1364

Example 3: 2475 11 =7 |
Solution:

Partl: 5

PartII: 7+ 5 =12 (MNote: 1 is carried forward and added to Part I1I)

Part III: (4 + 7) + 1 = 12 (Note: | is carried forward and added to part [V)

PatIV:(2+4)+ 1 =7

Part V: 2

S 2475 11 =27225
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6. Multiplication of a number by 111:
Steps: (Solution is found from right to left)

1. The unit’s digit of the number is written as first part of the solution.

2. Unit's and ten’s digits are added to get the next part of the solution.

3. Last three digits are added to get next part and successively 3 digits are added shifting to
left side by 1 digit each time to get next parts.

4. First 2 digits are added to get second last part of the solution.

5. First digit of the given number becomes last part of the solution.

Note: One digit (right-hand side) is taken from each part and extra digit, if any, is carried

forward and added to next part.

Example 1: 413 = 111 =7
Solution:
Part I: 3
Partll: 1 +3=4
PartIll: 4+ 1 +3= 8§
Part IV:d+ 1 =5
Part V: 4
So413x 111 = 45843
Example 2: 258 x 111 =7
Solution:
PartI: 8
Part [I: 5+ 8= 13 (Note: | is carried forward to part [1I)
Part III: (2+ 5+ 8)+ 1 = 16 (Note: | is carried forward to part V)
PartIV: (2+5)+1=§
Part V: 2
So258 x 111 = 28638
Example 3: 2643 x 111 =7
Solution:
Part I: 3
Partll: 4+3=7 _
PartIIl: 6 +4 + 3 =13 (Note: 1 is carried forward to part IV)
PartIV:(2+6+4)+ 1 =13 (Note: | is carried forward to part V)
Pat V:(2+6)+1=9
Part VI: 2
S 2643« 111 = 293373
Example 4: 27 x 111 =7
Solution:
We write the problem as 027 x 111 to convert 27 into 3-digit number.
PartI: 7
PartI1: 2+ 7=9
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Partlll: 0+2+7=9
Pan IV:0+2=2
S2Tx 111 =2997
7. Multiphication of a number by 1111:
Steps: { Solution is found from right to left)

1. The unit's digit of the number is written as first part of the solution.
Unit's and ten’s digits are added to get the next part of the solution,
Last three digits are added to get the next part of the solution.

Last four digits are added 1o get the next part and successively digits are added in the pair
of four digits each time shifting to left side by one digit 1o get the next parts.
5. First 3 digits are added to get the ne:t"pirl of the solution.

6. First 2 digits are added to get second last part of the solution.

ol

7. First digit of the given number becomes last part of the solution. |

Note: One digit (right-hand side) is taken from each pant and extra digit, if any, is carried
forward and added 1o next part.

Example 1: 1324 = 1111 =7 -

Solution:
Partl:4 =4 96 bk bngw

Panll:2+4=6 |
Part [ll: 3+ 2+ 4 =9

Part IV: 1 + 3+ 2+ 4 = |0 (Note: | is carried forward to Part V) |
Pat V:(1+3+2)+1=7

PanV0: 1 +3=4 |

Part VII: | = | -
S 1324 = 1111 = 1470964 |

Example 2: 24587 = 1111 = 7 |

Solution: |
Partl: 7=17

Part [1: 8 + 7 =15 (Mote: | is carried forward 1o Part [IT)
| PartlIl: (5+ 8+ 7)+ | = 21 (Note: 2 is carried forward to Part IV)
Part IV: (4 + 5+ 8+ 7)+ 2 = 26 (Note: 2 is carried forward 1o Part V)
PanV:(2+4+5+8)+2=21 (Note: 2 is carried forward to Part VI)
Pan VI: (2+ 4+ 5)+ 2= 13 (Mme: | is carmied forward to Part VII)

Pan VLI (2+4)+ 1 =7 .
I Part VIII: 2=2 '
i So2458T = 1111 = 27316157
Example 3: 432 x 1111 =7
Solution:
We write the question as 0432 = 1111 10 convert 432 into 4-digit number.

Part1:2=72 |
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Part[I: 3+2=35

Part[ll: 4+3+2=9

Part [V:0+4+3+2=9

Part V:0+4+3=7

Part VI: 0+ 4 =4

SA432 = 1111 = 479952

8. Multiplication of number by a multiple of 11, i.e. 22, 33, 44 etc.:
Steps:

1. Find how many times the multiplier is the multiple of 11.
2. Now multiplication can be done in the same manner as in case of 11 with a modification
that the sum of digits is to be multiplied by the times the multiplier is multiple of 11.
Note: One digit (right-hand side) is taken from each part and extra digit, if any, is carried
forward and added to next part.

Example 1: Find the value of 42 x 22.
Solution:
22 is 2 times of 11.
Part: (2)x2=4
Part II: (4 + 2) x 2 =12 (Note: | is carried forward and added to next part)
PartIM: (4) x 2+ 1 =9
o 42 %22 =924
Example 2: Find the value of 156 = 33,
Solution:
33 is 3 times of 11.
Part I: (6) % 3 = 18 (Note: Carried forward is 1)
Part II: (5 + 6) x 3 + | = 34 (Note: 3 is carried forward)
Part ITI: (1 + 5) = 3 + 3 =21 (Note: 2 is carried forward)
PatIV:(1)x3+2=5
S 156 % 33 =5148
Example 3: Find the value of 142 x 55.
Solution:
55is 5 times of 11. _
Part I: (2) x 5= 10 (Note: Carried forward is 1)
PartII: (4 + 2) x 5+ 1 =31 (Note: 3 is carried forward)
Part IlI: (1 +4) x 5+ 3 = 28 (Mote: 2 is carried forward)
Part IV: (1) x5+2=7
s 142 % 55=T810 :
9. Multiplication of two numbers when both numbers have 5 at unit’s place:
Solution: (from right to left):

1. First two digits will always be 5 x 5 =25,
2. To get remaining digits:
Multiply the remaining digits of the two numbers and add half of theirs sum to it.
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Example:
25 x 65 = (2 x 6) + %{: +6)|25=1625

3I5%55=(3Ix5)+ %{3+51|15-191§
45 % 65 = (4 % 6) + %{4+-ﬁ]|25-2925

125x 105 =(12x 10)+ %[12+ 10)|25=13125
Note: When second portion leaves (.5 on solving, we write 75 instead of 25 in the first part.
Example:
ISx65=(3x6)+ 3(3+6)|25=225]25=2275

115x85= {II:-:E}+T[H+E}|15 97.5|25=97175

10. Multiplication of two numbers when both numbers are less than base i.c. less than 10,
100, 1000 etc.

Method:

Let, the two numbers are a, and a,.

Where, a, = 10" - b, and a, = |05 -h,,

Then, 2, a,=(a, +2,)|bxb,

Note: Subtract | from the extreme left digit of (a, +a,).

Note: Fimrut{righthuﬁﬂdc}hudi;ﬁ_uﬂﬂl to digits in each of numbers multiplied,

Example 1: !

Find the value of 98 x 94. !
Solution:

98 = 100-2

M=100-6

b xb,=2x6=12

a +a,=98+9%4 =192 |

Soa *a,=192]12=9212 |
Example 1:

Find the value of 97 x 99.
Solution:

97 = 100-3

99 =100-1

b, xb,=3x1=3

+a,=97+99 =196
S, *a, = 196 | 03 = 9603

More Examples: |
8-2 97 - 3 995 - 5 9991 - 9
7-3 95 - § 999 — | 9997 - 3
5-6 92-15 T 994-005 9988 — 0027 |
=5 6 -92 15 =994 005 = 9988 0027 |

Note: When the numbers to be multiplied have equal number of digits, we can use the following
method also to get the second par :
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T7-2=5 95-3=92 999 - 5 = 994 9997 — 9= 9988
E-1=35 97 -5=92 995 = | =994 999] - 3 =00948
When the two numbers don't have equal digits:
999 — | 991 -9 9991 - 9
99 -1 95 - 4 92 - 8
989-01 951 - 36 9191 — 72
=989 01 =951 36 =919] T2
999 — | 9994 - 6 9989 - 11
g -2 g5 -—15 097 - 3
709 - 2 8494 — 90 0959 - 033
=799 2 =§494 90 = 0059 (033

Note: For multiplication of numbers with unequal digits:

Add first digit (left-hand side) of the first number to first digit (left-hand side) of the second
number and s0 on.

Note: First part (right hand side) contains digits equal to the digits in the smaller number and second
part is simply the sum of the numbers.

11. Multiplication of two numbers when both the lu-E-Erl'E'e greater than base i.e. greater than
10, 100, 1000 ete.

gile Fl] i
Methed: hgih eadd (ol
Let, the two numbers are a, and a,.
Where,a, = 10" +b, and a, = 10" + b,.
Then, a, x a, = (a, +a,) | b, x by,
Note: Subtract | from the extreme left digit of (a, +a,).
First part contains n digits.

Example 1:

Find the value of 102 x 106.
Solution:

102 = 100+2

106 =100+ 6

b, xb,=2x6=12

a, +a, =102 + 106 = 208

c.oa xa,=208|12=10812
Note: 102 + 106 = 208. We subtract 1 from *2" of 208, we get 108 as second part.
More Examples: _

101 - 1 105~ 5 107=- 7

102~ 2 103- 3 101 - 1
103 -02 108 - 15 108 - 07
= 103 02 = |08 15 = 108 07
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Note: First part (righi-hand side) contains digits one less than the digits in each number. i

Note: When the numbers 10 be multiplied have equal number of digits, we can use the following
method also to get the.second part:

101 +2=103 105 + 3= 108 107+ 1=108
102+ 1 =103 103 + 5= 103 101 +7=108
When the two numbers don't have equal digits:
1001 -1 1009 - 9 1009 - 9 101 =1 |
12 -2 09 - 9 12 - 2 11 -1
1201 -2 1099 — 81 120918 111 -1
=201 2 = 1099 &l =1210 8§ =111 1

Note: First part (right-hand side) consists of digits one less than the digits in the smaller number.

12. Multiplication of two numbers — one of which is greater than base and the other is less than
base: . |

Method:

Let, the two numbers are a) and a3.
Where,a, = 10"+ b, and a, = 10" - b,.
Then, a, xa, = (a, +a,) | -ty bokz

Note: Subtract 1 from the extreme left digit of (a, + a,).

MNote:First digit from (lefi-hand 5bd:}u?#|[£num ber less than base is added to the second digit of the|
number bigger than base and so on..¢

Example: - ROER
102 = 2{+) 1001 < TP¥) 105 = 5 (+)
8 - 2{=) 9 = 1=} 989 -~ 11 (=) _
082 - 0 0901 - 0 1039 - 00 i
~40) -1 - 55(-) |
816 9009 1038 45
I —1(+) 143 — 43 (+) 101 = 1{+)
998 -2(-) 999 - 01 (=) 99 - 1{-) '
1098 —0 1429 - 00 100 - 00
-2() ~43 () -1()
1097 8 1428 57 99 99 :

Note: Put Os at the end of the sum of the numbers so that digits in the solution (before subtraction)
are equal to the total digits of the numbers multiplied.

13, Multiplication of two numbers which are miore than half of bases i.e. more than 5, 50, 500,

SO0, ete.:
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Sclution. (from right to left):

1. Multiply the differences and write as first part.

2.  Add the two numbers and deduct 5 from extreme left digit. Half the result to obtain the
second part.

Note: Digits in the solution are equal to total digits of two numbers multiplicd.

Example:
511 56— 6 52 - 2 513 - 13
53 - 3 58 - 8 57 -7 s11 - 11
5403 64 — 48 59— 14 524 - 143
=127 03 32 48 =29 64 262 143
Note:
1x54=27 3%64=32 Ixs9=205  Ix524=262
Note: When the numbers to be multiplied have equal digits, we can use the following method also
to get the first part:
51+3=54 56 + 8 = 64 52+7=59 513 + 11 = 524
5341 =54 58 + 6 = 64 5742 =59 S11+ 13 =524
When the numbers have unequal digis:
52 -2 01 -1 5004 -4 551 —51
6 — 1 51 -1 53 -3 51— 1
62 -2 511 -0l 5304 - 12 861 - S1
=31 2 =255.5| 01 =2652 12 =280.5| 51
- 2555 = 28101
Mote:
%KEI-JI 'fxsn=zss.s %#53ﬂ4m2ﬁ52 %ASEI=IED.5

14. Multiplication of two numbers when both are smaller than half of bases i.c. less than 5, 50,
500, 5000, ete.:

Solution. (from right to left):

1. Mubliply the differences and write as first part.
2. Add the two numbers and deduct 5 from extreme lefi digit. Half the result 1o obtain the

second part.
Note: Total digits in the solution are equal to total digits of two numbers multiplied.
Example:
47 -3 41 -9 ' 49 -1
49— | 47- 3 48-2
46 - 03 38 -27 47-02

=23 03 1927 =23 52
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Note:
1x46-23 1x38=19 3% 47=235
Note: When the numbers to be multiplied have equal number of digits, we can use the following
method also to get the first part:
47-1=46 41-3=38 49-2=47
49 -3 =46 47-9=138 48 - 1 = 47
491 -9 474 -26 4997 -3
495-5 492 -8 4996 - 4
486 — 045 466 - 208 4993 - 0012
= 243 045 =233 208 = 2406 5012
Note:
1 x 486 =243 " 3x466=233 3 % 4993 = 2496.5
Note: When the numbers to be multiplied have equal number of digits, we can use the following
method also to get the first part:
491 - 5 = 486 474 - 8 = 466 4997 - 4 = 4993
495 - 9 = 486 w49l 106 = 466 4996 — 3 = 4993 -
When the two sumbers don't hﬁiﬁﬂ%ﬁ |
498 -2 e 4993 -7
49-1 , 489-11
488 - 02 T T4883-077
= 244 02 = 2441.5|077 = 2441577
Note:
3 % 488 =244 %um-zm,s
15, Multiplication of two numbers — one of which is mere than and the other is less than half of
base:
Steps:

1. Add the two numbers. Pul Os at the end of sum of the numbers so that digits of the sum
are equal to total digits of the numbers multiplied. Deduct 5 from extreme left digit

2. Half the result obtained in Step 1.
3. Multiply the differences and deduct it from the result obtained in Step 2.
Note: Total digits in the solution are equal to total digits of two numbers

multiplied.
Example: :
3l=1(+) 33=- 3(+) 507 = T(+)
47 - 3 (=) 46- 4(-) . 498 - 2(-)
48 — 03 49 - 12 505 - 14
=24 00 =24 50 =252 500
-3 -12 - 14

2397 24 38 252 486
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Note:

3% 48=24 5%49=245 3 % 505 = 252.5
Note : When the numbers to be multiplied have equal number of digits, we can use the following
method also to get the first part:

51-3=48 53-4=49 507 -2 = 505
47+ | =48 46+3=49 498 + 7 =505

When the numbers have unequal digits:

54— 4(+) 503- 3(+) 481 = 19(=) 49988 - 12(-).
44 - 6(-) 49 - 1(-) 52 - 2(+) 511 = 11(H)
534-24 493 - 03 501 - 38 S1088 - 132
= 267 00 = 246 50 = 250 50 = 25544 000

- 24 - 03 -38 - 132
266 Th 246 47 250 12 25543 268

16. Multiplication of two numbers when their base is “x* times of 107, :
Solution (from right to left) :

1. Multiply the difference from base and write as the first part.

2. Add first number and difference from base,for thg second number, or second number
mddif['mfrmhauﬁ:rfmtnmnbu,tqqﬂ. nd part.

3. Multiply the lefi-hand part with s, ¥ e

Example :
Base 300 Base 40 Base 70
304 + 4 39 -1 12+2
305 + 5 37 -3 76+ 6
309 /20 36/ 3 78/ 12
=927 20 144 3 = 546 12
Note :
3 = 309 = 927 4 x36=144 7 = T8 = 546

17. Multiplication of two numbers — one of which is more than a base and the other is more than
half of same base:

Method :
I..-ﬂ'l:hl:nll.:mhm;mal "“‘d’i'

Wherea, = 10" +b, anda, = 10+,

Then, a, *a,=a, & % by [b; * by
Note ;- First part (right-hand side) Contains » digits

Example:
102-2 1033 101 -1 1012 - 12
51-1 57=1 51=1 508- B
1 1 1
5I+EH1|I]2 5?+Ex3|II sl+3=1]01 5ﬂﬂ+%!l!|ﬂﬂﬁ

=5202 =58.5|21 = 5871 = 51.5|01 = 5151 =514 096
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18. Multiplication of two numbers — one of which is less than a base and the other is less tham half
of same base:

Method:
Let the numbers are a, and a,.

Wherea, = 10" -b, and a, = I—';'z—n- y l

Then,a *a,=a, _ % b, [ b, b,
Mote, First part (right-hand side) contains » digits

Example:
96 — 4 999 — | 0OR6 — 14
48 -2 496 - 4 4994 6 f
m_%xum ms-%nmm m-%xmmm
= 46 08 = 495.5 | 004 = 495 504 = 4987 0084

19. Multiplication of two numbers — one of which is more than a base and other is less than half
ﬂf b‘“: JUIRE 5 LLE i

Method:
Let the numbers are a, and a,. : ;

Wherea, = 10" + b, and a, = %-h‘! i
Thm“l"‘z'"i"'%bl'{"}hl"hz |
Note : First part (right-hand side) contains » digits |
|
|

Example:

104 - 4 (+) 1018 - 18 (+)

47-3 (=) 497-3(-) |
47+ Fx4| ()12 497+ 5% 18| (-) 54 |
= 4900 = 506 000 ;

-12 - 054
48 88 505 946

20. Multiplication of two numbers one of which is less than a base and other is more than half of
same base:

Method:

Let the numbers are a; and a4.

Wherea, = 10"—b, anda, = 10" 4
=10°-b,anda, = =-+b,

Then, a, * a,=a, - %bl | (=) b, = b,

Note. First part (right-hand side) contains n digits
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Example:

98 =2(=) 993 =7 (=)
33-3(+) S12-12(+)
53—%x2|{--]ﬁ 512—%r‘r|4m4-—5uu.5|{—pt¢4
=52 00 o 508 500
- 06 — R4
5194 508 416
20. Multiplication of two numbers whose unit's digits total to 10 and the remaining digits are
same:
Steps:

1.  Multiply the unit's digits of the given numbers to get last 2 digits of the solution.

2.  Multiply the common digits in the two numbers with the next higher number to get the
remaining digits of the solution.

Proof:

Let the two numbers have unit's digits *‘m* and * 10-m", and same remaining digits *n".
s The numbers are (10n +m) and [10n + (10 = m))
Mow (10n 4+ m) = (10n + 10 - m) e

= 100n? + 100n - 10mn + 10mn + 10m - m?

= 100n* + 100n + 10m - m* 4.0l

=100n (n+ 1)+ m (10— m) -t

ie.n=in+ 1) m(10-m) A x.q
Note: First parti.e. m (10— m) will have 2 digits.

Example:
62x68=6xT7|2x8=4216
4 x99 =9x10]|4=6=20024
123x127=12%13|3=xT7=15621
IM=xW=3x4|1=x9=1209

22, Multiplication of two numbers whose last two digits total to 100 and remaining digits are
same:

Steps:

. Multiply the last two digits of both the numbers to get last 4 digits of the solution.

2.  Multiply the common digits in the two numbers with the next higher number to get the
remaining digits of the solution.

Examples:
301 x399=3x4|01 x99 =120099
204 x29=2x3|04x9% =60384
411 x 489 =3 x 5|11 x 89 =200979
1103 1197 =11 = 12|03 = 97 = 132 0291
1235 % 1265 =12= 13| 35 x 65 = 156 2275



52 Quick Arithmetic
23. Multiplication of two numbers whose last three digits total to 1000 and remaining digits are

1. Multiply the last three digits of both the numbers to get last 6 digits of the solution.

2. Muluply the common digits in the two numbers with the next higher num‘uertngﬂ
remaining digits of the solution.

Examples:
2002 % 2998 =2 x= 3 | 002 x 998 = 6 001996
Q001 x 9999 =9 x 10 | 001 x 999 = 90 000999
13006 x 13994 = 13 x 14 | 006 x 994 = 182 005964
24, Multiplication of two numbers whose ten*s digits total to 10 and the unit’s digits are same:
Steps:
I.  Multiply the unit’s digits of the given numbers to get last two digits of the solution.

2. Multiply the ten’s digits of the two numbers and add common unit’s digit to it to get
remaining digits of the solution.

Examples:
43Ix63=4x6+3|3=2709
2Tx87=2x8+7|7*=2349
9Ex18=9x1+8|8=1764

15. Multiplication of two numbers total of whose units® digits is 5 and the remaining digits are
same: L7

Steps:

1. Multiply the unit’s digits of the given numbers to get last 2 digits of the solution. |

2. Multiply the common digits in the two numbers and add halfaﬂh: common digit to get
the remaining digits.

Examples:
21:23-2x1+%=t2|2x3-5m5
803 = 802 = 80 = 80 + ‘I:Ex 80 | 3 % 2 =06440 06

Mxld=1x1+ %:1|Ix4=l.5|04-lj4 |
52%53=5x5+ +x5|2%3=27.5|06=27 56 L

2
26. Multiplication of two numbers total of whose last two digits is 50 and the remaining digi
Are same:
Steps:
1. Multiply last two digits of the two numbers to get last 4 digits of the solution.

2. Mubiply the common digits in the numbers and add half of the common digits to get |
remaining digits of the solution.
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Examples:
M %239=2%2 + %rn 11 % 39 = § 0429

604 x 646 = 6 X 6.+ 3 x 6] 04 x 46 = 39 0184

2521 x2529=25x 25 + % % 25|21 % 29 =637.5 | 0609 =637 5609

27. Multiplication of two numbers whose last two digits total to 20, 25, 40, 60, 75, 80, 90, 110,
120, 125, 130, 140, 150 etc. and the remaining digits are same:

Steps:
1. Toobtain the last 4 digits of the solution, multiply the last two digits of the given numbers.
2. To obtain remaining digits of the solution:

(@) Find the sum of the numbers formed by last 2 digits of the given numbers.

(b) Divide the sum obtained in step (2) by 100.

(¢) Multiply the common digits of the two numbers.

() Multiply the common digit with the fraction obtained in step (b).

(¢) Add the results obtained at Step (c) and (d) to get the right portion of the solution.

Examples:
1. 512:-:5-:13-5:54-%::5111::{15-15%

Note: 12 + 8 = 20; And %% |

e Ton Tt
2. BRIl KEH“EKE"'%E Bl11 = 14=660154

25 |

Note: 11 + 14 =25; And 6=3

3. 1016 1024= 105 10+ % 10] 16 % 24 = 104 0384
Note: 16+24 = 40; And o5 = 5

4. S02x558=5x5+ 3% 5]02x58=280116

3
5

5. S03xS77=5x5+g%5]03x77=290231

80 _4
106~ 3

6. 1011 x1099=10x 10+ %K 10] 11 x99=111 1089

Hm:ll*-W-llﬂ;AM-%-%

1. sslxm-3x3+§ns|51xw-mm¢n

Note: 2 + 58 = 60: And =%=

Note: 3 + 77 =80; And =
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, =150: And 130 _3
Note: 51 +99=150; And {35 =3

MNote: When the result in first part is in decimals:
. 12x108B=]1x1+ 1%! 1|02=x08=1.1]|0016=1 1016

Note:  2+8=10; And %=ﬁ

2, 303x327=3x3+ %xﬂmxz?ngmmmnggﬂsl

. . And = S = 3
28, Multiplication of two numbers when both numbers are more than 50:
Method:

Quick Arithmetic

If the numbers are (50 + a) and (50 + b).
Then, (50 + ) X (50 + b) =25 +3 (a+ b) | ab

Note: 2 digits are taken from each part.
Examples:
1. Find the value of 53 x 57.
Solution: )
Herea=3,b=7,a+b=10 b

~ 53%57=25+ ‘:E“ 10|3%x7=3021
2. Find the value of 58 = 62.
Solution:

Herea=8,b=12,a+b=20

53x61=25+%umm:-:12=359&

3. Find the value of 51 = 52.
Solation:

Herea= l,b=2 a+h=3

-‘-5|x52*15+%Fﬂllxéﬂlﬁ.ﬁlﬂi-lﬁﬂ

4. Find the value of 53 = 56.
Solution:
Herea=3,b=6,a+b=9

53x56=15+%x9|326=29.5|18=2958

29, Multiplication of two numbers when both the numbers are less than 50:

Method:

If the numbers are (50 — a) and (50 - b).

Then, (50 — a) % (50 — b) = 25 — %{a-r-h]}:h

Note: 2 digits are taken from each part.
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Examples:
1. Find the value of 48 x 46.
Solution:
Herc:a=2.b=4anda+b=6
;48X 46=25- 5% 6|2x4=2208
1. Find the value of 41 x 47.
Solution:
Here:a=9. b=3anda+b=12

-'.4I‘.H:4']"l-15—%I!IU}}{}'—]‘JE?

1. Find the value of 42 x 43.
Solution:
Here:a=8, b=Tanda+hbh= 15

2 42x43=25- 3% 15|87 =17.5]56 = 18 06

55

30, Multiplication of two numbers — one of which is biggerthan 50 and the other is less than S0:

Metkod:

If the numbers are (50 + a) and (50 - b).
Then, (50 + a) % (50— b) = 25 + %[a—b}u—ab}

Note: 2 digits are taken from each part. | UL
Examples:
1. Find the value of 53 x 49,
Solution:

Herea=3,b=1,anda-b=2

L 5Ix49=25+ %[3-I}|u3=2ﬁﬂ-ﬂ-—3=35 97
2. Find the value of 63 x 45.

Solution:
Herea= 13, b=5, anda-b=§

s B3 % 45 = 25 +%{13—S}|—ﬁ5 = 2000 — 65 = 28 15
). Find the value of 52 x 49,
Solution:

Herea=2, b=1l,anda-b= |

s 52 %49 =25 +%{2-I}|-En255ﬂ—1=2543

4. Find the value of 51 x 47.
Solution:
Herea= l,b=3, anda-b=-2

L3
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5 51X 47=25+ 3(1-3)|-3=2400-3=2397 l

£. Find the value of 52 x 43.

Solution:
Herea=2,b=T7,anda-b=-35
o 52 x43-15+%{2—?}|—14=215ﬂ—14=213&

31. Multiplication of two numbers one of which is greater than and other number is less than S0
and difference from 50 is same in both the cases:

Method:

Let, the numbers are (50 + a) and (50 - a).
Then, (50 — a) x (50 + a) = 2500 - a*
Examples:
1. Find the value of 51 x 49,
Solution:
Here common number is 50 and difference is 1,
& 51 % 49 =2500 - 1 = 2500 —}=2499-
2. Find the value of 52 » 48, '
Solution: _
Here common number is 50 and difference is 2.
o 52 % 48= 2500 - 27 = 2500 - 4 = 2496
3. Find the value of 55 x 45.
Solution:
Here common number is 50 and difference is 5.
5 55 %45 =2500 - 5% = 2500 - 25 = 2475
4. Find the value of 58 x 42,
Solution:
Hmmnmmnmheri:iﬂnﬂdiﬁ‘mi;ﬂ. |
. 58 x 42 = 2500 - 82 = 2500 — 64 = 2436
32.1-hﬂﬁplimﬁmufmamhﬂ1mufﬁhﬂhp-hﬁnmddund:=ishﬂulme
number and difference from that common number is same in both the cases: |

Method:

Let, the numbers are (x + a) and (x - a).

Ther, (x + a) % (x — a) = x* — a®

Examples: |
1. Find the value of 42 x 38.

Solution: |

Here common number is 40 and difference is 2. |
s 4238 =400 -22= 1600 - 4 = 1596 |
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1. Find the value of 53 x 47.
Solution:
Here common number is 50 and difference is 3.
s 53 %47 =507 -3 =2500-9 = 2491
3. Find the value of 61 x 59.
Solution:
Here common number is 60 and difference is 1.
61 % 59 =60% = 12 = 3600 - | = 3599
4. Find the value of 62 x 58.
Solution:
Here common number is 60 and difference is 2.
oo 62 % 58 = 607 - 2* = 3600 - 4 = 3596
S. Find the value of 94 x 86.
Solution:
Here common number is 90 and difference is 4,
S04 % B6 = 00F — 42 = B100 - 16 = §084
6. Find the value of 224 x 216.
Solution:
Here common number is 220 and difference is 4.
S 224 % 216 = 220° - 4% = 48400 - 16 = 48384
Note: Common number must be the number whose square can be calculated easily.
32. Multiplication of two 2-digit numbers:

A B
x C D
AxC|Ax D+BxC|BxD

MNaote:

B » D is multiplication of the unit’s digits of both the numbers.
A x D+ B x C is sum of cross multiplication of the digits of the given numbers.
A % C is multiplication of ten’s digits of both the numbers.

MNote:
1. We start calculation from right hand side and move to left hand side.

2. Ome digit is taken from each part. Extra digit (left hand side), if any is carried forward and
added to the part immediate left to it.

Example 1:
1 2
b 4 3
I x4|1x3+2 x4]|2x]3 =4|11|6=516

Hint: Here, second part consists of 2 digits. We write down first | and carry forward second |
and add 1o 4 in the next part to get4 + |1 = 5.
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Example I:
2 3
» 7 4
2xT7|2x4+3x7|3x4 =14|29|12=1702

Here, we write down 2 from first part and carry forward | and add to 29 in the next part.

In second part, we get 29 + | = 30. 0 is written down and 3 is carmied forward and added to 14
in the next part.

We get 14 + 3= 17 in the last part. Since this is the last part, we can't carry forward 1 to the next
part. Therefore, we wnite down 1 7.

34, Multiplication of 1wo numbers with any number of diglt!.'
A B C D
» P Q R 5

Faronme e m——

AP|AQ+BF| AR + BO+CP|AS + BR + CQ+ DP | BS + CR + DO | CS + DR | DS

Steps for multiplication (from right to left):

1. Multiply 1* digit of the first number with 1% digit of the second number,

2. Multiply 1* digit of the first number with 2 digit of the second number,
Multiply 2™ digit of the first number with 1* digit of the second number,
Add the results obtained.

3. Multiply 1* digit of the first number with 3™ digit of the second number,
Muitiply 2™ digit of the first number with 2™ digit of the second number,
Multiply 3™ digit of the first number with 1% digit of the second number.
Add the results obtained.

4. Multiply 1™ digit of the first number with 4™ digit of the second number,
Multiply 2™ digit of the first number with 3™ digit of the second number,
Multiply 3™ digit of the first number with 2™ digit of the second number,
Multiply 4™ digit of the first number with 1® digit of the second number,
Add the results obtained.

5.  Multiply 2™ digit of the first number with 4™ digit of the second number,
Multiply 3 digit of the first number with 3™ digit of the second number,
Multiply 4 digit of the first number with 2™ digit of the second number,
Add the results obtained.

6. Multiply 3™ digit of the first number with 4ih digit of the second number,
Multiply 4* digit of the first number with 3™ digit of the second number,
Add the results obtained.

7. Multiply 4 digit of the first number with 4™ digit of the second number,

Note:

1. We start calculation from right hand side and move to left hand side.

2. One digit is 1aken from each part of the result. Extra digits (left hand side), if any, is carried
forward and added to the result obtained in immediate left part.
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Example 1:
2 3 3 8
x 3 1 7 f
First part = § x 6 = 48 (4 is carried forward)
Secondpart =3I x6+8xT=18+356=T74
74 + 4 = T8 (7 is carried forward)
Thirdpart =5x6+3x7+8x1=30+2]+8=59
59 + 7 = 66 (6 is carried forward)
Fourthpart =2 x6+5xT+3x1+8x3=12+35+3+24=T4
74 + 6= 80 (8 is carried forward)
Fifthpat =2xT7+5x1+3xi=14+5+9=28
28 + 8 = 36 (3 is carried forward)
Sixthpart =2x1+5x3=2+15
17+ 3 =202 is carried forward)
Seventhpart =2 x3=6

6+1=8
s 2538 % 3176 = BOGD6EE
Example 2:
4 2 7
b 4 6

Firstpart =7 x6=42 (4 is carried forward)
Second part =2 x 6+ Txd =12+ 28 =40
40 + 4 = 44 (4 is carmied forward)
Thirdpant =4x6+2x4=24+§=732
32+ 4 =736 (3 15 carried forward)

Fourthpart =4x4=16
l6+3=]9
S 427 % 26 = 19642
Example 3:

Firstpat =2x3=6
Second part =6x3+2x2= 18 +4=22(2is carried forward)
Third part -5x3:ﬁx2+1xlmlﬁ+ll+2-29
29+ 2 =731 (3 is carried forward)
Fourthpart =3x3+5x2+6x1=9+10+6=25
25+ 3 =28 (2 is carried forward)
Fifthpan =3x2+35x1=6+5=]]|
11 +2=13(1 is carried forward)
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Sixthpart =3x1=3 |
ivl=4
< 3562 % 123 =438126
35, Multiplication of two 2-digit numbers both having 1 in the unit's place:
Using the method of multiplication, we get the value of Al1x Bl as follows:
A 1
x B -
AxBl|A+B|1Ix1]
. Solution (from right to left) is

Unit's place: 1 x 1 =1,
Ten's place: A + B i.e. sum of ten's digits of the numbers multiplied.
Hundred's place: A x B i.e. Multiplication of digits at ten’s place of the numbers multiplied.

Note: :
1. We start calculation from right hand side and move to left hand side.

2. One digit is taken from each part. Extra digits (left hand side), if any is carried forward and
added to the result obtained in immediate lefi part.

Example:
21 31 61 '
] | ® 9]
=2x3|2+3]|1 =3x4|3+4]|1 =6x9|6+9|1
=51 = 1271 =54|15]|1=53551]

36. Multiplication of two 2-digit numbers both having 1 in the ten"s place.
Using the method of multiplication, we get the value of 1A x 1B as follows:
1 A
X I B
Ix1|A+B|AxB

2~ Solution (from right to left): i

Unit's digit: A % B i.e. Multiplication of unit's digits of the given numbers.

Ten’s digit: A + B i.e. sum of unit’s digats. .

Hundred's digit: | x 1 = 1. |
Note:

1. We start calculation from right hand side and move to left hand side.

2. Onedigit is taken from each part. Extra digit (left hand side), if any, is carried forward
added to the result obtained in immediate left part.

Example: |

12 12 13 !

% 14 x 16 %18 !
=1]2+4|2%4 =1|2+6|2%6 =1|3+8|3x8

= 168 =1|8]12=192 =1]11]24=234
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37. Multiplication of two 2-digit numbers both having same digit in unit’s place.
A C
» B C
AxB|(A+B)xC|CxC

Multiplication Multiplication of Common digit Multiplication of
of ten's digits with sum of ten's digits unit’s digit
MNote:

1. We start calculation from right hand side and move to left hand side,

2. One digit is taken from each part. Extra digit (left hand side), if any, is carried forward and
added to the result obtained in the immediate left part.

Example:
13 24 58
23 x 34 w98
=1x2|3(1+2)|3x3 =2x%3|4(2+3)|4x4 =5x9|B(5+9)|8x8
= 299 =6|20|16=816 =45 112 |64 = 5684

Note: This method can be used to find multiplication of two 3-digit numbers where last two digits
are same in both the numbers,

Example:
. 312x512=3x5|(3+5)x12|12x12=15|96|144=1597 44
2. 213xBI3=2xB|(2+8)x13[13x13=16]|130|169=17 3169
J. 102x202=1x2|{(1+2)=x2[2x2=2]|6|4=20604
Note: In these examples two digits are taken from each part.
38. Multiplication of two 2-digit numbers both having same digit in ten's place.
A B
x A C
AxXxA|Ax(B+C)|BxC

Multiplication of Multiplication of Common digit Multiplication of
ten's digit with sum of unit’s digits unit’s digit
Note:

1. 'We start calculation from right hand side and move to left hand side.

2.  One digit is taken from each part. Extra digit (left hand side), if any, is carried forward and
added to the result obtained in the immediate left part.

Example:
23

28
2x2|2(3+8)|3xB=4|22|24=0644

Note: This method can be used to multiply two 3-digit numbers where first two digits in both the
numbers are same.




Example:

1.

{First two digits are same viz. 11 in both the numbers)

2.

Quick Arithrmetic

3= 115=11x11|(3+5)x11|3x5=12]1|BB|15=12995

254 x 256=25x25|(4+6)x25|4x6=625|250|24=65024

(First two digits are same viz. 25 in both the numbers)

Note: One digit is taken from each part.

39, Verification of the correctness of the multiplication of two or more numbers:
Method: |

4. Compare the results obtained in Step 2 and 3. If the two results are same the product i§

Find sum of digits of all the numbers separately. Ifsum of digits consists of more than one
digit, add the digits of the results to get the sum in one digit.

Multiply the sum of digits and then find sum of digits of the product.
Find sum of the digits of the multiplication of the given numbers.

correct.

Example 1:

25

w35 .
B75 |

Stepl:2+5=Tand3+5=8

Step 2: T x 8 = 56 and sum of digits =5+ 6=11;1+1=2

Step :8+T7+5=20,2+0=2

Step 4: Since the two results are same i.e. 2, the solution is correct.

Example 2:

87

w T

6177

Step :B+T7=151+5=6

And7+1=8

Step 2: 6 x & = 48 and sum of digits=4 +8=12; 1 +2=13
Stepl:6+1+7+47=21;2+1=3

Step 4: Since the two results are same i.e. 3, the solution is correct.

Note:

Note:

If the resulis obtained in Step 2 and Step 3 are not same, the product is definitely incorrect
but opposite of this is not always true. In other words, equality of two results does not
necessarily mean that the product is correct. For example, if in the first example, we cm
the product as 785 instead of 875, then the sum of digits of the product will remai

and hence will tally but 7835 is the wrong answer.

If two or more numbers are multiplied together, sim of digits of atleast one of the numbers
is 9, then sum of the digits of the product of the numbers will always be 9.
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Example:
18

x 4]
T38

Stepl: 1 +8=9andd4+1=5

Step 2: Since sum of digits of cne of the numbers is 9. This result will always be 9. However, we
can verify this result also.

Ox 5=45and sum of digns =4+ 5=9
Step3: T+3+8=18,1+8=9
Step 4: Since the two results are same i.e. 9, the solution is correct.
40, Multiplication of two mixed numbers whose whole numbers are same and sum of the fractions
11
ish3 3
Steps:

1. Multiply the common whole number with the next higher number, if sum of the fractions
is 1. '

efec.

(If the sum s 5 or ¥ etc., square the common number and add to it the product of whole
number and sum of the fractions.)
2.  Multiply the fractions.

Examples:
Bg*83=8x00g*3=721%
(Nntt:sumufth:ﬁn:ﬁunsi;%+%=]]
3l Loglicloggld
ﬁﬁﬂﬁﬁ—ﬁlﬁ+zxﬁ|gxs_396‘
3 1 _ ] 3.1 51,3 35
TgxTg=TxT+3xTlg g=3231G=%g
Note: sum of the fractions 1s é+ 1.1
) 8§ 8 2
1, 3 _35
In the second example, note: §+ﬁ_ﬁ
' L 1 1.1 _47.1
Agrdp=dxdrgdlgxp=1Tg
Lo 1.1 1
Nm:smn:}fﬂbefmunngtsg+ﬁ—4
41. Multiplication of Mixed Numbers:

Base:

(x +a) x (v +b)=xy + ab + (xb + ay)
i.e. Product of whole numbers

+ Product of fractions

+ Sum of cross multiplication of whole numbers and fractions




B4

c13le2l
JExample 1: 13 ria 12 3
Solution:

| 1
IJEHHS

=13x12 +%H%+]2x%+|3xi§

_ 1 3
'ISIS+2“+E‘r+25

=156+ 3+ 42

*3

1

0
_ 1.3

=161 + Il}+5

12 13
30 = 16135
1

3

Example 2: 25+ x 13 3

Solution:
1

_ 1.1 1 1
—25H|3+6.ﬂ4+!5n +1:‘-:-:45

1 1 |
-315+ﬁ+63*13
1 1.1

-{325+6+I}+ﬁ+4+5

_ H . 11
333+ 333 33

42. More Exmplﬂ of Multiplication :

Example 1 :
28%225=7

Solution:
(28 = 25) = 9=T00 = 9 = 6300

Example 2:

1
=161 + ﬁ

l

[

4le180=9
3

Solution:
4%:: 1.80 = 4:1.3n+%x1 80=7.20+0.60 =7.80
Example 3 :
10.25 * 4.80 = 7
Solution:
We know that 0.25 = §

5 1025 % 4.80 = 10 % 4.80 + + x 4.80 = 48 + 1.20 = 46,20

3

Quick Arithmetic
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SOLVED EXERCISE

1. Find Unit's digit in 217 =< B18 = 193,
(a) O (b) 1 icy 7 (d) 8
Solution:
{d) Since 7x8=156
< Unit's digit in 217 < 818 is 6.
Nowh=x3=18
- Unit's digit in (217 x B18) = 193 is 8,
2. Find Unit's digit in 200 x 217 = 818 = 193,
(a) O (b) 1 {eh 7 (d) 8
Solution:
(a) Since one of the number has two (s at the end.
- Multiplication of these numbers will also have two s,
~ Unit's digit in the product is 0.
3. Find Unit's digitin 313 x B15x 717 x 126,
(a) O (b) 3 {c) 6 (dy 7

Solution:
(a) 3x5=15
= Unit's digit in 313 x 815 is 5,
MNow 3 x 7= 35
= Unit's digit in (313 x 815) = 717 is 5.
Sxb=30
S Unit'sdigntm (313 =815 = 71Ty 12615 0.
Trick:

Here, second number is multiple of 5 and fourth number is multiple of 2.
The product of these numbers is a multiple of 5 x 2 = 10 L.e. a number ending in 0.
.. The product has *0" at unit’s place.

4, 12345679 x9="7
(a) LTIRLIDLLD (B) 21212121 {e) DRLDDLDD2 (d) 222222221
Solution:

{a) Unit's digit of the solution must be | i.e. unit's digit in 9 = 9,

= (e} is ruled out.

Since, 12 x9= 108

We note that digits in 12 and 9 are 2 and | respectively and digits in 12x 9= 108 is 3 (j.e. 2
digits + 1 digit).

o Digits in 12345679 x 9mustbe 8 + 1 =9,

(b) has 8§ digits.

2 (b) is ruled out.

(d) 1s ruled out as first three digits (left-hand side) are much greater than 108,
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Sum of digits of solution must be 9 as the sum of digits of one multiplier is 9. '
. (@) is the cormect answer.

5.  On multiplying a number by 153, 102325 is obtained as result. It is found that both the 2's are
wrong. Find the correct result.

(a) 104345 (b) 107375 (c) 108383 (d) 109395 |

Solution:
(d) 153 is a multiple of 9 as sum of its digits is 9.
. The result must also be a multiple of 9.
Sum of digits (other than the wrong digits) =1 +0+3+5=9, . '
- The number 10*3*5 is divisible by 9 (ignoring both *).
.. The number will be divisible by 9 when * + * is divisible by 9.
Sum of replaced digits =4 +4,7+7,8+8,9+9%o0r §, 14, 16, 18.
Only 18 is divisible by 9.
- * is 1o be replaced by 9.
< 109395 is divisible by 153,




Chapter 5

DIVISION-SHORT CUT METHODS

This chapter deals with division of a number by 5, 25, 115 and by mixed number.

DIVISION OF A NUMBER BY 5,25, 125, ETC.

Division by 5:
Method:

Multiply the number by 2 and divide the result by 10

MNote: l; = 5

Example:
135 +5=(135x2)+ 10=270+ 10 =27
§5T0+ 5= (570 2)+ 10 =57 2= |14
TN3+5=(T13=2)+10= 1426+ 10=142.6
Short-cut Method:

1. Divide last digit of the number by 5.

2. Multiply the number formed by the remaining digits by 2.

3. Add the results obtained in Step 1 and 2.

Examples:
135 +5=(13x2)+(5+5)=26+1=127
ST0+5=(5T=2)+(0+5)=114+0=114
T3 +5= (Tl = 2)+ (3 +5)= 142 + 0.6 = 142.6

Division by 15:

Method:

Multiply the number by 4 and divide the result by 100.

. 100 _
Note: 3 23

Exampie:
T25+25= (725 x §)+ () = 2900 ~ |00 = 29
Short-cut Method:

1. Divide last 2 digits of the number by 25.

2.  Multiply the number formed by the remaining digits by 4.

3. Add the results obtained in Step 1 and 2.

&7

o



Example:
T25+25m T d+(25+25)=28+1=29
3275+25=32=4+(75+25)=128+ 3 =131
Division by 125;
Method:

CQluick Arithmetic

Multiply the number by 8 and divide the result by 1000,

Note: % =125

Example:
B375 + 125 =(8375 = &) + 1000 = 67000 + 1000 = 67
Short-cut Method:

1. Divide last 3 digits of the number by 125,
2.  Multiply the number formed by the remaining digits by 8.
3. Add the results obtained in Step | and 2.

Example:
8375+ 125=(8 = B)+ (375 125) =64+ 3 =67
9250+ 125=(9 = B)+(250+ 125)=T72+2=T74

DIVISION OF MIXED NUMBER

Method:

The number is divided into two parts and then divided by the divisor.

Example 1:
2 - ;h:l- ;..;_I.. .2_:-:..'-.' li l
2li6=02xl-wxlidxlarilan)
Example 2:
1 _osl 1 _ 1,1, 1 _,3_ 1
By+l=Byxq=Bxq+3*q=211*x
L. 3x3+1_ .10
=2 3 133
Example 3:
3.7 663e) _e6xlad l 03,3
B Rkl Sk kbl Bk b A
. Ix8+3 27
=90+ 35 =9 3




Chapter 6

HCF AND LCM

Lowest Common Multiple (LCM) : LCM of two or more numbers is the smallest number,
which is exactly divisible by each of the given numbers.

Highest Common Factor (HCF) : HCF of two or more numbers is the greatest number by
which each of the given numbers are exactly divisible.

For any set of numbers LCM is always multiple of HCF. In other words HCF always exactly
divides LCM.

HCF divides not only the given numbers but also difference between any two numbers.,

If two different numbers when separately divided by a certain divisor leaves same remainder in
each case, then difference between the numbers is exactiy divisible by the divisor.

For any set of two numbers, product of the numbers is equal to the product of LCM and HCF of
the given numbers,

i.2., |Product of aumbers = HCF = LCM

Note: If the numbers are co-prime, their HCF is 1.
s LCM of the numbers = Product of the numbers.

. HCF of Numerators
HCF of fractions = LCM of Denominalors

LCM of Numerators
LOM of fractions = F1F of e

Finding HCF of two numbers by Division Method:

Steps:
1. Divide the bigger number by the smallest number.
2. Divide the smaller number by the remainder obtained in Step 1.
3. Divide the first remainder by the second remainder obtained in Step 2.
4. Divide the second remainder by the third remainder obtained in Step 3.
5. Repeat this process, till final remainder is 0.
6. Last divisor is HCF of the given numbers.

Example: Find HCF of 15 and 21.

Solution:
P Divide 21 (bigger number) by 15 (smaller number).
13 Smaller number (15) is divided by first remainder (6)

-
:1-.!

j_L_ First remainder (6) is divided by second remainder (3)
il a2 i .
§ Remainder is 0,

X

= 3, the last divisor is HCF.
&9
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Finding HCF of more than two numbers by Division Method:
Steps:

Quick Arithmetic

|. Find HCF of any two numbers.

calculation easy.
Find HCF of the third number and of HCF calculated in first Step.
Find HCF of next number and HCF found at step 2 and so on.

Note. It is preferable to ke two numbers whose difference is the least to make the

Example:
Find HCF of 12, 18 and 33.
Solution:

We find HCF of 12 and 18 by using the Division Method explained above,

HCF of 12 and 18 is 6.
Now HCF of first HCF i.e. 6 and the third number i.e. 33 is 3.
Finding HCF of two or more numbers by Factor Method:

1. Write the prime factors of each number separately.

3. The multiplication of the common factors is HCF.
MNote: If no factor is common in all the numbers, then HCF 15 1.

2. Find the factor or set of factors which are common in all the numbers.

Example 1: Find HCF of 15 and 21.
Solution:
15=3=35
21=3x=7
Now 3 being the only common factor is HCF.
Example 2: Find HCF of 20 and 50.
Solution:
20=2x2x§
50=2x5x35
Common factors are 2 and 5.
L HCF=2x5=10
Example 3: Find HCF of 8 and 15.
Solution:
B=2x2x2
15=3x5
We see that there is no common factor in above two numbers.
+ Their HCF is 1.
Note : B and 15 are co-prime numbers.
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Quicker Method:

l. Instead of finding factors of each number, we find co-prime factors of one number and

then check with the help of Divisibility Test Method if these factors divide the other
numbers or not.

2. To get HCF, multiply the factors of the first number which divide each of the remaining
numbers.

Example 1: Find HCF of 20 and 45.
Solution:
20=4x3
MNow we check Divisibility Test for 45 with the factors of 20 i.e. with 4 and 5.
45 15 not divisible by 4 or 2 as the number 45 ends in an odd number.
45 is divisible by 5.
* HCF of 20 and 45 is 5.
Example 2: Find the HCF of 42, 63 and T0.
Solution:
T=2x5x7
Now we check Divisibility Test for 42 and 63 with 2, 5 and 7.
2: 63 is not divisible by 2.
5: 42 is not divisible by 5 (no need to check for 63).
7: 42 and 63 both are divisible by 7.
Since 7 is the only factor which divides each of the given numbers.

< HCF=T.
Use of Factor method for finding LCM of two or more numbers:
Steps:

Write factors of one of the numbers.

2. Write factors of the second number. Strike out the factors which are already there in the
first number. Multiply the remaining factors of the second number with the factors of the
first number to get LCM of the first and the second number.,

3. Write factors of the third number. Strike out the factors which are already included in
LCM of first two numbers. Multiply the remaining factors to get LCM of first three
numbers.

4. Repeat process mentioned in Step 3 for the remaining numbers till all the numbers are
covered.

Example 1: Find LCM of 15 and 21.
Solution:
15=3x5
2l=3x=7
(3in 3 = 7 is already included in 3 * 5 and therefore ignored)
S LCMofl5and 21 i83 = 5= 7= |03,
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Example 2: Find LCM of 12, 15and 18,
Solution:
12=2=2x3
15=3=5
(3 in3 = 5 is already included in 2 = 2 = 3 and therefore ignored)
L LCMofl12and 15is2 =23 = §,
I8=2x3=3
{2=3in2 =3 = 3 is already included in 2 x 2 = 3 = 5 and therefore ignored)
S LCMof12,15,18is2x2x 3= 5% 3=]80.

SOLVED EXERCISE
1. FindHCFof12and 18.
(a) 2 (b) 3 e} 4 (d) &
Solution:
(d) 12=2x2x3
1IB=2x3x3
Here 2 = 3 is common in both the numbers.
S HCF=2x3=6
2. HCFof 18,27 and 81 is:
(a) 9 (b) 18 ©) o (d) 45
Solution:
ja) 18=2=3x3
2T=3=3=x3
Bl=3=3=3=3
Here 3 = 3 is common in all the three numbers.
S HCF=3x3=9
3. Find HCF of 2268, 2058 and 2100.
(a) 6 (b) 12 c) 14 (dy 4
Solution:

{d) 2268-2058=210and2100-2058=42

HCF of 210 and 42 15 42
4. LCMof25, 30and 45 is:
(a) 3 (b) 450 (c) 900 () 2250
Solution:

(b) 25=5x5
30=2x=x3=5
But 5 is already there in factors of 25.
S LCMof25and30is 5= 5=2 =3,

Quick Arithmetic
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45=3Fx3x=5
But 3 = 5 are already included in 5 = 5 = 2 = 3,
SLCMof25,30and 45is 5= 5= 2 = 3 = 3= 450,

8, The LCM of %. % and %ig:
@% B e @ @6
Soluiion:
LCMof 2,3,1 6
(@) LCM= HcFors,5.2 1
6. Three bells toll at the interval of 12, 15 and 18 minutes respectively. If all the three bells toll
together at 8 a.m., when will they toll together again?
{a) 9am. (b) 10 a.m. {c) 11 a.m. (d) 1pm.
Solution:
{c) 12=3=4
15 =3 = 5(3 is already included in 3 = 4)
S LCMof12and 15053 =4 = 5,
IB=2 =3 x3(2 =3 is already included in 3 x 4 x 5)
S LCMof12,15and 18153 x4 = 5 = 3 = 180 minutes = 3 hours.
= The bells will toll together 3 hours after 8 a.m. i.e. at 1] am.

7. Three persons A, B and C can complete one round of a circular track in 6, 15, and 20 minutes
respectively. If they start together at 9 a.m. from a certain point, at what time will they be
together again at the starting point”

(a) 10a.m. ib) 10.30am. (¢) 1lam. {d) 11.30am.
Solution:
(a) 6=2=3
15=3 % 5 (3 is already included in 2 = 3)
S LCMof6and 15is2 = 3 = 5,
20=2x2 % 5(2 = 5 is already included in 2 x 3 x 5)
S LCMof6, 15 and 2015 2 = 3 x § x 2 = 60 minutes = | hour.
< They will be again at starting point 1 hour after 9 a.m. i.e. at 10 a.m.
8. If product of two numbers is 750 and their LCM is 150, what is their HCF?
(a) 5 (b} 50 (¢) 35 (d) 100
Solution:
(a) Let HCF of the numbers is x.
Then 150 = x = 750

150
X=Te0 =
9. LCM of two numbers is 432 and their HCF is 72. If one number is 144, find the other number,
(a) 214 (b) 215 (c) 216 (d) 218 '



T4 Quick A

Solution:
{c) Letthe second number is x.
Then 144 x x =432 % 72
432 = 72
- "

oK 216
Trick:
If we compare only the unit’s digit:
Unit's digit in the product of HCF and LCM is 2 x 2 =4,
One number has 4 at the unit's place.
Now, out of the given options only 4 = 6 has 4 in unit’s place.
»~ 216 is the required number. .
10. 'What is the least number which when divided by 12, 15, 20 and 25 leaves remainder 7 in each
case?
{a) 300 (b) 293 (c) 307 (d) 600
Solution:
{c) 12=3x=4
15=3 = 5 (But 3 is already included in 3 x 4)
S~ LCMof12and 15053 = 4 = §,
20=4 = 5 (4 = 5 is already included in 3 = 4 = §)
S~ LCMof12,15,20is 3 = 4 x §,
25=15= 5 (5 is already included in 3 = 4 = 5)
s~ LCMof12,15,20,25i53 x4 = 5 x 5= 300.
. The required number is 300 + 7 = 307.
11. What is the least number which when increased by 5 is exactly divisible by 4, 5, 6 and 77
(a) 415 (b) 425 (c) 420 (d) B45
Solution:
(a) LCMofdand 5=4=5
LCMof4,5and6=4x5=3
(Note: 6=2 = 3 but 2 is already included in 4 x 5)
LCMof4,5,6and 7=4 = 5= 3 = T7=420
-+ The required number is 420 - 5 = 4135,
12. Which is the greatest three-digit number which when divided by 3, 4, 5 and 6 leaves
2 in cach case?
(a) 060 (b) 062 (c) 960 (d) 962
Solution:
(d) LCMof3, 4, 5and6is 3 = 4 x 5 =60,
Grreatest 3-digit number is 999,
On dividing 999 by 60, remainder is 39,
. 999 — 39 = 960 is exactly divisible by 60.
<. 960 + 2 =962 is the number which when divided by 60 will leave remainder 2.

- -
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Trick:

60 and 62, being two-digit numbers can’t be the required number.
960 and 962 when reduced by 2 becomes 958 and 960 respectively.
Clearly, 958 is not divisible by 5.

Using Divisibility Test Method, we find 960 is divisible by 3,4, 5 and 6.

13. Which of the followings is the least square number by which 12, 20 and 25 are exactly divisible:
(a) 100 (b) 300 {c) 900 (d) 3600
Solution:
{c) We start from the smallest number as we are to find the least number.
100 is not divisible by 12.
300 is not a square number.
900 is a square number and is also divisible by 12, 20 and 25.
14. HCF of two different numbers is 24, which one of the following can be their LCM:

(a) 12 (b) I8 (c) 36 (d) 48
Solution:
{d) We know that for any pair of numbers, LCM is always exactly divisible by HCF of the
numbers.

Here 48 is the only number which is exactly divisible by 24,
Note: The possible numbers are 24 and 48,
Mote: LCM cannot be 24 as the numbers are different.
15. LCM of 3 numbers is 120. Which one of the following cannot be their HCF:
(a) B (b) 10 (c) 12 (d) 25
Solution:
(d) We know that LCM is always exactly divisible by HCF.
But, 25 out of the given options does not exactly divide 120, the LCM.
16. Find the greatest number that divides 132 and 77 leaving remainder 2 in each case.
(a) 5 ib) 11 {c) 22 (d) 25
Solution:
(a) Remanderis 2 on dividing 132 by the divisor.
s 132 =2 =130 15 exactly divisible by that divisor.
Similarly, 77 - 2 = 75 i1s exactly divisible by the divisor.
<. The required number is HCF of 130 and 75 i.e. 5.
17. Find the greatest number which divides 127 and 41 leaving remainders 7 and 5 respectively.
(a) 5 ib) 7 (c) & (dy 12
Solution:
(d) Onm dividing 127 by the HCF, the remainder is 7.
& 127 =7 =120 is exactly divisible by the HCF.
Similarly on dividing 41 by the HCF, the remainder is 5.
= 41 =5 =36 is exactly divisible by the HCF.
MNow, HCF of 120 and 36 15 12.
18. Find the largest number which when divides 98, 120 and 153, leaves the same remainder”

(a) 3 (b) 3 (c) 10 dy 11
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Solution:

(d) Iftwo different numbers when separately divided by a certain divisor leaves same remainder
in each case, then difference between the numbers is exactly divisible by the divisor.

.. Required number is HCF of (120-98)and (153 - 120)i.e. HCFof 22 and 33 i.e. 11.

Note: Remainder is 10 in each case i.e. remainder obtained on dividing 98, 120 and 153 by
11.

19. What is the least number which when divided by 8, 12, 15 and 18 leaves remainder 5,9, 12 and
15 respectively?
{a) 180 (b) 357 (c) 360 {(d) 363
Solution:
(b) E=8
Since 12 =13 = 4 and 4 is already included in 8.
S LCMofBand 12158 = 3,
Since 15=73 = 5, but 3 is already included in B = 3.
s LCMof8, 12and 15isB= 3 x5,
Since [8=2=3 =3, but 2 = 3 is already included in 8 x 3 = 5,
o LCM of 8, 12,15, 1BisB= 3 = § = 3=1360.
Remainder in each case is 3 less than the respective divisor.
.~ The required number is =360 -3 =357,

20. Find the least number which when divided by 2, 3, 4, 5 and 6 leaves remainder | in each case,
but when divided by 7 leaves no remainder.

(a) 60 (b) 293 (¢) 300 d) 301 |
Solution: |
(d) LCMof2, 3,4, 5and6is2 =3 =2 = 5=60.
Since remainder is 1 in each case.
. Required number is (60x + 1).
Given, (60x + 1) is divisible by 7.
On dividing (60x + 1) by 7, remainder is 4x + 1.
{Note: 60x = 56x + 4x; and 56x is exactly divisible by 7 for all values of x).
MNow, 4x + 1 1s divisible by 7, when x = 5.
Hence, required number is 60 = 5+ 1 = 301. '
21. Find ratio between LCM and HCF of 28 and 42.
(a) 2:3 (b) 6:1 (¢) 7:2 (d) 3:2
Solution:
(b) 28=2x2=x7
4lm =3 =7
LCMof28and 42is2 =2 = T = 3,
HCF of 28 and 42 is 2 = 7.
S LCMHCF=(2=2=xT7T=x3):2=x7=2x3):1=6:1




HCF and LCM 77

21. Ratioof two number is 5 : 7 and their LCM is 350, find the smaller number.
(a) X0 (b) &0 (c) M0 (d) 75
Solution:
(a) Letthe numbers are 5x and Tx.
Then LCM = 35x
But actual LCM = 350
= 35x =350
Sx=10
»~. The smaller number is 5x= 5 = 10 = 50.
23. A number when divided by a certain divisor leaves remainder 50. When double of that number
is divided by the same divisor, the remainder 15 8. Find the divisor.
(a) 42 (b) 58 {c) 92 (d) 108
Solution:
ic) When the number is doubled, the remainder should also be doubled.
~ Remainder should be 50 = 2 = 100.
But, under no circumstances, remainder can exceed the divisor.
. Actual remainder is 8 which is reduced by the divisor.
o Divisor= 100 -8 =92,
24, Two numbers when separately divided by a certain divisor, leave remainders 57 and 46

respectively. When sum of the numbers is divided by the same divisor, the remainder is 34.
Find the divisor.

(a) 35 (b) 42 {c) 65 (d) 68
Solution:
(e) Remainder should be 33 + 46 =99,
But remainder can’t exceed the divisor.
. Remainder is reduced by the divisor.
<~ Divisor =99 — 34 = 65.
15, A wire when cut into pieces of 14 metre each, leaves a piece of 11 metre. When another wire

of same length is cut into pieces of 15 metre each, a piece of 3 metre is left. The minimum
length of the wire is:

(a) 18 metre (b) 25 metre  (c) 123 metre (d) 221 metre
Solution:
(¢) Difference between the pieces left = 11 - 3 = § metre,
Difference in length of two types of pieces = 15 - 14 = | metre each.

. No. of pieces cut from the wire = % =8
~. Length of the wire = 14 x § + |1 = 123 metre

Or, length of the wire = 15 x 8 + 3 = 123 metre

26. HCF of two numbers is 29 and their LCM is 4147, Find sum of the numbers.
(a) 576 ih) 669 () 696 (d) 741
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Solution :
{c) Let the number are 29x and 29y
Then 29x = 29y = 4147 = 29

- I;{yIMII“I-]]ElI
29x 29
s Sum of numbers =29 x |1 + 29 x |3 =29 = (1] + 13) = 29 = 24 = §96,
27. Product of two numbers is 1440 and their HCF is 12. How many pairs of such numbers are
possible? '
(a) 2 (b) 3 ic) 4 (d) 6

Solution: ‘

(a) Let the numbers are 12x and 12y.
Then, (12x) = (12v)= 1440
1440 =10'
12x12 '
. The possible values of x and y for which xy is 10are (1, 10), (2, 5).
- Two pairs are possible.
28. LCM and HCF of two different numbers are 288 and 24 respectively. How many such pairs
are possible?
(a) 1 (b) 2 fc) 3 (d) 4
Solution:
(b) Let the numbers are 24x and 24y.
Then, (24x) = (2dy) = 288 = 24,
IKF:!E—‘E:E#:II
24 x 24 |
The possible values of x and y for which xy is 12 are (1, 12), (2, 6), (3, 4).
But (2, 6) 15 not possible as they are not co-prime numbers.
. Two pairs are possible.

Xy =

Note: If x=2and y =6,
Then the numbers are 24 x 2 = 48 and 24 x 6 = 144,
HCF and LCM of 48 and 144 are 48 and 144 respectively which are different from the |
given HCF and LCM.
29. The sum of two different numbers is 135 and their HCF is 15. How many such pairs age
possible?
(a) 1 (b) 2 (c) 3 (d) 4
Solution:
{¢) Let the numbers are | 5x and 15y, -
Then, (153x) + (13y) = 135,
135

.'.:+5-'==T5-==9 :




HCF and LCM 79

The possible values of x and y for which (x + y) = 9are (1, 8), (2, ), (3, 6), (4, 5).
But (3. 6) is not possible as they are not co-prime numbers.

. Three pairs are possible.
30. The LCM of two numbers is 15 times their HCF. The sum of HCF and LCM is 368, If one
number is 69, find the other number.
(a) 23 (b) 92 ic) 115 (d) 199
Solution :
368
L' = =23
<} HCF 15+1

One number = 23 = 3 = 69
- Other numbeer -1]::.%:115

31. Four prime numbers are writien in ascending order. The product of the first three numbers
is 385 and that of the last three numbers is 1001. What is the largest number ?
{a) 7 by 11 (e} 13 )y 17
Solution :
(¢} HCF of 385 and 1001 is 77
-, The largest number is 1001 + 77 = 13.



Chapter 7

BODMAS

-m
If we have to perform a series of mathematical operations, they should be performed in |lhe
following order of preference : |
B : /Bracket;
If more than one type of brackets are found, they are operated in the following order:

A
5
N

1.

First: { ) line or bar bracket

Second: { ) small bracket |
Third: { } Mid bracket

FD'I.I.]"I:II'I | ]Large Bracket

0 : Of ("Of" means multiplication but is operated before division)
D:
M : Multiply

Divide

: Add

=subtract

ote: This rule is know as ‘Rule of BODMAS®

SOLVED EXERCISE !

15-15+15=6="

(a) 6 (b) B4 (c) 9 (d) O

Solation:
c) 15-15+15=6

1.

Solution:
) 5=x16+8=x2 i

J 5x16+80f2="7

(a) 5 (b) & (c) 20 (d) 30
Solution:

{a) 5=16+8of2

1

=15-1x6 |
=15-6=9

5x16+8x2="
(a) 5 (b) 6 (c) 20 (d) 30

=SHIBH%MI=ED

=5x% 16+ 16



=5 16% 15 =5
4 4x8+20f2+(15-3)="?
(@) 12 (b) 20 (c) 40
Solution:
(b) 4%8+20f2+(15-3)
=4x8+20f2+ 12
~dx8+4+12

=4:3=-‘!‘+11

=8+ 12=20
8+20f5-2
B-20f(5-2)
(a) 2 (b) 6 (c) 8
Solution:

8+20f5-2 _8+10-2 _18-2_16
(€ B=7of5-2) B-20f3 8-6 2

242,22, 21,29
6. (3*3*3*3*?)*3 ‘
2
(@ 3 ® 3 (c) 4
Solution:
2. 2.2 2 2. 2 2.2
@ (§+3+3+3+3)+ F-5xded-s
1
1+ =7
7. el
4
(@ 1 ®) 3 © 3
Solution: '
1 I 4_9
1+ =]+ =l+===
5 5
® Tl
9x16-9
6x11-6 °
1 1 3
(a) 5 (b 3 (€) 3
Solution

‘Jnlﬁ—?t?tuﬁ-u-'?:”_
) §%T1-6 6=(1-1) 6x10

9
4

(d) 44

(d) 24

(d) 5

o
(=%
=

| S

@ 3

81



a2 Quick Arithmatic

0048 = 0,35
0.006 = 0.014
(a) 2 (by 20 (e) 200 (d)y 2000
Solution:
© 0.048 x 0.35  48x35x1000=1000
0.006 x 0.014 1000 100 6x 14
Alternative Method:
First, we solve the problem ignoring the decimal. :
4El b4 35 _ Eﬂ
Ex1d - |

MNow, we have to decide the place of decimal.

In this question, numerator has 3 + 2 = 5 digits after the decimal point and denominator has 3 +
3 = 6 digits after the decimal point.

Since, the denominator has | decimal more than the numerator, the result obtained above is to
be multiplied by 10.

». The answer is 20 = 10 = 200,



Chapter 8

SERIES

In a series each term has a definite relation with the next term. In this chapter, we are going to
discuss Arithmetic Progression and Geometric Progression.

Arithmetic Progression (A.P.): A constant number is added to each term to get the next term.
Hence, difference between each pair of two adjacent terms is same.

SAP=aatda+2da+ M, e ,a+{n=1Md
n'™ term = [a + (n - 1)d]

Where ‘a’ is the first term of the series and ‘d’ is the common difference between two adjacent
terms.

In an AP, sum of first 'n" terms is

$,= 3 [2a+(n-1)d]

=3 [at+{a+(n-1)di]

First term + Last term
2

i.e. Number of terms = Average of first and last term.

- 8, = Number of terms =

Geometric Progression (G.P.) : Each term is multiplied by a constant number to get the next
lerm

G.P.=b,br,brl, b, br*, ... ...
Note: n'™ termis b(r"-")

Where, ‘b" is the first term and every term is multiplied by a constant number “r" to get the next
term.

Sum of first *n° terms in a Geometric Progression is

s, ==,
Sum of infinite series in a G.P. is
S,= 1> [Iffr|<1)
MORE SERIES
. l+1+3+4+..--,--.,....,.---.....,+n=“{"T*“
2 I+3+5+'.r‘+..................._...._+|[1n-]}-n"‘={MHH;M+IT



2+4+6+8+

Last Number

Last number
+

Quick Arithmelic

+2n=nx(n+1)

=

I+4+T+ 10+ . iiiiiieiinn

2

P+243 4 e

1243458+

P+ 2+ 3 s

1

l |
g+?+§+

1
2

. 1

2

1 1
10, 1x E:,

1.

T

(1%2)+2x3)+(3xd)+ v,

3. + 3 W 4 + FEEEEEEEEEEEEAEON O +

a2V 243420

)

+(3n=-2)= lﬂgﬂ

2

2 nin +1}{2n +1)
f 6

+ (a1 = RGR=DGn 2D
Sl

1
v t(R+ 1) =

nin+1)
2

=

===

2“
nin+1) = (n+2)
3

1 _n
nin+1)  (n+0)

R S |

SOLVED EXERCISE

1. Ifl+2+3+
(a) 145
Solution:

{b) Here, number of terms is 10.

(b) 155

- Sum of the series = 10 x !

Trick:

+10=55,then, 11 +12+ 13+

(¢) 210 (d) 255

+ 20
2

31

=1ﬂ#i-155

1H+12+13+
=10+ 1)+ {10+ 2)+ {10+ 3)

=10x10+(1+2+3 4 eornrnann,

= 100+ 35 = |35

+(10+10)

2, Find the value of 2] + 22 + 23 +
(a) 1620 (b) 1630
Solution:

(a}) Here, number of terms is 40.

2 Sum of the series = 40 =

21+ 60

+60,if 1 +2+3+.........+ 40 = 820,
(d) 3660

(c) 1830

=40x 8 = 1620

2 2




Series

Trick:
21+ 22+ 23+ ciiiiiinnnn + 6l
=(20+ D+{20+2)+(20+3)..cvvrnvnrnenn H(20+ 30)
=20 40+ (1 +2+3+ _ ............. + 40)

= B0 + 820 = 1620

3. 9li092i003, 199l oo
7 7 7 7
(a) 279 ih)y 297 (c) 579 (d) 597
Solution :
1 2 3 [ 7
{d} wlﬁ+[?+;+5+ .......... "'F] =5'M+1“?—594+3—5‘9?
4. Find the sum of even numbers between 11 and 31.
(@) 200 (b) 210 (c) 242 {a) 262
Solution :

{b) Sum of even numbers between 11 and 31

=3_“x[3_“+|]-ﬂx(ﬂ+1]=15!|5—5uﬁ=1m
2 2 2

2
5. Find the sum of odd numbers between 20 and 50.
(@) 400 (b)) 500 {c) 52§ (d) 625
Solution :

{c) Sum of even numbers between 20 and 50

F ] 2
-[49+IJ -[M] =25 —10* =525

2 2
6 IfF1F+22+3+ ... + 0¥ = 3025,
find the value of 2° + &* + 6' + .......... + 200,
{a) 6050 (B) 9075 (c) 12100 (d) 24200
Solution :
(@) (2'+4 +6"+ e + 20%
=V (P42 4P+ + 109
= § = 3025 = 24200
7. Find the value of 57 + 6% + ............. + 104,
(a) 2295 (b)Y 2425 (c) 2495 (d) 2925
Solution:
(d) Sum=(1"+2"+3+ ... ... 10 =17+ 22+ 3+ 4%

10x11T [4x5T ‘
T2 2
=557~ 10° =3025- 100 = 2925
8. Find the sum of infinite series:

P, 1,1,
3 +3* § + 16 + JT reeerreem -
@ 1 ) 2 © 3 @ 3



" s it

Solution:

{a) Given series is a Geometric Progression with b-% and r-_.'ll

I =T 1- I
2
9. The sum of all natural numbers between 100 and 200 which are fully divisible by 3 is:
{a) 4900 (b) 4950 (e} 4980 (d) 3000

Solution:
(b) Since 100=33 =3+
~ Terms (divisible by 3) up to 100 = 33
And 200 = 66 = 3+ 2
. Terms (divisible by 3) up to 200 = 66
.. Total terms {divisible by 3) between 100 and 200 are 66 — 33 = 33. .
Average = Mid-term = 150. |
~oSum of 33 terms is 150 = 33 = 4050
Note: Sum of the terms must be divisible by 3 as each of the term is divisible by 3.

= 4950 is divisible by 3. 4
10. The value of 1-— s __1 o correct up to 5 places of decimals is : '
20 200 200 ‘
(a) 1.0523 (b) 9.5241 (¢) 095239  (4) 9.5238 _
Solation : |
|
1
() Giwnuﬁ::isaﬂmtric?mglﬂsim“dthb=]mﬂf=—ﬁ ;
Sum = e =20 595238 |
I-r |-[--]-] 21
20
I P+ 43 4 s +JF-“'H]I‘:iﬂ'wlli
Then P+ 3+ 8% e + 1P =7
(a) 665 (5) 1330 (c) 2470 (d) 2660
Solution :
(6) 1 12422 4304 4197 -w- 2470
PP +5+ e + 1F
=(P+24+3+ . + 1) - (B +F+ 6+ o, e+ 189
=470 -4 = (1P + 2+ P+ s + 9
-24?\‘.]-4:%

= 2470 — 4 = 285 = 2470 - 1140 = 1330




Chapter 9

SQUARE NUMBER AND ITS PROPERTIES

Square of a number is equal to product of the number by itself. Square of *x" is denoted by x*,
Therefore, a number is called a square number if the number can be writien as product of a natural
number by itself.

Example:
Squarc of T=T*=T=7=49
Square of 18 =187 =18 = 18 =324

PROFERTIES OF SQUARE NUMBERS

Unit's digit of a square number can only be one of the following numbers:
1,4, 5, 6,9, 0({Even number of 0s)

This implies a square number can never have the following numbers at unit’s place:
2,3,7.8

Square numbers ending in an even number is always divisible by 4.

Proof:
(2x)* = d?

Note: If a square number ends in an even number, it is always square of an even number.
Square number ending in an odd number when reduced by 1 is exactly divisible by 8.

Proof:
Let the number is (2x + 1).
Then (2x + 1P =1 =(dx* +4x + 1)~ | = 4x? + 4x
=4(x*+x)=4(x)(x+1)
Either *x" or (x + L) i3 an even number.
Hence, 4 (x) (x + 1) is divisible by 4 = 2 = & for all values of x.
Note: If a square number ends in an odd number, it is always square of an odd number.
Square number ending in 5, always ends in 25,
Proof:
A number ending in 5 can be written as ( 10x + 5).
Now, (10x + 5)* = 100x* + 100x + 25 = 100 (x® + x) + 25

If a square number is multiple of 3, it is divisible by 9 also.
Proaf:
(Ix)* = 9x?

If a square number is not a multiple of 3, it exceeds multiple of 3 by 1.
a7




Proof:
I
If'a number is not a multiple of 3, it may be 1 or 2 more than the multiple of 3.

Let the numbers are (3x + 1) and (3x + 2). |
(Bx+1)72=0x2+6x+ 1 = (92 +6x)+1=3x(3x¥+2x)+ 1 |
(Bx+2P=0+12x+4=(M + 12x+3)+ 1 =3 x (Ix? + 4+ |} + | |
Clearly, square of both numbers exceed multiple of 3 by 1. |

UNIT'S AND TEN'S DIGITS OF A SQUARE NUMBER i

Unit s digir unit s digit of square mumber  Preceded by ,

lorg 1 An even number or zero !
2or8 4 An even number or zero ;
Jor7 9 An even number or zero

5 25 (last two digits)  An even number or zero |
4 or6 [ An odd number.

REMEMBER THE FOLLOWINGS

324 42=52
62+ 82 = 107 |
52+ 122 =132
B2+ |50= 72
7+ 242 =282
107 + 247 = 267
167 + 307 = 342
20% 4 21% =297

|

UNIT'S DIGIT OF A NUMBER AND ITS CUBE

0-0 1-1 4-4 3-5 6-6 9-9
i.e. same digit in unit’s place

2-8 3-7 7-3 §-2

i.e. total of unit's digits of the number and its cube's is 10.
Note: Numbers in the second part are the numbers which are not possible at unit's place in a square

number.

MORE RULES OF SQUARE NUMBERS

Difference between squares of two even numbers is always divisible by 4.

Proof:
Let the even numbers are 2m and 2n. i

Then, difference between their squares




Square Number and Its Properties B89
= (2m)* - (2n)?
=4 (m* -n?)
=4 % [m+n)=({m-=n)
Note : Square of an even number is always divisible by 4. Therefore, the difference
between any two such numbers is also always divisible by 4.
Difference between squares of any two odd numbers is always divisible by 8.

Proof:
Let the odd numbers are (2m - 1) and (2n - 1).
Then, difference between their squares is

(2m-17=(2n- 1)
=(dm?—4m+ 1)—(4n* -4n+ 1)
=4m*—dm+ 1 —-4n? +4dn-1
=4 (m® -=m=-n?+n)
=4 [(m* —n’) - (m - n)]
=4 [(m-n) (m +n) - (m-n)]
=4 [(m-n){(m+n)-1}]
Either, (m —n) or {{m +n) - 1} is an even number.
~. The result is divisible by 4 = 2= §,

Product of two consecutive odd or even numbers increased by unity is equal to square of
average of the numbers.

Proof:
Let the first number is (x = 1).
Then the next numberis(x - 1)+ 2=x+ 1.
Product of two numbers when increased by 1 is
(x=1)=(x+1)+1
=xl-1+1=x?
MNote: Average of the numbers i.e. average of (x = 1) and (x + 1) is x.
Examples:
1. 3x5+1=16=4%(Note: 4 is average of 3 and 5)
2. 4x6+1=25=35"(Note: 5 is average of 4 and 6)
3. T=9+1=64=38 (Note: 8 is average of 7 and 9)

Sum of cubes nf.any three consecutive numbers is divisible by the sum of the given numbers
and by 9.

Proof:

Let the numbers are (n— 1), (n) and (n + 1), then:

Sum of the cubes of the numbers is

n=-1P+(mP+{n+1y

={n’=3Inf+In-1+*+(n +3Ini+3In+ 1)




=3n’ + 6n
= 3n (n? +2)
(a) If*n" is multiple of 3, then 3n is divisible by 3 x 3=9

If *n" is not a multiple of 3, then n® exceeds multiple of 3 by 1, therefore, (n® + 2) is
divisible by 3.

(b) Sum of thenumbers=(n- 1)+ (n)+(n+1)=73n.

Clearly, 3n (n® + 2) is always divisible by 3n.

Sum of square of 3 consecutive numbers is 3n® + 2,

Sum of square of 5 consecutive numbers is 5n° + 10. .
Where, n is the middle number. ]

SOLVED EXERCISE

What should be added to 1752 to make it a perfect square number?
(a) 6 (b) 10 (c) 12 (d) 18

Solution:

{e) 41%= 1681, which is smaller than 1752.
And, 42? = 1764, which is slightly bigger than 1752.
. Required number is 1764 - 1752 = 12.

We take all options one by one, concentrating on unit's digit.
6: Unit's digit is 2 + 6 = B (8 is not possible at unit's place).
10: Unit’s digit is 2 + 0= 2 (2 is not possible at unit's place).
12: Unit's digit is 2 + 2 = 4 (4 is possible at unit's digit).

18: Last two digits are 52 + |8 =70 (Single '0 ||nutpmllbhalﬂlundufuquar¢numbﬂl
-~ 12 is the only possible number out of the given options.

What should be added to 16259 to make it a perfect square number?

(a) 107 (b) 125 (c) 212 (d) 423

Solution:

Trick:

(b) 1272 = 16129, which is smaller than 16259,
And, 128 = 16384, which is bigger than 16259,
. Required number is 16384 - 16259 = 125, |

We check the given options one by one: |
423: Unit's digit is 9 + 3 = 2 (not possible).
107: Unit's digit is 9 + 7 = 6 (possible)
But 59 + 07 = 66 (The number is an even number but not divisible by 4 and hence
possible).
212: Unit's digit is 9+ 2 = | (possible). I

Last two digits are 59+ 12="T1 i.e. | atunit’s place, prenedadh}rmnddnmnbemcm
be even number or ‘0" only and hence not possible.

125: Unit's digit is 9 + 5 = 4 (possible). Last two digits are 59 + 25 = 84.

84 is an even number which is divisible by 4. It being the only option left, is the
ANSWer, [
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3. What should be subtracted from 83908 to make it a perfect square number?
{a) 103 (b) 387 (c) 404 (d) 501
Solution:
(b) 2907 = 84100, which is bigger than 83908,
And, 289° = 83521, which is smaller than 83908
. Required number is 83908 — 83521 = 387
Trick: '
We check the given options one by oné:
501: Unit"s digit is 8 = 1 = 7 (not possible).
103: Unit's digit is 8 — 3 = 5 (possible). Ten's digit must be 2,
Here, 08 — 03 = 05 (Not possible).
404: Unit's digitis 8 -4 =4,
Last two digits = 08 — 04 = 64 (Possible as the number is even and is divisible by 4).
Sum of digits of (83908 — 404) = 1 — 8 = 2 (ignoring 9).
. The number when reduced by | is not divisible by 3. (Not possible).
387: 83908 — 387 = §3521.
Unit’s digit is 1 (Possible).
Ten's digit is 2, an even number (Possible).

Sum of digits of 83521 is 1 i.e. the number which when divided by 3 will leave remainder
1. (Possible)

=~ 387 being the only possibility, is the answer.

4. The sum of the squares of three consecutive natural numbers is 365. What is the middie
number?

(a) 10 (b) 11 {c) 12 (d) 13
Solution:
(b) Let, the three consecutive numbers are (n— 1), (n), (n+ 1).
Then, sum of their squares = 3n® + 2 = 365.
oot =365 -2 =363

363
P i —— =
A || 3 121
s n= 121 = 11 {middle-number)

£. Sum of the squares of three consecutive natural numbers is 434. Find the smallest number of
the three.

(a) 11 (b) 12 (e} 15 (d) 21
Solution:
{a) Let the numbers are (n =1}, (n), (n+ 1)
Then sum of their squares = In* + 2 = 434
co3nt =434 -2 =432

I|32 ’
s 2:-_—_.. = 14
we O 3 1

s n= 144 = 12 (middle-number)
s The smallest numberis 12 -1=11.



Chapter 1d
ALGEBRA

This chapter deals with algebraic equations and their application in simplifying the difficult
problems. Algebraic formulae are widely used in solving the problems on various other topics also, |
therefore, try to remember these formulae.

ALGEBRAIC FORMULAE

a(b+c)=ab+ac |
a(b-c)=ab-ac |
(x +y)P =x?+y*+2xy
(X -y) =x?+y?=2ny
(x=y)(x+y)=x* -y
(x+yP=x}+y +3xy (x + y) =27 + y' + Iy + Iny?
(x-yP =x) =y = Ixy (x - y) =7 -y = IxPy + Ixy*
(x+yP +(x—y) =2x" + oxy’
(x+y) =(x=y) =2y +bxly
4y =(x+y) (P -xy +y)
-y =(x-y)(xF+xy+y7)
(x+yp =[x =y =4dxy
(x+yP+(x=yF=2(xt+y?)

axeyte 2 [(xryP e (x-yP)
(x+y+zP=xt+y +22+ 2xy+2yz+2xz

=xi+y + -+ 2(xy +yz+xz)

if(x+y+2z)=0,thenx* +y' + == 2 (xy + yz + xz)
(R+x+ (P =-x+1D)=(x*+x*+1)

(x+y)ly+z)(x+z)=xF(y+rz)+y (x+z)+2 (x +y) + Inyz
Ky +E-Ixyz=(x+y+tz)x(xF+y + 2 - xy-yz-xy)

ﬂ%il +y+2)(x-y) +(y-2V(z-x))

(x+y+zP=xl+y’+2 +3(x+y)ly+2) (x +2)
ey P -dxyz=(xty+z)(x*+y+ 2 -xy-yz-x2)




Algebra
if (x+y+2)=0,thenx*+y'+ 2" =3xyz
xteyteadyi= (x4 y oxy) (6 4+ ¥+ xy)
(x+y)(y +z)(x+2z)=x* (y +Z)+y* (x +2Z)+ 2 (x + y) + 2xyz
(x+a)(x+b)=x*+(a+bx+ab
(x+a)(x+b){x+c)= x*+ x* (a+ b+c)+(ab+bc+ca) x +abe
(x—a)(x-b){x—¢)= x’— x? (a+b+c)+(ab+bc+ca)x—abc

A
x+—] =X"+—4+2
| X :|.|:1

' -

1 [
X—— =rz+—=-1
\ x x

oy 1 1
(-3) =2 -5-9=-1)

3
x+l) = x’+l]+](x+l)
X X X

]
(x=yP+(y-2zP +(z-xP =3 (x-y)y-z)(z-x)
(x+y+z)(xy+yz+xz)=x*(y+z)+y* (z+x)+2 (x +y)+3Ixyz

RULES

1 3 N N
1. [f1+—x-=a,ﬂ1=nx +F—ﬂ 2

Proof:
.'i-l-lua
X
| : 2
Ae=| = a
( 2'f-)
13+L2+1=="
x

11+—|5='n'2-2 .
X

|
2 Ifx- ;'E=a.menx=+ T=at+2
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_-_(x-i}t.l
g et

R T | 1 1 3
SX —F=a +3(:—;)=a 4+3a

4. If x+%=a,1h=u :’+—]I=13-33.
X

Proof:

x+L=g

3
(1+l} =a’
x
R T | 1 1 =at
A +F+31[1][:+1] a

5.1

X +F# a’ uJ(; +—I£]=a"'-31

5. (x —a)is a factor of F(x) is F{a) =0
(x + a) is a factor of f(x) if f (-a) = 0

b
{ax — b) is a factor of f (x) if f[;)=ﬂ

b
{ax + b) is a factor of f (x) if f(-;]-ﬂ

If f(x) = 0 when x = @ and when x = b then f (x) is exactly divisible by (x —a) = (x - b)

6. If f(x) is divided by (x - a), the remainder is f (a).
If / (x) is divided by (x + a), the remainder is f(-a).
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b
If £ (x) is divided by (ax — &), the remainder is J [;]

b
If f (x) is divided by (ax + b), the remainder is J"[—E]-

7. (x" = 1) is always divisible by (x - 1).
(x" = 1) is divisible by (x + 1) for even values of *n’.

o (%" = 1) is not divisible by (x + 1) for odd values of 'n".

8. (x — 1) is always divisible by (x* — 1) and (* - 1),
(e — 1) is always divisible by (= — 1), (= - 1) and (= — 1),

9. (x"+1)is divisible by (x + 1) for all odd values of *n".

{x™ + 1) is not divisible by (x + 1) for all even values of *n".
{x™ + 1) is not divisible by (x - 1) for all values of "n".

10. (x"-y") is always divisible by (x — ).
(x™ = ¥") is divisihle by (x + ¥) for even values of *n’.

=~ (x" = y") is not divisible by (x + y) for odd values of *n".

11.  (x"+y") is divisible by (x + y) for odd values of n’.

(x™ + v") is not divisible by (x + y) for even values of *n’.
o (x® + y") is not divisible by (x — y) for all values of *n’.

12.  (x?"=y*), is always divisible by (x* - y?).

13. Difference between squares of two consecutive numbers is equal to the sum of the numbers
themselves.

Proof:
Let the numbers are ‘n" and ‘n+ 1°.
Difference between their squares=(n+ 1) -n’=2n+1=n+(n+1).

Note: The difference is always an odd number.

11. If, sum of two numbers ‘a’ and ‘b’ is *x" and difference between the numbers is 'y".

Thm.a=%1r

Ay - 352

QUADRATIC EQUATIONS

ac +bhx+ecem0
Finding roots of a gquadratic equations :
1. Factor Method :



[
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Let the factor are o and f.

Then b=a+p ac=a=p
Example :
2+ Tx+12=0 i
Solution : '
X+ Tx+12=0 '
= P +3Ix+4x+12=0 (Note:3+4=Tand3=4=12) '
= x{x+N+4x+3)=10
= (x+4)=(x+3)=0
= x+d=0o0rx+3=0

= xr=—-4or-3
2. Using Formula .
« = =bx Vb’ —dac
2a
Example :
¥-Tx+12=10
Solution :
2
x={—?‘jiw.lrl:—?] —4x1x12 _ 71 _, oo
2x1 2
SOLVED EXERCISE
1. 19x93+19%xT=?7
(a) 1900 (b) 1993 {(c) 2000 (d) 2190
Solution:
{a) 19=93+19=7
=19=(93+7)
=19= 100=1900
2. 219x]|B-216x%18="7
(a) 4 b) 72 (€) T218 (d) 7830
Solution:
(@) 219x%18-216x 18
=18 = (219-216)
=18=3=54
3 99x28-99x|B=7

(a) 990 (b) 1100 (c) 999 (d) 1089
Solution: :
{a) 99x=28-99= 1§
=09 x (28 - 1) =99 x 10 =990
4. 9965 -0995° =17
(a}y 0 (b) 1 {c) 100 (d) 1991
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Solution:

(d) We know that, difference between the squares of two consecutive numbers is equal to
the sum of the given numbers.

- 9967 — 9957 = 006 + 995 = 199]
8. Ifdifference between the squares of two consecutive numbers is 47, Find the smaller number:
(a) 2 (b) 2 (c) B (dy 24
Solution:
{c) Letthe numbers are x and x + 1.

We know that the difference between square of two consecutive numbers is equal to the
sum of the numbers.

S2x+ ]l =47

_47-1 _
* 3

23
6. 99706 =7
(a) 195 (b) 390 (c) 585 (dy 780
Solution:
{c) We know that, a® —b* =(a+b) = (a—b)
5 997 - 967 = (99 + 96) x (99 - 96)

= |95 = 3= 585
T. 54x54-46=46="
(a) BOO (b) 144 c) 64 (d) &
Solution:

(a) 54 x 5446 x 46
= (54 + 46) x (54 — 46) = 100 x 8 = 800
Trick:

Unit's digit is 6 in both the cases i.e. 54 = 54 and 46 = 46.
S Unit's digitin 54 x 54 -d6 < 46 is 6 -6 =10,
. (a) is the answer,

B. Ifx - 3x*+ 5z + | is divided by x - 2, the remainder is :
(a) O (b) 2 (c) 5 ) 7
Solation :
(@ f(2)=2-32P+5(2)+1=8-12+10+1=7
9. Sum of two numbers 15 20 and difference between the numbers is 4. Find the difference

between their squares.
(a) 3 (b) 16 (c) 24 (d) 80
Solution:

(d) Let the numbers are x and v.
Thenx+y=20andx-y=4
LKyl y) x(x=y) =20 x 4 =80
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10. Sum of two numbers is 17 and the difference between their squares is 85. Find the differen

between the numbers.
(a) 5 (b) 6 (c) 10 (d)y 11
Solution:

{a) Let the numbers are x and y.
Thenx +y =17 and x* —y* = 85

CREYER XYy 17
11. Difference between two numbers is 11 and difference between their squares is 781. L"‘m.rl:l'ul:lli
the numbers 15:
(a) 71 (b) 770 (e} 792 (d) 8591
Solution:
{a) Let the numbers are x and v.
Then x =y = 11 and x* = y* = 781
: |
.'.:+y=x—_L %=‘H
12, [Ifsum of two numbers is 10 and sum of their squares is 58. Find the product of the numbers.

{a) 21 (b) 24 {e) 31 (d) 62
Solution: i
(a) 2xy=(x +y)P=(x*+y’)= 10 - 58 = 100 - 58 = 42
Ky = ﬂ =21
13. If difference between two numbers is 3 and sum of squares of the numbers is 117. Find the
product of the numbers.
(a) 21 (b) 27 {c) 31 (d) 54
Solution:
(d) Zxy=(x*+y)-(x-yF=117-32=117-9= 108
L Ay = % = 54

14. If difference between two positive numbers is 3 and sum of square of the numbers is
369, then the sum of the numbers is :

(a) 23 (b) 27 (c) 33 (@ 37
Solution :

(b) 2xy= (& + %)~ (x - y) = 369 - 9 =360
(x + ¥F = (2 + ) + 2xy = 369 + 360 = 729
. x+y=4129=27

15. If sum of two numbers is 25 and difference between them is 11. What is the product of the
numbsers.

(a) 275 (b) 252 (¢) 250 (d) 126
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Solution:
(d) We know that, (x +y)* - (x —y)* = 4xy
o258 =112 =dxy
LAy =(25+11)=(25-11)

_36x14
Xy =

3 =126

Small number = 25;“ =7

»~ Multiplication of the numbers = 18 = 7= 126.

16. 1616+ 128+4x4=7
(a) 20 (b) 100 {c) 400 (d) 500
Solution:
{c) Substitutingx = 16and y=4,
The given expression can be writlen as

(%% + 2xy +v7) (2xy=2x16%4=128)
=(x+yF=(16+4)7 =400,
323+ 1T=x17T+2x23x17

17. Find the value of Mx B -1Tx17
40 17 23 20
(@) 5 (b) =3 ) 17 @ 5
Solution:
{d) Substitutingx=23andy=17
The given expression can be written as
1:14-:,-2+1:y={:+y'_|1={x+y}{x+y]={:+y}=ﬂ=ﬂ
xi-y x'-y' (x+yMx-y) (x-y 6 3
, 153 2 153 =153 + 47 x 47 = 47
18. Findthevalueof 133 153 (53 x 47+ 47 47
@ 22 (b) 106 (c) 200 (d) 7191

Solution:
(c) Substituting x = 153 and y = 47
The given expression can be written as
+y ) -xy+yY)
X —xy+y X —xy+y

=153 + 47 =200

::;;-I-:,-



100
19. Find the value of x* + ' + Jxy, ifx + y=1
(a) -1 by 0 (€) 1
Solution :

() (x+p¥=1
AP+ P +Iyx+y)=1
LAy 43y =
, 52x52x52 =43 x 43 x 43
20. Findthe value of 33537735543 + 43 % 43

@ 33 (b) 2236 () 95

Solution:
(d) Substituting x =52 and y = 43
The given expression can be wrilten as

L

-y e exyeyd)

x%+x : 2 !
y+y XR+XY+Y
=52-43=9
21. Find the value of 0.5= 0.5+ ﬂ_]uﬁtqlﬂ.l - 0.2 =05
(a) 0.2 (b) 0.3 c) 0.4
Solution:

(c) Substitutinga=0.5and b=10.1
The given expression can be written as
a’+b’-2ab_(a-b)’ __ .
a-b a-b
=05-0.1 =04
(Note: 2ab=2=0.1 x0.5=0.2=0.5)

03xD3+02x02+03=04

22. Find the value of T
(a) 0.2 (b) 0.3 (c) 0.4
Solution:
2 p 2
a“+b°+2ab (a+h)
(d) a+b ={a+h =a+b
=03+02=05

(Note: 2ab=2 = 0.3 = 0.2=10.3 = 0.4)
23. Find the value of 15'-6' -9 - 5§
{a) O (&) =125 (c) 2305
Solution:
(c) 18 -6 -9 -5 =3 =15 x6=9=2430
Given Expression = 2430 - 125 = 2305

(d) 3

(d) 9

(d) 0.6

(d) 0.5

(d) 2430

(e

15 -6 -9 = 0)

Quick Arithmetic
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) 0.8 =08 =08+ 0.08 = 0.08 » 0.08
24. Find the value of 5505507 + 0.02 = 0,02 % 0.02

{a) 2 (b) 4 c) 12 d) &4
Solution:

0.8 = 0.8 = 0.8 + 0.08 = 0.08 = 0.08
d) 03 %02x02+002x002x0.02

(0.2 x 4) x (0.2 x 4) x (0.2 x 4) + (0.02 x 4) x (0.02 x 4) x {0.02 x 4)
a 0.2x0.2x0.2+ 0,02 =002 =002

_ Axdudx(D2x0.2x0.2)+ 4= dxdx(0.02 x 0.02 x 0.02)
- 0.2 0.2 =02+ 0.02 =002 =002

4 xdxdx(02x02x 02+ 0.02x 0.02 = 0.02)
- 02 = 0.2 x 0.2 + 0.02 x 0.02 x 0.02

= 4xdxd=64
1.49%]149=0.5]=5.]
25. Find the value of 149-51
(a) 0.2 by 2 {c) 20 (d) 200
Solution :
10x(1.49x1.49-0.51=0.51)
(b) Given Expression = 10%(1.49—051) =149+ 051 =2
26, Ia=4965b=2343 andc = 2,622, then a® = § =t = Jabe = 7
{a) -1 by O {c) 9.93 (d) 19.86
Solution :
(b) Herega = b =c =10
soa =0 -t =labe
=g —b§ - - 3abe = 0.
B3.75Y +1
(1.5 -6.5
(a) 3.25 by 4.25 {c) 6.5 {d) 8.5
Solution :

_2'x(3.75) +1 ) (7.5 +(1)}

(7.5 -6.5  (1.5)° -6.5
_(as +1)%[(7.57 = (7.5x1)+(1)*]
(7.5) -6.5

{d) Given Expression

=T75+1=85

I
P45t ast a5t 2
51 +5% +57 +5% +5°
(@) 5 (b) 25 (c) 125 (d) 625

28. Find the value of




102 Quick Arithmetic

Solution :

2
=(5")" =5,

1
@) F+50 5745545717 (82 x(5' 452+ 57 4.5 4 5%
§las?astastygt (5'+5° +57 +5* +5%)

19 +13)° + 09 - 13?
10x10+13x13

29. Find the value of

@ % ® 1 (©) 2 @ 6
Solution:
{c) We know that (a + b)* + (a-b)* =2 x (a® + b?)
The given expression can be written as

={a+b‘:’+ia—bf

a“ +b’

(a) 1 (b) 2 (c) 3 (d) 4

(d) We know, (x "'}"F—{H—]"F 241}'
- The given expression = 4 = ;:-: % = 4

M. (25P-(1.5P =7

(a) 1 {b) 11.25 ey 12.25 (d) 12.75
Solution:

(€) x'=y'=(x-yP +3ny(x-y)
(2S5 - (15 =(1P+3x3.75x1=1+11.25= 1225
Hint: xy =25 = 1.5=13.75.

57%57+57x43 _,
N FxsT-57xa3" "

57 50
{a) FE| (b) T {c) 100 (d) 114
Solution:
ST =57 +57 = 43

(b) 3753737 x43

=5?!{5?+4§E
ST=x(57-4

_5T= 100 _ 50
T §Tx14 T




Algebra 103
12' 415" + 16" - 3= 12x15x16
B 2T ST 16 - 12 %15 15x16-16x12

{a) 43 (b) M c) 9 (d) 4
Solution:

(a) The given expression can be written as
a’+b'+c¢' = 3abe
a’+b’+c’-ab—bc-ac

=g+h+ec=12+15+16=43

34. Find the value of (x* + y* +27), if (x + y + 2)=0.

(a) 0 ) 1 (©) Doz () Iz
Solution:

{d) Weknow that, x* +y? + 2' - 3xyz
=(x+y+z)(x*+y' +2' - ny-yz-xz)
mx(xl+yl P2 —xy-—yz-xz)=0
Axteyte e - dxyz=0

x eyt 2w dxyz
27. Fhﬂlhtmlutuf{x’+f+z’—hﬂ}.if{a+y+z]=9md{xy+yz+u}=lﬁ.
(a) 27 (b) 32 (c) 8l (d) 576
Solution:
(a) (x+y+z)=9
Lixtyrzl=9=g]

soxEEyR 2+ 2 (xy+yz+ xz)=81

sxtryl+ 2 +2 x26=81

A4y +2i=81-52=29

Ky 2t = Ixyz=(x+y + 2) [(x? + ¥ + 22) = (xy + yz + x2)]
=0 x(29-26)=27.

36. Find the value of (x* + )* + ' = 3xyz), if (x + y+z)= 12 and X* + y* + ¥ = 62,
{a) 144 (b) 252 (c) 256 (d) 372
Solution :
() (x+y+zf=F+ P+ +2(xy+yz+xz)= 144
Or2ixy+yr+axz)=144-62 =182

Orixy+y+x)= %m‘ﬂ:#l
¥
Now (2! + p' + 2 = Imz) = (x + y + 2)[(x + p? + 2%) - (xy + 3z + x2)]
= ]2 = (62 - 41) = 12 = 2] = 2512,
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%)_ g) +1
1) 4\’
[’ +(3) -
4
(a) -1 (b) 1 (c) —% (d) %
Solution:
(d) Weknow, A*+ B+ A?B? = (A? + B - AB) (A% + B? + AB)
. Gi , A"+ B' + A'B]
- w:n:xpr:sslun A‘: +Bl—.ﬂ|.B
_(A’+ B? - AB) x (A’ + B* + AB)
A+ B’ - AB
S (AT+R2 5V (AL, 25 16 ., 1281
(A2+B +AB}—[4) +(5] +1=B, 06,128
Hi-t;anb-§u§=l
And 2 b* = (ab) = (1Y = |
15| +{15] +1
(3) +{1s) 1,
12 I—J'. :
{li) +(lj) +]
_ ﬂ 481
(a) -1 by 1 (c) 144 (d) T
Solution:

4
|

o L0 8
DETRNCRTE

We know, A* + B*+ AB? = (A + B?— AB) = (A? + B? + AB)

G _ A'+B'+ A'B?
-~ Given expression = — 7 o7 0

(A’ + B’ - AB)x (A’ + B? + AB)
B A +B’ + AB

F

2
=[A1+Elhm}={%) +(% I_% %_I=E

Hlnt:awh=;x%=1

And a*b?={aby = (1) =1

Quick Aﬂmme‘;c
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I
39, Ifx+ ]E =8, thenx?+ =3 =?

{a) &2 (b) o4 (c) 66 (dy 72
Solution:

(a) x? +l= = [:-r. +lm}E -2

X
=82-2=64-2=62

40. ]fl—% =5 find the value of x+ % =

(a) 25 (by 27 €y 30 (dy 32
Solution:

X
= 54 w7
_1 i,
41. Ifx . 7, then x =ik
(a) 309 (b) 322 (c) 304 (dy 401

Solution:

(©) 1’—$= TP 4+3x7=343+21 =364

=
:.'I-

{a) 125 (b) 120 c) 115 (d)y 110
Solution;

42. Ifx+ % =5, thenx® +

(d) x*+ ﬁ' =5 -3x5=125-15=110
43, (10°' = 1) is not divisible by:
(a) 3 (b) 9 (¢) 1 (dy 27
Solution:
{c) We know that {x® = 1) is not divisible by (x + 1) for odd values of n.
2 (10" = 1) is not divisible by (10 + 13= 11 since 21 is an odd number.
Noie: (107 - 1)1s always divisible by 9 = 3=27
(10% — 1) is always divisible by 9 x 9 =§|
44, 26'% when divided by 25, the remainder is:
(a) O k) 1 (c) 15 (d) M4
Solution: '
(b) We know that (x" - 1) 15 divisible by (x — 1) for all values of n.
= (26" — 1)is fully divisible by (26 - 1) i.e. 25,
~ 26'% when divided by 25 leaves remainder 1.
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45, 17*% s divided by 18, the remainder is:
(@) 1 (b) 2 {c) I6 (d) 17
Solution:
(a) We know, (x"— 1) is divisible by (x + 1) for even values of n.
2 (173 - 1) is divisible by (17 + 1) as 200 is an even number.
. On dividing 17°™ by 18, remainderis 1.
46. If (67%" + 37)is divided by 68, the remainder is.

(a) O (b) 36 (c) 37 (d) 38
Solution:
(b} (x"+ 1)isdivisible by (x + 1) for odd values of n.
= (67% + 1) is divisible by (67 + 1) i.e. 68.
= (677 + 37) when divided by 68 leaves remainder 37 - 1 = 36.
47. 17" is divided by 18, the remainder is:
(a) 0 (b) 1 (c) 16 (dy 17
Solution:
(d) (x"+ 1)is divisible by (x + 1) for all odd values of n.

2 (17 + 1)is divisible by (17 + 1) i.e. 18,
= 17 is 1 less than the multiple of 18.
= 17 when divided by 18 will leave 18 — 1 = 17 as remainder.

48. Find the greatest number by which the expression 7°® — 3% is always exactly divisible.

(a) 4 (b) 10 (c) X (d) 40
Solution:
(d) 72— 335 always divisible by 7° - 3% i.e. 49 -9=40.
Alternative Method:
720 _ 320

=409"— 97 is always divisible by 49 -9 =40,
49. The expression (52" - 2%°) is always divisible by:
{a) 3 (b) 8 € 15 (d) 17
Solution:
(dy §*-2%=(5p (2 =(25"-8")
(25" - 8%} is always divisible by 25 -8 = 17,
50. The expression (25" — 4°") is always divisible by:
(a) 10 (b) 12 () 32 (d) 48
Solution:
(d) 20 428=g4n_ |6
o 2% - 4" s always divisible by 64 — | 6= 48,
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51. A common factor of (177 + 13%) and (17°+ 13%)is

(a) 30 B) 172+13F (e} 17T*+13* (d) 177+13*
Solution:
(a) We know that (x" + y") is divisible by (x + v) for odd values nf n.

= Both (17°+ 13%) and (175 + 13%) are divisible by (17 + 13} i.e. by 30 as 9 and 5 are odd

numbers.
52. Find unit's digit in (26*" - 11%), if *n" is a natural number.
(a) 1 (b) 3 (c) § (d) 6

Solution:
{c) Unit digit in 26*" is always 6 for all values of 2n.

Unit digit in 117" is always | for all values of 3n.
~ Unit's digit in (26°" - 11"")is6 -1 = 5.

53. Find unit's digit in (7°* = 3%), if *n" is a natural number.
(a) 0 (b) 1 (c) 4 (d) 5
Solution:
(a) The expression is divisible by 77 = 3% = 49 — 9 = 40,
Since, the number is divisible by 40, unit’s digit is 0",
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Chapter 11

SQUARE AND |
CUBE - SHORT CUT METHODS

In the exams, we are required to calculate square and cube of many numbers. Conveéntional
Methoed of finding square and cube of a number is very lengthy and is prone to mistakes as the
method involves a lot of calculations. This chapter deals with short-cut methods of finding square
and cube of a number in the easiest way. Square and cube of some numbers are 50 frequently used
that it is better to remember them instead of solving them each time. A list of such numbers is given
in this chapter.

. Number consisting of 1s only:

Steps: |

1. Count 15 in the given number. Let, there are “n” 1s.

2. Write down counting from | to ‘n” in the ascending order. Then, write counting in
descending order till 1. '

Example:
117 =121
1112 = 12321
11117 =1234321
2, Number ending in 5:
Method:

A number ending in 5 can be written as (10a + 3), where 2" is ten's place digit.
(10a + 5)° = 100a® + 100a + 25

= |00a(a+1)+25

=afa+1)|25

Example:
152=1%2|25=225
253=2H]|25-E~25
352=3=4|25=1225
857 =8 x9|25=7225
1952 =19 = 20| 25 = 38025
1005 = 100 = 101 | 25 = 1010025
Mote: Square of these numbers ends at 25 and are preceded by the even numbers.
3. Numbers less than base: '
Base: A=A’ ~B* +B*=(A+B) = (A-B)+B?
[A + B is equal to 107]

108
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Rule: Ifa=10"-b
Thena’=a—-b| b

Example 1: Find square of 9,
Solution:

9=10'-1

S =0-]|12=8|1=8]
Example 2: Find square of 98,
Soelution:

98 = 10" -2

982 =098-2|2°=96| 04 = 9604
Example 3: Find square of 999,

Solution:

999 = 10° - 1

o 9998 =909 — 1 | 12 =998 | 001= 998001
Example 4: Find square of 99987,
Solution:

Q9987 = 10° - 13

. 99987 = 99987 — 13| 137 = 99974 | 00169 = 9997400169
Example 5: Find square of 999973,
Solution:
999973 = 10 - 27
o 9999732 = 999973 — 27 | 277 = 999946 | 000729 = 999946000729
Note: In the above example, squares of the *differences from the respective bases’ are converted
into “n’ digit number where base 1s 107,
Example 6: Find square of 89,
Solution:
B9 =104 -11
S 890 =R9-11|112=78|121=T7921 :
Note: Here squarc of "difference from base’ is a 3-digit number whereas, we .- 7 two digits from
that part.
~. We write down 21 and carry forward | and add it to the next part.
4. Numbers greater than base: _
Base: A= A2-B? +B'= (A +B) « (A-B)+B?
[A - B is equal to 10"]
Rule: [fa=10"+b,
Thena’=a+b|b
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Example 1: Find square of 12.
Solution:
12=10"+2
L1=12+2|22=14|4 = 144
Example 2: Find square of 101.
Solution:
101 =10F+1
S 1013 =101+ 1 13=102]01 = 10201
Example 3: Find square of 1009,
Solution:
1009=10"+9
o 1009 = 1009 +9 |9 = 1018|081 = 1018081
Example 4: Find square of 10018,
Solution:
10018=10"+18
o 100182= 10018+ 18] 18%=10036] 0324 = 100360324

Note: In the above examples, square of the *difference from the base’ is converted into *n" digit
number where base is 10”.

Example 5: Find square of 119.
Solution:
119= 10+ 19
A 119 =119+ 19| 199 =138 361 = 14161

Note: Here square of "difference frem base’ is a 3-digit number whereas, we need two digits from
that part.

~. We write down 61 and carry forward 3 and add it to the next part. |
5. Two digit-number: |

Base: (a + b)? = a’ + 2ab + b?

. (ab)? = 2 | 2ab | b?
Example:

260=22|2x2x6|6°=4|24|36=676 |

322=32|2=x3x2|22=9|12|4=1024 ‘

512=52|2x5x1]12=25]10| 1 =260I I

Note: Starting from right-hand side, we write down one digit from each part and extra digit, ifany
is carried forward and added to the next part.

6. Any number of digits
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Steps:

1.

Sets of digits are made:

First set consists of unit’s digit only, second set of last 2 digits, third set of last 3 digits and
s.milarly one digit 15 added each time, tll all the digits are covered.

Next set consists of all digits except unit’s digit, next set of all digits except last 2 digits and
S0 0.

Value of each pair is calculated in the following manner:

{a) Pairs of two numbers equidistant from both sides in a set:
Find twice the product of such numbers.

(b) Single middle number (if any):
Find square of that number.

{c) Add the results obtained in (a) and (b).

Write the Value of each pair from right-hand side.

One digit (right-hand side) is written down from each part and extra digit, if any is carried
forward and added to its immediate lefi part.

Note: This method can be used for squaring a number with any number of digits.
Example 1:

(a) Find square of 432.

Solution:

Step 1:

Sets are 2, 32, 432, 43, 4

Step 2:

Value of 2is 27 =4

Value of 32is2 = (3 = 2)= |2
Value of 43215 32 +2 (4 % 2)=9 + 16 = 25
Value of 43 is 2 (4 = 3) =24

Value of 4 is 4° = 16

S 4322=16]24|25]12|4= 186624

Note: Carry forward from second, third and fourth parts are 1, 2 and 2 respectively.

{b) Find square of 543.

Solution:
Step 1:

The sets are 3, 43, 543, 54, 5

Step 2:

Value of 3is 3° = 9

Value of 43152 (4 = 3) =24

Value of 543 is 4 + 2 (5= 3)= 16+ 30 =46
Value of 54 152 (5= 4) =40
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Value of 5 is 5% =25
5 5435 =25140|46|24 | 9=294849

Note: Carry forward from second, third and fourth parts are 2, 4 and 4 respectively.
{c) Find square of 1427.

Solution:

Step 1:
Thesetsare 7,27,427, 1427, 142, 14, |

Step 2:
Value of 7is 72 =49
Value of 27152 (2 = 7)= 28
Value of 427 is 2* + 2 (4 = T)=4+ 56 =60
Value of 1427 is 2(1 x 7T)+ 2 (4 x 2) = 14 + 16 = 30
Value of 142is 42 +2(1 = 2)= 16+ 4 =20
Valueof 1415 2(1 =4)=8
Valueof 1is 1°=1
oo 14275 =1)8]20) 30| 60| 28 | 49 = 2036329,

Note: Carry forward from first part onward are 4, 3, 6, 3, 2 and | respectively.

1. Numbers around 50:

Base: (50 £ a) = (25 £ a) x 100 + a*

Rule: Ifx=50%a;
Thenx*=25+a|a?

Note: a* is written as two-digit number.

Example 1: Find square of 53.

Solution:
53=50+3
5 530 =2543|32=28|09=2809

Example 2: Find square of 60.

Solution:

60 =750+ 10
o607 =25+ 10 10 = 35| 100 = 3600

Example 3: Find square of 49.

Solution: .
49=50-1 I
So493=25-1|1%=24|01 =2401 ; i]

Example 4: Find square of 42. |

Solution:
42=50-8§

LA =25-8|8=17)64=1764
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. Numbers around S00:
Base: (500 a)* = (250 +a) = 1000 + a*

Rule: Ifx=500%a
Thenx?=250%a|a’

Note: ‘a’ is written as three-digit number.
Example 1: Find square of 501.

Solution:

501=500+1

. 501%=250+1]13=251]001=251001
Example 2: Find square of 511.
Solution:

511 =500+11

~S5113=250+11|11%=261|121=261121
Example 3: Find square of 498,
Solution:

498 =500-2

4931-350-2122-143|m4=24&m4
Example 4: Find square of 491.
Solution:

491 = M -9

o 4915 =250-9|9 =241 | 081 =241081
9. Base:x'=x!-a’+a'=(x+a)(x-a)+a’
Method:

Add and subtract the same number so as o make one number round ofT and then solve as
shown above.

Examples: )
IP=(31+ =31 =13+ 1¥=32x30+ 1 =960+ 1 =961
IR =(38+2) = (38=2)+ 27 =40 = 36+ 27 = | 440 + 4 = | 444
837 = (83 +3) = (83 =3)+ 37 = 86 x B0 + 37 = 6880 + 9 = B89

1. We can square the numbers ending in 15, 25, 35, 45, etc. with the help of method explained in
the Multiplication chapter.

Note: Four digits are taken from first par,
Numbers ending in 15 (Note: Double of last two digits is 30):

2157 =23 42 % 7 | |57 =4.6] 0225 = 4 6225

515 =5%5x % | 15%=26.5| 0225 =26 5225
Numbers ending in 25 (Note: Double of last two digits is 50):
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2151=1=+% x2125%=5|0625 = 5 0625
4252 = 41+%x4|251= 18 | 0625 = 18 0625

B25% = g2+ %HE | 25% = 68 | 0625 = 68 0625

1025° = 10* + 5 * 10| 25%= 105 | 0625 = 105 0625

7252 = 71 4 %r‘?|25'—515|0625 52 5625

Numbers ending in 35 (Note: Double of last two digits is 70):

135:—]=+I-i—|3"71=1'."|I2"5—13225

2357 =27 +2 % 75| 357 = 5.4 1225 = 5 5225
Numbers ending in 45 (Note: Double of last two digits is 90):

2455 =124 +II—|451—58|2{I25 6 0025 '
Numbers ending in 55, 65, 75 etc. :

455° = 4° +4n%|55’- = 20.4| 3025 = 20 7025
1m5-_lu’+mx |+55’* 113]4225 =113 4225

675° = 6° +ﬁ:u: | 75 = 45| 5625 = 45 5625

Note: This method is useful for finding the squares of large numbers ending in 5. Remember we
take double of the last two digits of the given number.

I'1. Square of three-digit number when middle digit is ‘0°:

Method: |
Square of extreme Double of multiplication Square of extreme ]-
left digit of left & right digits right digit I.

—

Note: Two digits are taken from each part.
Example: :
2099 =22|2x2x9;9%=4]36|8] =4368] |
$032=52|2x5x3|32=25|30|09=253009
MNote the following examples:
4133 =42 |2x4x13|132=16| 104 | 169 = 170569
TP =T722xTx12|122=49| 168 | 144 = 50 | 69 | 44 = 506944
12. Four-digit number when middle two digits are “0°;



Square and Cube-Short Cut Methods 115
Methaod:

Square of extreme Double of multiplication Square of extreme

left digit of left & right digits right digit

Note: Three digits are taken from each part.
Example:
30022=3%|2%3%2|2%=9|012|004=5012004
T005%=72|2x T« 5|52 =49| 070 | 025 = 49070025
Note the following examples:
10133 =10°]2 = 10 = 13| 13%=100| 260] 169 = 1026169
23022=23% 2% 23 x 2| 22 =529]92 | 04 = 5299204
11137 = 112 2% 101 = 13| 132 = 121 | 286] 169 = 1238769
Note: 2 digits are taken from each part.
13. When square of previous or next number is known,

1. (a+1P=a?+2a+1=a+[a+({a+1]]

Examples:
312=307 +(30+31)=900+ 6] =961
912 = Q0% +(90+91)= 8100+ 18] = #28]
2313=230°F + {230+ 231)= 52900+ 461 = 53361
25012 =2500° + (2500 + 2501 )= 6250000+ 5001 = 6255001

2. (a-1F =a*-2a+1=a’-[a+(a-1)]

Examples:
" 497 = 507 (50 + 49) = 2500 - 99 = 2401

179% = 180° ~ (179 + 180) = 32400 - 359 = 32041

3499° = 3500° - (3499 + 3500) = 12250000 - 6999 = 12243001
14. Mixed number which can be writen as a 3 isa (a-+ 1) |}
Example:

[zl)j—napl—ﬁl

] - 4~ "4

2
[5%) =sx611=301
15. Finding cubes:
Base: (a+ b)® =a’ + 3a’b + Jab® + b’
Examples: )
12iec.a=landb=2
=133 12x2|3x1 =27 |B=1]6|12]8=1728
2¥ie.a=2andb=3
w23 %22 %33 x2x3?| 3 =8]36]54]27 = 12167
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Note: One digit is taken from each part.

104* ie.a=landb=4

=173=1"=4|3=1x4%|4%=1]12|48 | 64=1124864

105 ie.a=landb=5

=133 15|31 =55 =1|15|75|125=1157625

205" ie.a=2andb=35

=232 =5|3=x2=5%|5"=8|60]|150| 125=8615125
Mote: Two digits are taken from each part.

1005 i.e.a=1andb=5

=13|3% 12 5|31 %525 =1|015]075] 125 = 1015075125
Note: Three digits are taken from each part.

SQUARES OF FREQUENTLY USED NUMBERS

11:121 12:144 13:169 14: 196
15:225 16:256 17:289 18:324
19:361 21 :44] 22:484 23:529
24:576 25:625 26:676 27:729
29841 31:961 32:1024 41:168]
MNote: Difference between square of two consecutive numbers is equal to sum of the numbers
themselves.

CUBES OF FREQUENTLY USED NUMBERS

2:8 3:27 464 5:125
6:216 7 :343 g8:512 9:729
11: 1331 12:1728 13:2197 21 :9261

Note: Difference between cubes of two consecutive numbers
= (3 * smaller number = bigger number) + 1
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SQUARE ROOT AND CUBE ROOT

Square root: Square root of a number is the number, product of which by itself is equal to the
given number. Square root is also known as under-root or 2™ root. Square root is denoted by .,|||'_ :
Examples:

Since, 3 3=90

o =13

Since, 11 = 11 =121

s Ji31 = 11

Cube root: Cube root of a number is the number, product of which by itself for three times is
equal to the given number. In other words, cube root of a number is the number whose cube 15 equal
to the given number itself. Cube root is denoted by 3 . It is also called 3™ root.

PRIME FACTOR METHOD FOR FINDING SQUARE ROOT
AND CUBE ROOT

Steps —
1.  Write prime factors of the given number.
2. Select the factors which are in pair.

3. Take one number from each pair and multiply them. The product of such numbers followed
by the product (written under ./~ sign) of the numbers which are not in pair.

E‘.lllmp]l:

Find square root of 11025 (By Prime factor Method).
Solution:

Prime factors of 11025 are 3 x 3 x 5= § x 7 x 7.

We want to find square-root i.e. 2™ root,

. Pairs are made with two same factors.

025 ={3=3)=(3=3)=(T=7)

SoJ11025 =3 % 5% T =105
Note: This method can be used to find out any root of a given number.
Example:

Find cube-root of 216.
Solution:

1!&-21112!3*3”3-

As we want to find cube-root i.e. 3™ root.

. Pairs are made with three same factors.
117
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216=(2=2=2)= (3 =3=3) '
s Cube-rootof 216182 x 3 =4, '

SQUARE ROOT OF 3 OR 4-DIGIT SQUARE NUMBER

Base: (a + b)? = a® + 2ab + b?
ab

*a b
a'|2ab | b?

1. Divide the given number in three parts. First part contains | digit (in case of 3-di.Fit
number) or 2 digits (in case of 4-digit number) and second and third parts contain one
digit each.

2. Find maximum value of one-digit number (say ‘a") whose square does not exceed first
part from left-hand side.

Find one-digit number (say ‘b") so that value of (2ab) does not exceed second part.
If the third part is equal to b*, then *ab’ is square-root of the given number.

Note: Remainders, if any, in the first and second parts are carried forward to second andﬂii:ﬂrpnrm
respectively.
Note: Square-root of any three or four-digit number is always a two-digit number.
MNote: By using this method, we can find out the square root of a perfect square number only.
Example 1: Find square root of 676.
Solution: -
676 is divided into 3 parts: 6|7 6.
PartI: 6=a’=sa=2 Remainder =2

27
Partll: 27=2ab=>b= 3553 =6, Remainder =3,

Part I11: 36 = b* = 6*, Remainder =0
sa=2andb=6 i
- Square-root of 676 is 26,
Example 2: Find square root of 9604. !
Solution:
9604 is divided into 3 parts: 96|04
Partl: 96=a’'= a=29, Remainder= 15
Part I1: ljﬂ‘m=b.%-ﬂ.m-ﬁ '
Part III: 64 =b* = 8%, Remainder =0
La=%andb=8
. Square-root of 9604 is 98,
Example 3: Find square root of 841.
Solution:
The number is divided into three parts: 8 | 4| |
Partl: B=a’= a=2 Remainder=4
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44
Partll: 44 =2ab=b= 5.3 =9 Remainder=8§

Part I11: 81 =b? =92, Remainder = 0
sa=2andb=9
. The square-root of 841 is 29,

Note: Maximum value of 'b" is 11. But, we can’t take b= 11, for two reasons — firstly because it is
a two-digit number, secondly, higher the value of *b’ is, the more remainder is required for 3™
part.

SQUARE-ROOT OF 50R 6 DIGIT SQUARE NUMBER
Base: (a+ b+ ¢y = a’ + 2ab + (2ac + b*) + 2be + ¢?

abc

*a b e
a‘llah|b1+lah|1bl:|cz

1. The given number is divided into five parts. First part contains 1 digit (in case of 5-dignt
number) or 2 digits (in case of 6-digit number) and the remaining parts contain one digit
each.

2. The five pans are compared with a* | 2ab | (2ac + b%) | 2bc | ¢? o find the value of a, b
and c. '

3. Square root of the given number is “abe’.

Note: Remainders, if any, in any part is carried forward 1o the next part.
Note: Root of any five or six-digit number is always a three-digit number.
Example: Find the square root of 15129,

Solution:

The nurhber is divided into Sparts 1 |5 129

Now, | =a? = a= |, Remainder = 0

S=2gbh=bhm= l_fﬁ = 2 Remainder = |

Hl=(2sc+b)=20c=1l-4=T=c= 2—1—1 = 3, Remainder = |

12=2bc = 12 = 2 x 2 = 3, Remainder = 0
9 =¢? = 9=3% Remainder =0
Hencea=1,b=2c=3

. Square-root of 15129 is 123.

-

SOLVED EXERCISE

1. By what least number 252 must be multiplied to make it a perfect square number?
(a) 7 (b) 6 (c) S (d) 4
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Solution:
(@) 252=2m2x3x3unT
Since 7 occurs once in the factors of 252,
v 252 must be multiplied by 7 o get a square number.
Note: 252 can be divided by 7 to get a perfect square number.
Trick:

We check unit’s digit for all the options one by one:

7: 252 = T =4 (Possible)

6: 252 = 6 =2 (Not possible)

a: 252 = 5= 10(Single "0’ is not possible at the end)
4: 251 = 4 =8 (Not possible)

Hence out of the given options, only 7 is possible.
». 7 is the answer.

2. Find the least number which when multiplied by 588 gives a perfect square number.
(a) 1 (b) 2 () 3 (d) 7
Solution:
(c) 58B=2=2x3IxTx7
Here except for 3 all other factors are in pairs.
. We have to multiply 588 by 3 to make it a perfect square number.
Note: The number 588 can also be divided by 3 to get a square number.
Trick:

We note that 588 is an even number and is divisible by 4. (Possible)
Sum of digits is 21 i.e. the number is divisible by 3 (but not by 9)
~. The number must be multiplied by 3 to make it a square number.

3. What is the unit's digit in the square root of 234097

@ 1 ®) 3 () 5 @ 7 |
Solation: ‘

(b) The number is divided into 5 parts: 2|3 |4 |09
First part: 2 = a* = a = |, Remainder = 1

13
Second part: 13 =2ab = b= 3.7 =6, Remainder = |

Third part: 14 = (2ac + b¥) = Here b? = 62 = 36 which exceeds 14

As any number cannot have negative value, we need more remainder in the second phn
If we take b = 5 instead of 6, then: ‘

Remainder on dividing 13 by (2= 1 = 5) is 3.
Now a= 1 and b= 5, remainder = 3
Third part: 34 = (2ac +b*) = 2ac =34 -25=9
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0
C=3:] =4 Remander = |

sa=lb=5andc=4

Fourth part: 10 = 2be, but 2bc =2 = 5 x 4 = 40 which exceeds 10.

As the value cannot exceed any part, we have to reduce the value of ¢ by 1.
a=lLb=5andc=3

Third part: Remainder in 3™ part = 34 - (2 x | x 3+ 5%) =3

Fourth part: 30 =2be = 2 = 5 = 3, Remainder = 0

Fifth part: 9=¢? = 9= 3, Remainder =0

Hencea= 1, b=35,¢c=3

~. Square-root of 1512918 153,

= Unit's digit in square root of 23409 is 3.

Trick:

Root of first 3 digits of the given number is /234 = 15, Remainder =9,
The unit’s digit of the square root of 15129 is either 3 or 7.

Since the number has 5 digits, square-root of 15129 will have 3 digits.
# The number is either 133 or 157,

The sum of the digits of 153 and 157 are 9 and 4 respectively.

Sum of the digits of sq.u:rc of 153 must be 9 and sum of digits of square of 157 must exceed
multiple of 3 by 1.

Now sum of the digits of the number 23409 15 9.
~. The square root is 153,
< The unit’s digit is 3.




Chapter 13
POWERS

a" is read as ‘a’ raised to the power of *n’, where *a" is the base and ‘n” is the power. a" is equal
to the multiplication’of *a* with *a’ for "*n” times.
A"=ANARAE A reessseeeene X 8 (0 TIMES)

1FORMULAE

a® xg"=ga"""
a_"l = gm—n
:—,,., = g™~ ™ = 3% = | (for non-zero values of a) '

[aIT!_I'l = ll'- n

)

(ab)™ = g™ x ™

h) i

_—
ﬂﬂ'l

1 _ .-
b |

]
=]

-7 -5 |

Important Rule:

(4n + 1) power of a number always has the same digit at the unit's place which is unit's digit |
of the given number. |

= (x)*** has the same unit's digit as is the unit's digit in x*, !

Remember the following Points:
{(a) A number with 0, 1, 5 and 6 at unit’s place, raised to any power always has 0, 1, 5 and 6
respectively at unit’s place.
(b) Unit's digitin (....3)*, (....7)* and (....9)* is | for all values of n.
{c) Unit's digit in (....2)*, (....4)*" (,...8)%" is 6 for all values of n.
Unit's digit in (....6)" is 6 for all values of n.
~ (4n)™ power of an even number always has 6 at unit’s place.
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21-2 21-4 2'-8 P-16
2-64 2'-128 28256 P-512

POWERS OF 3
3'=3 P=9 ¥=27 3=§I

POWERS OF §

5'=5 §=15 5'=125 5= 625

29-32
2101024

¥=243

5*=3125

SOLVED EXERCISE

L 3¥x32=7

(a) 3" (b) 9" (c) 3
Solution:
{l‘j 31] Hj!_]l]“lnjlj
2, Bxs=2
(a) BF (b) "8'* (e) 2'%
Solution:

(d) 2= ==(2P=2x20=2""4=7ll
3 P x272=1
(a) 3" (b) 243° (c) 9°
Solution:
(a) P x272=(3P x (3P =3 x3¢=38"0m 3l
4 BxP=17
(a) 5 ®) 6 (o) 5"
Solution:
(b) *x¥=(2x3pP =6
5. Find the difference between 52* and (2°) .
(a) 0 (b) 8 (c) 64
Solution:
(d) 27 =237 2 2% = 256

(22) =27 =2 = 64

=

22’ ~(2?) = 256-64 =192

{d.] Q2

{Iﬂ' 1"

(d) 243

{d} BT

(d) 192

3*=T29

123
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3 -3
6. {E) =7
4
@ 3 ® 5. © @ %
Solution:
3 3
3 2 8
EE
7. (0.04)" =7
{a) 0.08 (b) 25 {c) 125 (d) 625
Solution :
-5 X 1 '.E‘ 3
[E'} fﬂ.ﬂd} ’ =[I].{H1.I' = ={m] =25§ =175
4% » o*
8. e~ _
(a) ‘% (b 1 (c) 6 (d) 18
Selution:
4.’;94 !-}1!331-21!3l
@ 527" @DYxp)F =3
=(2* = (-6 =2x9=1§
9, ROy 4008 =9
(a) BO36 (b) 40 {e) 2 (d) 1
Solution:
(c) 028 go08
- [:3]1}.1: » {23}“'
- {zihﬁll} ” {21 H ﬁ.ﬂ}
= 084 5 JON6 o OB+ 016 2 2 = D
50 x 1289
10. 5565 . 25600
® 3 ® 3 © 4 @ 5
Solution:
5018 Iﬁun 5“’ {ng) 50, 07 g
®) 56T 25670 Toss 4

GECECE
1l. 7 - - ;

Quick hrlﬂ'rmalia‘
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|
(a) 0 (B) l (c) X (o) -
Solutlon :
(b} Given expression = plo-kilash)  b-cibic)  fe-alicta)
| =:u=-4!-‘ ux”:"'r :fa_u: =_1_a‘—h’+b-‘-:3+c3-¢’ .
12, 1010 =7
(a) 10 (b) 10 (c) 10 (dy 9= 10%

E:nluthn:
(d) 10% - 107 =10 % 10* = 10% = 107 = (10 - 1) =9 = 10*
13. How many prime factors are in 2% = 3% = 5%7

{a) 10 (b) 18 (c) 22 (d) 235
Solution:
(c) 22=2x2x2. ... (% times)

-, 2% has 8 prime factors,
Similarly 3° and 5% have 5 and 9 prime factors respectively.
. Total prime factors =8+ 5+ 9 =122,
14. How many prime factors are in 5'% = 7% = 10°?
(a) 18 (b), 21 (c) 23 (d) 28
Solution:
(b) 5WxTix10° = 59 x T9x (2% 5 = 519 x 75 x (2} x 5%)
- Prime factors = 10+ 5+ (3 + 3)=121.
15. Find Unit’s digit in 25'1%
(a) O (b) 1 (c) 3 (d) 6
Solution:
i2) We know that a number with 5 at unit’s place raised to any power always ends in 5.
2 Unit's digit in 25'1%% j5 5.
16. Find Unit's digit in 424,
{a) 2 (b) 4 {c) 6 (d) 8
Solution:
() 148 or 48 is fully divisible by 4.
We know that 4n™ power of an even number always have 6 at unit's place.
- Unit"s digit in 42'* is 6.
17. Find Unit's digit in 343,
{a) 1 (b) 4 c) O (d) 8
Solution:
(b) On dividing 325 or 25 by 4, remainder is 1.

- 34°5 have the same unit's digit as is the unit’s digit in 4' i.e. 4.
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18. Find Unit's digit in 7',
{a) 1 (b) 3 c) 7 (d) -
Solution: 1
(d) Ondividing 1238 or 38 by 4, remainder is 2.
. Unit's digit in 7' will be same as in 7° i.e. 49.
~ Unit's digitin 7'**#is 9, -
19. Find Unit's digit in 31'%7 + 257 4 50°% _ 45%7 |
(a) O (b) 1 () 3 (d) 6
Solution:
(2) Numbersendingin0, 1,3, 6 raised to any power always have same digilinthtm'ﬂ‘s place.
Unit’s digit in the given expressionis | +5+0-6=10,
18. Find Unit's digit in 35'9 = 19 = 2125,

(a) 0 () 1 (€} 3 (d) 9
Solution:
{¢) Numbers ending in 5 and | raised to any power always have 5 and | respectively df the
unit's place.

Remainder on dividing 29 by 4 is 1.
» 19%* will have same unit’s digit as in 19' i.e. 9.
- Unit's digit in the given expressionis 5 = 9= | =5,
21. Find the digit in unit's place in 16> + 179 - 1319,
(a) O (b) 4 (e) 6 (d) 8
Solution:
(k) Any power of a number ending in 6 will always have 6 at unit’s place.
On dividing 29 and 10 by 4, remainders are | and 2 respectively.
= Unit's digit in 17% is same as in 7' i.e. 7.
And unit’s digit in 13'% is same as in 3% i.e. 9.
~ Unit's digit in the given expressionis 6+ 7 -9 =4,
22. Find the digit in unit's place in 15%+ 112 - 927, .
(a) 2 (b) 3 (e} 7 (dy 9
Solution:

(c) Any power of a number ending in 5 always have 5 at unit’s place and any power pf a
number ending in | always have | at unit’s place. [

On dividing 27 by 4, remainder is 3.
- Unit's digit in 9°7 is same as in 9 i.e. 9,

= Unit's digit in the given expressionis 5+ | =9=-13,
But a digit can’t have negative value.
< Umat's digit in the given expression is [0 -3 = 7.
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23, If2*- '+ 2% 1 =320, thenx ="
(a) 4 b) §

Solution:

{dy 22" +2*1=320
S2%-1 4 -1k = 320
22w (] +2%)=320
S 2 x (1 +4)=320
=20 % §5=320

z=-1=="%—° =64

o 28126
LXx=1=6
nx=6+1=7

(c) 6

(d) 7

127



Chapter 14
ROOTS |

11
Root is inverse of Power. Ifx" =y, Then, x= gfy = ¥":" is called the surd of n order.

SQUARE ROOTS OF IMPORTANT NUMBERS

J2 = 1.4142

J3 =1.7321
J5 =22361

Squaring both sides, x* =2 - x
LN +x=2=0

On solving, wegetx=1,-2.

Squaring both sides, x* = 2 + x
Lxt-x-2=0

On solving, we get x =1 - 1.

Squaring both sides, x* = 6 + x
AXemx=6=0
On solving, wegetx =3, - 2.
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Squaring both sides, x¥* = 12 - x
2+x=-12=10
On solving, we getx = 3, - 4.

Y12 +JI2+ 312+ :IE =4

Proof : Letx =

Squaring both sides, x* = 12 + x
Sxl=x=12=0

On solving, we get x =4, -3,

FORMULAE
L R =x 2 VExyy =Ry
5. (V) =xryra iy s (- ) =xey-2 Ry
5. {ﬂ+\ry}|{\rvﬁ}=“_y 6. E};=:};x{1=ﬂ
x_xxﬂ_ﬂ=l Ji- 1—3’
T- 3;_3; -‘:f';" X J- K. "JI'_*'-.JI'_ J—+-J_ = e H

1+ X+
% v"_ -.,;"_ ﬂ-\,lr_ X+ ._{i

10, T—j:"" z T—f_ y  Jx- 1’ [“E'v"_} _x+y-2fxy
X+ X+ X—y X=y

O =k T‘# e
’ X — X - X + X -y

12. (Va+B) (Ve =Jd) + (Va - vb) (Ve + Vi) = 2 (Vac - Jbd)

SOLVED EXERCISE
1. ,.II'IS + ldd = T
(a) 13 b) 17 {c) 20 {d) 60
Solution:

(a) 25+ 144 = /169 =13
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2. J22+9=7

(a) J31 (b) 60 {c) § (d) 25
Solution:

© J2+0=2+3=J15=5
3. ,||Iﬂ+:,325+j=l =17

(a) 4 (b} 16 (c) 46 (d) 156
Solution:
@ Jio+ 25+ 121 = l0+ J25+11 =0+ 6=4
9
4. [! ¥ E) = 7
7 5 25 3
(a) 3 (b) 3 ) J& d 3
Solution:

9\_ [35_5
(b) '*TE];\’%*E
5. If J256 x |16 + x = 16, find the value of x.

(a) 4 (b) B (e) 12 (d) 16
Solution:

(d) Given, 1;'25&: :E]:ﬁ +x =16

Squaring both sides, we get:
256 % f16 + x =256
s fleex =1
= 16 + x = 1 (Squaring both the sides)
sLx=16
6. If /3035 =45, then 2025 + V20.25 + f0.2025 = 7
(a) 1.35 (b) 13.5 () 49.95 (d) 135
Solution:
(c) V2025 + J20.25 + 0.2025

=45 + 4.5+ 045 =4995
7. Square root of 0.09 is:
(a) 0.03 {b) 0.081 {c) 0.3 (d) 081

Quick Arithmetic
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Solution:

(c) 0.09=03
8. The square root of (272° — 128%) is
(a) 200 (b) 240 (c) 144

Solution:

(b) /2727 —128° = (272 + 128) = (272 - 128)
= J400 x 1434 =20 = 12 =240

9. Cube root of 64000 is:

(a) 40 (b) 80 (c) 200
Solution:
(a) Y64000 = Y47 x 10° = 4 x 10 = 40
1w Jo9=7
(a) 0.89 (b) 0.3 {c) 0.03
Solution:
(d) = 0.949 (approx.)
1. 27+ J75=1
(a) 8 (b) 843 (c) 16
Solution:
(b) V27 + 75

= 3x3x3+ [3x5x5
=3134+5=13+5=48.3
12. J125- 445 - J20=7
(a) 0 (b .5 (€) 245
Solution:
(a) 125 - J45 - J20
= Sixix5- AxIxns- [222x3
= 5J5-3./5-25
= J5i5-3-2)
= S5x0=0

13, JB0 + 45 - 125 =7
(a) O (b) 1 () 245

1

(d) 400

(d) 800

(d) 0.949

(d) 163

(d) 2415

(d) 55
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Solution:
(c) /B0 + 45 - Ji25
= Jaxdu5s 3edns- [5u5%5
= 445+ 3555
=J5(4+3-5=2/5
14. 60+ J15 - 135 =7

{a) O (b) 1 (c) /3
Solution:

(a) 60 + 15 - J135

= J2x2x3x54 3x5- 3x3x3x$

= 215 + J15 - 3415

152+1-3=
15, 464 +36a=2
(a) 28 (b} m (c) 48
Solution:
(a) V64 + 364
= \‘lr; +3x8
=44+ 24=28
1 _q
16. B
(a) 0.577 (b) 1.732 (e) D.575
Solution:
1 3 1.732
(a) E:%:-ﬁ-—:ﬂ_iﬂ
2 _q
17. E
(a) O (b) 1 {c) 1.414
Solution

© J5=vVi=1414

18. If +/6 = 2.450, mmE =7

(a) 1.225 (b) 2.25 (c) 245
Solution:
® J‘ J‘ -6 =2450_1_225
4

(d) Je0

(d) 34128

(d) 1.734

(d) 2

(d) 5




Roots
31:-.& n
19. If Jg =2.450, then Ihl:\'ﬂll.l:ul'mil !
(a) 1.225 (b) 0.817 (c) 0.408
Solution:
3x42_3 2
AT
(N2 _ 62450 _
T 5 -T-—l.zzﬁ-
V27443
el N
{a) 1 (k) 2 c) 3
Solution :
) V27 +43 3J‘+«ﬁ=nJ'_1
N R S
n, YEB.o
(@ J6 (b} % () -“'?
Solution:

ﬁfﬁfsfjfﬁfﬁ

@ 3 2.3 25

J125 - 75
. -7

@ |3 ®) 3 © 3
Solution:

J125 - 75 _ 545 -543 _5(¥5-453)
®) Ji5-V27 35-38 3(B-B

JI12-+/80 _,
J63-J45

@ 43 ® 3 © 1

JIIZ-80 4J7-45 4 N1 -5 )

) Je3-Ja5 3JT-3485 3
1.
u F-J

(a) 1 (b) 15 (€) VB+47

133

(d) 0.4%0

@ 3

(d)

N

2

(d)

LAl WD

Ead| Lin

(d)

@ V-7
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Solution:

(c) ﬁl_,;ﬁ‘ﬁ*ﬁ

(a) 1 (b) 11 (€©) J6++5
Solution:

I = -
(d) m'ﬁ V5

|
% Fai=?
(a) 0 by 1 e} J2-1
Solution:

1 _\2-1
(c) R+l 2-1 =V2-1

L __+9

7. o

(a) 2 (b} 12 (€)
Solution:

© FB=T

B
(a) 3 (b) 13 (c)
Solation:

J'J'-ﬁf

JB+ 5
A s

® gs—gs Jﬁ; J5
». ﬁrﬁ=?
(a) 4 k) 5-43

© 2(¥5-5) @ 5+43
Solution:

2 2(+5 - 3)
® Frp=—s =B

BT _
Sl v

7 + 5
B

@ J6-5

@ S2+1

C
n|f:r
&
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Roots
(a) 1 (b) 15 () 15+256 (d)15-256
Solution:
@ B2 (BT 52720V g, 5055
J6 = /5
M Toads ™!
(a) 1 (b) ﬁ (€) 11+2J30 (d) 11-230
Solution:
%
“}IJ’[ESJ "’*5”“ - 230
S++3
2. F—F=?
(a) 2 () 4 e) 4-J15 (d) 44415
Solution:
(d) :E-—_\r {I+I} 5+3;1dﬁ=4+\"ﬁ
VT =5
33. Jn?s'f’
(a) 2 (b) 4 (€) 6-35 (d) 6+435
Solution:
N1 -5 _
© ‘.I'+ 5 [ - 5}_?+521J3_5=ﬁ_ﬁ§
2-43 _
M T E]
@ 1 ®) 3 © 7445 (@ 1-43
Solution
J—ﬁ_ﬁ—ﬁ_[ﬁ—ﬁ} 4+3-4./3
@ SRl a3 =T =14
2+ 46
2+ =7
(a) 2 (b) /3 (e) 2 (d) 3
Solution:

252+ 2x3 _2(V2+)
"“:'IETI N B S
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36. Find the value of
1 1 1 | |
T-W8 JB-A1 JT-d6 J6-45 J5-2

(a) O b) 1 (c) § (d) 6
Solution:
1 1 + 1 + 1
© 3" R F-4 - ﬁ J6-35 ﬁ-l
| l | 1
“B-B B-4 -ﬁ'r-f*r Ja

(VB+V8) - (VB+7) + (V7 +46) - (V6+5) + (V5.4 V4)
=B 4B = VB =T+ T + V6~ 6 - 5 + 5 + VA

=0+ J4=34+2=5
36. Find the value of
| 1
2
2+I+32+1+32_2
(@) O b 2 (e) 2 (@ 2+42
Solution :
(€) 242+ 1 + 1 24434+ N2-2+2+12
V242 222 7 (V2+2)x(v2-2)

=Z+ﬁ+:€-1+ﬂ—ﬁ-1

12 + 3_?
38, ﬂi— =
(a) 2 (b) 3 (€} Js (d) 3
1
l:+ fV2+V3) 2B+ 5 345
1+1'rj 2- Ji-?
SN I TN
(l} 1 (b) 7 (c) 14 (d) 28
Solution:
(c) Substituting 2 with x and /3 with y, the given expression can be written as
2 Sl I[xz-r ]}
X4y X-y _(+y)r +(x -y _ y
X=¥ X+¥ 12_1,: xl—:'r!'
2(4
-~ Given expression = _+3=14
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1442 1=42 _,
O BB B-B
(a) J5-J6 by 5+ V6
() 2(V5 +6) (@) 3(v5 + V6)
Solution:
{a) Substitutinga=1,b=2,¢=75and d =3, the given expression can be written as
-J-+JE va - Jb
Je+Jd Je-+a
_[-.I’_+~.I"E][J' ] {-.l"- JE][JE+J:T]
(Ve + Vd) (Ve - d)
{1: ;I"FJ] I[J" f} Ao
S+ (SB-4E)
o« (5859 -
{a) 31 (b) 34 {c) 62 (d) 68
Solution:
B+ i) (H-BY)
© [Js—ﬁ] +[35'+3’3]
[3+2Ji“] [a er
| 753 T5-3

(0 ) + (8- 5
=2x%(l6+15)=62
Hint: (a+b)*+(a=b) =2(a’ +b)

_ |
42, Ifx=7-43, then X + _ =7
(a) 343 (b) 8.3 (c) 14+83 (d) 14
Solution:
{d} x :;—J'-'-"*“v'r‘ (Hint: 7= 35 and 443 = J38)

X +; =[T -4-ﬁ]+[1‘ +4«.|"§]=14

3. If x =6 35, then f+$ 9

(a) 1 (k) 36 (e) 142 (d) 144
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Solution:

() Here, y ==z =6+V35  (Hint:6= J35)
x+%={ﬁ--u"3_5}+l:ﬁ+q"3_5]=12

2
1" _ 2, 1
x+1) = X +F+1

We know,

2
- IV s _y92_a -
SX +F—(x+! 2=12 2=144 -2 =142

1
44, If y=2-./3, find the value of I3+F-?

(a) 4 ib) lﬁl {c) 52 (d) 64
" Solution :

| l
() —= =2+43
x 2—33 "
r+l=(2—ﬁ}+{1+ﬁ]=? -1 -
LR A £

X ATy

[:“‘%]J =y +1L3+ 3[.::4-_—::]

y | 3
4+ —=4" -3xd=064-12=52
x

45. Find the value of (3+24J2)7 +(3-242)7

(a) 72 {h) 162 (c) 189 (d) 198
Solution :

1 1

(+22) (3-242)

@ G+ +3-242)2 =

={3'1‘E}3 "'[3"'1‘5}3 _ 2x3 +6x3x8 _54+144
(3+23) x(3-22) [(3+22)x(3-242)] W’

=198

1
46, If :=3+Iﬁ, find the value of x! +F=?

(a) 17 (b) 32 (c) 34 () 1154
Solution : ’
(@ ¥ =(3+242) =9+8+12V2 =17+1242
L 1-nsz
2 17T+
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[xl +-:~E}I =x* +$4 2

4 = 17412V 417-1242) -2
X

=342 -2=1156-2= 1154
Note : 177 = 289 and (1242)" =288

. J5 33 27,
33+~.—.|' T:_J— '_JE*'J_

(@) 0 5 Jo € Jis CIENE
Solution :

N Wi a2
(a) :.."'.’-+J JS+J 35+:.".3

| B(\3-4E) 3(45-43) 2A(¥E-)

3=2 5-2 -3
= Ex (3 -¥2) - VB (5 -V2) + V2 x (5 -V3)
=15 =10 -5 +J6+410 =6 =0

48, J._,j§+,,|'3+3~,.l'4+3+4¢§ =7

(@) O (k) 1 €) 2 (d) 4
Solution :

(c) Given Expression - _.,E+1,||3+E\,|'4+3+l~.|"§

-1‘| 3+1’3+E.J{2+-ﬁ}2= - 3+J3_+m

=m =1’ 3 +.,||{4+\E}1

4=2
9. Ifx=7-443, mmﬁ+?——
(a) 1 (b) 2 (c) 4 (d) 16
Solution: '

1 .
(©) I‘T_IT;’E””“@ (Hint: 7= 35 and 4 /3 = J38)
u+%={?—4ﬁ]+[?+4-ﬁ}=14
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[-.E-i-;ll.-] +:+l+2—|4+zzlﬁ
[ﬁ+:ll|l—] =4
0. Yix ¥ =
(a) 2 (b) 1332 (e) 2='¥32 (@) 7
Solution:
(c) Y4x4t5-= 231@
: 3 23 n
=23 x 24 =234 5 211
4
=2x22 22 Y2293
51. ﬁkﬁ=?
(a) i3 (b 313 (c) 5 (d) §392
Solution:

(d) LCM of 3 and 2, the root indices is &
- We reduce the given number to the 6™ order,

Now, 7 = 477 = 439
ﬁ“d,r:@bﬁ
S AT J2= 449« 48 = 4308 = 4392

52. Which is bigger: 33, 33

(a) 3 (b) i3
{¢) Both are equal {d) Can’tsay
Solution:

(a) LCM of 2 and 3, the root indices is 6.
. We reduce the given number to the 6* order.

Now, 33 = §/3° = ¢/27
¥a = 4% = 416
Since, §27 > Y16
~ s
53 160 -8J3=7
(a) 2.3 b) 243 (e) 247 (d) 2427

Quick Arithmetic




Roots
Solution:

1
| 3T 1
1639 _16_9% _ {9:!_ BLE _ o b _
(c) s—ﬁ‘i“;‘h ‘2"[_ 2% =203

54. V2222 =7

(@) 2 (b) 4 (€) 9% (d) 56
Solution:

) 2y2y2/2= 2x2% = 2!

i ) ¥ ii )
J)J:uzi-JZ\G;:JIHI“: 2% = 216

141



Chapter 15

RATIO AND PROPORTION - |

In this chapter, we will discuss the basic rules of *Ratio and Proportion” and their applications.

. , X

Ratio between two numbers “x” and *v' is written as x : y. [t can also be written as ; The ﬁrsl
term in a ratio 15 called antecedent and the second term is called consequent. '
MNote: Ratio between two quantities is always expressed in the same units. '

MNote: Multiplication or division of each term of a ratio by the same non-zero number does not l:ﬂ'*::l
the ratio. But the same is not true for Addition or Subtraction.

Example:
3:5issameas 6 : 10 or 30 : 50,

Proportion: The equality of two ratios is called Proportion. a, b, ¢ and d are in proportion, if
~arb=c:d. ltcan also be writtenasa:b::c:d

In any proportion, the first and fourth proportional are called the extreme terms while I:Tu:
second and the third proportional are called mean terms.

In a proportion, Product of Extremes = Product of Means
ieeaxd=h=c
Inverse Ratio: If ratio between two numbersisa:b.

Then the inverse ratio is % : % orhb:a.

Direct Proportion: When one quantity is increased (or decreased), the other quantity also
increases (or decreases) in the same ratio.
Examples: '

Number of pens and total cost of pens.

Cost pér pen and total cost of certain number of pens.

Indirect or Inverse proportion : When one quantity is increased, the other quantity
decreases in the same ratio and vice-versa.

Examples :
Number of workers and days taken to do a work.
Price of a pen and number of pens that can be purchased for a certain amount.
Speed and time taken to cover a distance.
Mean Proportional: 1f *x" is Mean or Second Proportion of *a” and *b’.

Thena:x=x:b

s x"=ab

.. %= yfab

Third Proportional: If ‘x" is Third Proportion of "a" and *b’.
Thena:b=b:x

142
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Fourth Proportional: If*x" is Fourth Proportion of *a’, *b" and *¢’.
Thena:b=c:x

+..1 I=_
a

1. fa:b=m:nandb:c=p:q
ce=m_P
Then, @ :c = "= x q
Mote: This rule can be extended for any number of ratios.
If “x" times of a number is equal to *y" times of second number
1 1

Then ratio between two numbers = — ! — =y X
X

3. What must be added to each of the four numbers a, b, ¢ and 4 so that the resultant numbers are

in propartion 7
Solution :
Let the number to be added is x.
Then (@ + x) : (b+x) = (¢ + x) : (d + x)

fa+x)y=x(d+x)=(b+x)=(c+x)

ad +(a+dx+ = be + (b + o + 37

[(@ + d) — (b + c)x = be - ad

x= be—od

(a+d)=(b+c)
4. What must be subtracted from each of the four numbers a, b, ¢ and 4 so that the resultant numbers

are in proportion. 7
Solution :
Let the number to be added is x.
Then (a-x):(b-x)=(c—-x):(d-x)

(@ ~x) = (d=x)=(h=x)=(c=x)

ad -(a+dix+ ¥ =bc—(b+chkx+x?

ad = be = [(a + d) = (b + c)lx

_ ad - be
(a+d)=(b+c)

b

SOLVED EXERCISE

l. A man's expenditure on food is %nf his expenditure on ciothes, find ratio between his
expenditure on the two items.
{a) 2:5 (b) 3:5 {c) 2:3 (d)y5:3
Solution:
{b) Let his expenditure on clothes is Rs. 5.
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Then expenditure on food is Bs. 3.
~. Ratio of expenditure on food and clothes =3 : 5.
2. Mean proportional of 32 and 2 is:

(a) 1 (b) 8 ©) 16 (d) 64
Solution:
ib) Let mean proportional to 32 and 2 is x.
Then32:x=x:2

.1'.=,.|||3-I#2 =8

3. Third proportional to 16 and 4 is:

{a) 1 (b) 4 {c) 12 (d) &4
Solution:
{a) Letthird proportional to 16and 4 is x.
Then 16:4=4:x
4 = 4 |
SR= =] '
6
4. Fourth proportional to 6, 9 and 20 is:
{a) 3 b) I3 {c) 30 (d) 45
Solution:
{c) Let fourth proportional to 6, 9 and 20 is x.
Then6:9=20:x
9 x 20
< g = = 30
T
5. What must be added to each of the numbers 7, 10, 19 and 25 so that the resultant numbers are
in proportion 7
(a) 2 (B) 3 {c) 4 (d) 5
Solution :

(¢) Let the number iz x.
10x19-7x25 15 i

T 25)-(10+19) 3 |
6. What must be deducted from each of the number 7, 10, 12 and 18 so that the result.il.nt
numbers are in proportion 7 '
{a) 1 (&) 2 {c) 3 (d) 4
Solution :
() Let the number is x.

Tx18-10x12 6

-

IR -(10+12) 3

7. 400 chocolates were distributed among the students of a class. If each student got as many
chocolates as the number of students in the class. Find the number of students in the class.

{a) 10 (b} 20 (c) 40 (d) 50
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Solution:
(k) Let Number of students = Chocolate each student got = x
Then x* = 4(d)

X = V400 = 20

8. 2700 chocolates were distributed among the students of a class. If each student got 3 times as
many chocolates as the number of students in the class, Find the number of students in the

class.
(a) 30 (b) 45 (c) 60 (d) %0
Solution:
(a) Letstudents =x
Then each student get = 3x chocolates
& 3x? = 2700
*x = /900 = 30
9. Find the ratio between 2*° and 2.
(a) 2:1 by 3:1 ic) 4:1 @ 5:1

Solution :
()22 :2%m P x2S =22: 1 =4:]
10. If21 pens cost Rs. 35, find the cost of 30 pens.

(a) Rs. 18 (b) Rs.26 (c) Rs. 44 {d) Rs.50
Solution: '
(d) Letcostof 30 pens is Rs. x.
Then 21 : 35 = 30 : x (Direct Proportion)

. = 35=30 _ Rs. 50
’ .
11. A 6 metre long pole casts 15 metre long shadow. Find the length of second pole if its shado
is 25metre. :
{a) 10 metre (b) 12.5 metre (c) 25 metre (d) 62.5 metre
Solution:

{a) Let the length of second pole = x metre.
Then 6 : 15 = x : 25 (Direct Proportion)

=8 ::5 = 10 metre
12. If 5 times a number is equal 1o 3 times another number. Find ratio between two numbers.
(a) 2:3 (b) 4:5 e} 3:5 (dy 5:3

Solution:

{e) Ratio between two numbers = %:%-3:5

13, Ifa:b=2:3b:c=4:5andc:d=6:7,thena:d="7
(a) 2:7 (h) 16:35 c) 12:21 {d) Mone of these
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Solution: '
1

=]

=

lad | Bl
|

6
-
(b) -

| &
b

5
soard=16:35
M. Ifa:b=2:3andb:c=4:5thena:b:c="7
(a) B:12:15 (b) 2:3:5 (c) 2:4:5 (d) B:12:20
Solution:
(a) Insuch questions, commaon ratios are made equal to their LCM.
Here *b" is commonina:bandb:c.
The values of *b* are 3 and 4 in the given ratios.
LCMof3and 415 12. |
We multiply (a : b) by 4 and (b : ) by 3 to get value of ‘b’ equal to 12 in both the ratios.
ah=2:3m4x(2:3)=8:12 |
b:c=4:5=3=(4:5)=12:15 i
Sazb:c=8:12:15
15. Ifa:b=3:4andb:c=8:9thena:b:c=7
fa) 3:8:9 ih) 6:8:9 {c) 3:6:9 (d) 3:4:9
Solution:
(b) Here'b"iscommonina:bandb:ec.
The values of *b" are 4 and 8 in the given ratios.
LCMofd4and 8 is 8.
We multiply (a : b) by 2 to get value of *b" equal to 8 and (b : ¢) remains same.
a:h=3:4=2=(3:4)=6:8
b:c=H8:9 l
sa:b:c=6:8:9
16. Ifa:b=3:4andb:c=6:7,thena:b:c="?
(@) 9:12:14 (b) 6:8:21 ) 3:6:7 (d) 3:4:7
Solution:

(a) LCMofd4andé6is 2.
Wcmulliply{a:b}bﬂmd[b:c]b}rzmg:tvalmnf‘h‘:qualtn!Zinbnmﬂwrali\rs‘
a:h=3:4=3x(3:4)=9:12
b:c=6:7=2=(6:T)=12:14 .
sarbie=9:12:14

17. Ifa:c=2:3andb:c=8:9,thena:b:c="7
fa) 2:8:9 () 2:8:3 (c) 4:8:9 (cdh 6:8:9

Solution :
@a:e=2:3=3=x(2:3)=6:9
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b:e=8:0
ca:bh:ce=6:8:9

18. A'sshare is twice of B's. 3 times B's share is equal 1o 4 times C's share. Find A : B : C.

(a) 1:2:4 (b 1:3:4

(¢) 6:3:4 (d) 8:4:3
Solution:

(d) A=2B=A:B=2:1]
IB=4C=B:C=4:3
LCMofland 4 is4.
A:B=2:1=4=x(2:1)=8:4
B:C=4:3
SA:B:C=8:4:3

A

B 2
L —--—---—. A:B: -'?
19 IFB c 3 then C

(a) 2:2:3 ib) 2:3:4

€} 2:3:3 (dy 4:6:9
Solution:
(d) A:B=2:3=2%(2:3)=4:6
B:C=2:3=3x(2:3)=6:9
A ABiIC=4:6:9 S
A B
20. IFE=?'I-TI'Imﬁ:H:C=? 3o s ol
(a) 2:3:4 (b) 3:4:5 fc) 4:3:20 0 “4d) 6:4:3
Solution:
(a) L:t-h'=E=E=:
2 3 4

ThenA=2x,B=3x,C=4dx
LAB:C=2x:3x:4x=2:3:4
21.

1.1.1 .,
27374

3:4:5 (b) 2:3:4 {c) 4:3:2 id) 6:4:3
Solution:

(d} LCM of denominators of the fractions i.e. LCMof2, 3and 41512

. We multiply each ratio by 12.
The ratio becomes 3 % 121§ 12: 4% 12=6:4:3
1 2 3
23373
(a) 1:2:3 ib) 2:3:4 (e) 4:3:2 id) 6:8:9
Solation:

(d) LCM of denominators of the fractions ie. LCMof 2, 3and 4 is 12

147
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. We multiply each ratio by 12. '

memﬂubemmcﬁéxlz:%—xli:%xllzEi!E:'!i"

). If2A=3B=4C,thenA:B:Cw?
(a) 3:4:5 (b) 2:3:4 (c) 4:3:2 (d) 6:4:3
Solution:
(d) Given2A=3B=4C
LCMof2,3,4is 12,
<. We make each part equal to the LCM i.e. 12,

[~

Then2ZA=12= A= 3

24. Rs. 700 is divided between A and B in the ratio of 3 : 4. Find A’s share.
(a) Rs.300 (b) Rs.350 (¢} Rs.400  (d) Rs.450
Solution:
(a) Sumofratios=3+4=7

3
s A's share = $J= TO0 = Rs. 3040

1 1
25, IfRs. 700 is dividedberwmhardﬂinlhcmtinufii? Find A's share. |
(a) Rs.300  (b) Rs.325  (c) Rs.350  (d) Rs.400 |
Solution:
1 1
{d) Raﬁabthvunhandﬂisiiz=4:3 !
4
s A's share = 7 = T00 = Rs. 400
26. Rs. 561 is to be divided among A, B, C in the ratio of 2 : 4 : 5. How much will C get more than
B?
{a) Rs. 51 (b) Rs.52 (c) Rs. 53 (d) Rs. 255
Solution:

(a) Sumofratios=2+4+5=11,
. C's share exceeds B's by 5 — 4 = | part for every 11 parts.
l
. C"s share exceeds B's by ﬁﬂ 561 = Rs. 51

27. A certain sum of money is divided between A and B in the ratio of 3 : 7. If B gets Rs. 800
more than A, find the total sum.

(a) Rs.240  (b) Rs.320  (¢) Rs.560  (d) Rs. 2000
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Solution:
{d}) Sum ofratios=3+7=10.
B's share exceeds A's by 7 - 3 = 4 parts for every 10 parts.

. Total sum = Rs. 800 = %=Rs.2:}l]{l
28. Rs. 430is divided among A, B and C in such a way that if A gets Rs. 2, B gets Rs. 3 and if B gets
Rs. 5, C gets Rs. 6. Find the share of B,
(a) Rs 150 (b) Rs 300 (c) Rs. 225 (d) Rs. 400
Solution;
(a) A:B=2:3andB:C=5:6
LCMof3and 5is 15.
A:B=2:3=5=(2:3)=10:15
B:C=5:6=3=(5:6)=15:18
SACB:C=10:15:18
Sumofratios= 10+ 15+ |8=43

15
~ B's share = —= = Rs. 430 = Rs, 150

43
29, A sumofRs. 1200 is divided among A, B and €] so that & receives half of what B and C receive
together. What is A's share? q
{a) Rs. 600 (b) Rs. 400 ic) Rs. 500 {d) Rs. 480
Solution:

b) LetBandC‘lugeIher receive Rs. 2.

1
Then A's share = Rs., 2 = 3 =Re. 1

A:B+C)=1:2
Sum of ratips =] +2=3

1
.~ A's share = 5! 1200 = Rs. 400

3o, Fs.Tﬂﬂﬂisdiridﬁdmh.EmﬂEinmhnwayu'mmrm:ivﬁ%c-rwha:EmlCmm'v
together. What is the share of A7
{a) Rs.4000 (b} Rs. 3000 (e} Rs.2100 {d) Rs.1400

Solution:
(c) Let B and C together receive Rs.7.

3
Then A's share = Rs, 7 = ?-Rs_l
SAB+C)=3:7

3
A‘!shln:=‘ 10" TOO0 = Rs, 2100

3. Ridﬂﬁﬂhinhedividedammgﬁ,EandCinsunhaw:ythntAgm%ufwhlthdC
together get. Find A's share.
(a) Rs.%12  (b) Rs. 1015  (c) Rs. 1025  (d) Rs. 1035
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Solution: |
(a) A:(B+C)=1:4
Sum of the ratiosis | +4=35

1
~ A's share = EH#[IISI]=R:.EI2

31, A certain sum is divided among A, B and C in such a way that A gets 3 times as much as B,

B receives 2 times as much as C. If A receives Rs. 1500 more than C, what is sum
divided? '

(a) Rs. 1500 (b) Rs. 2500 (c) Rs. 2700 (d) Rs. 3000
Solution:
(c) A=3Band B=2C
SA:B=3:landB:C=2:1
SAB:C=6:2:1
Sum of ratios =6+ 2+ | =9,
Difference between the shares of Aand C=6-1=35,
If difference between shares of A and C is Rs. 5, total sum = Rs. 9.
If difference between shares of A and C iz Rs. 1500, then total sum

= Rs. 1500 = g = Rs. 2700
33. Davide Rs. 1570 between A and B so that Rs.25 being deducted from A's share and Rs. 45
from B's share, their share becomes 2 : 3, Find the amount received by A.
(a) Rs. 625 (b) Rs. 628 (c)iRs. 942 (d) Rs. 945
Solution:
{a) Total amount to be deducted = Rs, 25 + Rs. 45 = Rs. 70

Remaining amount = Rs. 1570 - Rs. 70 = Rs. 1500 is to be distributed between i‘i.ﬂnd B
in the ratio of 2 : 3.

2
s. A's share in Rs, 1500 = —S‘H Rs. 1500 = Rs. 600

». A's share in Rs. 1570 = Rs. 600 + Rs. 25 = Rs. 625

3. A sum of Rs. 2550 was divided among A, B and C in such a way that if Rs. 10, Rs. 20 and Rs.
20 respectively deducted from their shares, the balances are in the ratio of 5: 7 ; 13, Find the

share received by A. .
(a) Rs.450 (k) Rs.510 () Rs.580 (&) Rs.670 i
Solution : :

(b) Divide Rs. 2550 - (10 + 20 + 20) = Rs. 2500 among A4, B and C in the ratio of § : 7 : 13.

= Rs. 2500 % —- = Rs. 500 |
25

L : = Rs. 2500 =
A's share in Rs, 2500 5+7+13

A"s total share = Rs. 500 + Rs. 10=Rs. 510 I

35. The cost of 3 horses is same as the cost of 5 cows. If total cost of 4 horses and 6 is Rs.
1900, find the cost of one horse.

{a) Rs.50 (&) Rs. 150 (¢} Rs. 200 (d) Rs. 250
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{d) Ratio of cost of horse and cow = =5:3

1.2
'3
Let cost of horse and cow is Sx and 3x respectively.
Then 4 = 5x +6 = 3x=Rs. 1900

1900
» X=——mRs 50
i 3H
-, Cost of one horse = 5 = Rs. 50 = Rs, 250

2
36. When a ball bounces, it rises to 3 of the height from which it falls. If the ball is dropped from

a height of 27 metre, how high will it rise in the third bounce?

{a) 8 metre (b) 9 metre (c) 15metre  (d) I8 metre
Solution: " '
(a) Height at third bounce = 27 = L% = § metre

37. A container has 500 litres of milk. From the container , 100 litres of milk is taken out and is
replaced by water. This process is repeated twice. How much milk is left in the container

mow 7 mE A e
(@) 200 litres  (b) 228 litres (¢} 256 litres |',|5“ﬂ' 312 litres
Solution : -
' (c) When 100 litres of milk is taken out, T.I‘i_‘l:I tﬁrﬂiﬂiﬁg milk in the container
-sm_lm 4 Lo o= PTG

“s00 s of the original quantity.) 4

i
4 .
. Milk afler 3 replacements =5'ﬂﬂ¥[g] = 256 litres

a 35 a+bh

35- lf;‘i-ﬂlhﬂ:l‘la‘ﬂ
3 ' 7 2 7
(@ 3 b) 3 (€ 3 (d) 3
Solution:
a+b 5+2 7
® 3-b 52 3
39. Ifa:b=4:3 then(5a+2b):(5a-2b)="
(a) B:7 (b) 13:7 (c) 7:3 (d) 5:2

Solution:

Sa+2b _ 5x4+2x3 _ 2046 _ 26 _13
(®) 5a—2b 5x4-2%3 20-6 14 7

4
40. Ir%-i, then, (3a + 2b) : (3a— 2b) = ?
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(a) 4:3 (b) 3:2 ic) 3:1 (dy 1:1

Solution:
Jat2b_3x4+42x3 1246 _18_.
(€) 33"2b 3x=4-2%3 12-6 6

at+th+c
E———— ]
c

a b ¢
— o B " E
41. [1'2 35 !

(a) 2 (b) 3 (e} 3 (d) 10
Solution:

ME'E’E"k
(@) Let37375

Thena =2k, b =3k and ¢ = 5k
_atbte 2k+3k+sk_10k

[ 5k Sk
a 2 b 4
42, lf;*;nﬂ:-?.ﬂm{n+b}:{b+¢]=?_
{a) 3:4 (b) 4:5 ic) 5:9 (dy 20:27
Solution:

(d) a:b=2:3andb:c=4:35,
sab:e=8:12:15
a+b 8+12 20
“hve 12e1s 2
43, Ifa:b=c:d=e:f=1:2,then(ra+sc+1te):(rb+sd+tf)=7
(a) 1:2 (b) 1:4 {c) 1:8 (dy 2:3
Solution:

) a ¢ e 1
(a) Given, "= 3=F=3

so(ra+sc+te): (rh+sd+tf)
mr+s+t)x] @ (r+s+)x2=]:2

+
ma + nc o

4. Ifa:b=cidithen 0 ="
(a) m:n (b) a:b {c) b:a (d) n: m
Solution:

a_ ¢
_—
(b) Lﬂb d

Then a= bk, and ¢ = dk

ma +nc  mbk + ndk a
\ = skms—==a:b
" mb + nd mb + nd b
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45. Ifratio of boys and girls in a class is 7 : 5, which of the following cannot be the total number

of students in the class?
{a) 36 (b) 50 (cy i (d) 120
Solution:

{(b) Sum of the ratios =7+ 5= 12.
50 is the only number which 15 not divisible by 12 {i.e. sum of the ratios) and students

cannot be in fractions.

3
46. A man spends 3 of his income and still saves Rs. 600. His income is:

(a) Rs.240  -(b) Rs. 360 (¢) Rs. 1000 (d) Rs. 1500
Solution:

(d) Hissavings = |-= = = of income.
5

But actual savings = Rs. 600

5 .
2~ Income = Rs. 600 = E = Rs. 1500

1 3
47. A man spends ; of his income on food and g on clothing. 1f he still saves Rs. 100, what is

his total income?
(a) Rs.20 (b) Rs. 80 (c) Rs. 400 {d) Rs. 500

Solution:
(d) Total expenditore =+ > = 4
3 5 35
4 |
His savings = |- 373 of his income

But actual savings = Rs. 100
5
~. His income = Rs, 100 = T" Rs. 300

2

1
48. A man won a lottery of Rs. 2000000, He gave jﬂfthtﬂmmmtlﬂhislﬁflﬂld Enfth:

2
balance to his son. He donated Em“th: balance amount. How much money was donated 7

(a) Rs. 100000 (5) Rs. 150000 (c) Rs 200000 (d) Rs. 250000
Solution :

() Amount donated = H-!-.Iﬂﬂﬂﬂﬂﬂx[l —%]x[]-%)x%

-Mlﬂ]ﬂﬂ]x%n%u%:ﬁilm
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2 4

49, A man spends 3 of his income on food and E of the remaining income on clothing. 1fhe still

saves Rs, 600, what is his total income?
{a) Rs. 480  {b) Rs. 500 {¢) Rs. 1920
Solution:
id) Expenditure on food =
2 3

gl_:-_—
Balance i

| ek

3 12

. 4.3 12
Expenditure on clothes = P X T

o3 123
Savings = 3735 =33
25
= Income =TKR1M]{|=RS. 5000
Alternative Method :

Expenditure on food =

i | b

HI .I-—EIE
atance 5 5

4
Expenditure on clothing is 3 of the balance amount,

wh | da

Savings =1- !
Savings :

Income = Rs--ﬁﬂl]n%:ug = Rs. 5000

1 2
S0. A raangives = ofhis money 1o his wife, % of the remaining to his son and = of the rema:'nin;

3

Quick Arithmatic

(d) Rs. 5000

5

to his daughter. If he still have a balance of Rs. 3000, how much money does he had

originally?
{a) Rs. 100 (b} Rs. 2250  (c) Rs. 6000
Solution:
(d) Table showing distribution of amount
Share Balance
| 2
Wife 5 3
5 ! 2
an 4 4
2 3
Daughter s 5
5 4 3
Income = Rs. 3000 “E*‘E"; = Hs. 10000

{d) Rs. 10000

Inverse

ad | Wb s | B bd | s
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51. A vessel contains 100 litres of pure milk. 10 litres of milk is taken from the vessel and is
replaced by 10 litres of water. Now, 20 litres of the mixture is taken from the vessel and is
replaced by water. What is the quantity of milk lefi in the vessel?

(a) 67 litres (b) 70 litres (c) 72litres (dy 75 lires
Solution:

(e} Quantity of milk left in the vessel
. 100-10 100-20

1) 100

9 8 :
=0)x —x—=72]|
“lﬂxll} itres

52. A and B joined a partnership business by investing Rs. 30000 and Rs. 50000 respectively.
If théy earn a profit of Rs. 4000, find A's share in the profit.

(a) Rs. 1500  (b) Rs. 2000  (c) Rs. 2500  (d) Rs. 1000
Solution:
(a) Since period for which the two amounts is invested is same.
- Ratio in which profit is to distributed between A and B is
30000 : 50000=3 ;5
. A's share in profit = 3 4000 = Rs. 1500
53. A and B joined a parinership business. In which A invested Rs. 10000 for & months and B
invested Rs, 5000 for 8 months, 17 they eam a profit of Rs, 3000, find B's share in the profit.
(a) Rs. 1800  (b) Rs. 1500  (c) Rs. 1200  (d) Rs. 1000
Solution: .
{c) Since periods for which the amounts were invested are not same.
. Ratio in which profit is to distributed between A and B is
10000 < 6 : 5000 = §=3:2

. B's share = 3 x 3000 = 1200

54. A, Band C rented a pasture. A puts in 15 cows for 4 months, B puts in 14 cows for 5 months
and C puts in 20 cows for 2 months. If they pay Rs. 170 towards rent of the pasture, find the
amount A will pay as his share of rent.

(a) Rs. 40 (b} Rs. 50 (¢} Rs. 60 (d) Rs. 70
Solution:
(¢) Ratio of shares of A, B and C in the rent of pasture is
15=x4:14x5:20=x2=6:7:4
. A's share in the rent = Rs. 170 * 1% = Rs. 60

55. Ratio between two numbers 1s 3 © 4 and sum of their squares is 625. The numbers are:
(a) 6,8 (b) 9,12 ) 12,16 (d) 15,20
Solution: _
(d) Let the numbers are 3x and 4x.

= 100



- —

Then (3x)F + (4xF =625 |
o O+ 167 =625 '

625
ax= (B = 5 =3
x= 5 =V

S Thenumbersare 3 = 5and 4 = 5i.e. 15 and 20,
56. Ratio between two numbers is 5 : 3 and difference between their squares is 144, Find the
numbers.
{a) 5,3 (h) 10,6 ic) 159 (a) 20,12

Solution 3
{¢) Let the numbers are 5x and 3x.

Then difference between their squares = (5x) - (3x)F
. 25x" - Ox" = 16" = 144

P E—=0

x=+49=13
The numbers are 5 = 3 and 3 = 3 i.e. 15 and 9 respectively.




Chapter 16

RATIO AND PROPORTION - li

In this chapter, we will discuss some advance rules of Ratio and Proportion and how their
application makes solution of a problem very easy.

FORMULAE AND RULES

1. If sum of two numbers is *x" and their difference is ‘y".
Then the numbers are in the ratio of (x + v} : (x - ¥).

Proof:
Let the numbers are “a" and *b".
Thena+b=x,anda-b=y

_ Kty
Now(a+b)+(a-b)=x+y=a= .
X -y
And(a+b)-(a-b)=x-y= b=-—=
+ -
sa‘h= I;‘ :":‘2—:Ir =(x+y):(x=y)
Mote: The two numbers ‘a’ and *b' are
- -
% and - 2‘? respectively,

2. If two numbers are in the ratio x : y.

On adding a constant number *a” to both the numbers, the new ratio becomes (x + 1) : (y
+1), Or

On subtracting ‘a’ from both the numbers, the ratio becomes (x - 1) : (v = 1)
Then the original numbers are *ax® and *ay’ respectively.

3, If two numbers are in the ratio x: v.

Omn adding a constant number *a” to the first number, the new ratio becomes (x + 1) : (v),
Or

On subtracting *a’ from the first number, the ratio becomes (x - 1) : (y)
Then the original numbers are *ax” and *ay’ respectively,

4. Two numbers are in the ratio a : b where a > b, On adding k, a constant number to second number,
new ratio becomes 1 : 1.

Then the original numbers are ax and ay respectively.

Where I“L-In{'k'ﬂ—b}#!

Proof :
Let the original numbers are ax and bx

157
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Quick Arithmetic
Th = _‘I
T bx+k |
= ax=bx+k = (a-bx=Kk
k
X =
a-b

5. If two numbers are in the ratio a @ b,

On adding *k”, a constant number to one of the numbers, new ratio becomes m : n, i.c. both
the ratics changes instead of one ratio only.

Method:
1.

Multiply the ratios (old, new or both) so that the old and new ratios become same for the i
number, 1o which *k" is not added to or subtracted from. '
2. Find increase or decrease in the revised new ratio in companson to revised old ratio.
3. Number added to get the desired change in the ratio is:
Difference in I'l:\’l!-l:d-DH and nvl:.w ratios x Total quaniity (initial)
Sum of the revised old ratio

&, Two numbers are in the ratio a : b,

If*k*, a constant number is added to both the numbers, new ratio of the numbers becomes
m =z n.

Then the original numbers are *ax” and *bx’,

Wh {m - n}k
W =
ere o —bm
B Difference between new ratios * Mumber added to both numbers
Difference between cross multiplication of the two ratios ,
Proof:

Let the original numbers are “ax’ and “bx".
ax+k m !

bx+k n

anx + nk = bmx + mk

{an —bm)x = (m - n)k

_(m-n)k

"o an - bm

Note: The incomes of two persons are in the ratio of a : b and their expenditure are in the ratio ol
m : n. If both saves Rs. 5, then their incomes are ax and bx

Then

S{n=m)
where x =~

Mote: If the number is deducted, then k" 1akes negative value.

Constant number added to both the numbers is |

an - bm
m-—n

k=

) |
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7. Two numbers are in the ratio a : b.
1f *k*, a constant number is added to the first number and deducted from the second, new
ratio becomes m : n.

Then the onginal numbers are *ax” and *bx",
(m+n)k
=an

Where x=

- Sum of new ratios * Number added to / substracted from both numbers
Difference between cross multiplication of the two ratios

Proof:
Let the l:mgmﬂl numbers are ‘ax’ and *bx".
ax+k m
Then %k n

anx + nk = bmx — mk

{(an=bmx = —(m +n)k
~ ~(m+n)k
~ an-bm
_(m+n)k
 bm-an

8. Two numbers are in the ratio a : b.
If *p* and *q°, two constant numbers are added to first aumber and second number
respectively, mew ratio becomes m : n.
Then, the original numbers are ‘ax” and *bx",
mg — np-
an — bm
. Difference between cross multiplication of new ratio and numbers added
Difference between cross multiplicaton of the two ratios

Where x =

Proof:
Let the original numbers are “ax’ and *bx".

Then hx+q=F

anx + np = bmx + mgq
{an —bm) x = mgq - np

_mg-mp
X= an — bm
SOLVED EXERCISE
1. Sum of two numbers is 48 and difference between the numbers is 8. Find ratio between the
numbers.,

(a) 7:5 (b) 6:1 c) 5:1 (d)7:1



Quick Arithmetic
Solution:

(a) Ratio between the numbers = (48 + B) : (48 -8)=56:40=T7:5
|
2. Ifthe sum of two numbers is 30 and their difference is 12. Find ratio between the numbers.

(a) 2:5 (b) 5:2 ic) 3:7 (dy 7:3

Solution:

{(d) Ratio between the numbers = (30 + 12): (30 - 12)=42: 18=7:3

3. Ratio between sum and difference of two numbers is 5 ; 1. Find ratio between the numbers.
(a) 5:1 (b) 1:5 e}y 2:3 (d) 3:2
Solution:

(d) Ratio between the numbers is (5+ 1) :(5-1)=6:4=3:2

4. The sum of two numbers is twice the difference between them, I the smaller number is 20,
find the bigger number. _
(a) & (b) 40 (c) 60 (d) 80
Solution:

|
(c) Ratio between sum and difference of the numbersis 2 : 1.
.~ Ratio between the numbers ={2+ 1):(2-1)1e.3: 1.
- Bigger number = 3 = 20 = 6(.

5. A spends 90% of his salary and B spends 85% of his salary. But savings of both are equal.
Find the income of B, if sum of their incomes is Rs. 5000.

{a) Rs. 2000 (b) Rs. 2500 ic) Rs. 3000 (d) Rs. 3500
Solution:

{a) Savings of A = (100 - 90)% = 10%; of his salary.
Savings of B = (100 - 85)% = 15% of his salary.
But both saves equal amount.

= 10% of A's salary = 15% of B's salary
- A'ssalary ; B's salary = 15:10=3:2

2
.. B's salary = 3 = 5000 = Rs. 2000,

6. A man has some hens and some cows, 17 the number of heads is 50 and number of feet is I-ﬂ_.

The number of cows is: |
(a) 21 (b) 25 ic) 27 (d) 29 . |
Solution:

(a) Let the man has hens only.
Then total heads = 50 = | = 50,

And legs = 50 = 2 = 100 which is short by 42 from the actual legs i.e. 142. l

Replacement of one cow with one hen means same number of heads and two more legs.

42
~. Hens replaced with cows = — =21

1
s Cows =21
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pato and P 2s 350 made up of 110 coins, which are of either Re. | or Rs. 5 denomination.
, ASP “{1;! - insare T R 57
wo¥ ™ e ss (c) 60 (d) 175
b
(a)
yon: coinrare of Re.1 denomination.
SoWt
&Y " 4l waiue of 110 coins = 110 = 1 = Rs, 110 which is short from Rs. 350 by Rs. 350
= Rs. 240.
“ng | one-rupee coin with five-rupee coin means Rs. 4 exira.
. 240 .
=rupee coins = Y = {i} coins

Rs. 80 made up of 100 coins, which are either of Re.l or 50 paise denomination.
. ¥ coins are of 50 paise?

(b) 75 (c) 60 (d) 40

1 all the coins are of 30 paise denomination.

1
jen total value of 100 coins = 100 = S Rs. 50 i.e. Rs. 30 less than Rs. 80.

eplacement of one fifty paise coin with one-rupee coin means 50 paise extra.

Omne-rupee coins = % = 30 = 2 = 60 coins
/4 50 paise coins = 100 - 60 = 40
£0 is divided into two parts in such a way that 6 times of first part when added 1o 4 times of
second part gives 104. Find the first part.
(a) 8 (b) 10 (e} 11 (d) 12
Solution:

(d) Ifwe take 4 times of all the numbers, we get 80 which is short than 104 by 104 - 80 = 24,

We can increase the total by 2 (i.e. 6 —4) by shifting one number from second part to first
part.

24
Fimmn-? - |2

10. The population of a village is 10000, In one year, male population increase by 6% and female
population by 4%. If population at the end of the year is 10520, find size of male population
in the village {originally).

(a) 4000 (b) 5000 {c) 6000 (d) 7500
Solution:
{¢) Let the population consists of females only.
Then increase in the population is 4% of 10000 = 400
~» Increased population = 10000 + 400 = 10400
But actual increased population = 10520
Difference = 10520 - 10400 = |20
120 is 2% (i.e. 6% — 4% of the male population.
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l:ll.l'l.ch-
A
. Male population = @ < 100 = 6000 hmetic

11. A group of 15 persons spends Rs. 4500 in 6 months, find tatal pudit
persons in 4 months, if expenditure per person is same in bod the Emur! oy grouy
(a) Rs. 2000 (b) Rs.3000 (c) Rs. 4000 (d) Rs. 5w <4
Solution:

(d) Let expenditure of 25 persons is x, then
15:25 Persons
Expenditure 4500 : x
6: 4 Months
More persons, more expenditure i.e. direct proportion
Less months, less expenditure i.e. direct proportion

4

25 4
S X =4500 = E"E=R5. 000

12. Twonumbers are in the ratio 5 ; 6. [f 7 is added 1o each number, new ratio becomes 6
original numbers are:
(a) 30,42 (b) 35,36 {c) 35,42 (d) 42,49
Solution:
{c) Here on adding 7 to both the numbers, both ratios are increased by one.
" The numbers are 5 < Tand 6 = 7 i.e. 35 and 42.

13. Two numbers are in the ratio 8 ¢ 11. If we subtract 6 from each number, then new rati
becomes 7 : 10. The numbers are:

(a) 4%, 66 (b) 42,60 (c) 40,55 (d) 56,77
Solution:
(a) On subtracting 6 from both the numbers, the new ratio is decreased by same ratione. | in
each case.

S, The numbers are 8 <= 6and 11 = 6 = 48 and 66.

14. Ina mixture of 63 litres, the milk and water are in the ratio 7 : 2. If 7 litres of water is added
to the mixture, find the ratio in the resulting mixture.

'[JJ]I {b}"! {cy 7:3 {d}T.S
Solution :
(c) Sum of ratios =9
63
- Value of one ratio = o 7

s Newratio=7:(2+1)=7:3
15. The ratio of milk and water in a mixture of 84 litres 15 3 : 4. What will be the new ratio i 3
litres each of milk and water is added to the mixture ?

(a) 7:9 (b) 4:35 (e} 13:17 (d) 9:16
Solution :
() xw il
3+ 4
i -
. .'{
.
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, 3 1
Quantity added -E nr;n-l'.r

| |
. o mf| A= i b= [=]13:17
- Mew ratio [ 4]( 4]

16. The ratio of numbers of boys and girls of a school with 504 students is 13 : 11. What will be
the new ratio if 12 more girls are admitted 7

(a) 1:1 (b} 13 :12 (c) 91 : 8l (d) 7:6
Solution :
() x=—t__3M _,,
3+11 24

- Girls admitted =12 or 2 of x
Tl

- New ratio =I3:[11+;~]=9|:EI

17. Ratio of milk and water in a mixture is 4 : 1. If5 litre of milk is added in the mixiure, new
ratio becomes 5 : 1. The quantity of milk in the mixture originally was:

(a) 10 litres (b) 15 litres {c) 20 litres (d) 25 litres
Solution:
(e} On adding 5 litres of milk, its ratio in the mixture is increased by 1.
& Onginal quantity of milk in the mixture was 4 = 5 = 20 litres.

18. Stwudents in Class [, IT and [l of a school are in the ratio 3 : 5 : 8. Had 15 more students
admitted to each class, the ratio would have become 6: 8 : 11. How many total students were

there in the beginning?
(a) 32 (b) 48 (c) BO (d) 125
Solution:

{c) Increase in ratio for 3 classes is6-3=8-5=11-8=13.
15 more students are admitted to each class.
Simli= =5
L A+5+E=lbm 6= 5 =80
Hence total students in the beginning were 80,

19. Ratio between the annual income of A and B is 9 : § and between their expenditure is 8 : 7. 1f
they save Rs, 500 cach. Find A's annual income.

(a) Rs. 3500 (b) Rs.4000 (c) Rs. 4500 (d) Rs. 5000
Solution:

(c)

Expenditure

A
Income g
8
1

—|= = @

Ihifference
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Hence both are spending 1 ratio less than their incomes” ratio and hence saving Rs. 500 each.
s A's annual come = 9 x Bs. 500 = Rs. 4500 .
20. Incomes of A and B are in the ratio 3 : 2 and their expenditure are in the ratio 5 : 3. If they
save Rs. 400 each, find A's income.
ia) Rs. 1200 {b) Rs. 1600 ic) Rs. 2400 (d) Rs. 3000
Solution:

(c)

Wk m

A
Income ratio = 3:2=f
Expenditure ratio 5

Difference = | : l

Hence, both are spending | ratio less than their incomes’ ratio and hence saving Rs. 400 each.
s A'sincome = 6 * Rs, 400 = Rs. 2400

21. A mixture of 70 litres contains milk and water in the ratio 3 ; 4. How many litres of milk must
be added to the mixiure so as (o make the ratio 5 : 47 |

{a) 10 litres (b)Y 15 litres (c) 20 litres (d) 25 litres

Solution:
(¢) Rato of water 15 same i.e. 4 in both the cases.
Milk : Water
Mew ratio 3 : 4
Od ratio = 3 : 4
Difference = 2 0

Sum of old ratios =3 +4 =7

2
» Milk added = ".F x 70 = 20 litres

22. 70 litres of a mixture contains milk and water in the ratio 7 : 3. Find the quantity of the water
which must be added to the mixture to make the resultant mixture in the ratio of 7: 57

{a) 14 litres (b) 20 litres {c) 22 litres (d) 25 lires

Solution:
(a) Milk : Water
Mew ratio= 7
Old ratio = 7

Pt | Rk L

Difference= )

Sumofoldratios =T+ 3= 10
b

. Water to be added = I-‘{-' « 70 = 14 litres

23. The ratio of males and females in a group is 3 : 2. How many females must join the group 5o
that the ratio becomes 1 : 1, if there were 195 members originally?

(a) 19 (b) 39 {c) 190 (d) 200



Ratic and Proportion - II 165

Solution:
(b} Male Female
MNewratio = 1: 1 = 3 3
Old ratio = 3 2
Difference = 0 I
- Females joined = % = |95=19
Trick:

3=-2
Females must join = 342 x 195 =39

Himt: This formula can be used only when new ratiois 1 : |.

24. The ratio of boys and girls in a class of 80 students is 5 : 3. How many more girls should join
the class 10 make the ratio | : 17

(a) 10 (b) 15 (e} 20 dy 25
Solution:
ic) Boys : Girls
Newratio=1:1= 3 : 5
Old ratio = 5 ; 3
Difference = 0 : 2

Sumofold ratios =5+3=§
2
. Girls should join = E = 80 =20
Trick:

i ioin = B0 = 20
Girls should join 543 .

Himt: This formula can be used only when new ratio is 1 : 1.

258. 132 litres of a mixture contains milk and water in the ratio 8 : 3. How much water must be
added to the mixture so as to make the ratio of milk and water 2 : 17

{a) 11 litres (b) 12 litres {c) 13 litres (d) 15 litres
Solution: '
(b} LCM of ratios of milk i.e. LCM of 8§ and 2 is 8.
- We make ratio of milk equal to 8 in the two ratios.

Milk : Water
Mewratio =2:1= B : 4
Old ratio = _8 ; 3
Difference = 0 : 1

% 132 = 12 litres

. Water to be added = sl

-

26. A mixture of 36 litres contains milk and water in the ratio 5 : 4. On adding some water in the
mixture the ratio becomes 2 : 3, find the quantity of water added to the mixture.

(a) 14 litres (b} 16 litres (c) 20 litres (d) 24 litres
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Solution:
{a) LCM of ratios of milk i.e. LCM of § and 2 is 10,
. We make ratio of milk equal 1o 10 in the two ratios.

Milk : Water
Newratio=2:3= 10 : 15
Old ratip e 5 : 4 m 110 . )
Difference = ] : 7
7 .
- Water added = I w 36 = 14 litres

0+8
27. A mixture of 40 litres contains milk and water in the ratio 5 ; 3, How many litres of milk must
be added to the mixture so thai the ratio becomes 2 : 1 in the resultant mixture?

ja) 2 litres ib) 4 litres {c) 5 litres {d) 10 litres

Solution:
(e} LCM of ratios of water 1.e. LCM of 3 and | 15 3. |
Milk : Water
Newratio=21:1= f : 3
Oldratio=5:3 = 5 : 3 f
Ditference = 1 : 0

1
< Milk added = 323 40 = 5 litres

- F
28. A mixture of 50 litres contains milk and water in the ratio 3 : 2. On adding some water ii\ the
mixture the ratio becomes 2 : 3, find the gquantity of water added to the mixture. |

(a) 10litres  (b) 15lires  (c) 20liwes  (d) 25 litres i

Solution:
{d) LCM of ratios of Milk i.e. LCM of 3 and 2 is 6.
Milk Water
Newratio=2:3= 6 : 9
Old ratip= 3 ;2= i : 4 |
Difference = 0 : s '

s Water added = L ¥ 50 = 25 litres
6+ 4

29. In a mixture of 48 litres, milk and water are in the ratio 5 : 3. Find the quantity of wnler o be
added to make the ratio 3 : 5.
(a) 12 litres (b) 24 litres (c) 32 litres (d) 40 litres
Solution:
{¢) LCM of ratios of milk i.e. LCUM of 5 and 3 i5 15.
Milk : Water

Mewratin=3: 5= 15 : 25
Old ratio= 5:3= 15 : 9
Difference = 0 : 16

'
L
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16
- W d =
ater to be adde 510

30. The ratio of males and females in a party is 3 : 2. When 20 more females joined, the ratio was
reversed. How many males were there at the party”
(a) 16 (b) 24 {e) 32 (d)y 40
Solution:
{b) Old ratio of males and females is 3 : 2.
» New ratio of males and females is 2 : 3.
LCM of ratios of male i.e. LCM of 3 and 2 is 6.

< 48 = 32 litres

Male : Female
Newratin=2:3= [ : 9
Oldratio = 3:2= 6 - : 4
Difference = 0 : 5

». Female ratio is increased by 3 when 20 more females have joined the group and ratio
of males (onginally) was 6,

(i
~. Males in the beginning = 3 =21 =24

31. The ratio between two numbers is 3 : 3. 1f 3 is added 1o both the numbers, the ratio becomes
14 : 9. Find the smaller number.

{a) 15 {hy 18 {¢) 25 (dy 28
Solution:

L (4-9)x3  se3 5k
(@) 5x9-3x14 45-42 3
S Smaller number=3x=31=5=15

32. The ratio between two numbers is 2 : 3, 1f 3 15 added to both the numbers, the ratio becomes
5 : 7. Find the smaller number.

{a) 10 {b) 12 {c) 18 _l{d]n 21
Solution:

I:S-'J"IHJ -2=3 -é
= = :__.:..ﬁ
by *735 735 1415 -
s Smaller number =2 = 6= 12

33. The ratio between two natural numbers is 3 @ 5. Find the smallest number which must be added
to these numbers so that the resultant numbers are in the ratio of 9 : 14,

(a) 2 (b) 3 (c) 5 (d)7
Solution :
(b) 914k 5 "

T 3x14-5x9 3
The smallest value of k is 3 for which x is a natural number.
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34. The ratio between two numbers is 5 : . 1 8 is subtracted from both the numbers, the ratio
becomes | : 2. The onginal numbers are:

{a) 15,24 (by 20, 32 (c) 25,40 (dy 30, 48
Solution:

_(=2)%(=8) _ (-1)(-8)
=2 -8=1 10-8

. The numbers are 4 = 5 and 4 = 8 i¢. 20 and 32,
35, A mixture of 55 litres contains milk and water in the ratio 7 : 4. How many litres of milk and
waler each must be added to the mixture to make the ratio 3 : 27
(a) 2 litres ib) 5 litres (c) B litres {d) 10 litres
Solution:

(d) Let milk and water in the mixture are Tx and 4x litre respectively.
Then Tx + 4x = 55
55

X =5
11
Quantity of milk and water added is

2
(b) =5=4

k=di 2% s 24510 itres
j-2 1 '
36. A vessel contains milk and water in the ratio 5 : 7. Had it contained 2 litres more of milk
2 litres less of water, the ratio would have become 4 : 5. What is the quantity of milk in
vessel? |
(a) 28 litres  (b) 30lires  (c) 32litres  (d) 42 litres
Solution:

. .[4+5}H?_ 9wl
(b) Txd-5%x5 3
= Milk = 5 x 6 = 30 litres |

37. Two numbers are in the ratio 3 : 5. 1f 2 is added 1o the first number and 5 to the second, the
ratio between the numbers becomes 4 : 7. Find the smaller number.

f

{a) 12 (b} 18 (c) 25 (d) 30
Solution:
dx5-T=x2 20-14 6
[b} N = = =a—2ﬁ-
IxT7-5=x4 21-20 1

. Smaller number=3 = 6= 18§

38. Two vessels A and B contain milk and water in the ratio 5 : 3 and 8 : 7 respectively. Find the
ratio in which the quantities be taken from the two vessels so that the ratio of milk and water
in the new mixture is 13 ; 10,

(a) B:15 by 15:% (e} 10:13 (dy 13:10 |

Solution: -

[ {a) Ratio of milk and water in vessel A = 5 : 3 !
Ratio of milk and water in vessel B = B : I

Total 13 : 10 '

Since total of two ratios is equal to the required ratio.
. Ratio of mixtures taken from two vessels = (5 +3):(B+ T)=8:15 |

L -
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39. Two vessels A and B contain milk and water in the ratio 7 : 3 and 3 : 2 respectively. Find the
ratio in which the quantities be taken from the two vessels so that the ratio of milk and water

in the new mixture is 2 : 1.
{a) 1:1 (b) 1:2 c) 2:1 {d) 2:3

Solution :
(c) Wessel A contains 1 litre more of milk than the required ratio, for every 10 litres of mixture,

Vessel B contains 1 litre less of mik than the required ratio, for every 5 litres of mixture.

|
~ More milk in vessel A = 0

e 1
Less milk in vessel B = T

l I T
2

~. Ratio in which mixtures are required to be taken from vessels A and B is ;f 0 =411

40, Two vessels contain mixture of milk and water in the ratio of 5 : 2and 3 : | respectively. Find
the ratio of milk and water in the new solution, if two mixtures are mixed in equal amount,

(a) 5:2 (b} 3:1 (c) 8:3 (dy 41:15
Solution:
(d) Sum of the ratios are 5+ 2and 3 + 1 or 7 and 4.
LCM of sum of the ratios i.e. LCM of 7 and 4 is 28,
s We assume that 28 litres of mixture is taken from each vessel.

5
Milk in first vessel = 7 % 28 =20 litres

- Water in first vessel = 28 - 20 = § litres

- 3 .
And milk in second vesse| = 1 ® 28 =21 litres
S Water in second vessel = 28 - 21 =7 litres
Total quantity of milk in the resultant mixture = 20 + 2] = 4],
Total quantity of water in the resultant mixture =8 + 7 = 15,
s Ratio of milk and water in the new solution =41 : 15.

Alternative Method :

i | 1
JE

5
Milk in the resultant mixture = :;;""

13

I
Ly -
4

el | et

Water in the resultant mixture =

[+ =]

aris
. Ratio of milk and water =E:EE=4ISI3

41. Three equal vessels are filled with milk and water intheratio 2 : 1,3 : Zand 3 : | respectively.
The contents of the three vessels are emptied into a big vessel, what 1s the ratio of milk and
water in the big vessel?

(a) 2:1 (b) 2:3 {cy 121:59 id) 9:1
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Solution:
{c) Sumoftheratiosare 2+ 1,3 +2, 3+ lor3, 5and 4.
LCM of the sum of ratios 1.e. LOM of 3, 5 and 4 is 60.
- We assume that 60 Yere of mixture is taken from each vessel. !
Vessel Milk : Water 4|
I 40 : 20 '
I 36 : 24
I 45 : 15
Total 121 : 59
~ Ratio in the resultant mixture = 121 : 59, i
Alternative Method : i
Milk in the resultant mixture =2+ 245 = = |
I imn resultan TI'lIIII'I.IJ'I: j 5 4
I 2 1 59
i i o o B
Water lr_J the resultant mixiure PRI
21 59 '
121 5 50

. i 1 m— |2
- Ratio of milk and water 50 - 60

Note : 121 + 59 = |80 = 3 = 60

42. A bag contains coins of Re. |, Rs, 7 and Rs. 5§ denomination in the ratio 2 : 3 : 4. [fthe todal
amount is Ks. 280. Find the number of coins of Rs.5 denomination in the bag.

{a) 20 (b) 30 {e) 35 (d) 40
Solution:

(d) Denomination of coins (in Rs.)are 1, 2 and 5.
Rawoofcoms=2:3:4
- Value of coins (in Rs.) = "Jenismination of coins = Ratio of coins
=1=x2:2x3:5=4=2:06:20=1:3:10
Sum of ratios of value of coins = 1 + 3 + 10 =14,
But iotal value 1s Rs. 280

10
s Value of 5-rupee coins = -I'I « 280 = Rs. 200

200
~. Number of five-rupee coins = e 40 coins

43, A sum of Rs. 600 is divided among 8 men, 9 women and 12 boys. If share of one man, one
woman and one boy is in the ratio 6 : 4 : 3, find share of each boy.

{a) Rs. 15 (b) Rs.50 (e) Rs. 100 (d) Rs. 180
Solution:
{a) Ratio of money received by men, women and boys
=K=6h:9=x4:12=3=48:36:36=4:3:3
Sum of ratios of money received =4+ 3+ 3 =10
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3
12 boys” share = 0" 600 = Rs. 180

- | boy"s share = }%D: Rs. 15
44.The ratio of incomes of two persons A and B 1s 5 : 5 and that of their expenditure is 9 : 5, Ifthey
save Rs. 1300 and Rs. 900 respectively, find the income of A.
(a) Rs. 1500  (b) Rs.900 (¢) Rs. 2400  (d) Rs. 4000
Solution :
(d) 5x -9y =Rs. 1300
3x - 5y = Rs. 900
Solving the equations, x = Rs. B0
s A's income = 5 x Rs. 800 = Rs. 4000
Alternative Method : (using Rule 8)
(_mg-np _ 9o (=900) = 5= (=1300) _ = 1600
an - bm Sx5-3x9 -2
A's income = 5 x Rs. 800 = Rs, 4000

= Rs. 800




Chapter 1:7

PROBLEMS ON AGES

In problems on ages, ratios of ages of iwo persons at two different points of time are given and
we are required to calculate their ages at a given point of time. In this chapter, we will leamn to solve
these problems without making the equations with the help of Rules learnt in Ratio and Proportien
chapter.

FORMULAE

Ages of A and B are in the ratio of a 1 b, Afer 'y’ years, the ratio of ages becomes m : n.
Then their present ages are “ax” and ‘bx" years, where

‘=}'{m—-n]| i Difference in time = Difference in new ratio
~ an=bm | Difference in cross multiplication of new and old ratios

SOLVED EXERCISE

1. Five years ago, A was |0 years younger than B. What will be the difference between their ages
after 2 years from now?

(a) 3 years (b} 8 years ic) l0years  (d) 15 years
Solation:
{c) Difference between the ages of A and B will always remain same i.¢. 10 years.
2. Ratio of present ages of A and B is 2 : 3. Afier 6 years, ratio of their ages is 3 : 4. Find the
present age of A.
(a) 6 years (b) 12 years {c) 18 years (d) 24 years
Solution: |
(b) Afier 6 years both the ratios are increased by 1. :
- Present age of A =2 x 6 years = 12 years. '
X In 30 years, age of a person becomes 3 times of his present age. What 1s his present age? |
(a) 7.5 years (b) 10 years (c) 12.5years (d) 15 years
Solution:
(d) Let his present age is x years.
Then his age after 30 years will be 3x years.
Given x + 30 =3x
S 2x=30
. Present age = x = j—zq = |5 years
Trick: '
In 30 years. his age will become 3 times i.e. 2 times more than his present age.
~ His present age = % = |5 years
172
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, 1" 1
4. Mohan got marmed 9 years ago. Today his age is |§
marriage. Find his present age.

{a) 12 years (b) 27 vears {¢) 36 years {d) 45 vears

Solution:

times of his age at the tme of his

1
() 9 years = E of his age at the time of marriage

-, Mohan's age at the time of marriage = 3 = 9 years = 27 years
~. His present age = 27 + 9 = 36 years

8. The sum of ages of Mohan and his father 15 35 years. When Mohan's age will be equal o
present age of his father, then sum of their ages will be &5 years. Find present age of the father.

{a) 20 years (b) 25 years ic) 30 years {d) 32 years
Solution :
{c) Sum of present ages = 35 years.

85 -
Sum of their ages will be 85 vears afier —5-1—35 = 25 years from now.

~. The father is 25 years older than his son.

. Present age of Mohan = = 3 years.

~. Present age of father = 35 = 5 = 30 years.

6. The sum of ages of Sunil and his father is 46 vears. 3 years back father's age was 4 times
Sunil’s age. Find present age of Sunil.

(a) 7 vyears (b) B vyears (c) 11 years {d) 12 vears

Solution :
(c) Sum of their ages, 3 yvears ago =46 - 2 = 3 = 4{) years

o Sunil’s Age =éxd{l =B vears
Sunil’s present age = 8 + 3 = |1 years

7. The sum of ages of Suresh and his father is 78 years. 6 years hence father's age will be twice of
Suresh’s age. Find present age of father.

{a) 30 years (b) 52 years {c) 54 vyears (d) 60 years

Solution :
(c) Sum of ages, 6 years hence = 78 + 2 x 6 = 90 years

" .
*. Father's age after 6 years =§x 90 = 60 years

. Fathers's present age = 60 - 6 = 54 years.
8. A'sageis 50 years and B's age is 18 years. In how inany years will A be iwiceasold as B 7
(a) 14 years (b) 15 years (c) 16 years {d) 18 years
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Solution : |
{a) Double of B's age =2 = |8 = 36 years |
[‘.l-iﬂ'mn:e between A's and B's age = 50 - 36 = 14 years
. A will be twice of B's age after 14 years. |
9. Sumufprﬁmtagesufﬂ B and C is 72 years. If 4 years ago, lherrageswmm'lhcmmTfl

:2: 3, find A's present age.
(a) 7 years (b) 10years  (c) 12years  (d) 14 years |
Solution: |
{d) Sum of present ages of A, B and C is 72 years. |
~.Sum of their ages (4 years ago) =72 - 3 % 4 = 60 years. |
4 years ago, ratio of agesof A, Band Cwas 1 : 2: 3. |

A‘slg:4jrﬂ:sagnl='é=ﬁrﬂ=1ﬂyﬂm |

5 A's present age = 10 + 4 = 14 years |

10, Sum of present ages of A and B is 60 years. Smhmmﬂuﬁagcsmllhtmm:mtmfa
4. Find A's present age.

(a) 25years  (b) 30years  (c) 3Syears  (d) 40 years |

|

Solution:
(a) Sum of their present ages = 60 years. |
. Sum of their ages after 5 years = 60 + (5 = 2) = 70 years. |

After 5 years, ratio of ages of A and B will be 3 : 4. |

= A's age after 5 years = ?I'.I'D=3Elyﬂn |

s A's present age = 30 — 5 = 25 years
The ages of A and B dre in the ratio of & : 5. If the sum ufﬂuirlgﬂislgymwl':ﬂrdllhc

1l.
the ratio of their ages after 9 vears ?
(a) 3:2 (b) B:7 (c) 10:7 (dy 11:8
Solution :
(d) Sumofratios =8+5=13 |
Sum of ages = 30 years |

o 13=39 years = | =3 years

. Oyears=3
Newratio=(8+3):(5+3)=11:8 |
12. At the time of marriage, a man was 6 years elder to his wife. Izymaﬂnrﬂ'r:irnuwug:.his

6
age is r times the age of his wife. What was wife’s age at the time of marriage 7 |

{a) 1% vears {b) 24 years {c) 30 years (d) 36 years ||

Solution :
ia) Ratio of their ages, 12 years after=6: 5 |




Problems on Ages 175
Difference in ages = 6 years
- Wife's age = 5 = 6 years = 30 years
-, Wife's age it the time of marriage = 30 - 12 = 18 years

13. Present age of Ram’s father is 4 times Ram's age. 5 vears from now, father’s age will become
3 times of Ram’s age, find present age of Ram’s father.

{a) 40 years (b) 45 years {c) 50 years (d) 60 years

Solution:
(a) Father Son
Old Ratio = 4 ; 1
MNew Ratio = 3 : 1

5“{3—1} _5x2

= 10
4x1-3%1 1

- Father's age = 4 = 10 = 40 years
14. A and B are 3 years and 2 years old respectively. Their father is 40 years old. After how many
years, father's age would be twice of combined age of A and B ?
(a) 5wears (b) 10 years {c) 15 years {d) 20 years

Solution :
(b) Father’s age = 40 years

Children's combined age = 3 + 2 = 5 years
Double of their ages = 2 = 5 = 10 years

Difference between father's age and combined age of children
= 40 — 10 = 30 years

1
30=10
+|3-c years

= Required time = 3

15. Ifratio of Mohan's age to that of his father is 1 : 5. Afiter 10 years, their ages will be in the ratio
of 1 : 3, What is the father s present age?

(a) 25 years (b) 30 years (c) 40 years (d) 50 years

Solution:
(d) Father Son
Old Ratio= 5 : 1
New Ratio= 3 : 1

_10=(3-1) j0x2
§x1-3x1 2
~ Father's age = 5 = |0 years = 50 years

10,

Trick:

Old ratio = 1 : 5.

MNew ratio = 1 : 3 or 2 : 6 i.e. both ratios are increased by 1.
-~ Father's age = 5 = 10 = 50 years

L3
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16. Ratio of present ages of father and son is § : 3. 1f 10 years from now, the ratio becomes 2: 1,

find present age of the son.
(a) 15 years (b) 20 years {c) 40 years (d) 55 years
Solution:
{a) Father Son
Old Ratio= B : 3
New Ratio= 2 : |
_ o= (2-1) _ox1_
Bu]-3=2 2
. Present age of son = 3 = 5 years = 15 years
Trick:

Old ratio = B : 3

New ratio=2: 1 or 10: 5 i.e. both ratios are increased by 2.
s 2= 10 years or | = 5 years

2 Present age of son =3 = 5 = | 5 years

17. 3 years ago, the age of a father was 7 times of his son's age. [fthe father's present age is 5 times
his son’s age. Find the present age of the father. |

(a) 35years  (b) 39years  (c) 42years  (d) 45 years |

Solution:
id) Father Son
Old Ratio= 7 : l
MNew Ratio= 5 : |

Let 3 years ago, the father's age was Tx years, where
3=(5-1) 3x4

7-5 2

. Father's age was = 7 = & = 42 years
- His present age = 42 + 3 = 45 years
i8. Rallnwmtnpmuntmﬁummdﬂlﬂ 4. What is the present age of A, |r4y=arsng-:r.1he
ratio was 5: 77

{a) 20 years {b) 24 years {c) 28 years (d) 32 years

= i

Solution:
{b) A B
Old ratio = 5 7
Mewratin= 3 : 4

DifTerence in ime = 4 years

4%(3-4)  4x(-1) -4
Sx4=Tx3 20-21 =1

o A's age (4 years ago) = 5 = 4 = 20 years

s A's present age = 20 + 4 = 24 years
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19, 5 years ago, the father's age was 3 times of his son’s age. 5 years hence the ratio between the
ages of father and the son becomes 11 : 5. Find the father’s present age.

{a) 40 years (b) 45 years {c) 50 years {d) 55 years

Solution:
(c) Father Son
Old ratio = 3 : I
Mew ratio= |1 : 5

Let 5 years ago father’s age was 3x years, where
:_{5+5]E[||-5] _10x6
Ixs=-1x1l 4
~. Father®s age (5 years ago) = 3 = |5 = 45 years

~. His present age = 45 + 5 = 50 years

]

Trick:
Odratio=3:1= 9:3
Mew ratio = =11:5

F .9
- =

Difference in time = 10 years
L21=l0=21s5

. Father's age (5 years ago) =5 = 9 =45 years
s His presentage =45+ 5 = Sﬂl}fﬂlﬁ

20, 2 years ago, the father's age was 6 times of his son"s age. 6 years hence the ratio between the
ages of father and the son becomes 10 : 3. What is the father’s present age?
. (a) 40 years (b) 42 years ic) 44 years {d) 48 years

Solution: -
(e) Father Son .
Old ratio = f : |
New ratio= 10 : k]

Let 2 years ago, age of son and father were x and 6x respectively.
_(2+6) = (10-3) 8x7
* bx3=1x10 B
=~ 2 years ago, father’s age was 6 = 7= 42 years.
- Father’s present age = 42 + 2 = 44 years.
3 years ago, a father's age was twice the ages of his 4 sons. [n 3 years time, the father’s age will
be equal to sum of ages of the sons. Find the present age of father.

{a) 24 years {b) 36 years ic) 39 years {d) 45 years
Solution :

{c) 3 vears ago, let sum of ages of sons = x
Then father’s age = 2x
Father's age after 6 years = 2x + 6
Sumofagesof sons=x+6=<d=x+24
s x+b=x+24
o x= |8
-, Father’s age, 3 vears ago =2 = |8 = 36 years
. Father's present age = 36 + 3 = 39 years,

21.
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|

PERCENTAGE - |
The rules mentioned in this chapter are widely used in Discount, Profit and Loss, Simple Inl?t'.sh
Compound Interest, Mensuration eic. |

Percent: Percent means “per hundered”. It is denoted by % sign. If we say x%, it implies *x° nTmf

100, In fraction, x% can be written as ﬁ .
Exampdle:

27% means 27 out of 100, In fraction, 27% can be written as % and in decimal it can be wr'!Tgn
as0.27.

Convert per cent into a fraction or decimal I
Methoc: |

Divide the given number by 100 ,
Example:
20 _

20%= 7% = £ (0r0.20in decimal)

Convert a fraction or decimal into percentage
Method:

Multiply the given fraction or decimal by 100
Example:

%:% x 100 =25%

0.38=038 = 100=138%

FREQUENTLY USED FRACTIONS AND

THEIREQUIVALENT PERCENT:
1 = 100% %-5&% %=33.33%
1 _ogue L b e 16.67%
4 =" 5 6 :
D o125 1% Lo
g~ 12 g 10
1 _g09% L =833 L 6259
11 12 el 16

178 |
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Parcentage - |
L—&E‘-‘ Y I
20 < 25 7 s0 ="
2 2 3
3 = bb.67% 5" 0% 5= Bl
FORMULAE

1. Ifa person spends x% of his income.
Then his savings is { 100 - x )% of the income.

2. If x% of a number is v, then the number is v = %

It *y" can be wnitten as “ax’, then the number = a = 100,

Example:

If 25% of a number is 200. Find the number.
Solution:

Here x is 25% and vy is 200,

- The number is 200 = % = BOH.

Alternative Method:
200 is 8 times of 25.
*. The number is § * 100 = 800,
3. If x% of a number is equal to y%6 of second number.

1.1
Then ratio between first and second number = T - ; ory:x.
4., Two numbers arein the ratio x : y. I first number is increased by a % and second number is
increased by b %, what is percentage increase in the sum of two numbers ?

Solution :
Sum of onginal numbers = x + y

. s X L DY
Sum of new numbers H+mﬂ+!r'+mn

: _ LA by axthy
- IMCrEase msUm 00 T W00 100

u+b}fx 100 ax + by
100 x+y x+y

. Percentage increase =

SOLVED EXERCISE
. 25%of 75%of B0="7
(a) 15 (b) 20 (c) &b (d) &0
Solution:
- I - I
(a) 25% of 75% of 80 = 06 * TG B0=15
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Alternative Method: £

[#]

We know that 25% = i and 75% =3

- 25% of 75% of 80 = + x %v 80 =15

4 i
2, What rate per cent is | minute 12 seconds to an hour? '
{a) 1% (b) 2% (e} 3% (d) 4%
Solution:

ib) | minute 12 seconds = (60 + 12) seconds = 72 seconds.
1 hour = 3600 seconds.

. Rate percent = 5325 * 100 = 2%.
3. The population of a town is increased from 25000 to 30000 in a year. Find the rate of increase.
{a) 5% (b) 10% (c) 20% (d) 25%
Solurion:
{c) Total increase in the population = 30000 — 25000 = 5000,

- Percentage increase in population = % = 100 = 20%.
4. Ifrate of income tax is increased from 20% to 25%. Find the additional amount of tax, a person
has to pay, if his total income is Rs. 40000.
(a) Rs. 2000 (b) Rs 2500  (c) Rs.BOOD  (d) Rs. 10000
Solution:

(a) Increase intax-rate = (25 =201% =5% = ﬁ

- Increase in tax amount on Rs. 40000 'E% = 40000 = Rs. 2000 i
5. Salaries of A and B are in the ratio of 3 : 4. Both of them spend 75% of their salaries and save
rest of the money. Find the ratio of their savings.
{a) 3:4 (b) 4:3 (c) 1:1 (d) Can'tsay
Solution:
{a) Ratio of savings = 25% of 3:25% of 4 =3:4

6. In an examination every candidate took Math or English or both. If 65% took Math and 60%
English, how many took Math and English both? i

(a) 5% (b) 25% {c) 62.5% (d) 125%
Solation:
(b) Let total students = 100
Students who took Math = 65
Students who took English = 60 ;
=, Students who took both the subjects = 65 + 60 — 100 = 25 '
»~. 25% students took both the subjects.

7. In a group of students, 70% can speak English and 75% can speak Hindi. If 10% of the stu-
dents can speak none of the two languages, what percentage of students can speak the
languages 7
(a) 45% (b) 55% (c) 60% (d) 65%
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Solution :
(b) Let total students = 100
Students who know none of the two languages = 10
Remaining students = 100 = 10 = 90
. Students who know both languages = 70 + 75 - 90 = 55

Note : (70 — 55) + (75 - 55) + 10 + 55 = 100
8. 1300 boys and 700 girls appeared in an examination, 80% of the boys and 70% of the girls
passed in the exam, find the 1otal percentage of failed students.

(a) 12.5% (b) 23.5% (c) 47% (d) 76.5%

Solution :
(b) Boys failed = 1300 = {100 — 80)% = 260

Giirls failed = 700 = (100 - 70)% = 210

& Students failed =

Eﬂx 100 = 23.5%

9. The prices of sugar and rice are in the ratio 4 ; 5. If the price of sugar is increased by 10% and
that of rice by 20%, find the ratio between increased prices of sugar and rice.

(a) 1:2 ib) 5:6 ic) 11:15 (d) 11:12

Solation :

{c) Afier 10% increase, the priﬁ: of sugar will become % or 1.1 of the original price.

Similarly the price of rice will become 1.2 of the original price.

o Theraioofnewprices =4 = || : 5= 1.2=44:60=11:15
10. If 30% of a number is 90, the number is:
" ({a) 3 {b) 30 {c) 270 (d) 300

Solution:

{d) Let the number is x.
Then 3086 of x =9

T
e 100 _
..J'Ii—q'ﬂ" 3“ _3m
Trick:
90 is 3 times of 30. :

. The number is 3 = 100 = 300.

11. 20% of 30% of a number is 12, the number is:
(a) 24 (b) 40 {c) 100 (d) 200
Solution: .
(d} Let the number is x.
Then 20% of 30% of x = 12
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20 30

Lo K x X =2

100 100

_— 100 100 _
cx=12x 30 SH—EW

12. 15 litres of a mixture contains 207 alcohol and rest water. 11 3 litres of water is added in it
percentage of alcohol in the new mixture will be?

fa) 16.67% (b) 20% (e) 25% (d) 33.33%
Solution:

(a) Alcohol in the mixture = % « 15 =3 litres

Mixture becomes (15 + 3) litres = 18 litres on adding 3 litres of water.

I
. Percentage of alcohol in the new mixture = li = é = 16.67%

Alternative Method :-

15
15+3

13, Inan examination, a student has to secure 40% of the maximum marks 10 pass. One student gat
40 marks and fwled by 40 marks, The maximum marks in the examination are:
(a) 100 (b) 200 {c) 300 (d) 400
Solution:
(b) Minimum passing marks = (40 + 40) = 80
= 40% of the maximum marks (80 is 2 times ﬁf-il-ﬂ}
- Maximum marks = 2 = 100 = 200

14. A student has 1o secure 40% marks in an examination to qualify. He gets 120 marks and fails
by 80 marks. The maximum marks are;

{a) 200 (b} 300 (¢) 400 (d) 500 |
Solution: i
(d) Minimum passing marks = 120 + 80 =200
= 40% of the maximum marks (200 is 5 times of 40)
. Maximum marks = 5 = 100 = 500
15. A student gmzm marks in an examination but fails by 24 marks, Il'thcpaﬁpermu:b

20 =16.67%

35%, the maximum marks are,
(a) 200 (b) 300 (€) 400 (d) 500 !

{c) Student failed by 35% — 29% = 6% = 24 marks (i.c. 4 times of &)
o Maximum marks = 4 = 100 = 400 marks

16. Two students A and B appeared in an examination. If A secured 9 marks more than B and his
marks are 56% of sum of their marks, find marks obtained by A.

{(a) 33 (b) 42 {c) 48 (d) 56 |

Solution: ‘
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Solution :
{b) Marks secured by B = 100 - 36 = 44%
= Difference in marks = (56 - 44)% = | 2%, = 9

Q
~ Total marks = Ex 100 = 75 marks

A's marks = ?S:E = 42 marks
1100

17. A student got 42% marks and has secured 12 marks more than the mimmum passing marks.
Another student who got 45% has obtained 30 marks more than the minimum passing marks.
The maximum marks are;

(a) 250 (k) 300 () 450 (d) B
Solution:
(d) Difference in percentage of marks = 45% — 42% = 3%
Difference in marks = 30 - 12 =18 (i.e. 6 umes of 3)
= Maximum marks = 6 = 100 = 600
18. A siudent gets 35% marks and fails by 10 marks and another student who gets 31% marks fails
by 30 marks. The maximum marks are:

(a) 400 (b) 500 (c) 600 (d) 1000
Solution: :
{b) Difference in percentage of marks = 35% - 31% = 4%
Difference in marks = 30— 10 = 20 {i.e. 5 times of 4)
- Total marks = 5 = 100 = 500
19. A stydent gets 3% marks and fails by 20 marks and another student who gets 35% marks, iuﬂ.*-
10 marks more than minimum passing marks. ‘The maximum marks are:
(a) 200 (b) 350 {¢) 500 {d) 600
Solution:
(d) Difference in percentage of marks = 35% - 30% = 3%
Difference in marks = 10— (- 20) = 10 + 20 = 30 (i.e. 6 times of 3)
 Total marks = 6 x 100 = 600
20,  In an examination, a student gets 38% ol the maximum marks and fails by 6 marks. Another
student who gets 45% of the maximum marks, gets 15 marks more than the required passing
percentage. Find passing percentage ol the marks.
(a) 39% (b} 40% (c) 44% {d) Can’tsay
Solution:
(k) Difference in percentage of marks = 45% — 38% = 7%
Difference inmarks = 15 -({-6) =15+ 6 =121
= 7% of maximum marks = 21
S 1% of maximum marks = 3
First student after obtaining 38% is failed by 6 marks.
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6 marks = 2%
. Pass percentage = 38% + 2% = 40%%

21. A student scores 37% marks and fails by 12 marks and another student who scores 42% marks
and got 8 marks more than the minimum passirg marks. The passing percentage is: [

(a) 3T% (b} 38% () 40% (d) 42% ‘

Solution:
(c) Difference in percentage of marks = 42% ~ 37T% = 5%
Difference inmarks =8 - (- 12)=8 + 12 = 20 (i.e. 4 times of 5)
. Total marks = 4 = 100 = 400
First student is failed by 12 marks.

-. He is failed by % x 100 = 3%

-, Pass % = 37% + 3% = 40% i

22. A person saves |0% of his income. I his income is increased by 20% and he saves | 5% of'the
new income, by what percent his savings will increase?

{a) 5% (b} 35% (e} 75% (d) B80%
Solution:
(d) Let previous income = Rs. 100
Previous savings = 10% of Rs. 100=Rs. 10
Increased income = Rs. 100 + 20% of Rs. 100 =Rs. 120
Increased savings = 15% of Rs. 120 = Rs. 18
- Increase in savings = Rs. 18— Rs. 10 =Rs. 8

. Percent increase in savings = % = 100 = 80%

23. A fruit seller sells 30% apples and still has 630 apples in the stock. How many apples had he
bought?
(a) 189 {b) 700 {c) 900 (d) 2100
Solution:
{c) Stock left unsold = (100 - 30)% = 70% = 630 apples (i.e. 9 times of 70)
- Apples bought =9 = 100 =900

24. A man spends 20% of his income on food and 70% on clothing. If he still has a balance of Rs.
200, what is his total income? '

(a) Rs. 100 (b) Rs. 200 (c) Rs. 1000  (d) Rs. 2000 |
Solation:
(d) Total expenditure = 20% + 70% = 90% of income.
~ Savings = (100 - 90)% = 10% of income = Rs. 200 (i.e. 20 times of 10}
-« His income = Rs. 20 = 100 = Rs. 2000 |
25, If a man after spending 97% of his income, saves Rs. 300 per month, his annual income |:¢
(a) Rs. 10000 (b) Rs 12000 (c) Rs 36000 (d) Rs. 120000
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Solution:
(d) Saving={(100-97F4=3% of income = Rs. 300 {i.e. 100 times of 3)
2~ Income = 100 = Rs. 100 = Rs. 10000 p.m.
=Rs. 10000 = 12 p.a. = 120000 p.a.

26. Inan election contest between A and B, A wins by the margin of 240 votes. [f A gets 60% of the
total votes, total voles are:

(a) 400 (b) &00 fc) 1200 {(d) 2400
Solution:
(c) Votes casted in favour of A = 60%
Votes casted in favour of B = (100 - 60)% = 40%
= A wins by (60% — 40%) = 20% ol the votes = 240 (i.e. |2 umes of 20)
& Total votes = 12 = 100 = 1200
Hint: We assume that no vote was invalid.
27. If20% of 250 + 25% of x = 100, then x =7
{a) 100 {b) 200 {c) 230 (d) 25
Solution:
(b) Given 20% of 250+ 25% of x = 100
1

S 50+ 3x=1l}1}

2 % = 100 ~ 50 = 50
Soa=50x=4=200
28. 60% of 2300 = 30% of 7
(a) 600D (b) 4600 (c) 2300 (d) 3000
Solution:
(b) Let 60% of 2300 = 30% of x

D= DO 100 _
X = 1pg ¥ 2300 x FF = 4600

Trick:
Here first part is halved i.e. from 60% to 30%.
- Second part is to be doubled to get the same product.
~» The second number is 2300 = 2 = 4600,
29. If 20% of a number is equal to 25% of the other number, find ratio between the two numbers.

(a) 2:3 {b) 3:4 (c) 4:5 (d) 5:4
Solution:

(d) x:y=35:95 =25:20=5:4

30. In atown 40% of the male population and 45% of the female population are married. Find

ratio berween male and female population in the town assurming that one man marries one
woman and vice-versa,

{a) 8:9 {b) 9:8 (c) 5:7 (dy 7:5



Solution:

(b) MNumber of married males = Number of married females

. 40% of the male population = 45% of the female population
~ Male : Female =45 :40=9:8

il anﬂninnflﬁihg:ism,%ﬂmfﬂmmmﬂﬂmﬂmmfmulﬂ- 1f 40% of the males
are married, what is the percentage of mamried females?
(a) 40% (b) 45% () 0% (d) 6P
Solution:
(c) Letmale population = 5x
Then female population = 4x
Let a% of females are married.

Then 40% of 5x = a%.of 4x

-~ a=40 xi—; = 50%

32. Total number of boys and girls in a school is 150. If the number of boys is x, the number of
girls is x% of the total number of students. The number of boys is :

(a) 30 (b) 45 (c) 60 (d) 90
Solution :

f« -+

(©) 1+%!15ﬂ =150

%: =150 |
= ISE:I:I - 60 i
33. If present price of sugar after 10% reduction is Rs. 18 per kg., find the original price of sugar
per kg.
{a) Rs.1.80 (b) Rs. 10.80 (c) Rs. 1620 (d) Rs.20

Solution:
(d) Let original price of sugar = Rs. 100 per kg.
Then reduced price = Rs. 100 - Rs, 10 = Rs. 90
But reduced price = Rs. 18

¢. Original price = Rs. 18 * g8 = Rs. 20

3, Eumufi?fﬁuflmmb:randﬁ‘aufmhernmnbuisqﬂhmufﬂﬁnfﬁmnmbﬂ“ﬁm
of the second number. Find ratio between the numbers.
(a) 2:3 (b) 3:2 c) §5:7 (d) 8:9
Solution:
{a) Let the numbers are x and vy.
Then 5% of x + 9% of y=8% of x + Tha of y
- 3% of x=2% of y
LXiy=2:3
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Trick:
First number is increased by 3% and second number is decreased by 2% but the result
remains the same
- Ratio between numbers 1s 2 : 3 i.¢. inverse ratio of 3% and 2%

35, lfmnnufﬁﬁnfammh:rlndg%nfmuﬂﬁmmhﬂismulm%ufuunnfﬁnfﬁmnmnbﬁ
and |1% of the second number. Find ratio between the numbers.
(a) 1:4 (b) 3:4 {c) 4:3 (d) 5:9

Solution:
(b) Letthe numbers are x and y.

Then 5% of x + 9% of y = %x{a:er.afn 11% of y)
s 20% of x + 36% of y =24% of x + 33% of y

4% ofx=3%of y
LKiy=3:4
M. A number when decreased by 20% gives 80. The number is:
{a) 60 (b) &4 {c) 96 (d) 100

Solution:
(d) Decrease a number by 20% means (100 — 20)% or 80% of the number.
. B0% of the number = B0 (i.e. 1 time of 80)
~. The numberis 1 = 100 =100
37. A number when increased by 25% gives 80, The number is:

(a) 60 (b) 64 (c) 96 (d) 100
Solution:
(b) Increase a number by 25% means (100 + 25)% or 125% of the number.
- 125% of the number = B0
100

. The number is 80 = 13 = 64

38. When 40 is deducted from 40% of a number, the result is 40. The number is:
(a) 40 (b) 80 (c) 200 (d) 300
Solutlom:
(c) Let the number is x.
Then (40% of x) — 40 =40
< 40% of x = 80 (i.e. 2 times of 40)

Sa=2 % 100=200
39. When 60% of a number is added to 60, the result is same number. The number is:
(a) 40 (b) 60 {c) 100 (d) 150

Solution:
(d) Let the number is x.
Then (60% of x) + 60 =x
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S 100 - 600 of x = 60
s 4% ofx =60

Sox=0l = %=lﬁﬂ

Hint: A number is 100% of itself.
40. When 75% of a number is added 1o 75, the result is same number, The number is:
{a) 100 (b) 150 c) 225 (dy 300
Solution:
(d) Letthe number is x.
Then 75% of x + T8 =x
S(100-T50%0fx=75
- 25% of x =75 (i.e. 3 times of 25)
sox=3= [00=300

41. Price of an article is increased by 3%. Had it been Rs. 16 less, price would have been decreased
by 1% of the original price. Find original price of the article. |

(a) Rs.400 (b) Rs.500 {c) Rs.B0O (d) Rs. 1600
Solution: i
{a) Difference in two prices = 3% + 1% = 4% of original price |
.. 4% of the original price = 16 (i.e. 4 times of 4) 5
~. Original price =4 = Rs. 100 = Rs. 400 !

42. A man rpends 10% ol his income on food and 80% of the remaining income on clothing. If he
still has a balance of Rs. 180, what is his total income?

(a) Rs.2000 (b) Rs. 1800 (c) Rs.1000  {(d) Rs.900
Solution:

100 100
{c) Total Income =180 * {3 —10 ™ 100 - &0

_ 1sp 100 100 _

43. A person gave 20% of his income to his elder son, 30% of the remaining to the younger son
and 10% of the balance to a trust. IF he is left with Rs. 10080, his income was :

(a) Rs 20000 (b) Rs. 25000 (c) Rs 30000 (d) Rs. 40000

Solution :
100 n 100 N 100 !
100=-10 100=30 100-=20

(a) Total Income = [00E] =

| ]
= I{lﬂﬁﬂuﬂu _'EIH]_ = Rs. 20000
Q 7 R

44. A man had some eggs. Out of them 10% had to be thrown away as they were broken. 80% of
the remaining eggs were sold and now he is left with only 90 eggs. How many eggs had'he in
the beginning?

(a) 500 (b) BDO (c) 900 (d) 1000
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Solution:

, _ 100 100
(a) Eggs in the beginning =90 7557775 ™ 160 - 80

= 0 = %R % = 500 eggs
45, IfA'ssalaryis 110% of B's, B's salary is 8B0% of C's, Find C’s salary, if A's salary is Rs. 440,
(a) Rs. 450 (b) Rs.500 {c) Rs. 550 id} Rs. 600
Solution:

(b) If B's salary is Rs. 100, then A's salary = Rs. 110% of Rs.100

= Rs. 110.

» B's salary = Rs. 440 = 170

If C's salary is Rs. 100, then B's salary = 80% of Rs. P00 = Rs. &(.

~ C's salary = Rs. 440 % x % — Rs. 500

46. A'ssalary is 20% more than B's, B's salary is 10% less than C's. If A’s salary is Rs. 1080, find

C’s salary.

(a) Rs. 900 (b) Rs. 1000  {¢) Rs. 1100  {d) Rs. 1200
Solution:

(b) IfB's salary is Rs. 100, then A's salary = Rs. 100 + Rs. 20 = Rs. 120.

i 100
*. B's salary = Rs. 1080 = 155

If C's salary is Rs.100, then B's salary = Rs. 100 - Rs. 10 = Rs. 90.

. C's salary = Rs. 1080 x 190 % ‘g =Rs. 1000

47, Inanexamination, A gets 20% less marks than B, B gets 30% marks less than C. If A gets 112

marks, find marks obtained by C.

{a) 150 (b) 190 {c) 200 (d) 250
Solution:

(¢) If B's marks is 100, then A's marks = 100 — 20 = 80,

- i 100
= Marks obtained by B= 112 = R0

If C's marks is 100, then B's marks = 100 = 30 = 70,

. Marks obtained by C = 112 x g’ x 10 =200

48. Inan examination, 35% studenis failed in English and 30% in Math. IT 10% students failed in
both subjects, students passed in both subjects are:
{a) 65% (b) 55% (c) 45% (d) 25%
Solution:
{c) Students failed in English only = 35% — 10% = 25%
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Students failed in Math only = 30% — 10% = 20% [
Students failed in both subjects = 10%

. Students failed in either or both subjects = (25 + 20 + 10)% = 55%

. Students passed in both subjects = (100 - 55)% = 45%

49. Inan examination, 50% students failed in English and 40% in Math and 15% students failed in
both subjects. I 200 students passed in both the subjects, find the number of students appeared
in the exam. '

(a) 400 (b) BOO (c) 1000 (d) 2000
Solution:
(b) Students failed in English only = (50 - 15)% = 35%
Students failed in Math only = (40 - 15)% = 25%
Students failed in both subjects = 15%
. Students failed in-wither or both subjects = 35+ 25+ 15 =75%
. Students passed in both subjects = (100 - 75)% = 25%
But number of students passed = 200 (i.e. 8 times of 25)
- Students appeared = 8§ = 100 = 800
50. Inan examination, 35% of the candidates failed in Math and 25% in English while 15% failed
in both subjects. How many candidates passed in one subject but not in the other?
(a) 30% (b) 45% {c) 55% (d) 70%
Solution:
(a) Students failed in Math only = (35 - 15)% = 20%
. Students passed in English only = 200
Students failed in English only = (25 - 15)% = 10%
~ Students passed in Math only = 10%
. Total candidates passed in one subject but not in the other
= 0% + 20% = 30%
51. In an examination, 60% of the candidates passed in English, 50% in Math and 20% failed in
both the subjects. How many students passed in both the subjects?
(a) 90% (b) B0%% (e} T0% (d) 30%
Solution: .
(d) Students failed in English = {100 = 60)% = 40% i
Students failed in Math = (100 - 50)% = 50%
Students failed in both subjects = 20%
.~ Students failed in English only = 40% - 208 = 20%
< Students failed in Math only = 50% - 20% = 30%
. Students failed in either or both subjects = (20 + 30 + 20)% = 70%
.~ Students passed in both subjects = (100 - 70) = 30%

52. In an examination, 60% of the candidates passed in English, 70% in Math and 40% in both
subjects. How many students failed in both subjects 7

(a) 10% (b) 20% (c) 30% (d) 40%
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Solution:
(2) Students passed in English only = (60 - 40)% = 20%
Students passed in Math only = (70 — 40)% = 30%
Students passed in both subjects = 40%
. Students passed in either or both subjects = 20 + 30 + 40 = 90%
- Students failed in both subjects = 10%

53, In an election contest between two candidates, 10% of total voters did not take part. The
candidate who was elected got 60% of the votes casted. If he got 180 votes more than his

opponent, find total number of voters. |
(a) 300 (b) 900 {¢) 1000 (d) 1800
Solution:

(c) Votes casted = 100% - 10% = 90%
Votes in favour of winning candidates = 60% of 90% of total votes
Votes in favour of opponent = 40% of 90% of total votes
. (60 — 40)% of 90% of total votes = 180
. 20% of 90% of total votes = 180

- Total voters = 180 x %x% = 1000

54. A reduction of 10% in the price of sugar enables a customer to buy 4 kg. more of sugar for Rs.
400. What is the reduced price per kg 7

(a) Rs. 10 (b) Rs. 15
(c) Rs. 20 (d) Data insufficient
Solution:

{a) Saving due to reduction in price = 10% of Rs. 400 = Rs. 40
With this amount he can buy 4 kg. more of sugar.

¢ Reduced price per kg. of sugar = % = Rs. 10
55. A reduction of 20% in the price of sugar enables a purchaser to buy 4 kg. more of sugar for Rs.
B0. The original price of the sugar per kg. is:
(a) Rs. 4 (b) Rs.4.50 (c) Rs.5 (d) Rs.6
Solution:
(c¢) Saving due to reduction in price = 20% of Rs. 80 = Rs. 16
With this amount he can buy 4 kg. more of sugar.

¢ Reduced price per kg. of sugar = .2 =Rs. 4
. Original price = 4 x X =Rs. 5.

%6. A salesman receives salary of Rs. 4000 per month and 10%% commission on total sales. What
is his eamnings, if sales is Rs. 200007
(a) Rs.3000 (b) Rs. 5000 (c) Rs. 6000 (d) Rs. BDOO
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Solution: .
(c) Salary = Rs. 4000 ,
Commission = 10% of Rs. 20000 = Rs. 2000
. Total earmmings = Rs. 4000 + Rs. 2000 = Rs. 6000

57. A salesman receives salary of Rs. 5000 per month and 20% commission on total sales. "nl-"hat is
the amount of sales, if his total eamings in a month is Rs. 90007

{a) Rs. 15000 (b) Rs. 20000 (c) Rs.50000

(d) Rs. 60000
Solution:

(b} Total camings = Rs. 9000
Salary = Rs. 5000

Commission = Total camings — Salary = Rs. 9000 — Rs. 5000
= Rs. 4000

Commission = 20% of Sales = Rs. 4000
s Sales = Bs. 4000 = %ﬂ = Rs. 20000

58. A salesman receives a salary of Rs. 1000 per month and 10%

commission on sales in excess of Rs. 5000. What is the amount of sales, if he earns Rs. 2000
in a particular month?

{a) Rs. 10000 (b) Rs. 15000 (c) Rs.20000 (d) Rs. 25000 |I
Solution: '
(b} Total eamings = Rs. 2000 " |
Salary = Rs. 1000 |

. Commission = Rs. 2000 — Rs. 1000 = Rs. 1000
Sales in excess of Rs. 5000 (to eamn Rs. 1000 as commission) _
= 1000 * 10 = Rs. 10000 '
.~ Total sales = Rs. 10000 + Rs. 5000 = Rs. 15000

59. Mohan's income and expenditure are in the ratio 5 : 3. His income increased by 12% and
expenditure by 15%. By what per cent does his savings increase 7
(a) 3% (b) 3% {c) 6% (d) 7.5% '
Solution :

-hb - |
{d) Percentage increase in savings = % = L;:;-ﬂi = 7.5% .

60. Schan's expenditure and savings are in the ratio 3 : 2. His income increases by 12% and
savings by 15%. By what per cent would his expenditure increase 7
(a) 3% (b) 5% (c) 8% (d) 10%
Solution :
{d) Ratio of his income and savings=(3+2):2=5:2

I
Percent increase in expenditure = % =109% |
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61. A mixture of 3 litres contains 20% alcohol and another mixture of 7 litres contains 30% alco-
hol. Find the strength of alcohol in the resulting mixture, if two mixtures are mixed together.
(a) 25% (b} 27% (¢) 27.5% (d) 28%
Solution: ’
(b) Total mixture =3 + 7 = 10 litres
Alcohol in the mixture =3 = 0.2+ 7 = 0.3 =0.6 + 2.1 = 2.7 litres

¢, Percentage of Alcohol = 35 100 = 27% s

62. Inaclass of 500 students, % are boys and the rest are girls. If 20% of the boys and 30% of the
girls fail, find the percentage of students failed.

(a) 20% (b) 25% (c) 26% (d) 50%
Solution:
{c) Boys in class = %
‘. Girls in the class = 1 - % =3
.. Percentage of students failed =% x 20% + % % 30%

= B% + 18% = 26%

63. The ratio of boys and girls in a class is 3 : 2. If 10% of boys and 15% of girls failed in an
examination, the percentage ol passed students 1s:

(a) 75% (b) 80% (c) BE% (d) 87.5%
Solution:
(e) Students failed = %H 10% + % w 15% = 6% + 6% = 12%
. Students passed = 100% ~ 12% = 88%
64. 500 students of a school appeared in an examination, 40% of the

students are girls and 5% of the girls failed in the exam. Find percentage of boys failed if the
total pass percentage of the school 1s 92%.

(a) 3% (b} 6% o) 8% (d) 10%
Solution:
(d) Total students failed = (100 - 92)% = 8%
Percent girls failed = 5% of 40% = 2% (of total students)
- Percentage of boys failed = 8% — 2% = 6% (of total students)
But boys in school = 100% - 40% = 60%

. Percent boys failed (of boys) = 6 x ‘g’ = 10%

65. A man usually buys goods from market A. In market B, he can get the same goods 10%
cheaper. If he spends extra amount of Rs. 55 on transportation in market B and still saves Rs.
145 by buying in market B. What does he pay for the goods?

{a) Rs. 550 (b) Rs. 1450 ic) Rs. 1800 (d) Rs. 2000
Solution:

{c) His total savings in buying = Rs. 55 + Rs. 145 = Rs. 200.
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He saves 10% of the bill amount by buying in market B.

|
. Costof goods purchased to save Rs. 200=200 x 0 =Rs. 2000. |
. Amount paid by him = 2000 — 10% of 2000 = Rs. 1800 '
66. The Population of a town is 10000, In a particular year, male population is increased by 5% and
female population by 8%. If the population at the end of vear is 10590, what was the size e
population in the town in the begmning of year?
(a) 3000 (b) 4000 (c) 6000 (d) 7000
Solution:
(d) Actual increase in the population = 10590 — 10000 = 590
Let the population consists of male population only.
Then increase in population = 5% of 10000 = 500
Which is short from actual increase by 590 — 500 =90
The difference is because female population with higher rate of increase also fi part
of the population.
Higher rate of increase for female population = 8% - 5 % = 3%.
. 3% of female population = 90 (i.e. 30 times of 3)
-, Female population = 30 x 100 = 3000
. Male population = 10000 - 3000 = 7000
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PERCENTAGE Il - GOLDEN RULES

In this chapter, we are continuing ‘Percentage’ chapter. Rules stated in this chapter are very
important and useful in solving the typical problems. These rules have wider application in other
chapters also.

FORMULAE AND RULES

l. The product of two or more numbers is increased by x% if one of the numbers is increased by
XV,

2. The product of two or more numbers is decreased by x% if one of the numbers is decreased by
x%.

3. If price of a commodity is changed from Re.1 to Rs. .

Then to stabilize his expenditure, a consumer must buy E units of the commodity instead of

1 wnat.

XY
s = _=l|.
Hint : y”x

IMPORTANT RULES

Now we are giving three very important rules. Read the rules very carefully. Once you understand
these rules, you will find that a lot of typical problems can be solved easily in almost no time.

4. If we have two numbers — one of them is increased by x% and the other is decreased by x%.

i
Then, product of the numbers will be decreased by lxﬁ Y.

Mote: This formula can be used if a number is increased by x% and then the resultant number is
decreased by x% and vice-versa.

5. If out of two numbers first number is increased by x% and second number is increased by
}"..-""t.

Then per cent increase im the product of two numbers is:

E+y+ %

Note: Decrease in a number can be wrilten as negative increase ¢.g. if the first number is decreased
by x% then we can write it as (—x )% increase.

Note: This formula can be used in numerous sitnations, as:
=5 If a number is increased by x% and then the increased number is again increased by v%,

then total increase in percentage = x + y + %

185
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Quick Arithmatic

=+ If a number is increased by x% and the other number is decreased by y%, then percemt
increase in the product of two numbers

- =y _ Xy
XYY XY 100

= If price of a commodity is increased by x% and its sales (in units) is decreased by y%, Ih:!n

. X
net effect on sales = X -y — %

Alternative Method:

We assume that the original numbers are 10 each.
Find new numbers afier adding percent increase in the numbers.
Find product of the new numbers.

Deduct 100 from the product of the new numbers. Result obtained is net result of increase
or decrease in the original numbers.

-

Example:

If out of two numbers, one number is increased by 10% and the other number by 20%, find

per cent increase in the product of the two numbers.
Solution:

Let both the numbers are 10 each.
Then new numbers are 11 and 12.
11 x12-100=32

S Increase = 32%,

. (a) If A's income is _:IE more than B's income, then

|
X+ 1°

B's income is less than A's income by

(b) If A's income is % less than B's income, then

B's income is more than A's income by 37

]

. If increase/decrease in the original number is % then decrease or

EASIER METHOD OF REMEMBERING
THE RULE STATED ABOVE

. . - . 1
increase in the new number to get the original number s .7 or 7.

If we add something to a number, the resulting number (new base) becomes bigger than
original base and vice-versa,

1
If new base is bigger than the original base, then smaller fraction is required, i.e. T 7!/
|

If new base is smaller than the original base, then bigger fraction is required, i.e.

x-1"
What happens if the increase/decrease is %'.'



Percentage Il - Golden Rules 197

: . . , a
{a) If the increase is 2 then the decrease is , and
%\ X <+ a

(b) If the decrease is %. then the increase is ﬁ .

Formula stated above can be used in numerous situations, for example:

1. If a number is increased and then how much the new number is to be decreased 1o get the
original number and vice-versa.

. Priceofa mmmu:rduy i8 first increased and then how much new price is to be n:du:ad to restore
to the original price and vice-versa.

3. If price of a commodity is increased then how much quantity purchased is to be reduced so that
total expenditure remains constant and vice-versa.

4. If first number is more than the second number then how much the second number is less than
the first number and vice-versa.

I

SOLVED EXERCISE

1. Price of a commaodity is increased by 10% and then resultant price is decreased by 10%. Find
nel increase or decrease in the price.

{a) 1% decrease {b) 1% increase
(c) Noeffect (d) 5% decrease
Solution:
{a) Here increase and decrease in percent are same.
~ Net decrease in the new price from original price = “]I;L.:ﬂ

= |% decrease

1. Selling price of a commodity is increased by 15% in a vear and then the new price is decreased
by 15% in the next year. Find net increase or decrease in the selling price.

{a) Mo effect (b) 2% decrease
(¢) 2.25% decrease {d) 2.25% increase
Solution:
(c) Here increase and decrease in per cent are same.
< Net decrease in the selling price of the commodity = 1.‘;;{: -

= 2.25% decrease

3. Price of sugar having been increased by 20%, a housewife reduced consumption of sugar by
20%%. What was the effect of this on her expenditure on sugar?

(a) 4% decrease {b) 4% increase

(c) Noeffect (d) 1% decrease
Solution:

(a) Here increase and decrease in percent are same.

. Net decrease in her expenditure on sugar = E‘T;ﬂﬂ = 4% decrease

4. The salary of an employee is first increased by 20% and then again increased by 30%. Find
per cent increase in his salary from the original salary.

(a) 6% (b) 44% (c) 0% (d) 56%



Solution: I.
. 20 = 30 |
(d) Net effect on his salary = 20 + 30 + T00 =20+30+6
= 56% increase
Alternative Method:

12 % 13 =100 = 56%

5. The salary of an employee is Rs. 9870. It is first increased by 20% and then is decreased by
10%. Find percent increase in his salary from the original salary.
{a) 8% (b) 108 {c) 12% (d) 13%

Solution:

¢

(a) Net effect on salary = 20 - 10 - zc:':;}m = 20 - 10 - 2 = 8% increase

Note: Actual salary in the beginning does not make any difference while c-nl:uhtingpuonfagt
increase or decrease. What relevant is increase or decrease in terms of percentage. |
Alternative Method: .
12 x 9 - 100 = 8% i

6. The salary of an employee is first decreased by 10% and tI:u:l. is
increased by 20%. Find per cent increase in his salary from the original salary.

(a) 8% (b) 10% (€) 12% (d) 13%
Solution: ' |
(a) Increase from original salary
=~10+20- 10520 = 10+ 20 -2 = 8% increase |
Alternative Method:
9 x 12~ 100 = 8%

S Sellingprin:nflmmmudityi:hmﬂudhy!ﬂﬁ.ﬁ:armﬂiuﬁnqmﬁtymldiim
by 30%. What is effect of this on total sales? '

(a) 16% decrease (b) 10% increase
(c) 10% decrease (d) 50% increase
Solution:
(a) Net effect on total sales
=M—H—%-Eﬂ—3ﬂ—ﬁ-[—] 16% i.e. 16% decrease
Alternative Method:

12x7-100=-16%

R. The population of a city is decreased by 20% in a year. In the next year the population is again
decreased by 30%. Find per cent decrease in population of the city from the original

(a) 44% (b) 50% (c) 55% (d) 56% |
Solution: '
(a) Net decrease in population |

20 = 3C ; |

-iﬂ—iiﬁw =20 - 30 + 6 = 44% decrease |
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Alternative Method:
B=T7-100=-44%

9. The selling price of a commodity is reduced by 25%. As a result, sale of the commodity (in
units) is increased by 20%. What will be the effect of this on the cash collection by the sale of

the commodity?

(a) 5% decrease (b) 10%% increase

{c) 45% increase (d) 10%% decrease
Solution:

{d) Net effect on the sale

=—25+20- 15,;03“ =—25+20 - 5=(-)10% i.e. 10% decrease

Alternative Method:
T5=12-100=-10%

10. The population of a city is decreased by 10% in a vear. In the next year the population is again
decreased by 30%. Find percent decrease in the population of the city from the original popu-

lation,
(a) 35% (b) 37% (c) 40% () 43%
Solutien:
(b) Decrease in population
=—10-30+ 2520 = 10-30+3 = (-) 37% = 37% decrease
Alternative Method:

97— 100=-3T%
11. B'sincome is 20% more than A's and C's income is 25% more than B’s. How many per cent
15 C's income more than A's?
(a) 5% (b) 40% (c) 45% (d) 50%
Solution:
{d) C’s income is more than A's by

20 = 25

=0+25+ 100

Alternative Method:
12 = 12,5 - 100 = 50%

12. IfB%s salary is 30% more than A's and C's salary is 20% less than B's. How many per cent C's
salary is more than A's?

=20+ 25+ 5= 50%

(a) 4% (b) 6% (c) 8% (dy 10%
Solution:
(a) C'ssalary is more than A's by
=30-20- 2520 L3029 6=4%
Alternative Method:
13 = 8 - 100 = 4%
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13, The price of a commodity was increased in the ratio 4 : 5. If a customer reduces its cons
tion in the ratio 4 : 3, how much per cent his expenditure on the commeodity will increse

decrease 7 .
(a) 1% increase (b) 1% decrease '
{c) 6.25 % increase id) 6.25 % decrease

Solution :

d) Expenditure in the first case =4 x 4= 16
Expenditure in the second case = 5 = 3= |3
Decrease in expenditure = 16 - 15= |

. Percentage decrease in expenditure =1—:Il}|}— 2 —525%

14. Pnice of an article increases by 20%. As a result turnover increases by 12%. Find the decrease
in quantity sold.

{a) 5% (b) 6.67 % ic) 8% (d) 16%
Solution : |
|
: . . 100 100 280 I
b) ntity sold after increase in price = (100+12)x =] ]2 —m—_—
(0) Quantty price =000+ G020 ™ 1120 ™ 3 I.
. Decrease quantity sold = m-% = 2::} =6.67T%

15. A sells his goods 20% cheaper than B but 20% dearer than C. How much a customer of B
saves, if he buys goods from C for Rs, 1007

(a) Rs. 4 (b) Rs. 40 (¢) Rs. 44 (d) Rs. 50
Solution: _
{d) IfC sells goods for Rs.100, then A charges = Rs. 100 + Rs. 20 = Rs. 120,

. Amount charged by B (for goods worth Rs. 100 of C) = 120x 100 20 00 _ s 150

. His savings = Rs. 150 - Rs. 100 = Rs. 50. |
16. Pm:w: of a commodity is increased by 25%. By how much new price must be reduced to restore

it to the original price?
(a) 20% (b) 25% © 33% (&) 50% |
Solution: ' '

(a) Increase in price =25% =

1 1
. Price is o be decreased by 777755 = 20% -

17. If A's salary is 25% more than B's, then how much per cent is B's salary less than A's:
(a) 20% (b} 30% (c) 25% (@ 333%
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Solution:

{a) A’s salary is more than B's salary by 25% = %

B's salary is less than A's salary by ﬁ = ‘% = 20%
18. [f price of oil is increased by 33% %, by how much a housewife must reduce consumption of
oil so that her expenditure on oil remains the same?
@ 3Bi% () 25% (c) 40% d) 50%
Solution:
(b) New price = | + %=% of original price

. New quantity with the same amount = 3 of the original quantity

3
~. Decrease in quantity = | - % =g =25%
Alternative Method:
Price is increased by 33 %‘5"5 =%

- Consumption is to be decreased by j‘“_l;_—l = ‘!-i = 25%.
19. If the price of coal is increased by 25%, by what percent the
consumption of coal must be reduced so that the expenditure is not increased?
(a) 20% (b) 25% © 3B3% (@) 50%
Solution:

(a) New price =1 + % =% of original price

= New quantity with the same amount = g of the original quantity

. Decrease in quantity = | - % = % = 20%

Alternative Method:
|

Price is increased by 25% =4

1 1
- Consumption 15 1o be decreased by 3777 3= 20%

20. Price of a commodity is reduced by 10%. By how much, new price must be increased 1o
restore it to the original price?
(a) 10% (b) 11% () 'i'ﬁ% ) 119

9
Solution:

.. |
(d) Price is reduced by 10% = 75

o L 1oL,
-» Reduced price is to be increased by (575§ = ”Eq‘“

~
b
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21. The difference between two numbers is 20% of the larger number. If the smaller number is 40,
the larger number is:
(a) 32 (b) 48 {c) 50 (d) 60
Solution:

{c) Difference between the numbers is 20% = % of the larger number.

1 1
o Difference = 5-1_4 of the smaller number =% w 4= 10

. Larger number = 40 + 10 = 30
11. A’sincome is 50% less than B's. By how many per cent, B's income is more than A's.
(a) 33.33% (b) 350% (e) 75% (d) 100%
Solution:
(d) A's income is less thin B's by 50% = %
1 1
. B's income is more than A'sby 377 7 = 100%

23, Price of cloth having been raised by 75%, by how much per cent a houscholder must reduce his
consumption of cloth so as not 1o increase his expenditure?

(a) 42?% (b) 5?%% (€} 75% (d) 50%

Solution:
3

{(a) Price is increased by 75 =3

3 ] &
». Consumption is to be decreased = 7.3~ 5 = 415%

24. Price of cloth having been reduced by 75%, how much per cent a householder can increase his
consumption of cloth so that his expenditure on the cloth remains the same?
(a) 50% (b) 75% (c) 200% (d) 300%
Solution:
3

(d) Price is decreased by 75% = 3

3 3
- Consumption is to be increased by 33 =7 =300% !

25. Ifthe price of sugar is increased by 50%, by how much percent a housewife must reduce the
consumption of sugar so that her expenditure on sugar is increased by 20% only.

|
(a) 10% (b) 12% (e) 20% (d) 25% i

Solution:
(c) New Price = 150% = % of original price

. Consumption with same amount = % of original cmsﬁnptinn
But total expenditure on sugar is increased by 20%.
»~. Expenditure = 100 + 20 = 120% of original expenditure
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 New consumption = 3 120 = 80%

. Decrease in consumption = 100% — 80% = 20%%
26. Price of admission ticket is reduced by 20%. As a result, total collection amount is increased
by 60%. Find percent increase in the sale of tickets.

(a) 24% (b) 40% (c) B0% (d) 100%
Solution:

(d) New Price =1~ 3 =3 of original price
. Tickets sold for same collection = % of original sale of tickets

But new collection = 100 + 60 = 160% of onginal collection

- New sale = % = 160 = 200% of onginal sale of tickets

.. Increase in sale of tickets = 200% — 100% = 100% of original

27. Ifthe price of a commodity is reduced by 10%. How much quantity of the commedity can be
bought with the same money which was sufficient to buy 90 kg. at the original price?

(a) 80kg (b) Blkg (c) 99kg (d) 100kg
Solution:

(d) Reduction in the price = 10% = ﬁ

- Increase in consumption with the same money

= % of the original quantity = % %90 kg. = 10 kg.

< Increased quant.:y < 90 + 10 = 100 kg.
28. Price of sugar having been fallen by 10%, a consumer can buy 10 kg. more of sugar than what
he was buying originally. Find the quantity he was buying originally.
(a) 80kg (b) 90kg () 100 kg (d) 110kg
Solation:
|

(b) Fall in price = 10% = 75

- Quantity bovght is to be increased by % of the original quantity.
< Original quantity is 9 times of the increase in quantity.
= Original quantity =9 = [0 kg, =90 kg.
19. Price of a commodity having been increased by 20%, a consumer can buy 10 kg. less than the
quantity he was buying originally. Find the quantity he was buying originally.
(a) 60 kg (b) 80kg (g) 90kg (d) 100kg
Solution:

. . 1
(a) Increase in price = 20% = 3

- Quantity bowght is to be decreased by & « . he original quantity.

. =
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s Driginal quantity 15 6 times of decrease in the guantity.
». Original quantity = 6 = 10 kg. = 60 kg.

0. It price of sugar is fallen by 5%, a man can buy 220 kg sugar. Find the quantity of sugar he Wis
buying originally.

' (a) 209kg (b) 210kg {e) 240 kg (d) 242 kg
Solution:

{a) Fall in price of sugar = 3% = ==
~ . Increase in quantity = ]L of the original quantity
= E:!ﬁ of the increased quantity = ;—0 x 120 kg=11 kg.
= Original quantity of sugar =220 — |1 = 209 kg.
Alternative Method :
220x 2 = 209 kg.
100

31. If price of rice is increased by 10%, a housewife can buy 110 kg. rice for a certain unn-l.u't
Find quantity of rice she was buying at original price.

(a) 99kg (b) 100 kg ic) 110kg (d) 121 kg
Solution:

‘.

(d) Increase in price of rice = 10% = Tlﬁ

. Decrease in quantity = I—II- of the original quantity

'i][I' of the decreased quantity = ~— * |10 kg= 11 kg.

. Driginal guantity of rice= 110+ 11 = 121 kg.
Alternative Method :

11D
110 —=|1|
" 50 kg.

the price been increased by 10%. how much quantity of sugar could he have bought for th
same sum?
(a) 180 kg (b) 200 kg {c) 220kg (d) 250 kg

Solation:
Sitwation [ :

32. Price of sugar having been fallen by 1094, a consumer can buy 22 kg. more than before. Hq

{a) Decrease in price = 10% = %

. Quantity bought is increased by ,—;L of the onginal quantity

s Original quantity 159 times of increase in quantity.
- Onginal quantity = (9 = 22) kg.

.
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Situation I11:

Increase in price = 10% = ﬁ of original price.

. Quantity bought is to be decreased by ﬁ of the original quantity

-. Decreased quantity = | - i = 17 of the original quantity
= (9 x 22) x ﬁ = 180 kg.

3}, Income-tax rate 15 20% in a particular year. I in the next year, a person’s income 15 increased
by 25% but total tax liability remaining the same, find tax-rate during the next year.
(a) 15% (b) 16% (c) 20%% (d) 25%
Solution:

(b) Let his income in first year = Rs. 100
Then income in the next year = Rs. 100 + 25% of Rs. 100 =Rs. 125
Let tax-rate in the second vear 15 x%.
Then 20% of Rs. 100 = x% of Rs. 125

100

.‘.x=2mlm

Alternative Method:

= 16%

_ . 1
Increase in income in second year = 25% = 3

Lif =

: N : .
<. Decrease in tax-rate so that tax liability remains same = 77 ©

- Decrease in ax-rate in second vear .1% x e = 4%

.~ Tax-rate in second year = 20% - 4% = 16%
3. The income of a sales agent remains the same even though the rate of commission is increased
from 4% to 5%. Find the percent decrease in the sales.
(a) 1% (b) 5% (c) 20% (d) 25%
Solution: '

(c) Increase in the rate of commission = 5% - 4% = 1%

. Relative increase in the rate of commission = ¥ = &
1 -1
 Decrease inthe sales= 37753 =20%
35. The rate of income tax is increased from 4% to 5% as the result of it, tax-liability of a person is
increased by 10%%. Find percent increase or decrease in his income.

(a) 5% increase (b) 9% increase

(c) 9% decrease (d) 12% decrease
Solution:

(d) MNewtax rate= 1+ ‘l‘ = % of original tax-rate.

.. Income must be g of the original income so that the tax-liability remains same.

But tax-liability = 100 + 10 = | 10% of onginal liability
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- Income = % = 110% = 88% of original income

~ Income is reduced by 12%.

36. Rate of commission is increased from 9% to 10%, but due to decrease in sal-:nmuun'qhy Rs.
10040, a selling agent got the same commission as in the last year. Find the amount crt'sal.e
achieved by him in the last year.

(a) Rs. 8000 (b) Rs.9000 ({c) Rs. 10000 (d) Rs. 12500 |
Solution: |
{¢) Increase in rate of commission = [ 0% - 9% = 1% |
0-9 | I

|

9 9
. Sale might have decreased by I—Iﬁ , if total commission eamned is same in the current year.

. Sales in last year = 10 times of decrease in sales
But actual decline in sale = Rs. 1000
. Sales during last year = 10 x Rs. 1000 = Rs. 10000
37. A man’s income is increased by Rs. 2000 in a year. Rate of income-tax having reduced from
25% 1w 20%, his tax-liability remains the same as in the last year. Find his mmmq in the
current year.
{a) Rs. 4000 (b) Rs. 5000 (c) Rs. 8000 (d) Rs. 10000
Solution: ;
{d) Decrease in tax-rate = 25% - 20% = 5% 5

. . 51
Felative decrease in tax-rate 35 =3

. Relative increase in rate of commission =

. Increase in income = % of last year's income = Rs. 2000

~ Income during last year = Rs. 2000 = 4 = Rs, 8000 .
*. Income during current yvear = Rs. 8000 + Rs. 2000 = Rs, 10000
38. The pu]pulatmn of a village ic increased by 5% in one year and in the next year it is d
by 5%. If at the end of second year, the population is 39900, what was the
beginning of first year?
{a) 39000 (b) 39500 {c) 39800 (d) 40000 !

Solution:
{d) Population in the beginning of first year
1D 100 2[} 20
= 39900 * 150 + 5 ~ 100 — 5 — 39900 = 37 * g = 40000
Alternative method:
Since, increase and decrease is same in both years.

< Decrease in population in 2 years = % ® %

4EH] of original population

= ﬁ = ﬁ of the population at the end of two years

- Decrease in population = ﬁ = 39900 = 100

- Population at the beginning
= Population at the end of two years + Decrease in population
= 39900 + 100 = 40000
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DISCOUNT

Discount is a very common term in the business world. By discount, we mean selling the
product below its Marked or List Price. Usually, manufacturer allows discount to the wholesaler
and the wholesaler to the retailer. Sometimes even retailer gives discount to the customer.

If a shopkeeper allows x% discount on the marked price of an article,
Then selling price of the article = (100 = x)% of the marked price.

Series of discount: More than one discount may be allowed on the article. In such case, first
discount is allowed on the total price of the article and then the second discount 15 allowed on the
amount payable after first discount.

Amount payable after a series of two discounts

100 — First Discount . 100 - Second Discount
100 100

Maote: This formula can be used for any number of discount series.

= Marked Price =

Finding Single discount rate equivalent to the series of two discounts

= First Discount + Second Discount - Elm Discount ::{f‘:;cund Discount

How to find discount rate equivalent to a series of more than two discounts?
Method:

1. Find discount rate equivalent to senes of two discounts.

2. Find discount rate equivalent to third discount and discount equivalent to first two
discounts and so0 on.

Example:
Find discount equivalent to the series of discount of 10%, 20% and 25%.
Solution:

Discount rate equivalent to 10% and 20%
10 = 20

-1ﬂ+2ﬂ—w=]ﬂ+20—3=33‘%
Discount equivalent to 25% and 28%
_ 25 % 28 _
=25+28- T —25+33—?—4ﬁ‘}'&

- Discount equivalent to 10%, 20% and 25% is 46%.
Alternative Method:
Let Marked Price = Rs. 100
100 - 10 100 - 20 100 - 25
100 100 100
207

Then Selling price = 100 =
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B 75
;H]ﬂﬂxﬁ 100 Im—Hh.Sil

-~ Discount = 10085 — 54% = 46%

SOLVED EXERCISE
1. Single discount rate equivalent to a series of discounts of 20% and 25% is: ;
(a) 3% (b) 40% {c) 45% (d) 50% I
Solution:
20 = 25

{b) Equivalent Discount = 20 + 25 - o5 =45-5=40%

2. ATV whose catalogue price 15 Rs. 15000 15 available at two successive discounts of Iﬂ%anﬂ
20%, Find the single equivalent discount.

{a) 25% (b) 28% (c) 30% (d) 32%
Solution:
(b) Single equivalent discount rate
= |0+ 20 - L = 30 -2 =28%
- ][}u - a

Hint: Equivalent discount by this method is calculated without using the catalogue price.

3. If A man allows 20% discount on all his articles, the number of the articles sold is increased by
20%. What 15 the effect on total sale?

{a) 40% Increase (b) 4% Increase (c) 4% Decrease (d) Wo effect
Solution:

-
(c) Effect on sales = 20 % 20

100

4. Catalogue price of a TV is Rs. 10000. How much a customer need to pay, if two successive
discounts of 20% and 20% are available on the TV?

(a) Rs.6000 (b} Rs.6200 (c) Rs.6400 (d) Rs. 6500
Solution: i

. _ 100 =20 100 = 20
(e) Amount paid for T.V. = 10000 = o X 100
8O _ B0

= 10000 * 756 * 15p = Rs. 6400
5. A watch whose list price is Rs. 500, is available at two successive discounts of 10% and Ilﬁ‘ b.
Amount paid by the customer is:
(a) Rs.330 (b)Rs.360 (c) Rs. 370 (d) None of these
Solution:

= 4%, decrease

e 100 - 10 _ 100 - 20
(b} Amount paid for watch = 500 = 00 % 100

. 80 . i

6. A man bought an article for Rs. 21. What was the marked price of the article if the article +;
sold at 30% discount?
ia) Rs. 30 (b) Rs.6.30 (e} Rs. 14.70 {d) Rs. 70
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Solution:
100
(a) Marked price of the article = 21 = {55 —35 = 21 ~ %ﬂ = Rs, 30

7. The price of an article is raised by 30% and then two successive discounts of 10% each are
allowed. What is net increase in the price of article 7

(@) 5% (b) 5.3% () 10% () 13%
Solution :
130 90 90
2 fag = I — e 3 —— = [ 05T
(b) Selling Price = 100> Tor 100" 100

- Net Increase in price = 5.3%

B. A shopkeeper allows two successive discounts of 3% and 7% while another allows two suc-
cessive discounts of 2% and 8%. From which shopkeeper should a customer buy if marked
price is same at both shops 7

{a) First (b) Second {c) Botharesame (d) Data Inadequate
Solution :
(b) Discount at first shop =3+1_:‘:; —10-21=79

Discount at second shop = 1+3_%= N-16=84

Hence offer at second shop is beneficial to the customer.

Note : In both cases, sum of discounts rates is same and the customer saves more on buying
from the shop where product of the rates is less. (3 = 7> 2 = B)

9. A shopkeeper allows two successive discounts on an article whose marked price is Rs. 150 and -
selling price is Rs. 105. What is first discount if second discount is 12.5% 7 '

(a) 16.67% (b} 17.5% (c) 20% (d) 25%
Solution :

) . I
ich anh{msmﬂdtmunwlﬂﬁ{l-ﬂ nlﬂixgsﬂs.lll}

»  First Discount = I—];ﬂ—x 100 = 20%



Chapter 21

PROFIT AND LOSS

In the exams, many questions are asked on this topic. This chapter is largely based on the
concepts of percentage. Therefore, you must learn the rules mentioned in Percentage chapters before
starting this chapter.

BASIC TERMS

Cost Price: The price paid by the purchaser for buying the article is called cost price of the
.article,

Selling Price: The price at whic'y the article is sold by the seller is called selling price of the
article.

Profit: The article is said to be sold at profit, if its Selling Price is more than its Cost Price.

Profit = Selling Price — Cost Price

Selling Price = Cost Price + Pralit

Loss: The article is said to be sold at loss, if its Selling Price is less than its Cost Price:

Loss = Cost Price - Selling Price

Selling Price = Cost Price — Loss

PROFIT AND LOSS PER CENT i

Profit/Loss per cent is relatior between Profit/Loss and Cost Price of an article. Therefore,
Profit or Loss per cent is always cal :uluted on Cost Price, unless mentioned otherwise. H

Profit . ., ., I
Profit (per cent) = Togtprice
Loss
Loss (per cent) = Gost price © |V

Example:
An article costing Rs. 10 is sold for a profit of Rs. 2. Find profit percent.

Solution:

- -
Profit per cent = ﬁ:lﬂﬂ—lﬂ%

RELATION BETWEEN SELLING PRICE AND COST PRICE

When the article is sold at Profit:
Selling Price = Cost Price x 100+ POl percentage |
100 |

Cost Price = Selling Price = 100+ Proht percentage |

210
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When the article is sold at Loss:
100 - Loss percentage
100

100
Cost Price = Selling Price * j7- Loss percentage

Selling Price = Cost Price =

CALCULATING PROFIT PER CENT WHEN GAIN IN ARTICLES IS GIVEN

If on selling *x" articles, a man gains equal to the cost price of *y" articles

ﬂunmmn}

To convert the fraction into percentage, multiply the fraction by 100.
If on selling *x" articles, a man gains equal to the selling price of *y" articles,

.
Then Profit X—y

To convert the fraction into percentage, multiply the fraction by 100.
Note: Loss is denoted by negative profit.

MORE FORMULAE

1. A shopkeeper marks his goods at x% above the cost price and then allows y% discount on
the marked price, then,

His profit percent =x -y - o

104}
2. Ifprice of an article is marked x%s above the cost price and x% discount is allowed on its
marked price.
_x
Then loss per cent = Tl

3. If two articles are sold for the same selling price. On selling first article, a man gains x%
and on selling the other article he loses x%, in such cases there will be always loss, and

: i !
Loss % = leﬂ i (Common Galn:;ﬂ and Loss %)

4. [If two articles are sold for the same selling price. On selling first, a man gains x% and on

selling the other he gains v%
. . 100 (x +y) + 2x
Then profit percentage in the transaction = —355 % x + Y

Note: Negative value of ‘numerator’ denotes loss.

5. RELATION BETWEEN PROFIT/LOSS AND COST PRICE/ SELLING PRICE |

WHEN THE ARTICLE IS SOLD AT PROFIT:
We know that Cost price + Profit = Selling price
= Cost Price < Selling Price
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. If we shift from Cost Price to Selling price.(i.e. to bigger base), smaller fraction is rl:#.nrrd
and ViCE-versa.

|
Profitis —— of the selling pri |
itis = of the selling price.

{a) If profit is % of cost price, then

|
Example: R '

-

If profit on selling a commodity is % of cost price, then |

Profit is ﬁ = % of the selling price.

(b) If profit is % of selling price, then

Profit 1s ﬁ of the cost price.

1
Example:

If profit on selling a commaodity is % of selling price, then
Profit is ﬁ = % of the cost price |

WHEN THE ARTICLE IS SOLD AT LOSS: |

I
We know that, Cost price — Loss = Selling price
. Cost Price > Selling Price

*, If we shift from Cost Price to Selling price (i.e. to :mllll:r base), bigger fraction is required
lnd vice-versa.

(a) IfLossis % of cost price,

Then Loss is ;-I_— of the selling price

Example:
If loss on selling a commodity is _Ii of cost price,

Then Loss is 3 =3 of the selling price

(b) If Loss is % of selling price,

Then Loss is —i_-—t of the cost price

Example:

If loss on selling a commodity is % of selling price, then
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Loss is % =£ of the cost price

6. On selling an article for Rs. x, a person eams a% profit. In order to earn b% profin he must

. L 100+ b
sell the article for Hs. x T00+a

e . _ 100 + Desired Profit (in %)
New Selling price = Old Selling Price * 55 Tmital PFrofit(in %)

Example:
If on selling an article for Rs. 220, a shopkeeper cams 10% profit, what should be the selling
price if desired profit is 20%7
Solution:
-
New Selling Price = 220 x 100 + =U ‘

'.I-u
—_— = =1 =Y = L
TO0 T __{}:-c”ﬂ R, 240

If two articles are sold - first article at x% profit and the second article at y% loss. thus
making no profit, no loss in the transaction,

Then Cost Price of the two articles are in the ratio of v : x.

Froof:

Let cost price of two articles is Rs.a and Rs.b respectively.

Then profit on first article = &

1040
And loss on second article = by
* 100
Since there 15 no profit or no loss in the bargain.
., ax _ by
o 100 .
soax = hy .
a_xy
b x

.. Cost of first article : Cost of second article

= Loss % on second article : Profit % on {irst article

8. A man purchases some articles @ “a” articles for Rs.b and sells them @ “x" articles for Rs.y.

Then his profit % in the transaction is !E.b_x_b“

Note: (ay — bx) is difference in cross multiplication of the four numbers as explained below:
yb
XYy

Note: Negative value of {ay — bx) denotes loss.
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SOLVED EXERCISE

1. 1fCost Price and Selling Price of an article are Rs.12 and Rs.15 respectively, profit percentage
is:
(a) 10% (b) 20% (c) 25% (d) 33.33%
Solution:
(c) Profit = Selling Price — Cost Price = Rs.15 -Rs. 12=Rs. 3 |

Profit
Profit % = m "i'!l{]ﬂ=25ﬁ

L. An article costing Rs.400 is sold at 20% profit. Find its selling price.
(a) Rs. 320 (b) Rs. 380 (c) Rs. 420 (d) Rs. 480

Solution:
. — y 100 + 20 120
(d) Selling price = Rs.400 oo - Rs. 400 = 100 = Rs. 480
Alternative method:

Selling Price = Cost price + Profit
= Rs. 400 + 20% of Rs. 400 = Rs. 400 + Rs. B0 = Rs. 480

3. A shopkeeper bought a chair whose marked pr'u:: is Rs. 800, at two successive discounts of
10%% and 15% respectively. He spent Rs. 28 on its transportation and then sold the chair fl::erE
B00. What is his gain in percentage 7

(a) 10% (b) 20M%% (c) 25% (d) 409% i
Solution :

90 85
(c) Cost Price =R£-Eﬂ‘ﬂﬂmxm+ Rs.28 = Rs 612 + Re. 28 = Re. 640

Profit = Rs. 800 - Rs. 640 = Rs. 160

160
Profit percent =m”m"}= 25%
4. An article costing Rs. 500 is sold at 10% loss. Find its selling price.
{a) Rs. 450 {b) Rs. 550 {c) Rs.a00 (d) Rs. 400
Solution:

(a) Selling price = Rs.500 x 12010 = Rs, 500 x 5 = Rs. 450

Alternative method:
Selling Price = Cost price — Loss
= Rs. 500 - 10% of Rs. 500 = Rs. 500 — Rs. 50 =Rs. 450
5. An article is sold for Rs. 900 and hence gaining 10% of the selling price. Find iis cost price,
(a) Rs. 800 (b) Rs. 810 (c) Rs. 990 (d) Rs. 1000
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Solution:
{c) Difference in two selling prices = 25% ~ 20% = 5% of cost price
Actual difference in two selling prices = Rs. 35 (i.e. 7 times of 5)
. Cost Price = 7 % Rs. 100 = Rs. 700

17. A machine is sold at a loss of 10%. Had it been sold at a profit of 15%, it would have fetched
Rs. 50 more. The cost price of the machine i1s:

(a) Rs.200 (b) Rs. 500 (c) Rs. 730 (d) Rs. 1000
Solution:
(a) Difference in two selling prices
= 10% — (- 15%) = 10% + 15% = 25% of cost price
Actual difference in two selling prices = Rs. 50 (i.e. 2 times of 25)
=~ Cost Price = 2 x Rs. 100 = Rs. 200

18. Profit margin of a merchant is increased by 10%, ifhe sells an article for Rs. 650 instead of Rs.
600. What is the cost price of that article?

(a) Rs. 50 {(b) Rs. 500 {c) Rs. 800 (d) Rs. 1000
Solution:
(b) Difference in two selling prices = 10% of cost price
Actual difference in two selling prices
= Rs. 650 - Rs. 600 = Rs. 50 (i.e. 5 times of 10)
.~ Cost Price =5 = Rs. 100 = Rs. 500

19. A bicycle is sold at 10% profit. Had it been sold for Rs. 10 less, the profit would have been 5%
only. What is the cost price of the bicycle?

(a) Rs. 100 (b) Rs. IBO (c) Rs. 190 (d) Rs.200
Solution:
(d) Difference in two selling prices = 10% — 5% = 5% of cost price
Actual difference in two selling prices = Rs. 10 (i.e. 2 times of 5)
.. Cost Price =2 = Rs. 100 =Rs. 200

20. An article is sold at 10% loss. Had it been sold for Rs. 30 more, the loss would have been 5%
only. What is the cost price of the article?

(a) Rs. 200 (b) Rs. 300 (c) Rs. 500 (d) Rs. 600
Solution:
(d) Difference in two selling prices = 10% - 5% = 5% of cost price
Actual difference in two selling prices = Rs. 30 (i.e. 6 times of 5)
. Cost Price = 6 = Rs. 100 = Rs. 600
21. On selling an article for Rs. 600, a man gains 20% of the selling price. Find profit percentage?
(a) 20% (b) 25% (c) 30% (d) 33.33%

Solution:
(b) Profit= ¢ of selling price
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Solution:

(a) Cost price = Selling prie + Loss = Rs. 250 + Rs. 50 = Rs, 300

. Loss percent = %={§ = 16.6T%
Alternative Method:
Loss = 345= of selling price = 5. of Cost Price =% of Cost Price = 16.67%

26, Selling price of an article is Rs. 330. Find cost price of the article, if gain is 10% on cost price.

{a) Rs. 280 (b) Rs. 290 {c) Rs. 300 (d) Rs. 310
Solution:

. 100 1
{e) Cost price = 33ﬂtm=ﬂ_ﬁ- 330 x §

=E

=

= Hs. 300
Alternative Method:

Profit = 10% of cost price = ﬁ of cost price

- TﬂlTi of Selling price = ﬁ « Rs, 330 = Rs. 30

<+ Cost price = Selling price — Profit = Rs. 330 - Rs. 30 = Rs. 300 -
27. On selling an article for Rs. 300, a shopkeeper gains 20% of the cost price. Find cost price of
the article.

(a) Rs. 240 (b) Rs. 250 (c) Rs. 350

(d) Rs.360
Solution:

(b) Cost price =300  1500gp = Rs. 300 x 190 =Rs, 250
Alternative Method:

Profit = % of cost price

= = of Selling price = & x 300 = Rs. 50
. Cost Price = Rs. 300 - Rs. 50 = Rs. 250

28. On selling an article for Rs. 900, a shopkeeper loses 10% of the cost price. Find cost price of
the article.

(a) Rs. 1000 (b) Rs, B10 (c) Rs. 990

(d) Rs. B0O
Solution:

- 100 _ 100 _
(a) Cost price =900 * mr=55 = Rs. 900 x Za = Rs. 1000

Alternative Method:

Loss = 10% of Cost Price = ﬁ} of Cost Price

= 57 of Selling price = § x 900 = Rs. 100
<. Cost price = 900 + 100 = Rs. 1000
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29, If an article costing Rs. 1000 is sold gaining 20% of its selling price. Find selling price of t
article. '

(a) Rs, 1250 (b} Rs. 1200 {c) Es. 980 (d) Rs 975
Solution:

(a) Profit=§ of selling price

= ﬁ of Cost Price = é = 1000 = Rs, 250
. Selling Price = Rs. 1000 + Rs. 250 = Rs. 1250

,
30. A retailer buys goods at % ofits marked price and seils theen at {—;} of the marked price, Figd

his profit per cent.
(a) 10% (b) 20% (c) 25% (d) 33.33%
Solution:
(d) Let the marked price of the goods = Rs. 10.
Then cost price =Rs. 10 x 5 =Rs.9

Selling price = 10 » % =Rs. 12

Profit=Rs. 3 on Rs. 9= 3 = =33.33%

31. A shopkeeper purchases goods at % of its marked price and sells them at 14% more than 115
marked price. Find his profit per cent.

(a) 10% (b) 20% (c) 25% (d) 33.33%
Solution:
{b) Let marked price of the goods = Rs. 100,
19

Then cost price = Rs.100 » 55 =Rs. 95

Selling price = Rs. 100 + 4% of Rs. 100 =Rs. 114
s Profit=Rs, 114 —95 =HRs. 19 on Rs, 95

19 _1 _
-~ Profit= 953 20%

32. A shopkeeper buys articles at 10% discount and sells them at 35% higher than the markl:d
price. What is his profit percentage 7 |
(a) 25% (b) 35% (c) 45% (d) 50% |

Solution :
(d) Let marked price = Rs. 100
Cost price = Rs. 100 - Rs. 10=Rs. 90
Selling price = Rs. 100 + Rs. 35 = Rs. 135
Profit = Rs, 135 - Rs. 90 = Rs. 45
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Profit percent = %h 100 = 50%
33. A merchant sold 20 kg of rice for Rs. 240 and thus earned profit equal to the cost price of 4 kg.
Find the cost price of rice per kg.
{a) Rs. 10 (b) Rs. 12 (c) Rs.14 (d) Rs. 15
Solution:
{(a) Selling price of 20 kg of rice = Rs. 240
.~ Cost price of 20 kg + Cost price of 4 kg = Rs. 240

= Costprice of 1 kg = Hs-% = Rs. 10

34. A man bought 25 kg of rice for Rs. 750. On selling them for a certain price, he suffered loss
equal to the selling price of 5 kg. Find the selling price of 1 kg of rice.

(a) Rs. 25 (b) Rs. 30 () Rs. 33 (d) Rs.37.50
Solution :
(a) Selling price + Loss = Cost price
~ Selling price of 25 kg + Selling price of 5 kg = Rs. 750

. Selling price of | kg = Rs. 53 = Rs. 25

35. Some quantity of tea is sold at Rs. 22 per kg, making 10% profit. If total gain is Rs. 88, what is
the quantity of tea sold?

(a) 4kg (b) 40 kg (c) 44kg (d) 50kg
Solution:

(c) Profit = 10% of Cost price = % of Cost Price

= fr of Selling Price = { x Rs. 22 = Rs. 2 per kg.

But actual gain = Rs. 88

< Quantity sold = E:—E =44 kg.

36. On selling an article for Rs. 550, a man gains 10%, What will be the selling price, if desired
profit is 20%7
{a) Rs. 500 (b) Rs. 600 {c) Rs. 660 (d) Rs. 715
Solution:

L 100+20 120 _
(b) Selling price = 550 * 57T = Rs. 550 = 170 Rs. 600

37. On selling an article for Rs. 400, a man loses 20%. What will be the selling price, if desired
profit is 109467

{a) Rs. 200 (b) Rs. 500 (c) Rs. 550 (d) Rs. 600
Solution:

. , 100+ 10 110
{c) Selling price = 400 = 100=20 =H5.-14}|]=<ﬁ = Rs, 550
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43. On selling 7 pens for Rs. 44, a man gains 10% of the cost price, what should be the selling
price of 10 pens, if desired profit is 40%7
(a) Rs. 30 {b) Rs. 56 (c) Rs. B0 {(d) Rs. 100
Solution:

(c) Selling price of 1 pen = %‘1

- Selling price of 10 pens = 10 x %

. Selling price of 10 pens at new rate = Iﬂ:#x% = Rs. 80

44. A man sells eggs (@ 10 eggs for 7 rupee, gaining 30%. How many eggs did he buy for 7 rupee?
a) 7 (b) 11 (e) 13 (d) 15
Solution:

() Selling price of 1 egg = 15

Cost price of 1 egg = %I%g=%
. He bought 13 eggs for Rs. 7.

45, Onselling an article for Rs. 600, a man gains 20%. What will be the profit if the article is sold
for Rs. 8007

(a) 60% (b) 50% (c) 40% (d) 30%
Solution:
(a) Selling Price = Rs. 600 = 120% of cost price

. New selling price = 120% = % = 160% of cost price

. Profit = 160% — 100% = 60% of the cost price

46. On selling an article for Rs. 630, a man loses 10%. What will be his profit if the article is sold
for Rs. 7497

(a) 5% (b) 6% c) ™ (d) 8%
Solution:
(c) Selling Price = Rs, 630 = 100% - 10% = 90% of the cost price

New selling price = 90% x 733 = 107% of cost price
= Profit = 107% - 100% = 7% of the cost price

47. On selling an article for Rs. 50, a man loses % of his outlay. Find his profit percentage, if the
article is sold for Rs. 66,

(a) 5% (b) 10% () 20% (d) 25%
Solution:

(b) Loss= é of Cost Price
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1.5 .
. Selling price = 1= 5 = g of Cost Price
- Rs. $0= 3 of Cost Price

66 . 11 .
-~ Rs bh= =x 0 of Cost Price = T of Cost Price

Sl= oiw

- Profit = —I=ﬁ = 10% of cost price

48. On selling an article for Rs. 64, a man gains % of his outlay. Find his profit percentage, if the
article is sold for Rs. 63.
(a) 12.5% (b) 20% () 25% (d) 33.33%
Solution:

(a) Gain= of Cost Price
.~ Selling price = 1+ % = % of Cost Price

S Rs, 64 = % of Cost Price

.‘.R&63=%“E?§nfﬂmﬂ'rjm
9 21 )
~ Profit= g=1=g =12.5% of cost price

49. A bought a pen for Rs. 200 and sold it to B at 10% gain. B sold it to C at 20% loss and C sold
it to D at 25% gain. What was the price paid by D 7

(a) Rs. 180 (b) Rs. 200 (c) Rs. 220 (d) Rs. 225

Solution :

L0 B0 123
100 100 100

50. A manufacturer sells a TV at 10% profit to a wholesaler who in turn sells it to a retailer at 20% i

Rs.220 '

(¢) Price Paid by D = 200

profit. If the price paid by the retailer is Rs. 13200, how much the TV costs to the manufac-

turer?
{a) Rs. 9000 (b) Rs. 9680  (c) Rs. 10000 (d) Rs. 11000

Solotion:

_ 100 100 _
{c) Cost to the manufacturer = 13200 = 170 * 110 = Rs. 10000

51. A sells an article to B at a profit of 20%. B sells it to C at a profit of 30%. If C has paid Rs.
780, the cost price of the article to A is:
{a) HRs. 350 (b) Rs. 390 {¢) Rs. 400 (d) Rs. 500
Solution:

(d) Cost price of the article to A = 780 x {30 % {55 = Rs. 500
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£2. A watch is sold at 10% discount on its marked price of Rs. 480, If the retailer makes 20%
profit on the cost price, find the cost price of the watch.
{a) Rs. 300 (b} Rs. 360 (c) Rs. 450 (d) Rs. 540
Solution:
(b) If marked price is Rs. 100, selling price = 100 = 10 = Rs. 90
If cost price is Rs. 100, selling price = 100 + 20 = Rs. 120

90 100
. Cost price = 480 = 100 E-Rs 360

53. A shopkeeper allows 25% discount on the marked price of his anticles and hence gains 25% of
the Cost Price. What is the marked price of the article on selling which he gains Rs. 1207

(a) Rs. 400 (b} Rs. 600 {c) Rs, 800 (d} Rs, 1000
Solation:

(¢) Marked price of the article = Rs. 120 = lzz.? I.:.:E}—R BO0

Himt: If profit is Rs. 25, then Selling price = Rs. 100 + Rs. 25 = Rs. 125,
If marked price is Rs.100, then Selling price = Rs. 100 - Rs.25 = Rs.75.

54. A man bought a horse for Rs. 10000 and sold it to B at 10% profit and B sold it to C at 109
loss. Find the amount paid by C.

(a) Rs. 10000 (b) Rs. 9900  (c) Rs. 9999  (d) Rs. 11000
Solution:
(k) If A buys the horse for Rs. 100, B pays Rs. 110.
If B buys the horse for Rs. 100, C pays Rs. 90.

. Amount paid by C = 10000 * 150 x 15k = 9900

55, A man purchased two articles for total cost of Rs, 9000. He sold the first article at 15% profit
and the second at 12% loss. In the bargain, he neither gained nor lost anything. Find cost price
of the first article.

{a) Rs. 4000 (b} Rs. 4500 {c) Rs. 5000 (d) Rs. 5500
Solution:
{a) Ratio of cost price of first and second articles = 12:15=4:5.

. Cost price of the first article = 5 x 9000 = Rs. 4000
56. A man purchased two articles for Rs. 10000 each. On selling first, he gains 20% and on the
other, he loses 20%. What is profit/loss in the transaction?
(a) 4% loss (b} 4% gain (c) 2% loss {d) No profitloss
Solution:
(d) Here, the cost price of both the articles are same.
~. Profit made on one item is exactly equal to loss suffered on the other.

.~ No profit, no loss.
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57. A man sold two articles for Rs. 10000 each. On selling first, he gains 10% and on the other, he
loses 10%. What is profitloss in the transaction?
{a) 1% loss (b) 1% gain (c) 2% loss  (d) No profitloss
Solution:

{Common Ga.m:trml:ll.u:uai.s‘jn2 10°
100 ~ 100

58. A shopkeeper marks price of his articles Ilﬁab-:wc the cost price and then allows 12% dis+
count on the marked price. What is his loss per cent?

= 1%

(a) Loss% =

(@) 0% (b) 1% (©) 1.44%  (d) 2.4%
Solution:
(c) Loss %= :g; = 1.44%

59. Onincreasing price of an article by 20%, number of articles sold fell by 20%. What is effect of
this on total sales of the article?

(a) 4% decrease (b) 4% increase
(c) 20% decrease (d) No effect
Solution:
20 = 20

(a) Effect of Sales amount = o0 = 4% Decrease
60, AmmhaMmarksprmeufhismlﬁlﬁihuwmmPnnemdlllnwsID‘!-'Edlmuntunh:

marked price. What per cent profit does he make?

(a) &% (b) 10% (c) 12% (d) 30%
Solution:

20= 10
{a) Profit=20-10- T !U—I—E";':-'E

61. A merchant marks price of his articles 25% above the cost price and allows 12% discount Iu
the customers. What per cent profit does he make?

(a) 8% {b) 10% ic) 13% id) 16%
Solution: |
i
(b) Profit=25-12- 2212 w1334 10% '
62. .f\ﬂhupkupummkshlagmdazﬂ%hlgh:rﬂ:mﬂmmﬂpnumdullnﬂmmﬁﬁlbuwi#r
marked price. Find his profit percent. |

1
(a) 20% by 25% (c) 333""3 (d) 50%

Solution :
(d) Let cost price = Rs. 100
Then marked price = 100 + 20 = Rs. 120

125
Selling price -l!ﬂxm- Rs.150
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.. Profit = 150 - 100 = Rs. 50

50
Profit percent =ﬁxlﬂﬂ=5ﬂﬁ

63. A sells an article to B at a profit of 20%. B sells it to C at a profit of 10%. How many percent
will C pay more than what A pays?
(a) 28% (b) 30% (c) 32% (d) 35%

Solution:
{c) Let Cost Price of the article = Rs. 100

Then amount paid by C = Rs. 100 x 120 x 110 = R, 132

~ C pays more than A = Rs. 132 - Rs. 100 = Rs. 32 or 32%
Alternative Method:

20 x 10
20+ 10 + T =20+ 10+2=32%

64. Two tables are purchased for the total cost of Rs.5000. First table is sold at 40% profit and
second at 40% loss. I selling price is same for both the tables, what is the cost price of the

table that was sold at profit?
(a) Rs. 1500  (b) Rs. 2000  (c) Rs 3500  (d) Rs.4000
Solution:

(a) 140% of cost price of first mble = 60% of cost price of second table
. Cost price of first table : Cost price of second table
=60:140=3:7
- Cost price of first table = %xiﬂﬂﬂ-h.lsm
65. A shopkeeper bought 2 pens for Rs. 480, He sold the first at a loss of 15% and the second at a
profit of 19%. Find cost price of the second pen, if selling price of both the pens are same.
(a) Rs. 195  (b) Rs.200  (c) Rs.250  (d) Rs.280
Solution:
{b) 85% of cost price of first pen = 119% of cost price of second pen
. Cost price of first pen : Cost price of second pen = 119:85=7:5
. Cost price of the second pen = 3 x 480 = Rs. 200
66. A man sold two articles for Rs. 600 each. On selling first, he gains 20% and on the other 30%.
What is profit percent in the transaction?
(a) 24.8% (b) 25% (c) 0% (d) 56%
Solution:
{(a) Profit percent in the transaction

100 x (20 +30) + 2 x 20 x 30 _ 5000 + 1200 _ 6200
- 300 + 20 + 30 LT 750 - 248%

67. A man sold two articles for Rs. 2500 each. On selling first, he gains 20% and on the other he
loses 10%. What is his percent profit in the transaction?
(a) 2.18% (b) 2.86% {c) 5% (d) 10%
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Solution:
(b) Profit percent in the transaction
100 % (20-10) + 2 x 20 x (=10)  1000-400 600
- = = = 2.86% .
200+ 20 - 10 210 210 (app-)

68. A fruit seller buys oranges (@ 3 for Rs. 2 and sells them (@ 4 for Rs. 3. His profit per cent is:
{a) 10% (b} 12.5% (c) 25% (d) 50%
Solution:

(b) Let he buys and sells 12 oranges i.e. LCM of 3 and 4.

Cost price of 12 oranges = 12 = % = Rs, 8

And, Selling price of 12 oranges = 12 x% =Rs. 9
Profit=Rs. 9 - Rs. 8 =Re.l onRs. §

=~ Profit per cent = % = 12.5%
Short-cut Method:

|
3x3-2x4 | _
Profit= S x4 "B 12.5%

I
Mote: In short-cut method:

I
Quantity bought = 3 = 4 = 12 oranges |
Selling price of 12 oranges=3*3=Rs. 9 I
Cost price of 12 oranges = 2 * 4 =Rs. 8 |
s Profit=Rs. 9-Rs. 8=Re.|

69. A fruit seller buys oranges @ 3 for Rs. 2 and sells them @ 2 for Rs. 3. His profit percentage is:

(a) 125% (b) 100% (c) 50% (d) 25% I
Solution:

|
{a) Let he buys and sells 6 oranges i.e. LCM of 3 and 2.
. 2
Cost price of 6 oranges = 6 x 3 =Rs. 4 |
Selling price of 6 oranges = 6 x 3 = Rs. 9

I
Profit=Rs. 9-Rs. 4 = Rs. 50n Rs. 4

I
Pmmpcrmu=§ = 125%

|
Short-cut Method: I
3 2 I
X |
2 3 |
|
y



Profit and Loss 229

' Pﬂbﬁ!]!ﬂ:ﬂlt=T=
70. A fruit seller buys oranges (@ 8 for Rs. 10 and sells them @ 10 for Rs. 8. His profivloss
percentage is:

{a) 36% loss (b) 36%gain (c) 45%gain  (d) 45% loss
Solution:

(a) g 10

LU

e _ 8x8-10x10 _ 64-100 _ -36 _
L P]'ﬂﬁl'pﬂl‘l:ﬂ'l‘l— “.'”'ilﬂ - !m - Im —{—]3-55"'-

~. Loss = 36%

71. A merchant buys oranges at a certain price per dozen and sells them charging 9 times that price
for 100 oranges. Find his profit per cent.
(a) 5% (b) 8% {c) 10% (dy 12.5%
Solution:
{(b) Let cost price of one dozen of oranges = Re. |
Then selling price of 100 oranges = 9 = Re. | = Rs. 9
12 1

100 9
i C12x9—0x100
aa P'I'l}ﬂt'ﬁ— -Ix-lm - E%
T2. A fruit seller buys oranges (@ 3 oranges for Re.| and sells them @ Rs. 3 each. His percentage
profit is;
(a) 50% (b) 100% () 200% (d) B00%
Solution:
(d) 3 1

i3
- Profit percent = 21 = ¥ = 8009

73. A retailer bought some apples @ 7 apples for Rs. 4 and sold them (@ 8 apples for Rs, 5. IThe
gains Rs. 30 on that day, find the quantity of apples sold by him on that day.

{a) 56 (k) 70 {c) 80 (d) 560
Solution:

(d) LCM of quantities purchased and sold i.e. LCM of 7 and & is 56.

Cost price of 56 apples = 36 = ; = Rs, 32



Short-cut Method:

T4,

Solution:

75,

Solution :

Selling price of 56 apples = 56X 3 = Rs. 35

Profit on selling 56 apples = Rs. 35 —Rs. 32 =Rs. 3
But actual profit is Rs. 30 (i.e. 10 times of 3) .
- Apples sold = 56 = 10 = 560 apples

7 4

g8 5
.. Profit is Rs. (7 = 5) — Rs. (4 = 8) on (7 = 8) apples.
.~ Profit is Rs. 3 on 56 apples.
But actual profit is Rs. 30 (i.e. 10 times of 3) _ I
.. Apples sold = 56 = 10 = 560 apples :

A man bought some oranges at the rate of 3 oranges for one rupee and equal nmnh:rnf:;ﬁ

at the rate of 2 oranges for one rupee. What is his profit, if he sells 2 oranges for one
(a) 20% (b)3333% (c) 50% (d) No profivloss

(a) LCM of quantities purchased and sold i.e. LCM of 3, 2 and 2 is 6.
Cost price of 6 oranges (@ 3 oranges for a rupee = %H 6=Rs.2

Cost price of 6 oranges @ 2 oranges for & rupee = ,'ix-s=n.~a.3
= Costprice of 12 (i.e.6+6)oranges=Rs. 2+ Rs. 3=Rs. 5

Selling price of 12 oranges = 4 x 12 = Rs. 6
Profit=Rs. 6— Rs. 5= Re.l on Rs.

huﬁtpcrccm=§=:ma

A shopkeeper sold one-third of his articles at 16% profit and the remaining at 10% pmﬁ. Find
his overall profit per cent.
(a) 12% (b) 15% (c) 26% (d) 36%

(a) Let total articles sold are 3 of Rs. 100 (cost price) each.
Theen total gain=1 = 16 + 2 = |0 = Rs. 36.

Profit percent -%xll}l}tu%
|

76. A shopkeeper sold one-third of his articles at 5% profit. At what profit percent should he sell

the remaining articles so that his overall gain is 15%.
(a) 10% (b) 20% (c) 25% (d) 30%
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Solution :
{(b) Let total articles sold are 3 of Rs. 100 (cost price) each.
Then total desired gain = 3 = 15 = Rs. 45.
Gain on the first item = Rs. 5
Required gain = 45 — 5 = Rs. 40 on the remaining articles.
40

~ Profit percent on remaining stock = 5" 20%

77. A shopkeeper sold one-fourth of his articles at 15% loss, At what profit percent should he sell
the remaining articles so that his overall gain is 6% 7 .
(a) 13% (b) 16% (e) 17% (d) 21 %
Solution :
{a) Let total articles sold are 4 of Rs. 100 {cost price) each.
Then total desired gain = 4 = 6 = Rs. 24,
Loss on the first item = Rs. 15
Required gain = 24 + |15 = Rs. 39 on the remaining articles.

. 39
. Profit percent on remaining stock =T=|3'r'"'n

T78. By selling 4 articles, a shopkeeper gains equal to the cost price of | article. Find his gain per
cent.

(2) 10% (b) 20% (e) 25% (d) 30%
Solution: .

() Profit % = 14- 25%

79. [If the cost price of 11 oranges is equal to selling price of 10 oranges. Find profit per cent.
(a) 9% (b) 9.99% (c) 10% (d) 11.11%
Solution:
{c) Profit on selling 10 oranges
= Cost Price of 11 oranges — Cost Price of 10 oranges
= Cost price of | orange
Prnﬁt%-ﬁ = 10%

B0. By selling 10 articles, a shopkeeper gains equal to the selling price of 2 articles. Find his gain
per cent.
(a) 6.33% (b) 20% (e} 25% (d) 30%
Solution:

2 __1_
(€) Profit% = 15=5 =3 =25%

81. On selling 10 articles, a merchant loses equal io cost price of 2 articles. Find his loss per cent.
(a) 12.5% (b) 20% {c) 25% (d) 33.33%
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Solution:

(b) Loss %= 75 = 3 =20%

82. [Ifthe cost price of 15 tables is equal to selling price of 20 tables. Find profit/loss per cenl.
(a) 5% loss (b} 5% gain {e) 25%gain (d) 25% loss
Solution:
(d) Profit on selling 20 tables
= Cost Price of 15 tables — Cost Price of 20 tables
~. Loss = Cost Price of 5 tables

* Loss % = i%’=':i - 259

83. By selling 15 articles, a shopkeeper loses the selling price of 2 articles. Find his loss per 1:1!1.1.

LA e

(a) 10% (b) 11.11% c) 12.5% (d) 25%
Solation:
(a) mn;%=ﬁ=5—§=[—& = (=) 10%
- Loss = 1084

84. A trader marked his goods at 20% above the cost price. He sold half the stock at marked price,
one quarter at a discount of 20% on marked price and rest at a discount of 40% on the ed

price. What is his total gain 7 i
(a) 2% (b) 3% (£) 4% (d) 6% |
Solution :
{a) Let cost price = Rs. 100
Then marked price = Rs. 120

) . 1 1 1 60
Total selli e =—x 1204+ —x120x —+—x120x—
H.EPI"I-E IH +4H’ h’.lm+4h€ :.:lu.ﬂ
= Rs, (60 + 24 + 18) = Rs. 102
- Profit= 102 - 100 = Rs. 2 on Rs, 100 = 2%

85. A milk seller purchased milk at the rate of Rs.10 per litre and adds one fifth of water toit.
What per cent profit does he make by selling the mixture at Rs.12 per litre?

(a) 20% (b) 25% (c) 30% (d) 50%
Solution: i

{d) The mixture contains 5"- water init.

. Quantity of milk in 1 litre of mixture = 1-3 = % litre |

Actual cost price per litre = Rs. 10 r% = Rs. & per litre
Profit per litre=Rs. 12-Rs.8=Rs. 4on Rs. 8

~4_1_
v e Pl'ﬂﬁt— S_z _S{Ffi
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B6. The profit earned on selling an article for Rs. 575 is equal to loss suffered when the article is
sold for Rs. 325, Find the cost price of the article,
(a) Rs. 650 (b) Rs.550 (¢} Rs. 500 (d) Rs. 450
Solution:
{d) Let the loss and gain is Rs. x in each case.

Then Cost Price = 575 =x=325+x

s 2 =575-325=250

. ox=125

~.Cost Price = Selling Price (second) + Loss
= Rs. 325 + Rs. 125 = Rs. 450

Or Cost Price = Selling Price ( first) — Profit
= Rs. 575 - Rs. 125 = Rs. 450

Alternative Method:
Let the loss and gain is Rs.x in each case.
Then Difference in two selling prices = 2x = Rs. 575 — Rs, 325

2x = Rsg, 250
x=3%—“=ns.|:s

Cost Price = Selling Price (second) + Loss
=Rs. 325+ Rs. 125 = Rs. 450
Or  Cost Price = Selling Price (first) — Profit
=Rs. 575 — Rs. 125 = Rs. 450

87. Anarticle is sold for Rs. 500 and hence lost something. Had the article is sold for Rs. 700, the
merchant would have gained three times the former loss. Find the cost price of the article.

(a) Rs. 525 (b) Rs. 550 {c) Rs. 600 (d) Rs. 650
Solution:
(b) Let loss in the first case = Rs. x.
Then profit in second case = Rs. 3x.
. Rs. 500 = Cost price — Rs. x (1)
And Rs. 700 = Cost price + Rs. 3x (2)
Solving equations (1) and (2), we get:
4x = Rs. 200, or x = Rs. 50
. Cost Price = Selling Price ( first) + Loss
= Rs. 500 + Rs, 50 = Rs. 550
Or Cost Price = Selling Price (second) — Profit
= Rs. 700 - 3 » Rs. 50 = Rs. 700 — Rs. 150 = Rs. 550
Alternative Method:
Let loss in the first case = Rs. x.
Then profit in the second case = Rs, 3x
Difference in two selling prices = x + 3x = Rs, 700 - Rs, 500
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91. If selling price of an article is % of cost price, then profit percent is:

{a) %‘H (b) 25% (e) 3333 % (d) 50%
Solution:
{c) Let cost price of the article = Re.1.
Then its selling price = Rs. 3

Pmm=1ts.§ ~Re.l =R¢.% on Re. 1

* Profit= % =133.33%
Alternative Method:
Let cost price of the article = Rs. 3.
Then selling price = Rs. 3 * 3 = Rs. 4
Profit = Rs. 4 ~ Rs. 3 = Re.] on Rs. 3
% Profit = % =13333%

92. If cost price of an article is % of its selling price, the profit or loss per cent is:

(a) 33.33 % loss (b) 33.33 % profit
(e¢) 50% loss (d) 50% profit
Solution:

{a) Let selling price of the article is Rs. 2.
Then cost price = Rs. 3 P
s Loss=Rs. 3-Rs, 2=Re.l onRs. 3

~ Loss= % = 33.33%
Alternative Method:

Cost price is % of the selling price
-. Selling price is 3 of the cost price
. Loss = Cost Price - Selling price = 1—% = % =33.33%

93, [fselling price of % of the stock of oranges is equal to cost price of the whole stock , find profit
per cent. .
(a) 20% (b) 25% (€) 30% (d) 33.33%
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Solution:
(b) Let Cost price of | orange = Re. |
~ Cost price of 4 oranges = Rs. 4 |
Selling price of 4 oranges = Cost price of 5 oranges = Rs. 5 |
. Profit=Rs. 5—Rs. 4 =Re.l on Rs. 4

| |
1=25'}"rl- . |

= Profit % =
94, Find the profit per cent made on selling an article for a certain amount, if on selling the article

fur% of the amount causes 10% loss?

(a) 2.5% (b) 7.5% (e) 15% (d) 20%
Solution: '
(d) 10% loss means 100% - 10% = 90% of the cost price

Which 15 equal to % of the Selling Price

. Selling Price = % % 90% = 120% of Cost Price |

. Profit = 120% - 100%s = 20%
95. A man sold two articles for Rs. 990 each. On selling first, he gains 10% and on the other, he

loses 10%. Find his wotal gain or Joss.
{a) Rs. 9.90 (b) Rs. 10 {e) Rs. 19.80 {d) Rs.20
Solution:

3
{d) Loss%= % = 1% of the cost price = ﬁ of the cost price

= ﬁ = # of Selling Price

. Total loss on two articles = 2 x 990 x 55 = Rs. 20
96. A man sold two articles for Rs. 120 each. On selling first, he gains 20% and on the other, he
loses 20%. Find his total gain or loss.
(a) Rs.4.80 (b) Rs.5 {c) Rs.9.60 (d) Rs. 10
Solution:
2
(d) Loss% = %=4’ﬁ-ufﬂm uusl;ric:-%ﬁ of the cost price
= Tj]:i = E!i of Selling Price
. Total loss on two articles =2 x 120 x 5 =Rs. 10

97. A shopkeeper buys articles at 20% discdunt on marked price and sells them at 50% profit. |
How much percent the selling price is above the Marked Price? -

(a) 20% (b) 30%% {c) 60% (d) T0%
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Solution : i
(@) Let marked price = Rs. 100
Cost price = Rs. 100 - Rs. 20 = Rs. B0

150
Selling price = RS-EDEE =Rs.120
. Selling price is 20% above the marked price.

98. A merchant marks price of his articles 20% above the cost price and allows some discount on
the marked price and hence makes 8% profit. Find the rate of discount.

(a) 10% (b) 12% (c) 28% (d) 30%
Solution:
{a) Let cost price = Rs. 100
Marked price = Rs. 100 + Rs. 20 = Rs. 120
Selling price = Rs. 100 + Rs. 8 = Rs. 108

Discount = Bs. 120 - Rs. 108 =Rs. 12

. 12 _ 1
-~ Rate of discount = 0-16" 1085

99, A merchant marks price of the articles 25% above the cost price and allows some discount on
the marked price and makes a profit of 10%. Find the rate of discount.
(a) 10% (b) 12% () 12.5% (d) 15%
Selution:

(b) Let cost price = Rs. 100
Marked price = Rs. 100 + Rs. 25 = Rs. 125
Selling price = Rs. 100 + Rs. 10 = Rs. 110
Discount = Rs. 125 - Rs, 110 = Rs, 15

. Rate of discount = % 100 = 12%

100. A merchant eamns 20% profit, even after allowing 20% discount on the marked price of an
article. How much the marked price is above the cost price?
(a) 40% (b) 36% (c) 44% (d) 50%
Solution:
(d) Let cost price = Rs. 100
Then selling price = Rs. 100 + Rs. 20 = Rs. 120

Discount = 20% of Marked price = ¢ of Marked price

= 7 of Selling price = 7 of Rs. 120 =Rs. 30
. Marked price = 120 + 30 = Rs. 150
. Marked price is 50% higher than the cost price.
Alternative Method:
Selling Price = Rs. 120
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s Marked Price = Rs, 120 = % = Rs. 150

- Marked price is 50% higher than the cost price.

101. A merchant makes 60% profit, after allowing 20% discount on the marked price of an article.

How much the marked price 15 above the cost price?
(a) 60% (b) B0% (c) 92% (d) 100%
Solution:
(d) Let cost price = Rs. 100
Then Selling price = Cost price + Profit = Rs. 100 + Rs. 60 = Rs, 160

= Discount = 20% of Marked price = % of Marked price

= <L+ of Selling price =1 of Rs. 160= Rs. 40

. Marked price = Selling price + Discount = 160 + 40 = Rs. 200
- Marked price is 100% higher than the cost price.
Alternative Method:
Selling Price = Rs. 160

- Marked Price = Rs. 160 ‘Eﬂf = Rs. 200

- Marked price is 10{0%% higher than the cost price.

102. A shopkeeper allows 4% discount on the marked price of an article and earns 20%
his profit percent, if he allows 10% discount.

(a) 12% (b) 12.5% (c) 14% (d) 16%
Solution :

(b) Let the marked price of the article = Rs, 100
Selling price after 4% discount = Rs. 100 - Rs. 4 = Rs, 96

100
Cost price when profit is 20% =gﬁx~|—ﬁ=hﬂﬂ

Selling price after 10% discount = 100 - 10= Rs. 90

- Profit percent = 32100 =12.5%
103. A shopkeeper earns a profit of 25%, after allowing 10% discount on the list price. W
cost price of an article whose list price is Rs. 500 7
(a) Rs. 360 (b) Rs. 400 (c) Rs. 450 (d) Rs. 540
Solution :
{a) Listed price (marked price) of the article = Rs. 500

Selling Price after 10% discount = Rs.sm::%

fit. Find

hat is the

. _— J .
Selling Price is 125% or 4 of the Cost Price.
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Cost Price = m.smx% . % — Rs.360

104. A shopkeeper marks his articles 20% above the cost price and gives a discount of 10% on the
marked price. Find the cost price of the article, if the selling price is Rs. 540.
{a) Hs.450 (b) Rs. 500 (c) Rs. 550 (d) Rs. 600

Solution :
(b) Selling price of the article = Rs. 540
Marked price = Rs.540x
100 100 100
e = e % — = Rs.540% — x — = Rs.
Cost price = marked price = 120 Rs.5 ﬂxmxuu Rs.500
105. A profit of 20% is eamed even afler allowing 4% discount on the marked price. How much the
marked price is above the cost price”
(a) 16% (b) 24% (c) 25% (d) 30%
Solution:

{c) Let cost price = Rs. 100
Then Selling price = Cost price + Profit = Rs. 100 + Rs. 20 =Rs. 120

Discount = 4% of Marked price = ;—5 of Marked price

= 53 of Selling price = 5 of Rs. 120=Rs. 5
. Marked price = Selling price + Discount = 120 + 5 = Rs, 125
- Marked price is 25% higher than the cost price.
Alternative Method:
Selling Price = Rs. 120

- Marked Price = Rs. 120 %-m. 125

.. Marked price is 25% higher than the cost price.
106. A merchant makes a profit of 12%, after allowing 30% discount on the marked price. How
much the marked price is above the cost price?

(a) 42% (b) 45% (c) 60% (d) 80%

Solution:
(c) Let cost price of the article = Rs. 100

Then Selling price = Cost price + Profit = Rs. 100+ Rs. 12 = Rs. 112
Discount = 30% of marked price = 15 of Marked price
= 13 of Selling price = 3 x Rs. 112=Rs. 48

. Marked price = Selling price + Discount = Rs. 112 + Rs.48 = Rs.160
. Marked price is 60% higher than the cost price.
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Alternative Method:
Selling Price = Rs. 112

. Marked Price = Rs_ 112 = % = Rs. 160

. Marked price is 60% higher than the cost price.

107. On allowing 20% discount, 12% loss is suffered. How much the marked price is above the
cost price?
(a) B% (b) 10% (c) 12% (d) 15%
Solution:
{b) Let cost price of the article = Rs. 100
Then Selling price = Cost price — Loss = Rs. 100 — Rs. 12 = Rs. 88

Discount = 20% of marked price = ; of Marked price

= 30 of Selling price = ; x Rs. 88 = Rs. 22

= Marked price = Rs. 88 + Rs. 22 = Rs. 110i.e. 10% above the cost price
Alternative Method:
Selling Price = Rs. 88
100

-» Marked Price = Rs. 88 x 55 =Rs. 110

+ Marked price is 10% higher than the cost price.
108. A shopkeeper gains 17% afier allowing a discount of 10% on the marked price of an mtfr.]:.
Find his profit per cent if the articles are sold at marked price allowing no discount.
(@) 23% (b) 27% () 30% @ 37% |
Solution:
{c) Let cost price of the article = Rs. 100
Then Selling price = Cost price + Profit = Rs. 100 + Rs. 17 =Rs. 117

Discount = 10% of marked price = IL of Marked price

= g of Selling price = g * Rs. 117=Rs. 13

». Marked price = Selling Price + Discount = Rs. 117 + Rs. 13 = Rs. 130
. Profit on selling at marked price
= Rs. 130 - Rs. 100 = Rs. 30 on Rs. 100 i.e. 30%. I
Alternative Method: I
Selling Price=Rs, 117

. Marked Price = Rs. 117 % 48 =Rs. 130

-. Profit = Rs. 130 — Rs. 100 = Rs. 30 on Rs. 100 i.e. 30%.

109. A man sold one watch and one pen for Rs. 492 and Rs. 168 respectively, gaining 10% of the
total cost price of the two articles. Had he sold the watch for Rs. 435 and the pen at i3 cost
price, he would have lost 5% on the total cost price. Find the cost price of the watch.

{a) Rs. 135 (b) Rs. 223 {¢) Rs. 375 (d) Rs. 465
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Solution:
{(d) In the first case:
Total sales = Bs. 492 + K3, 168 = Rs. 660
Profit earmed = 10%

. . 100
= Cost price of both the articles = Rs. 660 x 775 = Rs. 600

In the second case, total loss = 5%
Total selling price at 3% loss = Rs. 600 - 5% of Rs. 600 = Rs. 570
= Selling price of watch + Cost price of pen = Rs. 570
- Rs. 435 + Cost of pen = Rs. 570
+ Cost of pen = Rs. 570 - Rs. 435 = Rs. 135
». Cost of watch = Total Cost Price — Cost Price of pen
= Rs. 600 - Rs. 135 = Rs. 465
110. Omn selling an article for Rs. 144, a man's gain in percentage is equal to the cost price of the
article. Find cost price of the article.

{a) Rs. 8 (b) Rs. I8 ic) Rs. 80 (d) Rs. 180
Solution:
(c) Let cost price of the article = Rs_ x
Then profit earned = x%
. Selling price = Cost price * 100 +ll:]rﬂnﬁt % _ :q:{I'IIf:L}IIﬂ+ X)
~ If profit 1s 1084, then cost price is Rs. 10 and selling price will be
10110
s 7 | =11 =11

If profit is 20%, then cost price is Rs.20 and selling price will be

- 0% Lax12=24

Similarly for 30% profit, selling price =3 = [3=39
And for 40% profit, selling price = 4 x 14 = 56

On checking we find that

Hx]E=]144

.. Cost price = Rs. 80

111. On selling an article for Rs. 735, a shopkeeper’s gain in percentage is equal to the cost price.
Find percent profit on sale of the article.

(a) 5% (b) 25% (c) 30%% (d) 150%
Solution:
{c) Using the method explained in the last question, we get
3= ]5=T75
<~ Profit = 50%

112. A shopkeeper bought 200 articles, each costing the same. He sold 30%% of the articles at 20%
profit and the remaining at 10% profit. If total profit made by him is Rs. 2600, find cost price
of one article.

{a) Rs. 100 (b) Rs. 200 (c) Rs. 1300 (d) Rs.2600



Solution:
(a) Profit in the transaction = 30% = 20% + 70% = 10% = 6% + 7% = 13% |
But actual profit = Rs. 2600, |

. Cosi Price of 200 articles = 2600 + 13% = 2600 x 1%’

. - . 00, 1 _
- Cost price of | article = 2600 = 13 = 3pg = Rs. 100

113. A machine is sold at a profit of 10%. Had it been bought for 10%% less and sold for Rs. |
the profit would have been 20%. What is the cost price of the machine?
(a) Rs. 110 {(b) Rs. 120 {c) Rs. 200 (d) Rs. 500
Solution:
(d) Let cost price of the machine = Rs. 100.
Then its selling price = Rs. 100 + Rs. 10=Rs. 110

In second situation:
Cost price = Rs. 100 - Rs. 10=Rs. 90
Selling price = Rs. 00 = % = Rs. 108

Difference between two selling prices = Rs. 110-Rs. 108=Rs_ 2
But actual difference is Rs. 10 (i.e. 5 times of Rs. 2)
. Cost price = 5 x Rs. 100 = Rs. 500

Alternative Method: 1

In the first situation, Selling price = 110%% of Cost Price

In the second situation, Cost Price = 90% of original Cost Price
- New Selling price = 120% of 90% of original Cost Price

= 110% of Cost Price — Rs. 10 = 120% of 90% of Cost Price _
~ 110% of Cost Price — Rs. 10 = 108% of Cost Price i
-, 2% of Cost Price = Rs. 10 (i.e. 5 times of 2)
. Cost price = 5 x Rs. 100 = Rs. 500

D less,

114. A man sells an article at 10% profit. Had he bought it for 10% less and sold it for Rs. L;Ilm.

he would still have gained 10%. Original Cost Price of the article is:
(a) Rs. 1000 (b) Rs. 1100  (c) Rs. 1200 (d) Rs. 1210
Solution:
(b) Let cost price of the article = Rs. 100.
Then its selling price = Rs. 100 + Rs. 10=Rs. 110
In second situation:
Cost price = Rs. 100 — Rs. 10 = Rs. 90

Selling price = Rs. 90 x {55 = Rs. 99

Difference between two selling prices =Rs. 110-Rs. 99=Rs, 11
But actual difference = Rs. 121 (i.e. 11 times of Rs. 11) ‘
» Cost price = 11 = Rs. 100 = Rs, 1100
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Alternative Method:
110% of Cost Price = Rs. 121 = 110% of 90% of Cost Price
= 110% of Cost Price — Rs. 121 = 99% of Cost Price
~ 11% of Cost Price = Rs. 121 (i.e. 11 times of 11)
.~ Cost price= 11 = Rs, 100=Rs. 1100

115. A man sold an article at a loss of 10%. Had he bought it for 20% less and sold it for Rs. 55
more, he would have made a profit of 40%. Original cost price of the article is:

(a) Rs. 225 (b) Rs, 250 {c) Rs.300 (d) Rs. 500
Solution:
(b) Let cost price of the article = Rs. 100.
Then its selling price = Rs. 100 - Rs, 10 = Rs. 90
In second situation:
Cost price = Rs. 100 - Rs. 20 = Rs. 80

Selling price = Rs. 80 * 150 = Rs. 112

Difference between two selling prices = Rs. 112 — Rs. 90 = Rs. 22
But actual difference = Rs. 55

+ Coat price = % « Rs. 100 = Rs. 250
Alternative Method:
90% of Cost Price + Rs. 55 = 140% of 80% of Cost Price
o %% of Cost Price + Rs. 55 = 112% of Cost Price

- 22% of Cost Price = Rs. 55
. Cost price = 55 x 100 = Rs. 250
116. A man sold an article at 10% loss. Had he bought it for 10% more and sold it for Rs. 20 less,
he would have lost 20%. Original Cost Price of the article is:
(a) Rs.200  (b) Rs.500  (c) Rs.1000  (d) Rs.2000
Solution: ! :
(€) Let Cost price of the article = Rs. 100
Then its selling price = Rs. 90
In second situation:
Cost price = Rs. 100 + Rs. 10 = Rs. 110

Selling price = Rs. 110 185 = Rs, 88

Difference between two selling prices =Rs, 90 - Rs. 88 =Rs. 2
But actual difference = Hs. 20 (i.e. 10 times of Rs. 2)
s Cost pnce = |0 = Rs, 100 = Rs. 1000
Alternative Method:
0% of Cost Price — Rs. 20 = 80% of 110% of Cost Price
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. 90% of Cost Price — Rs. 20 = 88% of Cost Price |
. 2% of Cost Price = Rs. 20 (i.c. 10 times of 2)
». Cost price = 10 x Rs. 100 = Rs. 1000

117. A man sold a horse at 10% profit. Had he bought it at 20% less and sold for Rs. 10 more, he
would have made a profit of 40%. What is the cost price of the horse?

(a) Rs. 400 (b) Rs. 500 (c) Rs. 600 (d) Rs. 1000
Solution:
(b) Let cost price of the horse = Rs. 100
Then selling price = Rs. 100 + 10% of Rs. 100 =Rs. 110
In the second situation:
Cost price = Rs, 100 - 20% of Rs. 100 = Rs. 80.
MNow selling price = Rs. 80 + 40% of Rs. 80 =Rs. 112
Difference between two selling prices =Rs. 112-Rs. 110=Rs. 2
But actual difference = Rs. 10 (i.e. 5 times of 2)
. Cost price = 5 x Rs. 100 = Rs. 500
Alternative Method:
110% of Cost Price + Rs. 10 = 140% of 80% of Cost Price
. 110% of Cost Price + Rs. 10 = 112% of Cost Price
2% of Cost Price = Rs. 10 (i.e. 5 times of 2)
. Cost price = 5 x Rs. 100 = Rs. 500
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AVERAGE

e —

Average is calculated by adding all the observations and dividing the sum by number of
observations. Average is also known as arithmetic mean.

sum of n terms
n

. [f average of ‘n” terms is ‘x", then sum of *n’ terms = nx.

<. Average of *n’ terms =

FORMULAE

1. If average of some numbers is ‘x" and a constant number “a’® is added to each term of the
series,
Then new average =x + a.

2. If average of some numbers is ‘x" and a constant number ‘a" s subtracted from each term of
the series,
Then new average = x —a.

3. If average of some numbers is “x" and each term of the series is multiplied by a constant
number ‘a’,
Then new average = “ax’.

4. If average of some numbers is "x’ and each term of the series is divided by a constant number
I.al

Then new average = % :
5. Average of “n” terms in an Arithmetic Progression is:

th
{a) Mid-term i.e. (L;—l] term (if *n’ is an odd number).

(b) Average of twu mid-terms i.e.

th
Average uf%’ and (% +l] term (if *n’ is an even number).

Example 1:
Find average of 3, 5, 7.
Solution:
Number of terms is 3, an odd number.

th
. Average = [:%l] or 2 term = §

Example 2:
Find average of 12, 14, 16, 18, 20.
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Solution:
MNumber of terms is 5, an odd number. I

th
. Average = [%) or 3™ term = 16

Example 3:
Find average of 4, 6, 8, 10.

Solution: |
Number of terms is 4, an even number.
=~ Average = Average of two mid-terms i.e.

gyt 4 b
ﬁverﬂgeuf(i) and {EH] term

= Average of 2™ and 3™ term ie. % =7

6. If a number is increased while the other numbers remain constant in a series, the ave

of the series will increase and vice-versa,
This implies if one or more numbers are increased, then one or more of the remaining numbers |

must be decreased to keep the same average for the series and vice-versa.

Note; This rule is the basic rule for solving almost all problems based on average.
Example 1:

Average of 12 and 18 is 3‘% = 1.

Average of 14 and 16 is %' = 15.

We note that in the second series, first term is increased by 2 and therefore second term is t-q be
decreased by 2 to get the same average in both the cases.

Example 2:
Avetage of 4, S and 6 is 5 = 5.

If we decrease first and second numbers by 3 each, then we have to increase the third term by
2 = 3 = 6 to get the same average. '

. New series s 1,2, 12 and average is 3 = 5.
7. Questions based on average can broadly be divided into two categories: ‘
(a) Addition Case: 5
Let average of ‘n’ items is "x".
On including one more item to the series, average of (n+ 1) items becomes “y".
Then value of new item included = y + n = (y = x) ‘
i.e. New average + Number of items (previous) * Increase in average

Or,x+(n+ 1) {y-x) |
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Note : What happens if more than one item have been included 7
Solution : Let m items are included

Then average of new items :::r'rixl:r'_xj
m

Number of items []:le'-'iuus‘]

: = Increase in Average
MNumber of items (new)

= New Average +

(b) Replacement Case:

When one item is excluded and one new item is included in a series of *n’ items and the
average of the series is increased by “a’ by doing 50,

Then New Item = Replaced item + a = n

i.e. New ltem = Replaced item + {Increase in Average * Number of items)

MNote: Total mtems remain ‘'n’ in both the cases.
Note: Decrease means negative increase.
8. When items are divided into two parts and mid-term is excluded from both the parts, then:
Mid-term
= Average of all items

+ (Combined average ~ Average of first part) * No. of items in the first pant

+ {Combined average —~ Average of second part) = No. of items in the second part

Note: This rule can also be used when a term other than the middle-term is excluded from both the
parts.
9, When items are divided into two parts and mid-term is included in both the parts, then:
Mid-term
= Average of all items
+ {Average of first part - Combined Average) * No.of items in the first part

+ {Average of second part - Combined Average) = No. of items in the second part

Note: This rule can also be used when a term other than the middle-term is included in both the
parts.

10. If average of *a’ items is ‘b’ and that of other *b’ ilems is ‘a’.

. : _ _2ab
Then combined average of all the items = =~

SOLVED EXERCISE
1. The average of 99 items is 27, I 3 is added to each number of the series, the new average is:
(a) 24 (b) 27 {c) 30 (d) 33
Solution:

{c) Mew average=27+3=30

2. The average of 18 numbers is 24. If each item of the series is multiplied by 3, the new average
15:
(a) 8 (b) 24 (c) 27 (d) 72
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=hx{l+2+3I+......... +R)=6Hx

4
. Average of first cight multiples of 6 = 6 x 5—5 = 27.

Direct Method:
Average of first cight multiples of 6

8" 8, .\"
=.ﬂwmg¢nf[§] l'ﬂ'lﬂ.ﬂlld{i""l] term
= Average of 4™ and 5" term
t[ﬁxﬂt[ﬁxﬂl:ﬁ:{i+5}=ﬁx.9=2?
2 2 2
8. Average of first five odd multiples of 3 is:
(a) 12 (b) 15 (c) 18 (d) 21
Solution:
(b) Sum of first 5§ odd multiples of 3
=(3xD+(3=3N+3=5)+(F=N+(3=9)
=3x(l+3+5+7+P=3= 5§

s Average of first 5 odd multiples of 3 =3 = 52 = % = 15.
Direct Method:

=

Average = mid-term =
9. Out of three numbers, first number is twice of the second and thrice of the third number. If

average of the three numbers is 550, what is the smallest number 7

(a) 50 (b) 100 (c) 150 (d) 300

Solation :
(d) Let the numbers are 6x, 3x and 2x

Sum of the numbers = 11x = 550 = 3

th
2 e 3¥erm=3x5=15

Smallest number =£1-:55I.'Ix3=3m

v 11
10. Ifaverage of 5 observations is 46 and that of 5 other observations is 50, find the average of all
the 10 observations.
{a) 96 (b) 50 {c) 48 (d) 46
Solution:
(e} Since number of items are equal in both the cases.
Average of all the items is equal to average of two averages.

. Average of 10 observations = %ﬂ =48,

11. Average of ‘'n" observations is 35, average of "n’ other observations is 37 and average of
remaining ‘n" observations is 42. Average of all the observations is:
(a) 36 (b) 38 (c) 40 (d) 57
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Solution:
{b) Since number of items are equal in all the three cases.
Average of all the items is equal to average of three averages.

= Average of all observations = El};—-ﬂ = %'! =18,

12. One year ago, the population of a town was 12000, In one year, male population is increased
by 8% and female population by 6% but the total population is increased by 7%. What was the
s1z¢ of the male population one year ago.

{(a) 5000 (b} 5500 {c) 6000 (d) T000
Solution:
(¢} Total increase in population is 7% which is equal to average of 6% and 8%.
~. Male population = Female population -
- Male population = 5 x 12000 = 6000
13. Sum of three consecutive even numbers is 32 more than the average of the numbers, Find
middle number in the series.
(a) 14 (b) 16 (c) 18 (d) 20
Solution:
(b) Let Average = Middle number = x
And sum of three numbers = 3 = x = 3x
According to the question, 3x — x = 32
Lx=16

14. The average mn-nlhl:,rinmelanmdBiuR:. Sﬁm,wmpmmﬂil}rirmnfﬁpdﬂh
Rs. 4500 and the average monthly income of A and C is Rs. 4000. What is the monthly income
of B?7

(2) Rs.3000  (b) Rs.5000 (c) Rs.6000 (d) Rs. 12000

Solution :
(c) B'sincome = Average of A & B + Average of B & C - Average of A& C

= Rs. (5500 + 4500 - 4000) = Rs. 6000

QUESTIONS ON ADDITION CASE |

15. The average age of 40 students in & class is 15 years. If the age of teacher is also , the
average becomes 16 years, find the age of the teacher.

(@) 15years (b) l6years (c) SSyears  (d) 56 years |
Solution: |
(d) Age of teacher = Average age of all + Total increase in age
=16+ (1 x 40) = 56 years |
16. maumnnlnmnbmﬁwmuutnrﬂm10muhmi-ﬁg.m11ﬁmb1ru:
(a) 59 (b) 79 (c) 80 (d) 81 |
Solution: 1
() 11™ number = Average of all + Total increase |
=70+ (1 = 10)=80 o |
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17. The average marks obtained by ten students is 45 and that of eleven students is 48. How many
marks did the eleventh student obtain?

{a) 76 (b) 78 (c) 80 (d) 86
Solution:
(b) Marks of 11% student
= Average marks of all + Total increase in marks
=48+ (3 = 10) = T8 marks.
18. A cricketer has an average of 28 runs in 24 innings. How many runs must he score in the 25™

inning to make his average 297
{a) 1 (b) 4 ic) § (d) 53
Solution:

(d) Runs scored in 25™ inning
= Average of all innings + Total increase in runs
=20+ (1 % 24) = 53 runs

19. The average age of 25 students of a class is 13 years. If the age of teacher is also included, the
average age is increased by 2 years. Find the age of the teacher.

(a) 65 years (b) 75 years (c) B3 years (d) 95 years
Solution:
{a) New average= 13+ 2= 15 vears
Age of teacher = Average of all + Total increase in age
= 15+ (2 = 25) = 65 years
20. The average age of 4 brothers is 6 years. If age of their father is included, the average is
increased by 5 years. Find the age of the father.
(a) 24years  (b) 3l1years  (c) 35years  (d) 38 years
Solution:
{b) New Average =6+ 5=11
. Father's age = Average age of all + Total increase in age
=11+ (5 = 4) =31 years

21. Average age of 6 persons is decreased by | year when one new person is included in the group.
Find the age of new man, if average age of 6 persons was 39 years.

{a) 32 years (b) 33years  (c) 38 years (d) 40 years
Solution:
{a) New Average =39 - | = 38 years
Age of new man = Average age of 7 persons — Total decrease in age
=38 (1 = 6) =32 years

22. Outof 10 terhs, the average of first 5 terms is 34 and that of last S terms is 38, 1 the average
of first 9 terms is 35, find the 10™ term.

(a) 26 (b) 35 (©) 44 (d) 45
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Solution:

(d) Average of 10 terms = ¥ = 36

Average of 9 terms = 35
s 10™ term = Average of all + Total increase
=36+(1 x9)=36+9=45
13, The average marks obtained by a group of 10 students is 41 marks. Find the new average if a
new student who scored 63 marks is also included in the group.
{a) 39 by 40 (c) 43 (d) 45
Solution:
(¢} Awerage of 10 students = 41 marks
Excess marks obtained by II“’smdmuvuﬂwnvmg:urlﬂstqdmts=E-3—4l =?~7!

Increase in Average of 11 students = % = 2 marks

= Average marks of 11 students = 41 + 2 = 43 marks.

24. The average of 9 items is 79. If one new item whose value is 59 is also included in the series,
find average of all the 10 items.

(a) 77 (b) 80 (c) Bl (d) &3
Solution:
{a) Average of 9 items = 79 i
10™ item is short from the average of 9 items by 79 - 59 = 20

o D&ﬁuﬂiﬂﬁwuflﬂitﬂmsﬂwtﬂiﬂimlmiﬂn'%} =2
- Average of 10 items =79 -2=77

15, .ﬂvﬁagcagcufﬂmhwsufaﬂuhulﬂymlflmmpnmnsmd'tdmwﬁ:g:agc 40
years have become the members of the club, find average age of all the 11 members. |

(a) 30 years (b} 31 years {c) 32 years (d) 35 years
Solution:

{b) Average age of 9 members = 29 years
Excess age of 2 new members = (40 - 29) = 2 =212 years
.~ Increase in the average age on inclusion of 2 new members

=%=23ﬂn
- Average age of 1] members =29 + 2 =31 years

26. A batsman has a certain average of runs for 16 innings. In the 1 7" inning, he scores 83 runs,
thereby increases his average by 3 runs. What was his average before 17 inning?

(a) BB runs (b) B2 runs {c) 34 runs (d) 37 runs i

Solution: '
(c) Increase in average = 3 runs

Total increase inruns = 3 = 17

- Average of 16 innings = 85 - 3 * 17 = 34 runs.

27. The batting average of a cricketer for 78 innings is 38 runs, His highest score ex the
lowest score by 226 runs. If these innings are excluded, the average of the remaining i i
36 runs. What is his highest score 7
(a) 156runs  (b) 158runs  (c) 227runs  (d) 228 runs
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Solution:
(d) Difference between the age of old and new member
= Total members = Time Difference
= 10 x 2= 20 years

33. Average age of 6 persons in a group is same as it was 5 years ago, when an old man in the group
is replaced by a young man, what is the age of the new person if the man replaced is of 70

Years.
(a) 30 vears (b) 35 years {c) 40 years (d) 45 years
Solution:
{c) Difference between the age of two persons = 6 x 5 years = 30 years
~ Age of new man = 70 - 30 = 40 years

3. Average weight of 30 students in a class is increased by 200 grams when one student whose
weight is 20 kg. is replaced by a new student. Find the weight of the new student admitted.

(a) 10kg (b) 25kg (c) 26kg (d) 30kg
Solution:

(c) 200 grams = § kg.
Total increase in weight = § x 30 = 6 kg. |
Weight of the new student |
= Weight of student replaced + Total increase in weight !
=20+ 6=26kg
35. The average age of 12 men in a group is increased by 2 years when two men whose are 20
years and 22 years, are replaced by new members. What is the averaee age of the men
included?
(a) 32 years (b) 33 years (c) 35 years (d) 66 years
Solution:
(b) Total age of two men replaced = 20 + 22 = 42 years
Total increase in age on replacement = 2 x 2 = 24 years |
Total age of two new persons included = 42 + 24 = 66 years

= Average age of new persons = % = 33 years |
36. The average marks obtained by 9 students was calculated to be 65. Later on itwut'n]:ndmn
the marks of one student was wrongly read as 76 instead of 67. The correct average |s:
(a) 56 (b) 64 (c) 66 (dy 74
Solution:
(b) Total marks were wrongly increased by = 76 = 67 =9

.'.Awrl,g-:wuwmnglyinmundbygilmﬂ'k '
= Comrect average = 65 - 1 = 64 marks
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37. Average marks of 100 students is 58, Later on it is found that marks of one student is misread
as 47 instead of 87. Find the correct average.
(a) 57.4 (b) 57.6 fc) 584 (d) 58.6
Solution:
{¢) Total marks were wrongly decreased by =87 - 47 =40

Avﬁg: was wrongly decreased by r;i} = 0.4 mark

- Correct average = 58 + (.4 = 58.4 marks

38, Average age of |5 men is increased by | year when one man in the group is replaced with other
man whose age is 49 vears. Find the age of the man replaced.

(a) 34years  (b) 48years  (c) SOyears  (d) 64 years
Solution:
(a) Age of man replaced = Age of new man — Total increase in age
=491 = |5 =34 years
TYPICAL QUESTIONS ON ADDITION CASE
39. Fouryears ago, the average age of 4 persons A, B, C and D was 38 years. With joining of E,
now the average age of 5 persons becomes 36 years. Find E's present age.
(a) 26 years (b) 12 years {c) 30 years (d) 32 years
Solution:
(b) Average age (Present) of A, B, C and D = 38 + 4 = 42 years,
Average age (Present) of A, B, C, D and E = 36 years.
Total decrease in age on including E =4 = (42 - 36) =4 = 6 = 24 years
~ E'sage=36-24 =11 years '

40, Average age of 7 members of a family is 29 years, If present age of the youngest member is 5
years, find average age of the remaining members at the time of birth of the youngest member.

(a) 22years  (b) 24years  (c) 26years  (d) 28 years
Solution:
(d) Average age (present) of 7 members = 29 years
5 years ago, average age of 7 members was 29 - 5 = 24 years,
Since the youngest member was not bomn 5 years ago,

. Average age of remaining 6 members is increased by -zf = 4 years.

2 3 years ago, average age of 6 members was 24 + 4 = 18 years.
41. Average weight of 8 persons is 48 kg. [ one man weighing 34 kg. is died, what is average age

of the remaining 7 persons.
L
(a) 46kg (b) S0kg (c) 55kg (d) 60kg
Solution:

{b) Average weight of 8 persons = 48 kg.
. Excess of average weight than the weight of man died

=48 kg - 34 kg. = 14 kg.
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of 46 kg. having joined the class, the average weight of the class is increased by 2 kg. Find the
number of students in the class originally?

(a) 10 (b) 15 {c) 20 dy 5

Solution:

{a) Total increase in weight on including 5 more students
=5=(46-40)=30kg.
Actual increase in average weight = 2 kg.

. Total students (at present) = % = |5 students

= Students (originally) = 15 - 5 = 10 students

47. 4 years ago, the average age of 5 members of a family was 22 years, A baby having been born,
the average age of the family is the same today. Find the age of the baby.

{a) 2 years {b) 3 years (c) 5wvears (d) 17 years
Solution:
{a) Present average age of 5 members = 22 + 4 = 26 years
Present average age of 6 members = 12 vears
Total decrease in age of 5 members = 5 = (26 - 22) = 20 years
~. Age of baby = Average age of all — Total decrease = 22 - 20 = 2 years
TYPICAL QUESTIONS ON REPLACEMENT CASE:

48. Average marks obtained by first 10 students out of 11 students in a class is 189, If the first

student has obtained 163 marks and the 11" student 193 marks, find the average marks of the
last 10 students.

(a) 190 {b) 192 (c) 199 (d) 219
Solution:
(b) More marks obtained by 11" student than 1* student
= 193 = 163 = 30 marks
~ Average of last 10 students is more than first 10 students by

30
ﬁ'3ml.l'ﬁ'.s

. Average marks of last 10 students = 189 + 3 = 192 marks

49, Average temperature for Monday, Tuesday and Wednesday is 35°C and that for Tuesday,
Wednesday and Thursday is 36°C. What is the temperature on Thursday, if temperature on
Monday is 31°C?

(a) 31°C (b) 34°C {c) 35°C id) 36°C
Solution:

(b) Difference between temperature on Monday and Thursday
=3 = (36°C - 35°C) = 3°C

Since, temperature for 3 days including Thursday is more than that of 3 days including
Monday.

- Temperature on Thursday 15 more than the temperature on Monday.
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Solution:
{b) 6™ observation =50+ 6 = {49 - 50)+ 6 = (52 - 50)
=50-6x1+6x2=56

59. Theaverage of 15 numbers is 8. Ifaverage of first 8 numbers is 10 and that of last 8 HLH'I'LBH 15
9, find the 8% number. |

{a) & (b} 16 c) M dy 32
Solution: |
(d) B*erm=8+8 = (10-8)+&x(9-§)
wl+Bul2+Bx =B+ 16+8=32

60. The average of 11 observations is 72. 1f average of first 6 observations is 70 and that uJInst b
observations is 71, then the 6™ observation is: ‘

(a) 54 by 75 (c) 78 (d) 87
Solution:
(a) 6 observation=T72+6 = (70-72)+6 = (71 =72)
=72-6=2-6x]1=54
61. The average of 9 readings is 9. The average of first 5 readings is 10 and that of last 5 m‘ﬂ:inga
is 8. What is the 5 reading?
(a) 9 (b} 10 {c) 9.5 (d) 8 |
Solution:
(a) 5™ reading=9+35=(10-9)+5=(8-9) ‘
=Q04+5%]-5x]1=9+5-5=0

62. Average age of 13 students of a class is 12 years. If average age of first four students is 1 1 \
and that of last 10 students is 13 years, what is the age of fourth student?
{a) 12 years (b) 18 years {e) 28 years (d) 36 vears |

Solution: !
k) Age of 4% student = 12 + 4 = (11 =12)+10=(13-12)
=12-4+ 10=18 years |

MISCELLANEOUS QUESTIONS

63, 'Ihaumg:mtpmdim::f-mpﬁmnsisﬂs.ﬁﬂperduymdﬂm::fﬁﬂnﬂ'mpemmisﬂ*w
per day. Find the average expenditure of all the 100 persons.
(a) Rs. 40 (b) Rs. 48 {c) Rs.50 (d) Rs. 100 |

Solution:
(b) Average expenditure of 100 persons = % = Rs. 48 nJ
64. The average age of 30 persons is 20 years and that of 20 other persons is 30 years. Find the
average age of all the 50 persons.
(a) 24 years (b) 25 years (c) 26years  (d) 50years
Solution:
(a) Average age of 50 persons = =320 = 24 years

65. Average students from class [ to X in a school is 54. What is the average number -nfmulm+ in

l ' ‘.
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class 1 to 111, if the average number of students in the remaining seven classes is 577
(a) 47 ib) 50 {c) 5l {d) 60
Solution:
() Extrastudents (than average) in 7 classes i.e. from class IV to X
=T7%(57-54)=T % 3=2]
. In first 3 classes, students must be less than the average number of students.
. Average of students in these classes is less by 5 =7

s Average students in class | to II1 = 54 - 7 = 47

66. Average expenditure of a person for the first 3 days of a week is Rs. 350 and for the next 4 days
is Rs. 420. Average expenditure of the man for the whole week is:

(a) Re. 410  (b) Re. 390  (c) Rs. 385  (d) Rs. 375
Solution:
(b) Assumed mean = Rs. 350
Total excess than assumed mean = 4 = (Rs. 420 — Rs. 350) = Rs. 280

.~ Increase in average expenditure = Rs@ = Rs. 40

.~ Average expenditure for 7 days = Rs. 350 + Rs. 40 = Rs. 390

67. Average expenditure of a person for the first 5 months of a year is Rs. 2500 per month
and that for the next 7 months is Rs. 2740, Average expenditure of the man for the year
i5:

(a) Rs.2600 (b) Rs. 2620 {c) Rs. 2640  (d) Rs. 2660
Solution: -
(c) Assumed mean = Rs. 2500

Total excess than assumed mean = 7 = (Rs. 2740 - Rs. 2500) = Rs. 1680

- Increase in average expenditure = Rs. l-ﬁl'-i-m = Rs. 140

-~ Average expenditure = Rs. 2500 + Rs. 140 = Rs. 2640

68. A man's average expenditure for first 11 days of a month was Rs. 104 per day and for the
next 19 days, it was Rs. 98 per day. If he could save Rs. 54 during that month, find his

income for the month.
(a) Rs.2940  (b) Rs. 3000  (c) Rs 3060 (d) Rs. 3120
Solution:

{e) Assumed mean = Rs. 100
Total excess of income = Saving + Deviation from the assumed mean
=Rs. 54 + 11 = (Rs. 104 - Hs. 100) + 19 = (Rs. 98 = Rs. 100)
= Rs. 54 + Rs. 44 — Rs. 38 = Rs. 60

. Average income = Rs. 100 + Rs. 50 = Rs. 102
. Monthly income = Rs. 102 = 30 = Rs. 3060
69. A shopkecper purchased 25 kg. of sugar at Rs. 5 per kg. and 75 kg. of sugar at Rs. 9 per kg. He
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mixed the two varieties and sells the mixture at Rs. 10 per kg., find his profit percentage. |
(@) 1.11% (b) 25% () 3333% (d) 100%

Solution: !

{(b) Letcost price of the mixture = Rs. 5 per kg.
Extra price paid for 75 kg. = Rs. (9 - 5) =Rs. 4 perkg. |
. Total éxtra amount paid =75 = Rs. 4 =Rs. 300 .
This will increase the assumed average price by % =Rs. 3 per kg.
- Average cost price per kg. of mixture=Rs. 5+ Rs. 3=Rs. 8
Selling price per kg. of mixture = Rs. 10
- Profit=Rs. 10-Rs. 8=Rs. 2 perkg.
- Profit %= & x 100 = 25%
T0. The batting average of a batsman in 42 innings 15 45 runs. He was out for a duck in 7 inmngs.
His batting average for the remaining innings is:
(a) 50 (b) 54 {e) 55 (d) 60.25
Solution:
(b) Total runs of 42 innings = 42 = 45
- . 42 x 45
- Average of remaining (42 - 7) or 35 innings = L

Alternative Method:
Average runs of 7 innings = 45
. Total runs of 7 innings = 45 = 7

34

~ Average of remaining 35 innings 15 increased by % = 9 runs

+~ Average of remaining 35 innings = 45 + 9 = 54 runs
T1. The batting average of & batsman in 57 innings is 58 runs. He was out for a duck in 7 innings.

His batting average for the remaining innings is:

(a) &0 ib) 65 {c) 66.12 (d) 70.28
Solution: .

(c) Total runs of 57 innings = 57 = 58 g

». Average of remaining (57 — 7) or 50 innings = 5?;:]53 = 66.12 I

Alternative Method:

Average runs of 7 innings = 58

Total runs of 7 innings = 58 = 7

~ Average of remaining 50 innings is .ncreased by SESE ? = §.12 runs

~ Average of remaining 50 innings = 58 + 8.12 = 66.12 runs

72. 11 friends went to a hotel and decided to pay the bill amount equally. But Iﬂnt‘ﬂiemjuldpl}r
Rs, 60 each as a result 11™ has to pay Rs. 50 extra than his share. Find the amount paid by him.

(a) Rs. 103 (b) Rs. 110 {c) Rs. 115 (d) Rs. 120 |
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Solution:
{c) Average amount paid by 10 persons = Rs. 60
Increase in average due to Rs. 50 paid extra by the 11"™ men
S0
= Rs. 0= Rs. §

. Average expenditure of |1 friends = Rs. 60 + Rs. 5 = Rs. 65
-. Amount paid by the 11™ men = Rs. 65 + Rs. 50 =Rs. 115
73. 9 men started a partnership business contributing Rs. 10000 each. Later on 10™ men joined the
partnership contributing Rs. 3600 more than the average contribution of all the 10 men. How

much did the 10® men contribute?
(a) Rs.3600 (b) Rs. 10400 (c) Rs. 14000 (d) Rs. 15000
Solution:

(c) Average contribution of 9 partners = Rs. 10000
Increase in average due to Rs. 3600 paid extra by the 10" partner
= Rs. 2522 = Rs. 400
< Average contribution of 10 partners = Rs. 10000 + Rs. 400 = Rs. 10400

. Amount paid by the 10™ partner = Rs. 10400 + Rs. 3600 = Rs, 14000

74. 5 men started a business contributing Rs. 20000 each. Later on 6" men joined the partnership
contributing Rs. 2000 less than the average contribution of all the 6 men. Find the amount

contributed by the 6™ partner.
(a) Rs.2000 (b) Rs. 17600 (c) Rs. 19600 (d) Rs. 20500
Solution:

(b) Average contribution of 5 pariners = Rs. 20000
Decrease in average due to Rs. 2000 paid less by the 6 partner

-M.@nm.m

. Average contribution of 6 partners = Rs.20000 — Rs.400 = Rs, 19600
- Amount paid by the 6" partner = Rs.19600 — Rs.2000 = Rs.17600

75. The average marks obtained by some students in an examination is 54. If 20% of the
. Students got a mean score of 90 marks and the 30% of the students got a mean score of 20,
Find the average marks of the remaining students.

(a) 42 (b) 45 {c) 50 (d) &0
Solution:
(d) Remaining students = 100% — 20% — 30% = 50%
Let remaining students got a mean score of x marks.
Then 20% of 90 + 30% of 20 + 50% of x = 54
o 18+ 6+ 50% of x = 54
S ofx=54-18-6=30
X = 30 % 2 = 60 marks
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ALLIGATION

'S

Alligation Rule: It is also called Rule of Mixture, Alligation Rule is used to find: I

1. The combined average of some items which are divided into two groups and both trne
groups have different averages, and .

2. The ratio in which items from two groups should be taken to get a centain combined av
for all the items.

First Average (a) Second Average (b)

Combined Average (m)

Kkm-b) [m-a)

If averages of two different groups are “a’ and ‘b". Then the items from these groups should be
mixed in the ratio of [(m = b)| and |{m - a)| to get the combined average ‘m’ and vice-versa. :
Mote: |(m = b)| and |(m - a)| are absolute values of (m - b) and (m - a) respectively. Absolute va

of a number doesn't carry negative sign.
Example:
Absolute value of |3 - 6) 15 3 (not - 3) |

SOLVED EXERCISE

1. Inwhat ratio two varieties of milk costing Rs. B and Rs. 9 per litre respectively mixed, so
that the mixture costs Rs. 8,30 per litre?

(a) 9:8 {b) 7:3 (c) 3:7 id) 8:9
Solution:
(b) Variety [ Variety 11
Rs. 8 Rs. 9
Rs. B30
0.70 0.30 |

» Ratio in which two mixtures are mixed=0.70: 030=T7: 3, |

2. Two mixtures of milk and water contain 10%¢ and 20% water. In what ratio two mixtures
should be mixed so that the resulting mixture contains 16% water?

(a) 1:2 by 2:1 {e) 2:3 (dy 3:2 {

264 |
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Solution:
{c) Mixture | Mixture 11
10% 20%
><5%
4 6

.. Ratio in which two mixtures are mixed =4 :6=2:3
3. The average weight of 30 students of a class is 45 kg. The average weight of girls 15 37 kg. and
that of boys is 49 kg. Find the number of boys in the class.

{a) 10 ib) 15 {e) 20 (d) 22
Solution:
{c) Boys Girls
49 37
45
R 4

- Ratio of Boys and Girls inthe class =8 :4=2:1,

. Boys in the class = % = 30 = 20 boys

4. A merchant sells 50 kg. of a commaodity — partly at 10% profit and the rest at 1 5% profit. If net
profit in the deal is 13%, then the quantity sold at 10% profit is:

(a) 20kg (b) 25 kg (c) 30kg (d) 40kg

Solution:
{a) Part] Part 11

10%a 15%
o
2 3
~. Ratio of two quantities sold = 2 : 3.

2
< Quantity sold at 1% = 575 = 50kg. =20 kg

3. A merchant mixes two vaneties of wine containing 25% and 13% alcohol. The resultamt
mixture contains 1 7% alcohol. Find the quantity of second mixture, if 8 litre of first mixture is

taken,
{a) 4 litres {(b) 16 litres (c) 24 litres (d) 32 litres
Solution:
(b) Mixture ] Mixture Il
25% 13%
4% E%
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<. Ratio of two varieties =4 : B= | : 2.
Given, quantity of first mixture = 8 litres.
- Quantity of second mixture = 8 = 2 = 16 litres.

6. The average age of students of aclassis 11 years. If the average age of boys 15 11.2 years and
that of girls is 10.9 years. Find number of total students, if there are 50 boys in the class. |

(a) 100 (b) 150 {c) 160 (dy 200
Solution: ,
(b) Boys Girls I
11.2 10.9 .
11
0.1 02

= Ratio of boys and girls = 0.1 : 0.2=1:2
Boys in the class = 50

». Girls in the class = 50 = 2 = 100

-~ Total students = 50 + 100 = 150

7. A merchant sold B0 dozen oranges. Hemldmnmmﬂilummmrﬁtalm:mﬂmuandthh
losing 3% on the whole. What is the quantity sold at loss?

(a) 20dozen (b) 40dozen (c) 50dozen (d) 60 dozen

Solution: |
|

{d) AtLoss At Cost price |

% 0% |

3% (Loss) '

|
. Ratio of oranges sold at loss and at cost price =3 : 1.
Total oranges sold = 80 dozen.

. Quantity sold at loss = 3 x 80 = 60 dozen.
8. A shopkeeper sold 45 kg. of goods. If he sells some quantity at a loss of 3% and rest at 17%

profit, making 5% profit on the whole, find the quantity sold at profit.
(a) 9kg (b) 15kg (c) 18kg (d) 30kg
Solution:
(c) Atprofit At loss
17% (=) 3%
I
B 12

Note: 17T-5=12,and 5 -(-3)=5+3=8§
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. Ratio of quantities sold at profit and at loss =8 : 12=2: 3
 Quantity sold at profit = 3 x 45 = 18 kg,

9. A shopkeeper sold 40 kg. of goods — partly at 7% profit and rest at 5% loss, suffering 2% loss
on the whole, what is the quantity sold at profit?

(a) 10kg (b) 15kg (c) 25kg (d) 30kg

Solution:
(a) Atprofit At loss
% (=) 5%
(=) 2%
3 9

Note: 7—-(-2)=T7+2=%and -2 -(-5)=13.
Ratio of quantities sold at profitand at loss =3 :9=1: 3,

. Quantity sold at profit =  x 40 = 10 kg.

10. A mixture of 70 litres of wine and water contains 0% water. How much more water should be
added to the mixture to make 37% water in the resulting mixture?
(a) 37 litres (b) 30 litres (e) 27 litres (d) 18.9 litres

Solution:
(b) Mixture Water
10% 100%
63 27

o Ratio=63:27=7:13
~. For every 7 litres of mixture, 3 litres of water is to be added.

. For 70 litres of mixture, water to be added = % w T = 30 litres

Alternative Method:
Water = 10% of 70 litres = 7 litres
Wine = 70 = 7 = 63 litres
In the new mixture, water is 37% and wine is 63%.
If wine is 63 litres, then water = 17 litres.
.~ Water to be added = 37 - 7 = 30 litres

11. A mixture of 70 litres of wine and water contains 10% water. How much water should be
added to make 25% water in the resulting mixture?
(a) 7 litres (b) 10.5 litres (c) 14 litres (d) 21 litres

Solution:
(c) Mixture Water
10% 100%%
><15'£-
75 15



S Theratiois 75: 15=5:1.
= For every 5 litres of mixture, 1 litre of water is added.

. For 70 litres of mixture, water 1o be added = % = 70 = 14 litres.

Alternative Method:

Water = 10% of 70 litres = 7 litres

Wine = 70 = 7 = 63 litres

‘In the new mixiure, water is Zf_n"fr‘n and wine 15 75%.

In new mixiure wine 15 3 times of water.

. Water in new mixture = %H 63 =21 litres

~. Water to be added =21 - 7 = 14 litres

12. The average salary per labour in a factory is Rs. 1125 and the average salary of 12 officers is
3175. Find the total number of employees working in the factory if average salary per em-

ployee is Rs. 1330
(a) 30 {b) 60 {e) 108 (dy 120
Solution: .'1
(d) Officers Labour i
3175 1125 '|
><3:m -
205 1845 r |

- Ratio of number of officers and labour = 205 : [845=1:9,
Officers in the factory = 12
»~. Labour in the factory = 12 = 9 =]0§ |
.~ Total employees =12+ |08 = 120
13. A man purchased a horse and a cow for Rs. 5000. H:ﬂdlsdlclmrsculi{r%mﬁlandtlwmw
at 10% loss. If he gains 2% on the whnl:trmmchm,lhemﬂpﬂ:enﬁhthnrsns
(a) Rs.2000 (b) Rs. 2500 (c) Rs 2800  (d) Rs. 3000
Solution: ' |
(a) Horse Cow

200 (=)10%

o

12 18
mmmmarammmuhm=lz: 18=2:3.

». Cost price of the hurs:='—! 5000 = Rs. 2000

14. lnme:mmaum,umd:ntgﬁa]marksfnreuqr:ml answer and loses | mark for E"r‘i‘.'-!jl'

wrong answer. If he scores ‘0" marks in a paper of 100 questions, how many of his answers
were correct?

{a) 25 (b) 50 (c) 60 (d) 75
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Solution:
{a) Correct  Incorrect
3 -1
>< :
1 3
. Ratio of correct and wrong answers =1 : 3

.. Correct answers = % = 100 =25

15. Inan examination, a student gets 3 marks for every correct answer and loses | mark for every
wrong answer, If he scores 120 marks in a paper of 100 questions, how many of his answers

were correct?
{a) 15 (b) 40 {c) 55 (d) 60
Solution:

{c) Let he scores 120 marks in the first *x" questions.

S Correct answer are ]-%—ﬂ = 40 i.e. first 40 questions.

In the remaining 60 (i.e. 100 — 40) questions, he scores ()" marks.

Correct  Incorrect
3 =1

0
3

.. Ratio of correct and wrong answers = 1 : 3
. Correct answers = iw 60 =13

~. Total correct answers = 40 + 15 = 55 answers.

16. Pure milk costs Rs.10 per litre. A milkman adds some water to 20 litres of pure milk and sells
the mixture at Rs. B per litre and hence making no profit or loss. How many litres of water does

he add?
(a) 2 litres (b) 5 litres (c) 8 litres (d) 10 litres
Solution:
(b) Costof Milk Cost of Water
Rs. 10 Rs. 0

><Rs. 8
8 2

S Milk : Water=8:2=4: |
Hence for every 4 litres of pure milk, he adds 1 litre of water.
= For 20 litres of pure milk, he adds 5 litres of water.

-
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Alternative Method:
Cost price of 20 litres = Rs, 200

~ Quantity sold = I—EE = 25 litres

- Water added = 25 - 20 = 5 litres
17. In what ratio a shopkeeper must add water to milk so that he gains 25% on selling it l{ cost
price ?
(a)2:3 {(b)3:2 (e)3:1 d) 4:1
Solution :

{d) Letcost price of pure milk 15 Re. 1 per litre. |
Then selling price of mixture = Rs. | per litre. '

) i ) 100 4
Cost price of 1 litre of mixture = —= =Re. <
125 5 |
Cost of milk Cost of water
Bs. 1 K= 0
Re =
5
4 1
5 5
i . 4 1
Ratio of milk and water = 5 :; =4:1.

18. Pure milk costs Rs. 12 per litre. A milkman adds some water to 16 litres of pure milk sells
the mixture at Rs. 10 per litre making 25% profit. How many litres of water does he add?

(a) 5 litres (b) 6 litres (c) 8 litres (d) 10 litres
Solution : i

{c) Profit= % of the cost price
= % of the selling price = %H Rs. 10 = Rs. 2 per litre
.~ Cost price of the mixture = Rs. 10 — Rs.2 = Rs. 8 per litre
Cost price of pure milk = Rs. 12
By Alligation Method:

Cost of Milk Cost of Water . [
Rs. 12 Rs. 0

Rs. 8

8 4
s Milk : Water=8:4=12:1
Hence for every 2 litres of pure milk, he adds 1 litre of water.
~. For 16 litres of pure milk, he adds 8 litres of water.
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19. A shopkeeper mixes two varieties of rice purchased @ Rs. 35 per kg and @ Rs. 28 per kg
respectively. If he sells the mixture @ Rs. 36 per kg. and thus gains 20%, find the ratio in
which the two varieties are mixed.

{a) 2:5§ {(b)4:7 {c)5:12 (d)7:4
Solution:

(a) Profit= % of cost price

= £of selling price =  * Rs. 36 = Rs. 6

. Cost of the mixture = Rs. 36 - Rs. 6 = Rs. 30
Mixture | Mixture 11

Rs.35  Rs.28

Xj- 3“
2 3

~. Ratio in which the two varieties are mixed=2: 5

20, Two vessels A and B contain milk and water in the ratio 7 : | and 9 : 7 respectively. Find the

ratio in which the mixtures must be taken from the two vessels 10 make the resultant mixture in
the ratio 2 : 1.

(a) 1:1 ib) 1:2 {c) 2:1 dy 3:1
Solution :

(b) Milk in vessel A = %

Milk in vessel B =—-

16
Resultant Mixture = %
Mixture |  Mixture I1
? 2
g 16
2
3
s 5
48 24
. Ratio of the mixture from vessels A and B =% ;2—54=1:1

11. A batsman has batting average of 27 runs per inning. In the next series of 3 innings he scores
only 27 runs, thereby decreases his batting average by 2 runs. Find the total number of
innings played by him.

{a) 25 (b) 26 (c) 27 (d) 28
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Solution: .
{c) Average of 3 innings = ;ﬁl = 9 runs
Average of innings played earlier = 27 runs

And combined average =27 - 2 = 25 runs

Averagel Average Il
27 9

Xﬁ
16 2

. Ratio of innings played (before and after) = 16 : 2=8: |
Ininings played (after) = 3
.~ Innings played (before) =8 x 3 =24
~. Total innings played = 24 + 3 = 27
12. The batting average of a cricket player is 72 runs per inning. In the next 4 innings, he thl
f

score only 80 runs and thereby decreases his batting average by 2 runs. What is total number

innings played by him till last match?
(a) 72 (b) 88 (c) 92 (d) 104
Solution: '

(d) Average of last 4 innings = % = 20 runs
Average of innings played earlier = 72 runs
New average = 72 — 2 = 70 runs
Earlier  last 4 innings .
- 12 20

><u

50 2
Ratio of innings played (before and after)=50:2=25:1
Innings played (after) = 4
- Innings played (before) = 25 x 4 = 100
- Total innings played = 100+ 4 =104
Alternative Method:

Average runs in the last 4 innings = %[1 = 20 runs
Short from previous average = 72 - 20 = 52
Short {total) =52 = 4

Short runs (per inning) = 2 runs

. Total innings played = % = 104 innings

e i e s, {
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25. A mixture 40 litres contains milk and water in ratio 4 : 1. How many litres of mixture must be
replaced with water so that the new ratiois 1: 17

(a) 12 litres (b) 15 litres (c) 16 liters (d) 18 litres
Solution :

|
{b) Water in mixture = i 20% '

1
Water in resultant mixture = E = 50%

Mixture Water

20 100
Xﬂ
50 30

-, Ratio=50:30=5:3

-, Mixture replaced -%x#u-lsmrn

26. A class of 60 studenis contributed Rs. 4800 for a charity. If each boy has coniributed R:.*M-
and each girl contributed Rs. 73. Find the number of boys in the class,

(a) 20 (b) 30 (c) 40 (d) 45 |
Solution : |
4800 ;
(a) Average contribution per student = %0 = Rs.80 |
Boys Girls :

94 73

X“

7 14

Boys:Girls=7:14=1:2

1
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SIMPLE INTEREST

Simple interest is calculated on the Principal uniformly for each year. In other words, Principal
remains same throughout the penod.

BASIC TERMS USED
Principal: The money borrowed by the borrower from the lender is called Principal.

Rate of Interest: Rate at which the Principal is charged.

Time: The period at the expiry of which the amount 15 1o be returmed.

Amount: The money returned by the borrower at the end of the certain period is called Amount.
Amount = Principal + Interest

Interest: The extra money paid by the borrower to the lender is called Interest.

Interest = Amount — Principal

FORMULAE
1. Simple interest = Pringigal 13}“‘: * Time
Simple Interest = 100
2. Principal = I:-hh.‘ x Time

Simple Interest = 100
Principal = Time
Simple Interest = 100
4. Time = —prncinal  Rate

3. Rate of Interest =

5. If rate of Simple interest differs-from year to year, then

Simple interest = Principal x 01t Ra Tﬂ:-; +oeenees)

100 + (Rate = Time)
100

- 100
7. Principal = Amount * 1553 (Rate = Time)

8. If a sum of money becomes double in ‘n’ years. It will become 3 times in “2n’ years and
fourfold in *3n’ years.

Formula:

6. Amount = Principal =

If a sum of money becomes double in * n' years.
Then it will become *x’ times in (x - 1) * n years.

9. Ifratio of Simple interest on two equal sums = x : y.
Then ratio of sums to eam equal interest =y : x.

2718
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10. A sum of money is divided into ‘n’ parts in such a way that the interest on the first part at el

for t, years, on second part at r,% for t, years, on third part at r;% for t, years and so on, are
equal.

Then, the ratio in which the sum is divided in *n’ parts is:
.1 1 o

rrrrrrrrrrrrrrr

=l iy npxiy I, =t

1. Ifannual payment of Rs.x discharges a debt of Rs. A due in ‘n’ years. Find the amount nfmh
instalment, if rate of simple interest is r % p.a.

Solution:
First instalment of Rs. x paid after | year, in (n— 1) years becomes
- x 1004 (n=1)r
100
Second instalment of Rs. x paid after 2 years, in (n — 2) years becomes

100 +({n-2)r
100

Third instalment of Rs. x p-aid after 3 years, in (n = 3) years becomes

lﬂﬂ+fn-3]|r
100

Similarly second last instalment of Rs. x paid after (n— 1) year, in | year becomes

]ﬂ{l+{IJr
100

Final instalment of Rs. x paid afier n years becomes in (n - n) years equal to ;

1ﬂﬂ+{n njr |
100 IIIZP'EII

s [lﬂ-ﬂﬂn - I_‘.|r 100 +(n - 2)r 1l]-l]+{:|1 3]1' Iﬂ'ﬂ'+ﬂ]r ]
SA=XX ll}ﬂ

- T

100 100 o 100
S10A=x[1M=a+r{in-1)(n=-2)(n-3)......... (23 (1)} |

100 A =x [Iﬂlﬂn-rrmj

100A
100n + 10 =1 ‘1'1'“

ae K=

SOLYED EXERCISE

1. Simple interest on Rs. 5000 at 10% per annum for 4 years is:
(a) Rs. 1500 (b) Rs. 2000 {c) Rs. 2500 (d) Rs. 5000 f

Solution:
. . 5000 % 10x4
{b) Simple interest = T = Rs. 2000

2. Find Simple interest on Rs. 1500 for 2 years at the rate of 1 paise per rupee per month.
(a) Rs.30 (b) Rs. 36 (c) Rs.300 (d) Rs.360
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- Simple interest = Rs. 2 - Re.l = Re.|

) 1 100
.. Rate of interest = T=8 = 12.5%

14. At what rate per cent of Simple interest per annum will a sum of money become three times in
10 years?
(a) 5% (b) 10% c) 20% (d) 25%
Solution:
{c) Let Principal = Re. |
Then Amount after 10 years =3 = Re. | =Rs. 3
- Simple interest =Rs. 3 - Re. | =Rs. 2

. 2 = 100 .
- Rate of interest = T=10 " 20%

18. If difference between simple interest on a certain sum at 4% for 6 years and at 5% for 4 years
is Rs. 28, find the sum.
(a) Rs. 200 (b) Rs. 400 (c) Rs. 500 (d) Rs. 700
Solution:
(d) Letthe sum = Rs. 100
Then Simple interest in first case = 100 = 4% = 6= Rs. 24
And Simple interest in second case = 100 = 3% = 4 = Rs. 20
Difference in Simple interest = Rs. 24 - Rs, 20=Rs. 4
Actual difference = Rs. 28 (i.e. 7 times of Rs. 4)
- Principal = 7 = Rs. 100 = Rs. 700
16. At what rate per cent of Simple interest per annum will a sum of money eamn interest equal to
% of the principal in 4 years?
{a) 15% (by 20% (c) 25% (d) 12.5%
Solution:
{a) Let Principal = Rs. 5
Then Simple interest = % “Rs.5=Rs. 3

Ix100
. Rate of interest = ;,‘—4 = 15%

17. A certain sum of money at a certain rate of Simple interest becomes double in 10 years. It will
become three times in:
- (a) 20 years (b) 15 years {c) 10 years (d) T% years
Solution:
(a) Principal will become 3 times in (3 — 1) x 10 = 20 years.
18. A certain sum of money at a certain rate of Simple intcrest becomes double in 5 years. It will
become four times in: '

(a) Téym (b) 10years  (c) 1Syears  (d) 20 years
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,':. 1E, LE. Inverse proportion

+7| i, inverse proportion

& 410
& % x T 4 years
;€ j n Rs. 300 for 4 years at certain rate of interest is Rs. 100. What will be
g & & 600 for 8 years at the same rate of interest?

< ) Rs.200  (c) Rs.50 (d) Rs.25

Time Simple interest
= .;:: 4 100
L 8 X

—oerest on Rs. 600 for 8 years = Rs. 100 = % b %= Rs. 400
Principal = Double, Time = Double
- Interest becomes 2 = 2 = 4 times of original interest
= Interest = 4 = Rs. 100 = Rs. 400

24, What sum of money lent at 4% p.a. for 3 years will eam same interest as Rs. 1200 eams in 4
years at 5% p.a. of Simple interest?

(2) Rs. 1000 (b) Rs. 1500 ({c) Rs.2000 (d) Rs. 2500

Solution:
(c) Principal Time Rate
1200 4 5
X 3 4

Less time, more principal, i.e. inverse proportion
Less rate, more principal, i.e. inverse proportion

¢ Principal = 1200. 5 x 3 = Rs. 2000

Alternative method:

Interest on Rs. 100 in two cases are Rs. 12 and Rs. 20 respectively.

- Amount must be invested in the ratio of 20 : 12 or 5 : 3 to earn the same interest in both the
CAses.

= Amount Irwested at 4% = % * 1200 = Rs. 2000

25. Ifasum of Rs. 500 amounts to Rs. 575 in 3 years. How much will Rs. 600 amount to in 4 years
at the same rate gf simple interest.
(a) Rs. 120 (b) Rs.620 {c) Rs. 650 (d) Rs. 720
Solution:
(d) Simple interest on Rs. 500 for 3 years = Rs. 575 —Rs. 500 =Rs. 75

_ 75 x 100
Rate of interest = ZTpa—7 = 5% pa




R

Interest on Rs. 600 for 4 years = Rs, 600 = 5% = 4 = Rs. T

s Amount = Rs. 600 + Rs. 120=Rs. 720
Alternative method:

Simple interest on Rs. 500 for 3 years = Rs. 575 — Rs. 500 = Rs. 75 %

. Simple interest on Rs. 600 for 4 years = 75 % * % = Rs. 120 ‘%‘3
*, Amount = Rs. 600 + Rs. 120 = Rs. 720 '

6. A sum of Rs. 29000 is divided into two parts and invested at simple interest in such o
first part invested at 5% p.a. for 6 years earns the same interest as the second part for 7
4% p.a. Find the amount invested in first part.

(a) Rs.14000 (b) Rs. 14500 (c) Rs. 15000 (d) Rs. 16500
Solution:
{(a) Let the amount invesied in each part = Rs. 100.
Then Simple interest on first part = 100 = 5% = 6 = Rs. 30
And Simple interest on second part = 100 = 4% = 7= Rs, 28
~ The ratio of interest eamed on equal amount=30:28=15: 14
= Ratio of amount invested to gét equal interest= 14 : 15

~. Amount invested in first part = % * Rs. 29000 = Rs. 14000

27. A man invested Rs. 4000 into two parts at simple interest — one at 4% and other at 5% p.a. | If
interest on first part for 5 years is equal to interest on second part for 6 years, find amount
invested at 4%.

(a) Rs. 1600 (b) Rs. 1800  (c) Rs. 2000 (d) Rs. 2400
Solution:
{(d) Inmterest on Rs. 100 at 4% for 5 years and at 5% for 6 years will be

W23 and L2228 e Rs. 20 and Rs. 30 respectively.

But Simple interests on two parts are equal.

-~ Amounts invested are in the ratio of 30 : 2001 3 2 2

, 3
s Amount invested at 4% = TX Rs. 4000 = Rs. 2400

28. A man invested Rs. 600 into three parts at simple interest — first part at 3% for 4 years, second
part at 4% for 5 years and the third part at 5% for 3 years. If interest received on each part is
equal, find amount invested at 5%.

{a) Rs. 150 (b) Rs, 200 (¢} Rs, 250 {(d) Rs. 300 I
Solution:

1 . 1 . 1
(b) Ratio of principals of three parts = 3,3 35 5% 3

=53 : 4 (On multiplying cach ratio by 3 = 4 = 5)
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Sumofratios=5+3+4=12

+ Amount invested at 5% = % « Rs. 600 = Rs. 200

29. A sum of Rs.5500 is divided into two parts and invesied at 4% p.a. for 3 years and at 3% p.a.
for 6 years respectively. If interest earned on the second part is three times of that on the first
part, find the amount invested in second part,

(a) Rs.2000 (b) Rs.2250  (c) Rs.2500 (d) Rs. 3000
Solution:
{(d) Let the amount invested in each part = Rs. 100
Then Simple interest on first part = 100 = 4% = 3 = Rs, 12
And Simple interest on second part = 100 = 5% = 6 = Rs. 30
. Ratio of interest earned on equal amount =12 :30=2:5
<. Ratio of amount to be invested to get equal interest = 5 : 2

. To get 3 times interest on the second part, the amount must be divided in the ratio of
(5=1):(2=3)=5:6

~. Amount invested in second pm=ﬁ « Rs. 5500 = Rs. 3000

30. A man invested a total sum of Rs. 8500 in names of his sons at 4% and 5% respectively in such

a way that they get equal amount on attaining age of 20 years. If their present ages are 15 vears
and 13 years respectively, what is the sum invested in the name of elder son 7

(a) Rs.3750 (b) Rs.4000 (c) Rs. 4250 (d) Rs.4500
Solution :
(d) Let Rs. 100 is invested in each case.
Then amount received by elder son= 100+ 4 = 5=Rs. 120
And amount received by younger son = 100 + § x 7= Rs. 350

: , L. 1 _135-120=0-)
- Ratio of sum invested 11“.135—!35.11{]—9.3

- Sum invested in name of elder son =-_q._; 8500 = 4500
17

31. Rs. 4310 is invested into three parts at simple interest so that the amounts received after 1, 2
and 3 years respectively in each part are equal. Find the amount invested for 3 years, if rate of

interest is 10% p.a.
{a) Rs. 1320 (b) Rs. 1430  (c) Rs. 1560 {d) Rs. 1650
Solution:

(a) Let Rs. 100 is invested in each part.

Then amount received in three parts on maturity are Rs. 110, Rs. 120 and Rs. 130
respectively.
-+ Ratio of amount invested in each part (to get equal amounts)

1.1 .1 _1.1.1

BRI P KIS TR AR K}
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Solution:
(c) Simple interest for 2 years = Rs. 700 — Rs. 600 = Rs. 100
. Simple interest for | year = 13° = Rs. 50

« Principal = Amount after 2 years — Simple interest for 2 years
= Rs. 600 — 2 = Rs. 50 = Rs. 500

Hence  Simple interest for 1 year is Rs. 50 and Principal is
Rs. 500.

50 = 100
~. Rate of interest = ‘W;T = 10% p.a.

37.  If simple interest on a certain sum is % th of the principal and the number of vears are equal 10
the rate per cent per annum, the rate of interest per annum is:
(a) 5% (b) 10% (c) 20% (d) 25%
Solution:
{a) Let Principal = Rs. 4
Then Simple interest = Re, |

Rate <Time = 1100

(Rate)® =25
. Rate of interest = 55 = 5% p.a.

38, If Simple interest on a certain sum of money is “é*th of the Principal and the number of years
are equal to the rate per cent per annum, the rate of interest per annum is:

1 10 3
(a) 3% (b) 3% (e 3° (d) 5%
Solution:
(¢) Let Principal = Rs. 9
Then Simple interest = Re. 1
. Rate x Time = (Rate)? = - “Jm=%

100 _ 10
. Rate = ‘}T =T'}ip-n,

39, A man invested % of his income at 5% p.a., % of the income at 4% and the remaining %

income at 3%. If his annual income is Rs. 470, find total money invested by him.
(a) Rs. 3000 (b) Rs. 6000 (c) Rs. 12000 (d) Rs. 15000
Solution:
(¢) LCMof3,4and 121is 12.
We assume that the total sum = Rs. 1200
Money invested in three parts be Rs. 400, Rs. 300 and Rs. 500 respectively.
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.. Simple interest on first part = 400 = 5% = Rs. 20 |
Simple interest on second part = 300 = 4% = Rs. 12

. Simple interest on third part = 500 = 3% = Rs. 15

Total Simple interest = Rs, (20 + 12 + 15) = Rs. 47

Actual Simple interest = Rs. 470 {i.e. 10 times of 47)

.~ Amount invested = 10 = Rs, 1200 = Rs. 12000

40. A man lent Rs. 2000 — partly at 5% and the balance at 4%. If he receives Rs. 92 towards
annual interest, find the amount lent at 5%.

(a) Rs.800  (b) Rs.900  (¢) Rs. 1000  (d) Rs. 1200

Solution:
{d) Let the whole amount is invested at 4% p.a.
Then Simple interest = 2o st 1 = Rs, 80

This interest is short from actual interest by Rs. 92 - Rs. B0 =Rs. 12
The difference is because the amount is also invested at 5% p.a.
Difference in two rates of interest = 5% — 4% = 1% p.a.
Difference in rate is 1%, and difference in interest = Rs, 12

100

<. Amount invested at 5% = 12 = T = Rs. 1200
Alternative Method:
Simple interest on Rs. 2000 at 5% p.a. = % = Rs. 100
Simple interest on Rs. 2000 at 4% p.a. = 2000x4x1 Rs. 80

100
By Alligation Method:

At 5% At 4%

Rs. 100 Rs. 80

Rs. 92

|
i
12 8 : t
. Ratio between amounts lent at 5% and 4% = 12:8=3:2

*. Sum lent at 5% = -_3; « 2000 = Rs. 1200

41. A man invested Rs. 3500 into two parts at Simple interest — one at 4% and other at 6% p.a. If
his yearly income from investment is Rs. 170, how much did he invest at 6%7
(a) Rs. 1500 (b) Rs. 1750  (c) Rs.2000 (d) Rs. 2500

Solution:
(a) Let the money was invested at 4% p.a.
Then interest for one year = 4% of Rs. 3500 = Rs, 140
Short from actual interest = Rs. 170 - Rs. 140 = Rs. 30
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Chapter 24

COMPOUND INTEREST |

—— -lﬁ

In case of compound interest, amount for the first year becomes the principal for the !mun&
year, amount for the second year becomes the principal for the third year and so on.

I
Compound interest = Principal (1 + W] - Principal |

Note: If interest is compounded half-yearly, rate of interest is halved i.e. rate becomes L and time

2
is doubled i.e. time becomes 2t, and

If interest is compounded quarterly, rate of interest is divided by 4 i.e. rate becomes — 3 and tuqe
is multiplied by 4 i.e. time becomes 41 and so0 on.

It is recommended to convert r % into fraction for solving problems on compound interest.

. A
Note: In solving problems based on compound interest, we are frequently required to solve |1 + ﬁl .
~ It is better to remember the following values instead of solving them each time.

Rate = 2.5% p.a. =.‘*f1+ﬂ—l+$-%
_ =14k o2
Rate = 4% p.a. =.‘:r-|[l+1*jl—|-|-25 3%

Rat'3=5$'1:||:ha.=.'Jr-|{1+r_‘|=l+% %
Ratc=1ﬂ%ﬁp,n-={1+rj-1+ilﬁ=%
H-BIE'-EH%p.n.::-tl+r}=1+%—_-g
Rﬂte=25%p.ﬂ.={1+r}=1+é=% |
Rate = 50% p.a. ==~I[1+r}—'[+§ d
OTHER FORMULAE

o Raie Tene
1. Amount = Principal (l + ﬁ}
Amount

2, Principal = i
(1 + Tli‘r')

Amount (l Rate}"™
* Principal

4. If a sum of money becomes ‘x" times in *n’ years,

Then it will become x* times in “an” years.

288
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5. If rate of compound interest differs from year to year, then

e 100+ R, 100+R, 100+R,
Amount = Principal = 00 100 % To0

6. If present value of a machine is Rs. P and annual depreciation is r%,
then,

fi
Value of machine after ‘n’ years = P = (] - I-!ﬁ)

P

(- i)
100

7. A sum 15 divided into two parts and invested al a certain rate of compound interest in such a way

that amount received from first part after *‘m’ years and amount received from second part after
*n" years are equal. What is the ratio of amounts invested into two paris?

Solution:
Let money divided into two parts is Rs. x and Rs. v.

Value of machine ‘n’ years before =

After ‘m" and *n" years the amount will become x (1 + r)™ and v (1 + r)" respectively.
But both the amounts are equal.
"Xl = y (]l +r1)"

§= {] + l}n—m

B. A man borrows Rs. A, which is to be discharged with compound interest (@ r% p.a. in ‘n’ equal
yearly instalments, payvable at the end of each vear. Find the amount of each instalment.
Solution:

Let amount of each instalment = Rs. x
Then principal of first instalment = X + [1 4 ﬁ)

=X + =HE
W -

=a

Note : We substituted (l + Tl%ﬁ] with %
Similarly principal of second instalment = X (E]

3
Principal of third instalment = x[}]

Principal of n* instalment = 1{5)

.. Ratio between the principals

- x[L—’]:![E}IH(%r: """"""" ”‘[Er



) el I

Note : We have divided each ratio by X [E} |

9. Difference between compound interest on a sum for ]% years at r p.a. when interest is com-

2
pounded vearly and half-vearly is P (l + %) [%)

SOLVED EXERCISE

1. Find compound interest on Rs. 1600 at 2.5% p.a. for 2 years.
(a) Rs. 80 (b) Rs.El (c) Rs. 82 (d) Rs. 1681
Solution:

=

&l

(b) (1+r)=1+

- a1 41 _
s Amount = 1600 * 75 % 7o = 1681

» Compound interest = Rs. 1681 - Rs. 1600 = Rs. 81
Trick: |

=1+ =4
(I+0=1+55=3
2
- Amount = (%)
- Compound interest = (41° - 40%) = Rs. (4] + 40) = Rs. 8] on Rs. 40° = Rs.1600
Hint: If question is silent, we assume that interest is compounded annually.
2. Find compound interest on Rs. 8000 at 5% p.a. for 3 years.
{a) Rs. 1200  (b) Rs. 1250  (c) Rs. 1261  (d) Rs. 9261
Solution:

(B ]

(©) (1+1)=1+35=3;

=l

3

211 o061

2. Amount = B00Q = 30

Compound interest = Amount - principal = Rs. 9261 - Rs. 8000 = Rs. 1261

3. Rs. 10000 is borrowed at 20% p.a., interest compounded half-yearly. Find the amount repay-
able afier one year.

(a) Rs. 11000 (b) Rs. 12000 (c) Rs. 12100 (d) Rs. 14400
Solution:
{c) Principal = Rs. 10000 '

Time = | year = 2 half years
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Rate = 20% p.a. = 10% per half-yearly

111

S Amount = 10000 = ﬁﬂm = 12100

4. Find compound interest on Rs. 8000 at 20% p.a. for 9 months, interest being compounded
quarterty.
(a) Rs. 1000 (b) Rs. 1200 (c) Rs. 1250 (d) Rs. 1261
Solution:
(d) Principal = Rs. 8000
Time = 9 months = 3 quarters
Rate = 20% p.a. = 5% per quarter (since, | year = 4 quarters)

2121 21
2 Amount = B0 = E!E H 55 = 9261

= Compound interest = 9261 — 8000 = Rs. 1261

5. Find compound interest on Rs. 25000 at 2086 p.a. for 2% years, if interest is compounded
annually.
(a) Rs.39600 (b) Rs. 14600 (c) Rs. 37500 (d) Rs. 12500
Solution:

ﬂ]* 10)
(b) Amnum-ljﬂ[}ﬂ:(lq-mu x[1+lﬂﬂ}

=zsmnx[§}=xu = 39600
T

. Compound interest = 39600 — 25000 = 14600
Hint: Rate is halved for 3™ year as time is half of one year.
6. Find compound interest on Rs. 10000 at 10% p.a. for 4 years, if interest is compounded annually.
(a) Rs 4000  (b) Rs. 4400  (c) Rs. 4641 (d) Rs. 5200
Solution:

4
(c) Amount = Rs, 10000 = [% = 14641

-+ Compound interest = Rs. 14641 — Rs. 10000 = Rs. 4641
Approximate Method:

We know that,
Compound interest = Simple interest + Interest on simple interest

Simple interest = 10000 ﬁ « 4 = Rs. 4000

. Simple interest for one year = Rs, 4000 + 4 = Rs. 1004.
.~ Interest on interest
=0 + 10% of Rs. 1000 + 10% of Rs. 2000 + 10% of Rs. 3000 + interest on interest
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=0+ 100 + 200 + 300 + interest on this amount
= 600 + interest on this amount
»~ Compound interest = Rs. 4000 + Rs. 500 + interest on Rs. 600

= Rs. 4600 + Interest on Rs. 600 |
Out of given options, amount nearest to it is Rs, 4641, -

7. Find Compound interest on Rs. 10000 for 3 years if rate of interest is 5%, lmmzmrmﬂm

second and third years respectively.
(a) Rs 3310 (b) Rs.3500 (c) Rs. 3860 (d) Rs 3980
Solution:

(¢} Amount after 3 years

100+ R, 100+ R, 100 +R,
100 100 100

) 21 11,6 _
Rs.10000 > 55 * 1g * 5 =Rs. 13860

. Compound interest = Rs. 13860 - Rs. 10000 = Rs. 3860
Hint : To find 10 = 21 = 11 = &, we first find 21 x 6=126;
Now 126 = 11=1386; 1386 = 10= 13860
8. If compound interest for second year on a certain sum at 10% p.a. is Rs. 132, find the
principal.
{a) Rs. 600 (b) Rs. 1000 {c) Rs. 1100 (d) Rs. 1200
Solution:
(d) Let principal = Rs. 100

= Principal =

Amount after two years = 100 x :T!')z =Rs. 121
. Compound interest for second year =Rs. 121 —Rs. 110 =Rs. 1]
But actual compound interest for second year
= Rs. 132 (i.e. 12 times of Rs. 11)
. Principal = 12 = Rs. 1()=is 1200
9. [fcompound interest on a certain surmcfor 2 years at 10% p.a. is Rs. 315, what is the sum lemt 7

(a) Rs. 1500 (b) Rs. 1800 (c) Rs. 2000 (d) Rs. 2250 ||
Solution gh s o |

Rate ) ™™
(a) Compound Interest = Principal[1+ Iﬂﬂ] — Principal
.y 121
315 = Principal x| — =1
1pa I[Il][l' ]

- 21
il5=P —_—
nncnpa]x]m
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Principal -I]ISH% = Rs.1500

10. A certain sum of money invested at a certain rate of compound interest doubles in 5 years. In
how many years will it become 4 umes?
{a) 10 vears (b) 12 years (c) 15 years (d) 20 years
Solution:
(a) 2'=4,
.~ The amount will become 4 times in 2 = 5 = 10 years.

11. A certain sum of money invested at a certain rate of compound interest doubles in 6 years. In
how many years will it become 8 times?

(a) 12 years (b) 18 years (e) 24 years (d) 30 years
Solution:
(b) 2* =8,
. The amount will become 8 times in 3 = & = 18 years.
12. Anamount is lent at 1 5% p.a. compound interest for 2 years. Find the percent increase in the

amount at the end of 2 years.
(a) 22.5% (b) 30% (e) 32.25% (d) 35.5%
Solution:

2
(c) In2 years, Re.l will become (1 + TI%] times of itself

F
= (183) times of itstf = 13223 times of itsls
e
- Increase = {3005 — 1 = 222, =3 250

Himt: 115% =11 = 12|25 = 13225

Note: If denominator of a fraction is a number which have zeros at the end and the answer is required
to be calculated in decimals, then it is advisable not to reduce the fraction to the lowest terms.

.~ The fractions are not reduced to the lowest terms in the solution.
But the fraction can be reduced if there is some common factor other than zeros in the
denominator. ’

13, A person returns Rs. 1331 afler 3 years from the date of borrowing. I the rate of interest is
10% p.a., interest compounded annually, find the amount bormowed.
(a) Rs. 900 (b) Rs. 1000 {c) Rs. 1100 (d) Rs. 1200

Solution:
Amount 1331

(b) Principal = ——=0e s = m

3
- ]331:(%) = Rs, 1000



14. Inhow many years will Rs, 400 amount to Rs, 441 at 5% compound interest? '
(a) | year

(b) 13 years (c) 2years  (d) 27 years
Solution:

|
Amount _ [, , Rate Time
(€} Principal ‘( 100

41 [y |
“Hﬁ'(ﬁ

() - |

~ Time = 2 years

15. The population of a village increases @ 5% p.a. If present population is 8000, after how many
years the population will be 92617

(a) 2 years (b) 3 years

(c) 35 years (d) 4years
Solution:

(b) Let population become 9261 in *x" years.

Time

m"“‘ﬁ'.‘%‘lf['*'-%"?“ﬁ) |
Trf ( I|
v !

y-(@

|

.~ Time = 3 years |

16. If Rs. 8000 amounts to Rs. 8820 in 2 years at compound interest, find rate of interest p.a. |
(a) 5% (b) 5.125% (c) 10% d) 10.5% ll
Solution: : .|
() [I+%) Prmclpli . |

|
Laemp =320 ML ]

I
P

- NP

17. At what rate percent of compound interest will a sum be 16 times of itself in 4 years 7

(a) 20% (b) 25% (c) 50% (d) 100%
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Solution :
(d) Let Principal = Re.1, then Amount = Rs. 16
s ent =22
l-
s 1+r=12
sor=1=100%
18. Atwhat rate per cent of compound interest, a sum of Rs. 2000 will amount to Rs. 2662 in 3 years?
(a) 5% (b) 10% () 11% (d) WNone of these
Solution:
Rate|' ™ _ Amount
(b) (“ﬁ = Principal
2662 1331 _ (11
a+0°= 3005 = 155 = (io)
Sl+r= v:-é
N § I I
LT | = o 10%

19. A man invested Rs. 16000 at compound interest for 3 years, interest compounded annually. 1f
he got Rs. 18522 at the end of 3 years, what is rate of interest?

(a) 4% (b) 5% {c) 6% (d) 7%

Solution:
18522 _ 9261 _ (21}’ 1LY
® (0" = 1eo5s = ga = (30) =(1+36)

. Rate of interest = 35 = 5%

Trick :

Compound interest = Rs. 18522 - Rs. 16000 = Rs. 2522
Let the amount is invested at 1% p.a. simple interest.

Then simple interest of 3 years = 16000 = [% = 3 = Rs. 430

- Rate of interest = 2= = 5 + (Remainder is Rs. 122)
Note: If Rate is 6%, then simple interest = 480 = 6 = 2880, which is more than the given
compound interest which is not possible,
. Rate of interest > 6% is not possible.
- Rate of interest is 5% p.a.
20. Height ofa tree is 1210 cm. What was its height two years ago, if it increases at the rate of 10%
pa.?
() 1331cm (b) 1000cm (c) 9iem  (d) None of these
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25, Compound interest on a certain sum for two successive years is Rs. 150 and Rs. 153 respec-
tively. Find rate of interest.
(a) 2% (b) 3% () 5% (d) &%
Solution:
(a) Difference in compound interest of two successive years
=Rs. 153 -Rs. 150=Rs. 3
The difference is equal to simple interest on Rs. 150 for one year.

. Rate of interest = 3x 15]ﬂm = 2% p.a.

26. Ifacertain sum on compound interest becomes Rs. 2000 in 2 years and Rs. 2420 in 4 years. Rate
of interest p.a. is:
(a) 625% (b) 10% () 125% (d) 25%
Solution:
(b) Amount after 2 years = Rs. 2000
Amount after 4 years = Rs. 2420
. Compound interest on Rs. 2000 = Rs. 2420 - Rs. 2000 = Rs. 240
Time = 4 years — 2 years = 2 years

27. A certain sum of money amounts to Rs. 640 after 2 years and Rs. 720 afier 3 years. How much
will it amount to in 4 years 7
(a) Rs. 760 (b) Rs. 800 (¢) Rs. 810 (d) Rs. 825
Solution :

(c) In 1 year (i.e. 3 = 2), the amount becomes ;—i% of the principal

720
. In 4 years, Rs. 720 will amount to Tlﬂxm = Rs. 810

28. A sum of money amounits to Rs. 2880 in 2 years and 3456 in 3 years at compound interest. Find

the sum,

{a) Rs. 1B0D (b) Rs.2000 {c) Rs. 2400 {d) Rs. 2500
Solution:

(k) Rs. 2880 amounts to Rs. 3456 in one year.

The sum amounts to }:g 3 times of itzelf
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ﬁ]: 5

+. Principal = 2880 + (; = 2880 x 2 x 2 =Rs. 2000
29. Find the rate percent of compound interest at which a sum of money will amount to % times trf
itselfin 2 years?

(a) 10% (b) 25% (c) 50% (d) 75%
Solution:

{¢) Let principal = Rs. 4

Then amount = % *Rs. 4 =Rs. 9

.9 (3y .
(1+1)=3 |
S T .
r=5-1=5=50%

3. Find the rate percent of compound interest at which a sum of money will become |.44 times
itself in 2 years?

(a) 10% (b) 20% {c) 25% (dy 33.33%
Solution:
(b) Let principal = Re. |
Then amount = Rs. 1.44,
Sl 4t =1.44
s(l+0= Jfaa =12
Sr=12-1=02
. Rate of interest = 0.2 = 2089 p.a.
31. A man borrows Rs. 2100 and undertakes to pay back with compound interest (@ 10% p.a. in 2
equal yearly instalments at the end of first and second year. What is the amount of each instal-

ment?
{(a) Rs. 1000 (b) Rs. 1100  (c)} Rs. 1200 (d) Rs. 1210 .
Solution:
1 _11
@ (1+n0=1+75=1
Ratio of principals of two instalments = I.‘l—':l-I =11:10 |
Sum of ratios = 11 + 10 =21
- Principal of first instalment = 2100 = % = Rs. 1100

~. Instalment = Principal of first instalment = (1 +r)

- ||m::%-a;_11m

32. A man borrows Rs. 820 and undertakes to pay back with compound interest (@ 5% p.a. in 2
equal yearly instalments at the end of first and second year. What is the amount of each
instalment?

(a) Rs. 400 (b) Rs. 420 (c) Rs.44] (d) Rs. 450
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Solution:

=i

© (+0=1455=

Ratio of principals of two instalments = 1: % =21:20

Sum of ratios = 21 + 20 =41

<. Principal of first instalment = 31 x 820 = Rs. 420

.~ Instalment = Principal of first instalment = (1 +r)

21
—43{'”1{. = Rs. 441

31, A man borrows Rs. 1820 and undertakes to pay back with compound interest @ 20% p.a. in 3
equal yearly instalments at the end of first, second and third years. What is the amount of each
mstalment?

(a) Rs. 500 (b) Rs. 560 (c) Rs. 750 (d) Rs. 364
Solution:

(@) (1+0=1+5=3

2

Ratio of principals for three years = l:% {%)
=6%: 6 x 5:5 (Onmultiplying each ratio by 6°)
=36:30:25

Sum of the ratios = 36+ 30+ 25 =9]

¢ Principal of first instalment = 30 x 1820 = Rs. 720

. Instalment = Principal of first instalment = (1 +r)

=720 » % = Rs. 864

3. A man borrows a certain sum and pays it back in two equal annual instalments. 1f he pays back
Rs. 676 annually and rate of interest is 4%, what is the sum borrowed 7
(a) Rs. 1352  (b) Rs. 1300  (c) Rs. 1275  (d} Rs. 1250

Solution :

25
<. Principal of first instalment = = 676 = Rs.650

2
25
And Principal of second instalment = ETEH[E] = Rs.625

. Sum borrowed = Rs. 650 + Rs. 625 = Rs, 1275
35 Amﬂlm:mnlllnbcdl'u']d:dhl:tw::nﬁmldHmdmaﬂnﬁy:mth:mumnr&c:w:ﬂhyﬁ
is equal to the amount received by B after 7 years. The rate of interest is 10%, interest com-
pounded annually. Find the ratio of amounts invested by them.

{a) 10:11 (b) 100:121 (c) 11:10 {d) 121 :100
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1 _11
Sﬂlﬂﬁﬂﬂ {d][l"‘r}_l"'lﬂ "]

Let the sum (principal) received by A and B are x and y.

(n]? - { 121 |

Hence the ratio in which the sum is divided = 121 : 100. |

J6. A father divides Rs. 5100 between his two sons, Mohan and Sohan who are 23 l.ndj-‘llt
present in such a way that if their shares are invested at compound interest @ 4% p.a., they will
receive equal amount on attaining the age of 26 years. Find Mohan's share.

(a) Rs. 2400 (b) Rs. 2500  (c) Rs.2550 (d) Rs. 2600

Solution : (b) (1 +r)=1 +%=%
Let Mohan and Sohan receives Rs. x and Rs. y respectively at present.

x _(26V7° (26" _25
"’“‘"‘}‘(ﬁ -(ﬁ 2% |
|
25 '

" Mohan’s share = 57 * Rs. 5100 = Rs. 2500

37. A certain sum, invested at compound interest becomes Rs. 3000 in 3 years and Rs. ﬁﬂl}ﬂiiﬁ
years. Find the amount after 9 vears.

{a) Rs. 7500 {b) Rs. 9000 {c) Rs. 10000 (d) Rs. 12000
Solution:

(d) In 3 years (i.e. 6 years — 3 years), principal doubles itself i.e. from Rs. 3000 to|Rs.
6000.

In the next 3 years, amount will become double of Rs. 6000.
s Amount after 9 years will become 2 = Rs, 6000 = Rs. 12000,

38. Population of a town increases at a certain rate per cent per annum, Present population of the
town is 3600 and in 5 years’ time it becomes 4800, How much will it be in 10 years time?

(a) 5000 (b) 6000 (c) 6400 (d) 7000 |
Solution:
(¢) Let rate of increase in population = r % p.a.

5
Then 4800 = 3600 {I "']m)

[ um] 3600 3
Pﬂpulaﬁminﬂ:mﬂimwillbmmmxg=ﬂm.

39. Present population of a town 15 12000, lﬁi:mmingltlmﬂlinmlc.lhcpnpuhﬁnnbemmqa
27000 after six years. What will the size of population after 3 years from now?

ia) 15000 (b) 18000 (c) 19500 (d) 20000
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Solution:

(b) Population becomes % = % times of itself in 6 years.

2 In 3 years it will become E =% times
3

. Population after 3 years = 12000 = 5= 18000
40. Find the difference between compound interest on Rs. 1000 for 1% years at 20% p.a. when
interest is compounded annually and half-yearly respectively.

(a) Rs. 11 (b) Rs. 10 (c) Rs 21 (d) Rs. 20
Solution:

(a) Difference between compound intérests for I% Years
1
r r
1

-ll}l]ﬂxil-ﬁn]%!ﬁi-ks_ll
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RELATION BETWEEN C.I. AND S.I.

In this chapter, we will discuss relation among Compound Interest, Simple Interest and ihc

difference between Simple Interest and Compound Interest.

IMPORTANT RULES

|. How to find Compound Interest for two years, when Simple interest is given:

Method:

Compound Interest

= Total Simple interest + (Simple interest for one year = Rate of Interest)

Note: Unless mentioned otherwise, it is presumed that interest is compounded annually.

2. Difference between Simple interest and Compound Interest for two vears, when l'rinrqﬂ_l

is given: ,

Difference = Principal = (%}

2
.. Principal = Difference x [%} ‘

years.

Logic: Compound interest for first year = Simple Interest for first year |
Compound Interest for second year

= Simple Interest for first year + Interest on Simple Interest for the first year

- Difference = Interest on Simple interest of first year ‘
Proof: Compound interest for two years=P (1 +r* - P

Simple interest for two years =P = r=x 2= 2Pr |
Difference between compound interest and simple interest for two years
=[P(1+rfF-P]-(2Pr) :
=P(1+2r+r)-P-(2Pr) |
=P+ 2Pr+Prf—P-2Pr=Pr |
Hence difference between compound interest and simple interest & r % p.a. for two years = P(r?)

2
- Principal = Difference = [::}

Similarly we can find difference between compound interest and simple interest for 3 and 4

Difference for 3 years =Pr* (3 + 1)
Difference for 4 years = Pr* (6 + 4r + r%)

Here 'r* means Rate of interest
100
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3. Difference between Compound Enterest and Simple interest, when Simple Interest is given:

{a) For 2 years: % r of simple interest

(b) For3 years: 3r (3 +1) of simple interest

Note: 'r" is Rate -:rll;]Tnjnlﬂcst
Proof:
{a) Difference between compound interest and simple interest for 2 years

=P (rf)=Pr(r)

But Pr = Principal = If.;:]e = Simple Interest for one year

= % = Total Simple Interest
- Difference between compound interest and simple interest for 2 years

=Prir)= % % Simple Interest = (r)

= % r of Simple Interest

(b) Difference between compound interest and simple interest for 3 vears
=P (3+41)=Prir)(3+1)

Now Pr = Principal = E;‘m Interest for one year

- % * Total Simple Interest

-« Difference between compound interest and simple interest for 3 years
=Pr(r) (3 +1)= % * Simple Interest * (t) (3 +1)
= % r{3 +r) of Simple Interest

4. How to find simple interest when compound interest is given”
Method:

If difference between compound interest and simple interest is l of Simple interest, then

Difference between compound interest and simple interest is 1] | of Compound Interest.

Hint : Compound Interest = Simple Interest + Difference

*. If we shift base from Simple Interest 1o Eump{:und Interest, smaller fraction is required and
vice-versa,

SOLVED EXERCISE

1. Difference between Compound Interest and Simple Interest on Rs. 8000 for 2 years at 10%
p.a. 15

{a) Nil (b) Rs. 80 (c) Rs.160  (d) Rs. 800
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Solution:

(b) Difference between Compound Interest and Simple Interest for 2 years !
=PI‘1=R'!.E[H]]K1-lﬁ“'II—E=R5-3“ |
1. Find the difference between Compound Interest and Simple Interest on Rs, 4000 for | year at
10% p.a., if the interest is compounded half-yearly.
(a) Mil (b) Rs. 5 (c) Rs. 10 (d) Rs. 40
Solution:
(c) Since interest is compounded half-yearly
- Rate of interest is halved and time is doubled.

W0, _eo _ 1
.. Rate= zﬁ—iﬁ—m

Time=2x=1=2 ha.lf-:,lrl.'ﬂm.
. Difference between Compound Interest and Simple Interest '

= Rs. 4000 = ﬁxﬁﬂ.s.m

3. If difference between Compound Interest and Simple Interest on a certain amount at 5% 'p.n.
for two years is Rs.30. Find the Principal.

(a) Rs. 10000 (b) Rs. 12000 (c) Rs. 12500 (d) Rs. 15000
Solution:

-
Il
I.
b
=
I
b
=

< Principal = Difference = (\H = Rs. 30 = 20 = 20 = Rs. 12000

4. Two persons lent equal amount of money at 10% p.a., first at Compound Interest and
at Simple Interest. If first person gets Rs. 20 more than the second after a period of 2 y
Find sum lent by each of them.
(a) Rs. 1000 (b) Rs. 2000  {c) Rs. 3000  (d) Rs. 4000
Solution:

(b) r=10%=

=l—

.'.i=|+ = 10
T

=

2
< Sum lent = Difference = [:1) =Rs. 20 = 10 = 10 = Rs. 2000
5. Find the difference between Compound Interest and Simple Interest on Rs. 1000 for Syem'sln
10% p.a., if interest is compounded annually.
(a) Rs. 30 {b) Rs. 31 {¢) Rs. 50 (d) Rs. 331
Solation:
(b) Difference between Compound Interest and Simple Interest for 3 years

1, ] !
= Pr3(3 + 1) = Rs. 1000 = ﬁrﬁx(3+ﬁ]=m.31
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6. Find the difference between Compound Interest and Simple Interest on Rs. 10000 for 4 years
at 10% p.a., if interest is compounded annually.
{a) Rs. 4641 (b) Rs. 4000 {c) Rs.64] (d) Rs. 600
Solution:
(c) Difference between Compound Interest and Simple Interest for 4 years
= Pri(6 + dr + r¥) = 10000 » ﬁx i':j"(ﬁ'*'% +ﬁ]

_ 1, 641

7. [f Simple Interest on a certain sum at 1 0% p.a. for 2 years 15 Rs. 80. The Compound Interest on
the same sum for the same period is:

{a) Rs. 80 (b) Rs. 82 {c) Rs. 84 (d) Rs. 88

Solution:
(¢} Compound interest = Simple Interest + Simp!'iilnm"“ * Rate
=80+ 5% 10% = Rs. 84
8. [fSimple interest on a certain sum for 2 years @ 10% p.a. is Rs. 200, the Compound Interest
will be?
(a) Rs.200  (b) Rs.210 (c) Rs.220 (d) Rs.225
Solution:

Simple Interest _
2

(b) Compound interest = Simple Interest + Rate

—Rs. 200 + % x 10% = Rs. 210

9. Il simple interest and compound interest on a certain sum for 2 years are Rs. 400 and Rs. 440
respectively. What is the rate of interest?

(a) 5% (b) 10%  (c) 20%  (d) Data Insufficient
Solution:
(c) Simple imterest for first year and second year = Rs, % = Rs. 200 each

Difference between Compound Interest and Simple Interest
= Rs. 440 - Rs. 400 = Rs. 40

= Rs. 4015 interest on simple interest for one year i.¢. interest on Rs. 200.

40 = 100
- Rate of interest = ﬁ = 20% p.a.

10. If simple interest and compound interest on a certain sum for 2 years is Rs. 160 and Rs. 168
respectively. What is the Principal?
(a) Rs. 800 (b)Rs. 1600 (c) Rs 2000 (d) DataInsufficient
Solution:

(a) Simple interest for first year and second year = Rs. 150 = Rs. 80 each
= Rs, Bi.e. Rs. 168 — Rs. 160) is interest on simple interest for one year i.e. interest on

Rs. 8O
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Alternative Method:
Compound Interest for 3 years

= Simple Interest + Simple Interest (r) + %{lf

1 l 1
= 100 + 300 = m*lmxm‘m
= 300 + 30+ 1 = Rs, 331
.14, If simple interest for 3 years (@ 5% is Rs. 1200, Compound Interest is:

(a) Rs. 1206 (b) Rs. 1241 {c) Rs. 1251 (d) Rs. 1261
Solution:

(d) Difference between Compound Interest and Simple Interest for 3 years

11 6l _ 6l .
=§r{3+r}=§x§ﬁr§-ﬁrﬁrﬂufSumpI:lnt:reﬂt

61
=Rs.l3m1m = Hs. A1

.~ Compound Interest = Rs, 1200 + Rs, 6] = Rs. 1261

Hint: r=3= ﬁ

1 _ 6l
.‘.{3+r}=3+E=E

Alternative Method:
Compound Interest = Simple Interest + Simple Interest (r) + f’il. (r’

1

| 1
-IZDH*IIMKE+4{H] “35 ™ 3p

= | 200 + 60 + 1 = Rs. 1261

15, If Compound Interest on a certain sum for 2 years (@ 5% p.a. is Rs. 328, the Simple interest will
be?

(a) Rs.300 (b) Rs.310 () Rs.320 (d) Rs.325
Solution: '

(c) Suppose Compound Interest for first year = Rs. 100
Then Compound Interest for second vear = Rs. 105
Total Compound Interest for two years = (Rs. 100 + Rs.105) = Rs.205
 And Simple Interest for two years = 2 = Rs. 100 = Rs. 200
If Compound Interest is Rs. 205, Simple Interest = Rs. 200

If Compound Interest is Rs. 328, Simple Interest = Rs. 328 = %
= Rs. 320
Alternative Method:

PR
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I

Difference between Compound interest and Simple interest

- %I % = ﬁ of simple interest

-III -ufli'mmmpﬂundmterest-—xﬂs 328=Rs. B

. Simple interest = Compound interest — Difference |
=Rs. 328 - Rs. 8 = Rs. 320 !

16. [If compound interest on a certain sum at 10% p.a. for 2 years is Rs. 210, ﬁl.'ld.ﬂll!'.'ilﬂlﬂ!
interest for the same period on same amount.

(a) Rs. 190 (b) Rs. 195 (c) Rs. 200 (d) Rs. 205
Solution:
(c) Difference between Compound Interest and Simple Interest for 2 years

- % x rof Simple Interest

—é e ﬁ of Simple interest

-1 _ -
= 011 of Compound Interest ﬂkl{s 210=Rs, 10

. Simple interest = Rs. 210 - Rs. 10 = Rs. 200
17. lf-:umpmmdhﬂuﬂfuamﬁinmﬂﬂipafulmhhm,ﬁnﬂhuimphhﬂuﬁ

for the same period.
{a) Rs. 460 (k) Rs.470 (c) Rs. 472 (d) Rs. 480
Solution:

(d) Difference between Compound Interest and Simple Interest for 2 years

* r of Simple Interest

2
= 1 x L of simple interest = - of simple interest |
2 Iﬂu Slme 1 m 3'|'|T|.P |
I

I
= 30 + 1 of Compound Interest = H!]h 492 =Rs. 12

< simple interest = Rs. 492 - Rs. 12 = Rs. 480

18. If compound interest on a certain sum for 3 years at 10% is Rs. 662, find simple intum:nmlT.l
sum for 3 years.

(a) Rs. 570 (b) Rs. 600 {c) Rs. 625 (d) Rs. 630
Solution:

b) Re. 1l 'Ill:u:'::-.w:rm]1:;(11!| Ja31 ni
{b) Re. 1 wi eRs. |15 mml years

< Rs. 1000 will become Rs. 1331
. Compound interest = 1331 — 1000 = 331
And simple interest on Rs. 1000 for 3 years at 10% = Rs. 300
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Chapter lFT
TIME AND WORK

I
—

Time taken to do a work depends on many factors such as *number of persons’ doing the \-torlt.
their “efficiency’ in doing the work, *amount of work’, ‘number of days" and time spent per day!.

absence of any specific information to the contrary in the question, we will assume that the nhmc
conditions apply.

FORMULAE

1. If a man can do a piece of work in *x" days. |

Then his work for one day = 1 . |

. If the ratio of time taken by A and B in doing a work =x : y. |

[T

1.1
Then his ratio of work done by Aand B= T * }'—}f LK.

And ratio in which the Wages is to be distributed =y : x.
3. If three men can do a work in x, v and z days respectively.

=

1.1.1
Then ratio in which the wages is to be distributed = T 75

"-l:ll—

4. IfAis ; times as good a workman as B, '

|
Then he will take J;":l of the time that B takes in doing the work. |

. If number of persons engaged in doing a certain job is changed in the ratio of x : y, the da)"s
required in completion of work will change in the ratio of y : x. |

6. If ‘m’ men can do a piece of work in *d" days. |

Then 1 man can do the same work in (d = m) days. -

And ‘n" men can do the work in dxm days

7. If A can do a piece of work in *x" days and B in *y" days. In how many days, both wo
together will finish the work?
Solution:

A's one day's work = %

I ]
B’s one day's work = v _

| Il _X+ |
A's and B's one day's work = T ; = T:’.I
>, A and B will do the work in K—E—}, days |

Rule: |
If A can do a piece of work in *x'dﬂjrsandﬁm ‘v days. |

Then A and B together will do the work in X+ days ||

X+Yy |

XY |
310

One day work of A and B =
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Example:

If A can do a piece of work in 20 days and B in 30 days. In how many days, both working
together will finish the job?

Solution:

20 = 30
Time taken by A and B = 5535 = |2 days

8. A and B working together can do a piece of work in "x" days whereas B working alone can do
the same work in *y" days. How many days will A alone take to do the work?

Solution:

A's and B's one day’s work = %

1
B’s one day’s work = ¥

_¥y-x

. 1.1
- A's one day’s work = Xy Xy

Hence, A alone will complete the work in }._x_}_x days.

Rule:

If A and B working together can do a piece of work in *x" days whereas B alone can do the
same work in *y" days.

Then A alone will complete the work in —L days.

Example:

A and B working together can do a piece of work in 12 days, whereas B working alone can do
the same work in 18 days. How many days will A alone take to do the work?
Solution:

1812
Time taken by A= 75— =12 = 36 days

9. Pipe A can fill a tank in *x" hours and pipe B can empty it in "y’ hours.
If both the pipes opened together, the tank will be filled in —L hours,

¥—X

And | hour's work of both the pipes = %——}I, =
Xy

Hint: Pipe B is doing negative work here.

10. A pipe can fill a cistern in *x" hours but due to leakage in the bottom, it is filled in *y" hours.

. .

Then time taken by the leak to empty the cistern = prg—

11. A and B can do a work in a and b days respectively. They started a work together but A left x

b={a+x)

days before completion of the work. Then time taken to finish the work is .
a+
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Proofl :
Let the work is finished in y days |
. A worked at it for (y — x) days and B for y days. |

_ bx{a+x)
a+b

12. If *a" men or *b’ women can do a piece of work in "x" days.

abx
Then "m’ men and *n” women together can finish the work in 5" " days

Proof ; |
b women's work = a men’s work

n women's work = n[-:—]mm'a work '

s (m men + n women)'s work =m+n[%]mm‘: work = L men's work
a men can do a work in x days.
1 men can do a work in ax days. _
) ax abx |
. m men and n women can do a work in e m+bmw :
b
|~
OR mln
—_— =
a b
13, If A and B can finish a work in "x" and “ax" days respectively. In other words, *A’ is “a’ times
efficient than “B” or *A’ can do *a’ times the work as much as B can do.
Then working together they can finish the work in =7 days.
14. If A is "x" times efficient than B, and working together they finish a2 work in *y" days. Then,
Time taken by A = X1
Time takenby B=y(x + 1)
15. *x" workers can do a work in 'y’ days. 1fthere were “a’ men more, the work would have finished
in 'b" less days.
-
nmwutm.aﬁgmuymm:j’h;bl .
.. Workers originally engaged
E::unm:nu_iﬂndxmyslakeninmndaimmim
= Less days taken
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16. A group consisting of *a” men and ‘b’ women can do a piece of work in "m’ days and other
group of ‘x" men and *y" women in ‘n’ days, then
[(am — xn)| men’s work = [(bm — yn)| women's work

SOLYVED EXERCISE

1. 1f20 men can do a piece of work in 40 days, in how many days will 40 men do the same work?
(a) 20 days (b) 40 days {c) 60 days {d) B0 days
Solution:

(a) Time taken by 40 men = mj‘ﬁ"’“ - 20 days

2. [If 30 men can do a piece of work in 30 days, in how many days will 15 men do the same work?
(a) 15 days (b) 30 days (c) 45 days (d) 60 days
Solution:

(d) Time taken by 15 men = ~~"c> = 60 days

3. 12 men can do a work in 25 days. How long will 10 men take o complete the work?
(a) 27 days (b) 28 days (c) 30 days (d) 30 days
Solution:

(c) Time taken by 10 men = I“llﬁﬂ - 30 days

4. 12 men can do a piece of work in 15 days. How many men are required to complete the work

in 10 days?

(a) 10 men (b) 12 men (c) 15 men (d) 18 men
Solution:

(d) Men reguired to complete the work in 10 days = 12 ;:] 13 _ 18 men

5. A work can be done by a certain number of workers in 8 days. How many days will they take
to finish a work four times the original work?

(a) 2days (b) 12 days (c) 24 days (d) 32 days
Solution:
{d) More work, more days i.e. Direct Proportion
. Days required = 8 = 4 = 32 days

6. A and B together can type 35 pages in § minutes whereas A alone can type 20 pages in 4
minutes. How many pages can B type in | minute?

(a) 2pages  (b) 4pages  (c) Spages  (d) 6 pages
Solution: -

{a) Together they can type % = 7 pages in | minute

A alone can type ET',J = 5 pages in | minute
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12. A, B and C together can do a piece of work in 12 days. A and B together can do the same work
in 20 days. In how many days C working alone can finish the work?
(a) Bdays (b) 16 days {c) 25 days (d) 30 days
Solution:

20«12 20=]12
{d) C alone can do the work in EI}—I2= % = 30 days

13. A alone can do a piece of work in 21 days. B who is 40% more efficient than A, will finish the
work in:
(a) 10 days (b) 12 days {c) 15 days (d) 18 days
Solution:
{c) Ratioofwork doneby Aand B= 100: 140=5:7
. Ratio of time taken=7 . 5

5
- Time taken by B = ;KII days = 15 days.

14. A, B and C did a work together and earned Rs. 729 for the work. If the ratio of work done by
A, BandCis2:3:4, find C's share.

(a) Rs. Bl (b) Rs. 162 {c) Rs.243 (d) Rs. 324
Solution:
(d) Wages is distnibuted in ratio of work done 1.e. inthe mtinof 2 : 3 : 4.
Sumofratios=2+3+4=9
.~ C's share = g = 720 = Rs. 324
15. A alone can do a piece of work in 12 days and B alone in 10 days. They undertook to do the
work for Rs. 330. How much will A get?
(a) Rs. 120 (b) Rs. 150 {c) Rs. 160 {d) Rs.180
Solution:
1 1

(b} Ratio of wages = T : 0

=10:12=3:6
3
s A's wages = ﬁ * 330 = Hs. 150

16. A, B and C together undertook a work for Rs. 550. A and B together done T?T of the work.
Find C’s share.
{a) Rs. 350 {b) Rs. 350 (c) Rs.200 (d) Data Insufficieni
Solution:

7
(c) %rkdﬂnch}rﬂ—l-ﬁ—ﬁ

4
. His share ig wages = Tha Rs. 550 = Rs. 200

17. A cando a piece of work in 10 days. With the help of B, he finished the work in 6 days. If they
earn Rs. 200 for doing the job, find A's share.

(a) Rs. 60 (b) Rs. 80 {c) Rs. 100 (d) Rs. 120
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Solution:

1 6
(d) Wurkduneh}rhinﬁda}rs-ﬁﬂ‘5=ﬁ |

&
~ A's share in wages = TR 200 =Rs. 120

18. A, B and C can do a piece of work in 12, 18, and 30 days respectively. If they do a work
together, find the ratio in which the amount is to be distributed.

{a) 2:3:5 (b) 5:3:2 (e) 6:10:15 (d) 15:10:6
Solution:
_ 1 11 .
(d) Ratio of wages = EE]_[I
LCMof 12, 18 and 30 is 3 = 4 = 3 x 5= | B0,
Un multiplying the ratios by 180, we get 15: 10 : 6.
19. A, B and C can do a piece of work in 12, 15 and 20 days respectively. In how many day
working together will they finish the work. .
(a) 5 days (b) 10 days (c) 15 days (d) 47 days |
Solation:
| 1 1 3+4+3 12 1
{a) Iﬁysmkufh.ﬂmdﬂ—— +E=T=E=§
- Days taken to finish the work = 5 days

|
I
20. A and B can do a piece of work in 12 days, B and C in 15 days, A and C in 20 days. Inh
many days they working together will finish the work.
I
|
I

(a) 5 days (b) 10days  (c) 12days  (d) 18 days
Solution:
1 | |
(b) II&+B]+{B+C]+{A+C]=E+E+E
L2(A+B+C)=

1
~. Work of A, B and C for 2 days = 3

l 1.1

.. Work of A, B and C for one day = 3 =10

. Working together they will finish Ihﬁ work in 10 days.

21. A and B can do a piece of work in 20 days and 15 days respectively. With the help of C, the
finished the work in 5 days. How many days will C alone take to finish the work?

(a) 8 days (b) 10 days (c) 12 days (d) 18 days
Solution:

Bt

1 1 12-3-4 5 1

,
() TimetakenbyCalone= 3 =205~ 60 60 12 |

=~ C alone will take 12 days. |
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1 14
19 of a work. In the same time, B and C together can do T of the

work. Find the ratio of work done by each of them.
(a) 3:4:5 (b) 4:5:7 {c) 5:6:8 (d)y 5:7:8

22. A and B together can do T3

Solution:
w A=]l-(B+C)=1 E 5
(c) Work doneby A =1—( )= kT
Work do B=(A+B)+{(B+C)~1= ﬂ L
A R TR TR
Work done by C =1 —(A +B) =1 - 4+ = 5
19 19
d h 5 ﬁ i—E'EI'E
*. Ratio of work done by them = 19 19 19 ~2:6:

23, A and B can do a piece of work in 20 days. With the help of C, they finished the work in 15
days. Find the time C alone will take to finish the work.

(a) 60 days (b) 50 days {c) 35 days (d) Data Insufficient
Solution:

1 3
{a) (Aand B)sworkin 15days= ——*13=—

20 4
i |
~ C's work for 15 days= 1 - riir
. C will finish the work in 4 = 15 = 60 days.
Alternative Method:
. 1 1
One day's work of C = T Eﬂ‘_ 50

< C alone can do the work in 60 days.

24. A alone can do a work in 4 days, B and C in 3 days, A and C in 2 days. How many days will B
alone take to finish the work 7

(a) 6days (b) 9 days {c) 12 days (d) 24 days
Solution :

{Iﬂ C!Wmiﬁ:lrlday —E-‘:T=-‘]I

1 1 1
. B's work for 1 day E_E 2
. B will fiftish the work in 12 days.

15. A and B can do a piece of work in 12 days, B and C can do the same work in 15 days. IfA is
twice as good a worker as C, find the time that C alone will take to do the work.

(a) 27 days (b) 33 days (c) 45 days (d) 60 days
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Solution:

|
(d) (A + B)'s one day's work = T

S (20 + B)'s one day’s work = E

1

But (3 + C)’s one day’s work = s |

|
S C'soneday’'swork =(2C+B)-(B+ ()= ——L= 1

12 15 60
-~ € alone can do the work in 60 days.

26. A tap can fill a tank in |5 minutes while another tap can empty it in 20 minutes. I both the taps
are opened simultaneously, when the tank be full?

{a) Sminutes (b) 35minutes (c) 60 minutes (d) TO minutes
Solution:

15x20 15x 20 _
(¢) Time taken = 5571 5 =60 minutes

27. A pipe can fill a tank in 20 minutes. Due to leakage in the bottom of the tank, it 25

minutes to fill the tank, If the tank is full, how long will the leak take to empty the 7

(a) 50 minutes (b) 60 minutes (c) BOminutes (d) 100 minutes
Solution:

20%25  20x 25 .
(d} Time taken = 25 _ 20 5 = | () minutes

28. A cistern is normally filled in 9 hours but due to leak in the bottom, it takes one hour mare to
be filled. If the cistern is full, in what time will the leak empty it?

{a) 1 hour {b) 19 hours {c) 90 hours (d) 100 hours
Solution:
{¢) When both pipes are opened, tank is filled in 9 + 1 = 10 hours. '
9= 10
- Time taken = -9 = 90 hours
29. A cistern is normally filled in 8 hours but it takes 2 hours longer to fill because of a leak in the
bottom. If the cistern is full, in what time will the leak empty it?
{a) 10 hours {(b) 16 hours {c) 40 hours (d) 80 hours !
Solution:
{¢c) When both pipes are opened, tank is filled in 8 + 2 = 10 hours.

) §x10
~» Time taken = 10-8 = 40 hours

30. A tap can fill a tank in 6 hours. Afier half the tank is filled, three more similar taps are nﬂmed
What is the total time taken to fill the tank completely 7 i
{a) 3 hours 15 minutes {b) 3 hours 30 minutes
{c) 3 hours 45 minutes {d) 4 hours 30 minutes
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Solution :
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|
(c) Half of the tank is filled in E!ﬁ=3]’mu.rs

1

1 .
. Time taken to fill the remaining half = = 6x 3 hour = 45 minutes

. Total time taken = 3 hours and 45 minutes.

31. A tap can empty a tank in 30 minutes while second tap empty it in 20 minutes. If both the taps
are kept open, how much time is required to empty the cistern?
(a) 12 minutes (b) 25minutes (c¢) 50 minutes (d) | hour
Solution:

30 = 20 )
(a) Time taken = 50 = |2 minute

Hint: Both taps are doing negative work.
<+ Work done by them is added.

32, Two pipes A and B can fill a tank in 12 hours and 16 hours respectively, while a third pipe C
can empty the tank in 8 hours. If all the three pipes are opened simultancously, the tank will be
filled in:

(a) 16 hours (b} 24 hours (c) 42 hours (d) 48 hours
Solution:

(d) 1 hour's work of each of the three pipes
1 1 1 4+3-6 |1

"12716 3 a8 48
. The tank will be filled in 48 hours.

33, Pipe A can fill atank in 15 hours, B in 20 hours and C can empty the tank in 30 hours. Ifall the
three taps are opened together, how much time is required to fill the tank?
(a) 5 hours {(b) 10 hours (c) 12 hours {d) 25 hours
Solution:
(c) mhm‘smﬂrﬂthﬂfmthrﬂpipﬁﬁ=_I'_"'"I"_J_:'E:‘"a'i
15 20 30 B0 12
. Time taken to fill the tank = 12 hours

34. Pipe A can fill atank in 15 minutes and pipe B can drain 40 litre per minute. If both the pipes
are opened together, the cistern is full in 45 minutes, find the capacity of the cistern.
(a) 600 litres (b) 750 lires (c) 900 litres (d) 1800 litres
Solution:
|

{c) 1 minute’s work of pipe A = T

i
- Water filled in 45 minutes = s * 45 = 3 cisterns



Total work of two pipes in 45 minutes = | cistern

<. Work of waste-pipe in 45 minutes = 3 — | = 2 ¢isterns
But waste-pipe drains (45 = 40) litres in 45 minutes

- 2 cisterns = 45 = 40 litres

45 = 40 '
- 1 cistern = = 900 litres |
[}
Alternative Method:
Leak in ome minute = = — 4= = 2 ofci
In oné minute = 15 45 45 of cistern

But waste-pipe drains 40 litre per minute.
: . 45 .
= Capacity of cistern = 40 x 3 = 900 litres.

35, A.Buﬂﬂmg:ﬂwrcand-uawrk in 4 days. If A and B can do the work in 5 days, B and C in
10 days, find the days taken by A and C 10 do the work.

(a) 4days {(b) 5 days {c) 6days (d) Bdays
Solution: |

(b) (A+C)=2(A+B+C)-(A+2B+C) |
=2(A+B+C)-(A+B)-(B+0(C)

= A and C together will finish the work in 5 days.

36. A man and a woman working together can do a piece of work in 30 days. If they can do the
work in the ratio of 6 : 7, how many days will a man working alone take to do the work.

(a) 18 days (b) 21 days (c) 42 days (d) 65 days
Solution:

1
{d) One day's work of a man and a woman = <

30
Ratio of work done by a man and a woman=6: 7.

[
.. The man does el th of the work in the given period.

| L] 1
~ 1 day'swork ofaman= —— % —=—

30 13 65
~ 1 man can do the work in 65 days.

37. 2 men or 4 women can do a work in 28 days. How long will 4 men and 8 women take to
complete the work?

{a) 7days (b) 14 days (c) 28 days (d) 56 days ' |
Solution:

2xdx 28 2xdx 28
(a) Time taken = e d - 32

=T days !
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Alternative Method :

28 28
Time taken = 3 E=T=?dﬂ:ﬁ
273

38. 2 men or 4 women can do a work in 22 days. How long will 4 men and 3 women take to
complete the work?

(a) 4days {b) 8days {c) lodays  (d) 26 days
Solution:
: o 2wdx22 Axdx2D
(b) Tlm:tak:n—le_kdxd— ) = 8 days

If 2 men or 3 women can do a piece of work in 30 days, in how many days can the work be
done by 2 men and 6 women?

{a) 4days (b) 5 days {c) 10 days (d) 15 days

3,

Solution:
Time taken = 2x3x30  2x3x30 10d
(€) Time taken = o 32 18 ays
Alternative Method :

40. 4 men and 7 women can do a piece of work in 8 days. In how many days will 5 men and 2
women finish the work if each woman takes twice the time taken by one man?

(a) 5days (b) 7 days (c) 9days (d) 10 days
Solution:

{d) | man's work = 2 women"s work
4 men's work = 8 women's work,
5 men's work = 10 women's work

S 4 men + 7 women = 15 women can do the work in 8 days.
Bx15
. 5 men + 2 women = 12 women can do the work in ——— = 10 days

41. B men can do a piece of work in 5 days whereas 6 women can do the same work in 10 days. In
how many days can 4 men and 9 women finish the work?
(a) 2days (b) 3 days (c) 4days (d) &days
Solution:
{c) (8 = 5)men’s work = (6 = 10) women"s work.
40 men's work = 60 women's work,

40
ol ‘swork = o= 3 men’
WOIMEN 8 WOrK = 3 men's work
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2
9 women = E * @ =6 men's work

s 4 men +9 women =4 men + 6 men = 10 men
8 men can do the work in 5 days.

.~ 10 men can do the work in = % =4 days
42. If 2 men and 3 women can do a piece of work in 8 days and 3 men and 2 women in 7 days. In
how many days can the work be done by 5 men and 4 women working together? -
(a) 4days (b) 5 days (c) 10days  (d) 15days
Solution:
(a) |2=8-3 =7 men's work=|3 x 8§ -2 = 7| women's work
. 5 men's work = 10 women"s work
.~ | man's work = 2 women"s work
2 men and 3 women can do the work in 8 days.
2 men's work = 4 women's work
s 2 men's work + 3 women's work = (4 + 3) women's work
= T women's work

~ 7 women can do the work in B days.

T=8
= Days taken by 5 men + 4 women = |4 women are % = 4 days

43. A team consisting of 10 men and 9 women can do a piece of work in 9 days and another
consisting of 8 men and |5 women in 8 days. In how many days can the work be done by |

men and 12 women?
(a) 4days (b) 5 days (c) 6days (d) B days
Solution:

{c) 10 =98 =8 men"s work =|9 = 9- 15 = § women"s work

S 26 men's work = 39 women's work

26 2
..lwmnm:wuﬂ:!aq 3 men’s work

10 men and 9 women can do the work in 9 days.

2
2. 10 men + E#Hmm = |6 men can do the work in 9 days. .

2 16=9
,'.Iﬁml:n+IIm:-mmIlﬁ-ml:n+illlnr:nl24nl:nw'illlnkn= 1:

44. A team consisting of 2 men and 5 women can do a piece of work in 12 days and another team

of 3 men and 7 women in 8 days. In how many days can the work be done by 5 men and |2
women working together?

(a) 4days (b} 4.8 days {c) 6.4 days (d) 10 days

=6 days
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A and B will finish the remaining work in % x 25 =15 days

But A and B has already worked for 6 days with C. |
= A and B alone will work at it for 15 - 6 =9 days. '

55. A and B can do a piece of work in 12 days and 20 days respectively. They started work
together and then A left after working for some days. ]fﬂumnnmmgwurknﬁmﬂwdhyﬂﬂ
12 days, how many days has A worked on it before leaving? -

(a) 3 days (b) 4 days (c) 6days (d) & days
Solution: |
(a) B alone has done the work for 12 days in the end. !

3

1
EsTIdajrswni‘k=ﬁ“|3—§

Remaining work = 1 -

u-.lw
1.n|r-.}

2 12x20
Thismrkisdmebyhandﬂmaaﬂmring“ ;1

= 3 days |

~ A has worked on it for 3 days.

56. A alone can do a piece of work in 6 days and B alone in 12 days. They started work together
but 3 days before the completion of the work, A leaves. The work will be completed in: ||

(a) 3 days (b) 4 days (¢) 5 days (d) 6days
Solution:
(d) For last 3 days, B alone has done the work.

1 1
- B'swork for last 3days= —x3=—

12 4

- 1 3

Remaining work =1 - rir
o 3 6x12
Timelakenb:,rﬂnndﬂtndnﬂmrenuumgwnrk=:! T
= 3 days
= Total time taken =3 + 3 = 6 days
Alternative Method :

Time tal‘.m={ﬁ+3}:u —9"1=5m |

6412 18

57. A, B and C can do a piece of work in 10, 12 and 15 days respectively. They started the work
together, but B leaves after 3 days. Find the days in which A and C will finish the remaining
work. : .

(a) 1day (b) 1.5days {c) 3 days (d) 4.5 days
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3 3 lox24
.'.Dn}rstakmbyﬂandfmdnE uflhenmk-gn 30

.. Total time taken = 6 + 3 = 9 days. |
Hint: For the first 3 days A has worked with B and C. |
. Those 3 days are already included in 6 days and hence not added again. !

60. A alone can do a piece of work in 8 days and B alone can do the same work in 24 days.
Working together they will fimish the work in:

(a) 4days (b} 6 days () 12 days (d) 16 days
Solution: ‘
|

= i days

(b) Time taken by B is three times of that taken by A,
24

= Together they will finish the work in 341 = 6 days

will finish the work in:
(a) 10 days (b) 15 days (c) 22.5days (d) 45 days
Solution:
(a) 30=15=2
= A is two times efficient than B,
30
.~ Time taken by A and B = 1+2 = 10 days

62. A is 4 times as good a workman as B. If A could finish a work in 15 days less than B, find the
time taken by them to finish the work while working together.

|
61. A and B can do a piece of work in 15 days and 30 days respectively. Working together, l:lry
I

1
{a) 4days (b} 5 days {c) 6days (d) TE days

Solution:

{a) Ratiooftimetakenby AandB=1:4
Difference between ratio of time taken =4 = 1 =3

But actual difference is 15 days (i.e. 5 times of 3)
S Days taken by A and Bare 5 = 1 and 5 = 4 or 5 and 20 respectively. :
20
- Working together they will finish the work in 37— = 4 days I
63. A istwice as good a workman as B. Working together they can finish a work in 16 days. ]Jaw
many days will A take to finish the work?
(a) 4 days (b) 8days (c) 24 days (d) 48 days
Solution:
16=(2+1)
2

64. A is thrice as good a workman as B and together they finish a work in 24 days. hilmwmrny
days it can be done by B7 |

(a) 18 days {(b) 24 days {¢) 72 days (d) 96 days |

(¢) Time takenby A = = 24 days
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Solution:
(d) Time taken by B =24 = (3 + 1) =24 = 4 = 96 days

65. A does half as much work as B in one sixth of the time. If together they take 12 days to
complete the work, how much time shall B take to do it alone 7

(a) 6days (b) 24 days {c) 36 days (d) 48 days
Solution :

|
{d) Ratio of work done by A and B =[E“ﬁ]:1=3:l

Time taken by B = 12 = (3 + 1) = 48 days

A and B can do a work in 10 days and 15 days respectively. If they work at it on an altemate
day, A starting first, in how many days the work will be completed?

{a) 6days {(b) 10 days (c) 12 days (d) 15 days

Solution:

66.

|
(c) Work done by A on the first day = 75

1
Work done by B on the second day = 5

1 1 25
. Two days® work (one day each of A and B) = E+E = 30x15
. Time taken by A and B to do the work =2 = 6 = 12 days.

67. A, B and C can do a piece of work in 10, 30 and 60 days respectively. If A is assisted by B and
C on an alternate day, find number of days taken to finish the work,
{a) 4days (b) 6 days () 8 days (d) 12 days
Solution:

!
6

| | 4
(¢) Work done by A and B on the first day = 7= + 35 = 35

1 1 7
Work done by A and C on the second day = E+ﬁ=ﬁ

4 7
. Work done in first two days = 30 + T
. Total time taken = 4 = 2 = § days
68. Twomen A and B can finish a work in 8 and 16 hours respectively. If they work on it alternatively
for one hour each, A beginning first, in how many hours will the work be finished?

(a) Shours  (b) 5% hours (c) 10hours  (d) m%hm
Solution:

| 1 3
(d) Work of A and B for | hour each= = + — = —

8 16 16
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| 1
~ Total time taken=33+1 + 3= 345 minutes

73. A certain number of men can complete a job in 60 days. If there are 8 more men, the work ¢an
be completed in 10 days less. How many men were there originally?
{a) 40 men (b) 45 men (c) 36 men (d) 50 men
Solution:

(a) Extra workers =8 men
Days taken in second situation = 60 — 10 = 50 days
Less days taken = 10 days
. B = 50
- Men (originally) = 0 40 men

74. A certain number of men can complete a job in 10 days. If 10 men are absent, the remaining
man can do the work in 12 days. How many men were there originally?

(a) 10men (b) 20 men {c) 50 men (d) 60 men
Solution:
(d) Extra workers =- 10 men
Days taken in second situation = 12 days
Less days taken = 10 - 12 = -2 days

- Men (originally) = % = &0 men ;

75. If 18 men working 7 hours a day can finish a work in 24 days. In how many days 21 men
working 8 hours per day will finish the same work?
{a) 18 days (b) 21 days {c) 24 days (d) 27 days

Solutiom: I
{a) Men Hours Days |

18 T 24

21 8 X

More men, less days, i.e. inverse proportion
More howurs, less days, i.e. inverse proportion

I8 7
.‘.'[':lml:lak:n=241§”E=IEdlys |

76. 1f 60 men working 7 hours a day can do a piece of work in 18 days, in how many days \l.'illl 21
men working 8 hours a day can do the same work 7

(a) 15 days {b) 25 days {c) 30 days (d) 45 days

Solution: .
(d) Men Hours Days ‘

60 7 18

21 8- X

Less men, more days, i.e. inverse proportion
More hours, less days, i.e. inverse proportion I

- Days taken = !Ex:?—it:x% =45 days



Hidden page



Less men, more days, i.c. inverse proportion
More hours, less days, i.e. inverse proportion
Less length, less days, i.e. direct proportion

30 5 100
. Days taken = 32 = — ¥ — % — = |} days.

81. A contractor agreed to complete a work in 120 days. He engaged 150 men for the work and |
after 70 days, only half of the work was completed. How many additional men must he |
employ to complete the work in agreed time?

{a) 60 men (b} 90 men (c) 150men  (d) 210 men
Solution:

{a) Days remaining after 70 days’ w::uk =120 =70 = 50 days
150 men has completed half the work in 70 days.

11
Remaining work = | ~3°3 which is equal to work already done. |
Men Days Work |
150 70 1
X 30 1

Less days, more men, i.e. inverse proportion

70
. Men required = 150 = 50 210 men

- Additional men required = 210 - 150 = 60 men

82. A contractor agreed to complete a work in 40 days. He engaged 25 men for the work and after
24 days, only one-third of the work was completed. Hnwmmymm:mmu:th:cmplnym

complete the work 4 days earlier?
(a) 50 men (b) 60 men {c) 75 men (d) 100 men
Solution:

{c) Days remaining after 24 days’ work = 40 - 24 = 16 days

|
25 men has completed 3 work in 24 days.

1 2
Remaining work = 1 - 3 =3 Which is equal to double of work already done.
Remaining work is to be completed in 16 — 4 = 12 days.

Men Days Work
25 24 1 -
X 12 2 ;

Less days, more men, i.e. inverse proportion
More work, more men, i.€. direcl proportion

4
. Men required = IEH?—ER% = 100 men

< Additional men required = 100 - 25 = 75 men
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Less men, more days, i.e. inverse proportion

More work, more days, i.e. direct proportion

12 2
=~ Time taken = 15 = T = 36 days

87. A alone can doa piece of work in 90 days. He works at it for 15 days and then B alone finishes
the remaining work in 50 days. Working together they will finish the work in:

(a) 36 days i(b) 40 days (c) 60 days (d) 90 days
Solution:
. 15 1
{a) A's 15 days work = E = E
_ 1 5 _— .
Remaining work = 1 - 3 = 3 which is completed by B in 30 days.

&
= B alone can do the work in 50 = 3 = 60 days

x 6l

150 = 36 days |

88, A, Band C together can do a work in 8 days. If B takes double time n-fA,Clakesdnuhlretim:
of B, find the time taken by A alone to do the work. |

{a) 14 days (h) 20 days (c) 28 days (d) 35 days

Solation :
{a) Let A alone takes x days to do the work.
. B and C takes 2x and 4x days

= A and B together can do the work in

A (A+B+Cys 1 dayswork =ts Ly L

1
r.h-h:ﬁ

A
= 4x

o | o—

= x=$=lddays.

B9, A cando a piece of work in 80 days. He alone works at it for 20 days and then B alone finished
the remaining work in 36 days. In how many days A and B together can complete the work?

{a) 25 days (b) 30 days {c) 35 days (d) 40 days

Solution:
I 1
(b) A's 20 days work = 20 % 20 = n
. | T .
Remaining work = 1 - 3 = 3 Which is completed by B in 36 days

4
- B alone can do the work in 36 = 3 = 48 days

B0 x 48
128

- A and B together can do the work in = 30 days
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89. Aand B can do a piece of work in 30 days. They worked together for 6 days and then A leaves
off. If B finishes the remaining work in 36 days, how many days will A alone take to do the

work?
(a) 45 days (b) 60 days {c) 80 days id) 90 days
Solution:
6 1
(d) 6 days’ work of A and B = ﬁ_ ;
1 4
Remaining work = 1-; =3 which is completed by B in 36 days

5
~. B alone can do the work in 36 = 3 =45 days

30 = 45
15

91. 25 men can do a piece of work in 17 days. They worked at it for 5 days and then some more
men joined the group and all of them together finished the remaining work in 10 days. How

- A alone can do the work in = 90 days.

many more men joined the group?
(a) 5men (b) 6 men {c) 7men (d) B men
Solution:

{a) Days remaining after 5 days’ work = 17 - 5 = 12 days
Work remaining = 25 men’s work for 12 days

25x12
=~ In 10 days, remaining work will be finished by T = 30 men

.- Additional men joined = 30 - 25 = 5 men
Alternative Method:
Let additional men employed = x
Days taken in second case = 10 days
Less days taken = 12 - 10 = 2 days
. . Extra men engaged = Days taken in second situation
Men {ﬂnmmll?"_l = Less days taken

- 25 x = 10

SN = 5 men

92. A can do a certain work in the same time in which B and C rogether can do it. IT A and B
‘iogether could do it in 10 days and C alone in 50 days, then B alone could do the work in :
(a) 15 days (b) 20 days (c) 25 days (d) 30 days

Solution :

1 1 &
(c) WUrkqu,BandCt‘nnda}r-I +5!]-5{l
Let A can do the work in x days

Then work of A for one day =
X
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1 16

F 1 11

llz= —E' E"E
;e _1
4 11 24

1
C alone will take 2" 24 days

Now ytz=1g

1 1 1

—_—— e T —

T Y 16 24 a8

|
B can finish the work in ; = 4§ days
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TIME AND DISTANCE

Distance covered, average speed and time are the three basic terms used in this chapter.

Distance covered = Time taken x Average speed
Note: A train crosses a pole or a standing man when it covers distance equal to its own length. A
train crosses another standing train or a platform when it covers distance equal to the total of
its own length and that of other train, platform etc.
Distance covered
Average speed

If the speed of two trains are in the ratio of x : y, then ratio of time taken to cover a certain
11

X ;=}':7¢.

Time taken =

distance by them =

Distance covered
Average Speed = ;- aken
Note: Speed of the object i1s deemed to be constant during the whole journey, unless stated otherwise.

5
I km per hour = 7= meire per second

. To convert speed of an object from km/h to m/s, multiply the speed by %

Example:
Convert speed of 36 km/h into speed m/s.

Solution: {

3
36 km/h = 36 x Em-"s-lﬂm.fs

18
| metre per second = 5 km per hour
18
. To convert speed of an object from m's to kmvh, mubtiply the speed by 5

Example: !
Convert speed of 20 m/s into speed km/h.
Solution:

18
20m/s =20 % — km/h=T2 m/s

5
Relative Speed:

If two trains are moving in opposite directions, their relative speed is equal to *sum of their
speeds’,

340
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Example:

Two trains are running in opposite directions at 80 km/h and 35 km/h, find their relative speed.
Solution:

Relative speed = 80 + 35 = 115 km/h

If two trains are moving in the same direction, their relative speed is equal to *difference of
their speeds’.
Example:

Two trains are running in the same direction at 90 km'h and 40 km/h, find their relative speed.
Solution:
Relative speed = 90 — 40 = 50 km/h

MORE FORMULAE

1. Two persons left from place A for B at the speed of *x' km/ and ‘y" km/h respectively. If the
first person ( faster one) reaches at place B and immediately retums for place A. How far from B
will both the persons meet?

Solution:

Let total distance = *d” km.

And distance between B and the point of meeting = *m" km
| |

A *d-m’ C ‘m’ B
». Dhstance covered by the first person=d + m

And distance covered by the second person=d - m

Since time taken by both are equal.

d+m d-m
x ¥
dy + my = dx — mx

mx={x+y)=d=ix-y)
X -y
X+Yy
Distance between B and meeting point

Difference between speeds
Sum of speeds

m=d =

= Distance (i.e. AB) =

Alternative Method:

Ratio of speeds of two persons =x : y.
- Ratio of distance travelled by them=x : y

X

s Distance covered by first person = = Total distance covered

X+ Y

. Y .
Distance covered by second person = ;—"'_}’ = Total distance covered
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Note: Total distance covered = AB + BA, |

2. A train leaves a station at x kmvh and another train leaves the same station after T hours at

y kmv/h. They will meet afier —~— hours.
y=X

xyT
y-X
3. A train leaves station A for B and another train leaves station B for station A at the same time.

The trains cross each other en route and reach their destinations in “m” and *n’" hours respectively
after crossing to each other. Find the speed of the two trains.

Solution:
f 1 |
A = X C ¥ — B
Let speeds of two trains are ‘a’ and ‘b" km/h respectively.
And the two trains meet at point C, after covering a distance of *x” and *y" km respectively I’Trm

And distance =

the starting points L.e. from A and B respectively.

TI'I¢:I1 i - 1 = b - ﬂ ”
a b X

After crossing each other, they reach to the other side in ‘'m” and *n” hours after covering
distance of 'y’ and *x" km respectively.

5 %=m = ¥ = am . 2)
X
And E=n=:rx=nb 3)
_ ay _a(am)
Nowhb= b
I:rz_ﬂ.zl'l'.l
n
LB om
- ﬂi n
b_ |m
a n

Rule:

Speeds of first and second trains are in the ratio of square roots of time taken by the second
and the first train in reaching their destination after crossing each other. ,

4. If two trains travels a certain distance at the speed of *a” km/h, and ‘b km/h respectively and
difference between time taken by two trains is *“T" hours.

% b

Then distance between the starting point and the destination = — ,
a—

T
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Multiplication of Speeds = Difference of Time taken
Difference of speeds

~. Distance =

Proof:
Let the distance covered = *x” km.

X b
’['hen:'E-T

{a—b)x

axh

axh
“-a—h T

5. Ifaperson goes from A to B (@ x km/h and returns (@ y kmv'h, then his average speed during the

) o dxy
whole journey is: x+y

Proof:
Let distance between two places is | km.

1
Then time taken to travel from Ato B = : hours

1
And time taken to travel from B to A = ; hours

Total distance covered =1+ 1 =2 km.

1 1
; o = -
Total time taken Xy

) ) Distancecovered 2~ 2 2xy
Average speed during the whole journey = Time taken "1 1 _x+.‘f—x+y
L Xy
) 2xy )
s Distance covered = _1 vy * Time taken

2x
Distance from AtoB= ! NTim:Takm!%

X+y

1 1
6. A man covers Erd of his journey at ‘x’ km/h, next :jrd of his journey at "y’ km/h and
xyz
+ Y+ XZ

1
remaining 3 rd journey at *z' km'h, then his average speed during the journey = Xy

7. Two trains of equal lengths running at different speeds take ‘a’ and ‘b’ seconds respectively
to cross a pole. Then time taken by the trains to cross each other when they are:
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Solution:
(b} Letspeed oftrain A = 100 km/h ‘
Then speed of train B = 125 km'h
Ratio of speeds of trains Aand B= 100: 125=4:5 :
=~ Ratio of time taken by them to cover equal distance = 5 : 4
Time taken by train A =35 minutes |

4
Time take by train B = 7 35 minutes = 28 minutes. |

Alternative Method:

1
Speed of train B is faster by 25% = 2

. |
.. Decrease in time taken by train B = ri 35 minutes = 7 minutes.

.. Time taken by train B = 35 = 7 = 28 minutes.

5. Two persons start walking in opposite directions at 5 km'h and 4 km'h respectively. After how
many hours will they be 45 km apart?

(a) 5 hours (b) 7 hours {c) 9hours {d) 11 hours
Solution:
(a) Relative speed of two persons = 5 + 4 = 9 km/h

- Time taken = i;-' = 5 hours
6. Two persons start walking in the same direction at 5 km/ and 4 km/h respectively. In how
many hours will they be 45 km apart?
(a) 5 hours {b) 7hours {c) 9hours (d) 45 hours
Solution:
(d) Relative speed of two persons =5 -4 =1 km/h

45
s Time taken = T = 45 hours

7. A man takes 8 hours in walking to a certain place and riding back. He would have gained E
hours by riding both ways. What time would he take to walk both ways?

{(a) 3 hours (b} 5 hours (c) 6 hours (d) 10 hours
Solution:
(d) One way walking time + One way riding time = 8 hours
Two ways walking time = (8 + 2) = 10 hours

8. A 100 metre long train takes 5 seconds to pass a standing man. Find the time taken by the train
in crossing a railway platform of 260 metre in length.

{a) 18seconds (b) 13 seconds (c) 26seconds (d) 36 seconds
Solution:

100
(a) Speed of the train = 5 = 20 m/s
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+ 100

260
~. Time taken by the train to cross the platform = = - 18 seconds

9. A train running at the average speed of 45 km/h passes a standing man in 10 seconds. Find the
length of the train.

(@) 75metre (b) 100metre (c) 125metre (d) 150 metre
Solution:

5
(c) Speed of train = 45 km/h = 45 h'li m's

5
<. Distance covered in 10 seconds = 43 ST 10 = 125 metre
. Length of train = 125 metre
10. Find the time taken by a 200 metre long train, running (@ 72 km/h in crossing a standing man.
{a) 5seconds (b) 10seconds (c) 15 seconds (d) 20 seconds
Solution:

5
(b) Speed of the train = 'IE! T2 m/s =20 m's

Distance covered 1o cross the man = 200 metre

200
s Time taken = “Z—u- = 1 seconds

11. A 250 metre train is running at the average speed of 90 km/h. How long will it take to pass a
standing man.
(a) Bseconds (b) 10seconds (c) 12.5seconds (d) 20 seconds
Solution:

5
(b) Speed of the train = l‘s'r‘?ﬂ=25mfs

25
- Time taken to cover 250 metre = "ﬁ* = 10 seconds
12. Find the time taken by a 100 metre long train to cross a platform of 400 metre in length, if the
train is running @ %0 km/.
(a) 12.5 seconds (b) 15seconds (c) 20seconds (d) 25 seconds
Solution:
(c) Total distance covered = 100 + 400 = 500 metre
5
Speed of the train = Th W mis=25m's
500
~ Time takeh = 55 = 20 seconds

13. A train running at the speed of 15 m/s takes 20 seconds to pass a man running at the speed of
5 m/s in the same direction. Find the length of the train.

(a) 50 metre (b) 100 metre (c) 200 metre (d) 250 metre
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But the man is going at the speed of 5 km/h in the opposite direction.
-. Speed of the train = 40 - 5= 35 km/h.

26. A and B walk around a circular path of 900 metre in circumference, starting together from the
same point in the same direction. If their speeds are 150 metre per minute and 200 metre per
minute respectively, after how many minutes will they be again at the starting point?

(a) 4.5minutes (b) Gminutes (c) 15 minutes (d) 18 minutes
Solution:

(d) They will be together at the starting point when B (the faster one) has gained 900 metre
(1.e. oné round) over A.

In | minute B gains (200 - 150) metre = 50 metre over A.
900
- B will gain 900 metres in =0 - 18 minutes
27. A and B walk around a circular path of 5 km in circumference, starting together from the same
point in the same direction. [f their speeds are 4 km/h and 3 km/h respectively, after how many
hours will they be again at the starting point?
(a) 3 hours (b) 4 hours (c) 5 hours (d) 6 hours
Solution:

{c) They will be together at the starting point when A (the faster one) has gained 5 km (i.e. one
round) over B.

In 1 hour A gains (4 km — 3 km) i.e. | km over B.
= A will gain 5 km in 5 hours.
Alternative Method:

5
Time taken by A to cover 5 km = E hours

3
Time taken by B to cover 5 km = 3 hours

5
LCM nf-i and 5 is 5 hours.
. They will be together again at the starting point after 5 hours.

27. A and B can walk around a circular path in 4 hours and & hours
respectively. If they start from the same point in the same direction, when will they be together

at the starting point again?
{(a) 2hours (b) 6 hours (c) B hours {d) 12 hours
Solution:

(d) LCM of time taken by A and B = LCM of 4 and 6 = 12 hour.

= They will‘b-c together again at the starting point after 12 hours.
28. A man is walking at a speed of 10 km/h. Afler every km, he takes rest for 4 minutes. How
much time will he take to cover a distance of 10 km?

(a) 1 hour (b) 90 minutes (c) 96 minutes (d) 100 minutes
Solution:
(¢) He covers 10 km in | hour (i.e. in 60 minutes)
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.. He will take 6 minutes in covering 1 km.
He rests for 4 minutes after every km.
Time taken = (6 + 4) minutes = |0 minutes for every km.
. Time taken (for first 9 km) =9 » 10 = 90 minutes,
Time taken to cover 10* km = 6 minutes
.~ Total time taken = 90 + 6 =96 minutes. I
Hint: Rest time after 10™ km is not added as he has reached his destination.

30. Twomen A and B walk from P to (), a distance of 21 km at 3 km/h and 4 km/h respectively. B
reaches at point () and returns immediately and he meets A at point R.Firsd&:distmmeﬁm

PtoR.
{a) 9km (b) 18 km (c) 24 km (d) 27 km
Solution:
(b) Both of them together have walked twice the distance from P to Q i.e. 42 km.
P R Q

L l J .
i
Ratio of speeds of Aand B =3 : 4, |

3
= Dnstance travelled by A = PR = ;H-ﬂ- 18 km. |

31. Twomen A and B walk from P to (), a distance of 36 km at 7 km/h and 5 krru’hre.-:pmlivei}r,ﬁ
reaches at () and immediately retums and meets B at a place R. Find the distance between P

and R.
(a) 15km (b) 21 km (¢) 30km (d) 42km

Solution:
{e) Total distance travelled =2 = 36 =72 km
Ratio of speedsof Aand B=7: 5

- Distance travelled by B = PR = %xﬂ-}ﬂhm. _
32 TminAtﬂk:ﬂﬁlﬂmnmﬂunninﬂmmvﬂldismnfﬂﬂﬂhm,[fthl:spu:dctl'qunﬁ
is doubled it takes 2 hours less than train B. What is the speed of train B?
(a) 50km'h (b) &0 km'h {c) 75 km' (d) B0km'h
Solution:
(d) Let time taken by train B = x hours.
Then time taken by train A = (x + 6) hours.
Time taken by train A on doubling the speed = (x — 2) hours, |
We know that if speed is doubled, time taken is halved. ' !
n2(xk=-2)=x+6
S 2X—4=x+6
=~ x = 10 hours

_ BOO
< Speed of tran B = To = 80 km/h
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33. A man standing on a railway platform notices that a train going in one direction takes 10
seconds to pass him and other train of the same length takes 15 seconds to pass him. Find the
time taken by the two trains to cross each other when they are running in the opposite direc-
tions.

(a) 6seconds (b) 10seconds (c) 12Zseconds (d) 15 seconds

Solution:

2ab  2x10x15
a+bh 2§
34. A man standing on a railway platform notices that a train going in one direction takes 9 sec-
onds to pass him and other train of the same length takes 6 seconds to pass him. Find the time
taken by the two trains to cross each other when they are running in the same direction.
{a) 3seconds (b) 27seconds (c) 30seconds (d) 36 seconds

Solution:

(c) Time taken = = 12 seconds

2ab 2x9=6

a-b 3

A5, Two trains running in the opposite directions at the speeds of 44 km/h and 55 km/h take 12
seconds to cross each other. If the length of one train is 150 metre, what is the length of the

(d) Time taken =

= 316 seconds

other train?
(a) 120metre (b) 180 metre (c) 220metre (d) 250 metre
Solution:
(b) Their relative speed = 44 + 55 = 99 km/h
5 35
= T ® 00 m/s = T m's

55
Distance covered in 12 seconds = 12 = 3 = 330 metre.

.~ Length of the second train = 330 - 150 = |80 metre.

36. Two trains of 175 metre and 250 metre cross a pole in 7 seconds and 10 seconds respectively.
In what time will they cross each other, if they are running in the opposite directions 7

(a) 3seconds (b) Sseconds (c) 8.5seconds (d) 17 seconds
Solation :

T+10

(c) Time taken to cross each other = = 8.5 seconds

37. Two trains running in the same direction at the speeds of 68 km/h and 48 km/h take 36 seconds
to cross each other. If the length of one train is 85 metre, what is the length of the other train?

(a) 1l5metre (b) 125metre (c) 150 metre (d) 160 metre
Solution:
(a) Their relative speed = 68 - 48 = 20 km/h

5
Distance covered in 36 seconds = T u 20 * 36 = 200 metre.

. Length of the second train = 200 — §5 = 115 metre.



354 Quick Arithmetic

38. A 220 metre long train running at 90 km/h crosses a 180 metre train coming from the oppasite
direction in 9 seconds. The speed of the second train is:

(a) 50kmh (b) T0km'h {c} 100kmh (d) 160kmh

Solation:
(b) Distance covered = (220 + 180) metres = 400 metres
. 400 400 18
Relative speed of two trains = Tm’s=T"? km/h

= 160 kmh
. Speed of the second train = 160 — 90 =70 km/h
39. Two trains of length of 250 metre and 200 metre are running in the same direction. If the trains
cross each other in 45 seconds and the speed of the first train is 27 km/h, find speed of the
second train.
(a) 36km'h (b) 54 km' (c) 63kmh (d) 72 km'
Solution : |
(c) Total distance covered = (250 + 200) metres = 450 metres |
450 450 18

Relative speed of two trains = 7= m/s -EH?kmfh = 36 km/h

. Speed of the second train = 27 + 36 = 63 km/h
40. Two trains of the length of 200 metre and 250 metre are running in the opposite directions atthe
speed of 35 km/h and 55 km/h respectively. Find the time in which the faster train will pass a
man sitting in the slower train. i
{a) 2seconds (b) 8 seconds (c) 10 seconds (d) 18 seconds
Solution:

5
{c) Relative speed =35 + 55 =90 km/h = — = % m/s = 25 m/s

18
The faster train will completely cross a man sitting in the slower train when a d.is‘lch-:
equal to length of faster train is covered.
Distance to be covered = 250 metre.

250
~ Time taken = 'E“ = | seconds.

41. Two trains start at the same time from station A and B towards station B and A at the speed of
SI]Iuru’hmﬂSihm%rmpmﬁvcly,\ﬂwnﬂmhmmhumitisfwidﬂmﬂmfutﬂuﬂdrm
travelled 30 km more than the slower one. What is the distance between the two stations.
{a) 300 km (b) 330 km (c) 550km (d) 630km

Solution:

(d) Faster train covers 3 km/h (L.e. 35 — 50) extra than the slower train. I

0
. To cover 30 km extra it will take 3? = & hours

Distance covered by the two trains in 1 hour = 55 + 50 = 105 km
... Distance covered in 6 hours =6 x 105 km = 630 km.
.. Distance between the two stations = 630 km.

41. Two trains start at the same time from two stations and proceed towards each other at the speed
of 15 km and 20 km per hour respectively. When the trains meet, it is found that one train has
travelled 50 km more than the other. Find the distance between the two stations.

(a) 10 km (b) 35 km (c) 350 km (d) 500 km
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i

Solution :
{(b) Sum of ratio of speeds of two trains = 4+ 5=9

4
Distance covered by the first train till meeting point =Exll?=52hn

52 .
Time taken by the first train = Eﬁ'ﬁﬂ= 52 minutes

47. A train is running at 70 km'h but due to stoppages it could cover a certain distance at 63 km/'h.
How much time the train stops on an average (per hour)?

(a) dminutes (b) 10minutes (c¢) 12 minutes (d) 15 minutes
Solution:
(a) Time spent on stoppages (per hour)
= Time in which the train could have travelled (70 = 63) km = 7 km

7
T 60 = 6 minuteshour

48. Two trains measuring 120 metre and 180 metre cross each other completely in 10 seconds
when running in opposite directions and the faster train takes 30 seconds to cross the slower
train when the two trains are running in the same direction. Find the speed of the faster train.

{a) 30kmh (b) 36 km'h (c) 54kmh (d) 72km'h
Solution:
{d) Total distance to be covered = 120 + 180 = 300 metre
1ime taken to cross each other, when trains are running in opposite directions = 10 seconds

300
. Relative speed (i.c. sum of speeds) of the trains = T0 - I m/s

Time taken to cross each other, when trains are running in the same direction = 30 seconds

300
- Relative speed (i.e. difference of the speeds) of the trains = 30 " 10 m/s

| 18
- Speed of the faster train = E{Jﬂ +10) =20 m/s = 20 x ry km/'h = 72 km/h

49. The distance between two stations A and B is 300 km. One train leaves station A towarg
station B at the average speed of 40 km/h. At the same time, another train leaves station
towards A at the average speed of 80 km/h. The distance from station A where the two trai
meet is:

(a) B0 km (b) 100 km (¢} 200 km (d} 160 km
Solution:

(b) Ratio of distance covered = Ratio of speeds =40 : 80 =1 :2
= Distance covered are 100 km and 200 km respectively.

- Distance from station A = 100 km. :

50. The distance between two stations A and B is 550 km. One train leaves station A towards
station B at the average speed of 100 km/h. After half an hour, another train leaves station E|

towards A at the average speed of 1 50 km/h. The distance from station A where the two trains.
meet is: |

(a) 100 km (b) 200 km {c) 250 km (d) 300 km 1
g |
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240

. Second train will meet the first train after ETh 8 hours.

Distance covered by the faster train in 8 hours = 8 = 110 = 880 km

.. The faster train will meet after covering 880 km.

Alternative Method:
Distance covered till meeting place
~ First speed = Difference in Time = Second speed
Difference in speeds

B Bl =3=110
30

3
58. A man walking at 3 th of the speed, reaches his office late by 2 hours, What is the usual ime?
(d) 12 hours

{a) 3 hours (b) 5 hours {c) 6 hours

= 880 km

Solution:
. 3 . ) 4
{c) Walking at *4* th of his usual speed, he will take 3 of usual time.
4
= 7 of the usual time = Usual time + 2 hours

3

1
E of the usual time = 2 hours

* Usual time = 3 = 2 hours = 6 hours.
59. Walking at %th of the usual speed, | reach my office 12 minutes too early. what is the usual

time?
(a) 48 minutes

Solution:
5. . 4 .
(b) If I walk at i th his usual speed, | will 1ake E of usual time.

(b) 60minutes (¢) TOminutes (d) 80 minutes

4
< Usual time = 3 of usual time + 12 minutes

1
Y3 of usual time = 12 minute
- Usual time = 5 x 12 minutes = 60 minutes
60. If a man goes to a place at an average speed of 10 km/h and then returns at the average speed

of 15 kmv/h. Find his average speed during the whole journey?
{a) 12km/h (b) 125km/h () 13kmh (d) 15km/h

Solution:
2x10x15 2x10x15
{a) Awverage speed = T T = 12 km/h




Hidden page



Hidden page



Hidden page



Hidden page



Chapter 2§

BOATS AND STREAMS

A boat is said to be moving downstream when it is going with the stream and it is said to be
going upstream when it is going against the stream.

[f speed of a boat in still water is *x' km/h and speed of the stream is ‘y' km/h, Then speed of the
boat downstream = (x + y) km/h

And Speed of the boat upstream = (x — y) kmvh

If we are given speed of boat upstream and downstream then we can find speed of boat in still
water and speed of stream as follows:

Speed of boat in still water = %{Dnm+ﬂpsnﬁm}

Speed of stream = %{Dmmslreum — Upstream)

FORMULAE

1. A person rows a boat to a certain place and then comes back to the starting point. If he rows the
boat at the speed of *x” km/h in still water and the rate of the current is *y" km/h, then

2

2 (x+y) (x-y) _x*-y
(x+y) + (x-y) X
Himt: (x + y) and (x — y) are speeds of boat downstream and upsiream respectively.

2. If ratio of downstream and upstream speeds of a boat is a : b.
Then ratio of time taken = b : a.

Average speed during the journey =

Speed of stream =“': x Speed in still water.
a+
N a+b
Speed in still water = Speed of siream x a b’
Proof:
Let speed of the boat in still water = x km/h
And speed of the stream = y km/h

Speed of boat downstream = (x + y) km/h
Speed of boat upstream = (x - y) km/h
(x+y):(x-y)=a:b
Lbh(x+y)=a(x-vy)

Solving, we get:

a=-b
Y= a+b " ¥




Boaits and Sireams 365

a-b
= b Speed of boat in still water
SOLVED EXERCISE
1. A man canrow aboat 12 km/h with the stream and 8 kmv/h against the stream. Find his speed in
still water.
(a) 2km'h (b) 4km'h (c) 8kmh (d) 10kmh
Solution:
2+8

|
(d) Speed of boat in still water = T = |0 km'h
2. A man can row a boat 27 km/h with the stream and 11 km/h against the stream. Find speed of

stream.,
(a) 2 km/h {b) 4 km'h (c)8kmh  (d) 10 km'h

Solution:

27-11
(c) Speed of stream = 5 =8 km'h
3. A man can row a boat 15 km/h with the current and speed of current is 3 km'h. Find his speed

against the current.
(a) 9kmh (b) 12km'h (e) 18 kmh (d) 21 km/h

Solution:

(a) Speed of boat in still water=15-3 =12 km/h
<. Speed of boat against current = 12 - 3 =9 km/h
Direct Method:
Speed of boat against current = 15 -2 * 3 =9 km/h
4. The speed of a boat in still water is 12 km'h and its speed against the current is 8.5 km/h. Find

the speed of boat with the current.
(a) 35kmh  (b) Tkmh () 15.5kmMh (d) 20.5 km/
Solution :

(c) Speed of current = 12 - 8.5 = 3.5 km/h
Downstream speed = 12 + 3.5 = 15.5 km'h
Alternative Method :
2= 12-835=155 kmh
Logic:x+y=2x - (x - y)
S. A man can row a boat 40 km downstream in 5 hours and 18 km upstream in 3 hours. Find the
speed of the current.

(a) 1km' (b) 2km'h {c) 11 kmMh (d) 22 km
Solution: -

40
(a) Speed of the boat downstream = Ttﬂkm-'h

18
Speed of the boat upstream = T-ﬁlr.m.-’h
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Speed of current only moves the boat.

1
Boat is moved 1 km by the current in (10 + 10) minutes = 20 minutes = < hour.

3
-, Bpeed of current = | = 3 =3 km'h.

10. A man rows a boat 3 hours downstream and 3 hours upstream. Find speed of boat in still water,
if he covers a total distance of 12 km.

{a) 2km/M {b) 3kmh (¢) 4kmh (d) Data insufficient
Solution :
(@) Let speed of boat and current are x km/h and y km/h respectively.
Then3x(x+y)+3x(x-y)=12
Solving x = 2 km/h

11. Speed of a boat in still water is 16 km/h. If it can travel 20 km downstream in the same time as
it can travel 12 ki upstream, the rate of stream is.

(a) 1kmmh (b) 2km/h (¢) 4kmh (d) 5kmh
Solution:

(c) Speed downstream : Speed upstream = 20: 12=5:3,

5-3
< Speed of current = 2= * 16 =4 km/h
12. A man can row a boat at 12 km/h in still water. If he takes twice the time to go upstream as to
row downstream, find the speed of the boat upstream.
(a) 4km'h (b) 5km' (c) 6km'h (d) 8km'h
Solution:
(d) Ratio of time taken (downstream and upstream) =1:2
~ Ratio of speeds (downstream and upstream) = 2: |
2-1 |
. m——x|l==x]] =
. Speed of current 1-‘+'E“ 31 4 km/h.

Speed of boat upstream = 12 = 4 = § km/h
Alternative Method:

Speed in still water = %{spnd upstream + speed downstream)
+ Speed upstream + speed downstream = 2 = 12 = 24 km
But speed upstream : speed downstream =1 : 2

1
. Speed upstream = ix14=ﬁkmfh

13. A man can row a boat to a certain distance upstream in 4 hours and takes 3 hours to row
downstream the same distance. What is the speed of boat in still water, if the speed of the

stream is 2 kmv/h 7
(a) 9kmh (b) 10 km™h (e) 12km/h {d) 14 km/
Solution :

(d) Ratio of speed downstream and upstream = 3 : 4
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443
. Speed in still water "3 3H2=14knh'h

14. A man can row a boat to a certain distance upstream in 20 hours and the same distance
downstream in 12 hours. What is the speed of boat in still water, if the speed of the stream is
6 km/h 7

(a) 15km' (b) 18 km'h (c) 24 kmh (d) 30 km/h
Solution :
() Ratio of time taken upstream and downstream=20:12=5:3
Ratio of speeds upstream and downstream =3 : §

343
Speed in still water = : 3“ﬁ=14knv’h-

15. A man can row a boat at 6 knvh in still water and speed of the current is 2 km/h. If he 1akes 45
minutes to row the boat to a place and back. Find the distance between the two places.

(a) 2km (b) 4km (c) 5km (d) 6km
Solution:
(a) Speed of the boat downstream = 6 + 2 = 8 km'h
Speed of the boat upstream = 6 - 2 = 4 km/h
Ix8x4 2Ix8x4

- Average speed = R+d 12
i 45 3
'I'irnehk:n--ﬁmmm:-ﬁ huur-: hour

Dnstance travelled = T * 3 =4 km

2x8x4 3 i

|
1

.‘.Diﬂmb:tw::nﬂl:mpl=ii4=2hn. ‘

16. A man can row a boat at 5 kmv/h in still water and speed of the current is 1 km/h. He takes
hours to row boat to a place and come back to the starting point. Find the distance between
two places.

{a) 4km (b) 6km (c) 12km (d) 24 km
Solution:
{¢) Speed of boat downstream =5 + | =6 km'h
Speed of boat upstream =5 - 1 =4 km/
». Distance between two places = Average Speed hTirm:x%
luﬁxd-xi - 12km
10 2 '

17.. A manrows boat to a place covering 72 km distance and back in 15 hours. He finds that he can
row 3 km with the stream in the same time as 2 km against the stream. Find the speed of the
stream.

(a) 1kmMh (b) 2km/h (¢) 3 km/h (d) 4km/h
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Solution:
(b) Speed downstream : Speed upstream=3:2
= Time taken to row downstream : Time taken to row upstream=2:3
But total time taken = 15 hours

2
Thn:mk:nmruwdum:m=gﬂ 15 hours = 6 hours

Time taken to row upstream = 15— 6 =9 hours

72
. Speed dmsn':am=? =12 km/h

72
Spmdup:smum-?-ﬂkmrh
12-8

. Speed of the stream = —3 =2 km'h

Alternative Method:
Let downstream and upstream speeds are 3 km/h and 2 km'h respectively.

23w

Then distance covered in 15 hours = % 15=36km

But actual distance covered =2 = 72 km = 144 km (i.e. 4 times 36 km)
- Speedsared x3and4 = 2, i.e. 12 and 8 km/h

12~
~. Speed of the stream = g =2 km'h

-

18. The speed of a boat in still water is 12 km/h and the speed of the stream is 3 km/h. If total time
taken to travel from A and B and back is 8 hours, find the distance between A and B.

{a) 25 km {b) 30 km ic) 40km (d) 45 km
Solution :

124 3)=x(12<3) 15=9
@ Avesgespeed = 12492022315+

1 15=9

Dnstance between A and B =E='= 2 x 8 = 45 km.

19. A boat whose speed in the still water is 16 kmvh, covers a distance of 30 km upstream and then
returns taking 4 hours in total. What is the speed of the current?

(a) 2kmh (b)) 3kmh  (c) 4kmh  (d) Skmh
Solution:
{c) Total distance covered = 2 = 30 km = 60 km
Time taken = 4 hours,

&0
. Average speed = ry = |5 km/h.
Let the speed of current = *x" km/h
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16° —x*
16
162 —xt=16%15
=167 - 16%15=16%(16-15)=16

x= /16 =4
= Speed of current = 4 km/h

20. The speed of current 18 5 km/h. A boat goes 10 km upstream and then retums to the starting |
point in 50 minutes. What is the speed of boat in still water ?

(a) 20km/h (b) 25 km/' (e) 28 kmh {d) 30 km'
Solution :
{b) Total distance covered =2 = 10 km = 20 km

=15

. Average speed =EﬂH%=24k:rm"lL
Let speed of boat in still water = x km/h |

2 2 [
x—5=14 |

Then
X

= =25m
X+x=-25x-25=0
Xi(x+1)=-25(x+1)=0
s Xx=250r-1
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15 4 4

|
= 1511\14‘-‘-‘]1154“]—;']5 t—l=|'ﬁ"ﬁ minutes.

4
Hence the Hands are opposite to each other at I'ﬁ'ﬁ minutes past 9. |

3. At what time between 4’0 clock and 5”0 clock will the hands of a clock be at right u‘gl:?!

Solution:
Al 4%o clock, the Minute Hand is 20 minutes space behind the Hour Hand.
The hands of the clock will be at right angle twice between 4 and 50 clock.

(a) When the Minute Hand is 15 minute space behind the Hour Hand, i.e., whmMHmt
Hand gains (20 — 15) = 5 minutes’ space over Hour Hand.

Time taken by Minute Hand to gain 5 minutes

1 5 5
=5x|l+—|=5§+—=5§— |
[ 11] 11 7y Minutes. |

5
Hence the Hands are at right angle at Sﬁ minutes past 4.
{b) The hands will be at right angle again when Minute Hand is 15 minute space of

Hour Hand ie. when Minute Hand has gained (20 + 15) = 35 minute’s space l:m:rT:mr

Hand.
Time taken by Minute Hand to gain 35 minutes

1 33 2 2
1351{1+ﬁ]-35+ﬁ 35+3ﬁ-ﬁﬁm 1

. i 2
. They will be at right angle at JEﬁ minutes past 4, ‘

4. What will be the acute angle between hands of a clock at 2 : 307

Solution.
At 2'0 Clock, Minute Hand will be 10 = 6 = 60° behind the Hour hand.

In 30 minutes, Minute hand will gain [5%]°=3u = 150 + 15 = 165°

. Angle between Hour HﬁduﬂMinm:Hlnd= 165 -6 0=105°




Chapter 31

LOG

Logarithms (Log): The Log of a number to a given base is the power to which the base must be
raised in order to get the given number.

Ifa™=b, then Log b=m
Note: When no base is mentioned with the Log, it is assumed that the base is 10,

FORMULAE

l. Log(m*n)=Logm+Logn
2 [ng[%]-l.ngm—bogn
3. Logm"=nLogm

4 Logm"=-nLogm

5. log¥m =logm"" = Llogm
n

|
6. Logx+Log [;] =Log x x i—-I_ngl =0
¥
X
8 Log,a=1,sincea' =a

X
7. Log ; =—Log

9. Log,1=0,sincea’=|

1. Logx"+Logx= alogx+logx = a
1
1. Log,b=To0

- Log bxLog,a=1

12 Lﬂg.x =Lug,.|: * Lu-gtx

Log, x
13. Lﬂllﬂ.' Lﬂghl

SOLVED EXERCISE

I. Log5+Log6-Logi="7
Solution:
Log5+Log6-Log3

373
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9, Log72=?
Solution:
Log 72=Log(2x2=2x3x3)=Log(2" = 3%
=Log(2%)+ Log(3*)=3Log2+2Log 3
10. Log20=7
Solution:

100
Log 20 =Log [T]=Lﬂg 100 - Log 5

=Log(10°)-Log5=2Log 10 -Log5=2-Log 5
Alternative Solution:
Log20=Log(10=2)=Log 10+ Log2=1+Log2
11. IfLog2=03010,then Log5="7

Solution:
10
LugS=Lng—2' =Log 10-Log2=1-0.3010= 0.6990
12. IfLog2=10.301, then Log 50 =7

Solution:

100
L-ugf-ﬂ=LugT = Log 100 - Log 2

= Log (10°)-Log 2=2 Log 10 - Log 2
=2 -0.301 = 1.699
13. IfLog2=0.3010,Log3=04771,then Log 15="
Selution:

10=3
Log 15 =Log 5 =Log 10+ Log3-Log2

=1+04771 -0.3010=1.1761

14. [fLog3=0.4771, then Log (30)*
Solation:

Log (30)* =4 Log 30 = 4 Log (10 = 3) = 4 (Log 10 + Log 3)
‘=4(l+Log3)=4+4LogI=4+4(0.4771) =4+ 1.9084 = 59084
15. IfLog27=1431,Log9="

Solution:
Log27=Log 3" =3 Log 3
27 1431
.-.Lag:t:LuE} =3 =0477

Now Log 9=Log 33 =2 Log 3 = 2 x 0.477 = 0.954

ars
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Solution:
1
Logx=Log5+2Log3 - ELngES

)
. Log x = Log 5+ Log 3* - Log 252
S Logx=Log5+Log9-Log3s
- Logx=Log?9
S Xm0
22, IfLog 9=0.9542, how many digits are there in 9°%7

Solution:
920 = Antilog (Log 9°") = Antilog (20 Log 9) = Antilog (20 = 0.9542) = Antilog 19.084

In Antilog of 19.084, decimal will be after 19 + 1 = 20 digits from the lefl side.
~ 9% has 20 digits.
23. If Log 2 =1.3010, how many digits are there in 2'*?

Solution:
215 = Antilog (Log 2'%) = Antilog (15 Log 2) = Antilog (15 » 0.3010) = Antilog 4.515

In Antilog of 4.515, decimal will be after 4 + 1 = 5 digits from the left side.
& 2" has 5 digits.
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Quick Arithmatic|

13. If length of rectangle is increased by x% and breadth by y%.,

Then percent increase in its area = x + y + %

Alternative Method :

(100 +x)= (100 +y)

-100
100

14, If all the sides of a two-dimensional figure are increased by x%,

) 2
X X
Then percent increase in its area =x + x + 100 =2x + 100
Alternative Method :
2
(100 +x) 100
100

15. If all sides of a quadrilateral are increased by x%,
Then its corresponding diagonals will also increase by x%.

16. Ratio between area and circumference of a circle is r - 2, where “r" is radius of the circle.

Proof:
Area of the circle = nr?
Circumference of the circle = 27r

Ratio between area and circumference of a circle = ;: 2ar=r; 2

*7. Ratio between area of a square and area of the square drawn on its diagonal is 1 : 2.

Proof:
Let side of the small square = 1 cm

Then side of the bigger square = Diagonal of the smaller square = /2 cm

. Ratio between the areas = (1) : (42)* =1:2

2

2
a
18. Area of the largest circle inscribed in a square of side ‘a” is ﬂ:[—] .

Proof:
Diameter of circle = Side of square = a

. Radius of circle =

2
-~ Area of circle = ﬂ[%]

19. Area of the largest triangle that can be inscribed in a semi-circle of radius of ‘r* cm is r cm?, |
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Proof:

|
Area of triangle = 3% Base = Height

1
= E! 2rxr=r’cm?

20. Area of a square inscribed in a circle of radius ‘r" is 2r,

Proof:
Diagonal of square = Diameter of circle = 2r

Area of square = %{Diagunal}"— = %{Er}z = Jrl

21. Area of a square circumscribing a circle is double to that of the one inscribed in the circle.
Proof: '

Let side of square circumscribing the circle = *a’

Then diameter of the circle = ‘a’

Diagonal of inner square = Diameter of circle = *a’

. Area of inner square = %{al}

]
<~ Ratio between arcas of two squares = a’ :Eﬂl =2:1

22. Area of a circle circumscribing a square is double to that of one inscribed in the square.

Proof:
Let radius of inner circle=r
Then side of square = 2r

Diagonal of square = E-q'rir
|
.~ Radius of outer circle = E x 2J2r =21
Area of inner circle = nr?
Area of outer circle = n{u"ir]_ = 2nrt

. Ratio between areas of two circles = 2ar? cnrf =21

23. If a circle is drawn in a square, then the area of square not covered by the circle is %xl i

where *x" is radius of the circle.

Solution:
Let radius of circle = x
Then side of square = 2x
Area of square = (2x7) = 4x?
Area of circle = mx?
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. Area of square which is not covered by the circle
22

= 4x° - mx® = &% (4-m) = ¥° [4——] = Exl =
T 7 |

1 !
Note: ‘x’ = — = Side of the square = Radius of circle |

24, If four circles of equal radius are drawn at the each comer of a square, then the area ofﬂﬁ

b
square which is not covered by any of the circles is ?11 . where "x" is radius of the circle,

Solution:
Let side of square = Ix
Then radius of one circle = x
Area of square = (2x7) = 4x?
Area of one circle = xx?

1
Area of one circle which is covered by square =Em=

. |
. Area covered by 4 circles = 4 H;m-:’ = xx?

~. Area of square which is not covered by any of the circle

- At —mx? = x* (4=} = xz{dn-z—:] = %11

25. If a square field with “x" ¢cm a side is surrounded by a path of uniform width of *y’ cm. |
Then area of path = 4y (x +y) - I
Proof: |
Area of inner square = x* '
Side of outer square = (x + 2y)
Area of outer square = (x + 2y)? = x? + dxy + 4y*
. Area of path = x* + dxy + dy* - x*
= dxy + d4y*
=4y (x+y) |
26. Area of uniform path outside the rectangular field surrounding it: |
= 2 * Width of path * [Length of ficld + Breadth of field '
+2(Width of path)] - i
Area of uniform path inside a rectangular field, surrounded
by the field: _ ;
= 2 = Width of path = [Length of fiela + Breadth of field
~ 2 (Width of path)]

Area of uniform path of *x" metre width running from the cenire of each side of a mulguh&
field to the centre of opposite side: '

= Width of path * (Length of field + Breadth of field) — (Width of path)®
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Mensuration - Two Dimensional 385

7. Ifthe length of a rectangle is 8 cm and its diagonal is 10 cm, find its area.
{a) o4cm’ (b} 40cm’ (c) 48an’ {d)y &0cm?
Solation :

(c) Breadth of the rectangle =+/10° -8° =6cm
- Area=§ x § = 48 cm’
8. A man takes 15 minutes to walk along the diagonal of a square field at the rate of 2 km/h. The
area of the field is :

{a) 6250 m* (b) 12500 m* (¢} 25000m* (d) 50000 m?
Solution :

(b) Diagonal =1xl{l‘ﬂﬂx% = &00m

Area = —]I-x (500)° =12500 m*

9. Area of a square plot is 200 m®. Find the length of its diagonal.

{a) 20 metre (b) 2410 metre
{c) 10 metre {d) 15 metre
Solution:

(a) Diagonal = /2 x Area of square = ,/2 x 200 = 20 metre
10. Find the area of a triangle whose base is 8 cm and height 15 5 cm.
(a) 13em? (b) 20 em? ie) 40em? (d) 80cm?*
Solution:

(b) Area of triangle = %x 8 x § =20 cm?

3

(a) 30cm (b) 40cm {c) S0cm (d) 60cm

Solution :
(b) Let height of the traingle = 3x cm

Then base of the traingle = 4x cm

4
11. The base of a triangle is — times its height. I area of the triangle is 600 em?, find its base.

ﬁm=%ﬂx:4x = 6x" = 600 cm®

= X= Elﬂﬂﬂcm

6
. Base of the triangle = 4 = 10 =40 cm
1X. The angles of a triangle are in the ratio of 3 : 4 : 5. What is degree of thé smallest angle?
(a) 15° (b) 307 {c) 45° (d) 60°
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Solution:
(c) Sumofratios=3 - I-5=12

= Smallest angle Ié" ¥ B0 = 45%

13. The base of a right angle thangle is 8 cm and hypotenuse is 10 cm. Find its area.
(@) 12em? (b) Zdem? (€) 40em? (d) B0em?
Solution:

(b) Height of the right-angle triangle = f10° - 87 = /36 =

». Area of triangle = % x 8 x 6 = 24 cm?

14. Two equal sides of a right 1sosceles triangle are 8 cm each. What is its area 7
(a) &cm? (h) 16 cmé (c) 32 cm? (d) 64 cm?
Solution :
{¢) Two equal sides are base and height of the triangle.

». Area of the triangle =%xBaa¢th:ism =%:s:3=31 cm?

15. Ifsides of a triangle are 8 cm, 15 cm and 17 em respectively. Find its area.
(a) 60cm? (b) 120 cm? (€) 240 cm? (d) 360 cm?
Solution:

8+15+17
————

(a) s= = 20 ¢cm

o Area= /20 x (20 - 8) x (20 - 15) = (20 -
= J20x12%5x%3
= JAx5x3xdx5x3 =4x523=60cm?

Trick:

The triangle is right angle triangle as 17% = 15% + 82

¢. Area of right angle triangle = 5 8 x 15 = 60 cm?

16, If diameter of a circle is 28 cm, then area of the circle is:
{a) 77 cm? (b} 154 cm? {c) 308 cm® {(dy 616 cm?
Solution:

(d) Radius of the circle = %EIE cm = 14 cm

-, Arex of the circle = %! 14 = 14 = 616 cm?

17. Twapamllcl sides of a trapezium are 4 cm and 5 em respectively. The perpendicular

between the parallel sides is 6 cm. Find the area of the trapezium.
(a) 27 em? (b) 30em? (c) 40 cm? (d) 54 cm?

distanch
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Solution:

(a) Area of trapezium = %N-ﬁxid-ﬂ}ﬂi’?:m’-

18. Inaquadrilateral, length of one diagonal is 15 cm and the lengths of the perpendiculars drawn
from the opposite vertices are 7 cm and 9 cm. Find the area of the quadrilateral.

(a) 30cm? (b) 60 cm? (¢) 90cm? {d) 120 cm?
Solution:

(d) Area of quadrilateral = % x 15 % (7 +9) =120 cm?
19. If circumference of a circle 1s 88 cm. Find radius of the circle.

(a) Teocm (b) 14cm (c) 22cm (d) 44cm

Solution:
ircum 7
(b) Radius of circle = Lir?w ’33“%“ 75 = l4em
20. Ifarea of a circle is 154 cm?, find its radius.

(a) 7ecm (b) 14cm (c) 21 cm (d) 28cm
Solution:

(a) Area of circle = g

Area
O L -

Srm .,||I54:»=% = 7 &m

21. The length and breadth of a rectangle are in the ratio of 5 : 3. If area of the rectangle is 60 cm?,
Find its length.

{a) 2cm (b) Scm (c) 6em {d) 10em
Solution:
(d) Letlength and breadth are 5x and 3x respectively.
Then Area = (5x) (3x) =60

60
.-.:’-'5-';5--4

fx=yi=2
« Length of rectangle =2 = 5 = 10 cm.

11, The length and breadth of a rectangle are in the ratio of 5 : 3. Find its area, if the perimeter is
64 cm. '

(a) 15cm? (b) 60cm? (c) 150 em? (d) 240 cm?
Solution:

(d) Let length and breadth are 5x and 3x respectively.
Then Perimeter = 2 (5x + 3x) = 64

d -H-i‘.
- X= 18 cim
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~» Length and Breadth are 5 x 4 and 3 = 4 =20 ¢cm and 12 cm respectively.
. Area of rectangle = 20 = 12 = 240 cm?®
23, Area&famct&ngleplntml!ﬂl}nﬂ Fmdmcpmm:mafﬂmpiutlfmlmgthdeMhmlT
the ratioof 4 : 3.
(@) 120metre (b) l40metre  (c) T00metre (d) 1400 metre _
Solution: .
(b) Let length and breadth of the plot are 4x and 3x respectively.
Then (4x) = (3x) = 1200
& 12x2=1200

S x= 100 = 10 metre .
= Length and breadth of the plot are 40 metre and 30 metre respectively.
. Perimeter of the plot = 2 (40 + 30) = 140 metre
24. The cost of flooring a plot at the rate of Rs. 50 per metre is Rs. 30000, If ratio of length
breadth of the plot is 3 : 2, find the cost of fencing at the rate of Rs. 25 per metre.
(s) Rs.2500 (b) Rs. 5000 (c) Rs. 10000 (d) Rs. 15000

Solution

30000
{a) Area of plot 'EEDU m*

Area of plot = (3x) = (2x) = 600 m*
=X = 10 metre

Perimeter of plot =2 = (30 + 20} = 100 m
.. Cost of fencing = 25 = 100 = Rs. 2500

25. The cost of carpeting a hall at Rs. 30 per square metre is Rs. 5400. Had the length been 4 metre
less, the cost would have been Rs. 3960. Find the breadth of the hall.

{a) 12m (b) 14m (c) 15m (d) 16m |

Solation : '

(a) Difference in costs = Rs. 5400 — Rs. 3960 = Rs. 1440 |
Difference in area = 1440 + 30 = 48 m*

. Breadth ofhall=48+4=12m
26. Perimeter of a rectangle is 28 cm and its area is 48 sq. cm. Find length of its diagonal.

(a) 10em (b) 5em (€) 542em (d) 102 em

Solution:
{a) Perimeter=2(1+b)=28cm.
S(l+b)=14em
Area= (] = b) =48
12+ =(l+bF-2Ib=(14F -2 x 48 = 196 - 06 = 100

- Diagonal = ,[1* + b* = /100 = 10 cm.
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27. If perimeter and area of a square are equal. Side of the square (in cm) is:
{a) lem {(b) 2em (c) 4em (d) Bem
Solution:
(¢) Given (Side)* =4 = (Side)
- Side=4cm

28. The diameter of a wheel is 14 cm. How many revolutions the wheel is required to make, to cover
a distance of 880 cm?

(a) 10 (k) 20 () & (d) 40
Solution:

(b) Radius of the wheel = % x 14=7 cm

Distance covered in | revolution = Circumference of the wheel
=2mr=2x 5 x7=d4cm.

- Revolutions required 1o make to cover 880 cm = 880 20

44

29. The diameter of the wheel of a vehicle is 5 metre. [t makes 7 revolutions per 9 seconds. What
is speed of the vehicle in km/h?

(a) 30km'h (b) 36 kmh (c) 40 km'h (d) 44 km'
Solution:

(d) Radius of the wheel -% meire
Distance covered in | revolution = Circumference of the wheel = 2nr

_a 22 5

=IxT*3

. T . _ 22 _5_17

..Dl!:tlmemvcmdmﬂn:nmnd—lhTﬂixgmlu
22 5 _T7_18

Spﬂeﬂ.p:rhﬂur=2171‘il§1?=44km"h

30. How many revolutions are required to be made by a wheel of 42 cm in diameter, to cover the
same distance as covered by a wheel of 49 cm in radius in 18 revolutions 7
(a) 21 (b) 42 (c) 49 (d) B4
Solution :

(b) Ratio of two radii =%!41:4‘9=3:?

3
. Revolutions made by smaller wheel =E“E= 42

31. The perimeter of a rhombus is 60 cm and one of its diagonal is 24 cm. Find the other diagonal
of the rhombus.

(a) 12cm (b) 18 cm {c) 24 cm (d) 36cm
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=2%2.5%(40+35+2%2.5)
=5 % (75+5) =400 m-

Alternative Method :
45 = 40 - 40 = 35 = 1800 — 1400 = 400
or 45 x 40 - 40 = 35 = 40 = {45 - 35) = 400
36. A field is 100 metre long and 60 metre wide. A path of uniform width of 5 metre runs round it

on the inside. Find the area of the path.
(a) 200 m? (b) 800 m? (e} 1500m*  (d) 1600 m’

Solution:
{c) Areaof path
=2 » Width = [Length + Breadth -- (2 = Width)]
=2=x5=(100+60-10)
= 10 = 150 = 1500 m?

Alternative Method :
100 % 60 = 90 = 50 = 6000 - 4500 = 1500
37. Find area of uniform path of width 2 metre runming from centre of each side o the opposite

side of a rectangle field measuring 17 metre by 12 metre.
(a) 24m’ (b) 34m’ (¢) 48m’ (d) 54m?

Solution:
(d) Area of path
= Width of path = (Length of field + Breadth of field) - (Width of path)*
=2=(17+12)-(2)
=58 -4 = 54 m*
38. Iflength of a rectangle is reduced by 20% and width remaining the same. Area of the resulting
rectangle will be decreased by:
(a) 10% (b) 20% (c) 25% (d) 40%
Solution:
(b) Decrease in area = 20%
‘39, Iflength of a rectangle is increased by 50%, by what percent should its width be decreascd to

get the same area as before?
(a) 25% (b) 33.33% (c) 50% (d) 100%
Solution:

(b) lnﬂminlm_gih-:'nﬂ%=%

.~ Decrease in width = ﬁ'—f = % = 33.33%
40. Iflength of a rectangle is decreased by 20%, by what percent should its width be increased 1o

get the same area as before?
(a) 16.67% (b) 20% (c) 25% (d) 30%
Solution:

4 iy

l.'t-::} Decrease in length = 20% =
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R B
- Increase inwidth= z—5 = 7 =23%

41. Ifthe length of a rectangle is increased by 30% and width h'_ir' 20%, its area will increase by:

(a) S(fa (b) 3% (c) 6% (d) 6fe

Solution: _
(c) Tncrease in Area=30+20+ 20 =56% i
Alternative Methed :
3= 12=]156
156 = 100 = 36 %

42, [If all the sides of a square are increased by 20%, its area is increased by: |

(a) 4% (b) 20% (c) 4% (d) 44%

Solution:

)
(d) Increase in Area=2 = 20+ i%-%—n=iﬂ+ 4 =44%

- Alternative Method :
2= 12=144
144 — 100 = 44 %
43, [Ifall the sides of a square are increased by 200%, its area is increased by :
(a) 200% (b) 400% (c) 600% (d) 800%

. (200)°
(d) Increase in Area= 21x 200+ m = 400 + 400 = B0D%
44, It radius of a circle is increased by 1084 Area of the resulting circle will be increased by:
(a) L1% (b) 20 (c) 21% (d) 25%
Solution:
2
() Increasein Area=2x 10+ {2k =204 1=21%
Alternative Method :
1 =11 =121

121 = 100% = 21 %
45, [f all the sides of a square are decreased by 1094, its area will be decreased by:
(a) 19%% (b) 2085 (c) 21% (d) 22%
Solution: H

A
(a) Increase in Area=2x (- 10)+ S =20+ 1= (-) 19%

~. Decrease in Area=]9%%
Alternative Method :
9x9=§l
Bl =100 =-19%




Hidden page



Hidden page



Hidden page



Hidden page



Mensuration - Two Dimensional 397
Solution:
(b) Let radii of the circles are *R" and ‘r’ respectively.
Then2rR = 176 and 2mr = 132
SRR -2mr=176-132
|.-| IE{R - l'.:l = 44
{R-r]“i—":=“ “% H é = | metre
66. A wire is bent into the shape of a square, encloses an area of Blcm’. If the wire is bent into a
semicircular shape, find its arca.
(a) 44cm’ (b) 7Tem’ (c) 154cm’ {d) 231 cm’
Solution:
(b) Perimeter of square = 4x+/81 =36 cm

Boundary of semi-circle = ar + 2r = 26 cm
s (n+2)r =36

. [E+E]r=3lﬁ
aa ?

7
» T=36x—=Tcm
L] H!ﬁ

; 1 22

Area of semi-circle = —ar =Ex?x‘.'x‘.'=ﬂ cm’?

|
2
67. A wire, bent in the form of a square, encloses an area of 484 cm’. 1f the same wire is bent so as
to form a circle, then area of the circle is :
(a) 440 cm’ (b) 475 cm? {c) 525 cm® (d) 616cm?

Solution: _
(d) Ratio of area of square and circle with same perimeter =11 : 14

. Area of circle =484 =616 cm’
68. The parallel sides of a trapezium are 15 cm and 29 cm. If the non-parallel sides are 13 cm and
15 ¢cm, what is the-area of trapezium 7
(a) 225 cm’ (b) 264 cm’ {c) 308 cm* (d) 616cm’
Solution:

D 15 C
(b) Let ABCD is a trapezium and CE || AD.
AECD is panll:lugram. .
CE=AD=13cm 1 13) 12
EB=AB-AE=29-15=14cm,
CB =15 cm A = 3 = B

In triangle CEB, s = %m[l3+l4+15] =21¢cm
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Area = +/21x8x7x6 =84 cm®

_84x2
14

- CF 12em

1 "
Area of trapezium ABCD = E % (154 29)x12 = 264 cm”

69. Ina parallelogram two adjacent sides are 33 cm and 56 cm and one diagonal is 65 cm. What is its
arca?

(a) B24cm’ (b) 924cm’ (c) 1648Bcm’ (d) 1848cm’
Solation :

|
(d) Intraingle ABC, 5= Er (56+33+65)=TTcm

(] [
Arcaof AABC = 7T7x21x44x12 =924 cm? Mﬁﬂ

A g
Area of ABCD =2x AABC = 2x924 = | 848 cm’ 56

T0. Three coins of the same size are placed on a table such that each of them touched the other two.
Find the area enclosed by the coins, if radius of each coin is 1 em.

(@) [g—ﬁ]m’ (b) [ﬁ-’—;]m"

() (m=+3)em’ @ (V3-n)em?
Solution :

(b) AB=BC=AC =2¢m

5

AABC = Tg'm:zf =3 em?

ZA=LB=LC=60° ‘

ﬁmnrthms-:ﬂm'.:]:“:ﬂfxﬂ:EmI ‘T‘

s 2

;. The area enclosed by the coins = [\ﬁ- g cm?



Chapter 33

MENSURATION - THREE DIMENSIONAL

Three-dimensional figures: Three-dimensional figures have three dimensions viz. length,
breadth and height.

Surface Area: Total of surface areas of each side of the figure. It is always measured in square
units.

Volume: Space occupied by the object is called its volume. It is always measured in cube
unils.

THREE - DIMENSIONAL FIGURES

1. Cube: A figure with six square sides.
Surface Area =6 * (Side)?
Volume = (Side)®

Diagonal = _f3 = Side

2. Cuboid: A figure with six rectangular sides.
Surface Area= 2 (lb + bh + Ih)
Volume = Area of Base = Height=1 b= h

Diagonal = .,|||1"t +b* 4+ n?
Where L, b and h are length, breadth and height of the cuboid.

3. Sphere:
Surface Area = 4nr’

Volume = 5 r’

4. Hemisphere:
Curved Surface Area = 2mr®
Total Surface Area = 3nr?

Volume = % nr!
5. Cylinder:
Curved Surface Area = 2nrh = Circumference of Base = Height
Total Surface Area = 2narh + 21 = 2nr (h + 1)
Volume = ntr’h = Area of Base » Height
6. Cone:

Curved Surface Area = nrl
Where, ‘1" is slant height of the Cone and ‘1" = Jh? + r?

Total Surface Area=narl + mef =xr (1 + 1)
399
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-

Yolume = %n‘r‘h
7. Room:

Area of four walls = 2 = Height = (Length + Breadth)
Floor Area = Length = Breadth

Volume of Room = Length = Breadth = Height = Floor Area = Height

Note: Diagonal of the room i.e. /17 + b + h*.

Where |, b and h respectively are length, breadth and height of the room.

FORMULAE |

8. If ratio of sides of two three-dimensional figures as spheres, cubes etc. ‘
=XV '
Then ratio of their surface areas = x* : y* |
And ratio of volumes = x* : y7, '

9. If length, breadth and height of a cuboid are increased by x%, y% and z% respectively. i

+yZ+
Thminminimvnlume-{:+y+z}+x'? 'l};} H+IJEI;

10, If all the sides of a three-dimensional figure are increased by x%.

, , _ x 2 : x?
"lhmmmmmsmfmarca—x+x+m —2x+m
2 1, .1 3
And increase in volume = (x + x + x) + > +Ij:5ﬂ+x +|;ul

x> x’
=3%* 700 * Too?

11. If outer and inner radii of a cylinder are ‘R’ and “r* respectively.
Then metal required to make the cylinder = x (R*-r*) h

Proof:

Volume (outer) of the cylinder = tR-h

Volume (inner) of the cylinder = nr’h

. Volume of Metal = nR?h - ni*h = (R? - r¥) h

12. A spherical ball is fitted into a cubical box. Then ratio of volume of the cube and that of the
sphereis6:mor 2l : 11.

Proof:
Let radius of sphere = x
Then side of cube =2 = x = 2x

: =40
- Volume of sphere = 3 nx
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(a) 154 cm* (b) 308 cm* (c) 462 cm? (d) 616 cm* '
Solution:
(b) Radius of hemisphere =% « |4.cm =7 cm.

- Curved surrm.am=zm==1x%x 7% 7 =308 cm?

3. Find the volume of air in a room whose floor area is 40 m® and the height is 5 metre.
(a) 8m’ (b) 100 m* () 200 m’ (d) 400 m’
Solution:
(¢) Volume of air in the room = Floor area » Height = 40 = 5= 200 m*
4. Find the height of a cuboid whose volume and base area are 144 m® and 18 m? rﬂspecliv:IL'.

(3) 6metre (b)) Tmewre  (c) 73 metre (d) 8 metre |
Solution:

I
Vol 144 '
(d) Height of the cuboid = ﬁ =78 =8 metre 'i
|
5. Find the length of the longest pole that can be placed in a room 12 metre long, 8 metre broad
and 9 metre high.

(a) I5metre (b) 17metre (¢) 20metre  (d) 29 metre |
Solution:

(b) Diagonal of room = \/Length® + Breadth® + Height? I

=,,|'|21+31+91=st = 17 metre. I

-. Length of longest pole = 17 metre |
6. The length, breadth and height of a room are 7 metre, 6 metre and 5 metre respectively. FinTI

the area of four walls.
(a) 130m? (b) 144 m? (e} 154 m? (d) 210 m?
Solution: '

{a) Area of the walls = 2 »x Height (Length + Breadih)
=2x 5% (T+6)=130m*
7. The surface area of a cube is 486 cm?. Find its volume. |

{a) 81cm? (b) 243 cm’ () 529 cm’ (d) 729 cm’
Solution:

(d) Surface Area of cube = 6 (Side) = 486
(Side)? = % = 81 em?

Side of the cube = ] =9 cm.

. Volume of the cube = (9 cm)® = 729 cm’,

B. The areas of three adjacent sides of a cuboid are 15 m?, 12m* and 5m®. What is the volume
of the cuboid 7

(a) 30m’ {b) 60 m {c) 180 m’ (d 75m*
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MISCELLANEOUS

1. A certain number when successively divided by two different numbers leaves some remainders.
Same number when divided by the product of the two divisors will leave remainder equal to:

First Divisor = Second Remainder + First Remainder

Proof:

Let the number is *P* and it is divided successively by *x" and *y’ leaving remainders *a" and 'b’
respectively.

We know that, Dividend = (Divisor * Quotient) + Remainder

Let P = mx + a (where ‘'m” is assumed guotient)

And m = ny + b (where ‘n’ is assumed quotient)
SPEmx+a=(ny+b)x+a=nxy+bx+a

Clearly, if we divide this number by ‘xy’, the remainder = bx + a.
i.e. First Divisor = Second Remainder + First Remainder

2. Difference between square of a two-digit number (xy) and square of a number formed by

interchanging the digits (now yx), is always divisible by 99,

Proof:
(10x% + y)* = (10y + x)*
= (100x? + vy + 20xy) — (100%* + x* + 20xy)
= 90x? — 90y =99 (x? —y ) =99 (x -y} (x +¥)

3. Two numbers *A’ and ‘B" when separately divided by ‘x’, leaves remainders a’ and 'b’
respectively.

(A = B) when divided by *x°, will leave remainder (a = b).

Logic: (x +a)(x+b)=x*+({a+b)x +ab
Example 1:
Find the remainder on dividing 25 = 26 by 24.
Solution: '
25 and 26 when divided by 24, leave remainders | and 2 respectively.
- 25 = 26 when divided by 24, leaves remainder 1x 2 =2 '
Example 2:
Find the remainder on dividing 153 = 799 by 5.
Solution: ' ,
153 and 799 when divided by 5, leave remainders 3 and 4 respectively. '
s 153 = 799 when divided by 5, leaves remainder 3 x 4 = |2
We know, remainder cannot exceed the divisor.
409
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4 bGzbxb
=3%T3x3 ~32em
. Length of the wire is 32 cm.
32. A solid cylinder of metal, whose radius is 6 cm and height is 125 cm is melted into a spheve. Find
the raidus of the sphere.
(a) Jecm (b) Sem {c) 12cm (d) 15em
Solution :

(d) Volume of eylinder = mr’h = n(6)%125

Volume of sphere = %nrl

l
Lo =nxbx6al2s xix—
4 =

r=3=x5=]15¢cm
33, A well 2 metre in radius has been dug 5 metre deep and the earth taken out was spread to make
an embankment | metre wide round the well. What is the height of the embankment?

(a) 2 metre (b} 4 metre {c) 5 metre (d) 8 metre
Solution:
(b) Volume of earth dug out = xr*h = m (2)* » 5= 20n
Area of embankment = tR? — r’ = 1 (3 - 2%) = 5x
Volume of the embankment = Volume of earth dug out

) 20m
<. Height of embankment = 7— =4 metre

Short-cut Method:
*h 2)'5 20
Height of embankment = E}r‘:";r = '3'5—}'-1‘5 =3 =4 metre
34, A field is 90 metre long and 50 metre broad. A 25 metre long, 20 metre broad and 4 metre deep

tank dug in the field and the earth taken out is spread evenly over the remaining field. How
much the level of field will rise?

(a) 0.5metre (h) 1 metre {c) 1.5mewre (d) 2 metre
Solution:
(a) Area of field =90 x 50 = 4500 m?
Area of field dug out = 25 = 20 = 500 m*
~. Area of remaining field = 4500 m* — 500 m* = 4000 m?
Volume of the earth dug out = 25 = 20 = 4 = 2000 m*

. Field will rise by ﬁ = (.5 metre
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Intermal volume of box = (11 =1} = (9= 1) = (7-05)=10= 8 = 6.5= 520 cm’
= Volume of wood = 693 — 520 = |73 cm’.

28. How much metal is required to make a 20 metre long pipe, if its inner and outer diameter are
6 metre and 8 metre respectively.

(a) 400m’ (b) 440 m? () 800 m* (d) 880m’
Solution:
(b) Outer and inner radius of the pipe are 4 metre and 3 metre respectively.
2 Quantity of metal required = Outer volume of the pipe - Inner volume of the pipe

=r (R -)h=Fx@-3)x20= F x7x1x20= 440 m’

Hint: Pipe is a form of cylinder.
29. A sphere of radius 3 cm is put into water contained in a cylinder of 6 cm radius. If the sphere
15 completely immersed in the water, the water level in the cylinder rises by:
{a) 1cm (k) % cm (c) % cm (d) '—; cm
Solution:
(a) Volume of sphere = %tr’ = % n(3) = I6x

On immersing the ball in the cylinder, volume of water will rise by volume of ball.
- 7t (Radius of cylinder)® (Rise in water) = 36x
s Rise in water = {%?E =]
-~ Level of water will rise by | cm.
30. How many solid spherical balls of radius 3 cm each are required 1o immerse in a cylindrical jar
of radius 4 cm to raise the level of water in the jar by 9 cm? =
(a) 4 (b) & (c) 9 (d) 16

Solution :

(a) Volume of one ball = %m" = -;-::{3}3 = 36m

Volume of cylindrical jar (for 4 cm of water level rise) = nmr'h = 1{4}19 = | 44n

. 144
. Number of balls required = ﬁ =4
r.. A wire is drawn from a solid iron sphere of radius 6 cm. Find the length of the wire, if its
diameter is 6 cm.
{a) 16cm (b) 32em {e) 50cm (d) 64cm
Solution:

(b) An iron wire is a form of cylinder.
. Volume of cylinder = Volume of Sphere

.. ®t (Radius of cylinder)* (Height of cylinder) =; n {Kadius of sphere)’

. _ 4 __m (Radius of sl:lllll'n:fi3
* Height of the cylinder = 3 * T p i e of cylinder)?
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23, How many spheres of diameter 2 cm can be made by melting one sphere of radius 4 cm?
{(a) 16 (b) 32 (c) o4 (d) 128
Solution:
(¢) Radius of bag sphere =4 cm

Radius of smaller sphere = % =1 ecm

Ratio between radii of two spheres =4 : |
Ratio between volumes of two spheres = 4% : 7= 64 : |
. 64 spheres can be made from the bigger sphere.
24. How many spheres of radius 2 cm can be made by melting two spheres of radius 12 cm each 7
(a) 18 (b) 108 {c) 216 (d) 432
Solution:
(d) Radius of big sphere = 12 cm
Radius of smaller sphere = 2 cm
Ratio between radii of two spheres=12:2=6:1
Ratio between volumes of two spheres=6": 17 =216: |
~. 216 spheres can be made from one big sphere.
.. From two big spheres, smaller spheres made = 216 = 2 = 432

25, A cube of9 cm a side is melted and 27 small cubes are made from that. Find side of the smaller
cubes,

{a) l.5¢cm (b} 2cm (e} 2.5¢cm {dy Iem
Solution:

{d) We know, Volume of cube = Side’

ki

s Yolume of the small cube = 1?—? =27

. Side of the small cube = J/27 =3 cm.
26. A box is made of | em thick wood. [f outer dimensions of box are 12 em by 10 em by 7 ¢cm

find volume of wood used.
(a) 246 cm® (b) 440 cm? (c) 6l6cm’ (d) 729 cm’
Solution:

(b) Outer dimensions of box = 12 cm, 10 cm, 7 cm
Inner dimensions of box = 10 cm, 8 cm, 5 cm
- Volume of wood = (12 = 10 = T)em® - (10 = 8 x 5)cm’
= 8§40 em’ — 400 cm? = 440 cm?,

27. A wooden box without lid has ext~mal length, breadth and height 11 em, 9 cm and 7 ¢
respectively. If wood is 5 mm thick, find the volume of wood used in making the box,

{a) 173 cm’ (b} 213 cm’ ic) 273 cm’ {d) 693 ¢cm’

Solution :
{a) External volume of box = 1] = 9 « 7 =693 em
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Solution : _J L_

(b) Volume of Box =l=xbxh=4 x4 = 3 =48 cm’
al | E

3 4 )
18. Volume of two spheres are in the ratio of 27 : 125. Find radius of the bigger sphere, if radius of |
smaller sphere is 27 cm.

{a) 45cm (b) 125 ¢cm (c) 135cm (dy 625 cm
Solution:

{a) Let radius of bigger and smaller sphere are "R’ and ‘r’ respectively.
ThenR:r= 125:327 =5:3

S R= % % 27 = 45 cm

19. Volume of two spheres are in the ratio of 343 : 8. Find the ratio between their surface areas.
(@) 7:2 (b) 49:4 {c) Bl:45 (d) 343:8
Solution:
(b) Let radius of bigger and smaller sphere are "R’ and ‘r’ respectively.
ThenR:r= E;"-}I',’::.';"E =7:2
Ratio of their surface areas = 77 : 2 = 49 : 4

20. Three solid cubes whose sides are 3 cm, 4 cm and 5 cm respectively are melted to form into a
single cube. Find the side of new cube formed.

{a) 6cm (b) Bcm {c) 10cm (d) 12cm
Solution:
(a) Volume of new cube = Total volume of three cubes
=3+ +5=27+64+125=216cm’
.. Side of new cube = }316 =
21. How many cubes of 2 cm, a side can be made by melting a solid cube of 6 cm, a side?
(a) 8 (b) 9 (c) 27 (d) 216
Solution:
{c) Ratio of sides of twocubes=6:2=3:1
Ratio between volumes of two cubes = 3% : 13 = 27: 1 |
., 27 small cubes can be made from the bigger cube.

21. Find the cost of canvas cloth required for conical tent whose height is 3 m and radius is 4 mand I
cost of cloth is Rs. 140 per square metre.

(a) Rs. 7040 (b) Rs.B80D  (c) Rs 5280 (d) Rs. 15840
Solution :

(b) Slant height = /3* +4% =5m

Curved Surface Area :ml-%x-ﬂ-xﬁ

Cost of canvas cloth = E—Z.x.qﬁx].m= Rs RROO
7
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Solution :
(b) Dimensions of resulting cuboid
l=6+6=12cm,b=6cm,h=6cm
Surface Area=2 = (12 =x6+6 =6+ 12 = 6)
=2 (72 + 36+ 72) =2 = 180 = 360 cm’

13, Ifratio of radii of two cylinders is 2 : 3 and ratio of their heights is 5 : 4, find the ratio of their
volumes.

(a) B:27 (b) 25: 16 (c) 5:6 (dy 5:9
Solution :
(d) Ratio of volumes of two cylinders = m(2)°5: n{j'fd =5:9
14. A pipe of diameter d can drain a certain water tank in 40 minutes. The time taken by a pipe of
diameter 2d for doing the same job is :
{a) 10minutes (b) 20 minutes (c) BOminutes (d) 160 minutes

Solution :
(a) Ratio of diameter/radii of twopipes=d:2d=1:2
Ratiooftime=2":17=4:1

1
. Time taken by second pipe = 1!4[' =10 minutes

15. The diameter and height of a cone are 14 cm and 24 cm respectively. Find curved surface
area of the cone.

(a) 168 cm? (b} 528em?  (c) 550 cm? {(d) 1056 cm?
Solution:

(c) Radius = % % 14 cm =7 em

Slant height = 1= \/r* + h? = /7% + 247 = /625 =25 cm

Surface area = nrl ='E.?—EHT315=55ﬂcm3

16. The length, breadth and height of a room are 5 metre, 4 metre and 4 metre respectively, If all
the four walls of the room are to be covered with 50 cm wide wall paper, find the length of the

paper required.
(a) 36metre (b) 7T2metre  (c) 144 metre (d) 288 metre
Solution:
{c) Area of four walls = 2 = Height (Length + Breadth)
=2x4x(5+4)=T2m?
Width of the wall paper = 50 cm = 0.5 metre

¢ Length of the paper required = 72 + 0.5 = 72 + 5 =72 x 2 = 144 metre

17. A square card board has a side 10 ¢cm. From each comer a square of 3 em is cut down and then
the corners are folded to make an open box. What is the volume of open box ?

{a) 27 em’ (b) 48 cm’ {c) 64cm’ {d) 90 cm®



Mensuration - Three Dimensional 403

Solution :
(a) Area of the sidesarel *b,b>x hand | *x h

Volume of cube =1 % b x h =/15x12x5 =30m’
9. If cach side of a cube is increased by 30%, then its surface area will be increased by:

(a) 50% (b) 51% (c) 6% (d) 6%%
Solution:
2
(d) Percentincrease in surface area=2 = 30+ f—% =60 +9=69%
Alternative Method :
13 % 13 = 169 “

10. If radius and height of a cylinder are increased by 20%, find percentage increase in its

volume.

(a) 40% (b) 44% (c) 66% (d) 72.8%

Solution: |
Ix 200 20° .

i i = + ==
(d) Percent increase in Volume = (3 = 20) + —55— 1007

=604+ |24+ 0.8= T2 8%
Alternative Method:

122 - 10° =728

. Percent increase = I-EEJ ® 100 = 72.8% |

Himt: We assumed that each side = 10 cm
Then increased side = 10+ 20% of 10 =12 ¢cm

11. Dimensions of a cuboid are 29 cm, 18 cm and 15 cm. If its sides are increased by 20%, 25%
and 407 respectively, find percent increase in its volume.

(a) 85% (b) 104% {c) 110% (d) 121%
Solution:
{c) Percent increase in Volume

Wx 25+ 25x 40+ 20 = 40 20 = 25 = 40
=(20+25+40)+ 100 * =700 % 100

=(85)+(5+10+8)+(2)=85+23+2=110% i
Hint: Dimensions of cuboid are immaterial in this method.

Alternative Method :
12=12.5 = 14 - 1000 =2100 - 1000 = 1100

-, Per cent increase =:|mJI

=100 =110%

12. Two cubes each 6 m edge are joined end to end. The surface area of the resulting cuboid is :
(a) 2l6cm* (b) 360cm’ {c) 512em’ (d) 720em’

1
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5. Ifresultis *0" or a multiple of *y’, then (x" - a) is divisible by *y".

Example 1:
Is 7% — 1 divisible by 167
Solution:

T =T T2 770 ] =49 x 49 x 49— |
Remainder obtained on dividing each part by 16
=l=l=1-1=0
s 7% =1 is divisible by 16.

Example I:
Is 3" ~ 1 divisible by 267

Solution:
FW-1=3PuPxP-1=27x27x27-1
Remainder obtained on dividing each part by 26
=|l=x1x1-1=0
. 3% = 1 is divisible by 26.

Example 3:
Is 5% — | divisible by 117

Solution:
5 -1 =5 =5 - 1=25%125~1
Remainder obtained on dividing each part by 11
=3x4-1=12-1=11, which is divisible by 11.
= 5% — 1 is divisible by 11.

Example 4:
Is 2'% - 4 divisible by 117

Solution:
204 =x - 4=064%64-4
Remainder obtained on dividing each part by 11
=9 %9 —-4=81-4=77, which is divisible by 11,
~ 2% _ 4 is divisible by 11. |

SOLVED EXERCISE

1. Students of a class stand in a queue. 1f Ramesh is 19" in order from both ends, how many

students are there in the queuc?
(a) 20 (b) 37 {c) 38 {d) 39
Solution:

(b) Ramesh is 19" from both the sides.
. There are |18 students on his each side.
.« Tota! ~mdents in the queue = 18 *2+1=137
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2. Inarow, A is 5 from the left side and B is 8" from the right side. They both interchange their

positions and then A becomes 12 from the left side. How many persons are there in the row?

(a) 17 {(b) 19 ic) 20 id) 21
Solution:

(b) B is 8" from the right side.

When they interchange their places, A is at B’s place and his place becomes 12% from the
left side.

I
. Same place is 8 from one side and 12 from the other side.

I
. Total persons intherow =8+ 12-1= 19

3. Find the amount for which a car worth Rs. 450000 should be insured at 10%% so that in cage of

loss of car, cost of the car as well as the amount paid towards premium is recovered. |

{a) Rs. 45000 (b) Rs. 495000 (c) Rs. 500000 (d) Rs. 600000 II
Solution: ' I
(c) Premium is paid on the insured value of the goods.

. Car worth Rs. 90 should be insured for Rs. 100.

. Car worth Rs. 450000 should be insured for Rs. 450000 x o

%0
= Rs. 500000

4. A certain number when successively divided by 4 and 7 leaves the remainders 2 and 3
respectively. What is the remainder if the same number is divided by 287

|
(a) 5 (b) 14 {c) 17 (d) 26 |
Solution:

|
(b) Remainder = First Divisor = Second Remainder + First Remainder |
=4x3+2=14

i
5. A and B have 3 and 5 loaves respectively. They share their food with C who pays them Rs. I?.
If each of them got equal food, find A’s share in Rs. 16.
(a) Rs.2 (b) Rs.3 (c) Rs.5
Solution:

(a) Total loaves=3+5=8

{d) Rs.6 II

Shm-nfmh=§ 1
A's sacrifice=3 - g =
g

B's sacrifice = 5 - 3=

k| = ]|

- Ratio of their sacrifice = § :% =1:7

l
- A'sshareinRs. 16= 7 5= Rs. 16 =Rs. 2

6. If1 is added to the numerator of a fraction, the fraction becomes 1. If | is added 10 denomina-

¥, the fraction becomes 3 , find the fraction,

@ 3 ® 1 © 3 @ 3
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Solution:

(© Let, the frnn:tiu-n=';'
l
Then “; -1
Ly=x+1] (1
x _1
And 35753
=y +1 (2)
Solving (1) and (2), we get;
x=2andy=3

7. [fwotal cost of 7 mangoes and 4 apples is equal to cost of 5 mangoes and 6 apples. Find the ratio
between the cost of 1| mango and the cost of | apple.

(@) 1:1 (b) 2:3 c) 5:6 (d) 7:4
Solution:
{a) Inthe second case, 2 (i.e. 7— 5) mangoes are replaced by 2 (1.e. 6 — 4) apples, total cost
remaining the same in both the cases.
- Ratio of theircosts =2 : 2= : |
8. Ifthe cost of 9 mangoes and 5 apples is equal to cost of 7 mangoes and B apples. Find the ratio
between the cost of | mango and the cost of 1 apple.
(a) 2:3 (b) 3:2 {c) 5:8 (d)y 9:7
Solution:

{(b) Inthe second case, 2 mangoes (1.e. 9 - 7) are replaced by 3 apples (i.e. 8 - 5), total cost
remaining the same in both the cases.

- Ratio of their costs =3 : 2
9. Total cost of 3 tables and 2 chairs is Rs. 1300 and that of 2 tables and 3 chairs is Rs. 1200. Find

the cost of one chair.
(a) Rs. 100 (b) Rs. 150 (c) Rs. 200 id) Rs.250
Solution:

(c) Inthe second case, | table is substituted by 1 chair.
As a result of it, total cost is decreased by Rs.1300 - Rs. 1200
= Rs. 100
= Cost of 1 table = Cost of | chair + Rz, 100
Cost of 3 tables + cost of 2 chairs = Rs. 1300
< 3 * (Cost of | chair + Rs. 100) + Cost of 2 chairs = Rs. 1300
- Cost of 5 chairs = Rs. 1300 - Rs. 300 = Rs. 1000

» Cost of 1 chair = Rs. m;:-n = Rs. 200

10. Total cost of 7 pens and 4 books is Rs. IEIandlhlmf#pen:md?bﬂcrkmsRs 241. Find the
cost of one book.

(a) Rs. 19 (b) Rs. 20 {c) Rs. 21 (d) Rs.23
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Solution:

(d) In the second case, 3 pens are substituted by 3 books.
Increase in total cost = Rs, 241 —Rs. 232 =Hs. 9

Difference between cost of one book and one pen = % = Rs. 3

. Cost of | book = Cost of 1 pen + Rs. 3
Cost of 7 pens + cost of 4 books = Rs. 232
S Costol 11 pens = Rs. 232 -4 « Rs. 3 = Rs, 220

. Costof | pen = Rs——ﬁ. 20

. Cost of 1 book = Rs. 20+ Rs. 3 = Rs. 23

11. Total cost of 5 pencils and 7 p-a:ns is Rs. 45. Total cost of 7 pencils and 6 pens is Rs. 44, Find
the cost of one pencil.

{a) Rs.2 {(b) Rs.3 (c) Rs. 4 {d) Rs.5
Solution: -
{a) In the second case, | pen is replaced by 2 pencils.
Decrease in total cost = Rs. 45 - Rs. 44 = Re. |

. Cost of 1 pen = Cost of 2 pencils + Re. 1

Cost of 5 pencils + cost of 7 pens = Rs. 45

~ Cost of 5 pencils + 7 (cost of 2 pencils + Re. 1)=Rs. 45
. Cost of 19 pencils = Rs. 45 — Rs. 7 = Rs, 38 I
|

¢ Cost of | pencil = Rs. g = Rs. 2

12. A mass of gold and silver weighting 20 grams costs Rs. 780. Had the weights of gold and silver
are exchanged it would have vost Rs. 920. Find the price of | gram of gold, if one gm’p of
silver costs Rs. 25,

{a) Rs.25 (b) Rs. 40 (c) Rs. 50 (d) Rs. 60
Solution:

(d) Let the mass contains ‘x" and (20 - x) grams of gold and silver respectively.
Then new mass contains (20 - x) and *x" grams of gold and silver respectively. L
Total weight of gold in two masses = x + (20 — x) = 20 grams |
Total weight of silver in two masses = (20 - x) + x = 20 grams
.. Total weight of gold and silver in two masses is 20 grams each.
Total cost of two masses = Rs. 780 + Rs. 920 = Rs. 1700
Cost of 20 grams of silver = 20 = Rs, 25 = Rs. 500
. Cost of 20 grams of gold = Rs. 1700 - Rs. 500 = Rs. 1200

- Cost of | gram of gold = Rs. % = Rs. 60 by‘
Rs

13. A shopkeeper has sufficient money to buy 50 books. On reduction in price of one book
4, he could buy 10 books more. How much money does he has? I
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Rs. 1500 is half of the amount deposited initially.
~. Amount deposited initially = 2 = Rs, 1500 = Rs. 3000 |

16. A train at the first station drops one-third of the passengers and takes 50 more. At the second
station it drops half of the remaining passengers and takes 15 more. [f there were 150
gers left in the train now, how many passengers were there in the train at the starting point?

(a) 200 (b) 250 (c) 300 (d) 350
Solution:

(c) Passengers in the train at the third station = 150
Passengers in the train at the second station (before 1aking 25 more passengers)
= |50 -25=125
Passengers in the train at the first station = 2 = 125 = 250
Passengers in the train gt the first station (before taking 50 more passengers)
=250 - 50 =200

Passengers at the first station = % w 200 = 30 |

Hint: At the first station, trains drops § passenger. |
- |2
-, Remaining passengers = | — 33
2.3 |
Inverse of 3=5

17. A shopkeeper sold half of his stock of apples and | more to his first customer, half of the
remaining stock and 2 more to the second customer and half of the remaining stock and 3
to the third customer. If he still has 12 apples with him, how many apples had he in Ihl:b:gmnn?

(a) 56 (b) 91 {¢) 110 (d) 130
Solution:
(d) Stock left at the end = 12
Apples left before selling to the 3 customer =2 (12 + 3) =30
Apples left before selling to the 2™ customer = 2 (30 + 2) = 64
Apples left before selling to the 1* customer = 2 (64 + 1) = 130
. He had 130 apples at the beginning.

18. A shopkeeper sold half of his stock of apples and | more to his first customer, half of the
remaining stock and | more to the second customer and half of the remaining stock and | more
to the third customer and so on to fourth customer. If he exhausted the stock, how many apples
had he in the beginning?

(a) 4 (b) 12 (e) 30 (d) 40
Solution:
(c) Stock left at the end =0
Apples left before selling to the 4"’ customer=2 (0 + 1)=2
Apples left before selling to the 3™ customer = 2 (2 + 1) = 6
Apples left before selling to the 2™ customer=2 (6 + 1) = 14
Apples left before selling to the 1® customer=2 (14 + 1) =30
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=20+ 18+ 16=Rs. 54 each

23. A man invested Rs. 30000 at simple interest in three parts — one-third at 6% p.a., one-third
7% At what rate must he invest the remaining amount so that he earns 8% interest on I:helnt:i

amount.
{a) 9 (b) 10%% (c) 11% (d) 12%
Solution:

() Let total amount = Rs. 300
- Amount invested in each part = Rs. 300 + 3 = Rs. 100
Total interest eamned = Rs, 3 = § = Rs, 24
Interest earned from first and second part = Rs. 6+ Rs. 7=Rs. 13
Interest to be earned from the third part = Rs. 24 - Rs. 13 =Rs. 11
.~ Third part was invested at 11%.
Trick: |
8% + (8% — 6%) + (8% — 7%) |
B+ 2%+ 1% =11%

24. A merchant bought some articles for Rs. 1000 and sold 14 of his articles at 5% profit. At what

profit should he sell the remaining articles so as to gain 20% on selling the whole goods? |
(a) 107 (b) 15% (c) 20% (d) 25%
Solution:
{d) Let articles bought = 4 of Rs. 100 each.
Then total profit made = 4 = 20 = B0
Profit on first article = 5 |
s Profit on remaining 3 articles=80-5=735

*. Profit on each of the three articles = % =25

H:m:t% of the goods are to be sold at 25% profit.

25. A merchant sold one-third of his goods at 10% loss. At what profit should he sell the remaining
goods so as to gain 2054 on selling the whole goods?
{a) 5% (b) 10% (c) 30% (d) 35%
Solution:
(d) Let articles bought = 3 of Rs. 100 each.
Then total profit made = 3 x 20 = 60 .
Profit on first article = - 10 -
.. Profit on remaining 2 articles = 60 - (-10) =70

. Profit on each of the two articles = 119 =35

Hence 3 of the goods are to be sold at 35% profit.

26. Ifa"=band b¥ = a, find the value of xy.
(a) 0 (b) 1 (c) a (d) b
Solution: :
(b) a=b"=(a*y =a"r
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- Cssalary = 6x x ) =30x |
.'.Raﬂun-fﬂmiru!miﬂ-%:iﬂ:jﬂ=4:ﬁﬂ |
Short-cut Method: :
Ratio of their actual savings =4 :5:6
Ratio of their savings in terms of theirs salaries =30 :25: 20=6:5: 4
Ratio of actual savings

Ratio of their salaries = —— . . .
Ratio of their savings in terms of salaries

62,3 4.
4_3-I =4:6:9

=55 ‘2 |

3. A started a business with Rs. 40000 and was later joined by B with Rs. 30000. After how many
mm:l.ths. E. had joined if profit at the end of the year was divided between A and B in the rdm
of 2

{a) Jmumhs {(b) 4months  (c) Smonths  (d) 6 months
Solution :
(b) Ratio of the capitals = 40000 : 30000 =4 : 3
Ratio of profit=2: 1
1

—=312
3

. Ratio of periods =

[ S Ny ]

. Bhuinvemdrwi x 12 =8 months

32, Two vessels contain mixture of milk and water in the ratio of 9 : | and | : 4 respectively. A
third vessel is filled in by taking mixtures from these two vessels in such a way that the
mixture in the third vessel contains half milk and half water. What is the ratio of quantities
drawn from the two vessels?

{a) 3:4 ib) 1:1 c) 4:9 (d) 9:4
Solution:
(a) Let 10 litres (i.e. 9+ 1) of mixture is taken from the first vessel.
10 litres of this mixture contains 9 litres of milk and 1 litre of water i.e. 8 litres more of
milk than water.
This excess quantity of milk is to equalized by drawing mixture from the second vessel.
5 litres (i.e. | + 4) of mixture of second vessel contains | litre of milk and 4 litres of
walLr, i.e., 3 litres more of water for every 3 litres of mixture.

~ Mixture drawn from second vessel = 8 x % = #

. Ratio of mixtures drawn from two vessels = Iﬂ:% =30:40 =3:4
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