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(a) a - b (b)
100
a - b

[2011]

(c) b - a (d)
α – β
200

14. A man saves ` 200 in each of the first three months of his
service. In each of the subsequent months his saving
increases by ` 40 more than the saving of immediately
previous month. His total saving from the start of service
will be ` 11040 after [2011]
(a) 19 months (b) 20 months
(c) 21 months (d) 18 months

15. A person is to count 4500 currency notes. Let an denote the
number of notes he counts in the nth minute. If a1 = a2 = ... =
a10 = 150 and a10, a11, ... are in an AP with common difference
–2, then the time taken by him to count all notes is  [2010]
(a) 34 minutes (b) 125 minutes
(c) 135 minutes (d) 24 minutes

16. Let 1 2 3, , ............a a a  be terms on A.P. If

2
1 2

2
1 2

...........
...........

p

q

a a a p
a a a q

+ +
=

+ + +
, p q¹ , then 6

21

a
a

 equals [2006]

(a)
11
41 (b)

2
7

(c)
7
2 (d)

41
11

17. If the coefficients of rth, (r + 1)th, and (r + 2)th terms in the

the binomial expansion of (1 )my+  are in A.P., then m and r
satisfy the equation [2005]

(a) 2m  – m (4r – 1) + 4 2r  – 2 = 0

(b) 2m  – m (4r + 1) + 4 2r  + 2 = 0

(c) 2m  – m (4r + 1) + 4 2r  – 2 = 0

(d) 2m  – m (4r – 1) + 4 2r  + 2 = 0
18. Let Tr be the rth term of an A.P. whose first term is a and

common difference is d.  If  for  some  positive  integers

1
, , , mm n m n T

n
¹ =  and 

1
,nT

m
= then a – d equals [2004]

(a)
1 1
m n

+ (b) 1

(c)
1

mn
(d) 0

19. If 1, log9 (31–x + 2), log3 (4.3x – 1) are in A.P. then x equals
[2002]

(a) log3 4 (b) 1 – log3 4
(c) 1 – log4 3 (d) log4 3

TOPIC-2 : Geometric Progression

20. If the 2nd, 5th and 9th terms of a non-constant A.P. are in
G.P., then the common ratio of this G.P. is : (2016)

(a) 1 (b)
7
4

(c)
8
5 (d)

4
3

21. Let z = 1 + ai be a complex number, a > 0, such that z3 is areal
number. Then the sum 1 + z + z2 + .... + z11 is equal to :

(Online April 10, 2016)
(a) 1365 3i (b) 1365 3i-

(c) 1250 3i- (d) 1250 3i
22. If m is the A.M. of two distinct real numbers l and n(l, n > 1)

and G1, G2 and G3 are three geometric means between l and
n, then  4 4 4

1 2 3G 2G G+ + equals.                            (2015)
(a) 4 lmn2 (b) 4 l2m2n2

(c) 4 l2 mn (d) 4 lm2n
23. The sum of the 3rd and the 4th terms of a G.P. is 60 and

the product of its first three terms is 1000. If the first term
of this G.P. is positive, then its 7th term is :

(Online April 11, 2015)
(a) 7290 (b) 640
(c) 2430 (d) 320

24. Three positive numbers form an increasing G. P. If the middle
term in this G.P. is doubled, the new numbers are in A.P. then
the common ratio of the G.P. is: [2014]

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

(c) 2 3+ (d) 3 2+
25. The least positive integer n such that

2 n 1
2 2 2 11 ....
3 1003 3 -

- - - - < , is: [Online April 12, 2014]

(a) 4 (b) 5
(c) 6 (d) 7

26. In a geometric progression, if the ratio of the sum of first 5
terms to the sum of their reciprocals is 49, and the sum of the
first and the third term is 35. Then the first term of this
geometric progression is: [Online April 11, 2014]
(a) 7 (b) 21
(c) 28 (d) 42

27. The coefficient of x50 in the binomial expansion of
(1 + x)1000 + x (1 + x)999 + x2(1 + x)998 + . . . .
+ x1000 is: [Online April 11, 2014]

(a)
( )

( ) ( )
1000 !

50 ! 950 ! (b)
( )

( ) ( )
1000 !

49 ! 951 !

(c)
( )

( ) ( )
1001 !

51 ! 950 ! (d)
( )

( ) ( )
1001 !

50 ! 951 !
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Thus, 92 < 108 < 112
Putting value of d in equation (1)
a + d = 12
a = 12 – 4 = 8
4th term = a + 3d = 8 + 3 × 4 = 20

7. (c) If d be the common difference, then
m = a4 – a7 + a10 = a4 – a7 + a7

 + 3d = a7

S13 = 1 13 1 7
13 13[ ] [ 6 ]
2 2

a a a a d+ = + +

       = 7 7
13 [2 ] 13 13 m
2

a a= =

8. (b) Given Sn = 2n + 3n2

Now, first term = 2 + 3 = 5
second term = 2(2) + 3(4) = 16
third term = 2(3) + 3 (9) = 33
Now, sum given in option (b) only has the same first
term and difference between 2nd and 1st term is double
also.

9. (b)
31 2 3
3

1 2 3

......
......

p

q

a a a a p
a a a a q

+ + + +
=

+ + + +

Þ 1 2

1

8
1

a a
a
+

= Þ a1 + (a1 + d) = 8a1

Þ d = 6a1

Now 6 1

21 1

5
20

a a d
a a d

+
=

+

= 1 1

1 1

5 6 1 30 31
20 6 1 120 121

a a
a a

+ ´ +
= =

+ ´ +

10. (d) Let 100th term of an AP is a + (100 –1) d
= a + 99d where 'a' is the first term of A.P and 'd' is the
common difference of A.P.
Similarly, 50th term = a + (50 – 1) d

                           = a + 49d
Now, According to the question
100 (a + 99d) = 50 (a + 49d)
Þ 2a + 198 d = a + 49d   Þ   a + 149 d = 0
This is the 150th term of an A.P.
Hence, T150 = a + 149 d = 0

11. (d) Given : 
2 2

p q r sa a a a+ +
=

Þ  a + (p – 1) d +a + (q – 1)d
= a + (r – 1)d  + a + (s – 1)d

Þ 2a + (p + q)d – 2d = 2a + (r + s) d – 2d
Þ (p + q)d = (r + s)d Þ p + q = r + s.

12. (a) Since, sec (q – f), secq and sec (q + f) are in A.P.,
\ 2 secq = sec (q – f) + sec (q + f)

Þ
( ) ( )
( ) ( )

cos cos2
cos cos cos

q+ f + q- f
=

q q -f q+ f

Þ ( ) [ ]2 22 cos sin cos 2cos cosq- f = q q f

Þ ( )2 2 2cos 1 cos sin 1 cosq - f = f = - f

Þ 2 2cos 1 cos 2cos
2
f

q = + f =

\ cos 2 cos
2
f

q =

But given cosq = k cos
2
f

\ k 2=
13. (b) Let A.P. be , , 2 ,.........a a d a d+ +

2 4 200...........a a a+ + +  = a

Þ ( ) ( )100 2 100 1
2

a d dé + + - ù = aë û ....(i)

and 1 3 5 199.........+ + + + =a a a a b

Þ [ ]100 2a + (100 – 1) d = β
2

....(ii)

On solving (i) and (ii), we get

100
d a -b
=

14. (c) Let required number of months = n
\ 200 × 3 + (240 + 280 + 320 + ... +  (n – 3)th term)
= 11040

Þ  [ ]3 2 240 ( 4) 40 11040 600
2
- ´ + - ´ = -n n

Þ ( 3)[240 20 80] 10440- + - =n n

Þ ( 3)(20 160) 10440- + =n n
Þ ( 3)( 8) 522- + =n n

Þ 2 5 546 0+ - =n n
Þ (n + 26) (n – 21) = 0
\ n = 21

15. (a) Till 10th minute number of counted notes = 1500

         [ ] [ ]3000 2 148 ( 1)( 2) 148 1
2

= ´ + - - = - +
n n n n

2 149 3000 0- + =n n

Þ 125, 24=n

But 125=n  is not possible
\ total time = 24 + 10 = 34 minutes.
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16. (d)
21

2
1

[2 ( 1) ]
2

[2 ( 1) ]
2

p a p d p
q qa q d

+ -
=

+ -

  Þ  
1

1

2 ( 1)
2 ( 1)
a p d p
a q d q

+ -
=

+ -

1

1

1
2

1
2

pa d
p

q qa d

-æ ö+ ç ÷è ø
=

-æ ö+ ç ÷è ø

For 6

21
, 11, 41

a
p q

a
= =  Þ  6

21

11
41

a
a

=

17. (c) Given 1,m
rC -  ,m

rC  1
m

rC +  are in A.P..

1 12m m m
r r rC C C- += +

Þ 2 = 1 1
m m

r r
m m

r r

C C
C C

- ++   = 
1 1

r m r
m r r

-
+

- + +

Þ 2 2(4 1) 4 2 0m m r r- + + - = .

18. (d) Tm = a+ (m – 1) d = 
1
n

.....(1)

1
( 1)nT a n d

m
= + - = .....(2)

(1) - (2) 
1 1 1( )m n d d
n m mn

Þ - = - Þ =

From (1) 
1

0a a d
mn

= Þ - =

19. (b) 1, log9 (31 – x + 2), log3 (4.3x – 1) are in A.P.
Þ 2 log9  (3

1– x+2) = 1 + log3 (4.3x – 1)
Þ log3 (31 – x + 2) = log33 + log3 (4.3x – 1)
Þ log3 (31– x + 2) = log3 [3(4 × 3x – 1)]
Þ 31– x + 2 = 3 (4.3x – 1)
Þ 3.3–x + 2 = 12.3x – 3.
Put 3x = t

Þ
3

2 12 3t
t

+ = -  or  12t2 – 5t – 3 = 0;

 Hence 1 3
,

3 4
t = -

Þ  3x = 
4
3

(as 3x ve¹ - )

Þ x = log3 ÷
ø
ö

ç
è
æ

4
3

 or  x = log3 3 – log3 4

Þ x = 1 – log3  4

20. (d) Let the GP be a, ar and ar2 then a = A + d; ar = A + 4d;
ar2 = A + 8d

2ar ar (A 8d) (A 4d)
ar a (A 4d) (A d)
- + - +

Þ =
- + - +

4r
3

=

21. (b) z = 1 + ai
z2 = 1 – a2 + 2ai
z2. z ={(1 – a2) + 2ai} {1 + ai}
= (1 – a2) + 2ai + (1 – a2)  ai – 2a2

Q z3 is real Þ 2a + (1 – a2) a = 0
a (3 – a2) = 0  Þ a = 3  (a > 0)

1 + z + z2 .......... z11 = 
12 1

1
z
z

-
-

 = 
12(1 3 ) 1

1 3 1
i
i

+ -
+ -

= 
12(1 3 ) 1

3
i
i

+ -

12(1 3 )i+  = 212 
12

1 3
2 2

i
æ ö

+ç ÷ç ÷
è ø

= 212
12

cos sin
3 3

ip pæ ö+ç ÷
è ø

= 212 (cos 4p + i sin 4p) = 212

Þ
122 1

3i
-

 = 
4095

3i
 = – 

4095 3
3

i  = – 1365 3i

22. (d)
nm

2
+

=
l

 and common ratio of G.P. = r = 
1
4n

l
æ ö
ç ÷è ø

\ G1 = l3/4n1/4, G2 = l1/2n1/2, G3 = l1/4 n3/4

4 4 4
1 3G 2G G+ +  = 3 2 2 32l n l n ln+ +

= ln (l + n)2

= ln × 2m2

= 4lm2n
23. (d) Let a, ar and ar2 be the first three terms of G.P

According to the question
a (ar) (ar2) = 1000 Þ (ar)3 = 1000 Þ ar = 10
and ar2 + ar3 = 60 Þ ar (r + r2) = 60
Þ r2 + r – 6 = 0
Þ r = 2, –3

a = 5, a = – 
10
3

 (reject)

Hence, T7 = ar6 = 5(2)6 = 5 × 64 = 320.
24. (b) Let a, ar, ar2 are in G.P.

According to the question
a, 2ar, ar2 are in A.P.
Þ 2 × 2ar = a + ar2
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Þ 4r = 1 + r2 Þ r2 – 4r + 1 = 0

4 16 4
2 3

2
r

± -
= = ±

Since r > 1

\ 2 3r = -  is rejected

Hence, 2 3r = +

25. (b) 2 1
2 2 2 1

1 ....
3 1003 3n-- - <

Þ 
2 3 1

2 1 1 1 1 11 ...
3 3 1003 3 3n-

é ù
- + + + <ê ú

ë û

Þ 

1 11 2 1
3 13
1 1001
3

n
é ùæ ö

- -ê úç ÷è øë û <
-

Þ 3 1 11 2
1002.3

n

n

é ù-
- <ê ú

ê úë û

Þ 3 1 11
1003

n

n

é ù-
- <ê ú

ê úë û

Þ 
1 1

1 1
1003n- + <

Þ 100 < 3n

Thus, least value of n is  5
26. (c) According to Question

Þ 5

5
'

S
S

 = 49   {here, S5 = Sum of first 5 terms

and S5
 = Sum of their reciprocals)

Þ 

5

1 5

1

( 1)
( 1)
( 1)

( 1)

a r
r

a r
r

- -

-

-
-

-

-

 = 49

Þ 
5 1

1 5
( 1) ( 1)

( 1) ( 1)
a r r
a r r

-

- -
- ´ -

- ´ -
 = 49

or 
2 5(1a r- ) (1 r´ - 5

5

)

(1

r

r

´

- ) (1 r´ - ) r´
 = 49

Þ a2r4 = 49 Þ a2r4 =  72

Þ 2 7ar = ...(1)

Also, given, S1 + S3 = 35
a + ar2 = 35 ...(2)

Now substituting the value of eq. (1) in eq. (2)
a + 7 = 35

28a =
27. (d) Let given expansion be

S = (1 + x)1000 + x (1 + x)999 + x2 (1 + x)998 + ...
 +  ...  +  x1000

Put 1 + x = t
S = t1000 + xt999 + x2 (t)998 + ... + x1000

This is a G.P with common ratio 
x
t

S = 

1001
1000 1

1

xt
t

x
t

é ùæ ö-ê úç ÷è øê úë û

-

= 

1001
1000(1 ) 1

1

1
1

xx
x

x
x

é ùæ ö+ -ê úç ÷è ø+ê úë û

-
+

= 
1001 1001 1001

1001

(1 ) (1 )

(1 )

x x x

x

é ù+ + -ë û
+

= 1001 1001[(1 ) ]x x+ -

Now coeff of x50 in above expansion is equal
to coeff of x50 in  (1  +  x)1001 which is 1001C50

= 
(1001)!

50!(951)!

28. (b) Let a, b, c, d be four numbers of the sequence.
Now, according to the question b2 = ac and c – b = 6
and a – c = 6

Also, given a d=

\  b2 = ac Þ 2
2

a bb a +é ù= ê úë û
(Q 2c = a + b)

Þ  a2 – 2b2 + ab = 0
Now, c – b = 6 and a – c = 6,
gives a – b = 12
Þ b = a – 12
\ a2 – 2b2 + ab = 0
Þ  a2 – 2(a – 12)2 + a(a – 12) = 0
Þ a2 – 2a2 – 288 + 48a + a2 – 12a = 0
Þ  36a = 288 Þ a = 8
Hence, last term is d = a = 8.
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