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SEQUENCE

A succession of numbers a,, a,, ..., a, formed according to
some definite rule is called a sequence.

A sequence is a function whose domain is the set N
of natural numbers and range a subset of real numbers or
complex numbers.

A sequence whose range is a subset of real numbers
is called a real sequence. Since we shall be dealing with
real sequences only, we shall use the term sequence to
denote a real sequence.

Notation

The different terms of a sequence are usually denoted by
a,, a,, as, ... or by t|, t,, t3, ... The subscript (always a
natural number) denotes the position of the term in the
sequence. The term at the nth place of a sequence, i.e., ¢, is
called the general term of the sequence.

NOTE

A sequence is said to be finite or infinite according as it
has finite or infinite number of terms.

Illustrations

1. 1,4,7,10, ... 19. In this sequence each term is obtained
by adding 3 to the previous term.

2. 2,—4,8,—16, ... In this sequence each term is obtained
by multiplying the preceding term by — 2.

3. 2,3,5,7, 11, 13, ... This is the sequence of prime
numbers.

Note that sequence (1) is a finite sequence whereas others
are infinite sequences.

SERIES

A series is obtained by adding or subtracting the terms of
a sequence.

A series is finite or infinite according as the number
of terms in the corresponding sequence is finite or infinite.

PROGRESSIONS

If the terms of a sequence follow certain pattern, then the
sequence is called a progression. Following are the three
special types of progressions:

1. Arithmetic Progression (A.P)
2. Geometric Progression (G.P.)
3. Harmonic Progression (H.P.)

ARITHMETIC PROGRESSION (A.P.)

A sequence whose terms increase or decrease by a fixed
number is called an arithmetic progression. The fixed num-
ber is called the common difference of the A.P.

In an A.P, the first term is usually denoted by a, the
common difference by d and the nth term by ¢,. Obviously

d= tn - tn -1
Thus, an A.P. can be written as

a,atd,a+2d,...,at(n-1)d, ...
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For example,

1. 1,3,5,7,9, ...
Since, 2nd term — Ist term = 3rd term — 2nd term
= 4th term — 3rd term
=...=2,
the sequence 1, 3, 5, 7, ... are in A.P. whose first term
is 1 and common difference is 2.
2. 53,1,-1,-3,-5,—-7, ... are in A.P. whose first term
is 5 and common difference is — 2.

The nth term of an Arithmetic Progression

If a is the first term and d is the common difference of an
AP, then its nth term 7, is given by

t,=a+n-1)d

TRICK(S) FOR PROBLEM SOLVING

To find whether the series is an A.P.
Step I: Obtain a, (the n'™ term of the sequence).
Step Il: Replace nby n—1ina,togeta,_,.
Step lll: Calculate a, —a,_ .
If a,—a,_; is independent of n, the given sequence is an A.P.
otherwise it is not an A.P.

.. t,=An + Brepresents the n™ term of an A.P. with common
difference A.

°IMPORTANT POINTS

m If an A.P has n terms, then the nth term is called the last
term of A.P. and it is denoted by /. That is

I=a+ (n-1)d
m Three numbers a, b, c are in AP, if and only if

b—a=c—b,ie,if and only if a + c = 2b.

m If ais the first term and d the common difference of an
A.P. having m terms, then nth term from the end is (m —n
+ 1)th term from the beginning. Thus,

nth term from the end =a + (m —n) d.
= Any three numbers in an A.P. can be taken as

a—d, a, a+ d. Any four numbers in an A.P. can be taken
asa—3d,a—d,a+d,a+ 3d. Similarly 5 numbers in A.P
Kcan be takenas a—-2d,a-d,a,a+d, a + 2d.

SOLVED EXAMPLES

1. The number of terms common totwo A.Ps3,7, 11, ...,
407 and 2, 9, 16, ..., 709 is

(A) 21 (B) 28
(C) 14 (D) None of these
Solution: (C)

By inspection, first common term to both the series is
23. Second common term = 51.

Third = 79 and so on. These numbers form an A.P.
23,51,79, ...

Since, T)5=23+ 14 (28)=23 +392=415>407

and T14=23+13(28) =387 <407

.. number of common terms = 14.

. The number of numbers lying between 100 and 500

that are divisible by 7 but not by 21 is
(A) 57 (B) 19
(C) 38 (D) None of these

Solution: (C)

The numbers between 100 and 500 that are divisible
by 7 are 105, 112, 119, 126, 133, 140, 147, ..., 483,
490, 497.

Let such numbers be 7.

Then, 497 =105+ (n—1)x7;0orn=57.

The numbers between 100 and 500 that are divisi-
ble by 21 are 105, 126, 147, ..., 483.

Let such numbers be m.

Then 483 =105+ (m —1) x21; orm=19.

Hence, the required number=n—m =57 - 19 =38.

. Inthe series 3, 7, 11, 15, ... and 2, 5, 8, ... each con-

tinued to 100 terms, the number of terms that are
identical is

(A) 21 (B) 27
(C) 25 (D) None of these
Solution: (C)

Let the nth term of the first series = the mth term of the
second series.

3+(n—-1)x4=2+(m—-1)x3,
n m
or 4dn=3mor — = — =k(sa
3= 2 (say)
n=3kand m =4k
As each series is continued to 100 terms,

n=3k<100 and m = 4k < 100

.. Possible values of k are 1, 2, 3, ..., 25 and corre-
sponding to each value of £ we get one identical term.
Hence there are 25 identical terms.
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a
4. If5' "+ 5'"* = and 25" + 25 are three consecutive

terms of an A.P,, then the values of @ are given by
(A) a=>12 (B) a>12
(C) a< 12 (D) a<12

Solution: (A)
Since 5! ¥+ 517, % , 25"+ 25 are in A.P, we have

2 % :51+x+51—x+25x+25—x

Now put 5" = ¢ so that ¢ > 0, we then have

1 1
a= 51‘_}_§_{_t2+L2 = (l‘2+—2)+5 (I"")
t t t 1

o a:(t_;)iﬂs[p;_%)iz]

Thus, values of a are given by the inequality a > 12.

. If 1, log, x, log, y, —15log, z are in A.P,, then

(A) x=y° (B) y=z"
(C) x=2 (D) None of these
Solution: (C)
Let d be the common difference of the A.P.
Then, log,x=1+ d:>x:yl +d
1+2d

log.y=1+2d=y=z

and —15log,z=1+3d = z=x" +3d)/15

x=yltd= [+ +d

= (1 2a)(1+3d)15

= (1 +d)(1+2d)(1+3d)=-15

= 6d° +11d> +6d+16=0
= (d+2)6d>—d+8)=0=d=-2
x:yl+d:y—l,yzzl+2dzz—3 andx=(273)71=z3.

. If three positive real numbers a, b, ¢ are in A.P. such
that abc = 4, then the minimum possible value of b is
(A) 523 (B) 13

(©) 2° B3 (D) None of these

Solution: (A)

Let d be the common difference of the A.P, then
4=abc=(b—db (b+d)=bb*—d)

- BP=4+bd>4 (+ b>0,d*>0)

= b>2"3

Thus, the minimum possible value of b is 273,

There are four numbers of which the first three are in
G.P. whose common ratio is % and the last three are

in A.P. If the last number is two less than the first, then
the four members are

11 1
A)3,1,- - B) 2,1, —,0
(A) 3 (B) 5

(D) None of these

| = W

1
C 49 19 .
© 1
Solution: (B)
The numbers can be taken as a, g R % ,a—2.

By question, %,% ,a—2arein A.P.

NS}

_ +a—-2;ora=2.
2

ENNIN

1
Hence, the numbers are 2, 1, > 0.

SUM OF n TERMS OF AN A.P.

The sum of n terms of an A.P. with first term ‘a’ and com-
mon difference ‘d’ is given by

5,= 5 Ra+(@n-1)d

TRICK(S) FOR PROBLEM SOLVING

If S, is the sum of n terms of an A.P. whose first term is ‘a’
and last term is /, then
n
S,=—
2

n

(a+1)

If common difference d, number of terms n and the last
term /, are given then

S = g 21— (n—1) d

n

t,=S,-S
The sum of an A.P. consisting of odd number of terms = n
(middle term), where n is number of terms.

n—1°
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PROPERTIES OF A.P.

1.

8.

Ifa, a,,a,, ..., a,are in AP, then
(@) a,+k,a,*k, ...,a,+karealsoin AP
(b) aj—k,a,—k, ...,a,—kare alsoin A.P.
(c) kay, ka,, ..., ka, are also in A.P.

(d) %, %, e a—",k;thre alsoin A.P.

k

. Ifa, a5, a5, ... and by, b,, b, ... are two A.Ps, then

(@) a, +by,a,+ by, ay+bs, ... are also in A.P.
(b) a,—by,a,— by, a,—bs, ... are also in A.P.
(¢) a,by, ayb,, asb;, ... are also in A.P.

(d) ﬁ, a—z,a—3 , ... may not be in A.P.
b b, b
. Ifay, a,,a,, ..., a,are in AP, then

@) a ta,=a,+a, =ayta, ,=..

(b) a.=

a +a
—k +k
LR 0<k<n-r.

In other words, in an A.P., the sum of two terms equi-
distant from the beginning and end is a constant and is
equal to the sum of first term and last term

If nth term of a sequence is a linear expression is n
then the sequence is an A.P.

If the sum of first » terms of a sequence is a quadratic
expression in n, then the sequence is an A.P.

Ifa, ay, ay, ay, . . ., a, are in AP, then terms taken
at regular intervals from this A.P. are also in A.P. e.g.,
ay, ay, dqg, dyg, - . . also form an A.P.

SOLVED EXAMPLES

4 4 5 4
n
f —+—+—+.+——— =
13 35 57 Q2n-1)2n+1)

1 n
/"

(A) n(4n*+3n+2)
(C) n(4n*+5n+6)

Solution: (B)

, then f'(n) is equal to

(B) n(4n’+ 6n+5)
(D) None of these

n4

We have, t,= — —
2n-1)(2n+1)

1 1

4 16 16(4n> —1)

4n2+1+i 11
16 3202n—-1 2n+1

9.

10.

_i4n2+l+in o
16 322(2n—-1 2n+1

n=1

_lnm+h@n+n 11
4 6 16 32

I 1 1 1 1
l-—+-——4 .t —— - ——
3 3 5 2n—-1 2n+1

a6t 5y +—[1- !
48 320 2n+1
n(4n2 +6n+5) N n

48 16(2n +1)
o f(n)=n(4n*+ 6n + 5)

The maximum sum of the series
20+ 19 l +18 % +18+...1s
3 3

(A) 310
(C) 320

Solution: (A)

The given series is arithmetic whose first term = 20,
common difference =—.

As the common difference is negative, the terms
will become negative after some stage. So the sum is
maximum if only positive terms are added.

Now

£,=20+(n—1) (—%) >0if60-2(n—1)20;

(B) 290
(D) None of these

or 62>2nor3l2n

.. The first 31 terms are non-negative.

. 31
. Maximum sum =S5, = Py |:2><20+(31—1) (—%H

= 31 40-20)=310
2
The sum to n terms of the sequence
log a, log ar, log ar?, ... is

(A) g logd® ! (B) nloga® " !

3
(©) ?n loga® "~ ! (D) None of these
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12.
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Solution: (A)
The given sequence can be expressed as

log a, (loga +1logr), (loga+2logr) ...

which is clearly an A.P. whose first term is log a and
common difference is log r.
The nthterm =loga + (n—1) log r

. n
Since sum to n terms = — (a; +a,)
2 1 n

S, = g [loga+loga+ (n—1)logr]

:g [210ga+(n_1)10g’”]=§logazr”*I

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

A1 B) 2
©) 3 (D) None of these
Solution: (B)
We have, a,=S,-S,_, (1)
and a, 1=8,_,-S,_ (2)
d= a,—a,
= (Sn 7Sn—1) - (Sn—l 7Sn72)

[From (1) and (2)]
=S,-2S,_,+S,_,.

The sum of positive terms of the series

10+9i +9l+...is
7 7

352 437
A) == B) 21
) = ®) =
©) —822 (D) None of these

Solution: (C)

Here, a=10,d=—

3| W

Then, t,=10+(n—-1) (_%)
. P 3
t, is positive if 10 + (n — 1) - > 0;

1
or70 -3 (m—1)=0or 73 > 3n; or 24 3 >n

13.

14.

.. First 24 terms are positive.
.. Sum of the positive terms

2 7
12 (20 —QJ =82
7 7
The minimum number of terms from the beginning of
the series 20 + 22 % +25 é + ..., so that the sum may

exceed 1568, is

(A) 25 (B) 27
() 28 (D) 29
Solution: (D) 5 g
Itis in A.P. for which a =20, d =2 373
Now, S, > 1568
- " 404 (n-12 | > 1568

2 3
N n 12480 e

2

2 6
- n +14n>§><1568=1176
= n’+ 14n— 1176 > 0,
or (n+42)(n—-28)>0

As n is positive, n — 28 > 0 i.e., n > 28
. Minimum value of n =29.

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

ab ab
(A) 2 b—a) (B) P
© Sab (D) None of these
2(b—a)
Solution: (C)

Here ay =aand a,=b
.. Common difference d=a,—a,=b—a
Let n be the number of terms in the series

a,=2a=a+mn-1)d
or (n—1l)d=aor(n—-1)(b—a)=a

n-l=—2
—-a
a a+b-a b
or n= +1= =
b—a b—a b—a
.'.Sumzz(al+an): b (a+2a)= 3ab .
2 2(b-a) 2(b-a)
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15. If S, is the sum of an arithmetic series of ‘»” odd num-

16.

ber of terms and S,, the sum of the terms of the series

N
in odd places, then —- =
2

(A) 2n (B) _n
n+1 n+1
n+1 n+1

© 2 ™=

Solution: (A)
Let the odd number of terms of an arithmetic series be

a,atd,a+2d,a+3d,a+4d,....,.a+(n-1)d
Then,
Slzg 2a+(n-1)d)
S,y=a+(a+t2d)+(a+4d)+ ... to HTH terms
n+1

20+ 1 )% 24
2%2 2

nTH(2a+(n71)d)

S 2n

’ S, n+l
A club consists of members whose ages are in A.P, the
common difference being 3 months. If the youngest
member of the club is just 7 years old and the sum

of the ages of all the members is 250 years, then the
number of members in the club are

(A) 15 (B) 25
(©) 20 (D) 30

Solution: (B)

Sn=§[2a+(n71)d]

1
Here a = Ist term = 7 years, d = 3 months = 1 year,

2 4
= 2000 =n>+55n
= n + 551 —2000 = 0

= (n-25)(n+80)=0=n=25.

.. Number of members in the club = 25.

17.

18.

19.

If a is the first term, d the common difference and S,

the sum to & terms of an A.P., then for Sex to be inde-
pendent of x Sy

(A) a=2d B) a=d

(C) 2a=d (D) None of these

Solution: (C)

kx

“[2a+(kx-1)d]

We have, S—""z 2
5 §[2a+(x—1)d]

_ k[(2a—d)+ kxd]
(2a—d)+xd

S
For S—kx to be independent of x, 2a —d =0 or 2a =d.

X

The sum of n terms of m A.Psare S|, S,, S5, ..., S,,. If
the first term and common difference are 1,2, 3, ..., m
respectively, then S, + S5, + S; + ... + S, =

1
(A)

—mn(m+1)(n+1)
4

(B)

C) mm(m+1)(n+1)
(D) None of these

Solution: (A)

%mn(m+l)(n+l)

We have, S,=@n/2)[2-1+(n—1)-1]
S,=n/2)[2:2+(n—1) -2]
S, =n2)[2-m+(n—1) -m]
LS ES, LS,

m

=n(1+2+3...+m)

nz—n
+
2 J

I = Lt D )

If the first, second and the last terms of an A.P. are
a, b, c respectively, then the sum is

+ﬁg§2>41+2+“.+m)

_ m(m+]) "
2

A) (a+b)(a+c—-2b)

( 2(b—a)
(B) (b+c)(a+b-2c)
2(b—-a)
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21.
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) (a+c)(b+c—2a)
2(b-a)
(D) None of these

Solution: (C)

(«©

We have, firstterm=a, .. T)=a
Second term = b, .-. T, =b

Then common difference d =7, - T =b—a
Also, last term = c.

= c=at+t(n-1)d=>n= C_Z+d.
go btc—20) (- d=b—a)
(b-a)

(b+c—2a)(a+c)
2(b-a)

. Sum of n terms S, =§(a +1)=

Four different integers form an increasing A.P. If one
of these numbers is equal to the sum of the squares of
the other three numbers, then the numbers are

(A) _27_1>051 (B) 0, 1>293
) -1,0,1,2 (D) None of these

Solution: (C)

Let the numbersbe a —d, a, a +d, a + 2d
where a,de Zand d >0
Given: (a—d)2+a2+(a+d)2=a+2d

= 24 -2d+3a*—a=0

d= %[11,/(1+2a—6a2)}

Since d is positive integer,

14+2a—6a*>0

1-7 1+7
I N O

Since a is an integer,

a=0,

thend= — [1+£1]=1o0r0. Since d >0,

1
2

d=1.
Hence, the numbers are — 1, 0, 1, 2.

The sum of all two digit numbers which when divided
by 4, yield unity as remainder, is

(A) 1100 (B) 1200

(C) 1210 (D) None of these

Solution: (C)

The first two digit number which when divided by 4
leaves remainder 1 is 4-3 + 1 =13 and last is 4 - 24
+1=97.

Thus, we have to find the sum

13+17+21+...+97
which is an A.P.
97=13+(n-1)-4=n=22.

and S,,:%[a+/]=11><[13+97]

=11x110=1210.

22. If there are (2n + 1) terms in A.P,, then the ratio of the
sum of odd terms and the sum of even terms is

(A n:(n+1) B) (n+1):n
C) (n—-1):n (D) None of these

Solution: (B)
Let the A.P. containing (2n + 1) terms be

a,a+d,a+2d,a+3d,a+4d,a+5d, ..., a+2nd.
The sum of odd terms of this A.P.
=at(a+t22d)+(a+4d)+...t0o(n+1)terms

=”T+1 Ra+(n+1-1)x2d]=n+1) (a+nd)

The sum of even terms of this A.P.

=(a+d)+(a+3d)+(a+5d)+ ... tonterms

=g 2 (a+d)+(n—1)x2d] =n (a+ nd)

. . n+l
Hence, the required ratio = —.
n

ARITHMETIC MEAN (A.M.)

Single Arithmetic Mean

A number ‘A’ is said to be the single A.M. between two
given numbers a and b provided a, A, b are in A.P.

For example, since 2, 4, 6 are in A.P, therefore, 4 is
the single A.M. between 2 and 6.

n-Arithmetic Means

The numbers A, A,, ..., A, are said to be the » arithmetic
means between two given numbers a and b provided

a,4,,4,, ...,4,,bare in A.P.

For example, since 2, 4, 6, 8, 10, 12 are in A.P, therefore,
4, 6, 8, 10 are the four arithmetic means between 2 and 12.
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Inserting Single A.M. between Two given
Numbers

Let a and b be two given numbers and A be the A.M.
between them. Then, a, A, b are in A.P. Thus,

A—a=b—Ador2d=a+b, or A= “;b.

Inserting n-Arithmetic Means between Two
given Numbers

Let 4,, 4,, ..
given numbers a and b. Then a, 4, 4,, ..
Now, b= (n-+2)thterm of A.P.

=at(m+2-1)d=a+n+1)d

., 4, be the n arithmetic means between two
. A4,, bare in A.P.

or d= b_Ta,wheredis common difference of A.P.
n
and 4,=a+d=a+ (b—a)’
n+1

A2=a+2d=a+2(b"“],
n+1

A,=atnd=a+n (b—a)
n+1

REMEMBER

The sum of n arithmetic means between two given numbers
is n times the single A.M. between them, i.e. if a and b are
two given numbers and A;, A,, ..., A, are n arithmetic means
between them, then

A +A, + .. +A =n (a;b)

TRICKS(S) FOR PROBLEM SOLVING

m Sum to n terms of the series of the form
1 1 1
+ + ..+
tts oty

is

bl e by Epet o Topset

S = 1 1 B 1
(k - 1) (tZ - tw) [SICIRIN U PRUN P PR AR
m Sum to n terms of the series of the form
(tity o t) + (Gots o tpg) T (G by o

1
= tik—to by to oo )

n PN (tn tn+1 e

(k+1) (62 —t;)

tn+k—1) is

SOLVED EXAMPLES

. 1
23. Between two numbers whose sum is 2 g, an even

number of arithmetic means are inserted. If the sum
of these means exceeds their number by unity, then the
number of means are
(A) 12

© 8

Solution: (A)
Let 2n arithmetic means be 4, 4,, 45, ...

(B) 10
(D) None of these

, 4,, between

a and b.
Then, A, + Ay + Ay + ... + 4y = 52 w0y
13
= E X 2n = 13n
2
Given: A+ A, + A+ .o+ A4, =2n+1;

2n+1:%;0r12n+6:13n;

n=0~0.
.. The number of means =2n=2 x 6 = 12.

24, Ifa, b, c are in A.P. and p is the A.M. between a and b
and ¢ is the A.M. between b and c, then

(A) aisthe A.M. between p and ¢
(B) b isthe A.M. between p and ¢
(C) cisthe A.M. between p and g
(D) None of these

Solution: (B)

*a,b,carein A.P,

2b=a+c (1)

p is the A.M. between a and b
a+b
2
q is the A.M. between b and ¢
b+c
9= —~ 3)
Adding Eq. (2) and (3)
pig= a+b+b+c _ a+c+2b
2 2 2
_2b+2b

2

P= (@)

2b [Using (1)]

2b:p+q0rb:pT+q

Hence, b is the A.M. between p and q.
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GEOMETRIC PROGRESSION (G.P.)

A sequence (finite or infinite) of non-zero numbers in which
every term, except the first one, bears a constant ratio with
its preceding term, is called a geometric progression.
The constant ratio, also called the common ratio of
the G.P, is usually denoted by .
For example, in the sequence, 1, 2,4, 8, ...,
% = i = § = ... =2, which is a constant.
1 2 4
Thus, the sequence is a G.P. whose first term is 1 and the
common ratio is 2.

nth Term of a G.P.

If a is the first term and r is the common ratio of a G.P,, then
its nth term ¢, is given by

°IMPOKTANT POINTS

m If ais the first term and r is the common ratio of a G.P,
then the G.P. can be written as

(a#0)

m If ais the first term and r is the common ratio of a finite
G.P. consisting of m terms, then the nth term from the end
is given by ar” ™"

m The nth term from the end of a G.P. with last term / and

a ar,af, ....a’" ' .

common ratio ris ——.
r(n—1)

m Three numbers in G.P. can be taken as g, a, ar,
Four numbers in G.P. can be taken as

a

’
f3

3
, ar, ar-

~|Q

Five numbers in G.P. can be taken as

a

>

a
2 a, ar, a
reor

m Three numbers q, b, c are in G.P. if and only if

b = % i.e. if and only if b = ac.

KO

SOLVED EXAMPLES

25. Ifa, b, c are respectively the xth, yth and zth terms of a
G.P, then
(y—z)loga+(z—x)logh+(x—y)logc=
A1 B) -1
<) 0 (D) None of these

26.

27.

Solution: (C)

Let A be the first term and R, the common ratio of G.P.
Then a:ax:ARxfl,b:ay:ARy*1

and c=a,=AR'

L (-z)loga+(z—x)logh+ (x—y)logc
=loga” “+logh” “+logc" 7

=log (" *-b" *-c'7?)

=log [(AR" ™) "X (AR 'Y - (4R 'y ]

= 10g [Ay*z+zfx+x7y.R(x—1)(yfz)+(y,1)(z,x)+(271)
(x*)’)]

=log (4°x R =log 1 =0.

If p, g, r are in A.P. and x, y, z are in G.P,, then

PO B
(A) 1 (B) 2
©) -1 (D) None of these

Solution: (A)

Let d be the common difference of A.P. and R (# 0), the
common ratio of G.P,, then

qg=p+td,r=p+2d
and y=xR,z= xR’
sothat g—r=—d,r—p=2d,p—gq=—d
x4 ~yr7p-zp7q:xfd-(xR)Zd-(sz)fd
= (R R
= ¢ty (g2

=x"R'=1x1=1.

If, in a G.P, the (p + g)th term is @ and the (p — ¢)th
term is b, then pth term is

(A) (ab)'"?

(C) (ab)"

Solution: (B)

Let the G.P. be x, xy, xy2,

(B) (ab)"
(D) None of these

Then tp+q=xyp+q71=a (1)
and tpfqzxypfq’lzb (2)
Dividing Egs (1) by (2),
29q_ 9.
y b’
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28.

29.

From Eq. (1),
ptq-l1
(b) 2q
x=a|—
a
ptq-1
L_l
tp:xyplza.(é) 2q E 2q
a b
— 1 ptq-1 p-l ptq—1 p-1

a X 2 xp 24 2

0| =

= Jab

In a set of four numbers the first three are in G.P. and
the last three are in A.P. with a common difference 6.
If the first number is same as the fourth, the four num-
bers are

1
azb

(A) 3,9,15,21 B) 1,7,13,19
(C) 8,-4,2,8 (D) None of these
Solution: (C)

Let the last three numbers in A.P. be b, b + 6, b + 12
and the first number be a.
Hence the four numbers are a, b, b+ 6, b + 12

Given, a=b+12 (1)
and  a,b,b+6areinGP ie,b’=a(b+6)

or B=(b+12) (b+6) (v a=b+12)
or 18b=-72 . b=-4,

From Eq. (1),
a=—-4+12=28.
Hence, the four numbers are 8, —4, 2 and 8.

If the first term of an infinite G.P. is 1 and each term is
twice the sum of the succeeding terms, then the com-
mon ratio is

2
(A) B) 3
©

Solution: (A)
Letthe GP. be 1,7, r2, r3,

(D) None of these

Given: t,=2(t, Tt, ,Tt, 31 ...t000)

30.

31.

t .
or t,=2- 1”—“, (" common ratio = r)
—r
t 1-r
_ _n+l s or =7
t 2
1
or 1—r=2r;. ..r=—

3

The three numbers a, b, ¢ between 2 and 18 are such
that their sum is 25; the numbers 2, a, b are consec-
utive terms of an A.P. and the numbers b, ¢, 18 are
consecutive terms of a G.P. The three numbers are
(A) 3,8,14 (B) 2,9, 14

(C) 5,8, 12 (D) None of these

Solution: (C)

We have, atb+c=25 (1)
v 2,a,bare in AP, .. 2a=2+b (2)
"+ b,c 18 are in G.P, .- *=18b (3)

From Eq. (1) and (2),
3b+2c=48;0r3b=48 - 2¢
- From Eq. (3),
* =6 (48 —2¢)=288—12¢
or ¢ +12¢ - 288 =0;
or ¢ +24c—12¢-288=0
or (c+24)(c-12)=0;
c=12,asc#—24.
.. From Eq. (3), b =8 and from (2), a = 5.

Let a,, be the nth term of the G.P. of positive numbers.

100 100
Let ZaZn = ¢and Z a,,_; =3, such that a# f3, then
n=1 n=1

the common ratio is

A 2

5 (B) P
o
C —_

o
o
Solution: (A)

Let a be the first term and 7, the common ratio of the
given G.P. Then
100
o= a,, > a=a,ta,t...+ay,
n=l

B
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9

=  a=artar+..+ar' Sum of an Infinite G.P. when | r|< 1

2, 4 198 o .
= a=ar(l+r+r+..+r") (I)  The sum of an infinite G.P. with first term @ and common
100 ratio r is

and = a, , = Pf=a,tayt..+ta a .
p ; -l p=a 3 199 szI—;When\r|<1,1.e.,—l<r<l.
= f=a+a’+.. +a'®

=  B=ad+r”A+... +/"% () CAUTION
From Egs (1) and (2), we get If r>1, then S, does not exist.
a_,
B

11 1 SOLVED EXAMPLES
+ b_3 + —)

32. Ifa, b, ¢ are in G.P, then a* b* ? (—3 3
a c

33. The sum S, to n terms of the series

(A) a+tb+c (B) ab+ ac+ bc 1 3 7 15
©) S+b+el (D) None of these —+—+4+—+—+.. isequal to
2 4 8 16
Solution: (C) (A) 2" —n—-1 B) 1-27"
Since a, b, ¢ are in G.P. C) 2"+n-1 (D) 2" -1
b _c = b =ac (1) Solution: (C)
a b We have,
1 1 1 1
=|l-=[+|l-=|+|[1=-=|+...+]|1-—
Now, @’ b* ¢ (%+i3+i3) " ( 2) ( 4) ( 23) ( 2")
a b c
L
_ bt af N a’b? "3 2 on
a b c "
2 22 2 SIS
_ac-c +(b) Laac [Using (1] _n_2 2 —n_142"
a b c : 1
=a+b+c.
35. The minimum number of terms of the series
1+3+9+27+ ...
Sum of n terms of a G.P. so that the sum may exceed 1000, is
The sum of first n terms of a G.P. with first term @ and com- (A) 7 B) 5
mon ratio (# 1) is given by, ©) 3 (D) None of these
S = a(r"=1) _ q(1-r") Solution: (A)
-1 T Z, Let, the sum of n terms exceeds 1000.
Then l(i_i ) 5 1000; or > 2_1 > 1000
TRICK(S) FOR PROBLEM SOLVING
or 3" >2001; but 3° =729 and 3’ = 2187;

>

m Whenr=1,
S,=a+a+a+ .. uptonterms=na.

m If /is the last term of the G.P, then

.~ n> 6; but n is a positive integer;

.n=17,809, ...

Ir—a
S, = r#1 The minimum number of terms = 7.

r—1
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36. The sum of series o >+ al yil al gt to
1—x 1—x 1-—x
infinite terms, if | x | < 1 is
1 X
A — (B)
1—-x 1-
1 X
© (D)
1+x I+x
Solution: (B)
znfl ot
1+ -1
We have, t,= al — = zlx 7
o2 e -
B 1 1
- n—1 - n
1-x2 1-x2

Therefore, S,

n
2
n=1

1 1

1-x*

C1-x
.. The sum to infinite terms

= limS, = —

n— oo - X

-1

( lim x* =0, as |x<1)

n—> oo

X

o l-x

37. The sum to n terms of the series

3 l+i(l)2+i(l)3+ is

12 2 23\2 34\2

A) 1-—— B) 1-——
(n+1)2" (n+1)2"

(C) 1- (D) None of these

(n—1)2""!

Solution: (A)
n n
We have, 1, = ﬂ(l) - M(l)
n(n+1) \2 nn+1) \2

SOpYC,
n\2 n+1\2

(12"

38. If (1 —p) (1 +2x +4x% + 8¢ + 16x* +32x%) = 1 —)°,
(y # 1), then a value of y/x is

(A) (B) 2

© (D) 4

Solution: (B)
We can rewrite the given expression as

N

(1-p) L=@0°T g
1-2x

one of the possible values of y is clearly 2x. Therefore,
one of the possible values of y/x is 2.

log (7+7+L+.4.m)
39. The value of (0.2) \* 816 is

A1 (B) 2
1

C) — D) 4
© 2 (D)
Solution: (D)

1
We have, —+1+L+ =4 =l=2’1.

8 16 1_1 2
2



40.

41.

42.
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-1
_ (571)610‘%52
_ 52log2 _ 51<>g5(2)2 —2_y
i—2-3i+4...t0 100 terms =

(A) 50 (1-1i)
(C) 25 (1 +1i)

Solution: (A)

(B) 25i

(D) 100 (1 —i)
S=i+2%+3P+, ..., +100i'%°
S-i=i+2+, ..., +99'% 1+ 100"

o S(L—i)y=(@i+i+7+, ..., + 100 terms) — 100!

(] 100 i(1—1
~H2 ) oo = 2D 1005 = 1001
1—i 1—i
5= 00 - SO D 50 1)
—1

The largest value of the positive integer k& for which
n*+1 divides 1 +n+n* + ... + n'* is divisible by

(A) 8 (B) 16
(C) 32 (D) 64
Solution: (D)
We have,
W28 1
l+n+n+.. +n%=
n—1
(™ =D (* +1)
n—1

=(1+n+n*+... +n®)@*+1)

. k=64 which is divisible by 8, 16, 32 and 64.

IfA=1+/+r"+/"+ . and
a .
IfB=1+" 4+ 4+ + .. o, then 3 is equal to

(A) logz4 (B) log; (1-4)
A-1
(©) logg_, (—) (D) None of these
oA
Solution:(C)
A= 1 zl—ra:i:razl_izﬂ
1-r A A A
B= ! :>1—rb=l:>rb:1_l:E
1—-? B B

A -1 B -1
. logr=1log | —— | and blog r=1log | ——
atogr=tog (474 anapiog = 10g (£

fpl

|
5}
o

—

o

m‘l

—_

—

|
_
Qo
(4)}
s3]
|
Ve
N
=~
L
N——

43. Sum of the series : (1 +x) + (1 +x+x2) +
(1 +x+x2+x3)+ ... upto n terms is

1 —n_xz(l—x"):|

1-x

1-x

(B) 1 n_f(l—x”)}

1-x 1—x

©) 1 n_x(l—x"):|

(D) None of these

Solution: (A)
We have,
1+x)+(1+x+x)+(1+x+x>+x°)
+ ... upto n terms

+ ... to n terms

1
— [(1+1+1+...nterms)
I-x

1 |:
n
1—x

Properties of G.P.

— (@ + 2 +x*+ . to nterms)]
_xz(l—x"):l

1—x

1. Ifa, a,, as, ... are in G.P, then
(a) ak, ay)k, ask, ... are also in G.P.

(b) ﬂ,a—z,ai,...arealsoinG.P
k k  k
1 1 1 .

(¢c) —,—,—,...arcalsoin G.P.
aq a4 @

d) d*,d",, a3k ... are also in G.P.
2. Ifa,, ay, a;, ... and by, b,, bs, ... are two G.Ps, then
(a) a;b,, ayb,, azbs, ... are also in G.P.
(b) ﬂ, a_2’ 4
by~ b, b
(¢c) aytb,a,tby,a;+b;, ..

... are also in G.P.

. may not be in G.P.
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3. Ifa,, ay, as, ..., a, are in G.P, then
@) aja,=aya,_ =asa,_,=...

(b) a.= Ja,_ja,., ,0<k<n-r.

4. Ifa;, a,, a;, ..., s a G.P. of positive terms, then log a,,
log a,, log a;, ..., is also an A.P. and vice-versa.

S. Ifay, a,, ay, ..., a,,, a, , a, are in G.P, then a,a, =
(aZan—l) = (a3an—2) == aran—(r—l)

In a G.P, the product of two terms equidistant from
the beginning and end is a constant and is equal to the
product of first term and last term.

6. If first term of a G.P. of n terms is a and last term is /,
then the product of all terms of the G.P. is (al)”/ 2,

7. If there be n quantities in G.P. whose common ratio is
rand S,, denotes the sum of the first m terms, then the
sum of their product taken two by two is & S, S, 1

r

“ are in G.P, then x,, x,, x5, ..., X,

8. Ifa",a%,a",..,a"
will be in A.P.
9. Product of a G.P.
Case I: If number of terms is odd, then Product of
terms = (middle term)~- ™S
Case II: If number of terms is even, then Product of
terms

= (Geometric mean of middle terms)
terms

n

No. of

REMEMBER

Equal non zero numbers are in G.P ‘

SOLVED EXAMPLE

44. If the sum of three numbers in G.P. is 63 and the prod-

.3 .
uct of the first and the second term is — of the third
term, then the numbers are 4

(A) 3,12,48
(C) 2,10, 50
Solution: (A)
Let the three numbers be a, ar, ar®

(B) 4,12, 36
(D) None of these

Given a+ar+ar’=63 (1)
and a~ar=§-ar20ra=E r )
4 4
Putting in (1), 3 r+ 3 o+ 3 r =63
4 4 4

or P+ +r—84=0

or (r—4) (*+5r+21)=0;

id —-5+£+/25-84
' 2
.. Real value of 7 is 4. Putting this value in (2),

a= g x4 =3.
4

.. The three numbers are, 3, 3 x4, 3 X 42,
ie., 3, 12,48.

GEOMETRIC MEAN (G.M.)

Single Geometric Mean

A number G is said to be the single geometric mean between
two given numbers a and b if a, G, b are in G.P.

For example, since 2, 4, 8 are in G.P, therefore 4 is
the G.M. between 2 and 8.

n-Geometric Means

The numbers G,, G,, ..., G, are said to be the n geometric
means between two given positive numbers a and bif a, G|,
G,, ..., G,,barein G.P.

For example, since 1, 2, 4, 8, 16 are in G.P,, therefore
2,4, 8 are three geometric means between 1 and 16.

Inserting Single G.M. between Two given
Numbers

Let a and b be two given positive numbers and G be the
G.M. between them. Then a, G, b are in G.P. Thus

Q = 2 orG2=ab,orG= Jab
a G

(- G>0)

Inserting n-Geometric Means between Two
given Numbers
Let Gy, Gy, Gy, ..

two given numbers @ and b. Then, a, G,, G, G;, ..
are in G.P.

b= (n+ 2)th term of G.P.

., G, be the n geometric means between
LG, b

Now,

+1 . :
=ar"" ', where r is the common ratio

1
n+1 b b n+l
or r =—o0orr=|—
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2
G,= ar’=a (é)nﬂ
a

2

G,=ar"=a (é]nﬂ
a

TRICK(S) FOR PROBLEM SOLVING

m The product of n geometric means between two given
numbers is nth power of the single G.M. between them i.e.
if a and b are two given numbers and G, G,, ..., G, are n
geometric means between them, then

G,G,G; ... G, = (Nab)".

m If Aand G are respectively arithmetic and geometric means
between two positive numbers a and b then

(A) A>G

(B) the quadratic equation having a, b as its roots is
¥ —2Ax+ G =0

(C) the two positive numbers are A + VAZ -G? .

m If number of terms of any A.P/G.P. is odd, then A.M./G.M.
of first and last terms is middle term of series.

m If number of terms of any A.P/G.P. is even, then AM./G.M.
of middle two terms is AM./G.M./H.M. of first and last
terms respectively.

m If pth, qth and M terms of a G.P. are in G.P, then p, g, r are
in AP

m If a, b, carein AP aswellasin GPthena=b=c.
m Ifa, b, care in AP, then x% x°, x° will be in GP (x # %1)
m Value of recurring decimal

w fR=0bbb ... =0.b then R= —2
10" —1
For example, 0.5 = > = E
10°-1 9

w fR=0ababab ... = 0.ab, then R= Zib
102 -1
.- 37
For example, 0.37 = 37 —
102 -1 99
abc

m If R=0.abc abc abc ... ,O.(.Jb'C' then R = ] and so

3
on. o

234 234 26

10° -1 999 111

For example, 0.234 =

s If R= 0.XY and x denotes the number of digits in X and
y denotes the number of digits in Y, then

XY =X

R:i
10¥+Y — 10

For example, if R = 0.4362, then

4362 - 43 4319
R = =
10* =10 9900

SOLVED EXAMPLES

45. If two geometric means g; and g, and one arithmetic
mean A4 be inserted between two numbers, then

&, 8

12p) 81

(A) 44 (B) 34
(C) 24 (D) 4

Solution: (C)
Let the two numbers be a and b.

4= a+b

or24=a+b (1)

Again, a, g,, g,, b are in G.P.

& _& _b
a & &
g _¢g i
Now o225 8 oy
a 81 &>
2
and £ _ i = & =b
&1 &2 g1
2 2
a+b=2 1+ 8 )
&> &
. From Eqs (1) and (2), we get
2 2
24 = g—l + g—2
& &i

46. Leta=1-2-3-4.5.Then
(A) 5°>a
(C) 5°>6a

(B) 3°>5!
(D) None of these
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47.

Solution: (A, B)
Since A.M. > G.M.

w >31.2.3.4.5
= 32%Ya =3°24=5!
Also,5°>1-2-3-4-5=q.

If a, b, c are positive then the minimum value of
alogb—logc + blogc—loga + Cloga—logb is
A3 (B) 1
©) 9 (D) 16
Solution: (A)
Since A.M. = G.M.
alogb—logc + blogc—loga + Cloga—logb

3

3 _ _ _
> \/alogb loge -blOgC loga .Cloga logh (1)

log b — 1 1 -1 1 —log b
Let x=a"8 oge plogc—loga loga-log

= log x=(log b—1log c) log a + (log ¢ — log a) log b
+ (log a —log b) log ¢
=0=x=1.

- From (1),

alogb—logc+blogc—loga+cloga—logb2 3.

SOME SPECIAL SEQUENCES

1.

2.

The sum of first » natural numbers
n(n+1)
—
The sum of squares of first # natural numbers
n(n+1)(2n+1)
6

n=1+2+3+... +n=

SP=124+2243%+ . +nt=

3. The sum of cubes of the first » natural numbers

n(n+l):|2

>:n3=13+23+33+...+n3=[ >

SOLVED EXAMPLES

48. The sum of all natural numbers less than 200, that are

divisible neither by 3 nor by 5, is
(A) 10730 (B) 10732
(C) 15375 (D) None of these

Solution: (B)

The required sum
=1+2+3+...+199)-B3+6+9+...+198)

—(5+10+15+...+195)+(15+30+45+
... t195)

199 66 39
= - (1+199)~ == (3+198)~ = (5+195)

+ g (15 + 195)

=199 x 100 -33 x 201 —39 x 100 + 13 x 105
=10732

. Sum to 20 terms of the series 1.3% +2.5% +3.7° + ... is

(A) 178090 (B) 168090

(C) 188090 (D) None of these
Solution :(C)

We have,

t,=[nthtermof1, 2,3, ...] X
[nth term of 3, 5, 7, ...]2

=nQn+ 17> =4n’+4n* +n.

LS, =31, =43’ +4Z P +2n
2
. |:n(n2+l):| L M D@ntl) | n(ntl)

6 2
=n’ (n+1)*+ zn(n+1)(2n+1) .
3 UERAGRRY:

58y =207217 + % x20-21-41

+% -20-21 =188090

50. Number of terms in the sequence 1, 3, 6, 10, 15, ...,

5050 is
(A) 50 (B) 75
(C) 100 (D) 125
Solution: (C)
Let S=1+3+6+10+15+,...,+1¢, (1)
then S=1+3+6+10+,...,+1, | +1, )
1H)-2)=>0=(1+2+3+4+ ... tonterms)—1,
. L = 1D

2
Given, 5050= "D 2w 010020
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—1£+/1+40400
2

-1++40401
2

-1+
= 1‘2201 =-101,100

S
Il

100. (- nis a positive integer)

51. zzil =

52.

i=1 j=1k=1
n(n+1)(2n+1) n(n+1)
A = (B) ——
n(n+1) n(n+1)(n+2)
© ( 2 J D) —————

Solution: (D)

We have,
n i J noi
1=

i=1 j=1k=1 i=1 j=1
i+ 1
—iZI 5 _2[21 +2}
B l|:n(n+l)(2n+1)+n(n+l):|
2 6 2
_ n(n+1)(n+2)
a 6

The sum of the products of the 2n numbers + 1, + 2,

+3, ..., 2n taking two at a time is
n(n+1 n(n+1)(2n+1)
(A) - ( 3 ) (B) UGE AL
6
©) - w (D) None of these
Solution: (C)

We have, (1-1+2-2+3-3+...+n—n)’

=12+ 12422422+ .+t + 0t 428,
where S is the required sum

= 0=2(1*+2*+...+n)+28
n(n+1)(2n+1)

=  S=—(1’+2°+ ... +nH)=- c

TRICK(S) FOR PROBLEM SOLVING

If nth term of a sequence is

Tn:an3+bn2 +cn+d,

then the sum of n terms is given by,

=XT, = azn® + bZn® + cIn + >d,

which can be evaluated using the above results.

Sn

SOLVED EXAMPLES

1
53. The sum of the series 5 +3 3 7 ... to
infinite terms, is 5°2.1 5 .3.2 5 .4.3
2 1
A) = B) —
(A) 5 (B) 5
O 1 (D) None of these

Solution: (B)
The general term of the series is

4r +1
= ——— ,wherer>z

57 r(r=1)
_Sr=(r=1) _ 1 1
Sorr=1) 5 Yr-1) 5r

_(L_L)JF(L_L){L_L)
5h1 0 5%2 522 53 53 5%a4

+ ... to infinity

1
= g (" terms tend to zero as n — o)
. For any odd integer n > 1,

-1+ (1=
@& La-nren-1

2
®) Lo-12en-1

4

1

(C) E(n +1)*2n-1)

(D) i(” +17 @n-1)
Solution: (D)

Since 7 is an odd integer (~1)"'=1landn—1,n -3,
n —5 etc., are even integers. We have
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-1’ +m-2-m-3>+..+D)"1’
= +m-1)>+m-2>+...+1
“2(n-1>+ -3 +...+2%

= +m-1P+mn-2>+... +1°
Jf[2=L 3+ n-3 3+ +1°
—2x2 ) 2
[*- n—1, n—3 are even integers]
2 2
_ n(n+1) 16 1 n—l) n—l_’_1
2 20 2 2

1 1% (n+1)?
_1 nz(n+1)2716(n )" (n+1)
4 16 x 4

= % (n+ 1) [0~ (n-1)]= i (n+ 1’2n—1).

ARITHMETICO-GEOMETRIC PROGRESSION
(A.G.P.)

»a, ...isanAPandb,b,, ....,b, ...i1sG.P.
,ab ... 1issaidto be

n-n?

Ifa,, a,, as, ..
then the sequence a,b,, a,b,, asbs, ..
an arithmetico-geometric sequence.
Thus, the general form of an arithmetico geometric
sequence is a, (a + d) r, (a + 2d) 2, (a+3d) P,

n'" term of A.G.P.

From the symmetry we obtain that the n™ term of this
sequence is [a + (n — 1)d] .
Also, leta, (a+d)r, (a+2d) ”, (a+3d) 7, ... bean
arithmetico-geometric sequence.
Then,a+(a+d)r+(a+2d)r2+(a+3d)r3+ ... 18
an arithmetico-geometric series.

Sum of A.G.P.

1. Sum to n terms: The sum of #n terms of an arithmeti-

co-geometric sequence a, (a +d) r, (a +2d) ”, (a+3d)
3

7, ... is given by,
_n-1 _ n
a +a’r(1 ! )_[a+(n Ddlr ,when r #1
g = J1-r (1-r) 1-r

§[2a+(n—1)d], when r =1

2. Sum to infinite terms: Let | 7| < 1. Then /", /"' — 0
as n — oo and it can also be shown thatn . 7" — 0 as

n — . So, we obtain that S, >4y dr 3
I-r (1-r)

, as

n —> oo,

In other words, when | 7 | < 1 the sum to infinity of an

. . . . a dr
arithmetico-geometric series is S, = — +

I-r (1-r?’

METHOD FOR FINDING SUM OF A.G.
SERIES

Method of Differences

Suppose a,, a,, a, ... is a sequence such that the sequence
a,—a,, ay — a,, ... is either an A.P. or a G.P. The nth term
‘a’, of this sequence is obtained as follows:

S=a,tay,ta;+..+a,, +a,
S=a,tay+..+a, ta,
= a,=a;tla-a)t(a-a)+..+(a,-a,,)]

Since the terms within the brackets are either in an A.P. or
in a G.P, we can find the value of a,, the nth term, we can
now find the sum of the n terms of the sequence as

S: i ak
k=1
SOLVED EXAMPLES

55. Find the sum to » terms of the series:

(A)2+5+10+17+...
B)3+5+9+17+...

Solution

(A) Here, the difference in consecutive terms are 3, 5,
7, ... which are in A.P.
Let S,=2+5+10+17+...+1¢,_, +1¢,
Shifting every term one place to the right

S,=2+5+10+...+1,,+1,

Subtracting, we get 0 =2 +3+5+7+ ... ton
terms) — ¢,
=1,=2+[3+5+7+ ... to(n—1)terms]

=2+"T‘1 [2%3+(n-2)x2]

-2+ ”T‘l Qn+2)=2+mn—-1)(n+1)

=2+ -1)=n*+1.
Puttingn =1, 2, 3, ..., n and adding, we get

S, = ikz = n(n+1)6(2n+1) +n
k=1

=g(2n2+3n+1+6)=2(2n2+3n+7)
6

(B) Here the differences of consecutive terms are 2, 4,
8, ... which are in G.P.



56.

Sequence and Series  10.19

Let §,=3+5+9+17+...+¢,_,+1,

Shifting every term one place to the right
S,=3+5+9+...+1,,+t,

Subtracting, we get 0 =(3+2 +4 + 8 + ... to n terms)

— t}’l

= t,=3+[2+4+8+...to (n—1) terms]

—34 2@ D) 540y
2-1
=1+2"
Putting n=1,2,3, ..., n, we get
tp=1+2"
,=1+2?
h=1+2°

t,=1+2"
Adding column-wise, we get
S, =n+Q+2°+2°+...+2"

=n+ 2(2’1_1) :2n+1+n—2
2—-1

Sum to infinity of the series

2 5 2 11 .
+—-——+... 18
3 6 3 24

(A) ®) L
3

ol o

©) (D) None of these

Solution: (C)

-2 5 2 11
____+___
36 3 24

Let _to oo

(1)

o . 1 .
Multiplying both sides by — 5 the common ratio of
G.P

2 5 8

1
- 8§=_f,2_°
2 6 12 24

)

+.. tooo

Subtracting Eqs (2) from (1), we have
3 2 3 3 3

—S:___+___+ to oo
2 3 6 12 24
2 (1 1 1
=——|z——+-+..toe
3 2 4 8
1
22 21 1
3 1_(_1) 33 3
2
g=1 2.2
373 9

57.

58.

59.

The sum of first n terms of the series
1-11+2-21+3-31+4.41+ .. is

(A) n+ 1) -1 (B) n!'—1

©) m—Dl-1 (D) None of these

Solution: (A)

Let S,=1-11+2.21+3.31+4.41

+...+tnxn!
= S=Q-1)1I+@-1)21+@-1)3!
+(5-DM . [+ -1]n
=2 11— 11)+(3-21=21) + (4-31 = 31)
+(5-41 =4+ .+ [(n+1)n!l —n!]
= (21— 1)+ (31— 21) + (4! = 31) + (5! — 41)
+ .4 [+ D —nl]
=(n+ DI =1=@n+1)-1.

If a, b, ¢ are digits, then the rational number repre-
sented by 0-cababab ... is

A) 99¢ + ab (B) 99c¢+10a+b
990 99

©) e +10a+b (D) None of these
990

Solution: (C)

Let R=0-cababab...

= 10°R = ca - bababa ...

and 10*R = caba - baba ...

= (10*~10% R = caba - ca
caba—ca _ 1000c¢ +100a +10b +a—10c —a

9900 9900

_ 99¢+10a+b
990

The sum of first n terms of the series

2
124222+ 32+ 242+ 52+ 56° + ... is 2D

. . . 2
when 7 is even. When 7 is odd the sum is

2
A) n (r;+1)

2
©) l:n(n2+ 1)]

(B) n (I’l + 1)2
2

(D) n(n+1)
2
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60.

Single Option Correct Type

1.

Solution: (A)
When 7 is odd, last term will be nz, .. then the sum is

12+222+32 4247+ 52 +26%+ ... +2(n— 1) +n®

n—lyn? +1)°
= %wan Replacing n by n—1 in nn+l)”
_ Aoty _mAnt _nl(nt])
2 2 2

The sum of the series
1+2.2+3.22+4.22+5.2*+ ... +100-2” is
(A) 99-21%+1 (B) 100-2'
(C) 99.2'% (D) 99-2'%+1

Solution: (D)

LetS=1+2-2+3.22+4.2°+5.2¢
+...+100.2%

28=1-2+2.22+3.22+ ... +99.2%
+100-2'%

Substracting, we get
—S=1+1-2+1-2+...+1-2°-100-2'?
=(1+2+2°+...+2")-100-2'"

2-1
s S§=100.2'10_210 1 1-99.2100 4

—100-2'°=2'_1_100.2'"

EXERCISES

If a, b, c are positive numbers in A.P. such that their
product is 64, then the minimum value of b

(A) =2 (B) =4

©) =1 (D) Does not exist

. If three successive terms of a G.P. with common ratio

r(r > 1) form the sides of a A4BC and [r] denotes
greatest integer function, then [r] + [-r] =

(A) 0 B) 1

©) -1 (D) None of these

21
If Zaj =693, where a,, a,, ..., a,,, are in A.P,, then

j=1
10
zazm is
i=0
(A) 361 (B) 396
(C) 363 (D) data insufficient

Number of increasing geometrical progression(s) with
first term unity, such that any three consecutive terms,
on doubling the middle become an A.P. is

(A) 0 (B) 1

©) 2 (D) infinity

If a,, a,, a; (with a; > 0) are in G.P. with common ratio

r, then the value of r for which the inequality 9a, + 5a;
> 14a, holds, cannot be in the interval

(B) (==,0)

9
o]

9
(A) [1,5]
5
o) |2
© [31]

. LetS, (1 <n<9) denotes the sum of n terms of series

14224333+ ... + 999999999, then for 2 < 7 <9
(A) S-S, | =é (10" + n)
(B) §,=1 (10" n?+2n-2)

9

(©) 98, =S, ) =n(10"-1)
(D) None of these

CIf logﬁ x+loggn x+logg. x + ... upto 7 terms = 35,

then x is equal to
(A) 5
(©) 125

(B) 25
(D) None of these

oo

L If Zx”_l =q and Zy”_l =bwhere |x|,|y|<]1,
n=1

n=1

then Et(xy)"_1 =

n=1
(A) ab (B) a+b—1
ab
1 ab
) —— D
© 1—ab D) a+b—1



9.

10.

11.

12.

13.

14.

15.

16.
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Letp, ¢, r€ R and 27pgr > (p + g + r)’ and 3p + 4q (A) 2 B) 1
+5r=12then p’ + ¢* +  is equal to C) 4 (D) 2
(A) 3 (B) 6 17. Sum to n terms of the series
©) 2 (D) None of these . .
; + is
The o of the series X (I+x) (1+2x)  (1+2%) (1+3%)
+ + + ... to n terms
1+12 1% 1422 +42% 1432 4+3¢ *) nx B) n
18 5 (1+x) (1+ nx) (14 x) [1+(n+1)x]
(A) n(n” +1) n(n+1)
mn T _mnvl) X
n+n+l 2(n* +n+1) ©) () (Lt (1= 1) (D) None of these
2
n(n” —1)
©) 2%+t 1) (D) None of these 18. If a, b, ¢ are distinct positive real numbers and a* + b

a, b, c are three distinct real numbers, which are in G.P.
and a + b + ¢ =xb. Then
(A) x<-lorx>3

C) -1<x<2

B) -1<x<3
(D) 0<x<1

The sum of the first hundred terms of an A.P. is x and
the sum of the hundred terms starting from the third
term is y. Then the common difference is

A) 2= B) ¥
(A) 5 (B) =0
y—x y—x
C D
©) 100 (D) 500
- .
IfA= ) —, then is
Z{i“ ;(21'—1)4
A
) ¥ B) =
15 2
© 16, @) 1B
15 16

The sum of all possible products of the first » natural
numbers taken two at a time is

1

(A) %[anon] (B) E[(Z”)z’z’”

(©) %[an _S(n+ 1) (D) %[(zn)2 —5a

8smx/8 + 8cosx/8 i

The minimum value of S

R 3443

(A) 2322 (B) 2 2
1 32

(C) 23+\/§/\/§ (D) 2 2

If log,. a+logyu a+log,« a+log,s a + ... upto 20

terms is 840, then «a is equal to

19.

20.

21.

22.

23.

24.

+P= 1, then ab + bc + ca is
(A) less than 1
(C) greater than 1

The value of (n —2)* + (n— 4> + (n—6)* + ... ton
terms is

(A) §<n2 +2)

(B) equalto 1
(D) any real number

(B) 2(r" +3)
2

n

3

The sum to infinity of the series

2
1 +2(1_ 1)4_3(1_1) + ... where n € N, is given

n

©) =(n*-2) (D) gmz— 3)

b n
y 2
(A) n(n—1) (B) n (1——)
n
n—1Y
©) (D) (—)
n
a,, a,, as, ... are in A.P. with common difference not a

multiple of 3. Then, maximum number of consecutive
terms so that all the terms are prime numbers is

A) 2 (B) 3

©) s (D) infinite

The coefficient of x** in the product (x — 1) (x —3) ...
(x—99)is

(A) —99° B) 1
(C) —2500 (D) None of these
If x, y, z are three real numbers of the same sign then
the value of = +2 +Z lies in the interval
y z X
(A) [2,) (B) [3, )
(C) (3, ) (D) (==, 3)

In a G.P. of alternating positive and negative terms,
any term is the A.M. of the next two terms. Then the
common ratio is
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25.

26.

27.

28.

29.

30.

31.

A) -1 (B) -3
-1

C) 2 D) —

© (D) 5

fA=1+/F"+/+/"+ . asand B=1+/"+ /" +

PP as, then % is equal to

(A) logj (B) log{';"

A 1
©) 10g3 "\ (D) None of these
B

If the sum of » terms of an A.P. is cn (n — 1), where
¢ # 0, then sum of the squares of these terms is

(A) Fn*(n+ 1)

(B) %czn(n— 1) @n—1)

(©) zn(n—&- H@2n+1)
3

(D) None of these

Ifinan A.P, S, =p.n* and S, = p.m" where S, denotes

the sum of r terms of the AP, then S, is equal to

1

(A) Ep3 (B) mnp

© (D) (m+m)p*

If by, b, and b5 (b, > 0) are three successive terms of a
G.P. with common ratio r, the value of » for which the
inequality b5 > 4b, — 3b, holds, is given by

(A) r>3 B) r<1

(C) r=25 (D) r=1.7

If p, g, r are positive and are in A.P,, the roots of qua-
dratic equation px2 + gx + r=0 are all real for

(A) > 43 B) |2-7 > 43

L7
p

(C) allpand r (D) nopandr

The sum to n terms of the series

1 5 19 65 .
—+ =t —+— +..1is
39 27 81

32" 2(3" 2"
(A)n_(z—n) (B) n—%
(©) 2"—1 (D) 3" 1

1 1 2! 3' .
Sum to 7z terms of the seriess —+—+—+—+ ... is
51 6! 7! 8'

32.

33.

34.

35.

36.

37.

38.

1 1 ol
) 5_(n+1)! ® _(Z_(n+4)!]

31
© _(5_(n+2)!)

If a, b, ¢, d and p are distinct real numbers such that
(@*+ B>+ ) p* = 2p (ab + be + cd) + (B> + & + d)
<0thena, b, c, d are in
(A) AP

(C) H.P.

Ifa+b+c=3anda>0,b>0,c>0,then the greatest
value of @® b° ? is

(D) None of these

(B) G.P.
(D) ab=cd

310 24 o 4
(A) B) 32
77
38 . 24
©) - (D) None of these
7

a b ao-b
If|b ¢ bo-c —0anda¢ 5 , then

2 1 0

(A) a,b,carein A.P.
(C) a, b, carein H.P.

(B) a, b, c are in G.P.
(D) None of these

Suppose a, b, ¢ are in A.P. and az, b, ¢ are in G.P. If

a<b<canda+b+c=%,thenthevalueofais

(A) (B)
2f 2\f
1 1 1 1
© -+ (D) —-—=
2 3 2 2
If ay, a,, ..., a, are in A.P. with common difference

d # 0, then sum of the series sin d [sec a; sec a, + sec
a,secay+ ... +seca, seca,]is

(A) tan a, —tan a,
(C) seca,—seca

(B) cota,—cota,
(D) cosec a,—cosec a,

The first and last term of an A.P. are @ and / respec-

tively. If S is the sum of all the terms of the A.P. and the
2 2

common difference is then £ is equal to

k—=(I+a)’
(A) S (B) 28
(©) 38 (D) None of these

Ifa, b, ¢, d are in G.P., then
(a2 +H+ cz) (b2 A+ dz) _
(A) (ab + ac + bc)?

(C) (ab + be + cdy*

(B) (ac + cd + ad)*
(D) None of these



39.

40.

41.

42.

43.

44.

45.
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If one geometric mean G and two arithmetic means
p and g be inserted between two numbers, then G’ is
equal to

(A) Bp-9) (B3q—-p)
(C) (4p—q) (49 -p)

The product of n positive integers is 1, then their sum
is a positive integer, that is
(A) equal to 1

(C) divisible by n

B) 2p-q) 29 -p)
(D) None of these

(B) equalton+ n?
(D) never less than n

A man saves 200 in each of the first three months of
his service. In each of the subsequent months his sav-
ing increases by Y40 more than the saving of immedi-
ately previous months. His total saving from the start
of service will be 11040 after

(A) 21 months (B) 18 months
(C) 19 months (D) 20 months

Statement-1: The sum of the series 1 + (1 +2 +4) +
4+6+9)+(9+12+16)+...+(361 +380 +400) is
8000.

Statement-2: 2 (k3 — (k- 1)3) =n’, for any natural
number 7. k=1

(A) Statement-1 is false, Statement-2 is true.

(B) Statement-1 is true, statement-2 is true; state-
ment-2 is a correct explanation for Statement- 1

(C) Statement-1 is true, statement-2 1is true;
statement-2 is not a correct explanation for
Statement-1.

(D) Statement-1 is true, statement-2 is false.

If 100 times the 100" term of an AP with non-zero
common difference equals the 50 times its 50" term,
then the 150" term of this AP is

(A) —150

(B) 150 times its 50" term

(C) 150

(D) zero

If the sum of first n terms of two A.P.s are in the ratio
3n+ 8 :7n+ 15, then the ratio of their 12th terms is

(A) 8:7 (B) 7:16
(C) 74 : 169 (D) 13:47
The sum of » terms of the series l+ 2 + Z + E + ...
is 2 4 8 16

n l —n
(A) 2 _n_E (B) 1-2

1

) n+2"-1 (D) 5(2" -1

46.

47.

48.

49.

50.

51.

52.

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 alter-
nately positive and negative, then the first term is

(A) 4 (B) —12
(©) 12 (D) 4
The sum to the infinity of the series
2 6 10 14 .
I+—+—=+—=+—F+..15s
303 3 3
(A) 2 (B) 3
© 4 (D) 6
The sum of positive terms of the series
0+92 4914 s
7 7
352 437
(A) — B) —
7 7
©) 852 (D) None of these
7

The sum of the products of the 2n numbers £1, 2, £3.
., n taking two at a time is

A) n(n+1) (B) _n(n+l)
2
© n(n+1)(2n+1) D) _n(n+1)(2n+1)
6

If a is the first term, d the common difference and S,

S .
the sum to k terms of an A.P, then for —& to be inde-

pendent of x Sy
(A) a=2d B) a=d
(C) 2a=d (D) None of these

Given that ¢, yare roots of the equation A —4x+1=0
and B, & are roots of the equation Bx* — 6x + 1 = 0. If
a, B, yand dare in H.P, then
(A) A=5
(C) B=8

(B) A=-3
(D) B=—38

The sum of n terms of m A.Ps are S, S,, S5, ..., S,,. If

the first term and common difference are 1, 2, 3, ..., m
respectively, then S} + S5, +S; + ... + 8§, =

(A) %mn(m+l)(n+l)

(B) %mn(mﬂ)(nﬂ)

C)mn(m+1)(n+1)
(D) None of these
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53.

54.

5S.

56.

57.

58.

59.

60.

If three positive numbers a, b, ¢ are in H.P, then
a'+c"

(A) >2b"
(C) <2b"

(B) =2b"
(D) >b"

The sum of first n terms of the series
1-11+2-21+3-31+4-41+ . is

(A) n+1)!-1 (B) n! -1

) n-D!-1 (D) None of these

If a, b, ¢ are digits, then the rational number repre-
sented by O - cababab ... is

A) 99¢+ab (B) 99c+10a+b
990 99
©) W (D) None of these

The sum of first n terms of the series

2
1242224324242+ 52 +56%+ .. is ")

when 7 is even. When 7 is odd, the sum is 2
n’(n+1) n(n+1)>*
(A) 2 (B) -
n(n+1) : n(n+1)
©) [—2 ] (D) —

The sum of the series
1+2.2+3.22+4.22+5.2*+ ... +100-2” is
(A) 99-2'%+1 (B) 100-2'"
(C) 99.2'° (D) 99-2'%+1

Four different integers form an increasing A.P. If one

of these numbers is equal to the sum of the squares of
the other three numbers, then the numbers are

(A) 72’715051 (B) 0’1,253
©) -1,0,1,2 (D) None of these

If three successive terms of a G.P. with common ratio
r(r > 1) form the sides of a A4BC and [r] denotes
greatest integer function, then [r] + [-7] =

(A) 0 B) 1
(C) -1 (D) None of these

Let S, (1 <n <9) denotes the sum of » terms of series
1+22+333+ ... 4999999999, then for2<n <9

(A) S,~ S, | = 110" n?+n)
9
(B) 8, =1 (10"~ n?+2n-2)
9

©) 9S,-S, )=n(10"-1)
(D) None of these

61.

62.

63.

64.

65.

66.

67.

68.

a, b, c are three distinct real numbers, which are in G.P.
and a + b + ¢ =xb. Then,
(A) x<—lorx>3

©) -1<x<2

(B) -1<x<3
(D) 0<x<1
13
If a, a,, a;, a, are in H.P,, then —— Zar a.,, isa
root of 44 =1

(A) ¥*+2x+15=0
(C) ¥*—6x-8=0

(B) x¥*+2x—15=0
(D) x>~ 9x+20=0

The sum to n terms of the series

15,1965

39 27 81

(3" —2") 2(3"-2")
A no 22 B) n- 22 —2)
(W) n- B) n- ==
) 2" -1 (D) 3"~ 1

Ifatb+c=3anda>0,b>0,c>0,then the greatest
value of & b % is

10 4 9 A4
(a) 22 @) 32
7 77
38'24
© (D) None of these
7
7

Let the harmonic mean and the geometric mean of two
positive numbers be in the ratio 4 : 5. The two numbers
are in the ratio

(A)1:1 (B)2:1 (C)3:1 (D) 4:1

The first and last term of an A.P. are a and /, respec-

tively. If S is the sum of all the terms of the A.P. and the
2 2

common difference is , then £ is equal to

k—(l+a)
(A) S (B) 2§
©) 38 (D) None of these
If a), a,, ..., a, are in A.P. with common difference

d# 0, then sum of the series sin d [sec a, sec a, + sec a,
seca;+ ... +seca,_ ; seca,] is
(A) tana, —tan a;
(B) cota,—cota,
(C) seca,—seca
(D) cosec a, — cosec a,
20 3!

1 ! .
Sum to # terms of the seriess—+—+—+— + ... is
516! 7! 8!
2 1 1(1 n!
(A) =- B 4|5
51 (n+1)! 414! (n+4)!

©) L3 (D) None of these
431 (nr2)!



69.

70.

71.

72.

73.

74.
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If <an> and <bn> be two sequences given by

a, = )" + (»"* and b, = ()" = (»)"* for all

n € N.Then, a,a,a; ... a, is equal to

(A) x—y (B) x; u
xX—y Xy
© ®) 3

For any odd integer n > 1,

nP-m-1)+ ()P =
1

(A) S=1)@n-1)

(®) %(n— 1Y @n-1)

© %m F1P@n-1)

(D) % (n+172Q2n-1)

For a positive integer #n, let a (n) =
1 1 1

I+—+=+—+..+
2 3 4

(A) a(100)<100

(C) a(200) <100

. Then

2"-1
(B) @ (100)> 100
(D) a(200)> 100
Let ¢, B, ybe the roots of the equation
3x’ —x*~3x+1=0.1f o, B, yare in H.P. then
loe—yl=

1 2
A) — B) —
(A) 3 (B) 3
4
©) 3 (D) None of these
Suppose a, b > 0 and x,, x,, x5 (x; > X, > X3) are roots
x—a x-b b a
of + = + and x; —x, —x3=¢,
b a x—a x-b
then a, b, c are in
(A) AP (B) G.P.
(C) H.P (D) None of these

The coefficient of x" in the product
1-01-201-2>x1-2°%..(1-2"-x)is

equal to
n(n-1)

(A) 1-2""hH2 2
n(n-1)
B) @""'-1)-2 2

75.

76.

77.

78.

79.

81.

n(n-1)
€ 1-292 2
(D) None of these

If 0.272727..., x and 0.727272... are in H.P, then x
must be

(A) rational
(C) irrational

(B) integer
(D) None of these
Ifa, =0 and ay, a,, a,, ..., a, are real numbers such

that | a;,| =| a;,_, + 1| for all i then the A.M. of the
numbers ay, a,, ..., a, has value x where

1

1
(A) x<— — B) x>- =
2 2
(C) x<- % (D) None of these
Ifa,, a,,a;, ..., a,are in H.P, then
9 )

a+ay+..ta, a+ay+..+ta,

a, .
a+a,+..+a, e

(A) AP, (B) G.P.

(C) H.P (D) None of these

The consecutive numbers of a three digit number form
a G.P. If we subtract 792 from this number, we get a
number consisting of the same digits written in the
reverse order and if we increase the second digit of the
required number by 2, the resulting number forms an
A.P. The number is
(A) 139

(C) 931

(B) 193
(D) None of these
The largest term of the sequence
149 a6
5037524 7 5817 6927

16 4

A) — B) —

) 692 ® 524

©) il (D) None of these
1529

. The coefficient of x*° and x’® in the polynomial

x=1D)x-=2)(x—3)... (x—100) are
(A) —5050 and 12482075

(B) —4050 and 12582075

(C) —5050 and 12582075

(D) None of these

The three successive terms of a G.P. will form the
sides of a triangle if the common ratio r satisfies the
inequality
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82.

83.

84.

85.

86.

87.

<r< V3+1
2

(B) V5-1 <r< V541
2 2

(A)

-1
2

©) % <r< J2+1

2
(D) None of these

If the sides of a right angled triangle are in G.P., then
the cosine of the greater acute angle is

1 1
A B
()1+\/§ ®)

1+/5

2

Sum to n terms of the series2 +5+ 14 +41+ ... is

1-/5

(©) (D) None of these

n 1 n_ n 3 _,
(A) §+Z(3 1) B) E+Z(3 -1

(C) §+ %(3" -1 (D) None of these

If the pth, gth and rth terms of both an A.P. and a G.P.
be respectively a, b and ¢, then

A) @ - b=a b

(B) abfl . bc+l . ca—l =ac71 . ba—] . Cb+]

(C) a® b c"=a- b

(D) None of these

If, in a G.P. of 3n terms, S| denotes the sum of the first
n terms, S, the sum of the second block of n terms and
S5 the sum of the last »n terms, then S}, S,, S; are in
(A) AP (B) G.P.

(C) H.P. (D) None of these

In a geometric series, the first term is ¢ and common
ratio is r. If S, denotes the sum of n terms and U,

= an, then rS, + (1 —r)u, =
n=1

(A) na

C) n+1)a

In a Aabc, if cot 4, cot B, cot C are in A.P. then az, bz,

¢ are in

B) (n-1)a
(D) None of these

(A) AP (B) G.P.
(C) H.P. (D) A.G.P.
1 1 1 P
88. If —+—+—+... uptoee=__ then the value of
"2t 3 90°
11

1 .
1—4 3—4+5—4+....upt0<>°18

89.

90.

91.

92.

93.

94.

95.

o~

4

T n
A) — B) —
) 45 ®) 96
-
©) ey (D) None of these

Ifthe (m + 1) th, (n + 1) th and (» +1)th terms of an A.P.
are in G.P. and m, n, r are in H.P,, then the ratio of the
first term of the A.P. to its common difference is

a2 (B) -=
3 3
n n
© 3 ® -2

Let there be n numbers in G.P. whose common ratio
is r and S, denotes the sum of their first m terms. The
sum of their products taken two at a time is £ S, S,,_,
where k=

r—1 r—1
A) — B)
r r+1
©) —- . (D) None of these
r+

If a, b, ¢, d are distinct integers in A.P. such that d = a
+bh+ P thena+b+c+d=

A 2 B) 1
©) 0 (D) None of these
If H = 1+—+—-+...+—, then the value of
n
3 5 2n—1 .
I+—+—-+...+ 1S
2 3 n
(A) n—H, (B) 2n—H,
©€) mn-1)-H, (D) n—-2H,

If a,, be the mth term of an A.P,, then

2 2 2 2 2 2 _
a|—a,taz—a,t..ta,, —a, =

n-1_ 5 ) "
A a —a B 2 _ 2
( ) 2}’1—1(1 2") ( ) zn_l(aZn al)
n_
Ifa,, = I forn=1and ay=a,, then (a2001)2001:
—a,
(A) 1 (B) -1
©0 (D) None of these

If a, b, ¢ are positive numbers in G.P. and log

(5—6),10g (ﬁ) and log (i] are in A.P. then a, b, ¢
a 3b

5¢



96.

97.

98.

99.
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(A) form the sides of an equilateral triangle
(B) form the sides of an isosceles triangle
(C) form the sides of a right angled triangle
(D) can not form the sides of a triangle

Ifa, b, c are in G.P. and log a — log 2b, log 2b — log 3¢
and log 3¢ — log a are in A.P, then a, b, c are the sides
of a triangle which is

(A) right angled

(B) acute angled

(C) obtuse angled

(D) None of these

In a sequence of 4n + 1 terms, the first 2n +1 terms
are in A.P. having common difference 2 and the last

. . .1
2n + 1 terms are in G.P. having common ratio 5 If the

middle term of the A.P. is equal to the middle term of
the G.P. then the middle term of the sequence is

.2”'*'1 n+1
) = ®) "2
2" +1 2" _1
©) n2 (D) None of these
2" —1

If S|, S, and S; denote the sums up to n > 1 terms of
three sequences in A.P. whose first terms are unity and
common differences are in H.P. then n =

28,8, + 8,8, + 5,5,

(A)

S, =28, +8;
®) 28,8, = 8,5, = 5,8
S +28, +8,
©) 28;8, = 8,5, = 5,8;
S, =28, +8;

(D) None of these

Sum to 7 terms of the series 1° +3.23 + 33 +3.4° + 53
+....., where n is even, is

nz(n2 -3n+1)

n? (n2 +3n+1)
5 (B 2 \2°2 TR

(A)

2,2
() " +3n+D (D) None of these
4

100. Let a be a fixed real number such that

a-x a-y a-z

px  qy 1z

101.

102.

103.

104.

Ifp, g, r are in A.P. then x, y, z are in
(A) AP (B) G.P.
(C) H.P (D) None of these
If|a|<1land|b|<1,then the sum of the series
l+(1+a)b+(l+a+d)b*+(1+a+d*+a) b+
.. oo is equal to
1 1

A o) ®) o
1
© m (D) None of these

If <a,> and < b, > be two sequences given by a, =
x>+ and b, = x> =3 Ve N, then the
value of a; a, a; ....a, is

xX+y X—y
A B
(A) b, (B) b

2., .2 22

X" +y X" =y
C) ——— D) ———
© b, (D) b,

The sixth term of an A.P. is equal to 2. The value of
the common difference of the A.P. which makes the
product a, a, as greatest, is

8 2
(A) 3 (B) 3

3 3
(©) B (D) 2

If the natural numbers are written as

Then, the sum of the terms of the nth row is

(n” -1 n(n* +1)
) 22 ®) "2

2 4

2
© w (D) None of these
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More than One Option Correct Type

105.

106.

107.

108.

109.

110.

The H.M. of two numbers is 4. If their A.M. 4 and
G.M. G satisfy the relation 24 + G* = 27, then the
numbers are

A1 (B) 2
© 3 (D) 6
If the first and the (27 — 1)th terms of an A.P., G.P. and

H.P. are equal and their nth terms are a, b, c respec-
tively, then

(A) a=b=c
(C)a+tc=b

B) azbzc
(D) ac—b*=0

The real numbers x,, x,, x5 satisfying the equation

X —x?+bx+ 7= 0 are in A.P. The intervals in which

P and ylie are

A I

1 1

C €| —o°, - D E|——,00
()y( 3} ()y[z7)
Ifa, b, c are in A.P. and &%, b, ¢* arc in H.P. then
(A) a=b=c
(B) - ﬁ,b,care in G.P.

2
©) - %,b,aare in G.P.
(D) —& b,carein HP.

2

If the G.M. between a and b be twice the H.M., then

4 is equal to
b q

2+3 2-3
(A) NG (B)
2-+3 2+3
(© 433 () 433
4-3 443
If a, b, ¢ are in G.P. and x is the A.M. between « and
b, y the A.M. between b and c, then
) L+ B) L+5 =2
Xy Xy
1 1 2

©C —+—=- (D) None of these
x y b

111.

112.

113.

114.

115.

1/2+10gx1/4

The solution of the equations logx + logx
1+3+54+....+2y-1)

4+7+10+....+Cy+1)

+...=yand

20
7logx
(A) x=10° 107"

is

10
B) y=10, - —
B) y Z

©) x=10,_10
7

(D) y=10° 107"

The sum of of first ten terms of an A.P. is equal to 155
and the sum of first two terms of a G.P. is 9. If the
first term of the A.P. is equal to the common ratio of
the G.P. and the first term of the G.P. is equal to the
common difference of the A.P, then

(A) first term of the G.P. is ; 3
(B) first term of the A.P. is %,3
3
(C) Common ratio of the G.P. is é, 2
2

(D) Common difference of the A.P is %’ 3

n+4
Let (1 +x%)* (1+ x)" = 2 a,x*. 1f aj,ay, ay, are in
k=0

A.P, then n is equal to

(A) 1
© 3

(B) 2
(D) 4

If a, b, ¢ are non-zero real numbers such that 3
(a2+b2+ >+ 1)=2(a+b+c+ab+ bc+ ca), then,
a, b, c are in
(A) AP
(C) H.P.

(B) G.P.
(D) all equal

Letts,=1.1...1,then
S
n times
(A) tg), is not prime
(B) tys, is not prime
(C) t450 1s not prime
(D) ty, is not prime
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Passage Based Questions

Passage 1

In finding the summation of a series, sometimes it is
possible to express the nth term ¢, as a difference of two
terms. Suppose, we want the sum of the series #; + ¢, + ... +
t,. We try to express ¢, = x,, , | — X,

hence, 1, + £, + ... + 1, =(x; —x) + (x5 —x,) + ... +
(xn+l_xn):xn+1_xl

Thus, S, =x, . | —x,.

At times, we may have to do partial fractions by trial by
writing the numerator as a difference of extreme
terms.

Suppose, we want to find the sum of the series

1 1
+ +
1:2:3 2:3:4 3-4:5

+ ... up to n terms.

Then,

‘= 1 _1 (n+2)—n
" nn+)(n+2) 2|nm+1)(n+2)

_1 | 1
2l n(n+1) |n+D(n+2)

. 1 1 1
We easily get S, = E[E - m}

116. Sum to n terms of the series
1

—t————+....18
1+2 1+2+3
n 2n
(A) B)
n+1 n+1
© " | (D) None of these
n—

117. Sum to infinite terms of the series

1 1 .

]+ —+ ———+.... 18
1+2 1+2+3
(A) 1 (B) 2
(C) 4 (D) None of these
118. Sum to n terms of the seriesL+L+L+....is
-3 35 57
n n

A B
© n-l (D) None of these

2n+1

119 Sum to infinite terms of the series

1 1 1 .
—+—+——+..1s
-3 35 57
1 1
A) — B) —
(A 7 (B) 3
© % (D) None of these
Passage 2

A general arithmetic progressionis a,a +d, a + 2d, ... and
a general geometric progression is a, ar, ar®, ..., then the
sequence a, (a + d)r, (a + 2d)r2, ... is called an arithmeti-
co-geometric progression (A. G.P.).

Note that each term of the A.G.P. is the product of
the corresponding terms of the A.P. a, a + d, a + 2d, ...
and the G.P. 1, r, r2, ... . The nth term of the A.G.P. is
[a+(n—Dd)" "

Sum to 7 terms of A.G.P.
Let S,=a+(a+dyr+(a+2d)r+...

+ (a+n—2 d)rn_er(a—i-n_—ld)r"_1 (1)
= rSnzar+(a+d)r2+...+|a+n__1d)r” (2)
Subtracting (2) from (1), we get

(A=rS,=a+dr+d’*+ ... +d" '— (a+md)r"

=a+(dr+dr’ +..+ton—1terms)— (a+n—1d)r"

= +M—|a+n—ld)r”
1-r
n—1 7 n
.S, = a +dr(1—r )_(a+n—1d)r
I=r (1-7r)? 1-r
. . . a dr
. Sum to infinite terms =S = lim S, = —,
where | 7| < 1. e I=r (1-r)

120. The sum to infinity of the series

35 7 .
I+=—+—=+—+... 18
2 2% 2
(A) 4 (B) 6
©) 8 (D) None of these

121. If the sum to infinity of the series

.49 .
3+5r+ 77+ s ?,thenrls equal to



10.30 Chapter 10

124. The sequence {S,,} is

1 1
(A) 2 (B) 3 (A) increasing (B) decreasing
: (C) non-monotonic (D) unbounded
© B (D) None of these 125. The sequence {S,, ,} is
(A) increasing (B) decreasing
122. If the sum to infinity of the series (C) non-monotonic (D) unbounded
3+(3+ d)% +(3+ 2d)i2 + .. is%, then d = 126. S,, | —S,, must be equal to
4 1 2n-1 1 2n-1
() 1 (B) 2 @ (3] ® (3] (-5
(©C) 4 (D) None of these 2 2
123. 313919 27127, g118L  ynt eo = !
O = — D) Zero
(A) 27 ®) Y27 © (2) (S:-51) ®)
4
© 427 (D) None of these 127. If S, > S,, then lim S, must be equal to
n—eo
Passage 3 (A) S-S, (B) S, +285,
We know that arithmetic mean of the positive numbers lie S 428
1 (C) &L =72 (D) None of these
between them. Suppose, S| >S,>0and S, , | = E(S” +8,. ) 3
We can easily conclude that S; lies between S, and S| and
we can write S, < 83 < S|.
Match the Column Type
128.
Column-I Column-II
I. Let S, denotes the sum of n terms of an A.P. whose first termisa.  (A) 29
If the common difference d =S, -k S, | +S,_,, then k=
II. The minimum number of terms from the beginning of the series B) 4
2 1 .
20 + 223 +25 5 + ..., so that the sum may exceed 1568, is
L If5' 7 +50 % and 25" + 25" are three consecutive terms of an  (C) 2
A.P., then a > k, where k=
IV. If log,: a+logy: a+logyu a+log,s a + ... upto 20 terms is 840, (D) 12
then a is equal to...
129.

Column-I Column-IT
I. Ifthe first term of an infinite G.P. is 1 and each term is twice the sum (A) 2
of the suceeding terms, then the common ratio is 9
II. Sum to infinity of the series 2.3 + 2 1 +...1s (B) 3
3 6 3 24 2
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OL lim (1437 A+37) 14391 +3%)..1+37) =
n—o0

n k
v, If Z[z mz] =an*+ b’ +cn* +dn+e,thena+b+c+d+e= (D) 3
1

k=1

m=

©) 1

1

130.

Column-I

Column-II

I. Ifa, b,carein AP, b, ¢, d are in G.P. and ¢, d, e are in H.P,, then (A) A.P.

a, c, e are in

I. If 2(y — a) is the H.M. between y —x, y—zthenx —a,y —a,z—a (B) G.P.

are in

III. If three numbers are in H.P., then the numbers obtained by subtract- (C) H.P.
ing half of the middle number from each of them are in

IV. If a, b, ¢ are in G.P, then the equations ax” + 2bx + ¢ =0 and dx* + (D) A.G.P.

/

.d e
2ex + f= 0 have a common root, if —, Z and —
a c

are in

Assertion-Reason Type

Instructions: /n the following questions an Assertion (A) is
given followed by a Reason (R). Mark your responses from
the following options:

(A) Assertion(A) is True and Reason(R) is
True; Reason(R) is a correct explanation for
Assertion(A)

(B) Assertion(A) is True, Reason(R) is True;
Reason(R) is not a correct explanation for
Assertion(A)

(C) Assertion(A) is True, Reason(R) is False

(D) Assertion(A) is False, Reason(R) is True

. 1
131. Assertion: Between two numbers whose sum is, 23

an even number of arithmetic means are inserted.
If the sum of these means exceeds their number by
unity, then the number of means are 12

Reason: If ¢ and b are two given numbers and 4, 4,,
..., 4, are n arithmetic means between them, then

A1+A2,...,An=n(a;b)

Assertion: If a, b, ¢ are distinct positive real numbers
and a® +b* + * = 1, then ab + bc + ca is less than 1.

Reason: A.M. > G.M. for unequal numbers

132.

133. Assertion: Ifa, b, c,d e R+anda, b, ¢, d are in H.P,,

thenb+c>a+d

134.

135.

136.

Reason: H.M. > A.M. for unequal numbers

Assertion: The sum of the series

! + 2 + 3 +
T+ +1% 1+2242% 1432434
n(n+1)

to n terms is —
2(n” +n+1)

Reason: The nth term of the above series is

_1 1 B 1
" 2l1+(n-Dn l+nnr+l)
Assertion: The value of x + y + zis 15 if a, x, y, z,

. . .5,
b are in A.P,, while the value of l + l + l is — if
x y z
a, x, y, z, b are in H.P. The values of @ and b are 9, 1
respectively.

Reason: The sum of n A.M.s between two quantities
is equal to n times their single mean.

Assertion: For every natural number
+1)"

n,(n1)<n" (”_)
2

Reason: A.M > G.M. for n distinct positive quantities
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Previous Year’s Questions

137.

138.

139.

140.

141.

142.

143.

If 1, logs /(3" +2) , logs (4 - 3x—1) are in AP, then

x equals: [2002]
(A) log; 4 (B) 1-1log; 4

(C) 1-1log,3 (D) log, 3

The value of 2174 418. 8116 o is: [2002]
A) 1 (B) 2

(C) 32 D) 4

Fifth term of a GP is 2, then the product of its 9 terms
is: [2002]
(A) 256 (B) 512

(C) 1024 (D) None of these

Let T, denote the number of triangles which can be
formed using the vertices of a regular polygon of n

sides. If T, - =T,=21, then n equals : [2002]
(A) 5 B) 7
©) 6 (D) 4
. 1 1 1
The sum of the series 12 E+ 34 upto
oo is equal to ' ’ ’ [2003]
(A) 2log,2 (B) log,2 -1
(C) log, 2 (D) 1oge(i)
e
Iff: R — R satisfies f(x + y) =f(x) + f(y), forall x, y
€ Rand f(1)="7,then Y, f(r) is [2003]
r=1
Tn T(n+1)
A) — B
(A) 2 (B) 2
7 1
(©) Tn(n+1) (D) @
- 1 S t, .
IfS, = Z— and ¢, = Z— , then - is equal to
r=0 nCr r=0 nCr Sn
[2004]
1 1
A) — B) —n-1
(A) % (B) "
(© n-1 o) 2~

144.

145.

146.

147.

148.

149.

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 m, n,m#n, T,

1 1
T,=—andT,= — ,thena—d,
n

equals m [2004]
(A) 0 B) 1
1 1 1
< — D) —+-—
mn m n
The sum of the first n terms of the series 1% + 2 - 2°
2
112 215426+ s T hennis
even. When 7 is odd the sum is [2004]
3n(n+1) n?(n+1)
A B) ——
(A) 5 B) >
n(n+1)* n(n+1 :
(C) % (D) [T)]

Ifx= Za”, y= Zb”, z= ZC" where a, b, ¢ are
n=0 n=0 n=0
in A.P. and |a| < 1, |b|< 1, |c|< 1, then x, y, z are in

[2005]
(A) G.P.
(B) AP
(C) Arithmetic — Geometric Progression
(D) H.P.
ata+..a,
Leta,, a,, a;,...be terms of an A.P. If ————
5 a+a,..+a,
=2, p# g then & equals [2006]
a1
41 7
A) — B) —
(A) T (B) 3
2 11
C) = D) —
© P D) 1
Ifa,, a,, ..., a, are in H.P, then the expression a; a, +

ayay+...+a,,a,is equal to
(A) n(a;—a,)
(C) naya,

[2006]
B) (n—-1) (a;-a,)
(D) (n-Daa,
In a geometric progression consisting of positive
terms, each term equals the sum of the next two terms.

Then the common ratio of this progression equals
[2007]



150.

151.

152.

153.

154.

155.
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1 1
(A) ~(1-5) B) —5

2 2

1
©) s @) S(5-1
If p and ¢ are positive real numbers such that p2 + q2
= 1, then the maximum value of (p + q) is [2007]
(A) 2 B) 12
1

© - (D) 2

V2

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

[2008]
(A) 4 (B) -12
©) 12 (D) 4
The sum to the infinity of the series
2 6 10 14 .
1+§+3—2+—3+3—4+ ....... is [2009]
A) 2 (B) 3
©) 4 (D) 6

A person is to count 4500 currency notes. Let a,
denote the number of notes he counts in the n™ min-
ute. If a; =a,=...... =a;,=150and ay, a,, ... are in
A.P. 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

A man saves Rs. 200 in each of the first three months
of his service. In each of the subsequent months his
saving increases by Rs. 40 more than the saving of
immediate preceding month. His total saving from
the start of service will be Rs. 11040 after [2011]

(A) 19 months (B) 20 months
(C) 21 months (D) 18 months

Statement 1: The sum of the series 1 + (1 +2 +4) +
G+6+9)+(9+12+16)+..... + (361 + 380 +400)
is 8000.

Statement 2: 2(1{3 = (k—-1)*) = n® for any natural

numbern.  *7! [2012]

(A) Statement 1 is false, statement 2 is true
(B) Statement 1 is true, statement 2 is true; state-
ment 2 is a correct explanation for statement 1

156.

157.

158.

159.

160.

161.

(C) Statement 1 is true, statement 2 is true; statement
2 is not a correct explanation for statement 1
(D) Statement 1 is true, statement 2 is false

If 100 times the 100™ term of an Arithmetic
Progression with non zero common difference equals
the 50 times its 50™ term, then the 150™ term of this
AP is [2012]
(A) —150

(B) 150 times its 50" term

(C) 150

(D) zero

The sum of first 20 terms of the sequence 0.7, 0.77,
0.777, ...1s [2013]

(A) 5(99—10‘20) (B) (179+10‘2°)

7
81

7 20 7 20
(©) 5(99+10 ) (D) 5(179_10 )
Let or and B be the roots of equation
p)c2 +gx+r—0,p#0.1fp, g, rare in A.P. and

1

E+l= 4, then the value of o — fis [2014]
61 2417

(A) g (B) T\/_
34 2413

(©) g (D) T\/—

Three positive numbers form an increasing G.P If
the middle term in this G.P. is doubled, the new num-
bers are in A.P Then the common ratio of the G.P. is

[2014]

(A) 2+43 (B) 3++2
C€) 2-+3 (D) 2+3
If (10)° +2(11)' (10)® +3(11)*(10)7 +.....+10(11)°,
=k( O)9 then £ is equal to [2014]

121 441
A) — B) —
&) 10 ® 100
(C) 100 (D) 110
The sum of first 9 terms of the series
3 3 3 3 3 3
L r+2 T+ is: [2015]
1 1+3 1+3+5
(A) 96 (B) 142
(C) 192 (D) 71
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162.If the 2"d, 5" and 9™ terms of a non-constant A.P. are 163.If the sum of the first terms of the series

in G.P, then the common ratio of this G.P. is 3 2 5 2 1 2 , 4 2 16
[2016] (1;) +(2§) +(3§) +4 +(4§) +..., 1S ?m,
(A) 7 (B) 8 then m is equal to [2016]
! 5 (A) 99 (B) 102
© % D) 1 (C) 101 (D) 100

ANSWER KEYS

Single Option Correct Type

LB 2.(C) 3.(C) 4B 5D 6 (O 7.(A)  8.(D) 9. (A) 10. (B)
1. (A) 12.(D) 13.(D) 14.(D) 15.(B) 16.(C) 17.(B) 18.(A) 19.(A)  20. (C)
21. (B) 22.(C) 23.(B) 24.(C) 25.(C) 26.(B) 27.(C) 28.(A,B) 29.(B) 30. (B)
31. (B) 32.(B) 33.(A) 34.(B) 35 (D) 36.(A) 37.(B) 38.(C) 39.(B) 40. (D)
41. (A) 42. (B) 43. (D) 44.(B) 45.(C) 46.(B) 47.(B) 48.(C) 49. (D) 50. (C)
51. (C) 52.(A) 53.(A) 54.(A) 55.(C) 56.(A) 57.(D) 58.(C) 59.(C) 60.(C)
61. (A) 62.(B) 63.(B) 64.(A) 65 (D) 66.(B) 67.(A) 68 (B) 69.(C) 70. (D)
71. (D) 72.(C) 73.(C) 74.(A) 75.(A) 76.(B) 77.(C) 78.(C) 79.(C)  80.(C)
81. (B) 82.(A) 83.(B) 84.(C) 85 (B) 86 (A) 87.(A) 88.(B) 89.(D) 90.(C)
91. (A) 92. (B) 93.(C) 94.(B) 95.(D) 96.(C) 97.(B) 98.(C) 99.(B) 100. (C)

101. (A) 102. (B) 103. (A) 104. (C)

More than One Option Correct Type

105. (C, D) 106. (B, D) 107. (A, D) 108. (A, B, C) 109. (A, B)

110. (B, C) 111. (A, B) 112. (A,C,D) 113. (B,C, D) 114. (A, B,C, D)
115. (A, B, C, D)

Passage Based Questions

116. (B) 117. (B) 118. (A) 119. (C) 120. (B) 121. (A) 122. (B) 123.(C) 124. (A) 125. (B)
126. (B) 127. (C)

Match the Column Type

128. I = (C), I = (A), Il - (D), IV — (B) 129. I - (D), I - (A), Il = (B), IV — (C)

130. I = (B), I = (B), Il = (B), IV — (A)

Assertion-Reason Type

131. (A) 132. (A) 133. (A) 134. (A) 135. (A) 136. (A)

Previous Year’s Questions
137. (B) 138. (B) 139. (B) 140. (B) 141. (D) 142. (D) 143. (A) 144. (A) 145. (D) 146. (D)

147. (D) 148. (D) 149. (D) 150. (D) 151. (B) 152. (B) 153. (A) 154. (C) 155. (B) 156. (D)
157. (B) 158. (D) 159. (D) 160. (C) 161. (A) 162. (C) 163. (C)



Single Option Correct Type

1. Givena +c¢=2b

Sequence and Series  10.35

HINTS AND SOLUTIONS

Also, %b-}_c > abc = 64 =4

= EL
3

= b>4

. Minimum b=4

The correct option is (B)

. Let sides of triangle be a, ar, ar’.
Since r> 1, ~ ar’ is greatest side
natarsat=r-r-1<0

1- 1++5
\/§<r< f:>1<r<l_+ﬁ
2 2 2
rn=1.
Also, —ﬂ<—r<—l
2
(-r)=-2
M+ (r)=1-2=-1
The correct option is (C)
21
30 Ya =693=21 (4 +a,)
J=1 2
. a, +a, =66
17 oy 693
Now, a,;, =AM.= BN =33
Also, a,tay=ay;tay=..=aqta;3=a; tap,

10

zazm =5x(a; tay) +ay
i=0

=5x66+33=363
The correct option is (C)

2 . .
. Let a, ar, ar” be any three consecutive terms, then according
to the given condition, a, 2ar, ar® are in A.P.

ie. 4ar=a+ar’
or r=2=% \/g
Since, given G.P. is increasing, r =2 +. \/§ Hence, there is
only one such G.P.

The correct option is (B)
. Given a, >0 and ay, a,, a; are in G.P.
such that a, = a;r and a; = alr2
9a, + 5a; > 14a,
= 9a, + 5alr2 > l4a,r
and since a, >0, we get 9+ 572> 14r
= 57— 14r+9>0=Gr—9) (r—1)>0

]
= ré|l, -
5

The correct option is (D)

1 2 3
6. S,=—(9)+=(99)+=(999) + ...
= 5O +509+509)

=%[10+2'102+3~103+-~]—é [1+2+3+..]
_ ls_l”(""'l)
9 9 2

§=10+2.10+3.10°+ ... +n 10"
= 10S=10*+2.10>+... + (n— 10" + n.10""
95 =(10+10%+ 10°+... + 10") — n.10™"!

n+l
N §= Ny 107 -1
9 81
5 = £10"+1_10””—1_ln(n+1)
81 981 9 2
~ 95— (9n-1)10"" L1 nn+)
" 81 81 2
9S,-S, )= 1801 [10(97 — 1) — (97 — 10)]- n
=n(10"-1)

The correct option is (C)

logﬁ x +logs: x +loggs x + ... upto 7 terms

log x log x log x

= + + + ... upto 7 terms
log\/g logSV3 log 5%
_loex s 34t g
log 5
1 .
~logx1 75 8= 98X (35)- 35 (given)
log5|2 log 5
logx_1
" log5
= logx=1log5
= x=5

The correct option is (A)

. — 1
. Given a=2x"1=1+x+x2+...=—
o 1-x
a—1
= xX= —
a
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o h—1 & - 5 11. a+b+c=xb
Similarly y= > n;(xy) =1+ p)+ @) + ... Divide by b,
a
I g R
1
= = a-1)(b-1 1
l-xy 1= Y U = — +1+r=x,risthe common ratio of the G.P.
r
ab ab = FP+r (1 —x)+ 1=0. Since r is real, therefore discrimi-
= =_ % 0
ab—(ab—(a+b)+1 _ nent >
. _( ( ) a+b-l = (1-xP—4>02-2x+1-4>0
The correct option is (D) = X-2x-3>0=(x+1)(x-3)>0
0 Toar> (04 0+ Y = x<-lorx>3
) pqrz(p+q+n The correct option is (A)
By ptgt+r =
= () "2 ——— >p=q=r 12. Given:% [2a + 99d] = x
Also, 3p+4g+5r=12
PR and 190 12(a + 2d) + 994 = y
The correct option is (A) On subtraction, 200d =y — x
_Jy-x
10. Let 7, be the n™ term of the series =4= S0
1 2 3 The correct option is (D)
2 a4t YR T
I+1°4+17 1+2°+2% 143743 . r 1 1 1
13. leen:...1—4+2—4+3—4+F =
n n
Then, T, = = - 1 1 1 1
"+t +nt (+n?) - = bt — ...
w4 ;(21'—1)4 1+t s
- " R U T I | 11
(n2+n+1)(n2_n+1) —17+27+37+47+...M— 27+47+...°°
—l( 1 1 ) —)‘_L[i+i+L+ :|
20 —n+1 n*+n+1 241t 2t 3t T
R a1,
2| 14(i—Dn  T+n(n+1) 16 16
The correct option is (D)
Now
14. LetA=12+13+...+23+24+ ... +(n—-1)'n
i 1|1 1 [ 1 1 N 2 1252 2 2 _
T =_—|-— +— — ow,(1+2+3+...+n) —(1"+2°+3"+...+n")=24
S0 211 1+12] 2[1+12 1423 5 5
4= 1| n*(n+1)° n(n+1)(2n+1)
11 1 ATy T T 6
+ = - +o.
211+23 1+34 |
=— [(Zn)* -z’
1 1 _ 1 2
2{1+(n—Dn 1+n(n+1) The correct option is (D)
15. AM.2GM.
1 1 -
i I — 3sin x/8 3cos x/8 r T
2| 1+n(n+1) - 2 +2 > 23“/5“’5(8 4]

n(n+1)

2
- 2(}12 +n+1) ’ . 3@005(%‘%) [A342.1 W2
Now maximum of V2 =27V =2
3

3
Trick: Checking forn=1,2. 5, = 1 and S, = — which are x x [7“]
given by (b). 3 7 So, AM.> 2V = g8 1878 > 2\\2

The correct option is (B) The correct option is (B)



16. log,: a+log,. a+log,« a+log,s a+ ...
=2log,a+4log,a+6log,a+...+40log, a
=logya[2+4+6+...+40]

% 2+ 40) log, a

420 log, a = 840 (Given)
=log,a=2=a=4
The correct option is (C)
17. If¢t, denotes the rth term of the series, then

Xt.= al
(I+mx)(1+(r+1)x)

| 1
I+ 1+(r+1Dx

B [ ——

1+rx_1+(r+1)x

r=1 r=1
_ 1 1
I+x 14+(n+Dx
_ nx
(I+x)(1+(n+1x)

= n
= f =
zj’ A+x)[1+(n+1)x]

The correct option is (B)

18. Since a and b are unequal,

Sequence and Series

10.37

2, 12
a+b” Va*b* [AM. > G.M. for unequal numbers]
2

= &+ b> > 2ab

Similarly, b+ >2bcand &+ a* > 2ca
Hence, 2 (a*+b*+c*)>2 (ab+bc+ ca)

= ab+bc+ca<1

The correct option is (A)

n
19. The given series = Z(n —-2r)?

r=1

= Z(n2—4nr+4r2)
1
=n~n274n~@ +4~§ (n+1)Q2n+1)

n. 2
=—(n"+2
3( )

The correct option is (A)
2
S=1+2 (1_1)4.3(1_1) +
n n
1 2
(1—7) S= (1_l)+2(1_l) + ...
n n n

20. Let

(M

2

21.

22,

23.

24,

25.

(1) and (2)

2
= §:1+ 1_l)+ 1_1) +.00
n n n

= S=n?
The correct option is (C)

In this type of A.P. it can be easily shown that exactly one out
of any 3 consecutive terms will be multiple of 3. So at most

3 consecutive terms can be prime numbers.

The correct option is (B)

The coefficient of x* =— [T+3+5+...+99]
=-2500

The correct option is (C)

AM. >2GM.

13
:(x+y+z)/32 * Yz
y oz x y z X

S| 2424223
y z x

The correct option is (B)

Let the G.P. be a — ar + ar> — ar® + ... with common ratio

=—r

By the given condition

2
ar —ar

a=Y" "YU So2a=a—ar
2
= 2=F—r
=  7-r-2=0
= r-2)(r+1)=0
= r=2,-1

. Common ratio=-2 or 1
Hence, common ratio = —2
The correct option is (C)

o] 1, 1 A-1

B:L:H—rb:lzw’b: 1L
B B

A
B-1
B
A-1 B-1
~.alogr=1log| —— |and blogr =log| ——
{5

The correct option is (C)

(. common ratio is —ve)
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26.

27.

28.

29.

If ¢, be the rth term of the A.P, then
trZSr_Sr—l
=cr(r—-1)—c(r—-1)(r-2)
=c(r-1)(r-r+2)=2c(r-1)
We have, t12+t§ o Ht?

n

=4c0* + 12+ 22+ ..+ (n— 1)

=462(11—1)11(271—1)
6

%czn n-1)(2n-1)
3
The correct option is (B)

S,= ZRa+(n-1)d=pn’ ey

n
2
S, =" [2a+(m—1)d=pm’
2
2a+(n-1d _n
2a+(m-d

=2am+n—-1)md=2an+n(m-1)d
=2a(m-n)+d(mn—m—nm+n)=0
=2a(m-n)+dn—-m)=0
= 2a-d=0

d=2a
= (1) gives, 2a+ (n—1) 2a =2pn
= 2an=2pn=a=p .. d=2p

s =§'[2a+(pfl)d]

=L pprp-12p)
2
=§~[2p+2p2—2p]
= EV-Zp2:p3
2

The correct option is (C)

We have, by > 4b, — 3b,

= by?>4br—3b,

= P>4r-3

= P 4r+3>0=30-3)(r-1)>0
= r>3orr<l

(+ b, >0)

The correct option is (A, B)

Since p, ¢, r are in A.P. so 2¢ = p + r . The roots of the equa-
tion px2 + gx +r=0 are real if and only if

30.

31.

32.

2
q2—4pr20:>(LH) —4pr=0
2
2
= pPrr-1prz0=P —14P 1120
” r
2
= (3—7) —4820= [P _7] > 43
r r
The correct option is (B)
l+§+£+§+...tonterms
3 9 27 8l
= 1—z + 1—i + 1—i + 1—E + ...
3 9 27 81
2 2 (2Y
=n— —|[l+=+| = | +...ton terms
3 3
(3)
=n-2._\3) =y = 32
3 2 "
1_7
3
The correct option is (B)
-! !
We have, . = (=D andt,.H:L
(r+4)! (r+95)!
| |
Now, rt,.f(r+5)t,+1=Lf -
(r+4)! (@+4!
= rt,.—(r+ l)tr+1=4tr+l
n—1 n—1
= 43t = Yt —(r+ D1,
r=1 r=1

= 4ttty t...tt)=1t —nt,

! —1)!
= 4(t,+ty+...+1)=5t—nt,= 5(0_)_@

51) (n+4)!
oot
4! (n+4)!
1{ 1 n!
= Hthto.tt=—|———-7—
414! (n+4)!

The correct option is (B)

We have, (a2 + B+ cz)p2 — 2p(ab + bc + cd) +
B*+F+d)<0

= (ap b)Y’ + (bp— ) + (cp—d)’ <0

Therefore,



33.

34.

35.

Sequence and Series  10.39
—h= —d = 2
= =b=0 bp=e=0 cp=d=0 = L=(1—alz):>——a’2—il:>d=iL
b=ap =c=bp |=>d=cp 16 \4 4 4 2
1
b d= — d>0
_zﬁzﬂ:p NG ( )
a b C

soa,b,c,darein G.P.
The correct option is (B)

Taking A.M. and G.M. of 7 numbers

b b b > We get

w |

b b
’3,39

o
NSNS
NS Y
N o

1
2.243. +2.5> 2293227
7 \2)(3)\2

1
3 b3 )7 37
= — 2| —=— >
7 | 223322

(SRR
SSERS
o

a*b’c?

= > —
777 5233 52

10 ~4
= i< 32
77
10 ~4
... greatest value of Pb = i~-2 .
77
The correct option is (A)
Expanding along R;, we get
) b ao—-b e ao—b 1 0=0
¢ ba-c| |b ba-c

= 2 (b a—-bc—aco+ bc)—(abo—ac —abo+b*) =0

= 2’ -ac)—(b*—ac)=0

or B*—ac) Qa—1)=0

or B —ac=0 [ Qo—1)£0]
b =ac

s a,b,carein G.P.

The correct option is (B)

Leta=b—dandc=5b+d,

1
thena+b+c= E = f=—.

\S}

+d

N | —

1
Therefore, the number are % —-d, 5 R
(d>0asa<b<c)

Now &2, b2, ¢* are in G.P. = (bz)2 =P

NORI® )

36.

37.

The correct option is (D)

Asay, ay, as, ... a, |, a,arein AP,

n-1>“n
d=ay—a =ay;—ay,=...=a,—a,_,

sin d [sec a, sec a, + sec a, sec ay + .. + sec a,_; sec a,)]

sin(a, —a,_;)

sin(a, —a sin(a; —a
(a 1)+ (a5 2)+”Jr

COS@ COSa, C€OSa, COSd; cosa,_; cosa,

(tan a, — tan a,) + (tan a3 — tan a,)

+...+(tana,—tana, ;)
=tan q, —tan q,
The correct option is (A)

n 28
We have, S= — (a+))= — =n (1)
2 a+l
Also, I=a+(n-lyd=d="'1"¢
n—1
[—a
= 25 1 [Using (1)]
a+l
-
C2S—(I+a)
k=2S.

The correct option is (B)

38. Asa,b, c, dare in G.P, therefore

b

c _d _
P b—z r (say)

= b=ar,c=br=ar-r=ar
d=cr=ar2-r=ar3.(a2+b2+cz)(b2+cz+d2)

=@+drr+a @t +d rt+d o)
=P A+ AP+
—(@r+dP+ad iy
=(a~ar+ar~ar2+ar2~ar3)2
= (ab + bc + cd)*.

The correct option is (C)

39. Let the two numbers be a and b,then

G=Jab orG*=ab
Also, p and g are two A.M.s between a and b.
a,p,q,barein AP.
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np—a=q—-pandg—-p=b—gq 13 7 15
sa=2p—qandb=2q-p 45. §,= E+Z+§+E+m upto n terms
. G'=ab=(2p-q) (24 -p).

The correct option is (B) s
=

=

Il
—

—_

|

| —
—

+
—

—_

|
NI
—

+
—

—_

|

| —
—

+

40. Givenx; - x,..x,=1

Since A.M. =2 G.M. 1 1
+Xy +.. 4 11,1 77( _7)
. (xl Xy x”)Z(xl-xz...x,,)l/2=(1)1/”=1 zn_(5+2+§+”'):”_2 12
n 1——
= xytxt..tx,2n 1 2
Hence x; + x, + ... +x, can never be less than n. = n—1+27 =n+2"-1
The correct option is (D) The correct option is (C)
41. Total savings = 200 + 200 + 200 + 240 + 280 + ... to n 46. Leta, ar, ar. ...
months = 11040
atar=12 (1)
= 400+ "=2(400 + (n—3)-40) = 11040 ar? +ar’ =48 ©)
2 dividing Eq. (2) by (1), we have
= (n—2)(140 +20n) = 10640 5
= 20n>+ 1007 — 280 = 10640 a(+r) _y
= n’+5n-546=0 a(r +1)
= (m-21)(n+26)=0 = P =4ifrz-1
= n=2lasn#-26 r=-2
The correct option is (A) Also, a=-12 [using (1)].
138 The correct option is (B
2. T,=(n- 1+ (- +n’= =D =) P ) (6) o
. . (n=1)—n 47. Let S=l+ 44— 4+ )
=n"—(n—-1) 33 3 3
T=1-0 lg_1,2 6 10 o
_ 53 13 S =—F—=+—=+—+...
: From (1) and (2),
Thy=20" - 19’
Sy =20 — 0° = 8000 1 1 4 4 4
The correct option is (B) S 1_5 - 1+§+_2+3_3+3_4
43. 100(a + 99d) = 50(a + 494)
_ 2 4 4 1 1
2a+198d =a+49d S =4 —|14+—-4+—+...
a+149d=0 303 30 3 03
Tyso=a+ 149d=0 4 4( 1
The correct option is (D) = %S = §+3_2 ! 1
3
n
s, 3n+8 HGatn=Dd) 3,3 4 43 4 2 6
4. L= = p :7 s =—+—2—:—+—:—
s; o Tn+15 2 d +(n-1)d") n+ 3 32 3 3 2
2 2
6
(n—l) = 3573
a+ d
- 21 :73n+185 =Cf+lij/=73(2233)+185 - 5=3
a’+(—n; )d’ nr at 23)+ The correct option is (B)
77 7 48. Here, a:lO,d:—.i
- 7

176 16
Then, t,=10+(n—1) (_%)

The correct option is (B)



49.

50.

51.

t, is positive if 10 + (n — 1)

Sequence and Series  10.41

()

or, 70 =3 (n—1)>0 or 73 > 3n; or 24 1 >n
3

.. First 24 terms are positive.

.. Sum of the positive terms

=8 = %[2x10+23><_—3]
2 7

=12 lrzo_@W: @
7

7

The correct option is (C)
We have,

1-1+2-2+3-3+...+n—-ny
=P+ 12422422+ P+t 425,

where S is the required sum.
= 0=2(1>+2*+...+nH+28

= S=—(1*+22+.. . +nH)=-

The correct option is (D)

n(n+1)(2n+1)
6

%[2a+(kx—1)d]

[2a+(x-1)d]

We have, S—"": .
Y
_ k[(2a—d) + kxd]
(2a-d)+ xd
S
For L2

X

The correct option is (C)

o, B, yand are in H.P.

to be independent of x, 2a —d =0 or 2a =d.

l,l,l,lareinA.P

a By o
Let d be the common difference of the A.P.
Since, ¢, yare roots of Ax* —4x+1=0

o+ 4/4

y_24 =4orl+l=4

oy 1/4 oy

1 1

—+—+2d=4or l+d=2

o o o

Also, B, 6 are roots of BX’ —6x+1=0

. B+s_1 1 _6/B
Y BS B & 1/B

= l+2d:3
o

=6 or l+d+l+3d=6
o o

(M

@

52.

53.

54.

55.

Solving (1) and (2), we get l =] andd=1.
o

" 1 1,122,l:3andl=4.
o B ¥ o

Since, L=A:>A=3. Also,LzB:>B=8.
ay Bé

The correct option is (C)

We have, S\ =n/2)[2-1+(n—-1)-1]
S,=(m/2)[2-2+(m—-1)-2]
S,=m2)[2-m+n-1)-m]

LSS, +S,

n(n-1)
2

=n(1+2+3+ .. +m)+

_ m(m+1) [n+n2—n:|

X(1+2+...+m)

2 2

_ @.n(n2+l) _ % mn (m+ 1) (n+1).

The correct option is (A)

For the positive numbers @, ¢ we have harmonic mean H = b
{"+ a, b, c are in H.P.} and geometric mean G = \/a_c .

But G> H; . \NJac > b. (1)
For the positive numbers a”, ¢, we have

geometric mean= [ n .n

ac
n n
arithmetic mean= ¢ ¢ ;
2
n n
“AM.>GM, - & FC¢ 5 \g"" )
2

From (1) and (2), we get

n n
A TC S WJacy' sB, a2
The correct option is (A)

Let S,=1-1'+2-21+3-3!+4-4l+ ... +n-n!
= §,=2-H1!'+@B-12!+@4-1)3!
+G-D)A+ . [+ 1) 1]l
=211+ (3-21-21)+(4-31-3))
+G- 4 -4+ .+ [(n+ 1) n! —n!]
=2 -1+ 3! =2+ 4! -3+ (5! -4
+.. [+ D =n!]
=+ DI-N=@m+1)-1
The correct option is (A)
Let R=0- cababab...
= 10°R=ca - bababa ...
and, 10°R = caba - baba ...
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56.

57.

58.

59.

= (10*= 10% R = caba — ca

= R=

caba—ca _ 1000c +100a+10b +a—10c —a

9900 9900

_ 99¢+10a+b
990
The correct option is (C)
When 7 is odd, last term will be nz, .. then the sum is
124222 +3% 4242+ 52 +26°+ ... +2(n— 1) +n®

~yn’ . . +1)
= %sz Replacing n by n—1 in n(ntly
n® —n? +2n° n’ +n? _nP(n+1)
2 2 2

The correct option is (A)

LetS=1+2-2+3-22+4-22+ ... +100-2%

2285=12+2x22+3x2°+...+99.2% +100-2'

Subtracting, we get
—S=1+1-2+1-22+ ... +1-2”-100-2'"
=(1+2+2%+...+2%)—100-2'"
_ 12" -1 100 - 2100 — 2100 _ _100.2100
2-1
5 8§=100-2""-2"+1=99.2'"+ 1.

The correct option is (D)

Let the numberbe a —d, a,a+d, a+ 2d
where a,de Zand d >0
Given: (a—d)2+a2+(a+d)2=a+2d
=2d°-2d+3d*—a=0

= i 2a-oa)]

Since d is positive integer, .. 1 +2a — 6a>>0

VT (1
:>6 ¢ 6

Since a is an integer,

soa=0,

thend=% [T£1]=1o0r0.Sinced>0, ..d=1.

Hence, the numbers are — 1, 0, 1, 2.
The correct option is (C)

Let sides of triangle be a, ar, ar’.
Since r> 1, = ar’ is greatest side
atar>artr = -r—1<0
1-5 1+45
<r<
2 2

1+/5

r =l<r<

[r]:l.Also,—ﬂ<—r<—l ==

2
[Fl+[-7r]=1-2=-1
The correct option is (C)

12 3
60. S,= —(9)+=(99)+=(999) + ...
9() 9( ) 9( )

1 n(n+1)

9 2
§=10+2.10>+3.10°+ ... +n 10"

= 10S=10*+2.10°+ ... + (n — 10" + n.10""!

95=(10+10°+ 10’ +... + 10") — n.10""!

1
9
1
9

g 1071

= S=
81
5= My 101 1 (n+D)
81 981 9 2
o os,= On=DIO™ 1 a(ntl)
! 81 81 2
9, -5, ="19" 11009n—1)—(©9n— 10)}—
n n-1) = —— n ) (9]’! 10)} n
81
=n(10"-1)
The correct option is (C)
.atb+c=xb
Divide by b,

L
b b

= l + 1+ r=x, ris the common ratio of the G.P.
r

[10+2.102+3.103+...]7l [1+2+3+..]
9

= +r (1 —x)+1=0. Since r is real, therefore, discrim-

inent > 0
= (1-x-4>0=x"-2x+1-4>0
= ¥-2-3>0=@x+1)(x-3)>0
= x<-lorx>3
The correct option is (A)
3

Zar A, =14t ayay +aa,=3a,a,
1

. . 11 1 .
Since ay, a,, a3, ayarein HP.—, —, —, — are in A.P.
4 ay a3 4
1 1
——— =d=a,-a,=daa, (@)
a4 q
Similarly, a,—a;=d a,a, 2)
ay—ag=dasay 3)

On adding (1), (2) and (3), we get

a,—a,=d[a,a, + a,a; + aza,)
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o gy + ayay + ayay = A ﬁ .
Jb b1
- 1 _ l 130 = U % = 3a,a, The correct option is (D)
a a
= aaytaaytaza,=3a,q, 66. We have, S= — (a+l):> 2, (1)
.. Given expression = 3. It is a root of ¥ +2x—15=0 a+l
The correct option is (B) Also,/=a+(n—-1)d=d= l—a
’ n—1
63. 1+§+19+§+ . to n terms l—a .
37927 8l = 5% [Using (1)]
-1
2 4 8 16 a+!
===+ l-=[+]1-= 1-— 2 2
3 ? 27 81 S el
2S—(l+a)
2 2 (2Y :
=n——|1+—+| - | +...ton terms k=28
3 3 The correct option is (B)
| 2 n 67. Asay, ayay,...a, ,a,arein AP,
B 2 3 2 31 _on d=ay,—a,=ay—a,=...=a,—a,
=3 l_g n—z_nn—( -2) sin d [sec a; sec a, + sec a, sec ay + .. + sec a,, | sec a,]

sin(a, —a sin(a, —a sin(a, —a
(@-a)  sin(@-a) sin(@,~a,)

The correct option is (B)

cOSa; -CoSa, CO0Sa, COSay cosa,_; cosa,
64. Taking A.M. and G.M. of 7 numbers

=(tan a, —tan q,) + (tan a; — tan a,)

ﬁ’ﬁ’é é 5 LSS we get +...+(tana,—tana, ;)
2727373737272 =tan a,—tan q,
| .
a b c 5 3 N The correct option is (A)
2543242~ al (b) (¢
R B N S s (r=D! !
—_— 2)\3)\2 68. We have, ¢, = and ¢, = ———
7 (r+4)! (r+5)!
2,32 - 7 2,3 2 ( ) I"! r!
3 ab’c” |7 3 a’bie Now, rt,.—(r+5)t., =—— — =0
- SeliE) 7S e e
= rt,—(r+ Dt =4t
= AL l< 31004 el
77 :>4Zt,+1 = [t —(r+Dt,,]
10 4 — 1
. greatest value of > b° ¢* = 3 -2
77 = 4(t2+t3 T t)= 1t —nt,
The correct option is (A)
b =4t +1,+ ... +1)=5t—nt, —5(0') n(n—1)
65. Harmonic mean of a, bis H= —— 1) (n+4)
a+b
Geometric mean G = /ab -1 n
4! (n+4)
H 4 4
Given:—zg,so 2@:5 i1 |
atb = t1+l‘2+...+tn=|:— -~ ]
atb 5 4l 41 (n+4)
or, == o
2Jab 4 The correct option is (B)
By componendo and dividendo - P
69. a,= + and b, = -
(\/;+\/;)2_20r\/;+\/5_3 a,= x y = X y
Na—-by? 1 Ja-b 1

Now, a,b, = (x1/2” " y1/2” ) (x1/2” _ y1/2” )

2\a
Again, by componendo and dividendo —= = —— \2 \2
g Yy P 2\/3 3 = ab = (xl/Z ) _(yI/Z )
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-1 -1
= ab,= 12" _yl/2” =b, (1)

Now, a,a,a5 ... a,

_ | a%as-a, |,
b, "

_ (mayay...a, ;) (a,b,)
b

n

_ Uy yibyy {using (1)}
b

n

_ (aaa.a, 5) (a,.1D, 1)
b

n

a1a2(13 ...an_lbn_z
b

n

_ab _by _x-y

B b’l - bn - bn
The correct option is (C)

70. Since » is an odd integer (—1)"’l =landn—1,
n—3,n—>5 etc., are even integers. We have,
e m-1°+ -2 (-3 +.. + 1)y’
= +m-1 +m-2>+...+1
-1+ n-3>+...+2%]
=’ +(m-1 +m-27>+.. +1°

3 (H)3+(n_3)3+ +1°
—-2x2 2 2
[+ n—1, n—3 are even integers]
2 2
_ | n(n+1) 16 1(n-1 n—1_|_1
2 20 2 2

lnz(rH_ 1)2_16(71—1)2(}1+1)2
4 16 x4

= %(w 1Y [ = m—-11== (n+12n-1).

FN—.

The correct option is (D)

71. We have,

I 1 1 1
am)y=1+—+—-+—+...+
2 3 4 2" -1

1 1 1 1 1 1
e e el R I s o B e e
(2 3) (4 7) (8 15)

72.

73.

2n—l
zn—l

< 1+E+ﬂ+§+...+
2 4 8

~ I+..+1

=n.
(n+1) times
Thus, a (100) < 100

Next, a (n) = 1+l+ l+l)+(l+...+l) +...
2 \3 4 5 8

+ ! +... !
2" 1 2" -1
n—1
>1+7+7+i+ 2 1
8 2n 2"
1 1 1 1
—4—t+—+..+= 1
=l+2 2 2 2 - =
> 2
n times
:(I_Lj+ﬁ
2") 2
Thus, @ (200)> {11 |4+ 200 5 100,
2100 2
The correct option is (D)
Let o= B= 1 and y= !
a-d’ a “a+d
Then, N :—l
a-d a a+d 3
and, - l+ ! 14- ! ! —1

a—-d a a+d . a a—-d - a+d -

= (a-dya(a+d)=-3
(a+d)+(a—d)+a:

an _
4 (a—d)a(a+d)
= 3a=3ora=land(1-d)(1+d)=-3
or, l-d=-3ord*=4=>d==%2.
When d=2,a=—1,ﬂ=1,y=%,
When d=*2,0!=é,ﬂ=1,7=71.
4

Therefore, | ox—y|= 3
The correct option is (C)
We have, x—a+x—b: b +_°

b a x—a x-b

xX—a b a x—b
= - = —_

b x—a x-b a
= MZM

b(x—a) (x—b)a
(x—a-b)(x —a+b) _ (x—=b—-a)(x—-b+a)
b(x —a) B (x —=b)a




74.

75.

Sequence and Series

10.45

= (x—a-b)lax-b)(x—at+tb)y+tb(x—b+a)

x—a)]=0
= x(x—a-b)[(a+b)x—(@+b)]=0
2, 52
= x=0,x=a+borx=ﬂ.
a+b
2,42
. b
Since “F0T _pip 2% 4y (= a,b>0)
a+b a+b
2,42
we take x, =a + b, x, = a+b” and x; = 0.
a+b
2,42
Since x; —x, —x; =c, we geta + b — a+b” .
a+b
2ab =c=a,b,carein H.P.
a+b

The correct option is (C)

The given product
=CD)'a-D@x-D@2x-1D2x=1)...Q2"x-1)

_(_ 1\t ol 2+ _ _l
=-=1)"-2 (x 1)(x 2)

t) L

n(n+l)
n 1 1 1
=-D"2 2 (x-1 (X_E) (x—z—z) (x—z—n

.. coefficient of x"

n(n+l) 1 | 1
=-1"2 2 -(—1—7——...—)

n(n+l)

:(_1)2n+1.2 2

n(n—1)
.:(1_2n+1).2 2

(1_;)

The correct option is (A)

Let R=0.272727...
= 10°R =27.2727...
and, 10°R =2727.2727...
= (10"~ 10*) R=2727-27
2700 3
79900 11

Similarly, 0.727272... = % .

Since 0.272727..., x and 0.727272... are in H.P.

i,x, 3 are in H.P.

11 11
2%% 48
= xX= —= 11 = __-
3 8 121

11 11

.. x is rational.
The correct option is (A)

76. We have, | a;|=|a; ;+1]|
2
= =ai2_1+2al»_1+1

Puttingi=1,2,3, ...,n+ 1, we get
alz =0
2 _ 2
a = af +2a;+1

P = t2ayt

INY
™)
I

a; = arzl_l +2a, +1

a2

- 2
n+l — 4y +2an+1

n+l

n n
On adding, we get Zal.z = 2“;‘2 + 22(1,— +n
i=1 i=1 i=1

n
_ 2
= 2 Zal- =—n+a,, 2-n
i=1
atat.ta, 1
n 2
The correct option is (B)

=>x=- l
2

77. Given: ay, a,, as, ..

I 1 1 1 .
= —, —,—,..., — areinAP
a a4 a3 a,

., a, are in H.P.

aqtatay+..+a, gtat+..ta,
= R Y e
q )

a+a, +..+a

a,

ataytaz+..+a at+a,+..+a,

. are in A.P.

= n_1, -1,...,
q a,
a +ay+..+a .
——=——"" _],areinA.P.
a}'l
ay+ay+..+a, a+ay+..+a,
= ., =
a a,
ay+a, +...+a,_ i
A2 7 Tl are in AP
an
a a
1 y)
=> 9 b 9
@ tayt.o.ta, @ t+az+..+a,
a, .
are in H.P.

a+ay +..+a,
The correct option is (C)

78. Let the three digits be a, ar, ar’.
Then, according to the hypothesis,
100a + 10ar + ar* + 792 = 100ar” + 10ar + a
= a@(®-1)=8

(M
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79.

80.

2 .
and, a, ar + 2, ar” are in A.P.

then, 2(ar+2)=a +ar
= a(r2—2r+1)=4 ()
Dividing (1) by (2),
then, ﬂ = §
a(r*=2r+1) 4
+1)(r—1
- D)
(r=1
- r+1 -2
r—1

sor=3 0 from (1), a=1.

Thus, digits are 1, 3, 9 and so the required number is 931.
The correct option is (C)

The general term of the given sequence is

T = L
" 500436

3
then, dT, _ n(1000 - 3n2)
dn (500+3n°)
For maximum or minimum of 7,
dT,

dn

1
(1000)5
n=|—-
3

1
6< (@)3 <7

=0

Now,
3

Hence, T, is largest term. So largest term in the given

sequence is 49 .
15

The correct option is (C)

Consider the equation
x-DEx-2)(x-3)...(x—100)=0 @)
Its root are 1, 2, 3, ..., 100.

(1) is a polynomial equation in x of degree 100. Coefficient
ofx'=1.

Now, sum of the roots of equation (1); taken one at a time

99
fe, 1+2+3+...+100=(- 1)1 coeff. ofx100

coeff. of x
=— coeff. of x*°

coeff. of == (1+2+3 + .. +100) =— 100x101

=-5050

Sum of the product of the roots 1, 2, 3, ..., 100 taken two at
a time

98
= (1) coeff. of x™  _ off of %

coeff. of x'%

81.

82.

. coeff. of x*® = sum of the product of 1, 2, 3, ..., 100 taken
two at a time

= % [(1+2+3+ ...+ 100)" - (1*+ 2%+ ... + 100%)]
_ 1 (5050)2_w
2 6

= % [(5050)% — 338350)] = 12582075.

The correct option is (C)

Let the sides of the triangle be a, ar, ar’.

If » = 1, then the three terms of G.P. will be a, a, a and hence
an equilateral triangle will be formed.

Thus when r = 1, triangle will be formed (1)

If > 1, then greatest side will be a7 and in this case triangle
will be formed if

atar>ar =r-r-1<0
1—
7\/5 <r< 1445

2 2
N

2

If » < 1, then greatest side will be ¢ and triangle will be
formed if

= [wr>1] ()

ar+art>a=r+r-1>0

-1-+5 —1+4/5
2

r< ——orr>
2

= <r<l.

3 [ 0<r<1] (3)

From (1), (2) and (3), possible values of r are given by

7\/5_1 <r< \/_57*'1 .
2 2
The correct option is (B)

Let the sides of the right angled triangle be a, ar, ar® out of
which ar” is the hypotenuse, then » > 1.

A

ar ar

B a C

2 4_ 2, 22
Now,a"r'=a" +ar

or, AP 120 A= 1EYS
2




83.

84.

r>1 2> 0= 1+\/§.
2
Angle C is the greater acute angle
a 1 1
Now, cos C= — = — = .
ar? 2 145

The correct option is (A)
Here, the series is
2+Q2+3)+Q2+3+9D+Q2+3+9+27)+...

the difference of the consecutive terms being 3, 9, 27, ...

t,=2+3+9+27 .. tonterms
=2+[3+9+27+...to(n—1) terms]

n—1
—p4 303" 5 3 (1-3"1

1-3 2
:l + l .3”;
2 2
s=xi=Lyi+Llyy
2 2

S | (3+32+3+ ... +3"
2 2

n 130-3) 3
2 2 1-3 2 4

The correct option is (B)

(3"-1).

Letthe AP bex,x+y,x+2y...

Sequence and Series

Then,a=x-(p-1)y, (1)
b=x+(-1y (2)
c=x+(r-1y 3)

sb—c=(@-1r)y 4)

c—a=(r-p)y ®)
a-b=(p-qy (6)

Let the G.P. be u, uv, uvz,

Then,a = w/” " (7
b=wi"", 8)
c=w/", 9)

Now, log (@® € b - ¢ Y)

=(b-c)loga+(c—a)logb+(a—>b)logc

Then, log [® - b - ¢*?]=0
ab—c e ca—b: 1:
a" b =at b .

The correct option is (C)

85. Let the 3n terms of G.P. are a, ar, arz, e
aart,a a R a® T a
2n+1 2n+2 2n—1
ar”” L ar”TC, L ar
n
Then, S,=a+ar+ar+.. +a’ '= ad=r’)
1-r
Sy=ar +a v a T+ L ar!
_a(1-r")
1-r
S3:ar2n+ar2n+l+ar2n+2+”.+ar3n71
_a’(1-r")
I-r
1-")?
Now, (8,)*=a* " ( )2
(1=r)
a(l-r" _
— ( )_ar2n(1 r)=S1S3
I-r 1—r
Hence, S, S,, S; are in G.P.
The correct option is (B)
n
86. Letr>1.Then, S, = 40" =1

r—1
u,=8;+8,+S;+...+85,

—ar-D, a(r® =1 . a(r® -1 +m+a(r" -

10.47

r—1 r—1 r—1 r—1

a

[(F+P+r+ .+ —n]
e

a |:r(r"—l) :|
—|—=-n
r—1 r—1

srS,+(l-r)u,

i a(r"=1)

r—1

ar(r"=1) an(1-r)

+(-r) (l—r)z

r—1

:(qfr)ylog(uvp’l)+(r—p)y10g(uvq’l)

+(p—q)ylog ' "), using (4), (5), (6),
(7). (8), (9).

=y[(g—7r) {logu+(p—1)log v} +(r—p) {logu
+(qg-1Dlogv}+(p—q) {logu+(r—1)logv}
=yllogu(qg—r+r-p+p—q)+logvi(g-r)(p-1)
Tr-p@-D+@-q -1}l
=y [logux0+logvx0]=0.

n _ n _
_a" ) @t =),
1-r 1-r
The correct option is (A)

2 2
87. We have, cos 4 = w
2bc

and, sin 4 = ka (k is a content)
b? +c? —d?
2abck

cotAd = and similarly, we have
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88.

89.

2 2 2 2 2_ 2
cot B= u,cotC= arb-c
2abck 2abck
2 2 2 2 2 2
Given: b +c"—a” a"+c"=b" L2 yp?_? are
AD 2abck " 2abck T 2ubek

= b+ faz, P+ bz, &+ b~ are in AP,
(Multiplying each term by 2abck)

= -2da°,-2b°, -2 are in AP,

(Subtracting @+ b + ¢ from each term)

= b Farein AP. (dividing each term by 2]
The correct option is (A)

LetS:1—4+3—4+—4+ up to oo
Given ﬁ— ! ! 1 ! + !
1 1 1
1)1 1 1
=S+27|:17+?+37+....:|
1 7
=5+ —XxX—
24 90

4 4
90 16 96

The correct option is (B)

Let a and d respectively be the first term and common differ-
ence of the A.P.

. 2mr
Given: n =

(M

m+r

and, (a + nd)* = (a + md) (a + rd)

FRIE R PR
= |S*tn| =s(—-+tm|—+r
d d d
= (x+n)2=(x+m)(x+r)

a
Putting— =x
[ ¥ ]

= x2+2nx+n2:x2+(m+r)x+mr

= (m+r-2nx=n"—mr= p> _@
n [Using (1)]
= 5(211 —-m-r)
SoX= —g , which is the required ratio.

The correct option is (D)

90. Let the » numbers in G.P. be

91.

2 -1
a,ar, ar,..., ar"

Thus, we have,

S =la+ar+a’*+..+a'T

n
= & (II—VJ =+ (@) + (@ ... a2+ 28
—-r

where S denotes the sum of the product of the terms of the
G.P. taken two at a time.

a. A=A+ —-1+7")A-r)

=5, X

2 (I+rd-r)

n

_sx Gy 2r=r)

2 (1+r)1-7r)
=85 x " x“(l_”H)z(L)s S, |

" l+r 1-r L+r) 0"

_ r
o+l

The correct option is (C)

Let the common difference of the given A.P. be 7. Then,
d=d*+bP*+P=a+3t=d*+(a+ 1+ (a+20°

= 5+3Qa-1)t+3d*—a=0 1)
s tisreal=> D=0

= 9Qa-1~4(5)Bd*~a)=20

= 24a°+16a-9<0

1 J70 ~1 70

= Ty —<a<—+-—
3 12 30012
= a=-1,0 [ - ais integer]
When a =0, from (1), =0, 3 . Rejecting both these values
since ¢ must be non zero

4

When, a=-1,from(1),t=1, — =¢=1
5

catbtetd=-1+0+1+2=2
The correct option is (A)



92.

93.

94.

95.
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35 2n—1
1+—+—+...+( ) =log | —.— [=log (S—C) =-1 b
2 3 n 3b 3b ¢
=2-1)+ z—l + 2—l rotf2-t 3b 5
> 3 " ie., 3 10g (_) =0orb= ~c (2)
Sc¢ 3
1 1
=2n—|[14+=—4+=-+... +; =2n-H, From (1) and (2), we have,
2
The correct option is (B) a= b_ = 22
c 9
We have, azl - a22 + a23 - (124 +.o. + (122,,71 - 022,, Now, we have,
=@-a)latatat..ta) 5¢ 8 25¢
[vay—ay=ay—as=........ Ay, — Ay b+c=—+c=?<7=a
——dx %[201 +(2n— l)d] 1) and hence, a, b, ¢ cannot form the sides of a triangle.

where d is the common difference of the A.P.

Since,  a,,=a, +(2n-1)d
= d= M
2n—1

Thus, we have from (1), required expression

- U "Dy
= ——==XxXn|2a,+a,,—a
_n (a;—ay,)a; +ay,) _ n(a12 —a%n)
2n—1 2n—-1
The correct option is (C)
1
We have, a,,,= ——
I-a,
I 1
a,= anday,= 1—q, 1
: l1-q 3 @ -
I-q
l—a 1_611
I—aq -1 —q
. 1—611
Since a;=ay, .. =a,
-
2 _ _ 2
= a,-at+t1=0=a =-wor—w
1 1 _ l—ay
Now, as= = 1 —a
- 1- 3
1 ay ]_a3
I-q
= =a, = ayand so on
-
ay=ay=ds......... 01
Thus, (a 290) 2001 _ (2000 (292001
=-1
The correct option is (B)
Given: b* = ac (1)

and, 2 log (%) =log (5_0) + log(%)
a

96.

97.

The correct option is (D)

Given: b” = ac (" a, b, carein G.P)
and, 2(log 2b — log 3¢) =log a — log 2b + log 3¢ — log a

(- given terms are in A.P)
2
2b 3
= log | — :log—c :>b:37C
3¢ 2b 2

Now, a=_~__ -7 _ 7=

c 2 4

. a is the largest side

92 5, 81,
pract_gt 4 te ¢
Now, cos 4 = __4 16 = negative
2be 2X=cXc

s A>90° .. triangle is obtuse.
The correct option is (C)

The middle term of the 4n + 1 terms is the (2n + 1)

th term. Let it be m.

The middle term of (2n + 1) terms is the (n + 1) th term.

Thus, the middle term of the A.P. is
=m—-(n+1-1)2=m-2n

and the middle term of the G.P is

. l n+1-1 _ﬂ
2 "

According to the given condition, we have

m—2n= m

2n
n2n+1

= m= —
2" —1

The correct option is (B)
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98. Let the common difference of the three A.P.s be d|, d, and d;

Then, we have

S, = g[z.l+(n—l)dl]
- dy= 28 —n) 1
n(n—1)
Similarly, ~d,= 25221 @)
n(n-1)
and, 4= 28— 3)
n(n-1)
Since d, d, and d; are given to be in H.P, therefore,
1 1_1 1
d2 dl d3 d2
1 1 1 1
= - = _
S,-n S-n S-n §,-

[Using results (1), (2), (3)]
N $,-8;

(S, =n)(S;—n) - (S, =n)(S;—n)
o Si=8_ 8-S 2555, -55, 5,8
S]—n S’;—n S1—2S2+S3
The correct option is (C)
99. We have,
S,=13+323+3°+34°+5 +
Let n=2m. Then,
Sy = (17 +3>+5% ... to m terms)
+3 2+ 4+ 6’ + ....to m terms)

={(P+22+3+43+ . +(2m-1)’ + 2m)*}
{2+ B Qm)} B2+ 4 46t (2m))

2
= [M] +8x 2P+ 22 433+ L+ m’)

2
—mr@m+ 1P +16 M (Mt
4

_ 2 +3n+]) Putm="1
2 2

The correct option is (B)
100. Since p, g, r are in A.P. we have
P—q=q—r=k(say) 1)
a—Xx a—y

o) [i-lJ (e

(by componendo—dividendo)

a—z

Given:

SIS

[Using equation (1)]

1 1 1 1 2 1 1
= = = — 4
Xy y z y X z
s X, y,zare in H.P.
The correct option is (C)
101. We have,

S=1+(1+ap+(1+a+d)b*+(1+a+d*+a’) b +...

=(1+b+b*+...0)ta(b+b*+b+...)
+a® (PP + B+ ... 00) .. 00

1 ab+a2b2+ - 1

=6 " 1=b " 1-b (1-b)(1—ab)

The correct option is (A)

102. We have,
b,= (xzf"" )2—()/2 ')2
:(XZ g ‘)(xz '+ )
=D, Gy
ie., a,= bl;l—l (Putting » in place of n — 1)
LA ay...a,= bfo.ﬂ.b—z....b"" ==

b b, by b b,
The correct option is (B)

103. Given:a, +5d=2
Let y=a,a,a5=a,(a,+3d)(a, +4d)
=(2-3d)(2-2d)(2-4d)
(Putting a; =2 - 5d)
=2(4-16d+17d> - 5d4°)
The value of d at which y attains maxima is given by

dl =0 (by calculus)
dx
= -16+34d-15d=0
34+14 2 8
. = ==2°
30 3’5
2
Now, d’y —34 30d>0f0ra’—E
de 3
0 ford=

Hence, y is maximum for d =

W | o

The correct option is (A)
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104. Let ¢, denotes the nth term of the sequence Hence, we have,
1,2,4,7 n
Let  S=1+2+4+7+..+1, §= 5[2%“"—1)1]
Again, S=1+2+4+ ...+t ,+1,
2
On subtracting, we get =ﬁ[n2 Cn+24n _1] _n@ +1)
O=1+[1+2+3+.....(n—1)terms] -, 2 2
n(n—1) W2 —n+?2 The correct option is (C)
= t,=1+ =
2 2
which denotes the first term of the nth row which contains
n terms in A.P,, having common difference 1.
More than One Option Correct Type
105. Let the numbers be a and b. If H is the harmonic mean then 38 -d*= yij
H=4,24+G*=27 1) (Given 1) 1
2 W« ) = p=3|- =Ll
But we know, AH = G~. 3 3 3
4 4=G% - from (1), 24 + 44 =27, 1
Thus, Pe (—oo, 7].
4=21_2 3
6 From (3), we get
atb _9 {_A_a+b} ad-d)=—y
2 2’ ) 2 (1,
atb=9 ) = g(g—d)=—y
Again, H=4= 2ab ;oo 4= @ . 1
a+b 9 = yz,dz_iz_i
-~ ab = 18. A3) 3 2727
From (2) and (3), we get |
a—b=(a+b’—4ab = J@2 —ax1g =3 4 Thus, — ye [‘77’“)
». From (2) and (4),2a=9+3 and 2b=9 F 3;
a=6,3and b=3,6. Hence, Pe (_oo’ l:| and ye l:_i’ oo)
. The numbers are 3 and 6. 3 27
The correct option is (C, D) The correct option is (A, D)
106. Since nth term of the first (27 — 1) terms is the middle term, . _a+c
- ais the AM. (); b is the G.M. (G); ¢ is the HM. (H) of 108+ Asa b, careinAP, b= M
the series, whose first and last terms are equal. 222
We know that 4 > G > H and AH = G Asd’, b’ arein HP, b'= S0
a +c

“a2b>candac=b
The correct option is (B, D)
107. Since x,, x,, x5 are in A.P. we may take x; = ot—d, x, = azand
x;=o+d.
Since x|, x,, x5 are roots of

XX+ bx+ y=0

we have, (a-d)y+a+(a+d)=1 (1)
(a-d)yat+a(a+td)+(a-d)(a+td)=p (2
(a—d)y(a)(atd)=-y : 3)

From (1), we get 3a=1or o= 3
From (2), we get

» (a2 + cz) =247 = b {(a + c)2 —2ac} =2 PP
b {4b* —2ac} =2 &*, using (1)
b* 2b* — ac) = a*c*; = 2b* — b* ac — (ac)* = 0
b + ac) (B* - ac) = 0.
Either 2b° + ac = 0 or b = ac;

L R

2
. ac
ie., = [t C) —ge
2 2
. a . . 2 .
ie., —, 3 b,careinG.Pie.,(a—c)"=0ie.,a=c;
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¢ . a+c
o, ——,b,a,areinG.P. .. b= =
2

ie, a=b=c.
The correct option is (A, B, C)

109. We have,

G=ab ,H=

a+
dab 0ra+b=4\/E or \/E_,_\/E =4,
a+b b a

it & =x%, then x + 1 =4 orx*+1=4x
b X

2abb and G =2H.

Jab -

or, x274x+1:0;

+

L_4xle—4 _4x23 N
2 2

Taking the positive sign,

x2=(2+\/§)2=M
4-3

Q+V3)° _ @2+3)

2B 2+B3)2-B)

2+3
b 2-3

Similarly, taking the negative sign, we get % =

=

&

2—

243

The correct option is (A, B)

110. - a,b,carein G.P. . b’ =ac

(1
Again, as x is A.M. between a and b,
_a+ b
2
and, y is the A.M. between b and c.

@

_ b+c
2

Consider ﬂ+£= 2a + 2
a+b b+c

Xy

3)

=2

4 < [Using (2) and (3)]
la+b b+c

N rab+ac+ac+bc:|

_ab+ac+b2+bc

=2 2 [Using (1)]

Vab+ac+ac+bc:|
| ab+ac+ac+ bc
2 2
+
a+b b+c

> [ b+c+a+b ]
ab+ac+b*+ac

1 1
— 4 —=
Xy

Again,

111.

112.

113.

_ 2| b +bct+ab+b’
b | ab+ac+b* +bc

ac+bc+ab+ac
ab+ac+ac+bc

1 1

4+ =

X y
The correct option is (B, C)
We have,

log x +log x'

SN SN

2 1/4

+logx™ +...=y

= 1+l+l+ log x =y
Syt flog X

! log x =
1-1/2 gr=y

= 2logx=y
1+3+5+...+2y-1) 20

(M

and, =

44+7+10+...... +@By+1) Tlogx

1+2y-1

y(izy ) 20

—~ = /- Using (1
- (4+3y+1) 7(1) [Using (1]

y—= 2

2

o 280 a2 6oy 100=0

3y+5 Ty

10 . _
= y=10, - and corresponding x = 10°, 107"
The correct option is (A, B)

Let the G.P. be a, ar, arz, ......
and letthe A.P. bea, r+a,r+2a,.
Given: atar=9

(M

and, %[m +(10-1)a] =155

= 2r+9a =31 )
Putting a = 2 from equation (1) in equation (2), we
have, tr
2r + =31= 2297 +50=0
+r
= r= 29+21 = %,2 and corresponding a = %, 3
We have,

(1+2x%+x%) [1 +nx+ n(nz_ D mn=n=2) 5, ]

6

=ayta x+ta,x’+a,x+

=aqytaxta,x ta;x + ..

Comparing the coefficients, we have
a,=n

ay=2+ n(n—1)
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and’ a3:2n+ M

According to the given condition, we have a; + a; = 2a,

= 3n+w =4+n(n-1)
= n (n-1) (n-2) = 6 (1>~ 4n + 4)

= 3n*+2n=6n* - 24n + 24
= -9 +26m-24=0
s n=2,3,4
The correct option is (A, C, D)
114. Since3 (@ + b2+ +1)=2(a+b+c+ab+bc+ca)=0
[(a—b)*+(b—¢) +Hc—a)’ ]+ [(@— 1)+ (b- 1)
+(c-1)’1=0

U

= a-b=b-c=c-a=0
and,a—1=b-1=c-1=0=a=b=c=1

= a,b,carein A. P and G. P. both. Also, they are in H.P.
The correct option is (A, B, C, D)

Passage Based Questions

115. Since #yy,, tys; and t,g, are divisible by 3
.. none of them is prime.

1
For f,, we have 15, = —9.9..9
91times

_ %(1091 _1) _ é[(107)13 _1]

_ o) -1{10"-1
107-1 || 10-1
=[(107)12 +(107)! +....+107+1] :

= (An integer) (An integer)
.. 19y is not prime.
The correct option is (A, B, C, D)

116. Here, ¢ = ! = !
I’l(n+1)/2

Y1424 3+..4n
2 _, +1)-1
n(n+1)

. 1
Adding, we get S, =2 [ 1— —
n+1 n+1

The correct option is (B)

17. S.= lim S, = lim
n—eo noe 1 +1/n

The correct option is (B)

118. nth term of the given series

1
~ (nthtermof1,3,5,......in A.P)(nthtermof 3,5,7......in A.P.)
1
T,=
(1+(n-12)3+(n-1)2)

1
C@2n-1)(2n+1)

1
Tn=—( 1 )
2\2n-1 2n+1

Puttingn=1,2,3, ...

ne () L
2\1 3 2n—1 2n+1
Tz:l(l_l) _ 2n+1-2n+1
2\3 5 2n-1)(2n+1)
T3:l(l_1) .z
2\5 7 2n-1)(2n+1

1
Tn=—( 1 )
2\2n-1 2n+1
Adding vertically, we get
3—1(1 1 )_1 2n+1-1_ n
"2 2n+1 2 2n+l1 2n+1
n

" 2n+1
The correct option is (A)
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119.

120.

121.

n
2n+1

We have, S, =

Dividing numerator and denominator by n, we obtain

1
= .Now whenn — o, — -0
2+1/n n

n

1
" 240 2

The correct option is (C)

The series is an arithmetico-geometric series, since each
term is formed by multiplying corresponding terms of the
series

1,3,5,7,... which is an A.P.

I 1

and, 1, l,— ,— , ... whichisa G.P.
2722 P}

Let S denote the sum to infinity of the given series, then

3.5 7
S=1l+=+=S+—+.. 1
Sttty (M

Multiplying both sides by l , the common ratio of G.P,
2

1 1
Lo 1,3, 3,7, )
2 2 22 23 24

Subtracting (2) from (1), we get

(1_1)S:1+(§_l + i_i + l_i +

we get

§=3x2=6.
The correct option is (B)
LetS=3+5r+7r+ ... 0 1)
Multiplying both sides of (1) by r, we get
rS=3r+57+ 77 + ... oo 2)

Subtracting (2) from (1), we get

(1-r)S=3+2r+2”+2r+ ... toeo

=34+2r(L+r+r7+... )

S342rx =34 2
I=r 1-r
3 2r
S=—+ 5
l-r (1-r)

2r
(1-r)?"

44 . 44 3
But §=— (Given), .. — = —+
9 9 I-r

122.

Multiplying both sides by 9 (1 — >, we get
= 44 (1 -1 =270 -r)+18r
=  44(1-2r+/)=27-27r+18r

= 44/”-79-+17=0

N o T9E(=79)2 —4x 44 %17
2% 44

793249 79457
88 88
79+57 79-57
88 88
136 22 17 1
88788 114

Now,%>li.e.,|r\>1.

But\r|<1,.'.r=z.

The correct option is (A)

The given series is

3+(3+d)l +(3+2d) R
4 42

1 1
S= 3+(3+d).4—2+(3+2d).?+....oo 1)
Multiplying both sides by 1/4, we get
1 1 1 1
=8 =3—+3+d)—+3+2d) —+...
7S =3yt 0rd) (e 2d) s

Subtracting (2) from (1), we get

1—l S=3+d l+L+i+...<><>
4 4 42 43

3s3ra A 304 g4ty
4 1-1/4 3 9
But S=— (Given)
ﬁ:4--‘rid
9
. 44, 436 8
9 9 9 9
d:§x2:2
9 4
Hence, d = 2.
. a dr
Aliter. S, =— + 5
1-r (-7
Here, a=3.5.= 2 Given),r= 1
9 4
4 3 +aIY(M)_ 3 d/4
9 1-14 (1-r? 3/4 (34
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ﬁ—4 = ia’ sod=2.
9 9

The correct option is (B)

We have, 33 - 97 27%27 . 81%8! {0 oo

(1 2 3 4 )
= |[s+5+ S+ toe
3 3.9 27 81

Let S=l+g+i+i+...tooo
39 27 381
1
T 1,2.,8
3 9 27 81
On subtraction,
3 39 27 8l -3 2
ns=2
4
Hence the given product = 3= 47
The correct option is (C)

124. and 125. Since S, = L7525, <5, < S,
Again,  S,= 2% 55 <5,<8<S,
2
S, +8;

Match the Column Type

128.

Further S5 = =8,<8<8;<S,

Continuing in this manner, we will get

S, <8, <8< Sg <. <8 <85<8;< 8,

= Sequence {S,,} is increasing and {S,, | |, ;; decreasing
Thus, correct choices of are

(a) and (b) respectively. These sequences cannot be
unbounded since all terms of the sequence lie between S,
and S,

The correct option is (A)

The correct option is (B)

126.

127.

1
Sont1 =S = E(Szn + SZn—l) =S85,

1
= _E(SZn ~S3,1)

2
(_%) (S2n71 - S2n72) and so on.

Continuing in this manner, we get

1 2n-1
Son1752, = (5) (S,-5,)

(A) This recursion relation shows that this choice is not
true.

(C) is ruled out because S,, , | —S,, is alway positive
(D) is ruled out since S,, ., is strictly greater than S,,.
The correct option is (B)

From above,

1 2n-1
Soni1— 5, = (E) (Sl —Sz)

which approaches zero as n — oo
= lim§S,, ,=1limS,, =1 (say)
n—so0 n—soo

2Sn+1 +Sn:Sn+Sn—1 +Sn:2$n+Sn—l
=28, ,+8, ,=25,+8,

On taking limits, we get
2[+1=28,+S,

= I= %(2S2+Sl)

The correct option is (C)

I. We have, a,=S,-S, , (1)
and, a, 1=8, 1-5, (2)
d=a,—a,_,
=085, - S, )-8, 1-5,-2)
[From (1) and (2)]

:Snizsn—l +Sn—2'
The correct option is (C)

II. Itisin A.P. for which a =20, d =2

W | N
Il
W | o0

Now, S, > 1568 = g [4o+(n_1)§] > 1568

112+8n - 1568

n
>
2 6

= n+14n>§><1568=1176

=n’+ 14n - 1176 > 0,

or,(n+42) (n—28)>0

As n is positive, n — 28 > 0 i.e., n > 28

. Minimum value of n = 29.
The correct option is (A)
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L. Since 5'T*+5'"% a , 25"+ 25" are in A.P, we have

2

2 % =545 05 05

Now, put 5" = so that ¢ > 0, we then have

a=5t+§+t2+i2 S PEINR I Y .
t t t2 t

1\ 1Y
or, a=(t—;) +2+5 (\/t_——J +2

Thus, values of a are given by the inequality a > 12.
The correct option is (D)

IV. log,: a+log,u a+log,.a+log,sa + ...

=2log,a+4log,a+6log,a+ ... +40log, a
=log,a[2+4+6+...+40]

20
= 7 (2 +40) log, a
=420 log, a = 840
=log,a=2=a=4
The correct option is (B)

129. L Letthe G.P.be 1,7 /2,7, ...
Given: t,=2(t,, t1t,,, 1, 3+ ... t00c0)

t
or, t,=2- 1"—” R (. common ratio =r)
-r
1-r ¢ 1-r
— =l —— =
2 t, 2
or, l—r=2r;. .r=—.
The correct option is (D)
II. LetS= E—§+E—£+... to oo @)
3 6 3 24
1
Multiplying both sides by — —, the common ratio of
2
G.P.
1
Ll 2,3 8 e @
2 6 12 24

Subtracting (2) from (1), we have

1

) 211

3 1_(_1)_3_5_3
2
S=l><%=g
33 9

The correct option is (A)
OL Let S=(1+3H) 1 +3%@1+3%@1+3%..
(1+37)
=0-3NHs
=(1-3Ha+3Ha+3Ha+3%
1+3%...(1+37%)
= %S=(1—3*2)(1+3*2)(1+3*‘)(1+3*8)...
(1+372")
=(1-3%H1+3% (1+3*8)...n(1+3*2")
=(1-3%1+3%...(1+372)

=(1-32) (1437 ) =1- (52" )

n+l
=1-372 |

3 _2n+1
= S==(1-3
5 ( )

lim S= lim > @1-32"

n—eo n—>oco

)

3 3
=2 (1-0)=2.
; 170=3

The correct option is (B)

IV. i(isz: i(lz +22 4+ k)

r=I\\m= k=1

1 n(n+1)> +l{n(n+l)(2n+l)}
3 2 2 6

+l(n(n+l))
6 2

= %{n4 +4n + 50 + Zn}

1, 1
12 3 12 6
So,at+b+tc+td+e=1
The correct option is (C)
130. I. Sincea, b, c are in A.P.
a+c

2
b, c,dare in G.P.

sb=

(M



Assertion-Reason Type

131.
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. *=bd ")
Also, . ¢, d, e, are in H.P.
d= 2ce 3)
c+e

Substituting the values of b and d from (1) and (3)
respectively in (2), we get

c2=a+c ) _ela+o)
c+e
= F+ce=ae+tce
= 3= ae, which shows that a, ¢, e are in G.P.

The correct option is (B)
IL. -+ 2 (y—a)is HM. between y—x and y — z
2 1 1
= +
2(y—a) y-x y-z
1 1

G -a-G-a) v -a-G-a)
Letx—a=X;y—a=Y;z—a=27

(M

then (1) reduces to
1 1 1
Y Y-X " Y-Z
s X, Y,ZareinG.Porx—a,y—a,z—aarein G.P.
The correct option is (B)

III. Let the numbers in H.P. be
1 1 1
a’ a+d a+2d

Then, the numbers obtained by subtracting
are

_
2(a+b)

11 [ 11
a 2(a+d) a+d 2(a+d) a+2d 2(a+d)

o 2a+2d—a 1 2a+2d—(a+2d)
"7 2a(a+d) "2(a+d)  2(a+2d)(a+d)

P a+2d 1 a
T 2a(a+d) 2(a+d)’ 2(a+2d)(a+d)’

Product of first and third

_a+t2d ) a
" 2a(a+d) 2(a+2d)(a+d)

1 a 1 2
4(a+d)*  |2(a+d)
.. New numbers are in G.P.

The correct option is (B)

IV. Solving the equation ax® +2bx+c=0, we get

2b++4b* —dac  —b+Nb* —ac b
a

2a a
[ a,b,carein G.P, .. b = ac)
This is also root of
dx® + 2ex + f=0

2
d(_—bj +2e(_—b)+f =0
a a

= db* —2eba+d* f=0

= dacfZeba+a2f=O [ b’ =ac]
Dividing throughout by a
dc—2eb+af=0=2eb=dc+af
Dividing both sides by b
2 2
2e _ dc+2af :>_€ _de+d [ 5= ac]
b b b ac
2 d
L, e _d f_ e d_[ e
b a c b a ¢ p
d
= —,E ,i are in A.P.
a b ¢

The correct option is (A)

Let 2n arithmetic means be 4, 4,, 45, ..., 4,, between a
and b.
a+b
Then, 4, + A, + A3+ ...+ 4,,= X 2n
13
=6 o= 13n
2

Given, 4, + A, + A+ ...+ 4,,=2n+1;
s 2ntl= 13?n;or12n+6=13n; s.n=0.

. The number of means =2n=2 x 6 =12.
The correct option is (A)

132.

Since a and b are unequal,
a® +b?
>
2

2> [AM.>G.M. for unequal numbers]
= a*+b*>2ab

Similarly, b+ c*>2bcand &+ a > 2ca

Hence, 2 (a2 +h+ cz) >2 (ab + bc + ca)
=ab+bct+ca<l

The correct option is (A)



10.58 Chapter 10

135.

a+c
133. hb=HM.ofaandc>AM.ofaandc=

b+d

+ .. .
= b> % . Similarly, ¢ > . Adding we get

b+c>a+d.
The correct option is (A)
134. Let T, be the nth term of the series
1 N 2 N 3
1+12+1% 1422 +2% 1432437

n

Then, T,=

1+n?+n* (1+112)2—}12

n
- (n2+n+l)(n2—n+l)

ol )
20’ =n+1 n’+n+1

1 | |
_5|:1+(n—1)n_1+n(n+1):| 136.

< 1mr 1 I 1 1
ZT” = |- 4o _
211 1+12] 2[1+12 1+23

1 1 1
+ = - +
211+23 1+34

+l 1 B 1
2{1+(n—-Dn 1+n(n+1)

_1[1_ 1 :|_ n(n+1)
S22 1+nnt)] 22 +n+l)

The correct option is (A)

Previous Year’s Questions

We know that sum of n A.M.’s between two quantities is
equal to n times their single mean.

Now, x, y, z are three A.M.’s between a and b

x+ty+z=3 (a+b) =15

2

or, atb=10 (1)
a, x,y,z, barein H.P.

11 1 11 .

,—,— ,— ,— — arein A.P.

ax y z b

,.t,.l.»,_l E(l l):3ﬂ

x vy z 2\a b 2ab

5 3
or, —=—-10,by (1) .. ab=9 2

37 2 y (1) 2
Hence, a and b are the roots of
£-10t+9=0 [Using (1) and (2)]
= t=9,1

9, 1 are the required values of ¢ and b.
The correct option is (A)

Since A. M. > G.M. for n distinct positive quantities, we
have,

The correct option is (A)

137. o 1,logy V3™ +2,logy(4-3" —1) are in AP
= 2log; (37 +2)"? = log, 3+ log; (43" —1)
= log,(3"™ +2)"? = log,3(4-3" -1)
Let 3* =1, then
% +2=12t-3

= 124-5t-3=0
= 3t +1)(4r-3)=0

= t=

B

!
37
.3

= 3= 2 (neglecting the negative value)

= log (3)—x
=)=
4

= x=log;3—log;4
= x=1-log;4

The correct option is (B)



138.

139.

140.

141.

The product 24414 glN6

_9l/4 2/8 H3/16

The correct option is (B)
Since fifth term of a GP =2

nart=2

where a and r are the first term and the common ratio

respectively of a GP.
Now required product

=axarxartxar xar* x ar’ x ar®x ar’ x ar®

==Y =2"=512

The correct option is (B)

Key Idea : The number of triangles those can be formed

using n points ="C;

T, ="C,
oT, —T,=21

= ", -"Cy =21

= "C, +"Cy~"C; =21
(2 "Cy+"Cy="71Cy)
= "C, =21

N k) B S B PR

=n-T)(n+6)=0

=n=7 (o n#—06)
The correct option is (B)
L S
TR RV
1 1 1 1 1
Sl — e ——
2 2 3 3 4
=1-2 l—l+l— (Rearranging the terms)
STty T ging
:21—l+l—l+ ........ -1
2 3 4
=2log2 —loge

o)

The correct option is (D)

Sequence and Series
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142.

143.

144.

145.

146.

S=7
SA+D =M +f(1)

=f(2)=2x7
Also, f(3) =3 x7

if(r):7(1+2+ ......... +n)

r=1

:7n(n+1)

The correct option is (D)

n
Given ¢, = z -
r=0 Cr

r

n

Also, 1,= Y "nc_ L = 2 Z ;V (w"c.="c,.,)
=0 Cnr =0

7

Adding above two equalities we write
n

ztnzzr'f'}’l—l’:inn
r r=0 C

n
r=0 C r

n ¢
:tn:ﬁz 1 zﬁsnﬁizﬁ
250 2T, 2

The correct option is (A)

1
Given that 7, = —=a+(m—1)d
n

And Tn=i=a+(n—1)d
m
1 d= 1

From (1) and (2) we get a =—
mn mn

Hence,a—d=0
The correct option is (A)

(M

@

If n is odd then (n — 1) is even and so the sum of odd terms

2 2

:(n Dn +n2=n(n+l)‘
2 2

The correct option is (D)

- 1 1
x:Za": =a=1-—
n=0

1-a X

s 1 1
y=Yb'=——=b=1-—
,12:6 1-b y

— 1 1
Z:zcnziz)czl—f
=0 l-c¢ z
a, b, carein A.P.

2b=a+c

2[1—1]:1—1+1—1
y X y

2 1 1

— =4

y X z

=ux,y,zarein H. P
The correct option is (D)
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147.

148.

149.

150.

151.

Given condition implies that

p
[2a|+(p—1)d]_ 2 R 2(11+(p—1)d_£

¢ 2a+(q-ld ¢

o 8]
"’c
(i8]

(24, + (g =1)d]

a1+(—p_l)d

_\2) _»r

al+(—q_l)d q
2

Fora—ﬁ, p=11,q=41,
ay)
a, 11

a, 41
The correct option is (D)

1 1 1 1 1
Given that ———=——-—=_...=
a, a a; a, a, a
)
d

a, -
) -
Then aa, NN

Soaa, +ayay t...ta, a, = P

Also,i = i+(n—1)d
a

n aq

4 —4a,

= =(n-1aa,

The correct option is (D)

. - +
Given that e = " + ar" !

=1l=r+7

J5-1

2 154.

The correct option is (D)

Using the condition A.M. > G.M., we write

P+q

>
> Pq

1

= <=

pq >
(p+aY=p"+q +2pq
=>p+q< \/5
The correct option is (D)
Let a, ar, ar*, ar’ be the first four terms of a G.P, then
atar=12 (D
art +ar*=48 (2)
dividing (2) by (1), we have

2
ar’(+r) _,

a(r+1)

152.

153.

155.

=7=4 if r#-1
Sr==2
also,a=-12 (using (1))

The correct option is (B)

2 6 10 10

LetS=1+—+—=+—+—+...... 1
33 3 3 M
1 1 2 6 10
—S=—+=+—=+—+... (2
3 3 32 33 34 ()
Subtracting (2) from (1), we get
s(1_1)=1+1+i+i+i+
3 3 32 33 34
ES=ﬂ+i2 1+l+i2+‘...
3 33 3 3
4 41 1 4 43 4 2 6 2 6
SIS = T =m0 2=
3037(,_1] 332332 3 3
3
=5=3

The correct option is (B)

Till 10" minute number of counted notes = 1500
3000 = g[z X 148+ (n—1)(=2)] = [148 = n+1]

n*~149n + 3000 = 0

n=125,24

n =125 is not possible.

Total time =24 + 10 = 34 minutes.
The correct option is (A)
123456......

200 200 200 240 280 ....... ........

Sum = 11040
120 + 80 + 160 + 40 + 200 + 240 + ... = 11040

§[2a+(n —1)d]+80+40=11040

3[240 +(n—1)40]=10920

n[6+n—1]=>546
n(n+5)=>546

n=21

The correct option is (C)

Statement 1 has 20 terms whose sum is 8000

And statement 2 is true and supporting statement 1.

o k™ bracket is (k— 1)* + k(k— 1) + i* = 3k* = 3k + 1.
The correct option is (B)



156.

157.

158.

159.

100(T} ) = 50(T5,)

= 2[a+99d]

=a+49d

=a+149d =0

=715 =0

The correct option is (D)

L=T+77+..

. times

=7(1o“+10‘2+10‘3+ ..... +10"’)

=%(1—10*’)

Now,

SZO—ZI _(20 Zlo‘f]
:9(20—;( —1020)) < <;(179+107)

The correct option is (B)

11
—+—=4
o B
2q=p+r

=2a+p)=1+af

-

1

-
of

Equation having roots o, Bis 9x> +4x—1=0

—4++16+36

o,B=

o-p|=

1) 1
—|=—+1
a B) o

=9

2%x9

2J_

The correct option is (D)

Let numbers be a,ar,ar’

Now, 2(2ar)=a+ ar? [a # 0]

=4r=1+r

=2 —4r+1=0

:>r:2i\/§

r=2+3 (Positive value)
The correct option is (D)

Sequence a

nd Series
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160.

161.

162.

163.

S=10°+2-11"10%+...+10-11°

%~S=lll~108+...+9~119+111°

:%S:109+111-108+112~107

10
1 lll -
= Lg=10°| U0 -
10

o,
10

oL gm0y g0
10
S=10"
S=100-10°
= k=100 .
The correct option is (C)

. S 2+
"_Z(Zr—l) 477

*( r+1y?

1 9
Now, S9=22(r+1)2 et t=r+1

r=1

1 10
=—| Y -1]=96
4 t=1

The correct option is (A)

+o.+10

_1110

Let ‘a’ be the first term and d be the common difference

2" term=a +d, 5" term = a + 4d,
9™ term =4 + 8d
a+4d
a+d
The correct option is (C)

a+8d

.. Common ratio =

2 2 2
Given series is S = 8—+%+£+
525 52

2
= ‘5‘7(22 +3%+4% +...10 terms)

:E(““” —1):E><505
25\ 6 25

m=101
The correct option is (C)

:a+4d:

4d _4
3d 3
.10 terms
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