Mark the correct alternative in each of the following :
Question 1.

If 7th and 13th terms of an A.P. be 34 and 64 respectively, then its 18th term is
(a) 87

(b) 88

(c) 89

(d)90

Solution:

(c) 7thterm (a;) =a + 6d = 34

13th term (as) =a +12d = 64

Subtracting, 6d =30=>d =5
anda+12x5=64=>a+60=64=>a=64-60=4
18thterm (ag) =a+17d=4+17x5=4+85=89

Question 2.

If the sum of p terms of an A.P. is g and the sum of q terms is p, then the sum of (p +
q) terms will be

(@0

(b)p-g

(©p+q

(d)-(p+q)

Solution:



(d)

Sum of p terms = g

. P

Le., SP= -2“ [2a+(p=-1)d] =g
=pl2a+@-1)d=2q

2ap+p(p-1)d=29 skl

and sum of ¢ terms = p

. q
ie,8,=5 [2a+(g-1)d=p

= g[2a+(g-1)d]=2p
=2a9+qg(g-1)d=2p (1))
Subtracting (i) from (i)
2ap-+{P-p-¢+q}d=29-2p
2alp-q)+ P’ -¢-p-}td=-2(p-9q)
2ap-q)+{p+9)p-9)--9)} d
=-2(p-9q)
=2ap-9)+p-9p+q-11d=2(p-q)
Dividing by (p - q)

!

Za+(ptg-1)d=-2 G,
S,.,= S (2a+ o +a= 1)
- 24 1) [Erom (1]
=—{p+gq)

Question 3.

If the sum of n terms of an A.P. be 3n2+ n and its common difference is 6, then its
first term is

(a)2

(b) 3

(c) 1

(d) 4

Solution:



(d)
Sum of »n terms of an A.P. = 3n* + n
“and common difference (d) = 6
Let first term be a, then

; Sn=g‘[za+(n—l}d]=3n’-+n

- %[2a+{n-1)5]=-3n1+n

2 In+1)x2
2a+6n-6=(3n*+n) % N %

= 2a+6n-6=0Bn+1)2=6n+2
= 2a=6n+2-6n+6=28

S
a=735=

Question 4.

The first and last terms of an A.P. are 1 and 11. If the sum_of its terms is 36, then the
number of terms will be

(@) 5

(b) 6

()7

(d) 8

Solution:

(b) First term of an A.P. (a) = 1

Lastterm (I) =11

and sum of its terms = 36

Let n be the number of terms and'd be the common difference, then

a=1l=a+(n-1)d=W
= 1+n-1)d=1l=2m-1)d=11-1=10
(1)
S =% (20 + (n - 1) d) =*36

= 3 [2%1+10] =36 [From (i)]

=n2+10)=72=12r=72

n_
=:“H'-12—



Question 5.

If the sum of n terms of an A.P. is 3n2 + 5n then which of its terms is 164 ?
(a) 26th

(b) 27th

(c) 28th

(d) none of these

Solution:

(b)
Sum of n terms of an A.P. = 3n* + 5n
Let a be the first term and d be the common
difference
S”=3111+ Sn
 8,=3(1P+5x1=3+5=8
$,=3(2P+5x2=12+10=22
*, First term (a) = 8
a,=§,-8§,=22-8=14
nd=a,-a,=14-8=6
Nowa =a+(n-1)d
= 164=8+(n-1)x6
6n—6=164 -8 =156
6n=156+6 =162

=g =Y

* 168 is 27th term

Question 6.

If the sum of it terms of an A.P. is 2nz+ 5n, then its nth term is
(@)4n-3

(b)3n-4

(c)4n+3

(d3n+4

Solution:



(c)

Let a be the first term and d be the common
difference of an A.P. and
S,=2n*+ 5n

L §,=2(1P+5x1=2+5=7
S,=2(20+5%x2=8+10=18

. First term (a,) = 7
and second terma, =S5,- 5, =18-7=11

wd=a,~d =11-7=4
Nowa =a+(n-1)d
=7+(n-1)4=7+4n-4
=4n+3 ' :

-

Question 7.
If the sum of three consecutive terms of an increasing A.P. is 51 and the product of
the first and third of these terms is 273, then the third term is :
(@) 13
(b) 9
(c) 21
(d)17
Solution:
(c)
Let three consecutive terms of an increasing
AP be a-d d, a+ dwhere a is the first
term and d be the common difference

L a-d+at+atd=51

51

=>3a+51=>a=T=1?

and product of the first and third terms

=(a-d)(a+d)=273

= a@-dt=273=(17-4=273
= 289 -4*=273
= # =289 -273 =16 = (+4)*
d=+4
"+ The A.P. is increasing
SLod=4

Now third term=a + d
=17+4=21



Question 8.

If four numbers in A.P. are such that their sum is 50 and the greatest number is 4
times the least, then the numbers are

(@) 5,10,15,20

(b) 4,10, 16, 22

(¢)3,7,11,15

(d) None of these

Solution:

()

4 numbers are in A.P.

Let the numbers be

a—-3d,a-da+d,a+3d

Where a is the first term and 2d is the common difference
Now their sum = 50

a-3d+a-d+a+d+a+3d=50

and greatest number is 4 times the least number
a+3d=4(a-3d)

a+3d=4a-12d

4da-a=3d+12d

=>3a=15d
= a=5d
EE“SJ d————j—
el e T
.. Numbers are
B, 5255 25,52 . 8
2 2’4 E 2 % 2
10 20 30 40
S22

= 5, 10, 15, 20

Question 9.

Let S denotes the sum of n terms of an A.P. whose first term is a. If the common
difference d is givenbyd =S, -k S,, + S, thenk =

(@)1

(b) 2

(c)3

(d) None of these

Solution:



(b)
S, is the sum of n terms of an A.P.
a is its first term and d is common difference
d=8 -k _,+8 .
= kS,_, =8, +8, _,-d
=(@+S8 _)+@6, _,—a_,-1)-d

Sn =Sn—1 + a,
al'.ld SM‘-'I = ﬂ”_] +SH"2
= Sn.—ﬁ - SH-—I =,

=an+25n~l_an—!_d
=234r—l+an_ﬂrl~?_d
=2Su—l—i-"':"]_dI {+'.an_an:l=
=28, |

k=2

Question 10.

The first and last term of an A.P. are a and | respectively. If.S is'the sum of all the
terms of the A.P. and the common difference is given by

5 gt
k_(1+a)then k=
(@S
(b) 2S
(c)3s

(d) None of these
Solution:



(b)

S=%{I+a),f=a+[n—1)d
1> - g’ I-a

d=mandalscfd=n_l
l-a {f_+aI!—a)

" n-1_ k-(+a)
1 [+a

W k—(+a) =k-(+a)y=mn-1)
(I +a)

= k=(n-1)(+a)+(+a)

= k=(+a)(n-1+1)=n(+a)
EZX%(I+Q)=2XS {'..%{!+a]=8}
= 28

Question 11.

If the sum of first n even natural number is equal to k times the sum of first n odd
natural numbers, then k =

1 -1
s ®) —
1 1
©) S5 @) =
Solution:
%)

Sum of n even natural number = n (n + 1)
and sum of n odd natural numbers = n?

wn(n+1)=kn?
n(n+ 1) n+1
= k = 2 =
n n
Question 12.

If the first, second and last term of an A.P. are a, b and 2a respectively, its sum is



ab ab

(2) 2(!:_~aj (b) b-a
3ab '
(c) m (d) None of these
Solution:
(c)

First term (a)) = a
Second term (a,) = b
and last term (/) = 2a
. d = Second term - firstterm=b - a
I=a =a+(n-1)d
= 2a=a+n-1DNb-a)=h-1)(b-a)=a

a+b-a
b-a b-a b-a

=
=]

b
sﬂ=% la+1)= 35— la+ 2

3ab
2(b-a)

Question 13.
If S; is the sum of an arithmetic progression of ‘n’ odd number of terms and S; is the
sum of the terms of the

S
series in odd places, then S—I =
- 2
2n b
® ® o
n+l n-1
{c} 2n {d} n
Solution:

(a)



Odd numbers are 1, 3, 5, ? 9,11, 13
. 8, = Sum of odd numbers = 1’

S1 = Sum of number at odd places
3,7, 11, 15, ...

a=3,d=7-3=4 and number of term =

g [2:.:3 (i-—l]xd}
2 2><2 2

n n
= [6+2n-4]= 1 [2n + 2] =

n
2

n{n +1)
g

i n?x2 2n
"8, nln+1) T n+l

Question 14.
Ifinan A.P., S, = n?p and S,, = m2p, where S denotes the sum of rterms of the A.P,,
then S, is equal to
(a) 12 pe
(b) mnp
(c) pe
(d) (m+n) p2
Solution:
(c)
S, =np, S =mp
“ 8§ =rpand Sp=p1q=p5
Hence S, = P

Question 15.

If Sn denote the sum of the first n terms of an A.P. If S,, = 3S,, then S, : S, is equal to
(a) 4

(b) 6

(c)8

(d)10

Solution:



(b)
S"=Sumofntenns of an A.P.
and S =3Sr1

by

2n
3 = ={la*(n-1)d],8, = B3 [2a + (2n

ba | =

3
-1 d)and$,, = 5 [2a+(n-1)d]
We know that S, =3 (S, -8 )and S, =38
S.}n o 3(5211 "Sn) 3(33?1 —-Sn

S, B S, Sn
~ 3Ix2Sn B E
T Sa 1
- SM : Sﬂ =6
Question 16.

Inan AP, S, = q, S, = p and S denotes the sum of first r terms. Then, S,., is equal to
(a)0

(b) - (p+aq)

(©)p+q

(d) pq

Solution:

(c)InanAP.S,=q,S,=p

So = Sum of (p + g) terms = Sum of pterm+Sum of qterms =q+p

Question 17.

If S, denotes the sum of the first r.terms of an A.P. Then, Sz,: (S — S.) is
@n

(b) 3n

(b) 3

(d) None of these

Solution:



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

3
and 8, = -2’3- [2a + (3n—1)d]

N e
Now§,,-§,= 5 [2a+(@2n-1)a] - 3
[2a + (n—1) d]

=—;-[4a+(4n-2)d1-{2a+iﬂ“1)dl

= % [4a—2a+(@4n-2-n+1)d]= % [2a

+@n-1)d
1
=36,

3
San:{Sgﬁ—Sn}=3;lurT=3

Question 18.

If the first term of an A.P. is 2 and common. difference is 4, then the sum of its 40

term s

(a) 3200

(b) 1600

(c) 200

(d) 2800

Solution:

(a)
Inan AP
a=2andd=4,n=40

n 40
2 = > {2a+{;1—l}d}:"§*{2x2+(4l]

- 1) % 4]
=20{4+39x4]=20x (4 + 156) =20 x
160 = 3200



Question 19.

The number of terms of the A.P. 3, 7,11, 15, ... to be taken so that the sum is 406 is

(@) 5

(b) 10

(c)12

(d)14

Solution:

(d)
The AP is 3,7, 11, 15, ...
Where a=3,d=7-3=4andsumS_=406

n n

o 8 = *2;* [2a+(n-1)d] = 406 = 3 [2x3
x (n—1) x 4]

= Bl12=n(6+4n-4)=812=n(4n+ 2)

= 4;11+2n—812=ﬂ=>2n1+n—4ﬂﬁ=0

= 2n*+ 29 -28n-406=0=n (2n + 29) -
142n+29)=0

= 2n+29)n-14)=0

e
Son or —
= :
Butn = — isnot possible
Question 20.

Sum of n terms of the series

V2 + 48 + 18 + 432 +.is

(a) ﬂn;_l) (b) 2n (n+1)
nin+1)

O @1

Solution:

(c)



The series is given

J2 A8+ 18+ 32+
= J2+2,2 +3/2 +4 /2 +,.
- Herea= [ andd=2.2 - 2 =2

S,= 5 2a+(-1)d)

=3 242 +(=1) 7]

Question 21.

The 9th term of an A.P. is 449 and 449th term is 9. The term which is equal to zero is
(a) 50th

(b) 502th

(c) 508th

(d) None of these

Solution:

(d)
ca.=at+{(n-1)d
ﬂ‘449"a+(9—1)d-a+8d o)
a,=9%=a+ (449 - 1)d = a + 448d
.. (i)
—440
Subtracting 440d =440 = d = T =1
and a + 8d =449 = a x 8 x (~1) =449
= a =449 + § =457

[}=a+{n_]}d'
0=457+(n-1)(~1)=0=457T-n+1
= n =458

. 458thterm =0



Question 22.

22,1t cr2’ xi.‘! riE are in A.P. then
x = -
(a) 5 (b) 3
(e) 1 (d) 2
Solution:
(c)
1 1

x+27 x+3’ x+5 and in AP,

] 1 1 i | 1
ox43 x+2 "_x+5 T x+3

x+2-x-3 x+3-x=-5
= (x+3)(x+ 2) ~ (x+5) (x+3)

1 iy
= (x+3) (x+2) = (x+5) (x+3)

-1 -2
x+2  x+5

= -2x-4=-x-5
= 2x+x==t4=-x="1
s x=1

Question 23.
The nu'™ term of an A.P., the sum of whose
n terms is S , is

(a) S +8_ (b) S-S _,
{c} Sﬂ+sﬂ+] | {d} Sn_sn+i
Solution:

(b) S. is the sum of first n terms
Last term nthterm =S, — S,

Question 24.
The common difference of an A.P., the sum of whose nterms is S, is

(a) §,-28 _,+S,, (b) S -28 . -S ,
(¢) 8,-5, , d S-S,
Solution:



(a)

Sum of n terms = §_

Sa=8 -8
a':“'d'aru-l-T_S'n-—l_ Snw-z

. Common difference (d) =a, -~ a,_
= I:S.u_ Sn—l} —_(Sn-l_' SH—Z}
= S:T_usnnl_ Sn—l T S
=8,~25,_ +S§, ,

1

H=2

Question 25.
If the sums of n terms of two arithmetic
rogressi in th ti At
progressions are in the ratio P
then their n™ terms are in the ratio
( 3n-1 b 3n+1
a) Sn-1 _ (b) Sn+1
Sn+1 Sn-1
(€) In+1 @ In-1
Solution:
(b)

In first A.P. let its first term be a;. and common difference d,
and in second A.P, first term be a; and common difference d,, then

s, Patl-al _ 24+ (n 1K,
S, %[Za; +(n—1)d, ] 2a Hi- 1)

2a, +{n-l}d, _3n+3

2a, +(n-1)d, ~ Sn+7
Substituting 7 = 2n — 1, then

2a, +(2n-2)d,  3(2n-1)+5
2a, +(2n-2)d, = 5(2n-1)+7

a,+(n-1d,  6n-3+5
f12+(u-1)c1’2 T 10n-5+7
(Dividing by 2)

ﬂ_ Gn+2 B In+1l
= a4, 10n+2 sn+l




Question 26.
- If §, denote the sum of n terms of an
A.P. with first term a and common

S
difference d such that S_x is
kx

independent of x, then

(a)d=a . (b) d=2a
(c) a=2d (d) d=-a
Solution:
(b)

SH is the sum of first n terms a is the first
term and d is the common difference

S =%[2a+(n—l)d}

#

s, _%[Za+(n=-l)d].
Ske %[2“(&4);{]
)

X

C S is.independent of x
kx

B 2a+(xC1)d]
2 A
5 1s independent of x

?{Za +(kx —1)d]

2r2a+xd—d]
ﬁ i$ indepenet of x
5 [2a + kdx —d]
2a-d

= m 1s in dependent of x if 2a — d #10

I[f2a-d=0, thend =2a

Question 27.
If the first term of an A.P. is a and nth term is b, then its common difference is



(@) n+l (b) n-1
b-a b+a

() — gy —=

Solution:

(b)

In the given A.P.
First term = @ and nth term = b
cat(n-1Dd=b
=n-1)d=b-a
b-a

=>d=——7
-

Question 28.

The sum of first n odd natural numbers is

(@) 2n-1

(b) 2n +1

(c) n2

(d)nz-1

Solution:

(c)
1, 3,5, 7, ... are n odd numbers
Wherea=1,and d = 2

- 8,= 7 [2a+ @~ 1)]

n
=E{2K1+{n—])><2]
| Z 2+2 2-£x2
2[ n— ]—2 n
=n1
Question 29.

Two A.P.’s have the same common difference. The first term of one of these is 8 and
that of the other is 3. The difference between their 30th terms is

(@) 11

(b) 3

(c)8

(d)5

Solution:



(d) In two A.P.’s common-difference is same
Let Aand aaretwo A.P.’s

First term of A is 8 and first term of ais 3
Aso_aso=8+(30—1)d—3—(30—1)d
=5+29d-29d=5

Question 30.

If18,a,b -3 arein A.P,,thea+b =

(@) 19

(b) 7

(c) 11

(d)15

Solution:
(d)18,a,b-3areinAP,thena-18=-3-b
=>a+b=-3+18=15

Question 31.
The sum of n terms of two A.P.’s are in the ratio 5n + 4 : 9n + 6. Then, the ratio of
their 18th term is

179 b 178
@ 3 . ®) 331

175 o 176
© 33 @ 33
Solution:

(a)



Let a, dz be the ﬁrst_terms of two ratios S
and 8" and d,, d, be their common difference
respectively

-,

n
Then, § = 3 [2a,+ (n-1)d ] and

H

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

S, ‘;“[2“1 ""(H"-)di]

N o =
4 Sn g[zaz +("‘1)dz]

2a, +(n-1)d,
= 2a, +(n —l}dz
S, S5n+9

But g = on+é

2a, +(u —l}dl 5n+9
© 2ay+(n=1d,  9n+6
Now we have to find the ratios in 18th te
Here n =18
2a,+(18-1)d,  5(2n-1)+4
* 2a,+(18-1)d, ~ 92n-1)+6

52x18-1)+4  5x354+4
T 9(2x18-1)+6  9x35+6

17544 179
T 31546 321
Question 32.

'5+9+13+... to n terms

If T+9+11+...to {n +1)terms
then n =

(a) 8 o !

© 10 (d) 11

Solution:

m

17

== -iE“



(b)

Sumof5+9+ 13+ ... to s terms

B % 2a+(n-1)d]
Herea=5,d=9-5=4

"
~ Sum= 2 [2%5+(n-1)x 4]

o | =

[10 + 4n — 4]

1
='5[6+.4n1=n(3+2n) ‘

andsumof 7+ 9+ 11+ ... to{n+1)
terms
n+1

== 2xT+@+1-1)2]

*2—1 [14+2n]=(n+ 1) (7 + n)



549+13+.. to n terms 17

© 7+9+11+..to(n+1)terms ~ 16

n[3-r2n) 17
= [n+l){?+rr) 16
= 16n(3+2n)=17(n+ 1) (7 +n)
= 48n+ 232 =17 (n* +8n + 7)
= 48n+ 32n*=17n* + 136n + 119
= 48n+32n* - 170 - 1360 -119=0
= 152 —88n-119=0
= 15 - 105n+ 170 - 119 =0

" 15%(=119)=1785
~1785=17x(105)
~88=17-105

= 15n(n-T7+17(n=-7y=0
=2 m-N(151+17)=0
Eithern —7=0,thenn=7

or15n+ 13 =0, thenn = :15— which is not

possible being fraction
. n=17

Question 33.

The sum of n terms of an A.P. is 3n2 + 5n,ithen 164 is its
(a) 24th term

(b) 27th term

(c) 26th term

(d) 25th term

Solution:



(b)
Sum of n terms (8 ) = 3n* + 5n
~ Sumof(n—-1)terms (S _)=3(n-1)+35
(n-1)
=3(m-2n+1)+5n-5
=3nt-6n+3+51-5
=3nt-n-2
s nthterm=§ -8
=a=3+58=-3n+tn+2
a,=6n+2 Buta = 164
= om+2=164=6n=164-2=162
162

o= — =27
"%

.. 27th term

Question 34.
If the nth term of an A.P. is 2n + 1, then the sum of first.n terms of the A.P. is
(@n(n-2)
(b)n(n+2)
(c)n(n+1)
(dn(n-1)
Solution:
(b)
r:.r”=2n'+ 1
aora, = 2 dEEEN) ] ~$
a, = 2 % 2 T
d=a,-4,= XA
n

g =

- '2‘ [2a + (n - 1} d]

I
5 [2%3+(@-1)x2]

L

S [6+2n-2]= = [2n+ 4]

nn+2)

Question 35.

If 18th and 11th term of an A.P. are in the ratio 3 : 2, then its 21st and 5th terms are
in the ratio

(@3:2

(b)3:1

(c)1:3



(d2:3
Solution:

(b)

18th term ; 1ithterm=3:2
g 3 a+17d 3

:E55$ﬂ+md_‘2-’

= 2a+ 34d = 3a + 304
= 3Md-30d=3a-2a=a=4d

@y a+20d  4d +20d

Now (s T a+dd  4d+ad

244
d
R

8

a,, =3:1

Question 36.

The sum of first 20 odd natural numbers is

(a) 100

(b) 210

(c) 400

(d) 420 [CBSE 2012]

Solution:

(c)
First 20 odd natural numbers are

1,357, R £., 39

Herea=1,d=2,n= 20

. 8= 5 [2a+ (n— 1)d]

20
E?[2K1+{20—1}x2]
=10 (2 + 38) = 10 = 40 = 400



Question 37.

1
The common difference of the A.P. is E ¥

1-2g 1-4q
g * 29 ' is
(a) -1 (b) 1
() q (d) 2¢ [CBSE 2013]
Solution:

(a)

.1 1-29 1-44
AP is 2¢* 2g * 2g '

I { 1
e faeaf) Talen g
-5 5 -

1 1
Clearly d = {——.1] iz

29 2q
1 .2
Question 38.
1
The common difference of the A.P. 3
1-36 1-06b :
3 ] 3 L L 15
1 1
(a) 3 (b) -3
(c) -b (d) » |CBSE 2013]

Solution:



(c)
wp L 1235 1-6b
N o 1 3° 3 . 3T

Question 39.
The common difference of the A.P. 12b,

1-66 1-126
2 2 .0F P
a) 2b (b) -2b
(©) 3 (d) -3 [CBSE 2013]
éOiUtiOﬂZ
(d)
1 1-66 1-12b

AP is "2*&—, 2% ' 2

r 1.6 1 12
= b’ 72 "2 2 2P

L S
™ 2p' 2 "% 2p @

1 |

ST T
Question 40.
If k, 2k — 1 and 2k + 1 are three consecutive terms of an AP, the value of k is
(@)-2
(b) 3
(c)-3
(d) 6 [CBSE 2014]
Solution:
(b) 2k = 1) - k=(2k+ 1) - (2k- 1)
2k-1-k=2
=>k=3



Question 41.

The next term of the A.P.,v7,v28,V63, ........
(a) v70

(b) v84

(c) v97

(d) v112 [CBSE 2014]

Solution:

(d)
AP is \f7, 428, /63, ..

= 7. J8x7, JOXT, -
= T 2T 3L

. Herea= J7
andd=2./7 -7 =7
. Nexttérm=4ﬁ

=v(16 x 7)= V112

Question 42.

The first three terms of an A.P. respectively are 3y = 1,3y +5and 5y + 1. Then, y
equals

(@) -3

(b) 4

()5

(d) 2 [CBSE 2014]

Solution:

(c)2(3y+5)=3y-1+5y+1
(Ifa,b,careinAP,b-a=c-b=>2b=a+c)
=> 6y + 10 = 8y

=>10=2y

=>y= 5



