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CHAPTER NAME - ARITHMETIC PROGRESSION GRADE - 10

Exercise 10(A)
Question 1.

Which of the following sequences are in arithmetic progression?
(i) 2, 6, 10, 14,

(ii) 15,12, 9, 6,

(iii) 5,9, 12, 18,

(iv)
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Solution:

(inz 6 10, 14, ...
dy=6-2=4
do = 10-6=4
dy=14-10=4

Since dy =dy = dg, the given sequence is in arithmetic progression,

(i) 15, 12, 9, 6 ...
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Since dy =ds = dg, the given sequence is in arithmetic progressicn.

(i) 5 9, 12, 18 ...
dj = 9= 5wk
dy=12-9=3

Since dy = dg, the given sequence isnotin arithmetic progression,
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Since dy = dg, the given sequence isnotin arithmetic progression,

Question 2.
The nth term of sequence is (2n — 3), find its fifteenth term.



Solution:

n™ term of A.P. = (2n-3)
=t =2n=3
215" term=tis=2%x15-3=30-3=27

Question 3.
If the pth term of an A.P. is (2p + 3), find the A.P.
Solution:

p* term of an AP. =2p+ 3

=t =p+3

Putting t= 123 ...., we get
L=2x1+3=2+3=5
Lo=2Zx2+3=4+35=7
t,=2x3+3=6+3=9and s0 on,
Thus, the AP is 5 7,9....

Question 4.

Find the 24th term of the sequence:
12,10, 8, 6,......

Solution:

The given sequence is 12, 10, 8, 6,

[,

10=-12 =2
2-10= -2
GeE=el Bic

Hence, the given sequence is an AP, with first term a=12
and commeon difference d= -2,

The general term of an A.F. is given by

L =a+(n-14d

=t, =12+ (24— 1)(-2)= 12+ 23x(-2) = 12 - 46 = -34
So, the 24™ termis - 34,



Question 5.

Find the 30t term of the sequence:
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Solution:
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The given sequence is %, s

M2

Moy,

i-—

3
2

MII—'- [

1
=
-1 efi,

Hence, the given sequence is an AP, with first term a= i

and common difference d = %
The general term of an AP, is given by
t =a+({n-1id
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So, the 30" term is 15.

Question 6.
Find the 100™ term of the sequence

V3,243, 35,

Solution:



The given AP, is 43, 243, 343, ...

Moy,

2f3-43=45

3@ — E«E = «.E, et

Hence, the given sequence is an &.P. with first term a= 3

and common difference d = 45,

The general term of an AP, is given by
th=a+(n-1)d

= tigg = V3 +(100- 1)x 5 = 3+ 993 = 100,53
So, the 1000 tarm is 100,53,

Question 7.

Find the 50" term of the sequence;

1l n+l n+1
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Solution:



. 1 n+1 2n+1
The given sequence is =, : e

N’ n N
Moy,
r‘|+1_1_r‘|+1—1_r‘|_1
N A N N
+1 n+l n+l1-n-1 n
- = =—=1 efc
N g N N

Hence, the given seguence is an AP, with first term a=

|

and common difference d=1,
The general term of an AP, is given by
t,=a+in-1)d

= tsg = =+ (S0- 1)(1)= ~+ 49

S0, the 50t term is i + 49,

1
Question 8.
Is 402 a term of the sequence :
8,13,18,23,............. ?

Solution:



The given sequence is 8 13, 18 23, ...,

[,

13-8=5
128-12=5
23-18= 5, efc

Hence, the given sequence is an AP, with first term a= 8
and common difference d= 5.

The general term of an AP, is given by

th=a+(n-1d

— 402 = S+ (n- 1)(5)

—=394=51-5

= 399=5n

= n- 322
=

The number of terms cannot be a fraction,
So clearly, 402 is nct a term of the given sequence,

Question 9.

Find the common difference and 99N term of the
arthimetic progression .
A 1
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Solution:



Find the common difference and 99 term of the
arthimetic progression

The given AP, is ?E, Ql, 111, .....
4" 2 4
o 31 19 45
v 4.1 2.1 4.1 """"
Commeon difference = d= 2231 _35-31_7 43
4 4 4 4
; 31
First term = a = =
irst term = a= =
The general term of an &P, is given by
b, =a+(n-1d
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Question 10.

How many terms are there in the series :

(i)4,7,10,13,.........., 1487

(i) 0.5,0.53, 0.56,................, 1.17
25 35 1
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Solution:



(i) The given series is &4, 7, 10, 13, .. .. , 148
Fed=310=7=313=10="3 etc
Thus, the given series is an AP, with first term a=4
and common difference d = 3.
Last term = | = 148
4+(n-11(3) = 148
—(n-1)x3=144
= Nmelio= 48
=n= 49
Thus, there are 49 terms in the given series,

(ii) The given seriesis 0.5, 0.53, 0.56, .. . s L
0.53-0.5=0.03 0.56-0.53 = 0.03, etc
Thus, the given seriesis an AP, with first term a= 0.5
and common difference d= 0,03
Last term=1=1.1
0.5+(n-1)(0.03)=1.1
=(n-1)x 0.03=0.6
=n-1=20
=n=<21
Thus, there are 21 terms in the given series,

(iii) The given seres is E, 1, 11,.., 3 :}~§
4 4 4
A 1
——=—,=-1==,et
4-3'3° """
Thus, the given seriesis an AP, with first term a= %

and common difference d= %l

Last term=1=3

;(n-ug}z



=n =10
Thus, there are 10 terms in the given series,

Question 11.
Which term of the AP.1+4+7+10+ .......... is 527
Solution:

The given AP is 1+ 4+ 7+ 104+ ...,
Here, first term a= 1 and common difference d=4-1=3

Let n™ term of the given A.P. be 52.
=52=a+(n-1xd
=52=1+(n-11x3
=5l=(n-11x3

=n-1=17

=n=18

Thus, the 18™ term of the given AP, is 52.
Question 12.

If 5th and 6th terms of an A.P are respectively 6 and 5. Find the 11th term of the A.P
Solution:



The general term of an AF. is given by

L =a+({n-1)d

Mowy, T =6

—a+(5-1d=6

—a+4d=6 ...

And, t,=5

=ag+(6-1d=5

—a+5d=5 .. . (i)

Subtracting (i) from (i), we get

-d=1

=d=-1

Substimting d=-11in1(i), we get

a+d-11=6

=a-4=06

=a= 10

— At L (g R BTECR

= t;, = 104(11- 1X-1)=10-10=0
Question 13.

If t, represents nth term of an AP, ty + t5 - t3 = 10 and ty + tg = 17, find its first term and its common difference.

Solution:
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Let the first term of an AP be a and the commaon difference be d,
The general term of an AP, isgiven by £ =a+(n- 1)d
Mow, t+ ts - £, = 10
=la+dl+(a+d4d)-(a+2d)= 10
—a+d+a+ dd-a-2d=10
—a+ 3d =10 ol
Also, t, + g =17
=la+dl+(a+8d)1=17
=2Za+9d=17 ... .(ii)
Multiplying equation (i) by 2, we get
2a+6d=20 ...
Subtracting (i) from (i ), we get
~3d =3
=d=-1
Substituting value of din (i), we get
a+3-1)=10
—a-3=10
=a=13
Hence, a=13 and d= -1,
Question 14.

Find the 10th term from the end of the A.P. 4,9, 14,........, 254
Solution:
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The given AP is <4, 9, 14, ..., 254,

First term = 4

Common difference = 9-4-=5

Last term =1 = 254

For the reverse AP, first term = 254 and common difference = -5
Thus, 10% term from the end of an given AP,

- 10% term from the beginning of its reverse A.P.

= 2544+ (10-11=(-5)

= 254 - 45

= 209

Question 15.
Determine the arithmetic progression whose 3rd term is 5 and 7th term is 9.
Solution:

For an AP,

fasiy

=a+2d=5 ...

And, t; =9

—a+6d=9 . .M
Subtracting (i) from (i), we get
dd = 4

=d=1

Substiluting d=11in (i), we get
a+2x1=5

—=a= 3

Question 16.
Find the 31st term of an A.P whose 10th term is 38 and 10th term is 74.
Solution:



The general term of an A.P. is given by
L =a+in-1)d

Mow, t,, = 38
=a+9d=38 ...)
And, t,, =74

= a+15d=74 .. ..M}
Subtracting (i) from (i), we get

bd = 36

=d=5

Substituting d =& in (i), we get
a+9xo =38

= a+ 54 =38

=g=«16

=t = -16+ (n- 1)6)
= t, =-164+30x6=-16+ 180 = 164

Question 17.
Which term of the services :
21,18,15, ............. is— 817

Can any term of this series be zero? If yes find the number of term.
Solution:
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The given AP is 21, 18, 15, .....

Here, first term a= 21 and commoaon difference d=18-21= -3
Let 0™ term of the given AP, be - 81,
=-8l=a+(n-1)d

=-81=21+(n-1)x(-3)
=-102=(n-11x({-3)

=n-1=34

= =55

Thus, the 35" term of the given AP, is - 21,
Let p® term of this A.P. be O,
=21+(p-1)x(-3)=0

=21-Fp+3=0

=3 =24

—=p=8

Thus, 8% term of this A.P. is 0.
Exercise 10(B)
Question 1.
In an A.P., ten times of its tenth term is equal to thirty times of its 30th term. Find its 40th term.
Solution:

The general term of an AF. is given by

L =a+(n-1)d

(Given,

10xt,, = 30xt,

= 10x(a+9d)=30x(a+29d)

= a+ 9d=3x(a+ 29d)

= a+ 9d = 3a+ 274

= Za+ /2d=10

—=a+39d=0

= g=-39d

Mow, t,,=a+3%d=-39d+39d =10

14



Question 2.
How many two-digit numbers are divisible by 37?
Solution:

The two-digit numbers divisible by 3 are as follows:
12, 15,18, 21, ....... , 99

Clearly, this forms an AP, with first term, a= 12
and common difference, d=3

Last term = n™ term = 99

The general term of an AF. is given by
e g i

=99 -12+(n-113)

=39 =12+323n-3

=90)=3n

= n= 30

Thus, 30 two-digit numbers are divisible by 3.

Question 3.
Which term of A.P.5,15,25 ............ will be 130 more than its 31st term?
Solution:

The given AP, is 5, 15, 25, .....
Here, a=5and d=15-5=10
Mowi, toy =a+ 30d =5+ 30x 10= 5+ 300 = 305
Let the required term be n™ term.
: Bl 150
=[a+(n-1d]-305= 130
=5+(n-1)101= 435

— (n-1)(10) = 430

=n-1=43

=n= 44

Thus, required term = 44% term

Question 4.
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Find the value of p, if x, 2x + p and 3x + 6 are in A.P

Solution:

Since x, Zx+p and 3x+ 6 are in AP, we have
(e +pl-x=(Fx+8B)-(2x+p)

=S 2X+P-X=3X+O0-2=-D

= X+p=X+0-p

= p+p=x-x+6

=2=56

= B

Question 5.

If the 3rd and the 9th terms of an arithmetic progression are 4 and -8 respectively, Which term of
it is zero?

Solution:
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For an AR,

te=d
=a+2d=4 ..0)
t g

—a+8d=-8 ...(i
Subtracting (i) from (ii), we get
Bd=-12

=d=-2

Substituting d=-2in (i), we get
a+A-21=4

=a-4=4

= a=52

= General term =t =8+ (n- 1)(-2)
Let p™ term of this A.P. be 0.
=28+(p-1Ix(-2)=0
=8-2p+2=0

= 10-2p =0

—2n =10

=ip =5

Thus, 5% term of this &.P. is 0.

Question 6.
How many three-digit numbers are divisible by 877
Solution:



The three-digit numbers divisible by 87 are as follows:

174, 261,......, 957
Clearly, this forms an AF, with first term, a=174
and common difference, d = 87

Last term = n™ term = 957

The general term of an AP, is given by

L =a+(n-1)d

=957 = 174+ (n- 1187

=783=(n-11=x87

e 2 B R

=n= 10

Thus, 10 three-digit numbers are divisible by 87,

Question 7.

For what value of n, the nth term of A.P 63, 65, 67, ........ and nth term of A.P. 3, 10, 17,........
are equal to each other?
Solution:

For an &P 63, 65, 67, ........, we have a=63 and d=65-63=2

M termis to=B3%(h- 1% 2

Foran &P 3, 10, 17, ..., wehavea =2 andd = 10-3=7

nfterme t = 3s(n=1)%7

The two AP will have equal n™ terms is
tn=t'n

=63+(N-1x2=3+(n-1)x7

=03+ -2=3+7/N-7
=6l+n=7/n-4

= On= 65

—=:13

Question 8.

18



Determine the A.P. Whose 3rd term is 16 and the 7th term exceeds the 5th term by 12.
Solution:

For given &.F,,

troEe 2d=dE .00

iy,

R e

=(a+bdi-(a+4dd)=12

=2d=12

=d=6

Substituting the value of din (i), we get

a+ 2xtH =16

=a+12=16

= ag=d

Thus, the required AP. = a, a+d, a+2d, a+3d, ...

=4, 10 16, 22,.....

Question 9.

If numbers n—2,4n -1 and 5n + 2 are in A.P. find the value of n and its next two terms.
Solution:

Since (n—-2), (dn-1) and (En+2) are in A.P., we have
(dn-11-(n-21=(Sn+ 2)-({dn- 1)
=d-1l-n+2=m+2-4dn+1

=MN+1=n+3

=n==2

=n=1

So, the given numbersare - 1, 3, 7
—a=-landd=3-(-11=4

Hence, the next two terms are (7 + 4l and (7 + 2 x 4)
e, 11 and 15,

Question 10.
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Determine the value of k for which I{:‘3 + 4k + 8, 2&:2 +3k+ 6and 3k2 +d4k+4arein AP

Solution:

Since (k2+ 4k +8), (Z*+ 3k +6)and (3k?+ 4k + 4) are in AP, we have
(kZ2+H +6)=(k*+4k +8)=(3k®+ Ik +4) = (2k® + Zk +5)
=k + K +6-kIP-dk-8=3k*+dk+d-K*-k -6
=ki-k-2=k?+k-2
=2 =0
=510

Question 11.

If a, b and c are in A.P show that:

(i) 4a, 4b and 4c are in A.P

(ila+4,b+4andc+4arein AP.
Solution:
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g b andcarein AP
=b-a=c-b
=b=-a+c

(i) Given terms are 48, b and dc

Mow, db - da = 2(2b - 2a)
=2la+c-2a)
=2{c-a)

And, do-4db = 2(2c- 2b)
=22c-a-c)
=2{c-a)

Since db - da = 4o - 4db, the given terms are in AP,

(i) Given terms are (a+ 4), (b+ 4) and (c+ 4)
Mow, (b + di-(a+ 4=b -3

a4+ C E
=
ke 2
2
B ow-
And (c+ 4)-(b+ 41=c-b
a4+
= —
-
_ Jc—a-c
<
s =g
=
Since b+ D -la+ D =(c+4)-(b+4), the given terms are in AP,
Question 12.
An A.P consists of 57 terms of which 7th term is 13 and the last term is 108. Find the 45th term
of this A.P.
Solution:
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Mumber of terms =0 = 57
fzimidin

=a+6d=13 ...0)

Last term = t, = 102

— a+56d =108 ... .(ii)
Subtracting (i) from (i), we get

50d = 95

:»c:l=%

::~ad=%

Substituting value of d in (i), we get
a+6x%=13

:‘;-a+%=13
:}a=13_5§’=65;5?=§

= (General term = t_ = §+(r‘|— ijx%

I JOVRE- I D" - JPEP

Question 13.

4th term of an A.P is equal to 3 times its first term and 7th term exceeds twice the 3rd time by |.
Find the first term and the common difference.
Solution:

22



The general term of an AF is given by £ = a+i{n-1d
Mow, T, = 3xa

= a+ 3d= 34

=2a-3d=0..1(0)

Next o~ gty el
—a+bd-Aa+2di=1
=a+6d-2a-4d=1

= -—g+2d=1 bl

Multiplying (i) by 2, we get
—Za+4dd=2 i)

Adding equations (i) and (iii), we get
d=2

Substituting the value of din (i), we get
—a+x2=1

= -a+4=1

== a=23

Hence, a=3and d=2
Question 14.

The sum of the 2nd term and the 7th term of an A.P is 30. If its 15th term is 1 less than twice of

its 8th term, find the A.P
Solution:
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The general term of an AP is given by £ =a+(n-1d
Mow, T + 1, = 30

=(a+d)+(a+6d)=30

= 2a+/d=30 ...[i]

Mext o dx e mlie=l

= Zxla+ 7dl-(a+14d1=1

= Za+14d-a-14d=1

=a=1

Substituting the wvalue of ain (i), we get
Z2x1+7d=30

= 7d=28

=d=4

Question 15.
In an A.P, if mth term is n and nth term is m, show that its rth termis (m + n—r)
Solution:
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For an &A.F.,

t =n

= a+(m-1id=n L)
And, £ =m

= a+in-1d=m i )

Subtracting (i) from (i ), we get
(m-1d-(m-1)d=m-n
=nd-d-md+d=m-n
=dhn-ml=m-n

= -dm-nl=m-n

=d=-1

Substituting d= -1 in equation (i), we get
a+(m-1)-11=n

=a-m+1=n

= a=m+n-1

Mo, £, = a+(r - 1d
=(m+n-11+(r-11-1]
=m+n-1-r+1

=M+MN-r
Question 16.
Which term of the A.P 3, 10, 17, .......... Will be 84 more than its 13th term?
Solution:
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The given AP, is 3, 10, 17, .....
Here, a=Zand d=10-3=7

Mo,

fa=a+12d=3+12x7 =3+84=87

Let the required term be i™ term.
st e
=[a+n-1)d-287 =284

= 34(n-1)x7 = 171
=n-11x7 =168

=n-1=24

== 25

Thus, required term = 25% term

Exercise 10(C)
Question 1.

Find the sum of the first 22 terms of the A.P.: 8, 3, -2, ...........

Solution:

The given AP.is8, 3, -2, ......
Here, =8 d=3-8=-5andn=22

s %[zm (n-1)d]

. 2_;[2;:& (22- 1)x(-5)]

— 11[16 + 21 x(=51]
- 11[16 - 105]
—11x(-89)

==979

Question 2.

How many terms of the A.P. :

24,21,18, ......... must be taken so that their sum is 787
Solution:
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Let the number of terms taken be n.
The given AP. is 24, 21, 18, ......
Here, a=24 and d=21-24= -3

5=%[2.a+(r‘|— 1)d]
= 78= %[2x24+ (n-1)x(=3)]

= 78= %[48—En+3]

= 156=n[51- 3]
= 156 = 51n- 3°
= 3" -5ln+ 156 =0
=N -17n+52=0
= - 13n-4n+52=0
=rn-131-4n-13)=0
=(h-13n-41=0
=n=130rn=4
Fequired number of terms = 4 or 13

Question 3.
Find the sum of 28 terms of an A.P. whose nth term is 8n — 5.
Solution:



n* term of an AP.=t =81-5

Let a be the first term and d be the common difference of this AP,

Then,

getpeSx leSafe 5u3
tL,=8x2-5=16-5=11
e i e e R R S

The sum of n terms of an AP =% = %[EEI+ (n-1)d]

=Sum of 28 terms of an AP = %[Ex S+ 27 28]

- 14[6+ 216]
=14x 222
=a108
Question 4(i).
Find the sum of all odd natural numbers less than 50
Solution:
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Odd natural numbers less than 50 are as follows:
1,3,5, 7,9, .........,49

Mow, 3—-1=2,5-3=2 and so on,

Thus, this forms an AP with first term a= 1,
common difference d= 2 and last term | = 49
Mow, | = a+(n-1)d

=49=1+n-11x2

= 48-(n-1)x2

=24=n-1

= nN= 25

Sum of first n terms= S = %[El+|]

= Sum of odd natural numbers less than 50 = 2—25[1+ A449]
2
R
=625
Question 4(ii).
Find the sum of first 12 natural numbers each of which is a multiple of 7.
Solution:
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First 12 natural numbers which are multiple of 7 are as follows
7,14, 21, 28, 35, 42, 49, 56, 63, 70, 77, 84

Clearly, this forms an AP, with first term a= 7,
common difference d=7 and last term | = 84

sum of firstn terms=5 = g[a+|]

= sum of first 12 natural numbers which are multiple of 7 = g[? + 84

= bS]
= 546

Question 5.
Find the sum of first 51 terms of an A.P. whose 2nd and 3rd terms are 14 and 18 respectively.
Solution:

Given, t, = 14 and £, = 18
=d=ty-ty=18+1d=4

MNow, t, =14
=a+d=14
= a+ 4=14
= a=10

Sum of n terms of an AP, = %[Eaﬂiﬂ— 1d ]
sum of first 51 terms of an AP, = %[Ex 10+ 50x 4]

" % [20+ 200]

=ExEED
2

=51x 110
= 5610

Question 6.
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The sum of first 7 terms of an A.P is 49 and that of first 17 terms of it is 289. Find the sum of first
n terms
Solution:
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Sum of first 7 terms of an AF = 49

= L[2a+ 6d]= 49

:p%xz[mad]: 49

= 7[a+ 3d] = 49
—=a+3d=7 .00

Sum of first 17 terms of A P. = 289
- 1_;[2.3 + 16d] = 289

jgx2[5+8d]=289

— 17[a+ &d] = 289
—a+8d=17  ...(i

Subtracting (i) from (i), we get
5d=10=>d=2

Substituting d = 2 in (i), we get
a4+ 3l =7

= a+b="F=g=]

~Sum of first n terms=%[2x1+(r|— 1]
g
=—[2+2n-2
S[2+2n-2]

=Dx2ﬂ
=
= 1<

Question 7.



The first term of an A.P is 5, the last term is 45 and the sum of its terms is 1000. Find the
number of terms and the common difference of the A.P.
Solution:

First term a=5

Last term | = 45

sum of terms = 1000

Let there be n terms in this AP,

g
Mow, sum of first n terms = E[a+ 1]

= 1000 = %[5+ 45]

= 2000 =n = 50
== 40

| = a+({n-1)d
= 45=5+(40-11d
= 40 = 39d

40

—
=9

Hence, numbers of terms are 40 and common difference is

Question 8.

Find the sum of all natural numbers between 250 and 1000 which are divisible by 9.
Solution:

39
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Matural numbers between 250 and 1000 which are divisible by 9 are as foll ows:
25 P 1 D0 B0, , 999

Clearly, this forms an AP, with first term a= 252,
common difference d= 9 and last term | = 999

| =a+i(n-1)d
=999=252+(n-1)x9
=747 =(n-1)x 9
=n-1=83

=n=24

sum of first n terms = S=%[a+l]

= Sum of natural numbers between 250 and 1000 which are divisible by 9
= %[252+ sisls]

=42 x 1251
= 52542

Question 9.

The first and the last terms of an A.P. are 34 and 700 respectively. If the common difference is
18, how many terms are there and what is their sum?
Solution:

Let there be n terms in this AP,
First term a= 34

Common difference d= 18

Last term | = 700

= a+(n-1)d= 700

=344+ (n-1)x18= 700
=(n-11x18 = 666

=n-1=37

= n=33

sum of first n terms = %[E+ ] = 32—8[34+ F00]) = 19734 = 13946
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Question 10.
In an A.P, the first term is 25, nth term is -17 and the sum of n terms is 132. Find n and the
common difference.

Solution:
First term a=25
N term=-17 = Last term | = =17

Sum of n terms = 132
j%[a+|]= 132
= n(25-17) = 264

=nx =264
= N= 33
Mow, | = =17

= a+(n-1d=-17
=25+ 32d = -17

= 32d = 42
42

=d=-—
32

:;=~::I=—E
15

Question 11.

If the 8th term of an A.P is 37 and the 15th term is 15 more than the 12th term, find the A.P.
Also, find the sum of first 20 terms of A.P.

Solution:
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For an A.F.

ty =37

—a+ 7d=37 cild ]
AlSD, it =5
=(a+14ddi-(a+ 11d)=15
= a+ ldd-a-11d=15

= 3d =15

=idk=15

Substituting d=5in (i), we get
a+ Ffxo=237

= a+ 35=37

= a=2

L Required AP =5 a+d a+2d, a+3d,.....
e Te I i

sum of first 20 terms of this AP, = E—;[2x2+ 19x 5]

- 10[4+ 95]
= 10x 99
=S50

Question 12.

Find the sum of all multiples of 7 between 300 and 700.

Solution:
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Mumbers between 300 and 700 which are multiple of 7 are as follows:
301, 308 315, 322,......, 693

Clearly, this forms an AF. with first term a= 301,
common difference d=7 and last term | = 693

| = a+i{n-1)d

=693=301+(n-1)x7

=392 =(n-1)x7

=n-1=256

= Tl 154

Sum of first n terms= 5 = %[a+|]

= Required sum= % [Z01 + 693]

o 2 raoy
2

57 x 497
= 28329

Question 13.

The sum of n natural numbers is EmE +4n. Find its Bth term

Solution:

Surm of n natural numbers = S = 57 + 4n

= Sum of (n-1) natural numbers =5_, = Sn-1¥ + 4n-1)
=5 +1-2n+4n-4
=5+ 5-10n+ dh-4
=5 -6n+ 1

" term=5 -5 =5’ +4n-Sn+6rn-1=1n-1
= &% term=1t,=10x8-1=80-1=79

Question 14.
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The fourth term of an A.P. is 11 and the term exceeds twice the fourth term by 5 the A.P and the

sum of first 50 terms
Solution:

For an AF.

t,=11

= a+3d=11 ()
Also, t; =26, =5
={a+7/d)-2x11=5
—a+/d-22="5

= a4+ 7d =27 L)

Subtracting (i) from (i), we get
d4d = 16
=d=4

Substituting d = 4 in (i), we get

a+3xd=11
—=a+12=11
=a=-1

~Required AP. =5 a+d, a+2d, a+3d,.....
=-1,3 7,11 ........

sum of first 50 terms of this AP, = %[Ex[—ljw 49 <]

_ 25[-2 + 196]
_ 25x 194
_ 4850

Exercise 10(D)
Solution 1.
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Let the three numbers in AP. be a-d, a and a+ d.

cla-di+a+(a+di=24

= 3a =24

—a=2 ()

Also, (a-dixaxia+ d)= 440
it o oam AU

= (8" -d)x8=440 ... .[From{i)]
=64 - d? =55

=d*=9

=d=1+3

Whena=28andd=3

Fequired terms =a-d, aand a+ d
=2-3,8 8+3
=5 g 11

Whena=28andd=-3

Required terms = a-d, a and a+ d
=8-(-3), 8, 8+(-3)
=11, 8 5

Solution 2.
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Let the three consecutive terms in AP be a-d aand a+ d
sla-dl+a+la+di=21

e

—a=7 )

Also, (a-dF+ & +(a+ dF = 165

s at s = Dad wer At vl w 2ad =165

= 3 +2d° = 165

=Byl P4 2t =465 o TFromidi]]

= 3x 49+ 2d° = 165

=447 4 D = d65

L
S
=

When a=7 and d=3

Fequired terms=a-d aand a+ d
S T
=4 7, 10

Whena=7 and d= -3

Required terms=a-d, a and a+ d
=7 -(=3), 7, 7+ (-3)
=10, 7, 4

Solution 3.



Let the four angles of a quadrilateral in AF. be a, a+ 20° a+ 40° and a+ 60°
ca+la+20P)+la+ 407+ (a+ 60°) = 360° . [Angle sum property]

= da+ 120° = Z60r

= da = 24P

= a= 6P Ssrekit)

Thus, angles of a quadrilateral are = a, a+ 20°, a+ 40° and a+ &P

- 60°, 80°, 100P and 120°

Solution 4.

41



Let the four parts be (a-3d),(a-d),(a+ d) and (a+ 2d).
Then, (a-3d)+(a-di+(a+ d)+(a+ 3d) = 96

= da =965

= a= 24

It is given that
(a—dia+d) 15

(a-3di{a+3d) 7
a°-d® 15
Z-odf 7

576-d* 15

576-9d¢ 7

= 4032 - 7d*® = 8640 - 1354d°

= 1284° = 4608

e o

= d =6

—

Whena=24 d=6
a-3d=24-36)=06
a-d=24-6=18
a+d=24+6=230
a+3d=24+36)= 42

When a=24 d=-6
a-3d=24-3(-6)= 42
a-d=24-(-6)=730
a+d=24+(-6)= 18
g+ 3d=24+3-6)=06

Thus, the four parts are (6, 18, 30, 42) or (42, 30, 18, &),

Solution 5.



Let the five numbers in &.P. be (a- 2d),(a-d), g (a+ d) and (a+ 2d).
Then, (a-2dl+(a-dl+a+(a+d)+(a+ 2d) = 12%

= 5= 2
2

o
s

Itis given that
a-2d 2
gl

= 3a-6d=2a+4d
= a=10d

:;»E= 10d
=

Thus, we have

5 1
SR
g > X
10

a+3d=§+2x—1=g+
2 il

Thus, the five numbers in AP, = 2, E, E, i and 3
diia

_2 2,25 25, 275and 3

Solution 6.



Let the three parts in &P be (a-d),a and (a+ d).
Then, (a-di+a+(a+ d)= 207

= 3a= 20/

=

It is given that
(a-dixa= 4623

= (69-dI=69= 4623
=69-d=67

=d=2
—a=69andd=2

Thus, we have
a-d=69-2=§67
gi=5Y
a+d=69+2=71

Thus, the thres parts in AP are 67, 69 and 71,

Solution 7.
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Let the three numberss in AP, be (a-d),a and{a+ d).
Then, (a-dl+a+{a+d)i= 15

=3a=15

i T

Itis given that

(a—df +(a+d)f =58

= 5° + d° - 2ad+ &% + d° + 2ad = 58

— DF o= 50

= Aa” +d°)=58

= a° +d° = 29

= elen e
= 254 d° = 29
=d° =4
bl o

Whena=5and d =2,
a-d=5-2=3

a=>5
a+d=5+2=7

Whena=5and d=-2,
a-d=5-(-21=7
gi=5
a+d=5+(-21=3

Thus, the three numbers in AP are (3,5,7) or (7,5, 3).

Solution 8.



Let the four numbers in AP, be (a-3d),(a-d)(a+ d) and (a+ =d).

Then, (a-3d)+(a-dl+ia+di+ (a+ 3d) =20
= da =20

=

It is given that

(a-3dF +{a-dyF +(a+ dF + (a+3d)¥ = 120

=g+ 9 ~Bad+ @+ - 2adra” v+ d®+ Zads a2+ 9d* ¢+ 6ad = 120

= dg? 4 202 = 120
e

= 5% + 5d* = 30
= 25+ 54* = 30
= Ed® =5
=d? =1
= =k

Whena=5 d=1
a-3d=5-3(1)=2
a-d=5-1-4
a+d=5+1=6
a+3d=5+311=28

Whena="5 d=-1
a-3d=5-3(-1)=8
a-d=5-(-1)=6
a+d=5+(-11=4
a+3d=5+3-11=2

Thus, the four parts are (2, 4, 6, 81 or (8, 6, 4, 2],

Solution 9.
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3+13 16
2

Arithmetic mean between 2 and 13 = =2

Solution 10.
Let the required arithmetic means (A.¥.5) between 15 and 21 be A, and A,
=15 A, A, and 21 are in AP,
=15 = Frstterm
= 21 = 4™ term of this AP,

el O Sy
=3d=6
=d=72

= e e el R
R D S e el e

Hence, reguired &AM s between 15 and 21 =17 and 19
Solution 11.
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Let the required arithmetic means (A.M.s) between 15 and 27
be A, A, and A,

=15 A, A, A, and 27 are in AP,

= 15 =HRrst term

= 27 = 5% term of this A.P.

= 27 =15+ 44
= dd = 12
=d=3

=0 Sl SR E st e
et R s e S
Ae=ilsyad =159 =24

Hence, required A.M.s between 15 and 27 = 18, 21 and 24

Solution 12.
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Let the reqguired arithmetic means (A.M.s) between 14 and -1
be b, A, A, and A,

=14 A, A, Ay Ay and - 1arein AP

= 14 =First term

= -1 = 6% term of this A.P.

—=-1= 14+ 5d
= =15
=d=-3

= dde - e (-2
AN e B il (L ol
A, =14+3d=14+3-3)=5
A, T4y Ade dds A-3)2 D

4

Hence, required AM.s between 1dand -1=11, 8 5 and 2

Solution 13.
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Let the required arithmetic means (4. M.5) between -12 and 2

be A, A, AL A, and A

=-12, A, AL, AL A, A and Bare in AR
==-12=Frst-term

= &= 7% term of this A.P.

=8=-12+6d
= 6d = 20

10
=ids ==

=

ol S e S LSO,

3 3 =
A2=—12+2d=—12+§=$=—1—§
A3=—12+3d=—12+3—;=$=—g
;5«4=—12+-4Ci=—12+§=$=—%1
A5=—12+5d=—12+%=$=—1§4

Hence, required &AM s between -12 and 2=

Solution 14.

oo =18 =6 od
=

2

!

!

3 !

=5
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Let the required arithmetic means (A M.s) between 15 and - 15
be A, A, Ay A, Ac and AL

=15 A, A, ALAL AL A and —15arein AP,

= 15=FRirst term

= -15= 8% term of this A.P.

=-15=15+7d

= 7d=-30
S0

e =
7

> A= 15+d=15- 2 2B P

i 7
Bo~ibeng—in- o mell
7 7 7
f-(Bemd-g5-c -0 1o
7 7 7
A, =15+ 4d =15~ 12[:]: 1[15—12[:]: —15
7 7 7
150 105-150  -45
As=15+45d=15- == - === - —
120 SiE5 A S0 5
A =15+6d=15-—= ———= —
. T L e L et
Hence, required A.M.s between 15 and - 15 = iy and =

Exercise 10(E)
Solution 1.
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Let the number of sides of a polygon be n.

The smallest angle = 120P = a

Commeon difference in angles = d=5°

Mow, ina polyvgon of n sides, the sum of interior angles = (2n - 4) x 90°

::»%[zxiztm(n— 1)% 5] = (2n - 4)x 9P

= %[24@0 + 50~ 5] = 180n - 36CF
= n[235°+ 51 = 3600 - 72C°

= 2351+ 51° = 360n-720

= 5n° - 1250+ 720 = O
=g - 251+ 144 =10

=n°-16n- SN+ 144=0
=rn-16)-9n-16)=0
=in-16)n-91=0
=n=16o n="9

Solution 2.

52



Let the given equation has n terms.
Since, the given equation is an AP, with a=25and d=22-25= -3
MNow, sum of n terms = 115

:%[25+(ﬂ—1)d]=115

:%[2x25+[n—1}x(—3j]= 115
— n[50- 3n+3]= 230

= n[53- 3n] = 230

= 53n-3n° = 230

= 3% - 531+ 230=0

=3 - 30n-23+230=0
= 3n(n- 107-23n-10)= 0
= (n-10)(3-23)= 0

=n=10crn= 2—33, which is not possible

=n=10
cw=nT term= 101 term=a+9d = 254+ 9% (-3)=25-27 = -2

Solution 3.
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l, and L are in AP
a b C

A R X &
e e e b )

Ea ¢ b
:}a—b_b—c

ab  bc
ja—b=b—c

g 5

—ac-bc=ab-ac

= ac+ac=ab+bc

= 2ac=ab+bc

= 2ca=ab+bc

= bc, caand ab are also in AP,

Solution 4.

a, band carein AP,

=zb=-a+c

We have toprove that(b+c-a)ic+a-bland (a+b-c) are in AP,
That means, we have to prove

(b+c-al+la+b-cl=Hc+a-b)

Consider,
(b+c-al+la+b-cl=b+c-a+a+b-c
= b
= a+C

And, Hc+a-bl=2c+2a-2b

=2c+2a-(a+c)

= a+c
=ib+c-al+la+b-cl=Ac+a-b)
—=(b+c-a) (c+ra-bland(a+b-c)are alsoin AP,

Solution 5.
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(i)

bexc oia da+b

. an are in AP,
8 f
c+a_b+c_a+b_c+a
b =20 b
ac+aE—bE—bc_ab+bE—cE—ac
ab - b

(ac-bc)+ (& -b%) (ab-ac)+(b?-c?)

— =
ab b

da-bl+(a-bila+b) &db-ci+(b-ciib+c)

— =
ab sle

(a-blic+a+b) (b-cia+b+c)

— i
ak b
:}a—b_b—c
abh  bc

A AN
e S e

b a ¢ b

N SO N
L

e |
e
:}l,landlareiﬂﬁp.

a b G
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.. b+ec c+a a+b
(i) s and -
c+a_b+c_a+b_c+a
b =0 b

ac+aE—bE—bc=ab+b2—cE—ac

are in AF.

ab b
_ (ac-bey+ (& =b®) (ab-ac)+(b®-c®)
ak - b
joﬁa—b)+[a—b](a+bj_aﬁl::—cjl+(|::—cjl(b+-:]l
ab - b
:}[a—bj(c+a+bj_(I:m—u:j(a+|:3+u:j
ab b
a-b b-c
~ ab  bc
:}a—b_b—c
a &

= ca-bc=ab-ca
= 2ca=ab+bc
—=bc, caand ab are in AP

Solution 6.
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l,laﬂdlareiﬂﬁup
a b ¢
= 1
b a'c
L
e
S
b a ¢ b
a-b b-c
= ab b
:}(a—bj(a+b+cj=(I::-—u::)(a+|:u+u::)
ab b
& (a-bi[{a+bj+c] _(b-clla+ib+c]]
ab b
j(a—bj{a+b]+[a—b)c=(b—c}a+[b—c){b+c)
ab b
:}(ag—bgh(a—bjc:(b—c]a+(b2—c2j
ab slw
a° -b® +ac-bc ab-ca+b®-c?
— =
ab be
& +ac-bh=-bc ab+b®-c”-ca
ab - b
ala+cl-blb+c) bla+bl-dc+a)
= =
ab b
_,C+a b+c atb cra

b a o b
S48 c:+a_a+|:- b+

jb+b_c+a

jz[c+aJ= a+|::u+b+t:

b i a
B, i a+hb .
= : and are alsoin AP,
a 8] G
Solution 7.
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For an & F., pth term= t, = 20

= a+(p-1d=20 ...
And, qth term=tg = 10
—a+ig-1d=10 ... i)

Subtracting (i) from (i), we get
(p-1)d-{gq-1)d=10
=dip-1-g+1)1=10
:;..;j=£
P-q
Substituting value of d in (i), we get
10
P-4
LIl
P-d
sl ED—M
P-d
_ 20p-20g- 10p + 10
P
_10p-20g+ 10
F—dq

a+lp-1)x =20

= g

=g

=
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Mo, sum of first (p +q) terms,

b+ q 10p - 20g+ 10 10
Spyg=——|2x% +ip+g- 1=
R 2[ p-q p-q
:"‘5n+q=p+q EEp—équ+2D+1Dp+1Dq—1E]}

=, P =
c _P+d[20p-409+20+10p+10g- 10
=g i .
. e
p+c:|_3l3p—3Dc:|+1D}
G
P+d ) I b— g

p+q[30p-q) 10}
=5 = +
P2 | p-g p-qg

p+ql 10
— = 1l
pra = 259304 2

Exercise 10(F)
Solution 1.

Let the two cars meet after n hours,
That means the two cars travel the same distance in n hours,
Distance travelled by the 1 carinn hours= 10 xn km

Distance travelled by the 2™ car in n hours = %[2x8+(r‘|— 13x0.5] km

ileﬂ=%[2x8+(ﬂ—1)xD.5:|

R B R B el B

= flan=relh

=i=9

Thus, the two cars will meet after 9 hours,

Solution 2.



Total amount of prize = 5 = Rs, 700

Let the value of the first prize be Rs. a.
Mumber of prizes=n=7

Let the value of first prize be Rs. a.
Depreciation in next prize = -Rs, 20

Wie hawve,

S, - %[zm (n- 1)d]

= 700 = %[Ea + 6(-20)]

7
=700 = 5[2a-120]

= 1400 = 14a - 840

= 14a = 2240

= a= 160

= alue of 17 prize = Rs 160
Value of 2" prize = Rs, (160 - 20) = Rs. 140
Value of 3 prize = Rs, (140-20)=Rs. 120
Value of 47 prize = Rs, (120 - 201 = Rs, 100
Walue of 5 prize = Rs, (100- 20) = Rs. 80
Walue of 6% prize = Rs. (80 - 20) = Rs. 60

Value of 7% prize = Rs. (60 - 20) = Rs. 40

Solution 3.
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Mumber of instalments=n= 12

First instalment = a = Rs, 3000

Depreciation in instalment = d=-100

(i1 Amount of installment paid in the 9% month
= t,
= a+ =d
= 3000+ 8x (-100)
= 3000- 800
= Rs, 2200

(i) Total amount paid in the installment scheme
=S

=1—§[2x3DDD+11x(—1DD)]

- 6[6000 - 1100]
- 6% 4900
- Rs. 25,400

Solution 4.
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Since the production increases uniformly by a fixed number every year, he sequence formed by the production in

different years is an AP
Let the production in the first year = a
Common difference = Number of units by which the production increases every year =d

We have,

t, = 600
—=a+2d=600 .0
o
=a+6d=700 .00

Subtracting (i) from (i), we get

4d=100=d=25

= a+2x25 =600

=a= 550

(i1 The production in the first vear = 550 TV sets

(i) Production in the 10% yvear = t,; = 550+ 9x 25 = 775 TV sets

(i) Production in 7 years = S, = %[2x550+ 6x 25]

7
- 5[1100+150]

= isen
>

= 4375 T sets

Solution 5.
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Total amount of loan = Rs, 1, 18,000
First installment = a=Rs 1000
Increase in instalment every month = d = Rs, 100
30" installment = t,
= g+ =29d
1000 + 29 « 100
= 1000 + 2900
= Rs 3900
Mow, amount paid in 30 installments = 5,

- %[zx 1000+ 29 x 100]

- 15[ 2000+ 2900]
=15 x 4900
_ Rs. 73,500
- Amount of loan to be paid after the 30% installments
= Rs. (1,18,000 - 73, 500)
— Rs. 44, 500

Solution 6.

Since each section of each dass plants five times the number of trees
as the dass number and there are three sections of each class, we hawve
Total number of trees planted by the students from class 1 to 10
=3|:1x5+2x5+3x5+ ....... +1[:l:<5:|

=[5+ 10+ 15+ - ot 50
=3[§{2x5+ 9}:5:]}

= 3[S(10+ 457]

=3x5x 5>

= 825

Hence, 825 trees were planted by students,

Exercise 10(G)
Solution 1.
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6 termofan AP = b= 15 = 7n

==t e e g n o et e e C T
Seeand ermads = TS =l ds 15040

wliammon difference = o= = 1= 8= =¥

Solution 2.

Let the angles of a triangle be (a-d), a and (a+ d).
Mow, sum of the angles of a riangle = 180P
=la-dl+a+la+d)=120°

= Za = 180"

= el

Given that,

(a+ d)i=2Aa-d)

=60+ d =260 -d)

= 60"+ d=120° - 2d

= 3d = 60F

=d = 20°

—a-d=60"-20P=40° a=60° and a+ d=60°F + 20° = 80F
Thus, the angles of a triangle are 40P, 6P and S0°,

Solution 3.
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The given AP, is 10, 7, 4, ..., - &2
First term = 10

Commeon difference = 7- 10= -3
Last term=1=-62

For the reverse AP, first term = -62 and common difference = 3

Thus, 11% term from the end of an given AP,

= 11" term from the beginning of its reverse AP,
- 624 (11-11x(3)

= -G + 30

=

Solution 4.

For an AP,

[s = a+ 14d

And, t, = a+7d

Given that,

R

= (a+ 1dd)-(a+7d)1=7

= 7d=7

=

Thus, the common difference is 1.

Solution 5.

65



Mumbers between 10 and 250 which are multiple of 4 are as follows:

12, 16, 20, 24,......, 248

Clearly, this forms an AP, with first term a= 12,
common difference d= 4 and last term | = 248

| =a+({n-1d

=248=12+(n-1)1x 4

=236=(n-1)x4

= b =

==k

Thus, 60 multiples of 4 lie between 10 and 250,

Solution 6.
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The sum of the 4Mand the 8Mterms of an AP is 24 and the sum of the sixth term
and the tenth is 44,
Find the first three terms of the AF

Given,

ty+ty =24
=(a+3d)+(a+7d) =24
=2a+ 10d = 24

=a+S5d=12 ...
And,
tE\ +t1|:| = 44

=(a+5d)l+(a+S9d)= 44
= Za+ 14d = 44
—a+7d=22 ...(i)

Subtracting (i) from (i ), we get
2d =10
=d=5

Substituting value of din (i), we get

a+5x5=12
=a+25=12
= g=-13= 1 term

a+d=-13+5=-8= 2 term
A+ 20 m =154 D% m —134 10= =3 =39 term

Hence, the first three terms of an AP, are - 15, -2 and -5,

Solution 7.
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Let 'a’ be the first term and 'd' be the common difference of given AR,

LHS. = (m+ ﬂjthterm+(m—r‘|jth
=[la+{m+n-1d+[a+({m-n-1)]
=[la+ md+nd-d]+[a+ md-nd-d]
=a+md+nd-d+ a+ md-nd-d
= 2a+2md-2d
=2a+ md-d)
=2[a+(m-1)d]

th

=Z2xm" term

=R,

Solution 8.
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Let 'a' be the first term and 'd' be the common difference of given AP,

mh term = .

g
Sar(m-Dd=2 .0
n
nthterm=i
Tl
L iy (i)
=
Subtracting (i) from (i), we get
A |
-1ld-(n-1d==-=
(m-1d-(n-1)d==-—
= i~ g g m =
ailg!
::~(m—r‘|)d=m_r'
mn
:’;m::|=i
mn
Substituting value of din (i), we get
a+(m—1jxi=l
mn N
1, drE—1. mr=irmeel 1
=g==- = =
n mn mn ale!
Moy,

[:r'l"lr'ljlth term = a+ (mn-1)d
= i+(mr‘|— 1]xi
N N
1+mn-1
mn
N

i
1

Solution 9.
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12, a+b and 2a are in AP

12 + 23
2
o e e S

=b=6
And,
a+b, 2aandb arein AP

gl g
e T
: >

= Jda =a+ b

e T

Hence, a=4 and b = 6,

Solution 10.

Let 'a' be the first term and 'd' be the common difference of given AP,
Moy,

t{1 = 38

—a+10d=33 .0

Lig =73

—a+15d=73 ...(ii)
Subtracting (i) from (i), we get
Ed=35=d=7

Substituting d= 7 in (i), we get
a+ 10x7 =38

=

31 ferms by = 8+ 300 = 80+ 830x 7=~ 324910 178

Solution 11.
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Sum of first n terms = 5. = 5% - 8n
=5, =51F-81)=5-8=-3=a=t,
Also, S, = 527 -2 =20-16-4

=t el el
==34 L=
=t =7

Mow, t,-t;, =7-(-31=7+3=10=d
~ Required AF. = a, a+d, a+2d,....
=P pAg . e
2 15™ termi=te==3+ 14x 10==3+140= 137

Solution 12.
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Sum of first 10 tems = —-20
= g[zm (10- 1)d] = -80

— 5[2a+ 9d} = -80
—2a+9d=-16  ...(0)

And, sum of next 10 terms = -280
= sum of first 20 terms = Sum of first ten terms+ Sum of next 10 terms
= -80 + (-280)
= -360

= % [Pa+ (20 - 1)d] = ~360

= 10[2a+ 19d] = -360
—D2a+19d=-36 ...

Subtracting (i) from (i), we get
10d=-20=d=-2

= 2a+Ix(-2)=-16

=l e

= Za- =g

s Required AP =g a+d a+2d, a+ 3d, ...
LT

Solution 13.

72



Let there be n terms in given AP,
First term = a= -4

Last term =1 =29

Sum of n terms = 5, = 150

- %(m J= 150

— r{—4+ 29) = 300

= nx 25 =300
==l

Mowi, last term = £, = 29
= 15 = 29
—a+1ld=29

= -4+ 11d= 29

— (s BOE G

=d=3

Hence, the common difference is 3.

Solution 14.
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Three digit numbers which leave the remainder 3 when divided by 5
are as follows:

inz igg iz ite ion . o0

This forms an AP, with first term a = 103, common difference = 5
and last term | = 9928

Let there be n terms in this AP,

== t, = 998

= a+(n-1)d=998

= 103+(n-1)x5= 998

=(n-11x5= 895

=>n-1=179

=n= 180

~ Required sum=5 = E;UDB+ 9987 = 90x 1101 = 99090

Solution 15.
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Given AP, is 17, 15, 13, .....
Here,

First term, a= 17

Common difference, d=15-17 = -2
Let there be n terms in this AP,
Fheth S i

:}%[Ex 17t dn(=2)] = 72

j%[34—31+2]=?2

= n[36 - 2n] = 144
= 36n - 21" = 144
= 2n° -36n+ 144 = 0
=1 -18n+72=0

= e =l B 2 = O
=nn-12)-6{(n-12)=0
=n-12n-6)=0
=n=12 or n=6

Solution 16.
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Sum of first 15 terms of an AP =0
=S5 =0

:,s?[zm 14d] = O

=Za+ 1d4d =0

=a+/d=0 ...0i]
4P term = Ly = k2

= a+3d=12 ... (i)

Subtracting (i) from (i), we get
dd=-12=d=-3

—a+/x(-3)=0

e S
izthterm=t12=21+11x(—3]=21—33=—12

Solution 17.
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(i1 Odd numbers between 50 and 150 are as follows:
5153255 ) S
This forms as A.P. with first term a = 51, commaon differenced= 2
and last term | = 149
Let there be n terms in this AP,
FErem e s
=a+(n-1)d=149
=51+(n-1)x2= 149
=(n-11x2=92
=n-1=49
==kl

~ Reguired sum = 5—;(51 +149)= 25x 200 = 5000

(i) Even numbers between 100 and 200 are as follows:
102, 104, 106, ......., 198
This forms as AP, with first term a = 102, common differenced = 2
and last term | = 198
Let there be n terms in this AP,
Then,|l = t, = 198
=a+(n-1)d=198
= 102+(n-1)x2= 198
=(n-11x2=96
=n-1=48
=rifr]

~ Reqguired sum = ?[102+ 198)= ? x 300 =7350

Solution 18.
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Sﬂ=ar|2+br|
Fepladngn by (n- 1), we get
Sq=dn-1F +b(n-1)
—an® —2n+ 1)+ (bn-b)
— g = Panearbn-b
=50 S
= [aF® +brl=lart = 2ah+a+50=5)
- an® +bn-an® +2an-a-bn+b
=Zan-a+b
Fepladngn by (n- 1), we get
fhoy==2dn-11-a+b
=Zan-2a-a+b
Moy,
b, -t,_;=(Zan-a+b)-(2an-2a-a+b)
=Zan-a+b-2an+ 2a+a-b
= 2a, which is constant, independent of n

Thus, the sequence is an AP,

Solution 19.
Let a and & be the first terms and d be the common difference of bwo A P.s.

Given,

t5p —t'sg = 30

=(a+49d)1-(a'- 49d) = 50

—=a-a =50

Py,

tan —t'eg =(a+79d)-(a'- 79d)
=a-a
=50

Solution 20.
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sum of first n terms = %[EEI+ (- 1]

=3, =%[Ea+[r‘|— 1]

sum of first 2n terms = %[EEJ+ (2n— 1)d]

= %[zm (2n - 1)d]

sum of first 3n terms = ?[EEJ+ (3n - 1)d]

=S5 = 2[2a+ (3n- 1]

By

Now, (Sg = S1) = 3| S [2a+ (- 1)d] - %[zm(n— 1j|d]}

[l

[2[2a+ (2n- 1)d]-[2a+ (n- 1d]]

[ da+(dn-2)d]-[2a+ (n- 1d]]

(da-2a+(dn-2-n+1d]

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

3n
=
3n
2
3
=
3
=

S
=53 =352 -51)

LJ
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