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NUMBER SYSTEM

A. INTRODUCTION TO NUMBER SYSTEM & RATIONAL NUMBERS

(a) Classification of Numbers

(i) Natural numbers : Counting numbers are known as natural numbers.
N={1,23,4,..}%

(ii) Whole numbers : All natural numbers together with 0 form the collection of all whole numbers.
w={0,1,23,4,..}.

(iii) Integers : All whole numbers and negative of natural numbers form the collection of all
integers.
lorz={..,-3,-2,-1,0,1,2,3, ... }.

(iv) Rational numbers : The numbers which can be expressed in the form of B, where p and q are
q

integers and q= 0.

2 37
For example : —, —.
3 15
< All natural numbers, whole numbers and integers are rational.

(v) Real numbers : Numbers which can represent actual physical quantities in a meaningful way
are known as real numbers. They can be represented on the number line.
- Real numbers include all rational and irrational numbers.

(vi) Prime numbers : Prime numbers are natural numbers greater than 1 and each of which is
divisible by 1 and itself only. For example : 2, 3, 5,7, 11, 13, 17, 19, 23, ... etc.

(vii) Composite numbers : All natural numbers greater than 1 which are not prime numbers.
< 1 is neither prime nor composite number.

(viii) Co-prime Numbers : If the H.C.F. of the given numbers (not necessarily prime) is 1 then they
are known as co-prime numbers. For example : 4, 9 are co-prime as H.C.F. of (4, 9) = 1.
<> Any two consecutive numbers will always be co-prime.
(ix) Even Numbers : Integers divisible by 2
E={..,-2,0,2,...}
(x) Odd Numbers : Integers not divisible by 2
o={..,-3,-1,1,3, ...}

(b) Rational number in decimal form
(i) Terminating Decimal :
Let x be a rational number whose decimal expansion terminates. Then, x can be expressed in the

form B, where p and q are co-prime, and prime factorization of q is of the form 2™ x 5", where m, n
q

are non-negative integers. In such rational numbers finite decimal number of digit occurs after

decimal.
1 11 3
For example : —= 0.5, — =0.6875, — = 0.15 etc.
2 16 20
(ii) Non-Terminating and Repeating (Recurring Decimal) :

Let x = Bbe a rational number, such that the prime factorization of q is not of the form 2™ x 5,
q

where m, n are non - negative integers. Then, x has a decimal expansion which is non - terminating

repeating. In this a set of digits or a digit is repeated continuously.
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(c) Representation of rational number on a real humber line
- Representing terminating Decimals on Number line :

The process of visualization of number on the number line through a magnifying glass is known as
successive magnification.

Sometimes, we are unable to check the numbers like 3.765 and 4.26 on the number line. We seek
the help of magnifying glass by dividing the part into subparts and subparts into again equal
subparts to ensure the accuracy of the given number.

<> Method to Find Such Numbers on the Number Line

1. Choose the two consecutive integral numbers in which the given number lies.

2. Choose the two consecutive decimal points in which the given decimal part lies by dividing the
two given decimal parts into required equal parts.

3. Visualize the required number through magnifying glass.

(d) Conversion of recuring decimal into fraction
(i) Long Method :
Step 1 : Take the mixed recurring decimal and let it be equal to x.
Step 2 : Count the number of nonrecurring digits after the decimal point. Let it be n.

Step 3 : Multiply both sides of equation by 10" so that only the repeating decimal is on the right
hand side of the decimal point.

Step 4 : Multiply both sides of equation obtained in step 3 by 10™ where m is the number of
repeating digits in the decimal part.

Step 5 : Subtract the equation in step 3 from equation obtained in step 4.

Step 6 : Divide both sides of the resulting equation by the coefficient of x.

Step 7 : Write the rational number thus obtained in the simplest P form.
q

(ii) Direct Method :

Step1 : To obtain numerator subtract the number formed by non-repeating digits from the complete
number without decimal. (Consider repeated digits only once.)

Step2 : To obtain denominator take number of nines = Number of repeating digits & after that put
number of zeros = number of non-repeating digits.
(e) Finding Rational Numbers Between Two Integral Number :

Method - |
Let a & b are two given rational numbers such that a < b.
If n rational numbers are inserted between a & b.

Then, multiply numerator and denominator of a and b by n_+1
n+
a=ax n+1 and b =b x n+1.
n+1 n+1
Then, as we increase the value of numerator we get rational numbers between a & b.
Method - I
Let a & b are two given rational numbers such that a<bthen,a<b
= ata<b+a [adding a both sides]
a+b
= 2a<a+b = a<




Again,a<b
= atb<b+hb. [adding b both sides]
—  a+b<2b atb _y,
a+b a+b
a<

<b. i.e. = lies between a and b.

Hence 1st rational number between a and b is a%b .

a+b 2a+a+b

. 3a+b
For next rational number 2 2 =
2 2 4
3a+b a+b
a< < <b.
4 2
a+b b
2 0 atib+2b a+3b
next = =
2 2x2 4
3a+b b 3b . . .
a<28*0 _2a+d 3+, and continues like this.
4 2 4
Example.1

Is (39, 93) a coprime ?
Sol. HCF of (39, 93) is 3.

o (39, 93) is not coprime.
Example.2

Represent % on a real number line.

Sol. (i) Draw a line XY which extends endlessly in both the directions.
(i) Take a point O on it and let it represent O (zero).
(iii) Taking the fixed length, called unit length, mark off OA = 1 unit, as shown in figure below

(iv) Divide OA into 7 equal parts. OP represents % of a unit.

[¢]
|
X g
Example.3

7 .
Represent — on a real number line.

Sol.

[ IRN
Il
—_—

aN

(i) Draw a line XY which extends endlessly in both the directions.
(i) Take a point O on it and let it represent O (zero).
(iii) Taking the fixed length, called unit length, mark off OA = 1 unit and OB = 2 unit.

(iv) Divide OA and AB into 5 equal parts. OP represents the rational number g

o100
>
v <o~
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Example.4

Represent —? on a real number line.

Sol. 3. —31
4 4
(i) Draw a line XY which extends endlessly in both the directions.
(i) Take a point O on it and let it represent 0 (zero).

(iii) Taking the fixed length, called unit length, mark off OA = 1 unit and OB = 2 unit and OC = 3
unit on the left side of O.

(iv) Divide OA , AB, BC and CD into 4 equal parts. OP represents the rational number —? of

a unit.
~34
D | B A o
-
X _4 P-3 -2 -1 0 Y
Example.5
Represent 2.5 on a real number line.
Sol.
25
\
‘HHHH‘H H\HH‘HHHHH
0 1 2
Example.6
Represent 2.65 on a real number line by process of magnification.
Sol.
‘HHH‘HHH TTTTTT HHH‘
0 1/2 3\ 4
Example.7
Visualize the representation of 5.37 on the number line upto four decimal places.
Sol.

p=]

R

L

b W=TTT]
)

€0
2
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Example.8

Express 0.6 to P form.
q

Sol. Letx= 0.6
i.e.x =0.6666.....
Multiply both sides of eq.(i) by 10.
10x = 6.666.....
Subtract eq.(i) from eq.(ii)
10x = 6.666....
—x=-0.666....
X =6
6
9
2

X==.
3

Example.9

X =

Express 047to P form.

q

Sol. Letx = 0.47
i.e. x=0.474747.....

Multiply both sides of eq.(i) by 100.

100x = 47.474747 .....
Subtract eq.(i) from eq.(ii)
100x = 47.474747....
—x=—0.474747....
99x = 47
_ 47

99

X

Example.10
Express 0.123 to2 form.
q

Sol. Letx=0.123
i.e.x =0.12333.....

Multiply both sides of eq.(i) by 100.

100x = 12.333.....

Multiply both sides of eq.(ii) by 10
1000x = 123.333.....

Subtract eq.(ii) from eq.(iii)

1000 x = 123.333....

-100x = -12.333....

900 x = 111.000
111 3x37 37
X=—— =X = =—
900 900 300
Example.11

p

0
...(ii)

0
...(ii)

0
...(ii)
...(iii)

Express the following to = form using direct method :
q

(i) 0.45 (ii) 0.737

(i)  0.46573
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Sol. () 045-2°-0_45_5 @) 0737137 _730_73
99 29 11 990 990 99
(iii) 046573 — 46573 - 46 _ 46527 .
99900 99900
Example.12
Find 4 rational numbers between 2 and 3.
Sol. Steps:
(i) Multiplying 2 and 3 in N" and Dr with (4+1).
(i) 9= 2><(4+1)=m&3><(4+1)=1_5.
(4+1) 5 (4+1) 5
. 1112 13 14
(iii) So, the four required numbers are 5555
Example.13
1.1
Find 3 rational numbers between 5&5
1 1 243
i+i [
Sol. 32_6 _5
2 2 12
151
3'12'2
1,5 4+5
3 12_ .12 _9
2 2 24
1951
3'24712°2
5 1 5 6
7+7 — —
12 2 _12 12 _ 1
2 2 24
19 5111
3247127 24" 2°
. . 9 5 11
So, the required 3 rational number are —,—,—
2412 24

1. Represent the number % on the number line.
. . 3 2

2. Find a fraction between g and g
3. Insert 5 rational numbers between 3 and 4.
4. Which of the following fractions yield a recurring decimal ?

5795126

3°16°14°77 511
5. Represent 1. 129129129...... as a fraction.
Answers

3 3 1920 21 22 23 4 395 6

80 ) 6 6 6 6 6 371477711
5. x= 1128

999




(a)

(b)

(©

(d)

IRRATIONAL NUMBERS

All real number which are not rational are called irrational numbers. These are non-recurring as well
as non-terminating type of decimal numbers.

ie. N2, Y4, 2443, \2+43, Y13 , x etc..

Proof of irrationality of numbers

To prove the irrationality of a given number, a process is done by contradiction method. In logic,
proof by contradiction is a form of proof, and more specifically a form of indirect proof, that
establishes the truth or validity of a proposition. It starts by assuming that the opposite proposition is
true, and then shows that such an assumption lead to a contradiction.

Insertion of irrational numbers between two real numbers

Let a and b are two given real numbers, then irrational number between a and b is vaxb Provide
a x b is not a perfect square.
Irrational Number on a Number Line

Irrational Number in Decimal Form :
V2 =1.414213.............. i.e. itis non-recurring as well as non-terminating.
V3 =1.732050807.......... i.e. it is non-recurring as well as non-terminating.

Properties of Irrational Number :

(i) Negative of an irrational number is an irrational number. e.g. —J/3, -5 are irrational.
(i) Sum and difference of a rational and an irrational number is always an irrational number.

(iii) Sum, product and difference of two irrational numbers is either rational or irrational number.

(iv) Product of a rational number with an irrational number is either rational or irrational.

Geometrical representation of real numbers

To represent any real number /x on number line we follow the following steps :
STEP I : Obtain the positive real number x (say).

STEP Il : Draw a line and mark a point A on it.

STEP Il : Mark a point B on the line such that AB = x units.

STEP IV : From point B mark a distance of 1 unit and mark the new point as C. Such that ABC is a
straight line.

STEP V : Find the mid-point of AC by drawing the perpendicular bisector of line segment AC and
mark the point as O.

STEP VI : Draw a semi circle with centre O and radius OC.

STEP VIl : Draw a line perpendicular to AC passing through B and intersecting the semi circle at D.

Length BD is equal to v/x .
STEP VIl : Taking B as centre and BD as radius, draw an arc cutting OC produced at E. Distance

BE represents& .




EXPLANATION :

We have,

AB = x units and BC = 1 unit.

: AC = (x + 1) units

-~  OA=0C= XTH units

-~  OD= XTH units [-- OA = OC = OD]

Now, OB = AB—OA = x— X1 = X1

2 2
Using Pythagoras Theorem in AOBD, we have
OD? = OB? + BD? = BD? = OD? - OB?
2 _1\2 X2 +2x+1) = (x2-2x+1
= BD? = X_+1 — X_1 = BD =\/( ) ( )
2 2 4
_ |AX -
= BD = - = BD = Vx

This shows that \/§ exists for all real numbers x > 0.

Example. 14 -
Prove that \/5 is an irrational number.
Sol.  Let assume on the contrary that V2 is a rational number.

Then, there exists positive integer a and b such that V2 = % where, a and b are coprime i.e. their

HCF is1.
aY a?

= V2@ =2 = 2=—

W2) (bj b2
= a2 =2b? = a? is a multiple of 2
= a is a multiple of 2 (i)

a = 2c for some integer c.
= a?=4c¢? = 2b? = 4c?
= b2 =2c¢? = b? is a multiple of 2
= b is a multiple of 2 (D)

From (i) and (ii), a and b have at least 2 as a common factor. But this contradicts the fact that a and
b are co-prime. This means that \/5 is an irrational number.

2 o
CLASSROOM
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Example.15
Prove that 3 — \/5 is an irrational number.

Sol. Let assume that on the contrary that 3 — J5 is rational.
Then, there exist co-prime positive integers a and b such that,

3—£=§ - 3—§=£

3bb—a =5 = J5 isrational [a,b areinteger .. 3b-a

This contradicts the fact that \/5 is an irrational number.

is a rational number]

Hence, 3 — \/5 is an irrational number.

Example.16

Insert an irrational number between 2 and 3.
Sol. 2x3=46.
Example.17

Find two irrational number between 2 and 2.5.

Sol. 1stMethod : \/2x2.5 =+/5

Since, there is no rational number whose square is 5. So, J5 is an irrational number.

Also, \/2><\/§ is an irrational number.

2 Method : 2.101001000100001............. is between 2 and 5 and it is non-recurring as well as
non-terminating.
Also, 2.201001000100001 ............. and so on.

Example.18
Plot 2, +/3, /5 ona number line.

Sol. Let X’'OX be a horizontal line, taken as the x - axis and let O be the origin. Let O represents 0 (zero).
Take OA =1 unit and draw AB L OA such that AB = 1 unit.
Join OB. Then,

OB = OA? + AB? = V1 + 2 = y/2 units.

With O as centre and OB as radius, draw an arc, meeting OY at P.
Then, OP = OB = /2 units.

Thus the point P represents J2 on the real line.

Now draw BC 1 OB such that BC = 1 unit.
Join OC. Then,

2
OC = JOB2 +BC? = («/5) +P = /3 units.
With O as centre and OC as radius, draw an arc, meeting OY at Q.
Then, OQ = OC = /3 units.

Thus the point Q represents /3 on the real line.

Now draw CD L OC such that CD = 1 unit.
Join OD. Then,

OD = {OC? +CD? = (J§)2 +1# =4 =2 units.

Now draw DE L OD such that DE = 1 unit.
Join OE. Then,
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OE = {OD? +DE? = \/(2)* +% = {5 units.

With O as centre and OE as radius, draw an arc, meeting OY at R.

Then, OR = OE = /5 units.

///( D‘_ “\\\\\\
W N \\\ \\
/Z /§ B\ \\ \\
\/_ ﬁ 1\ \\ \\
° S
X 0 1 PQ R !
/2 /3 /5

<> Another Method for :
(i) Plot v2, /3

Draw a number line and mark a point O, representing zero, on it. Suppose a point A represents 1.

Then
OA = 1. Now draw a right triangle OAB such that AB = OA = 1.
By pythagoras theorem,

OB = JOAZ +AB? = 2+ = 2 units.

Now, draw an arc with centre O and radius OB. It cuts the number line at C.

Then, OC = OB = /2 units.

Thus the point C represents J2 on the real line.
Now, draw a right triangle OEC such that CE = AB = 1 unit.
Again by pythagoras theorem,

OE = JOC? +CE? = (ﬁ)2+12 = /3 units.

Now, draw an arc with centre O and radius OE. It cuts the number line at D.

Then, OD = OE = +/3 units.

1. Which of the following numbers are not rational?
1.256; 0.45454545...; 0.05005000500005 ...; 5.51551555151.. ;

2, Find two irrational numbers between /5 and /6.

3. Prove that /3 is irrational number.

4. Represent \/g on the number line.

5. Represent J7.3 on the number line.

Answers

1. 0.05005000500005 ...; 5.51551555151...; 2,

2.012340123401234.. ;
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(C) SURDS AND THEIR APPLICATION
(a) Surds

An irrational number of the form Ya is given a special name Surd, where ‘@’ is called radicand and

it should always be a rational number. Also the symbol Y is called the radical sign and the index
1
n is called order of the surd. Ya is read as ‘n* root of a’ and can also be written as a".

(b) Law of Surds

M (Ya)=Ya"=a (i)  Yax¥Yb=Yab
(i) %Jﬁ:d% v) Wa="va=1a

(v) Va="%ap or Yam ="Yam
(c) Operation on Surds

(i) Addition and Subtraction of Surds :

Addition and subtraction of surds are possible only when order and radicand are same i.e. only for
like surds.
The addition of surds follow the following rules. Summation of same degree surds is distributive.

alfp +bip = (a+b)yp
The subtraction of surds follow the following rules. Subtraction of same degree surds is distributive.
alfp -by/p = (a-b)p

(ii) Multiplication and Division of Surds :
For multiplication and division we have to check the order if it is not same then first we make the
order of surd same by using LCM of indices. Then we follow the following rule

alp x byg=(a x b)Ypxq
S
by/a  (bJ\lq

(iii) Comparison of Surds :
ltis clear that if x > y > 0 and n > 1 is a positive integer then ¥x > 1fy.

(d) Rationalization of Surds

Rationalizing factor : Product of two surds is a rational number then each of them is called the
rationalizing factor (R.F.) of the other. The process of converting a surd to a rational number by
using an appropriate multiplier is known as rationalization.

When the denominator of an expression contains a term with a square root ( or a number with
radical sign), the process of converting it to an equivalent expression whose denominator is a
rational number is called rationalizing the denominator.

1 1
— 1-—
- Rationalizing factor of a" is a "where a is a real number.
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Example.19

J75 —/45 +/50 - /32
Sol. 75 -/45 +/50 -/32
= 53 -35 +542 - 442
= 5J3-3/5+42.
Example.20
Simplify : 5 3250 +7 316 —14 354
Sol. 5%250+7316-143%54 = 53125x2 +73/8x2 - 14327 x2
= 5x5%2+7x232-14x3x32 = (25+14-42)32 =-332.

Example.21
Simplify : 32 x4/3 .
Sol. ¥2x43

= 124 1333 [order should be made same]
= 324 3% = W16x27 = 'Y432.
Example.22
Simplify : \/8a%b  x  34a%?
Sol. +8a® x 34a?? = §/8%ab? xY42a%p’
= §23a"% = 2%a® b Y2ab = 4a> b Y2ab.

Example.23

Divide : \/24 + 3/200 .

Sol \/ﬂ+%=\/ﬂ _ m =§/E
| Y200 gl200 625

Example.24
Which is greater :
(i) 36 and ¥8 (ii) \g and ig

Sol. (i) 36 and 38
L.C.M.of 3and 5is 15.

Y6 = >56° = "57776
58 = %3 = 15512
- 187776 > 13512 = 6 > %8

(i) \/g and i/g

L.C.M.of 2and 3 is 6.
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?/Iandi/I As 8<9 1>1
8 9 8 9
So, s/z > i/z = \/I > i/z .
8 9 2 3
Example.25

Arrange /2, 33 and 4/5 in ascending order.

Sol. \/5, 9/5 and 4‘/5
L.C.M.of 2, 3,4 is 12.

J2 = 2%2% ~ 1364
Y3 =>{3* ="¥61
45 = *45¥ =425

As, 64 < 81 < 125.
1264 <1281 <2125 = V2 <33 <45.

Example.26
1
Rationalize the denominator —.
J162
1 1
Sol. =
V162 81x2
1 N2 2
92 2 18
- Rationalising factor of a + b \/c isa—b +/c where a,b,c are rational numbers.
Example.27
Rationalize the denominator L .
7+ 5\/§
Sol. 1 _ 1 7-53
7+5J3  7+5J3 7-53
_7-5y3 _7-5/3 _5/3-7
49-75 -26 26
Example.28
2
Rationalize the denominator of __a .
Vva?+b% +b
2 2 2 32 \/32 + b2 -b
Sol a y a‘+b“ -b _
Ja2+b2 +b +a2+b? —b ( 2 p? )2 by
a’ (x/a2 +b? —b) N
2 2
= = (Ja? +b —b) .
a +b? -b? (
Example.29
If 33+ 2\/\/2_5 =a+ b\/E, where a and b are rationals in reduced form then, find the values of a and b.
Sol.  LHS 34242 _ (3+242) (3+42)

3-v2  (3-42) (3+2)
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_9+3V2+6V2+4 _13+92 _ 13 9 5
9-2 7 77

B.22 = asb2
7 7
Equating the rational and irrational parts

We get azg, bzg.

7
Example.30
If x=— " find the value of x* — x2 — 11x + 3.
2+\/§
Sol. As, x= L =2-3 = x—2=— 3
2+\/§
2
= (x —2)2 =(—\/§) [By squaring both sides]
= xX2+4—-4x=3 = x2—4x+1=0

Now, x*—x2—11x+3 =x(x2—-4x+ 1)+ 3 (x2—4x+1)
=x(0) +3(0)=0+0=0.

Example.31
Ifx=3- \/g,findthevalueofx3+ i

X3
Sol. x=3-.8

1 1 1
B = —=3+48
X 3-8 X
Now, x+1=3—\/§+3+\/§=6
X
1 13 1 1 1
= x3+—3=(x+—J —3x—(x+—j = x3 + t— = = (6)° - 3(6)
X X X X X
= x3+i=216—18 = x3+i=198.
X3 X3
Example.32
3 4
If V5 =2.236 and +2 = 1.414, then evaluate : +
2 B2

Sol.

3,4 _3(B-\2)ra(B+2)
Bz B () ()

_ 3V5 - 32 + 445 + 442 _ 745 +42
B 5-2 © 5.2
745 ++/2
3
7x2.236+1.414
3
15.652+1.414
3

_ 17.;366 = 5.689 (approximately)
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1. What is the simplest form of /200 —\/% ?

2. Rationalise the denominator of

5
Vio+5
3. If x = \/5 — 1 what is the value of x — 1/x ?

4. Simplify (+/5 + 112 + (+/5 = 1)

\/5_2 , find the value of x+l.

\/§+2 X

5. If x =

Answers

1. 52 2. J10 -5 3. -2 4. 12 6. 18

D. EXPONENTS

(a) Exponents of Real Numbers

(i) Positive Integral Power :

For any real number a and a natural number ‘n’ we define a" as :
A"=AaXAXAX e x a (ntimes)

a" is called the n** power of a. The real number ‘@’ is called the base and ‘n’ is called the exponent
of the n*" power of a.
e.g.22 =2x2x2=8

NOTE :
For any non —zero real number ‘a’ we define a° = 1.

0
e.g.. Thus, 3°=1, 5°, (%} =1 and so on.

(ii) Negative Integral Power :

For any non—zero real number ‘@’ and positive integer ‘n’ we define a™= 1.

n
a

Thus we have defined a" for all integral values of n, positive, zero or negative. a" is called the n*
power of a.

(iii) Rational Exponents of a Real number
Principal of n*" Root of a Positive Real Numbers :

If ‘@’ is a positive real number and ‘n’ is a positive integer, then the principal nt root of a is the
unique positive real number x such that x" = a.
The principal n* root of a positive real number a is denoted by a'" orn/:.

- REMARK :
If ‘a’ is negative real number and ‘n’ is an even positive integer, then the principal nt* root of a is
not defined, because an even power of a real number is always positive. Therefore (-9)"?is a
meaningless quantity, if we confine ourselves to the set of real number, only.

(v
= Al @
CLASSRIOM
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(b) Law of Rational Exponents
The following laws hold the rational exponents
(i) am x gn= gmn (i) am a"=am"
(i) (@) =am (v) a=—-
a
(V) am/n = (am)1/n = (a1/n)m |e am/n = Q/aim = (Q/g)m (Vl) (ab)m = ambm
(vii) (%j = ta)_m (viii)  a® = go+b+b.ntmes

where a, b are positive real numbers and m, n are rational numbers.

Example.33
Evaluate each of the following :
(i) 58 + 53 (i)
Sol. Using the laws of indices, we have :
8
. 8 .23 _9 _ 83 _pg5_
(i) 5°+5 —5—3—5 =5>=3125.
-3
S ) I S B I .
4 3\ 3 27 27
i
Example.34

Evaluate each of the following :

5 4 -1 3 -3 2
. 1 -2 3 . 2 2 3
i — — = ii = - =
o GIEHE e BE )
Sol. (i) We have,
10 (=2 3y 1 2 (1| (-2 s
— | X|—| x| — =|—| X|—| X|—=|= —X X —
2 3 5 2 3 3| 25 3¢
5
_ Ix16x5 _ 5 _ 5
32x81x3  2x81x3 486
(i) We have,
2V (2Y® 3V 22 1 32 23x53x32 5
— | x| —= X|—|] = —X—X—= ——— = —
3) \5 5 3 (2/5)° 57 3x2°x57 3
Example.35
Simplify :
0 (25)°'% x (243)°"° an 16x 2™ — 4% 2"
(16)5/4 ><(8)4/3 16 ><2n+2 _2X2n+2
Sol. We have,
312 3/5
(25)3/2X(243)3/5 ~ (52) ><(35) | 52312,358/5 53,33 125427 3375
(16)5/4 ><(8)4/3 (24)5/4 ><(23)4/3 24)(5/4 ><23 x4/3 25 ><24 32><16 512
s o
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(i) 16x2""-4x2" _ 32x2"-4x2" _ 2"(32-4) _
16x2™2 —2x2M2  64x2"-8x2"  2"(64-8)
Example.36
-3/4 -3/2 -3
81 25 5
Simplif =2 )
- (52 )3

Sol. We have,

] () (3

1T T -6

S35 () (3) L (2) ] = 2,
2 3 2 3 5) \5 33
Example.37
1 -1 2
Prove that : 3 T+ 1X T = 22y 5
X +y X -y y© =X
1 1 1 1
X! X! X X X X
Sy ey T T LT T T e Ty
Xy Xy Xy Xy
- Xy Xy _ Xy(y—X)+Xxy(y+Xx)
X(y+x)  x(y—x) x(y* = x%)
CYY=X) Yy x) _ Yioxyayiexy o 2y?
yz_xz yz_xz yz_xz
Example.38
X 2X
Find the value of x : E é =E.
5 3 27
X 2X
so. [3][8) 2128
5 3 27
5)7(5)"_125
3 3) 27
57" _125
3 27

S5

Because the base is same, so comparing the powers x = 3.

Example.39
If 25%-1 = 5>%-1 100, find the value of x.

Sol. We have,
-1
N 25x-1 = 52x-1 _ 100 = (52 )X _ 52x—1
= 52X—2 _ 52X—1 — _1 00 = 52X—2 _ 52X—2.51 —

1

1

5

33
53

)|

23

.53

-100
-100

)

53

23

2% 3
3 {53

}1.

sy B :“3.__’\:.’\.3\1':
CLASSRVIM
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= 5>%-2(1-5)=-100 = 5>-2 (=4)=-100

= 522 =52 = 2x—2=2

= 2x =4 = X =2.
Example.40

Assuming that x is a positive real number and a, b, ¢ are rational numbers, show that :

X0 V[ xe ° x@ ) 1

) x ) \x)

Xb ) Xc ’ Xa ’ b-c )2 c-a b a-b\® ab-ac bc-ba ,,ac-bc
Sol. x_° . x_a . x_b = (x ) .(x ) .(x ) =X X X

- Xab—ac+bc—ba+ac—bc — X0 =1.

1. Find the value of the following:
(i) 8114 (ii) 641 (iii)y 323 (iv) 272
2. Simplify the following:
4 1/2 3
(i) 31 32 (ii) (5) (iii)y  223.3% ) (2)
3. Simplified value of 2" x4" x 8™
4. Find x, if 8% =16
5. Find x,y,z if 15°x12%2x16* = 2*x3Y x5?
Answers
1. (i) 3 (ii) 4 (iiiy 8 (iv) 9
2. () 3111 (ii) 2/3 (iiiy 6% (iv) 2
3. 8 4. 4/3 5. x=20,y=52=3
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TYPE (I) : VERY SHORT ANSWER TYPE QUESTIONS : [01 MARK EACH]
1. Find the product of any two irrational numbers.
2, Find a rational number between /2 & /3.
3. Find the value of 1.999... in the form P , Wwhere p and q are integers and q = 0.
q
4. Find the number obtained on rationalising the denominator of ! .
J7-2
5. After rationalising the denominator of __r , what will be the denominator
3J3-22
6. Find the value of M
J8 +\12
7. Simplify 4322 .
8. Simplify 4/(81)72 .
TYPE (ll) : SHORT ANSWER TYPE QUESTIONS : [02 MARKS EACH]
9. If V2 =1.4142, then find the value of V2-1 .
V2 +1

10. Find the product 32.4/2.13/32 .
11. Find the value of (256)°1¢ x (256)°°,
12. State whether the following statements are true or false? Justify your answer.

(i) g is a rational number.

(i) There are infinitely many integers between any two integers.

(iii) Number of rational numbers between 15 and 18 is finite.

(iv) There are numbers which cannot be written in the form P , 9= 0, p, q both are integers.

q

(v) The square of an irrational number is always rational.

(vi) % is not a rational number as 12 and +/3 are not integers.

(vii) % is written in the form E, q = 0 and so it is a rational number.

q

13. Locate \/ﬁ on the number line.

14. Express 0.123 in the form E, where p and q are integers and q = 0.
q

= 3J2-a/3

15. Find the value of a in the following :

6
3v2-243

A0 B @
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1
1 12 |4
16. Simplify : 5(83+273J .

17. Represent the following numbers on the number line :
7,7.2, __3__12
2 5
TYPE (lll) : LONG ANSWER TYPE QUESTIONS : [03 MARK EACH]
18. Find three rational numbers between
5 6 1 1
i —1and-2 ii 0.1 and 0.11 iii —and — iv —and —
(i) (i) (iii) - - (iv) 2 5
19. Insert a rational number and an irrational number between the following :
(i) 2and 3 (ii) % and % (iii) %and % (iv) ~2and 3
(v) 0.0001 and 0.001
20. Locate +/5 ,410 and 17 on the number line.
21. Represent geometrically the following numbers on the number line :
(i) V4.5 (i) \V2.3
22, Simplify the following :
(i) 45 —3420 + 445 (ii) g+@ i)  Y12xY6
2
(iv) 428 =37 =37 (v) 3\/§+2J§+% (vi) (ﬁ—ﬁ)
(vii)  4/81-8%216 +15%32 ++/225  (viii) 3.1 (ix) 23 V8
J8 2 3 6
23. Rationalise the denominator of the following :
(i) 2 (i) _\/E (iii) 3472 (iv) 16
3J3 J3 42 J41-5
(v) 2+3 (vi) /6 (vii) VB+y2 (viii) 3543
2-3 V2+43 V3-42 V5 -3
(%) 43 +52
748 18
24, Find the values of a and b in each of the following :
: 5+2y3 - 3-5 19
i =a-643 i =a/5-—
0 7+43 (i) 3+25 11
iy 2B, A I e R Y A
3V2-243 7-J5 7+5 11




E
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25. If a=2+ /3, then find the value of a — 1
a

@ :1-»5%55

26. If a=5+2J6 andb = 1 . then what will be the value of a2 + b2?

a
27.  If J2=1.414, 3 =1.732, then find the value of 4 + 3 :
3W3-242 3J3+242
TYPE (IV): VERY LONG ANSWER TYPE QUESTIONS [04 MARK EACH]
28. Rationalise the denominator in each of the following and hence evaluate by taking ~/2 = 1.414,
J3 =1.732 and +/5=2.236, upto three places of decimal.
WM L i 2 Giy 0=V
B 7 2
w 2 O
2+42 V3442
29. Simplify :
-2
1 4 -12 6 <
> 3 8 32 13
i £4+2843%)2 i =112 = iii —
M (P+2°+3) = I = I = B L I
1P . ]
)4 P07 2 A2
(iv) [(625) ZJ (v) % (viy 643 [643 —643]
36 x3 3
1 1
. 83 x163
(vii) R
323
30. Ifa= 3 +2\/§ , then find the value of a2 + iz
a

31. If x = V342 andy = V3-+2 , then find the value of x2 + y2.
N Bz

32. Express 0.6 + 0.7 + 0.47 in the form E, where p and q are integersand q = 0.
q

743 NG 32

33.  Simplify : - - .
P 0 Jo+45 15 +32
34. Find the value of 4 >+ L 3+ 2 T
(216) 3 (256) 4 (243) 5
(S|
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SUBJECTIVE QUESTIONS

Subjective Easy, only learning value problems

Section (A) : Introduction to number system & rational numbers
2 . :
A1 Express T in decimal form.

A.2 Give three rational numbers between — 2 and — 1.

A3 Find five rational numbers between % and %

A4 Express the following in the form of p/q.

(i) 0.37 (ii) 43.54 (iii)  5.3245 (iv)  4.621
Section (B) : Irrational numbers
B.1 Write three irrational number between /3 and /5 .

B.2 Find three different irrational numbers between é and ﬂ

11
B.3 Give one example where the product of two different irrational number is rational.
B.4 Prove that 7 ++/3 is an irrational number.

B.5 Represent J4, /5, 10 on the real number line.

B.6 Represent /8.3 on the number line.

Section (C) : Surds and their application

C.1  Multiply 3328 by 27
C.2  Find the value of 2./5 + 345 .

C3 What is the square root of the number 0.04 in fraction form?

3
Cc4 Simplify the expression ————.
Py P J48 —\[75
6
C.5  Find the value of ———— , if being given that \/3 = 1.732 and /5 = 2.236.

C.6  Multiply v27a%2c* x 3128a7b%2 x §729ab'%c? .

A0 B @
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) W2 4V 238 o T3-5V2
Jo-Va 62 B+2 J48 +18
C.8 Find the value of aand b :
. \/ﬁ—ﬁ_ B . 3+.6 _
(i) W_a by77 (ii) N a+by3
\/§+1

C.9 If x= 5 find the value of 4x3 + 2x2—8x + 7.

1 1 1 1

1
3-V8 BT T-v6 6-6 B2

C.11  Arrange the following surds in ascending order of magnitude : 32, %3, ¥4 .

C.10 Prove that:

C.12 Ifx=2+ /3, find the value of x° +i3.
X

Section (D) : Exponents

D.1 Find the value of x ;: 5*-2x 32-3 = 135,

3 a2
D.2 Evaluate : 3 " x67x ﬁ .
52><3[%5><(15) x 313
1 1 1
D.3 Simplify : + +
14 xP2 1 x5 14 x3P 1 xP 44 x3C L xPC

9" x 32 » |:3—n/2:|_2 _(27)n

D.4 If = i , then prove that m—n=1.
3%m x 23 27
11 2
D.5 If ax=bY = c?and b? = ac, then prove that —+ —=—.
X z 'y
OBJECTIVE QUESTIONS

Single Choice Objective, straight concept/formula oriented

Section (A) : Introduction to number system & rational numbers
A1 The decimal representation of % is:

(A) Terminating (B) Non terminating recurring
(C) Non terminating non recurring (D) None of these

A2 2234 is:
(A) Non-terminating only (B) Non-repeating only
(C) Non-terminating and repeating (D) Non-terminating and non-repeating

A3 How many rational numbers exist between any two distinct rational numbers?
(A) 2 B)3 (C) 1 (D) Infinite
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A4 The rational form of 2.7435 is :
27161 27 27161 27161
(A) <ooa B) =5 (C) = (D) ——
9999 99 9900 9000
Section (B) : Irrational numbers
B.1 Which of the following number is irrational ?
(A) V16 -4 (B)(3-v3 )(3+3) (C)V5+3 (D)-+25
B.2 The decimal expansion of V2 s
(A\) Finite decimal (B) 1.4121
(C) Non-terminating recurring (D) Non - terminating non recurring
B.3 The product of a non -zero rational number with an irrational number is :
(A) Irrational number  (B) Rational number  (C) Whole number (D) Natural number
B4  The number -3 is :
3+ \/5
(A) rational (B) irrational (C) both (D) can’t say
B.5 Every point on a number line represents :
(A) A natural number  (B) A real number (C) A rational number (D) A irrational number
B.6 A rational number lying between 2 and +/3 is:

(A) @ (B) 6 (C)1.6 (D) 1.9

Section (C) : Surds and their application

CA

C.2

C3

c4

C.5

1
If 3 =1.732 and +2 = 1.414, the value of ——— is :
NN
(A) 0.318 (B) 3.146 (C) 311—46 (D) V1.732 - /1.414
Ifx =2+ /3 , then (x+1J equals to :
X

(A) —24/3 (B) 2 (C) 4 (D) 4-24/3
The exponential form of \/\/5\/5 is :
(A) 62 (B)6'™ (C) 6"* (D)6
The simplest rationalisation factor of J50 is:
(A)5 (B) N2 (C) 50 (D) /50

1 1
If x=3+8 and y=3-8 then —+— =

Xy
(A) — 34 (B) 34 (C) 124/8 (D) -124/8
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c.7

C.8

C.9

C.10

Cc.11

C.12

C.13

Cc.14

If 2iﬁ = a+by7 then (a, b) =
(A) (8,-3) (B) (-8,-3)
Which one is greatest in the following :
(A) 2 ®) ¥
The value of 15/(32)_3 is :
(A) 1/8 (B) 1/16
VB2 B2
If X_\/§+\/§ and y_\/§—\/§
(A) 99 (B) 100
Simplify : 2 + L - 3 .
V5+V3 V3442 B+y2
(A) 1 (B)0
Which of the following is smallest :
(A) ¥5 (B) ¥4
The product of J3 and 35 is:
(A) Y375 B) Y675
The value of \/2_>< \/5 is:
(A) 10 (B) 245
f 54 )
3 250 equals :
9 3
(A) % (B) 5

Section (D) : Exponents

DA

D-3.

The value of x, if 5¢-3. 3-8 =225, is :

(A)1 (B)2
5x 2
37 (817 6561 _ 57 o
32X
(A)x =2 (B)x=-3
31 x 9 x 271-n=
(A)9 (B) 27
(3—1 + 5—1 + 2—1 )—1 =
29 31
A) — B) —
(A) 30 ( )29

If 2x=4v=82 thenfindx:y:z
(A)1:2:3 B)3:2:1

(€)(=8,3)

) ¥4

(C) 1/32

the value of x? + xy +y? is:

(C) 1
(C) 10
(C) V4
(c) %575

(C) 20\5

27
c) =L
()125

)3

(C)x=—1

©)3

30
Cc) =
()31

C)2:3:1

(D) (8, 3)

(D) 2
(D) None of these
(D)o

(D) 100
(D) V3

(D) Y475

(D) 45

g/E

®) =

(D)5

(D)x=0

1
@) 3

(D) None

(D)6:3:2
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OBJECTIVE QUESTIONS
1. The digit at the 100" place in the decimal representation of g is:
(A) 1 (B) 2 (C)4 (D)5
2. Xy is a number that is divided by ab where xy < ab and gives a result 0.xyxyxy... then ab equals :
(A) 11 (B) 33 (C)99 (D) 66
3. When the repeating decimal 0.45454545....... is written in simplest fractional form, the sum of the
numerator and denominator is :
(A)5 (B) 11 (C) 55 (D) 16
4. If J9—(n- 2)2 is a real number, then the number of integral values of nis :
(A) 3 (B)5 C)7 (D) Infinitely many
5. If x is a positive integer less than 100, then the number of x which make v1+2+3+4+x an integer
is:
(A)6 B)7 (C)8 (D)9

; J954—FJJ484-+ 704 +625 _ /0.0004

. Then approximate value of x is

0.00155 (0.009)? x
(A) 123.456 (B) 0.01234 (C)12.34 (D) 12345.67
7. If nis a perfect square, then the next perfect square greater than nis :
(A)n2+1 (B) n2+n (C)n+2vn +1 (D) 2n + 1
8 If x+\/x+\/x+\/x+ ....... =2 then x equals
(A) 2—/2 (B) 2++2 (C) 2++/2 (D) 2-/3
9. The four digit number 2652 is such that any two consecutive digits from it make a multiple of 13.
Another number N has this same property, is 100 digits long, and begins in a 9. The last digit of N, is
(A) 2 (B)3 (C)6 (D)9
10. The expression
11 1 11 1 11 1 11 1
—+ =+t +—— || 1T+=+=+....... + —1T+=+=+....... +—— =+t =+....... +—
2 3 2008 2 3 2007 2 3 2008 )2 3 2007
simplifies to :
1 1 2
A)O B) —— C) —— D) ——
) ®) 2007 © 2008 ©) 2007
1 _ X . i
11. If ] . ] =36 then x is equal to :
1 1 1 1

(A) 70 (B) 72 (C) 36 (D) 68

" | LFH,E @
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2 2 2 2
12. The value of (1 —1J (1 —1j (1 —1J ....... (1 —1j is equal to :
3 4 5 n
2 2 2 2
A) m (B) [EJ ©) [EJ D) [ij
n n n n

13.  Ifx=(7+ 443 ), then the value of VX + —— s :

Jx
(A)8 (B)6 (C)5 (D) 4
14. Ifx_ngﬁ and yz%thevalueof x2+xy+y2
(A) 99 (B) 100 )1 (D)0

1 1 1
\/§+1+\/§+\/§+\/Z+\/§+ .....
(A) 9 (B) 3 (€)1 (D)0

upto 99 terms is equal to

15. The value of the expression \/

16. The simplest rationalising factor of /48 is:

(A) 4o (B) 427 () ¥9 (D) None of these
6F+S 2F S
17. Let r and s be integer. The W is an integer if :
X
(A)r+s<0 (B)s<0 C)r<o0 D)r>s

18. If 22> 4cand 3°* > 92 and a, b, c all positive, then :

(A)c<a<b (B)b<c<a (C)c<b<a (D)a<b<c
19. [f 22008 — 22007 _ 92008 4 22005 = k22005 then the value of k is equal to :
(A) 2 (B)3 (C)4 (D)5

20. If 2x=3v =67 then isequal to:

3 1
A)O0 B) 1 C) — D) - —
(A) (B) (€) 5 (D) 5
21. If 4<— 4<" = 24, then the value of (2x)x equals :
(A)5+/5 (B) v5 (C) 255 (D) 25
22, 273 _ 272 _ 27 js the same as :
(A) 269 (B) 270 (C) 271 (D) 272
23. If x = — 0.5 then which one of the following has the smallest value :
) 25 B) © (€) 2 (D)
X =X
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NTSE PROBLEMS (PREVIOUS YEARS)

1. If 2= 4v=82and i + 1 + 1 = E then the value of zis (Rajasthan NTSE Stage-1 2005)
2x 4y 6z 7
7 7 7 7
A) — B) — C) — D) —
()16 ()32 ()48 ()64
a x—1 b x-3
2. If (Bj = (—j then the value of x is - (Rajasthan NTSE Stage-1 2005)
a
(A) 1 (B)2 ()3 (D)4
3. If ax = b, by=c and c?= a, then value of xyz is (Rajasthan NTSE Stage-1 2007)
(A) 1 (B)O (C) -1 (D)a+b+c.
5
4, An equivalent expression of ——— after rationlizing the denominator is
q p NN 9

(Rajasthan NTSE Stage-1 2013)

A) @ (V3 +5) (B) (—gj (V3 +5 )(C) @ (3-V8) (D (—gj (V35 )

100

5. Value of 27 is: (Rajasthan NTSE Stage-1 2013)
(A) 1 (B) 5010 (C) 2% (D) 2%
6. If x*"= (xP)9, then p = (Haryana NTSE Stage-1 2013)
1 1
(A) g (B) 1 (C) a (D) g%
7. If ax=b, by = c and ¢ = a, then the value of x?y?z?is ..............

[Madhya Pradesh NTSE Stage-1 2013]
1

(A) a?b?c? (B) 1 (C)4 (D) 2o
8. H.C.F.(28,35,91)=......... [Gujarat NTSE Stage-1 2013]
(A)1 (B) 5 )7 (D) 14
9. Which of the following time expressions is right for the fraction %?
[Gujarat NTSE Stage-1 2014]
(A) 15 minute (B) 30 minute (C) 45 minute (D) 10 minute
10. Which real number lies between 2 and 2.5 (Chandigarh NTSE Stage-1 2014)
(A) V11 (B) V8 ©) 7 (D) Yo
11. Of the following four numbers the largest is : (Harayana NTSE Stage-1 2014)
(A) 3710 (B) 7% (C) (17)ee (D) (31)*
12. The rationalizing factor of r\1/§ is (Karnataka NTSE Stage-1 2014)
a a an—1 an+1
(A) ab \g ®) 1o ©) {o ©) fwr

= Al @
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14,

15.

16.

17.

18.

19.

20.

21,

22,

23.

24,

In a number is divided by 6, the remainder is 3 then what will be the remainder when the square of

the same number is divided by 6 again [Uttar Pradesh NTSE Stage-1 2014]
(A)O (B) 1 (C)2 (D)3
Ifx=(3 +4/8 ), then (xz +Xi2j will be- [Uttar Pradesh NTSE Stage-1 2014]
(A) 38 (B) 36 (C)34 (D) 30

x—1 x-3
If (%} = (EJ then the value of x will be- [Uttar Pradesh NTSE Stage-1 2014]
(A) -1 (B) 1 (C)2 (D)3
The simplest rationalizing factor of 372 is [Madhya Pradesh NTSE Stage-1 2014]
(A) 2% (B) 3% (©) 3% (D) 2%

1 1 1
x? Joe ((x® ea [ x2\ab L .
The value of =1 =1l | on simplifying is : (Rajasthan NTSE Stage-1 2015)

X x2 X

(A) x (B) 1/x (C) 1 (D) - 1

Ifx =2+ /3 and xy =1 then (Bihar NTSE Stage-1 2015)

X . y _
Bt \/5_\/; ............

(A) V2 (B) V3 (C)1 (D) None of these
Simple form of V5 -2 + V5+2 [ [Madhya Pradesh NTSE Stage-1 2015]
J5+2 5-2

(A)9+ 5 (B) 18 (C)18+ 5 (D)9
If the L.C.M. of two numbers is 2520 and H.C.F. is 12.Its one number is 504, then the other number
will be ........ [Madhya Pradesh NTSE Stage-1 2015]
(A) 50 (B) 65 (C) 40 (D) 60
Which number is the inverse of the opposite of —g? [Gujarat NTSE Stage-1 2015]

5 3 2 8
A) 1= B)1—= C)2— D)- —
(A) 3 (B) 5 (C) 5 (D) 5
If x=416 + 4625 thenwhatisx=? [Gujarat NTSE Stage-1 2015]
(A)7 (B) 29 (C)12 (D)5

The simplified value of [Delhi NTSE Stage-1 2015]

1 1 .
25 2B
(A) 1 (B) O (C) V2 (D)%

Raj wanted to type the first 200 natural numbers, how many times does he have to press the keys
[Delhi NTSE Stage-1 2015]
(A) 489 (B) 492 (C) 400 (D) 365
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25.  Which is the greatest among $100 , 312 and /3 [Delhi NTSE Stage-1 2015]
(A) V3 (B) 8100 () 312 (D) cannot be determined
26. Among the numbers 2250, 329, 4150 gnd 5'®, the greatest is (West Bengal NTSE Stage-1 2016)
(A) 2250 (B) 320 (C) 4150 (D) 5100
27.  What s the square root of 9 + 2414 ? (Bihar NTSE Stage-1 2016)
(A) 1+2V2 (B) v2+7 (C) \3+6 (D) V2+5
127 . .
28. 31 ~313 is equal to (Bihar NTSE Stage-1 2016)
5 1 4 2
A) = B)1-= C) = D)1-=
(A) 9 (B) - (C) - (D) -
29. What is the value of 2.6 1.9 ? (Bihar NTSE Stage-1 2016)
(A) 0.6 (B) 0.9 (C)0.7 (D) 0.7
30 A ivalent i f o ft tionalizing the d inator i
. n equivalent expression o PN after rationalizing the denominator is
[Gujarat NTSE Stage-1 2016]
2045 -35 2045 -35 35-204/5 35-204/5
A) —— B) —(a ©C) ——= D) ——7—
31 129 31 121
31. Four positive integers sum to 125. If the first of these numbers is increased by 4, the second is
decreased by 4. the third is multiplied by 4 and the fourth is divided by 4 then we get four equal
numbers then four original integers are [Delhi NTSE Stage-1 2016]
(A) 16, 24, 5, 80 (B) 8, 22, 38, 57 (C) 7,19, 46, 53 (D) 12, 28, 40, 45

32. If a=/6++5; , b=+6-+/5 the find the value of 2a2 —5ab +2b? [Maharashtra NTSE Stage-1 2016]
(A) 36 (B) 37 (C) 39 (D) 41

33.  Jm'n‘ x¥m’n? xm’n? = (mn)', then find the value of k. [Maharashtra NTSE Stage-1 2017]
(A)6 (B)3 (C)2 (D)1




Number System

TYPE (I)
1. Rational or Irrational 2, 1.5 3. 2 4, ﬁ; 2
1
5. 733 +2/2) 6. 2 7. 26 8. 1
19 9
TYPE (ll)
9. 0.4142 10. 2 11. 4
12. (i) False (i) False (iii) False (iv) True
(v) False (vi) False (vii) False
13. OA = 2 units and AB = 3 units. 14. 37 15 a=-2 16 5
300
TYPE (1)
18. (i) -11,-12,-13 (i) 0.101, 0.102, 0.103
51 52 53 . 17 18 19
(iii) — = = (iv) ———
70 70 ‘70 80 80 80
19. (i) g (i) % (iii) 0 (iv) 1.5 (v) 0.0001131331333....
. . 7J6 28718 a1 . 8
22. (i) J5 (i) 2 (iii) §/218.3 (iv) 5
(v) % (vi) 5-2.6 (vii) O (viii) #
(ix) %
23. (i) % (i) @ (iii) 3€+ 2 (iv) Ja1+5
(v) 7+43 (vi) 3J2-2¢3  (vii) 5+2V6 (viii) 9+2V15
(i%) 9+4./6
15
. - H = g i __5 i = =
24, (i) a=11 (i) a 1 (iii) 5 (iv) a=0,b=1
25. 243 26. 98 27. 2.063
TYPE (IV)
28. (i) 2.309 (i) 2.449 (iii) 0.463 (iv) 0.414
(v) 0.318
. . 2025 .
29. (i) 6 (i) o1 (iii) 9 (iv) 5
-1
(v) 33 (vij -3 (vii) 16
30 7 31. 98 32 % 33 1 34. 214

z @
CLASSROOM




Number System

SUBJECTIVE QUESTIONS

Section (A)
A1 0.1818 A2 —% —% —g A3 % % % % %

. 37 " 479 53192 . 4159
A4 (i) 99 (ii) ETH (iii) 9990 (iv) 900
Section (B)
B.1 1.801001....,1.901001......., 2.01001........
B.2 0.7507500750007......,0.7670767007670007..... , and 0.808008000800008.....
B3 (3++2)(3-42)
Section (C)
C1 84 c2 5.5 c.3 % c4 -3
C.5 11.904. C.6 36 a* b® c* §108 c.7 (i) 0 (ii) %
C.8 (i) a=%&b=%. (ii) a=0andb=1. c.9 10
c11 Y4 <¥3<32c12 52
Section (D)
DA 3 D2 282 D3 1

OBJECTIVE QUESTIONS

Section (A)
A1 (A) A2 (C) A3 (D) A4 (C)
Section (B)
B.1 (C) B.2 (D) B.3 (A) B.4 (B) B.5 (B)
B.6 (C)
Section (C)
cA1 (B) C.2 (C) C3 (C) c4 (B) C.5 (B)
C.6 (D) c7 (C) Cc.8 (A) c.9 (A) Cc10 (B)
c11 (B) C12 (B) C13 (A C14 (B)
Section (D)
D.1 (D) D-2. (B) D-3. (B) D-4. (C) D-5. (D)




Number System

Ques. | 1 2 | 3| 4 5| 6 |7 |8 |9 |10|11 |12 |13 |14 | 15
Ans A|lC|D|]C|B|B|]C|A|D|C|A|B|D|A]|B
Ques. | 16 | 17 [ 18 | 19 | 20 | 21 | 22 | 23
Ans B|B|A|B|A|C|C|B

Ques. | 1 2 3 4 5 6 7 8 9 |10 | 11 | 12 | 13 | 14 | 15
Ans C B | A B D D B C | A |D c|c|Dj|C)|C
Ques. | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30
Ans B cC | A B D B| A |D B C B| B B|A|A
Ques. | 31 | 32 | 33
Ans Al C|B
33






