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SEQUENCES AND SERIES

CONCEPT TYPE QUESTIONS

Directions : This section contains multiple choice questions.
Each question has four choices (a), (b), (¢) and (d), out of which
only one is correct.

1.

10.

Let ay, a,, az, ... be the sequence, then the sum
expressedas a; +a, +a;+...... +a,iscalled ........

(@ Sequence (b) Series

(c) Finite (d) Infinite

The third term of a geometric progression is 4. The product
of'the first five terms is :

@ 4 (b) # (c) 4 (d) 4

In an AP. the pth term is ¢ and the (p + ¢)th term is 0. Then
the gth term is

@ -p () p © ptg ([ p-q

Ifa, b, c,d, e,farein A.P., then e — c is equal to:

@ 2(c—a) b) 2(d-c) (o) 2f=d) (d) (d—0)

The fourth, seventh and tenth terms of a G.P. are p, ¢,
respectively, then :

@ p*=q+r b) ¢*=pr

© p*=qr (d) pgr+pg+1=0
If1,aand ParcinA.P.and 1, gand Pare in G P., then

@ 1+2a+g°>=0 (b) 1+2a— g>=0

© 1-2a—g°=0 ) 1-2a+g*=0

For a, b, c to be in G.P. What should be the value of Z )
(@) ab (b) be ¢

a b
(© EOIE (d) None of these

What is the sum of terms equidistant from the beginning
andend inan A.P. ?

(a) Firstterm—Lastterm (b) Firstterm x Last term

(c) Firstterm+ Last term (d) Firstterm + Lastterm
The first and eight terms of a G.P. are x % and x>2 respectively.
If the second term is x!, then t is equal to:

@B m4 ©F @3

If the p™, g™ and r'" terms of a G.P. are again in G.P., then
which one of the following is correct?

(@ p,q,rareinA.P.

(b) p,q,rarein GP.

(¢©) p,q,rarein H.P.

(d) p,q,rareneither in A.P. nor in GP. nor in H.P.

11.

12.

13.

14.

15.

16.

17.

18.

19.

If5 (32 1+1), (6% 3 +2) and 7(5*~ 2+ 5) are in AP, then what
is the value of a?

@ 7 (b) 6

(© 5 (d) None of these

Ifpth term of an APis g, and its g™ term is p, then what is the
common difference ?

@ -1 (b) 0 (© 2 d 1

Ifa, b, care in geometric progression and a, 2b, 3c are in
arithmetic progression, then what is the common ratio r
such that0<r<1?

1 1 1
@5 3 ©5 @y
If1, x, y, z, 16 are in geometric progression, then what is the
valueofx +y+z?
(@ 8 (b) 12 (c 14 (d) 16
The product of first nine terms of a GP is, in general, equal
to which one of the following?
(@) The 9th power of the 4th term
(b) The 4th power of the 9th term
(¢c) The 5th power of the 9th term
(d) The 9th power of the 5th term
In a GP.if (m +n)™ term is p and (m —n)™ term is g, then m®™"
term is:

p

q

@ ®, @ @
The following consecutive terms

1 1 1 . ) )
v 1-x 1-vx of'a series are in:
(@ HP (b) GP
(c) AP (d AP,GP
Theseries (v2 +1),1,(N2 1) ...isin:
(@ AP (b) GP
(c) HP (d) None of these

Three numbers form an increasing G.P. If the middle number
is doubled, then the new numbers are in A.P. The common
ratio ofthe GP. is:

@ 2-3
© ~B3-2

b 2++3
) 3+42



20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

SEQUENCES AND SERIES

Ifthe sum of'the first 2n terms of 2, 5, 8, ....... isequal to the
sum of the first n terms of 57, 59, 61....... , then n is equal to
(@ 10 (b) 12 (© 1 (d) 13

There are four arithmetic means between 2 and

—18. The means are

(@ -4,-7,-10,-13 (b)y 1,-4,-7,-10

(¢) —2,-5,-9,-13 (d -2,-6,-10,-14

The arithmetic mean of three observations is x. If the values
of two observations are y, z; then what is the value of the
third observation ?

(@ x (b) 2x-y-z
(©) 3x-y-z (d) ytz-x
What is the sum of the series 1,l+l,l+ ..... ?
2 4 8
1 3 3 2
@ 7 ® 7 © 3 @ 3
1 1

R R arein A.P. then,
g+r r+p p+gq
(@ p,q rareinA.P

111
(C) — > areinA.P
pqr

(b) p* g3 rParein AP

(d pt+tg+rareinAP

If G be the geometric mean of x and y, then

1 1

+ =
G -x? Gy

2
@ G (b) © =2 @ 362

G2
In a Geometric Progression with first term a and common
ratio r, what is the Arithmetic Mean of the first five terms?
(@) a+2r (b) ar?

© a@-DI5a-1] (@ a@-1)[5c—1)]

Ifp, q,rarein A.P,, a is GM. between p & q and b is GM.
between q and r, then a2, g2, b? are in

(a) GP (b) AP
(c) HP (d) None of these
Sum ofn terms of series 1.3+3.5+5.7+.......... is

(a) %n(n +D@2n+1)-n (b) %n(n +1)(2n+1)—n

(©) %n(n +1)2n+1)-n (d) %n(n +1)(2n+1)—n

Let a1, ay,a5............ be terms ofan A.P. If

ay+ar+...... a p? a
1772 =——, p#q,then 26 equals
a1+a2+ ...... +a q2 6121

41 7 2 11
* b L z d L
(@) T (b) 5 (© S (@ i

In a geometric progression consisting of positive terms, each
term equals the sum of the next two terms. Then the common
ratio of its progression equals

@ 5 OREINER)
© %(1—6) o) %ﬁ.

31.

32.

33.

34.

3s.

36.

The first two terms of a geometric progression add up to 12.
the sum of'the third and the fourth terms is 48. If the terms of
the geometric progression are alternately positive and
negative, then the first term is

@ -4 (b)y —12 (© 12 (d 4
The harmonic mean of and is:
1-ab 1+ab
b a
a) a )
@ ® o
1 q a
© 1-a’b? @ 1+a’b?
n+l n+1
If arithmetic mean of a and b is w, then the
a" +b"
value of n is equal to
@ -1 (b 0 (¢) 1 d 2
The H. M between roots of the equation
x?—10x+11=0isequal to:
LS a1
@ 35 O © 5 @ 3

If m arithmetic means are inserted between 1 and 31 so that
the ratio of the 7" and (m — 1) means 5 : 9, then the value
ofmis

(@ 10 (b) 11 () 12 (d 14

Let S, denote the sum of first n terms of an A.P. If S, =3 S
then the ratio S; /S, is equal to :
(@ 4 (b) 6 (c) 8

n°

@ 10

STATEMENT TYPE QUESTIONS

Directions : Read the following statements and choose the correct
option from the given below four options.

37.

38.

Consider the following statements

L Ifa},a,,..,a,..isasequence, then the expression
a;+a,+..+a +... iscalled aseries.

II. Thosesequences whose terms follow certain patterns
are called progressions.

Choose the correct option.

(@) Onlylis false (b) OnlylIlis false

(c) Bothare false (d) Bothare true

Consider the following statements.

I. A sequence is called an arithmetic progression if the
difference of a term and the previous term is always
same.

II.  Arithmetic Mean (A.M.) 4 ofany two numbers @ and

1
b is given by — (a + b) such that a, 4, b are in A.P.

The arithmetic mean for any » positive numbers a,,
ay, as, ....., a, is given by

Choose the correct option.
(@) Onlylistrue
(c) Onlyllistrue

(b) Both are true
(d) Both are false
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39. Statement I: Three numbers a, b, ¢ are in A.P., then b is 47.

called the arithmetic mean of aand c.
Statement I1: Three numbers a, b, carein A.P. iff2b=a+c.
Choose the correct option.
(@) Onlylistrue (b) OnlyIlistrue
(c) Bothare true (d) Both are false
40. Statement I: If ‘a’ is the first term and ‘d’ is the common
difference of an A.P., then its n'h term is given by
a,=a—(n-1)d
Statement II: The sum S of n terms ofan A.P. with first term ‘a’

n
and common difference ‘d’ is given by S = 5 {2a+(n—1)d}

Choose the correct option.
(@) Onlylistrue (b) Onlyllistrue
(c) Bothare true (d) Both are false
41. Consider the following statements.
I.  Then'™term ofa GP. with first term ‘a’ and common
ratio ‘r’ is given by a, = a.r™ L.
II.  Geometric mean of a and bis given by (ab)!/3
Choose the correct option.

(@ Onlylistrue (b) Onlyllistrue
(c) Botharetrue (d) Bothare false 48.
42. I  Threenumbers a, b, c arein GP. iff b2 =ac

II. Thereciprocals of the terms of a given GP. form a GP.
. Ifaj,a,,..,a,..isa GP., then the expression
a; +a, +..+a +..iscalled a geometric series.
Choose the correct option.
(@) OnlylandII are true
(b) Only Il and III are true
(c) Allaretrue
(d) Onlyland Ill are true
I Ifeach term of a G.P. be raised to the same power, the
resulting sequence also forms a G.P.
II.  25Mterm ofthe sequence4, 9, 14, 19, ... is 124.
Choose the correct option.
(a) Bothare true (b) Both are false
(c) Onlylistrue (d) OnlylIlistrue
44. 1  18Mterm of the sequence 72, 70, 68, 66, ... is 40.
I.  4%hterm of the sequence 8 — 6i, 7—4i, 6—2i, ... is purely
real.
Choose the correct option.

43.

(@) Onlylistrue (b) Onlyllistrue 49,

(c) Botharetrue (d) Bothare false

45. 1  37termsare therein the sequence 3,6,9,12, ..., 111.
II.  General term of the sequence 9, 12, 15, 18, ... is 3n + 8.
Choose the correct option.

(@) Onlylistrue (b) OnlyIlis true.
(c) Bothare true (d) Both are false
46. 1 11t terms of the GP. 5, 10, 20, 40, ... is 5120

II. IfA.M. and GM. of roots of a quadratic equation are
8 and 5, respectively, then obtained quadratic equation
isx2—16x+25=0

Choose the correct option.

(@) Onlylistrue (b) OnlyII is true.

(c) Botharetrue (d) Both are false.

MATCHING TYPE QUESTIONS

Directions : Match the terms given in column-I with the terms
given in column-II and choose the correct option from the codes
given below.

Column - I Column - 11
A. Sum of20 terms ofthe 70336
AP1,4,7,10,..1s
B.  Sum of'the series 156375
5+13+21+..+181is
C. Thesum of all three 2139
digit natural numbers,
which are divisible by
7,1s
D. The sum of all natural 590
numbers between 250
and 1000 which are
exactly divisible by 3, is
Codes
A B CD
@ 4 31 2
b) 4 1 3 2
¢ 231 4
@d 21 3 4
Column - I Column - 11
A. Sum of 7 terms of the ?[10n —1]+n?
GP.3,6,12,...1s 1023
B.  Sumof 10 terms ofthe s
a1, L L1 s
2 48
C. Sum of'the series 381
2+6+18+...+43741s
D. Sum ton terms of the 6560
series 11+ 103+ 1005+
.18
Codes
A B CD
@ 1 2 3 4
b)) 1 4 2 3
¢ 3 4 21
@d 3 2 41
Column - 1 Column - 11
2
A. Sum toinfinity of the 3
-5 5 -5
GP 16 6a S
B. Valueof6'?.6!4 6! é
....00l8
C. Ifthefirst term of a -1
G..P.is 2 and the sum
to infinity is 6 then the
common ratio is
D. Ifeach term of an infinite 6

G..P. is twice the sum of
the terms following it,
then the common ratio

ofthe G.P.is




50.

51.
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Codes

A BCD
@ 2 1 4 3
b) 2 4 1 3
c 3 412
d 3 1 4 2

If the sequence is defined by a, =n(n + 2), then match the
columns.

Column -1 Column - 11
A a 1. 35
B. a,= 2. 24
C a= 3 8
D. a,= 4 3
E a5= 5 15
Codes

A B CDE

@ 4 3 521
by 4 2 5 3 1
¢ 1 32 5 4
d 3 451 2

th . 2n-3
If the n™ term of the sequence is defined as a, = 6
then match the columns.

Column - I Column - 11
A a 1. 1/6
B a,= 2. 112
C ay= 3. 5/6
D. a,= 4. -1/6
E as= 5. 7/6
Codes

A B CDE

@ 4 13 25
b) 5 3 21 4
(co 4 3315
d 4 1 2 35

INTEGER TYPE QUESTIONS

Directions : This section contains integer type questions. The
answer to each of the question is a single digit integer, ranging
from 0 to 9. Choose the correct option.

52.

53.

54.

Ifthe j" term and k™ term of an A.P. are k and j respectively,
the (k+j) th termis

(@ o0 (b) 1

(c) k+j+1 d) k+j-1

Third term of the sequence whose n'? term is a, =2 1s
@ 2 (b) 4 © 8 (d 3

The Fibonacci sequence is defined by 1 =a; = a, and

Ay
a =a, ;+a, ,,n>2 Then valueof a_nl forn=2,is
@@ 1 (b) 2 (©) 3 (@) 4

5S.

56.

57.

58.

59.

60.

61.

62.

63.

64.

Ifthe sum of a certain number of terms of the A.P. 25,22, 19,
........ is 116. then the last term is

@ 0 (b) 2 © 4 d 6

If the sum of first p terms of an A.P. is equal to the sum of
the first ¢ terms then the sum of the first (p + ¢) terms, is

@ 0 () 1 (© 2 d 3
a+bp"
If ——— isthe A.M. between a and b, then the value
an—l _I_bn—l
of nis
(@ 1 (b) 2 (© 3 (@) 4

The difference between any two consecutive interior angles
ofapolygon is 5°. If the smallest angle is 120°. The number
of the sides of the polygon is

(@ 6 (b) 9 () 8 @ 5

Which term of the following sequence
11 1 1

379 27 19683

@@ 3 (b) 9

(c) 6 (d) None of these

How many terms of G.P. 3,32,33, .......... are needed to give
the sum 120?

@ 3 (b) 4 (©) 5 (d) 6

Iff is a function satisfying f(x +y)=f(x) f(y) forall x,ye N .

n
such that /(1) =3 and 2 f(x)=120, find the value of n.

@ 2 ® 4 7 © 6 d) 8

A GP. consists of an even number of terms. Ifthe sum ofall
the terms is 5 times the sum of terms occupying odd places,
then the common ratio is

@ 5 (b) 1 (c) 4 @ 3

How many terms of the geometric series 1 +4 + 16+ 64 + ...
will make the sum 54617

@ 3 (b) 4 () 5 @ 7
Let T be the rth term of an A.P. whose first term is a and
common difference is d. If for some positive integers

1
m,n, m#n, T, =— and T, = —, then a — d equals
n m

1 1 1
@ —+— (b1 © - @0

ASSERTION - REASON TYPE QUESTIONS

Directions : Each of these questions contains two statements,
Assertion and Reason. Each of these questions also has four
alternative choices, only one of which is the correct answer. You
have to select one of the codes (a), (b), (c) and (d) given below.

(@)
(b)

©
(d)

65.

Assertion is correct, reason is correct; reason is a correct
explanation for assertion.

Assertion 1is correct, reason is correct; reason is not a
correct explanation for assertion

Assertion is correct, reason is incorrect

Assertion is incorrect, reason is correct.
. 2 1
Assertion: For x =+ 1, the numbers 7 . X, 7 arein GP.

Reason: Three numbers a, b, c are in G.P. ifb2 = ac.
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66. Assertion: Sum to n terms of the geometric progression 78. Assertion: The ratio of sum of m terms to the sum of n
Cl-x) terms ofan A.Pism? : n2. If T, is the K term, then TS/T2 =3.
3, %0, x7, ... (x#% 1)is =S Reason: For ™ term, t =a+(n — 1)d, where ‘a’ is first term

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

Reason: If ‘a’is the first term and r is common ratio ofa G.P.
then sum to n terms is given as

_a(r" -1 o

n

r = al=r) ifr#1.

r—1 -1

Assertion: Value ofa,,, whose nterm is a,=4n-3,is 65.
Reason: Value of a,, whose n'" termis a_ = (~1)*.n>.
Assertion: Ifeach term of a G.. P. is multiplied or divided by
some fixed non-zero number, the resulting sequence is also
aGP

Reason: If-1 <r<1,i.e.|r|<1, then the sum of the infinite

a
GP,atar+arr+ ... =

_a
-7

Assertion: Ifthe third term ofa G.P. is 4, then the product of
its first five terms is 4°.

ie, S,

Reason: Product of first five terms of a G.P. is given as
a(ar) (ar?) (ar®) (ar®)

Assertion: Ifa,b,carein A.P, thenb+c,c+a,atbarein A.P.
Reason: Ifa, b, care in A.P,, then 102, 10b, 10¢ are in G.P.

48

Reason: Three numbers a, b, care in A.P. iff2b=a+c¢
Assertion: If the sum of n terms ofan A.P. is 3n2 + 5n and
its mth term is 164, then the value of m is 27.
Reason: 20t term of the G.P. 333 ...1s >

) "274787 7 2™
Assertion: The 201 term of the series 2 x 4 +4 x 6+ 6 x 8 +
...+ ntermsis 1680.
Reason: Ifthe sum of three numbers in A.P. is 24 and their
product is 440. Then the numbers are 5,8, 11 or 11, 8, 5.
Assertion: Sum of n terms of the A.P., whose k' term is

n(5n+7)

31
Assertion: If % Lk, % arein A.P, then the value ofkis —.

Sk+1,is

Reason: Sum of all natural numbers lying between 100 and
1000, which are multiples of 5, is 980.

Assertion: : The sum of n terms of two arithmetic
progressions are in the ratio (7n + 1) : (4n + 17), then the
ratio of their n'f terms is 7:4.

. — ay2 _
Reason: If S =ax~+bx+c,thenT =S —S_

Let sum of n terms of a series S, = 6n2+3n+1.
Assertion: The series S isin A.P.

Reason: Sum of n terms of an A.P. is always of the form
an? + bn.

Assertion: The arithmetic mean (A.M.) between two
numbers is 34 and their geometric mean is 16.

The numbers are 4 and 64.
at+b

Reason: For two numbersaandb, AM.= 4=
GM=G= /gb.

and ‘d’ is common difference.

CRITICALTHINKING TYPE QUESTIONS

Directions : This section contains multiple choice questions.
Each question has four choices (a), (b), (c) and (d), out of which
only one is correct.

79.

80.

81.

82.

83.

84.

8s.

86.

87.

Consider an infinite geometric series with first term a and

. . . .3
common ratio r. If its sum is 4 and the second term is 7

then :
0t—ir—i a—2r—i
@ a=-.r=: ®) a=2r=_
3 d 3 1
a=—,r=— a=3r=—
© a=J.r=- @ ;

Ifroots of the equation x> — 12x%+ 39 x — 28 =0 are in AP,
then its common difference is

(@ =1 (b) £2 (¢) £3 (d) +4
4% term from the end of the GP. 3, 6, 12, 24, .......... ,30721s
(@) 348 (b) 843
(c) 438 (d) 3%4
Ifa*=bY=c? wherea,b,c arein GP.and a,b, c, X, y, z#0;
111
then —>7»7 arein:
Xy z
(@ AP (b) GP (c) HP (d) None of these
1
The value of 3 -1 + §7§+ ........ is equal to:
@2 e O @
Y7 ) 20 9% 9

a
5lx 4 5l=x 5 , 52X+ 52X arein A.P., then the value of a is:

(@) a<l12 by a<l12

(c) ax>12 (d) None of these

The product of n positive numbers is unity, then their sum
is:

(@) apositive integer (b) divisible by n

1
(¢c) equalto n+— (d) never less than n
n

An infinite G.P has first term x and sum 5, then

(@ x<-10 (b) —10<x<0
() 0<x<10 (d x>10
Sum of the first # terms of the series
l+§+z+1—5+ ......... isequal to :

2 4 8 16

@ 2"-n-1 (b)y 1-27

(c) nt27-1 (d 2"+1



88.

89.

90.

91.

92.

93.

94.

9s.

96.

97.

98.

99.
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In a GP. of even number of terms, the sum of all terms is 5
times the sum of the odd terms. The common ratio of the
GPis

-4 b 1
@ = ® -
(c) 4 (d) None of these
The sum of 11 terms of an A.P. whose middle term is 30,
(@ 320 (b) 330 (c) 340 (d) 350
The first term of an infinite G.P. is 1 and each term is twice the
sum of the succeeding terms. then the sum of the series is

3 5
@2 O3 © 5 @3
There are four numbers of which the first three are in G.P.
and the last three are in A .P., whose common difference is 6.
If the first and the last numbers are equal then two other
numbers are
(@ 2,4 (b)y 4,2
(c) 2,6 (d) None of these
Ifin aseries S, = an® + bn + ¢, where S, denotes the sum of
n terms, then
(@) Theseries is always arithmetic
(b) The series is arithmetic from the second term onwards
(c) The series may or may not be arithmetic
(d) Theseries cannot be arithmetic
Ifthe sum of'the first ten terms of an arithmetic progression
1s four times the sum of the first five terms, then the ratio of
the first term to the common difference is :
@ 1:2 (b) 2:1
(c) 1:4 (d 4:1
If the nth term of an arithmetic progression is
3n+ 7, then what is the sum ofits first 50 terms?
(@ 3925 (b) 4100
(c) 4175 (d) 8200
Letx be one A.M and g, and g, be two G.Ms between y and

z. What is g + g3 equal to ?

(@ xyz (b) xy’z

© xyz (d) 2xyz

What is the sum of the first 50 terms of the series
(Ix3)+@Bx5)+(5x7)+...?

(@ 1,71,650 (b) 26,600
(c) 26,650 (d) 26900
The A.M. ofthe series 1,2, 4,8, 16, ...,2"is :
2" -1 P |
(a) (b)
n n+l1
2% 41 2" -1
(© (d)
n n+l1

The 10 th common term between the series
3+7+11+....,and1+6+11+....1s

(@ 191 (b) 193 (c) 211 (d) None of these
A man saves * 135/- in the first year, * 150/- in the second
year and in this way he increases his savings by * 15/-
every year. In what time will his total savings be * 5550/-?
(@) 20 years (b) 25 years

(c) 30years (d) 35 years

100.

101.

102.

103.

104.

10S.

106.

107.

Let a, b, ¢, be in A.P. with a common difference d. Then

el/c, eb/ac,el/a arein

(@) GP.with common ratio e¢
(b) G.Pwith common ratioe"d

2_p2
(¢) GP. with common ratio ¢4/(°"~4")

d) AP
1 1

1
W oive Vorva vasb

9ax+1 9bx+1 9cx+1 x #0 arein:

(@ GP (b) GP.onlyifx<0

(¢) GP.onlyifx>0 (d) None of these
Thevalueofx+y+zis 15ifa, x,y, z, barec in A.P. while the

1

value of —T =+~ 18 = ifa, x,y, z, bare in H.P. Then the
X 'y z 3

in A.P. then

are

value of a and b are

(@) 2and8 (b) land9

(¢c) 3and7 (d) None of these

The A. M. between two positive numbers a and b is twice
the G. M. between them. The ratio of the numbers is

@ (V2 +3):(¥2 -3)

® 2++3):2-+3)

© (V3+D:({3-1

(d) None of these

If S, denotes the sum of n terms of'a G.P. whose first term is

a and the common ratior, then value of
S; +83+Sst....+S, s

@ i{nﬂﬂ} o ﬁ{n_l_r.l_ﬁn}
1+r 1—r2 1+r 1+r2
a l_an a 1_r2n

(@) m{n—r. 2 } (d :{n—r. 2 }

IfS,,S, and S; denote the sum of first n, n, and n, terms
respectively of an A.P., then value of

S S S )
n—l(n2 —n3)+—2(n3 —n1)+—3(n1 —-ny) is

1 np nj3
T4 1,3
@ 5 ® © -5 @ 3
Find the sum up to 16 terms of the series
P rP+2 +13 +23 433
1 1+3 1+3+5
(@) 448 (b) 445 (c) 46 (d) None of these
The sum of the first n terms of the series
12+222 4324242452 42.6% +...
2
is Mwhen n is even. When 7 is odd the sum is
2
n(n+1) nz(n+1)
o [l s
n(n+1) 3n(n+1)
(c) u @ ——

4 2
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153

4 3
108. If sum of the infinite GP. is g and its first term is Z then its

common ratio is :

7 A 7
@ ¢ ® 1 © @ 5

O | —

1
109. If sixth term of a H. P. is L and its tenth term is ﬁ’ then
61

the first term of that H.P. is

@ L onL 0 @ -
a) — — c) — -
28 39 6 17
1
110. If PRI the pth, qth, r!h terms respectively of an A.P.
then the value of ab(p—q) +bc (q—r)+ca(r—p)is
@ -1 (b) 2 (© 0 d -2
111. Ifthe sum of an infinitely decreasing GP is 3, and the sum of
the squares of its terms is 9/2, then sum of the cubes of the
terms is
o7 105 os 97
@ 3 ® © 73 @ 3
112. Ifx,y,z arein G.P. and a*=bY=c% then
(@ log,a=log,c (b) logb =logc
() log,a=logb (d) None of these
113. The sum to infinite term of the series
2 6 10 14 ;
1+ +—+—+—+ 18
332 3 3
@ 3 (b) 4 (c) 6 d 2
114. The fifth term of the H.P., 2, 2%, 3%, ................... will be
1 1
a) 5-— b) 3—
(@) s (b) s
L d) 10
© 15 @
1 1
115. Ifthe 7™ term ofa H.P. is 10 and the 121 term is 25’ then
the 20 term is
1 oL
@ 3 ® 7
1 a1
© s @ %

116.

117.

118.

119.

120.

121.

122.

123.

124.

The harmonic mean of L and a is
1—ab 1+ab

\ll—azb2 1-a’b?
|
© s @ Ty

If the arithmetic, geometric and harmonic means between
two distinct positive real numbers be A, G and H
respectively, then the relation between them is

(@ A>G>H (b) A>G<H

(¢ H>G>A (d G>A>H

If the arithmetic, geometric and harmonic means between
two positive real numbers be A, G and H, then

(@ A?=GH (b) H’=AG

(c) G=AH (d G’=AH

1 1
Ifb?, a2, ¢ arein AP, then —, )
a+b b+c c+a

(@ AP (b) GP

(cp HP (d) None of these

Ifthe arithmetic mean of two numbers be A and geometric
mean be G, then the numbers will be

() A+(A2-G?)

(b) VA +yA?-G?
© A+J(A+G)(A-G)
A+ J(A+G)(A-G)

will be in

d
(d) >
If ! + ! =l+l, then a, b, ¢ are in
b-a b-c a ¢
(@ AP (b) GP.
(c) HP (d) InGP. and H.P. both

Ifa, b, c are in A.P. and a, b, d in GP, then a, a — b,
d—cwill bein

(@ AP (b) GP

(cp HP (d) None of these

Ifthe ratio of H.M. and GM. of two quantitiesis 12 : 13, then
the ratio of the numbers is

(@ 1:2 (b) 2:3

(c) 3:4 (d) None of these

Ifthe ratio of H.M. and G.M. between two numbers a and b
is4 : 5, then the ratio of the two numbers will be

(@ 1:2 (b)y 2:1

() 4:1 (d 1:4



HINTS AND SOLUTIONS

SEQUENCES AND SERIES

CONCEPT TYPE QUESTIONS

10.

)
)

b)

b)

)

@

©

©
b)

@

Here,

=4 = ar’=4

.. Product of first five terms

=a. ar. ar*. ar® .ar*

=510 = (m,.Z)S = (4)5

Let a, d be the first term and common difference

respectively.

Therefore, Tp =a+(@p-1)d=qgand (1)

Tp+q:a+(p+q—l)d:0 ..(i1)

Subtracting (1), from (ii) we get gd =—¢q

Substituting in (i), we get

a=q-(p-1)()=qg+p-1

NowT =a+(q-1)d=q+p-1+(g—1)(-1)
=pt+tq—-l—-qg+1=p

Let x be the common difference of the A.P.

a,b,c,d,e, f.

se=a+t(5S-1x [wa,=a+(n-1)d]
= e=a+4x (1)
andc=a+2x .(i1)

.. Using equations (i) and (ii), we get
e—c=a+4x—a—2x

= e—c=2x =2(d-o).

Let a be the first term and » be common ratio.
Fourthterm of GP. :p=T,=ar’ ..(i)
Seventhterm of GP.: g=T,=ar® ...(ii)

Tenth term of GP.: r=T, =ar®  ..(iii)
Equ. (i) X Equ. (iii) :
pr=ar’xar = pr=ar'? = pr=(ar®y?* = pr=¢*

2a=1+Pandg’>=P

=g’=2a-1=1-2a+g>=0

a b

v

First term + last term

Let a be the first term and r be the common ratio so,
general term of GPis T, = ar™!

As given,

T,=x*=a and, Tg=ar’=x . ar’ =x>?

— x4 =x52 = 7 =56

=17=x8"=r=x8

s Ty=arl=x"4.x8
T,= x*

ButT2=tx:>xt=x4 =t=4

Let R be the common ratio of this GP and a be the first
term. pth term is aRP~!, qth term is aR%"! and rth term is
aR™ !,

Sincep, g andr are in GP. then

X

11.
12.

13.

14.

15.

@
@

@

©

@

(aR*1)2=aRP! aR™!

= a2R2ch :aZRerr—Z

= R2q72 = Rpfr- 2

= 2q-2=p+r-2

= 2q=ptr=p,q,rareinA.P.

None of the options a, b or ¢ satisfy the condition.
Let first term and common difference of an AParea and d
respectively.

Itspfterm=a+(p—1)d=q (i)
andqMterm=a+(q-1)d =p  ..(ii)
Solving egs. (i) and (ii), we find
a=p+q-1,d=-1
Given that a, b, ¢, are in GP.
Let r be common ratio of GP.
So,a=a, b=arand c = ar?
Also, given that a, 2b, 3c are in AP.
—~ b= a+3c
2
= 4b=a+3c (1)
From eq. (i)
4ar=a+3ar?
= 3r2-4r+1=0
= 3r2-3r-r+1=0
= 3rr-1)-1c-1)=0
= (-1)@r-1)=0

1
= r=lorr=—
3

Asgiven 1,Xx,y, z, 16 are in geometric progression.
Let common ratio ber,
x=l.r=r

y=1 r2=r?

z=1.r3=r

and 16=1.1* = 16=r*

= r=2
x=1r=2,y=1r2=4,z=1.r3=8
x+ty+z=2+4+8=14

Let a be the first term and r, the common ratio

2 8

First nine terms of a GPare a, ar, ar~, .... ar®.

P=aar. ar?....ar?®

= a9.r1+2+"'+8

8.9
=a’r2 =a%%
=(ar*)?=(T,)’

= 9th power of the S5th term
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16. d ForaGPa_ , =panda  =q,
We know thata, = AR™! (in GP)
where A= first term and R =ratio

~ am+n =p

= AR™™l=p ()

anda  =q

= AR™ ™l =q _ (i)

On multiply equations (i) and (ii), we have

(ARern—l).(ARm—ml) =pq

= AZRZmD=pq

= (AR™ )2 =pq

— AR™ = \/pq
= am:\/a

17. (¢) The following consecutive terms
1 1 .
are in A.P because
1++x 1-x"1-+/x
2( 1 j b 2
1-x/ 1+4x 1-vx 1-x
(ie.2b=a+c)
18. (b) Consider series (v2 +1),1, (V2 =1) yorre-..
a= \/5 +1,r= \/E—l
Common ratios of this series are equal. Therefore series
isin GP.
19. ) InGP, letthethree numbers be i,a, ar
r
Ifthe middle number is double, then new numbers are
inA.P.
. a .
ie, —,2a,ar,areinA.P.
r
2a A ar—2a
r
1
= 3{2——} =a[r-2]
r
= 2- l =r—2
r
= I‘-i-l =4
r
= r’—4r+1=0
+4/16 —
— p= % -2+ \/3
r <1 not possible
r=2+43
. 2n n
20. (c¢) Given, - {22+ (2n-1)3} = 5{2.57 +(n-1)2}
or 2(6n+1)=112+2n or 10n=110
Son=11
21. (d Let the means be X|, X,, X;, X, and the common

difference be b; then 2, X|, X, X}, X, —18 are in A.P;

22,

23.

24.

25.

26.

27.

©

@

(b)

)

©

b)

=-18=2+5b=5b=-20=>b=—4

Hence, X,=2+b=2+(-4)=-2;
X,=2+2b=2-8=-6
X;=2+3b=2-12=-10;
X,=2+4b=2-16=-14

The required means are —2, -6, —10, —14.

We take third observation as w

X:y+z+w
3

= 3x=ytzt+w

= w=3x-y-—=z

1 1

1
l—————+...
24 8

AN

[+ Thisis a GP with first term = 1

So,

can be written as

and common ratio =— By ]

So, sum of the series
1 1 2

1—(—1j +L 03

2 2

/(g +r),1/(r+p), 1/(p+q)arein A.P.
1 1 1 1

r+p_q+r:p+q_r+p
S S J. R
= p%q* rParein AP.

As given G =[xy
1 1 1 1

RN IS A
x=y| x y] x»w G?

First five terms of given geometric progression are a,

ar, ar? , ar>, ar?

A M. of these five terms

3 a+ar+ar” +ar +ar” B a(r5 -1
N 5 51
Sincep, g, r are in A.P.
_p+r
)
Since a is the G.M. between p, q
a>=pq
Since b is the GM. between q, r
. bE=qr
From (ii) and (iii)
a’ b2
p=—,1r=—
q q

()
(i)
..(iii)

2 42
- (1) gives 2q = a_+b_
q q

= 2q2 —a2 +b? :>az,q2,b2 arein A.P.



= 2a+(q-Dd g

SEQUENCES AND SERIES
28. @ T =[nMtermofl.3.5.....]x [nMtermof3.5.7....] n n 0
n a a a
or T =[1+m-1)x2]x[3+(n-1)x2] N (_] -1 = (_} :(_)
or T,=(2n-1)(2n+1)=(4n2-1) bo b b
= n=
8p= D T, =Y (4n* -1) 34. d Leto and B be the root of equation
x2—10x+11=0
=43 n*->1 a+p=10,ap=11
C4xn(m+D)2n+l) 2 _ 20 211 #2211
= . -n= 5n(n+1)(2n+1)7n a+p 10 105
35. @ Letthemeansbex,x,,....x sothat 1,x;X,,....x,31is
p
—[2ay +(p-1)d] 2 2 “Dd an A.P. of (m + 2) terms.
29. @ fj—:p— 20+ (p=hd _p Now, 31=T, ,,=a+(m+1)d=1+(m+1)d
2

30. (b)

31. ()

32. (@

33. ()

R4 +(g-Dd] 4

a +(p_1jd
2

= —1:3
a +(q jd q
2
For 26 p—11,g=41 = % _1
)| a 41
Let the series a, ar, ar?, ..... are in geometric progression.
given, a=ar + ar?
= l=r+12 = r?+r-1=0
—1+1-4x-1 ~1++/5
> 1=—=> 1=
2 2
5-1
= r= \/72 [ terms of GP. are positive

.. r should be positive]
As per question,
atar=12
ar’ +ar’ =48

...0)
..(i)
ar’(1+r) 48
m—a:ﬂz=4, =>r=-2
(- terms are + ve and —ve alternately)
= a=-12
Let C be the required harmonic mean such that

L,C,L are in H.P.
1—ab 1+ab
1—ab l1+ab
a 'C a
2 1-ab 1+ab 2
+ =>—=—=C=a.

2_ 2
a a C a

are in A.P.

a+b
Arithmetic mean between a and b is given by >

a+b a™+pt!

2 a" +b"
= 2an+l+2bn+] :an+] +a”b+b“a+b“+1
= (an+l _an b) + (bn+] _ abn) =0
= a(a-b)+bb-a)=0
= (a"-b") (a—b)=0
= a"-b"=0 (a-b=0)

30 . X7 5
L d= Given : =—
m+1 Xm_] 9

Tg ~ a+7d 5
T, a+(m-Dd 9

=9a+63d=5a+(5m-5)d

30
—4.1=(5m—68) ——

m+1
=2m+2=75m-1020= 73m=1022
o 1022
- m=—g

36. (b)

Since, S, denote the sum of an A.P. series.

S,= %[23 +(n—1)d] where'a'is the first term and
'd' is the common difference of an A.P.
Given, S, =3S
Now, S, = 27“[221 +(2n-1)d]
From given equation, we have
27n[2a +(2n-1)d]= 37n[2a +(n-1)d]

= 2[2a+(2n-1)d]=3[2a+(n-1)d]
= 4a+2(@2n-1)d=6a+3(n-1)d
= (4n-2)d=2a+(3n-3)d

= 2a=(n+1)d

Now, consider

1
Sﬁ B 5(3n)[2a +(3n-1)d]
S

n %(n)[2a+(n—1)d]

3n
S [2a+0n=Dd] 315, 1 30d—q]

" [2a+nd-d]

%[2a+(n—1)d]
Put value of 2a=(n+ 1) d, we get
S3n _ 3[(n+1)d+3nd—d]

S, (n+1)d+nd-d
3[nd+d+3nd-d] _ 3(4nd) P
nd+d+nd-d 2nd
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STATEMENT TYPE QUESTIONS

37. (d Bydefinition, both the given statements are true.
38. ()

39. (¢) Both are statements are true.

40. () I n"termisa,=a+(n—1)d

41. (@) II. Geometric mean of‘a’and ‘b’ = \/%

42. (c) Allthe given statements are true.
43. (a) Both the given statements are true
II. a=4,d=5
a,=124 =—a+(@m-1)d=124
=4+(n-1)5=124
=>n=25
44. ()
L a=72,d=-2
at(n-1)d=40
= 72+(m-1)(-2)=40
= 2n=34=n=17
Hence, 17 term is 40.
II. a=8-6i,d=—1+2i
a,=(8—6i)+(n—1)(-1+2i)
=9 -n)+i(2n-38)
a ispurelyrealif2n-8=0=>n=4
Hence, 4t term is purely real.
a=3,d=3
at(n-1)d=111 =3+n-1)(3)=111
=n=37
II. a=9,d=3
a,2=a+(n-1)d=9+(n-1)3=3n+6
46. (¢) L ar!=5120=52"1)=5120
=201=1024 = 2n-1=210

45. @ L

=>n=11
II. Let o, B be the roots of the quadratic equation.
+
AM.ofa,p= OLTB =8;

G M.ofa, B= \/OTB:S:OLB:SZ
atp=16, af=25

Equation whose roots are a, 3, is
x2—(a+PB)x+ap=0
x2—16x+25=0

MATCHING TYPE QUESTIONS

47. @ (A 820:?[2x1+(20—1)3]

=10x 59=590
B) a+(n-1)d=181
=5+Mn-1)8=181=n=23

.. Required sum = %[a +1]= %[5 +181]

=2139
©) 105,112,119,...,994
a,=994 =a+(n-1)d=99%4

48. (@

49. (¢)(A)

= 105 +(n— 1)7=994
—n=128

128
.. Required sum= E [2x105+(128-1)7]

=70336
(D) 252,255,258, ...,999
a,=999=252+(n-1)3 =999
=n=250
250
S = N [252+999] = 156375

n

—a g =3 2’1
A)S; =3 "7 7775

=3(128-1)=381

L) i)

B) Sjp=1 N
=)

1024-1 1023
512 512
(C) a=2,r=3,/=4374

Ir—a (4374x3)-2

r-1 33—l
=6520

(D) S,=11+103+ 1005 +... ton terms
=(10+1)+(107+3)+ (10> +5)+ ...+ {10+ (2n—1)}
=(10+10%+10°+...+ 10"+ {1 +3+5+...+(2n-1)}

Required sum =

_ M+E(1+2n_1)
To@0-1n 2

10
= —(10"-1)+n’
5 )

1
2
[l+l+l+...oo] [1_‘]
(B) 6 2 48 =6\ 2/ = 61 -6

€ Sp=60=>—=6=>r=

D) a,=2[a, Ta, ,t..0]vneN
1

= ar™'=2[ar"+ar™+...0]
_ 2ar”
I-r
2r
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50. @ a,=n(n+2) T N
Forn=1, a,=1(1+2)=3 116—2[50+(n D(=3)]

Forn=2, a,=2(2+2)=8 or 232=n[50—-3n+3]=n[53-3n]
Forn=3, a;=3(3+2)=15 =-3n%+53n

Eorni‘sl, a(i(ii?ji = 3n2-53+232=0

orn=5 a;=55+2)= = (n—-8)(3n-29)=0

Thus first five terms are 3, 8, 15, 24, 35.

B 29 29 o
51. (@ Here an:Zn—?) = n=8 or n=?, ni? Son=8
. 6 . Now, Tg=a+(8—1)d=25+7x(-3)
Puttingn=1,2,3,4,5, we get —25_91
2x1-3 2-3 -1 .. Lastterm=4
“= 6 ZTZ_; 56. (a) Letabethe first term and d be the common difference
of A.P.
2x2-3 4-3 1
DT T T Sum of first p terms =§[2a+(p—1)d] (@)
2x3-3 6-3 3 1 q B
az 6 6 6 2 Sum of first ¢ terms =E[2£I+(q—1)d] ... (i)
2x4-3 8-3 5 Equating (1) & (i)
“TT6 TT6 6 P _na1=4 _
2[2a+(p Dd] 2[2a+(q d]
and as = 2x5-3 _ % _ % Transposing the term of R.H.S to L.H.S
or 2a(p-q)+p(p-1)—q(g-1)d =0
.. The first five terms are A11s and 7 2_ .2 =
6626 6 = 2a(p-q)+[(p"—q" = (p—q)d]=0

(o)

=

2a(p-)+(p—l(p+q)—d]=0
= (p—9)2a+(p+q-1d]=0

INTEGER TYPE QUESTIONS

52. (@ Let a, be the first term and d, the common difference.

General term (n, term) of the AP s = 2a+(p+q-1Dd =0 - (iii)
T,=a+(m-1)d (v p#q)
As given,Tj=a+(j— 1)d=k (1) Pty
T,=a+(k-1)d5 i) Sum offirst (p +¢) term = [2a+(p+q-1)d]
Subtracting (ii) from (i), we get ptq
. =k—i =_ =——x0=0
(-kd=k-j=>d=-1 B
On putting d =1 in (i), we get 5 2a+(p+q-1)d=0 [from(iii)]
a+t(-1)(1)=k uih
= a=k+j-1 57. (@ A.M.betweenaandb =
Now,Tkﬂ-=a+(k+j—l)d=k+j—1+[(k+j)—1](—l)
=(k+j-1)—(k+j-1)=0 L _akb _ath
53. (¢) a,=2"=ay;=23=38 gyt 2
a3, 1 -1, n-1
54. () Forn=1, alza—Z:I:I (o a,=a,=1) 2a" +2b" =a" +ab" +ad""'b+b"
n 1
= N n=ly _ _yn-l n_
anda =a_,+a ,,n>2  ..(A) ara”b—ab+b"=0

' . = " YNa-b)-p""a-b)=0
n=3inequation (A)a;=a,+a,=1+1=2
a, a, 2 = (a=b)a"-b"H+p"=0 [-a#0]

forn=2, =—=-=2
a, a, |1

= anfl _bnfl =0 = an—l =bn—l
55. (¢) a=25,d=22-25=-3. Letnbetheno. ofterms

n-1 0
Sum=ll6;Sum=g[2a+(n—l)d] [gj :1:(—j =>n-1=0 =>n=1
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58. () Theangles ofa polygon of n sides form an A.P. whose
first term is 120° and common difference is 5°.
The sum of interior angles

= g[Za +(n-1)d] =§[2>< 120+ (n—1)5]

- %[240 +5n—5]= %(235 +5n)

Also the sum of'interior angles = 180 x n—360

%(235+5n) = 1801 —360

Multiplying by %, n@7+n)=236n-72)

n(@7+n)=72n—144
= n?+47-72)n+144=0
= n2-25n+144=0
= (n—16)(n-9) =0

= n#l6 - p=9
59 1, /s 131
- ) =3 713 971 3
LetTn:;zarnflzL
19683 19683

1(1}”‘1 1
= —| = =
33 19683

n 9
- (-
3 3
Let 7 be the number of terms of the GP. 3, 32,33, ..........

makes the sum =120
wehavea=3,r=3
33" -1

a(r" -1
Zg , ¥>15 Sum=—"—2=120
r-1 3-1

60. (b)

S
3 an
or S(3"-1)=120

Multiplying both sides by %

2o 3"-1=80

5 3"=80+1=81=3* = n=4

.. Required number of terms of given G. P. is 4
61. () f()=3,/(x+y)=/)f¥)

JQ=fA+D=fM)f(1)=3.3=9

JB)=/A+2)=/()f(2) =3.9=27

J@=71+3)=f(1)f(3)=3.27=81

Thus we have

orw

=120 [a=3,r=3]

33" -1 2
308D 50531120 =80

3"=80+1=81=3*= n=4

62. (¢) LettheGP.bea,ar,ar’, ...
S=a+ar+ar*+...... +to2nterm
B a(r*" =1)
r—1
The series formed by taking term occupying odd places
isS,=a+ar+ar+.... to 7 terms
a|:(7"2)n _1:| a(r2n _1)
e BT EE ) e s
r -1 re—1
Now, S§=358,
2n 2n
or a(r=" =1) _ 5a(r 1)
r—1 -1
= 1= >
r+1
= r+l=5.r=4
- 4" —1
63. @ a|—L|=s461= —5461
r—1 4-1
=4n=47
=n=7
1 .
64. (d Tm=a+(m—1)d=; (1)
1 ..
I,=a+(n-1)d=— (i)
m

@)-(i) = m-n)d =+ L= q= L
n m mn

1
From(i) a=—=a-d =0
mn

ASSERTION - REASON TYPE QUESTIONS

65. (a) Thenumbers _72, X, _77will bein GP.

X

If —:_—7:>x ———x—-="=1 = x=%1
_2 2 27
7 x
x5 2
66. (@ Herea=x% r=—F5=x",x#*l
x
S _a(l-r")
" 1-r
_x3(1—x2")

n

(1-x?)
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67. )

68. (b)

69. (a

70.  (b)

71. (@)

72. ()

73. )

Assertion: a =4n -3
a,=4(17)-3=68-3=65
Reason: a_=(-1)"'.n’
ay=(-1)""1.(9)* = (-1)%729)="729
Both are true but Reason is not the correct explanation
for the Assertion.
Assertion: a; =4 = ar2=4
. Product of first five terms =a (ar) (ar?) (ar?) (ar®)
=5 10= (arZ)S =45
Assertion: b+c,c+a,a+bwill bein A.P.
if(cta)—(b+c)=(a+b)—(c+a)
ie.if2b=a+c
i.e.ifa, b,carein A.P.

10°  10°
Reason: 102, 10°, 10°arein GP. if 0 _10

10° 10°
ie. if 10ba=10cb
i.e.ifb—a=c—b = 2b=a+cwhichis true.

Assertion: 2k = Z+§_ 16413
: 38 24
_3t
k=2
~ 31 31
K=o 18

Assertion: Let the sum of # term is denoted by S,

Sn:3n2+5n

Putn=1,2. T)=8,=3.12+5.1=3+5=8;

S,=T,+T,=3.22+5.2=12+10=22

T1,=8,-5,=22-8=14

. Common difference d=T7,-T,=14-8=6
a=8,d=6

mterm=a+(m—1)d=164 = 8+(m—1).6=164

6m+2=164 = 6m=164—-2=162

162

==

Reason: T =ar™!

5(Y" 515
T0=32) “22° 7 2@

Assertion: First factor of the terms are

m 27

. First factor of n term = 2n ...(0)
Second factor of thetermare 4,6,8...............
. Second factor of n'M term
=4+(m-1)2=2(n+1) ... (D)
. n™ term of the given series
=2nx2(n+1)=4n(n+1)
. putting n=20
20t term of the given series =4 x 20 x 21
=80x21=1680
Reason: Let three numberinA.Pbea—d,a,a+d
Theirsum=a-d+a+a+d=24
=3a=24

74.

75.

76.

©

@

@

=a=38

Their product = (a —d) (a) (a + d) =440
a(a?—d?)=440= 8 (64 —d %) =440

= 64-d*’=55=d*=64-55=9

- d=%3

Hence, the numbersare 8—3,8,8+3 or8+3,8,8-3
ie,5,8,11,0or11,8,5
Assertion: 7; =5k +1
Ty=5x1+1=5+1=6;
T,=5x2+1=10+1=11
d=T,-T;=11-6=5
a=6,d=5

Putting k=1,2

Sum of n term = g[za +(n-1d]

:§[2><6+(n—1)5]

n(Sn+17)
2
Reason: We have to find the sum
105+ 110+ 115+........ +995
Let 995 = n'M term
“a+[n—-1]d=995 or 105+[n—-1]5=995
Dividing by 5,
21+(n—-1)=199 or n=199-20=179
. 105+110+115+........ +995

n
=—[12+5n-5] =
2[ n->5]

=§[2a+(n ~1)d]

1
:%9[2><105+(179—1)5]

:%[2x105+5x178] —98450
Sy (7n+1) 3 n(7n+1)
"8, (4n+17)  n(4n+17)
58S, = (T2 +n)A, S =@n?+17n) 1

T,  S,=S,q _ 7(2n-1)+1 14n-6
Then, 7 =g 0 T 4(2n—-1)+17  8n+13
=T,:T', =(14n-6): (8n+13)
We have, S, =6n®+3n+1
8, =6+3+1=10
S,=24+6+1=31
S;=54+9+1=64andsoon.
So, T, =10
T,=S,-S,=31-10=21
T;=S;-S,=64-31=33
So, the sequenceis 10, 21, 33,...
Now,21—-10=11and33-21=12 = 11
. The given series is not in A.P.
So, Assertion is false and Reason is true.
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77. (@) Letthe numbersbeaandb. 82. (@ Asgiven: a*=DbY=c*
b Let, a*=bY=c*=k (say)
Then, AM.=222 =34 — a+b=68 ..(i) = a=k!X b=k, c=kz
Asgiven :a, b, carein GP.
Also, GM. =+/ab =16 = ab=256 ..(ii) = b’=ac
11
L
Now, a—b = +/(a+b)’ - 4ab ie., k2V=klxklz= k(X Z)
2 1 1
2 =t
=+4/(68)" —4x256 = +/4624 1024 = ++/3600 y X z
=a—-b=+60 = l,l,l arein A.P.
X'y z
. a—b=60ora—b=-60 ... (iii) .
when a— b =60, then solving (i) and (iii), we get 83. (c¢) Thegivensereis 3—1+———....... o« isin GP.
a=64andb=4. 13 9
Then, numbers are 64 and 4. Its common ratior = — 3 and firstterma=3
When a—b=-60, then solving (i) and (iii), we get
a 3 3x3 9
a=4,b=64 SL)OZI_:_IZT:Z
. Numbers are 4 and 64. - 1+§
Sm m2 . 84 (d) G . 51+X 517)( E 52)( 5*2)( : AP
78. ®) S—:—z(glven) . 1ven : + s + are mA.r.
no We know that ifa, b, c arein A.P. then 2b=a+ ¢
Also
T, S-S, m —(m=1) 2m-1 2%: SRR L S
T, S, -8, n2—(n-1? 2n-1
n n n—1 n (n 1) n — a:5.5x+5(5x)—1+(5x)2+(5x)—2
Substituting m =5 and n = 2, we get Let 5*=t
5 1
o 2(5)-1 9 a=5t+¥+t2+—2
L, 2(2)-1 3 | g
= a= t2+—2+5[t+¥j
CRITICALTHINKING TYPE QUESTIONS t )
1 1
79. () Since, sum=4 = a= (“F?j ‘2+5[t+¥]
3 1
and second term = 1 Putt+-=A
t
a 3 b 2
= ——=4,and ar== a=A2+5A-2 [add &subtract | —| ]
1-r 4 2a
2 2
5 5
- = a= A2+5A—(—] +[—) )
-3 4 2 2
4a
5\2 17
= (a-1)(a-3)=0 = a=|A-— —
_ Z 2 4
=a=1 or a=3
80. (c¢) Letrootsbe o,B,y anda=a—-d,b=a,c=a+d. = 321—7-
Thena+p+y=3a=—(-12)=a=4 85. () Since, product of n positive number is unity.
afy=a(@®-d)=-(-28)=d==+3 =X X)Xy e x = (1)
81. (d) Clearly, the given progression is a G.P. with common 17273 "

ratior=2.

4-1
- 4Mterm from the end = ﬁ(l)

7

1 4-1
= (3072)(5j =384

= x;tx, ... +x, > n (1)" [Fromeq"(i)]
= Sum of n positive number is never less than n.



SEQUENCES AND SERIES

We know that, the sum of infinite terms of GP is

a , |r|<l
S =<1-r
w0 , |r|21
. swzﬁzs o <)
or,l—r=§
5-x .
= r= 5 exists only when | 7| <1
5

i 1< —x<1
1.€.,— 5

or,— 10<—-x<0

or, 0<x<10

Sum of the »n terms of the series

1 + 3 + 7 + B e upto » terms, can be written as
2 4 8 16 ’

1 1 1 1
I—— |+ 1= [+ 1—= [+| 1 ——|....
o3l =5 womems

(1 1 1 )
=n—|—+—+—+... + n terms
2 4 8
l(l_lj
A
0
2
=n+2"-1

Let us consider a G.P. a, ar, ar?, ....with 2n terms.

2\n _

We have a(r2n _1) _ 5(1[(!’ ) 1)j|

r—1 (r2=1)
(Since common ratio of odd terms will be 7 and number
ofterms will be n)

a(r?" 1) _s a(r?" 1)

= -l -1
= a(r+1)=5a,ie.,r=4
Middle term = 6™ term =30
= a+5d=30

S, = %[2a+10d]:12—1x2[a+5d]:11><30:330

Letthe GP.bel,r,7,.......... 0
Given x,, = 2(x, ;1 +X,42 +..... t0 )

X

. n+l s

S X, =2—"= [common ratio is 7]
r

el
2 2 T3

Let the last three numbers in A.P.be a,a+ 6, a+ 12,
then the first term is also a + 12.
But a+12,a,a+ 6 arein GP.

na?=(a+12)(a+6) = a?=a2+18a+72
Soa=-4.
.. The numbers are 8,4, 2, 8.

Snzan2+bn+c

58, 1 =a(n=1)%+b(n—1)+c for n>2
L1, =85,-8,

=a{n® —(n-1)>y+bin—(n—-1)}
=a2n-1)+b

Sty =2an+b-a,n>2

ity =2a(n-1)+b—a for n =3

Sty =t =2a(n—n+1)=2a forn>3
Now 12—11 Z(Sz—Sl)—Sl :Sz —2S1

=(@2’+b2+c)—{al*>+b.1+c}

=2a-c#2a
.. Series is arithmetic from the second term onwards.
Sum of n terms of A.P with first term = a and common
difference, = d is given by

S = %[Za+(n—l)d]
S|, =5[2a+9d]
S,= %[Za +4d]

According to the given condition,

S,0=Ss = 5[2a+9d]= 4><§[2a+4d]
= 2a+9d=2[2a+4d]
= 2a+9d=4a+8d=d=2a

a

—=l =a:d=1:2
d 2

As given, n' term is
T,=3n+7

Sum of n term, S;, = ZTn
:Z(3n+7):32n+721

_ 3n(2+1)+7n:n[3n+§+14}

l:3n+17}
=n
2

Sum of 50 terms =S5 = 50{

3x50+17
2

= 50{%} =25x167=4175
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163

95. (d

96. (a)

97. ()

Since x isA.M

N X=y+Z,
2

= 2x=y+z ()
and y, g,,8,,z....arein GP.

8i_8&_2

y & &

=

2
= g =&Y

3 .o
= gl =218y ...(11)

Also, g5 =gz
2 =827 (i)

= gie} =gigayz
= yz2=g,g, (V)
Adding equations (ii) and (iii)
gl +2 = 22 + 72182 = 2122 (Y +7)
=yz.2x =2xyz
The given series is
(1%3)+ (3% 5)+(5X7) Frrrrrrrrn,

Its general term is given by
T,=(2n-1)(2n+1)=4n-1
Sum of series =4%n%— X1
s, - dn(n+1)(2n+1) .

6

2
Sn:r{z(zn +3n41) _1}

3

_ | 4n®+6n+2-3
S=n| ————M——
3
! 3
For sum of first 50 terms of the series,
n=>50,

g _ {n(4n2+6n—1):|

~ 50[4(50)% + 6(50)—1]
- 3
50 % (10000 + 300 — 1)
- 3
50%10299

SSO

=171650

S
We know that A.M. = —
n+1

Given sequence 1,2,4, 8, 16,....., 2"
= S, =1+2+22+23+24+ 420

2n+1 -1 a(rn _1)
= — 2n+1 -1 |: Sn —

2-1 (r=1)

B 2n+1 -1
n+l

AM.

98. (@

99. (a)

100. (c)

101. (a)

102. ()

The first common term s 11.

Now the next common term is obtained by adding
L.C.M. ofthe common difference 4 and 5, i.¢., 20.
Therefore, 10t common term = T,, of the AP whose
a=11andd=20

T, ,=a+9d=11+9(20)=191

Given statement makes an AP series where, a= ~135,
d="15andS =" 5550

Let total savings be ~ 5550 in n years

So, S, = %[23 +(n-1)d]

5550 :%[2x135+(n—1)15]

11100 =n[270+ 15n—15]
15n2+255n—-11100=0
n? +17n-740=0
n2+37n-20n-740=0
n+37)(n-20)=0

n=20 (.- n#-37)
a,b,careinA.P. = 2b=a+c

Ldu gy

Now,

2
el/c ><el/a :e(a+c)/ac :e2b/ac :(eb/ac)
sel/c, eb/ac el/a in GP with common ratio

b/ac
. _ e(b—a)/ac _ ed/(b—d)(b+d)
el/c
2 42
_ ed/(b -d“)

[-- a,b,carein A.P. with common difference d
S b—a=c—b=d]

1 1

2
Joiva oo Na+b

_ 2£+\/;+\/E
Wb +ve) (Ja++b)

= 2@+2b+2\/;+2\/§
=2\/§+2\/;+c+2\/5+a
= 2b=a+c

.. a,b,c,arein A.P.
= ax, bx, cx, arein A.P.
= ax+1,bx+1, cx+1, arein A.P.

= 9ax+1’ 9bx+1’9cx+1 arein GP.
Asx,y,z,are A.M. ofaand b

X+y+z=3 a+b
Xty 5

.'.15:%(a+b) =a+b=10  ..()
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10 10
=

g ab
Solving (i) and (11) we get
a=9,1,b=1,9

a+b
Given 2x/_ =

e

2 a
=t —4t+5=0, where E:t

t:Ziﬁﬁ\/%:Zi\/g

ab=9 (i)

103. @)

a_(%3)° _ (@£43)
b 43 (2P-(3)
b=2+43:2-43
or 2-4/3:2+43
1_ n
104.@d) We have s;%
—-r
a 2n-1
Son1= Tr[l_r ]
Putting 1, 2, 3,........ , n for n in it and summing up we
have
S;+S;+ St +S,.1

a
=“1: [(1+1+...nterm)—(r+r3+ 17 +....nterm)]

. r{l—(rz)n} . |
= —|h-—————>"|=—/n-r.
l-r 1-r I-r 1-12

105. () We have,

25
$,= 23 +(n, ~Dd] = 4= 2a+(n, ~1)d
n

1

s,= ‘172[2a+(nz—1)d]:>—2=2a+(n2 ~1yd

ny
n3
- —[2a+(n; —-1d]= —==2a+(n;—-1)d
S, 2[ (n3 —1)d] o (n3—1)
2S 28, 28,
. —l(nz—n3)+—(n3—n1)+—(n1 nz)
n np nj

=[2a+(n; - 1)d] (n2—n3) +[2a+(n,—1)d] (n3 -n,)
+[2a+(n;-1)d](n;—n,)=0

106. (¢) Wehave t, =

107. ()

108. (a)

109. (¢)

110. (¢)

P23 434 a0’
1+3+5+....upto n terms

{n(n"‘l)}z nz(n—l-l)2
2 4

g{2+2(n—1)}_ n?

_ (n+l)2 B n?

4 4

n 1
_+_
2 4
1 1 1
S, =%t, =—Zn’ +—Sn+—3 1

4 2 4
_In@+h@+D) In@+D 1
4 6 2 2 4

161733 1617 16 _ .
24 4 4

Ifn is odd, the required sum is

Fot2.(n=1% +n°

16 =

124222+ 32 4 247

2
_ (n-D(n—-1+1) 2
2
[+ (n—1)iseven
-, using given formula for the sum of (n—1) terms.]

2
_(n 1+1] _n"(n+1)
2 2
S,= 1%where ' be the first term and r be the common
ratio of GP.
4_3/4
3 1-r
= 1 3/4 = 1 9 =
= — —_—=T = —
" 43 16 " 16

1
Let six term of H.P. = 61

= sixterm of AP=61

Similarly tenth term of A.P. =105

Let first term of AP is a and common diff. =d
. at+5d=6l

anda+9d=105

solving these equation, we get

a=6,d=11

1
Hence, first term of H.P. = 5

Letx be the first term and y be the c.d. of corresponding
A.P., then

1
;=X+(p*1)y ...... >1)
1

E:)ﬁ(q,1)y ...... (i)
%:X—s—(r—])y ...... (iif)

Multiplying (i), (ii) and (iii) respectively by
abc (q—r), abc (r —p), abc (p — q) and then adding,
we get, bc(q—r)+ca(r—p)tab(p—q)=0
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111. (¢) Letthe GPbea, ar, ar2,........ ,Where0<r<1. 1 1 1
Then,a+ar+ar?+....... =3 So, 5™ term of the A.P. = 57 6-D (_Ej 10
24,220 .24 -
anda”+a‘r"+atr’ 4. =9/2. Hence, 5 term in H.P. is 10.
a 22 9 115. (d) Considering corresponding A.P.
:::3 and : 175 a+6d=10anda+11d=25
) -r =d=3,a=-8
91-r" _9 l—r:l _1 =T,,=a+19d=-8+57=49
-2 2 14r 2 3 1
Hence, 20" term of the corresponding H.P. = —.
Puttin —lini=3 we geta =2 49
gr= 3 -t 5 g
Now, the required sum of the cubes is o B a
3 8 108 116 TRV R Ul LPAC
ad+adrd+add+ - 3:1 1/27 :F - © o a " a
. l-r =27 I—ab  1+ab
112. (¢) xyzareinGP.=y*=xz . (@)
We have, ax = bY=c*= A (say)
—=xloga=ylogb=zlogc=1logA 2{ a2 )
2.2 2
log logh  logi __\-a’b) 27
=>x= ,y= a a 2a @
loga logh’ - logce +
Putting x,y,z in (i), we get I—-ab 1+ab
5 117. (a) Itis a fundamental concept.
(logk\ _ log) logA b
logb loga logc 118. ) LetA= T G= ab andH=—"—.
logb)2=1log a. log ¢
(logb) =loga. loge Then, G2=ab 0)
or log, b=1log, ¢ = log, a=1logb
113. (8 We have dAH= a+b) 2ab b .
2 6 10 14 meAET T ey ()
S=l+—+—2+—3+—4+ ....... (i)
33 3 3 From (i) and (ii), we have G*=AH
1 119. (a) Giventhatb? a? c?arein A.P.
Multiplying both sides by 3 we get a2 _pr=c2 o g?
=(a-b)(a+tb)=(c—-a)(c+a
: BT ) (@a-b)(atb)=(c—a)(cta)
5 = 5 3—2+3—3 3—4+ ........ 0 ....(ll) 1 - 1 ~ 1 - 1
Subtractmg eqn. (ii) from eqn. (i), we get b+c a+b c+a b+c
1 4 4
— S =ld—+—+—+—+.d 1 1
3 3 32 3 3 . ) , are in A.P.
2 4 4 4 4 a+b b+c c+a
= - S=—4+—+—F+ 7+ 0
3003 32 3 3 ath
4 120. (¢) AM.= =Aand GM.= \/ab =G
3 4 3
= —8= il = gxz = §=3 On solving a and b are given by the values
1_ _
3 At J(A+G)(A-G).
114. @ Series 2,24, 35 ... arein H.P Trick: Let the numbers be 1, 9. Then, A = 5 and
2’73 G = 3. Now, put these values in options.
123 will be in A.P, Here, (¢) =5 + {/8%2, ie. 9 and 1.
275710
| 121. (¢) Since the reciprocals of a and ¢ occur on R.H.S.,
Now, first term a = ) let us first assume that a, b, ¢ are in H.P.
1 111 )
and common difference d = —— So, that —, —,— are in A.P.
10 abc
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11 1 1 (a+b)+2vab 13+12 25
= T-—-=--7 =4d, say = = ==
b a ¢ b (a+b)-24ab 13-12 1
2
b b- 2
=~ =d="— =a-b=abdandb—c=bed :(*/a_“/g) _5 *ﬁ’fﬁ 3
2 ~Jb 1
1 11 (J;_JB)
=t =—— 4 —
Now LA S = = "¢~ abd  bed (Va++b)+(Va -b) 544
- =
1(1 1) 1 2 1 1 (JE+\B)7(\/57\/E) 5-1
= —|--=|=—(2d) > ==—+— =RHS.
bd(c aj 52 = 570 |
. a, b, care in H.P is verified. 2\/;_6 aye_6 b0 4
‘ 1 1 1 1 :>—2\/E—Z b —4 = a:b=9:
Aliter: + =—+-
b-a b-c a ¢ 2ab
o1 124. (c) WehaveH.M.=a+bandG.M.=x/E
b—a_g:;_b—c 2ab
c-b+a b-c-a o 11 So HM. 4 - (a+b)_i
c(b—a) a(b-c) c(b-a) a(b-c) "GM. 5 Jab 5
N be — ab L e 2Jab 4 a+b 5
ac — bc = ab — ac = = _-
) a+c :>(a+b) 5:2@ 4
. a, b, ¢ are in H.P. 2
122. (b) Giventhata, b, careinA.P. :> a+b+2Jab 5+4 :> (\/5+\5) 9
atc , a+b—2Jab 5-4 ~ o) !
=b= > .. () (\/; \/E)
and b? = ad .. (ii) :> Va+b 3
Hence, a, a — b, d — ¢ are in G.P. because (_\5‘1
(a—b’=a>-2ab+b>=a@-2b)+ad
=a(-c)+ad=ad- ac j(\/;+\/g)+(\/_7\/€)=3+1
123. @ Given that —or = = (Vo #do) = =) 3!
. 1ven a ==
GM. 13 j&zi:[ijzzzzél
2ab 2Jb 2
a+b_12 a+b 13 =a:b=4:1

—— == ——=—
= Jab 13 2dab 12



