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Question 1:

Show that each of the progressions given below is an AP. Find the first term,
common difference and next term of each.

1) 9,15, 21, 27, .....

(i) 11, 6,1, -4, ......

(i) -1, -5/6 , -2/3 , -1/2 5 .ceuveennnn

(iv) V2, V8, V18,32, ........

(v) \20, V45, V80, V125, ......

Solution:

(1)9,15,21,27, ...

Here, 15 -9 =21 - 15=27 —21 =6 (which is constant)
Common difference is 6

Ord=6

Nextterm=27+d=27+6 =33

(i) 11, GA , -4.. &
Here, 6 —11=1—-6=-5-4—1 =-5 (which is constant)

d (common difference) = -5
Next term = -4 —5=-9

(iii) -1, -5/6 , -2/3 , <1/2 ,ceevvrn..
-5/6 - (-1) = 1/6 and
2/3 - (-5/6) = 1/6

d (common difference) = 1/6
Next term =-1/2 + 1/6 = -1/3
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(iv) V2, V8, V18,32, ........

V8-v2 =2\2 -\2=12

V32 -V18 =42 -3\2 =12

d (common difference) = 2

Next term = V32 + V2 = 4V2 + V2 = 52 =50

(v) V20, V45,80, V125, ......

\20, V45, V80, V125, ......

V45 -N20 =35 -2V5=15

V125 - V80 = 5V5 - 4V5 =5

d (common difference) = V5

Next term = V125 + V5 = 5V5 + V5 = 6V5 or V180
Question 2:

Find:

(i) the 20th term of the AP 9, 13,17, 21, ......

(ii) the 35th term of the AP 20,17, 14, 11, ......

(iii) the 18th term of the AP V2, V18, 50,98, .........
(iv) the 9th term of the AP 3/4, 5/4,7/4, 9/4,.......
(v) the 15th term of the AP -40, -15, 10, 35, ......

Solution:
(1)Given: AP1s9, 13, 17,21, ......

Here, first term=a =9
Common difference=d=13-9=4

a,=a+(n-1)d
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a=9 + (20-1)4

=85

(11) the 35th term of the AP 20, 17, 14, 11, ......

Given: AP1s 20,17, 14,11, ......

Here, first term =a = 20
Common difference=d=17 -20=-3

n=35

a,=a+(n-1)d

ass =20 + (35-1)(-3) =

-82

(iii) the 18th term of the AP V2, V18, V50, V98, .........
Given: AP is V2, V18, V50,98, .........

or V2, 3V2, 52, 7\2.....

Here, first term=a = \2
Common difference = d =3V2 - V2 =22

n=18
a,=a+(n-1)d
a;g = \/2 o 34\/2 =

352
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(iv) the 9th term of the AP 3/4, 5/4, 7/4,9/4,.......
Given: AP1s3/4,5/4,7/4,9/4,.......

Here, first term =a = 3/4
Common difference=d=5/4 -3/4=1/2

=9

a,=a+(n-1)d

ag=3/4+(9-1)1/2

=19/4

(v) the 15th term of the AP -40, -15, 10, 35, ......
Given: AP is -40, -15, 10, 35, ......

Here, first term =a = -40
Common difference =d = -15 - (-40) = -15 + 40 =25

ne=13

a ,=at(n-1)d
a;s=-40+(15-1)25=
310

Question 3:

(i)Find the 37th term of the AP 6,73/4,9 1/2,11 1/4 ,...........
(ii)Find the 25th term of the AP 5,41/2,4,3 1/2,3,..........
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Solution:
(1)Given AP is

6 73' 9l ll'!-
’ 4! L) 4!"'

Here, first term=a =6

Common difference:
3 3 7
d=17 ria 6= l: =37

Here, first term=a =6
Common difference =d = -15 - (-40) = -15 + 40 = 25

=57
a,=a+(n-1)d

ay; =6+ (37-1)(7/4)
=69

(i) GivelRAP is€a4 1784, 30 2F 3, ..........
Given AP 1s

5 4l 4 3l 3
- | 2, » 2, o

Here, first term=a=>5

Common difference:
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a,=a-+(n-1)d

s =5+ (25-1)(-172)
oF;

Question 4:

Find the value of p for which the numbers 2p — 1, 3p + 1, 11 are in AP. Hence, find
the numbers.

Solution:

If 2p—1,3p+1, 11 are terms in AP, then
d)—ad; —az—a (1)
From given:

a1=2p—1
a :3p+1
a3=11

From (1), we get
Gp+1H)-Q2p-1)=11-CBp+1)
3p+1-2p+1=11-3p-1
p+2=10-3p

4p =38

p=2

For p = 2, these terms are in AP.

Question 5:

Find the nth term of each of the following APs:
Eall# 7, 23, ......

(1) 1059, 2, -5, cisns

Solution:
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@WAPIs5, 11,17, 28, .cuss
Here, firstterm= a=>5
Common difference=d=11-5=6

Now,
a,=a(n—1)d

=5+(n-1)6

=5+6n-6

=(6bn—1)

(i) APis 16,9,2,-5, ......

Here, first term= a =16

Common difference= d=9 - 16=-7
a,=a+(n-1)d

=16+ (n—-1)(-7)

=16-Tn+7

=(23 - 7n)

Question 6:

If the nth term of a progression is (4n — 10) show that it is an AP. Find its
(i) first term,

(ii) common difference, and

(iii) 16th term.

Solution:

n™ term of AP is 4n — 10 (Given)
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Puttingn=1,2, 3,4, ..., we get
Atn=1:4n-10=4x1-10=4-10=-6
Atn=2:4n-10=4x2-10=8-10=-2
Atn=3:4n-10 =4x3-10=12-10=2
Atn=1:4n-10=4x4-10=16-10=6
We see that -6, -2, 2, 6,... are in AP

(1)first term = -6

(11) Common difference = -2 — (-6) =4

(111) 16th term:

Using formula: a,=a+ (n—1)d
Heren=16

316=-6+(16— 1)4=54

Question 7:
How many terms are there in the AP 6, 10, 14, 18, .... 174?

Solution:

Given: AP 1s 6, 10, 14, 18,..., 174

Here, first term=a =6

Common difference= d=10-6=4

To find: the number of terms (n)

Lastterm=a+ (n— 1)d
174=6+(mn-1)4
174—-6=(mn-1)4

n—1= 168/4 =42
n=42+1=43
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There are 43 terms.

Question 8:

How many terms are there in the AP 41, 38, 35, ..., 8?
Solution:

Given: AP1s 41, 38,35,...,8
Here, first term =a =41

Last term =8

Common difference= d =38 — 41 =-3
To find: the number of terms (n)
Lastterm=a+ (n—1)d

8 =41+ (n—1)(-3)

8—41 =(n—1)(-3)

n-1=11

n=11+1=12
There are 12 terms.

Question 9:

How many terms are there in the APis 18,151/2,13, ...,-47 ?
Solution:

Given: AP1s 18,31/2 , 13, ..., -47

Here, first term=a =18

Last term = -47

Common difference = d =-5/2

To find: the number of terms (n)

Lastterm=a+ (n—1)d
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-47=18+(n—

1)(-5/2)

-47 - 18 =(n - 1)(-5/2)

n=27
There are 27 terms.

Question 10:
Which term of the AP 3, 8, 13,18, ... is 88?

Solution:

Let nth term is 88.

AP 1s 3,8, 13,18, ...

Here,

Firstterm=a=3

Common difference= d=8-3=5
nthtermof APisa,=a+(n—1)d
Now,

88 =3+ (n-1)5)
88—-3=(m-1)x5

n—1=88/5

orn=17+1=18

Therefore: 88 1s the 18th term.

Question 11:
Which term of the AP 72, 68, 64, 60, .....is 0?

Solution:
APis 72,68, 64,60, .....

Let nth term 1s 0.
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Here,

First term =a =72

Common difference =d =68 -72 =-4
a,=a+(n-1)d

0=72+(n—1)-4)

-72=-4(n-1)
n—-1=18
n=18+1=19

Therefore: 0 1s the 19th term.
Question 12:

Which term of the AP 5/6,1,11/6,11/3,.....1s 3?
Solution:

AL
61 ’ 6! 3,--0

Here.

First term =a = 5/6

Common difference =d=1-5/6=1/6
Now:a,=a+(n—1)d
3=5/6+n-1)1/6

Let nth term 1s 3

Now, a, =a + (n-1)d

3=5/6+ (n-1)1/6



WWW.edllgl'OSS.COIll

| EDUGROSS

WISDOMISING KNOWLEDGE

RS Aggarwal Solutions for Class 10 Maths Chapter 5 Arithmetic
Progression
n-1=13

n=13+1=14
Therefore, 3 is the 14th term.
Question 13:

Which term of the AP 21, 18, 15.... is -81?
Solution:

AP is 21, 18,15, ......
Let nth term -81

Here,a=21,d=18-21=-3
a,=a+(n-1)d

-81 =21+ (n—1)(-3)

81 -21=(n-1)(-3)

-102 =(n—1)(-3)
n=34+1=35

Therefore, -81 1s the 35th term

Question 14:

Which term of the AP 3, 8, 13, 18, ...will be 55 more than its 20th term?
Solution:

Given AP is 3, 8,13, 18,...

Firstterm=a=3

Common difference=d=8 -3 =5

And n = 20 and a,, be the 20™ term, then

a20=a+(n—1)d

=3+(20-1)5

=3+95

=98

The required term = 98 + 55 = 153
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Now, 153 be the nth term, then
a,=a+(n-1)d
153=3+m-1)x5

153 -3=5n-1)
150=5(n—-1)

n—1=30

n=31

Required term will be 31st term.

Question 15:

Which term of the AP 5, 15, 25.... will be 130 more than its 31st term?
Solution:

APis 5,15, 25,...

Firstterm=a=>5

Common difference=d=15-5=10

Find 31* term:

a;;=a+(n-1)d

=5+@31-1)10
=5+30x 10
=305

Required term = 305 + 130 =435
Now, say 435 be the nth term, then
a,=a+(n-1)d
435=5+(n-1)10
435-5=(mn-1)10

n—1=43

n=44

The required term will be 44th term.

Question 16:

If the 10th term of an AP is 52 and 17th term is 20 more than its 13 th term, find the
AP

Solution:

Let a be the first term and d be the common difference, then
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To=a+t(n-1)d=a+9d=52
T;,=a+16dand T\;=a+ 12d
5Ty =T33 =20
(a+ 16d) - (a+ 12d) = 20
a+16d-a-12d=20
= 4d=20

d=7=5

52=a+9d=a+9x5
52=a+45

L a=52-45=17
Now, AP will be 7, 12, 17, 22, ...

Question 17:

Find the middle term of the AP 6, 13, 20...., 216
Solution:

APis 6,13, 20....,216

a=6,d=7and1=216

LetT,=l=a+(n-1)d

210
216—6=(n-l)7$—7- =n-1

n-1=30=>n-30+1=31
This AP has 31 terms

. 31+1
Middle term = —-2— = 16th term

ajg=6+(16-1)7=6+ 105 =111
Therefore, midterm of the AP id 111.

Question 18:

Find the middle term of the AP 10, 7,4, .......... (-62)
Solution:
APi1s10,7,4, ........ , (-62)

a=10,
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d=7-10=-3,

and

1=-62

Now,a n=1=a+(n-1)d

-62=10+(n—-1)x(-3)

-62 - 10=-3(n- 1)

-72=-3(n—1)

Orn=24+1=25

Middle term = (25 + 1) /2 th = 13th term
Find the 13™ term using formula, we get
a;3= 10 + (13 — 1)(-3) = 10 — 36 = -26

Question 19:
Find the sum of two middle most terms of the AP -4/3,-1, -2/3 ,....,41/3.

Solution:

Given AP 1s-4/3,-1, -2/3 ,...,13/3
-2 (-3 st

Here, a= 3:4="1g . 3

L,

3’ 3 3

T#r gy n- 1M

.]_3—..—_4_+ l_].

3 g +(-D3

3 t3 -3
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g ~m-Dy=a-l=wy=
n=17+1=18

13
? is the 18th term

Middle terms will be: (18/2)th + (18/2 + 1)th
= 9th + 10th term

Now,
agt+tag=a+8+a+9d

=2a+17d
= 2(-4/3) + 17(1/3)

=3

Question 20:

Find the 8th term from the end of the AP 7, 10, 13, ...... , 184.
Solution:

Given: AP1s 7,10, 13,..., 184

a=7,d=10—-7=3and1=184

n® term from theend=1—(n—1)d

Now,

8th term from the end be

184 -(8—1)3=184-21=163

Question 21:

Find the 6th term from the end of the AP 17, 14, 11, ..., (-40).
Solution:

Given: APis 17, 14, 11, ...,(-40)
a=17,d=14-17=-3,1=-40

6th term from the end =1—(n—1)d

=-40-(6-1)(-3)

=-40 - (5x (-3))

=-40+ 15

=.25
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Question 22:

Is 184 a term of the AP 3,7,11,15,.....2
Solution:

Given APi1s 3,7, 11,15, ...
a=3,d=7-3=4

Let 184 be the nth term of the AP
a,=a+(n-1)d

184=3+(n-1)x4

184 -3=(n-1)x4

181/4 =n-1

n= 181/4 +1= 185/4 (Which is in fraction)

Therefore, 184 is not a term of the given AP.

Question 23:

Is -150 a term of the AP 11,8, 5, 2,...?
Solution:

Given APis AP 11,8,5,2,...
Herea=11,d=8-11=-3

Let -150 be the nth term of the AP
a,=a+(n-1)d

-150 =11 +(n-1)(-3)

or n=164/3

Which is a fraction.

Therefore, -150 1s not a term of the given AP.

Question 24:

Which term of the AP 121, 117, 113.... is its first negative term?
Solution:

Let nth of the AP 121, 117, 113,... is negative. Let T, be the nth term then
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T, <0
Here,a=121,d=117-121=-+4
T, =121 + (n - 1)4)
121-4n+4<0
125-44 <0
125<4n = 4n> 125
n> = =>n>31~
4 4
Therefore, 32nd term will be the 1st negative term.

Question 25:
Which term of the AP 20,191/4,181/2 ,173/4 ,.............. is its first negative
term?
Solution:
AP is 20 |9-l- 8 : 2
is 20, 4,1 2,174,..
a=20,d=-3/4
Let nth term be the 1st negative term of the AP

a, <0
a,=a+(n-1)d

-3
20+ (n- l)(T) <0

3 3 3 9
20—4n+ 2 <0‘=>20:—Zn<0

3 3 83 4
2O4<4n=>Tx§<n

2< >£3- 2
3 n—n 3 =>1r:>273

Therefore, 28" term will be the 1st negative term.
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Question 26:

The 7th term of an AP is -4 and its 13th term is -16. Find the AP.

Solution:
Let us say a be the first term and d be the common difference of an AP
a,=a+((n-1)d

as=a+(7-1)d
=at+6d=-4............ (1)
Andajz;=a+12d=-16.......... (2)

Subtracting equation (1) from (2), we get
6d=-16—(-4)=-12
From (1), a+6d=-4

at(-12)=-4
a=-4+12=8
a=8 d=-2

AP willbe 8,6,4,2,0, ......

Question 27:
The 4th term of an AP is zero, Prove that its 25th term is triple its 11th term.

Solution:
Let a be the first term and d be the common difference of an AP.

as=a+(n-1)d

=at+@-1)d

=a+3d

Since 4th term of an AP is zero.
at+3d=0

ora=-3d....(1)

Similarly,

as=a+24d=-3d+24d=21d ...Q2)

an=a+10d=-3d+10d=7d ....(3)
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From (2) and (3), we have
as=3xap
Hence proved.

Question 28:
If the sixth term of an AP is zero then show that its 33rd term is three times its 15th
term.

Solution:

Sixth term of an AP is zero
thatis ag=20

a+5d=0

a=-5d

NOW, as=a+ (1’1— | )d
at(15-1)d=-5d+14d=9d

andaj3;=a+(n-1)d=a+(33-1)d=-5d +32d =27d

NOW, aszz - apn

27d : 9d

3581

Which shows that a3; = 3(a;s)
Hence proved.

Question 29:

The 4th term of an AP is 11. The sum of the Sth and 7th terms of this AP is 34. Find
its common difference.

Solution:

Let a be the first term and d be the common difference of an AP.

aa=a+(mn-1)d
as=at+(@d-1)d=a+3d
a+3d=11......... (1)
Now,as=a+4danda;=a+ 6d
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Now, as ta;=a+4d+a+6d=2a-+ 10d
2a+10d = 34
a+5d=17........ (2)

Subtracting (1) from (2), we get
2d=17-11=6
d=23

The common difference = 3

Question 30:

The 9th term of an AP is -32 and the sum of its 11th and 13th terms is -94. Find the
common difference of the AP.

Solution:

Let a be the first term and d be the common difference of an AP.

nthterm=a,=a+(n—1)d
Given: 9th term of an AP 1s -32 and the sum of its 11th and 13th terms 1s -94

Now,
ag=a+8d=-32..(1)

ap=a-+t 10d

az=a+12d

Sum of 11th and 13th terms:
atasz=a+ 10d +a+ 12d

-94 =2a +22d

or a+11d =47 ..(2)
Subtracting (1) from (2) , we have
3d=-47+32=-15

ord=-5
Common difference 1s -5.
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Question 1:
Determine k so that (3k — 2), (4k — 6) and (k + 2) are three consecutive terms of an AP.
Solution:

Given: (3k—2), (4k —6) and (k + 2) are three consecutive terms of an AP.
So, (4k —6) — (3k—2) = (k + 2) — (4k — 6)

2(4k—6)=(k+2)+(3k—2)

8k—-12=4k+0

8k—-4k=0+12

ork=3

Question 2:

Find the value of x for which the numbers (5x + 2), (4x — 1) and (x + 2) are in AP.
Solution:

Given: (5x + 2), (4x — 1) and (x + 2) are terms in AP.
So,d=(4x—1)—(5x+2)=(x+2)—(4x-1)
2(4x—1)=(x+2)+(5x + 2)

8x—2=6x+2+2

8x—-2=6x+4

8x—6x=4+2

orx=3

The value of x is 3.

Question 3:

If (3y — 1), (3y +5) and (5y + 1) are three consecutive terms of an AP then find the value of y.
Solution:

Given: (3y—1), (3y + 5) and (5y + 1) are 3 consecutive terms of an AP.
So, (3y+5)—-(3y—1)—(5y+1)—-(3y +5)

2(3y+5)=5y+1+3y-1

6y + 10 = 8y

8y—-6y=10

2y =10

Ory=5

The value of y is 5.

Question 4:

Find the value of x for which (x + 2), 2x, (2x + 3) are three consecutive terms of an AP.
Solution:

Given: (x + 2), 2%, (2x + 3) are three consecutive terms of an AP.

So, 2x— (x + 2) = (2x + 3) — 2x
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2X=X—2=2x+3-2x
x—2=3

X=2+3=5

The value of x is 5.

Question 5:

Show that (a — b)?, (a% + b?) and (a + b)? are in AP.
Solution:

Assume that (a — b)?, (a® + b?) and (a + b)? are in AP.
So, (a2 +b?) —(a—b)®>=(a+b)*—(a%+b?)

(a2 +b?) —(a*+b%*—2ab)=a%*+b?+2ab—-a?-b?
2ab =2ab

Which is true.

Hence given terms are in AP.

Question 6:

Find three numbers in AP whose sum is 15 and product is 80.
Solution:

Leta—d, a, a + d are three numbers in AP.

So, theirsum=a—-d+a+a+d=15

3a=15

ora=5

Again,

Their Product = (a—d)xax(a+d)=80
a(a?-d?) =80

5(52-d?) =80

25-d*=M6

d? =25 — 16,= 9 = (£3)?
ord=4%3

d=3ord=-2

We have 2 conditions here:
Ata=5,d=3

Numbers are: 2, 5and 8

Ata=5andd=-3
Numbers are : 8, 5, 2

Question 7:
The sum of three numbers in AP is 3 and their product is -35. Find the numbers.
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Solution:

Leta—d, a, a + d are three numbers in AP.

theirsum=a—-d+a+a+d=3

3a=3

ora=1

Again,

Their Product = (a—d)xax(a+d)=-35
a(a?-d?) =-35

(12—-d?) =-35

ord=16

d=6ord=-6

We have 2 conditions here:
Ata=1,d=6

Numbers are: -5, 1 and 7

Ata=1landd=-6
Numbers are:7, 1, -5

Question 8:

Divide 24 in three parts such that they are in AP and their product is 440.
Solution:

Leta—d, a,a +d are three numbers in AP.

theirsum=a—-d+a+a+d=24

3a=24
ora=8

Again,

Their Product = (a—d)xax(a+d)=440
a(a?-d?) =440

8(82-d?) =440

ord=413

Numbers are : (5, 8, 11) or (11, 8, 5)
Question 9:

The sum of three consecutive terms of an AP is 21 and the sum of the squares of these terms is 165.
Find these terms.
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Solution:
Leta—d, a, a + d are three numbers in AP.

theirsum=a-d+a+a+d=21

3a=21
ora=7

Again,
Sum of squares = (a—d)*2 +a”2 +(a + d)*2 = 165

@ +d®-2ad+ad*+a +d®+ 2ad = 165
3a* + 2d% = 165

3(7)2 + 2d% = 165 = 3 x 49 + 242 = 165
147 +2d% = 165 = 244 = 165 - 147 = 18

18
d=+3
Numbers are : (4, 7, 10) or (10, 7, 4)

Question 10:
The angles of a quadrilateral are in AP whose common difference is 10°. Find the angles.

Solution:

Sum of angles of a quadrilateral = 360°

Common difference = 10 = d (say)

If the first number be a, then the next four numbers will be
a,a+10,a+20,a+30

As per definition:
a+a+10+a+20+a+30=360°
4a + 60 =360

4a =300

ora=75°

Other angles:
a+10=75+10=85
a+20=75+20=95
a+30=75+30=105
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Therefore, Angles are 75°, 85°, 95°, 105°

Question 11:

Find four numbers in AP whose sum is 28 and the sum of whose squares is 216.
Solution:

Leta—3d,a—d, a+d, a+3darethe four numbers in AP.
Theirsum=a—-3d+a-d+a+d+a+3d=28

Sum of their square = (a—3d)*2 + (a—d)*2 + (a+d)*2 + (a + 3d)*2 =216

?+9d*-6ad+a* +d*-2ad+a* + P+
2ad + a* + 9d° + 6ad = 216

4a% + 20d* = 216

@+ 5d* = 54

(72 + 5d* = 54 = 54% + 49 = 54
5d2=54—49=5=d2=%=l
@ = (+1)?

d=+l

Numbers will be: (4, 6, 8,10) or( 10, 8, 6, 4)

Question 12: Divide 32 into four parts which are the four terms of an AP such that the product of the
first and the fourth terms is to the product of the second and the third terms as 7 : 15.

Solution:

Leta—3d,a—d, a+d, a+3darethe four numbers in AP.
Therefore:

-3d+a-d+a+d+a+3d=32

ora=8

Again,

(a-3d)(a+3d):(a-d)(a+d)

=7:15
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@-98): (@ -d=17:15
L |
at-d* 15
15a% - 1354 = 7d* - 1d*
15a% - 7a = 135d° - 1
822 = 1284°

=£=8x82_8x64_4_+22
128~ 128 128 472

d=1+2
four partsare:a-6,a-2,a+2amda+6

which implies,
Number are: (2, 6, 8, 10, 14) or (14, 10, 6, 2)

Question 13: The sum of first three terms of an AP is 48. If the product of first and second terms
exceeds 4 times the third term by 12. Find the AP.

Solution:

Leta—d, a, a + d are the three terms in AP

So,

Sum=a—-d+a+a+d=48

3a=48

Or a=16

And,

ala—-d)=4(a+d)+12

16 (16 —d)=4(16+d)+12
256—-16d=64 +4d + 12 =4d + 76
256 -76 =4d + 16d

180 = 20d

d=9

Which implies:

Numbers are : (7, 16, 25)
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Exercise 5C Page No: 281

Question 1: Find the sum of each of the following APs:
(i)2,7,12,17,..... to 19 terms.

(ii) 9, 7, 5, 3,.....to 14 terms.

(iii) -37, -33, -29,....12 terms.

(iv) 1/15,1/12,1/10,...to 11 terms

(v) 0.6,1.7, 2.8,.... to 100 terms.

Solution:

Sum of n terms of AP formula:

, n _ .

Sp = —=[2a + (n— 1)d]

2 ' " asn (2)

Where

Firstterm=a
Common difference =d

Number of terms = n

(i)2,7,12,17,..... to 19 terms.

a=2
d=7-2=5
Using (1)

S1o=19/2(2(2) + (19 - 1)5)

=(19)(4 +90)/2

=(19 x 94)/2

=893

Sum of 19 terms of this AP is 893.

(i)9, 7,5, 3,.....to 14 terms.
a=9

d=7-9--2

Using (1)

S1a=14/2 [2(9) + (14 - 1)(-2)] =
(7)(18 - 26)
=-56
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Sum of 14 terms of this AP is - 56.
(iii) -37, -33, -29,....12 terms.

a=-37
d=(-33)-(-37)=4
Using (1)

S;,= 12/2 [2(-37) + (12 - 1)(4)]
=(6)(-74 + 44)

=6x(-30)

=-180

Sum of 12 terms of this AP is - 180.

(iv) 1/15,1/12,1/10,...to 11 terms

a=1/15
d =(1/12) - (1/15) = 1/60
Using (1)

Si;= 11/2 [2(1/15) + (11 - 1)(1/60)] =
(11/2) x [(2/15) + (1/6)]

=33/20

Sum of 11 terms of this AP is 33/20.

(v)0.6,1.7,2.8,.... to 100 terms.

a=0.6
d=1.7-06=1.1
Using (1)

Sy00= 100/2 [2(0.6) + (100 - 1)(1.1)]
=(50) x [1.2+(99x1.1)]
=50x110.1

= 5505

Sum of 100 terms of this AP is 5505.

Question 2: Find the sum of each of the following arithmetic series:
(()7+101/2 +14+ ...+ 84
(i) 34+32+30+..+10
(iii) (-5) +(-8) +(-11) + ... +
(-230)
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(iv)5+(-41) + 9+ (-39) + 13 + (-37) + 17 + ... + (-5) + 81 + (-3)
Solution:

()7+101/2 +14 + ..+ 84
Firstterm=a=7

Common difference =d = (21/2) -7 =(7/2)
Lastterm=1=84

Now, using formula:
84=a+(n-1)d
84=7+(n-1)(7/2)

77 = (n-1)(7/2)

154=7n-7

7n =161

n=23

Thus, there are 23 terms in AP.
Now,

Find Sum of these 23 terms:
Sy3=23/2[2(7) + (23 - 1)(7/2)]
=(23/2) [14 + (22)(7/2) ]
=(23/2) [91]

=2093/2

Sum of 23 terms of this AP is 2093/2.

(ii)34+32+30+...+10
Firstterm=a=34

Common difference=d=34-32=-2
Lastterm=1=10

Now, using formula:
10=a+(n-1)d

10=34+ (n-1)(-2)
10-34=(n-1)(-2)

n=13

Thus, there are 13 terms in AP.
Now,

Find Sum of these 13 terms:
S13=13/2[2(34) + (13 - 1)(-2)]
=(13/2) [68 + (12)(-2)]

= (13/2) x 44

=286
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Sum of 13 terms of this AP is 286.

(iii) (-5) + (-8) + (-11) + ... + (-230)
Firstterm=a=-5

Common difference=d=-8-(-5)=-3
Last term =1=-230

Now, using formula:
-230=a+(n-1)d
-230=-5+(n-1)(-3)
-230+5=(n-1)(-3)

n=76

Thus, there are 76 terms in AP.
Now,

Find Sum of these 76 terms:
S76=76/2 [2(-5) + (76 - 1)(-3)]
=38 x [(-10) + (75)(-3)]

=-8930

Sum of 76 terms of this AP is -8930.

(iv)5+(-41)+9+(-39)+13+(-37)+17 +

WWW.edllgl’OSS.COIIl

ot (-5)+ 81+ (-3)

The given series is combination of two AP's.

LetA;=5+9+13 + ....4 +77 + 81
and A, =-41-39-37-...... (-3)

For A;:

Firstterm=a=5

Common difference =d =2
Last term =1=81

Now, using formula:
81=5+(n-1)4

n=20

Thus, there are 20 terms in AP.
Now,

Find Sum of these 76 terms:
Szo= n/2 [a + I]

=20/2 (5 + 81)

=860
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Sum of 20 terms of this AP is 860.
For A,:

Firstterm=a=-41
Common difference=d =2
Lastterm=1=-3

Now, using formula:
3=-41+(n-1)2

n=20

Thus, there are 20 terms in AP.
Now,

Find Sum of these 76 terms:
S=n/2[a+]]

=20/2 (-41- 3)

=-440

Sum of 20 terms of this AP is -440.
Therefore, Sum of total terms: 860 - 440 = 420.

Question 3: Find the sum of first n terms of an AP whose nth term is (5 — 6n). Hence, find the sum of
its first 20 terms.
Solution:

Given:a,=5-6n

Find some of the terms of AP:
Putn=1, we geta; =-1 =first term
Putn =2, wegeta,=-7=second term

Common difference=d=a,-a;=-7-(-1)=-6
Sum of first n terms:

Sn=n/2[2a+(n-1)d]

=n/2[- 2+ (n-1)(-6)]

=n(2-3n)

sum of first 20 terms:

Sy0=20/2[2(-1) + (20 - 1)(-6)]

=10[-2-114]

=-1160

Sum of its first 20 terms of AP is -1160.
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Question 4:
The sum of the first n terms of an AP is (3n? + 6n). Find the nth term and the 15th term of this AP.
Solution:

Given: S,=3n%+6n

$;=3(1*+6x1=3+6=9
S, =302 +6x2=12+12=24
d=15-9=6
a=9
T,=a+(n-1)d=9+(n-1)x6
=94+6n-6=3+6n
=6n+3
T;s=6x15+3=90+3=93

Question 5: The sum of the first n terms of an AP is given by S,, = (3n? — n). Find its
(i) nth term,

(i) first term and

(iii) common difference.

Solution:

S,=3n*—n
S;=3(1)>-1=34=2
S,=3(2)2-2=12-2=10
a1=2

a,=10-2=8

(iJa,=a+(n—-1)d

=2+(n—-1)x6

=2+6n-6

=6n-4

(ii)  Firstterm=2

(ili) Common difference=8-2=6

Question 6: (i) The sum of the first n terms of an AP is (5n?/2 + 3n/2). Find the nth term and the
20th term of this AP.

(ii) The sum of the first n terms of an AP is (3n2/2 + 5n/2). Find its nth term and the 25th term.
Solution:
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sn°  3n
_——

5 3 s 38
=t T3zr3Tv4
_52 3@ _20 6

775t T3 3
=10+3=13
T,=S,-§;=13-4=9
T, =4
d=9-4=5
Now, T, =a+ (n-1)d
=4+(m-1)x5
=4+5n-5=(n-1)
Ty, =5x20—-1=100-1=99
(ii)
_ a5
n 2 2
A skl _3 58
I e T N
32 5@ 3x4  5x2
= vt T2t
L
=5+ A=l
T,=40ra=4

d=T2—T,=7—4=3

Now, T,=a+(n- 1)d
=4+(n-1)x3=4+3n-3
=3n+1

T3 *x25+1=75+1=176

Question 7: If mth term of an AP is 1/n and nth term is 1/m then find the sum of its first mn terms.

Solution:

www.edugross.com

Let a be first term and d be the common difference of an AP.

mth term =1/n
so,
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am=a+(m-1)d=1/n......... (1)
nth term=1/m
an =a+(n=1)d=1/m wuss (2)

Subtract (2) from (1)

1
(-1 (n- 1) =~ -

m-n

dn—n) =

d=1/mn ...(3)

From (3) and (1), we get

11 I m-l
a+(m-1)x — =~ =g=—
mn n n mn

Sum of first mn terms:

Smn = Mn/2 [2(1/mn) + (mn-1) (1/mn)]
=mn/2 [1/mn + 1]

= (1+mn)/2

Question 8:

How many terms of the AP 21, 18, 15, ... must be added to get die sum 0?
Solution:

APis 21, 18, 15,...

a=21,

d=18-21=-3

Sum of terms=S,=0

(n/2) [2a+(n-1)d]=0
(n/2) [2(21) +(n-1)(-3)]=0
(n/2) [45-3n]=0
[45-3n]=0
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n =15 (number of terms)
Thus, 15 terms of the given AP sums to zero.

Question 9: How many terms of the AP 9, 17, 25, ... must be taken so that their sum is 636?
Solution:

APis9, 17, 25,...

a=9,d=17-9=8

Sum of terms =S, =636

(n/2) [2a + (n-1)d] =636

(n/2) [2(9) + (n - 1)(8)] = 636

(n/2)[10 + 8n] = 636

4n? +5n-636 =0 (which is a quadratic equation)

(n-12)(4n+53)=0
Either (n-12)=0 or(4n+53)=0

n=12orn=-53/4

Since n can’t be negative and fraction, so
n=12

Number of terms = 12 terms.

Question 10: How many terms of the AP 63, 60, 57, 54, ... must be taken so that their sum is 693?
Explain the double answer.

Solution:

AP is 63, 60, 57, 54,...

Here,a=63,d=60-63=-3and sum =S, =693

693 = %{2 X 63 + (n— 1(=3)]

693 x 2=n(126 — 3n + 3)

1386 = n(129 - 3n)

1386 = 1291 — 32

3n% - 1297+ 1386 =0

n? -43n+462=0

Which is a quadratic equation
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W ~2ln-22n+462=0
n(n-21)-22(n-21)=0
(n-21)Yn-22)=0
Either, n— 21 =0, then n = 21
orn—-22=0,thenn=22
Number of terms = 21 or 22
Ty=a+(n-1)d
=63 + (22 - 1X-3)
=63+21x(-3)=63-63=0
Which shows that, 22th term of AP is zero.

Number of terms are 21 or 22. So there will be no effect on the sum.

Question 11:
How many terms of the AP 20, 19 1/3, 18 2/3, ... must be taken so that their sum is 300? Explain

the double answer.
Solution:

. 1 2
AP is 20, 193, 183,...
Here, a =20, d =-2/3 and sum = s, = 300 (for n number of terms)

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

300 = % |:2x20+(n—1{~72n

R 4
x 73] 40 3 + =
600 n[ 3rr+3]

122-2n
600=n(_3_)

1800 = 122n — 2*
2n? - 122n+ 1800 =0
n —61n+900 =0

n? - 25n—36n+900=0

n(n-25) - 36(n-25) =0
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(n-25)(n-36) =
Either (n-25)=0 or(n-36)=

n=25 orn=36

Forn=25

25 -2
= 22| G025 =T) —
300 = 3 [ x 20 +( )( 3 ]J
3 [4o+24x[f—3]]
2 3
—240 1 o 22 x 24 =300
= Ho-1el=5

Which is true.

Forn=36

- Smcf3]

- .8[40+35x”3—2]

70 120-70
18{ 3] 18 x 3

=300
Which is true.
Result is true for both the values of n

So both the numbers are correct.
Therefore, Sum of 11 terms is zero. (36-25=11)

Question 12: Find the sum of all odd numbers between 0 and 50.
Solution:

Odd numbers between0and 50are 1,3,5,7,9, ..., 49
Here,a=1,d=3-1=2,1=49
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49=1+n-1)x2
49-1=2(n-1)=2(n-1)=48

1= -2
n—1=-—=

n=24+1=25

Sum of odd numbers:
=n/2(a+1)

=25/2 (1 + 49)
=25/2(50)

=625

Question 13: Find the sum of all natural numbers between 200 and 400 which are divisible by 7.

Solution:
Natural numbers between 200 and 400 which are divisible by 7 are 203, 210, 217,......,399.

Here,AP is 203, 210, 217,......,399

First term =a = 203,
Common difference =d =7 and
Last term =1=399

We know that, | =a + (n-1)d

399 =203 +(n-1)x7
399 203 =7(n—1) = 7(n- 1) =196

l'ﬁ()-"ZS
n-1 ==

n=28+1=29
n=29

There are total 29 terms.
Now, find the sum of all 29 terms:
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n
Sp9= glat 1

29
= [203 +399]

29
Tl 602 = 8729

Sum of all 29 terms is 8729.

Question 14: Find the sum of first forty positive integers divisible by 6.
Solution:

First forty positive integers which are divisible by 6 are

6,12, 18, 24,...... to 40 terms

Here,a=6,d=12-6 =6, and n =40.

Sum of 40 terms:
n

40
=S [2x6+(40-1)x6]

= 20[12 + 39 + 6] = 20[12 + 234]
=20 x 246 = 4920

Question 15: Find the sum of the first 15 multiples of 8.
Solution:

First 15 multiples of 8 are as given below:

8, 16, 24, 32,.....to 15 terms
Here,a=8,d=16-8=8,andn=15

Sum of 15 terms:

15
S;5= 5 [2x8+(15-1)x 8]

2 6+ 14 8-E|6+112
7 16+ 14 8] = 16 + 112]

= x 128 = 960
2

I
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Question 16: Find the sum of all multiples of 9 lying between 300 and 700.
Solution:
Multiples of 9 lying between 300 and 700 = 306, 315, 324, 333, ..., 693

Here, a=306,d =9, and | = 693
We know that, | =a + (n-1)d
693 =306 +(n—-1)x9

(n-1) x 9 =693 — 306 = 387

n-1=-—3g-=

n=43 + 1 =44
There are 44 terms.

Find the sum of 44 terms:

n
Sga = 3[‘”[]

44
= — [306 +693]

=22 x999 =21978

Question 17: Find the sum of all three-digit natural numbers which are divisible by 13.
Solution:
3-digit natural numbers: 100, 101, 102,....... ,999.

3-digit natural numbers divisible by 13:
104, 417, 130,......... , 988
Which is an AP.

Here,a =104,d =13, 1=988
l=a+(n-1)d

988 = 104 + (n-1)13

n=69
There are 69 terms.
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Find the sum of 69 terms:

Sh=n/2(a+1)

=69/2(104 + 988)

=37674

Question 18: Find the sum of first 100 even natural numbers which are divisible by 5.
Solution:

Even natural numbers: 2, 4, 6, 8, 10, ...

Even natural numbers divisible by 5: 10, 20, 30, 40, ... to 100 terms
Here,a=10,d=20-10=10,and n =100

S, =n/2(2a + (n-1)d)

=100/2 [2 x 10 + (100-1)10]

= 50500

Question 19: Find the sum of the following.

(4-1/n) +(4-2/n) + (4-3/n) + ...

Solution:

Given sum can be written as (4 + 4 + 4 + 4+....) - (1/n, 2/n, 3/n, .....)
Now, We have two series:

First series:=4+4+4 + ... up to n terms

=4n

Second series: 1/n, 2/n, 3/n, .....

Here, firstterm=a=1/n

Common difference =d = (2/n) - (1/n) = (1/n)

Sum of n terms formula:
Sn= n/2[2a+ (n-1)d]
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Sum of n terms of second series:
Sn=n/2[2(1/n) + (n - 1)(1/n)]
=n/2[(2/n) +1-(1/n)]
=(n+1)/2

Hence,

Sum of n terms of the given series = Sum of n terms of first series - Sum of n terms of second series
=4n-(n+1)/2

=(8n-n-1)/2

=1/2 (7n-1)

Question 20: In an AP, it is given that S; + S; = 167 and S, = 235, then find the AP, where S,
denotes the sum of its first n terms.

Solution:

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

n
Sg = '2'[20 t (n— 1)d]

3
=37[R2a+ (-1
N
= > [2a + 4d)
Similarly,
7
S, = E[Za+6dj

10
and S, = —-[2a+ 9d) = 5(2a + 9d)

5 7
Now, 5(20 + 4d) + -E(Za+ 6d) = 167

Sa+10d+ 7a+ 21d = 167

12a+31d = 167 (i)
and 5(2a + 9d) = 235
2a+9d=47 i)

Multiply (i) by (i) and (ii) by 6,
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12a + 31d = 167
12a + 54d = 282
-115
23d =115 =— =
=d 23 5

From (i), 12a + 31 x 5 = 167
12a + 155 =16 = 12a = 167 - 155

12
Iz = I e—
a=12=>a 2 1

Which implies:a=1andd=5
Therefore, the AP is 1, 6, 11, 16,......

Question 21: In an AP, the first term is 2, the last term is 29 and the sum of all the terms is 155. Find
the common difference.

Solution:

Let d be the common difference.
Given:

firstterm=a=2

lastterm =1=29

Sum of all the terms =S, = 155
S,=n/2[a+]

155 =n/2[2 + 29]

n=10

There are 10 terms in total.

Therefore, 29 is the 10th term of the AP.
Now, 29=a+(10-1)d

29=2+9d

27 =9d

d=3

The common difference is 3.
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Question 22: In an AP, the first term is -4, the last term is 29 and the sum of all its terms is 150. Find
its common difference.

Solution:

Let d be the common difference.
Given:

firstterm=a=-4

lastterm =1=29

Sum of all the terms =S,, = 150

S,=n/2[a+]]
150 = n/2[-4 + 29]
n=12

There are 12 terms in total.
Therefore, 29 is the 12th term of the AP.

Now, 29=-4 + (12 -1)d
29=-4+11d
d=3

The common difference is 3.

Question 23: The first and the last terms of an AP are 17 and 350 respectively. If the common
difference is 9, how many terms are there and what is their sum?

Solution:

Let n be the total number of terms.
Given:

Firstterm=a=17

Last term =1=350

Common difference=d =9

l=a+(n-1)d
350=17 +(n-1)9
n =38

Again,
S,=n/2[a+]]
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=38/2[17 + 350]
=6973
There are 38 terms in total and their sum is 6973.

Question 24: The first and the last terms of an AP are 5 and 45 respectively. If the sum of all its terms
is 400, find the common difference and the number of terms.

Solution:

Let n be the total number of terms and d be the common difference.
Given:

firstterm=a=5

last term =1=45

Sum of all terms =S, =400
Sh=n/2[a+]]
400 = n/2[5 + 45]

n/2 = 400/50
n=16

There are 16 terms in the AP.

Therefore, 45 is the 16th term of the AP.
45=a+ (16 - 1)d

45 =5 +15d
40 = 15d
15d =40
d=28/3

Common difference =d = 8/3
Common difference is 8/3 and the number of terms are 16.

Question 25: In an AP, the first term is 22, nth term is -11 and sum of first n terms is 66. Find n and
hence find the common difference.

Solution:

Let n be the total number of terms and d be the common difference.
Given:

firstterm=a=22
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nth term =-11
Sum of all terms =S,, = 66

Sh=n/2[a+1]

66 = n/2[22 + (-11)]

n=12

There are 12 terms in the AP.
Since nth term is -11, so
a,=a+(n-1)d
-11=22+(12-1)d

d=-3

Therefore, Common difference is -3 and the number of terms are 12.
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Question 1: The first three terms of an AP are respectively (3y — 1), (3y + 5) and (5y + 1), find the
value of y.
Solution:

Given: (3y—1), (3y + 5) and (5y+ 1) are in AP
So, (3y+5)—-(3y—-1)=(5y+1)-(3y+5)
2(3y+5)=(5y+1)+(3y-1)

6y + 10 = 8y

8y—-6y=10

2y =10

Ory=5

The value of y is 5.

Question 2: If k, (2k — 1) and (2k + 1) are the three successive terms of an AP, find the value of k.

Solution:

Given: k, (2k — 1) and (2k + 1) are the three successive terms of an AP.
So, (2k—1)—-k=(2k +1) - (2k-1)

2(2k—1)=2k+1+k

4k -2=3k+1

4k -3k=1+2

ork=3

The value of k is 3.

Question 3: If 18, a, (b — 3) are in AP, then find the value of (2a - b).
Solution:

Given: 18, a, (b — 3) are in AP

a—-18=b-3-a

a+a—-b=-3+18

2a—-b=15

Question 4: If the numbers a, 9, b, 25 form an AP, find a and b.

Solution:

Given: a, 9, b, 25 are in AP.
So,9-a=b-9=25-b
b-9=25-b
b+b=22+9=34
orb=17

And,
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a—-b=a-9
9+9=a+b
a+b=18
a+17=18

ora=1

Answer: a =18, b=17

Question 5: If the numbers (2n - 1), (3n + 2) and (6n — 1) are in AP, find the value of n and the

numbers.

Solution:

Given: (2n—1), (3n+2) and (6n — 1) are in AP
So,(3n+2)—(2n-1)=(6n—=-1)—=(3n +2)
(3n+2)+(3n+2)=6n-1+2n-1
bn+4=8n-2

8n—-6n=4+2

Orn=3

Numbers are:

2x3-1=5

3x3+2=11

6x3-1=17

Answer: (5,11, 17) are required numbers.

Question 6: How many three-digit natural numbers are divisible by 7?
Solution:
3-digit natural numbers: 100, 101,........ 990 and

3-digit natural numbers divisible by 7: 105, 112, 119, 126, ..., 994
Here, a =105, d=7, =994

a,=()=a+(n-1)d

994 =105+ (n—1)x7

994-105=(n-1)7

n—-1=127

n=128

Answer: There are 128 required numbers.

Question 7: How many three-digit natural numbers are divisible by 9?

Solution:
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3-digit numbers: 100, 101,....... ,999
3-digit numbers divisible by 9 : 108, 117, 126, 135, ..., 999

Here, a=108,d=9, |1 =999
a,(D=a+(n-1)d
999=108+(n—-1)x9
(n—1)x9 =999 —108 = 891
n-1=99

n =100

Question 8: If the sum of first m terms of an AP is (2m? + 3m) then what is its second term?
Solution:

Sum of first m terms of an AP = 2m? + 3m (given)

Spm=2m?+3m

Sum of oneterm=S;=2(1)>+3x1=2+3 =5 =first term

Sum of first two terms =S, =2(2)?+3x2 =8+ 6=14

Sum of first three terms =S3=2(3)>+3x3 =18 +9 =27

Now,

Secondterm=a;=5,—-5;=14-5=9

Question 9: What is the sum of first n terms of the AP, a, 3a, 5a,.............
Solution:

AP is a, 33, 5a,.....

Here,a=2a,d=2a

Sum =S,=n/2[2a + (n-1)d]

=n/2[2a + 2an - 2a]
=an?

Question 10.: What is the 5th term from the end of the AP 2, 7, 12, ......... 47?
Solution:

Given APis2,7,12,17, ...... 47
Here,a=2,d=7-2=5,1=47

nth term fromtheend=1-(n-1)d

5th term fromtheend=47—-(5-1)5=47-4x5=27
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Question 11: If an denotes the nth term of the AP 2, 7, 12, 17, ..., find the value of (azg — a,).

Solution:

GivenAPis2,7,12,17,........
Here,a=2,d=7-2=5

Now,

a,=a+(n—-1)d=2+(n-1) 5=5n-3

a3p=2+(30-1)5=2+145=147 and
ay=2+(20-1)5=2+95=97
a30—320:147—97:50

Question 12: The nth term of an AP is (3n + 5). Find its common difference.
Solution:

Nth term=a,=3n+5 (given)

an=3(n-1)+5=3n+2

Common difference =d = a, — a1

=(3n+5)—(3n+2)

=3n+5-3n-2

=3

Therefore, common difference is 3.

Question 13: The nth term of an AP is (7 — 4n). Find its common difference.
Solution:

Nthterm=a,=7—-4n

any=7-4(n-1)=11-4n

Common difference =d = a,— a()

= (Z—4n)=(11-4n)

=7-4n-11+4n

=-4

Therefore, common difference is -4.

Question 14: Write the next term of the AP v8, V18, V32, ........

Solution:

Given AP is V8, V18, Vv32,........
Above AP can be written as:
2V2,3V2,4V2, ......
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Herea=2v2andd=Vv2
Next term =4v2 + V2 =5V2 =V50
Question 15: Write the next term of the AP v2, V8, V18,....

Solution:
Given AP is V2, V8, V18,....

Can be written as:

V2, 282, 8V2 .,

First term =v2

Common difference = 2v2 - V2 = V2

Next term =3V2 + V2 = 4V2 =V32

Question 16: Which term of the AP 21, 18, 15,.... is zero?

Solution:
Given AP is 21, 18, 15,....

Firstterm=a =21

Common difference =d =18-21=-3
Lastterm=1=0

l=a+(n—-1)d

0=21+(n=-1)(-3)

0=21-3n+3

24-3n=0

Orn=8

Answer: Zero is the 8th term.

Question 17: Find the sum of first n natural numbers.
Solution:

First n natural numbers: 1, 2, 3,4,5, .., n
Here,a=1,d=1

Sum =S,=n/2[2a + (n-1)d]
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=n/2[2(1) + (n-1)(1)]

=n(n+1)/2

Question 18: Find the sum of first n even natural numbers.
Solution:

First n even natural numbers: 2, 4, 6, 8, 10,....,n
Here,a=2,d=4-2=2

Sum =S,=n/2[2a+(n-1)d]

=n/2[2(2) + (n-1)(2)]

=n(n+1)

Question 19: The first term of an AP is p and its common difference is q. Find its 10th term.
Solution:

Given:

First term =a =p and
Common difference =d =q

Now,
apg=a+(n-1)d
=p+(10-1)q
=(p+9q)

Question 20: If 4/5, a, 2 are in AP, find the value of a.
Solution:

AP terms: 4/5, a, 2 (given)
Then,

a-4/5=2-a

a=7/5
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Question 21: If (2p + 1), 13, (5p — 3) are in AP, find the value of p.
Solution:

Given, 2p+1,13,5p—3 arein AP

Then,

13-(2p+1)=(5p—-3)-13

13-2p—-1=5p—-3-13

12-2p=5p-16

p=4

The value of p is 4.

Question 22: If (2p — 1), 7, 3p are in AP, find the value of p.
Solution:

Given, (2p—1), 7, 3p arein AP

Then,

7-(2p-1)=3p-7

7-2p+1=3p-7

5p=15

p=3

The value of p is 3.

Question 23: If the sum of first p terms of an AP is (ap? + bp), find its common difference.
Solution:
Sum of first p terms =S, = (ap® + bp)

Sum of one term = S;=a(1)? + b(1) = a+b = first term
Sum of first two terms =S, =a(2)?+bx2=4a+2b

We know that, second term = a,= S, - S

=(4a+2b)-(a+b)
=3a+b

Now,d =a,-a;

=3a+b-(a+h)
=2a

Answer: Common difference is 2a.
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Question 24: If the sum of first n terms is (3n? + 5n), find its common difference.
Solution:
Sum of first n terms = S, = (3n? + 5n)

Sum of one term =S; = 3(1)? + 5(1) = 8 = first term
Sum of first two terms =S, = 3(2)? + 5(2) = 22

We know that, second term = a,= S, - S;

=22-8
=14

=>a_2=14

Now,d =a,-a;

=14-8=6

Answer: Common difference is 6.

Question 25: Find an AP whose 4th term is 9 and the sum of its 6th and 13th terms is 40.
Solution:

Let a be the first term and d be the common difference.

Given:

4thterm=a;= 9

Sum of 6th and 13th terms = ag + a;3 =40

Now,
a;=a+(4-1)d
9=a+3d
a=9-3d ...(1)
And

36+313=40
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a+5d+a+12d=40
2a +17d =40

2(9-3d)+17d =40 (using (1))

d=2

From(1):a=9-6=3

Required AP =3,5,7,9,.....

Question 26: What is the common difference of an AP in which a,; — a; = 84?

Solution:
Given: a,;—a; =84

[a+26d]-[a+6d]=84

20d = 84
d=4.2

Question 27:1f1+4+7 + 10 + ... + x = 287, find the value of x.

Solution:
Given:1+4+7+10+...+x =287

Herea=1,d=3andS, =287
Sum =S,=n/2 [2a + (n-1)d]
287 =n/2 [2 + (n-1)3]

574=3n%-n
Which is a quadratic equation.

Solve 3n2-n-574=0
3n2-42n+41n-574=0
3n(n-14) +41(n-14)=0

(3n+41)(n-14)=0
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Either (3n+41)=0 or(n-14)=0

n=-41/3 orn=14

Since number of terms cannot be negative, so result is n = 14.
=>Total number of terms in AP are 14.

Which shows, x = aj,

orx=a+13d

orx=1+39

orx=40

The value of x is 40.




