Chapter 03

SEQUENCE AND SERIES

1. DEFINITION

Sequence is a function whose domain is the set N of natural
numbers.

Real Sequence : A sequence whose range is a subset of R is
called a real sequence.

Series: Ifa,a,a,a, ... ,a

the expression

.......... is a sequence, then

a,ta,ta ta ta +.... +a +t........ is a series.
n

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

Progressions : It is not necessary that the terms of a
sequence always follow a certain pattern or they are
described by some explicit formula for the n® term. Those
sequences whose terms follow certain patterns are called
progressions.

1.1 An Arithmetic Progression (AP)

AP is a sequence whose terms increase or decrease by a fixed
number. This fixed number is called the common difference. If
a is the first term & d the common difference, then AP can be
writtenasa,a+d,a+2d, ...... and n" term of this AP can be
writtenast =a+(n—1)d, whered=a —a_ .
The sum of the first n terms the AP is given by ;

n n
S, :E[2a+(n—1)d] :E[a+f].

where ¢ is the last term.

NOTES :

Properties of Arithmetic Progression

Q)

(i)

Ifeach term of an A.P. is increased, decreased, multiplied
or divided by the same non zero number, then the resulting
sequence is also an AP.

3 numbers in AP are a—d,a,a+d;

4 numbers in AP are a—-3d,a—d,a+d, a+3d;
5 numbers in AP are a-2d,a—d, a,a+d,a+ 2d;

6 numbers inAPare a—5d,a—3d,a—d,a+d,
a+3d;a+5d.
(i) The common difference can be zero, positive or negative.

(iv) The sum of the two terms of an AP equidistant from the
beginning & end is constant and equal to the sum of
first & last terms.

(v) Any term of an AP (except the first) is equal to half the
sum of terms which are equidistant from it.

a=12(@a  +ta )k<n

Fork=1,a =(1/2)(a,_,+a_ );

Fork=2,a =(1/2)(a,
(i) t=S-8 |

(vii) Ifa,b,careinAP=2b=a+c.

, Ta _,)and so on.

(viii) A sequence is an AP, iff its n® terms is of the form
An+Bi.e.,alinear expression in n. The common difference
in such a case is A i.e., the coefficient of n.

(x) Asequence is an AP if and only if the sum of its n terms
is of the form An?+Bn, where A and B are constants
independent of n.

1.2 Geometric Progression (GP)

GP is a sequence of numbers whose first term is non zero &
each of the succeeding terms is equal to the proceeding
terms multiplied by a constant. Thus in a GP the ratio of
successive terms is constant. This constant factor is called
the common ratio of the series & obtained by dividing any
term by that which immediately proceeds it. Therefore a, ar,

ar?, ar® art, .......... is a GP with a as the first term & r as
common ratio.
@) ntterm=ar"!

(ii) Sumofthe [*ntermsie. S =
r J—

Jdfr=1.
(i)  Sum of an infinite GP when |rf| < 1 when n — oo,

a
r"— 0 ifr| <1 therefore, S‘”ZE (| rl< 1)~



(iv)  Any 3 consecutive terms of a GP can be taken as

a/r,a,ar;

any 4 consecutive terms of a GP can be taken as a/r?,

a/r, ar, ar’ & so on.

NOTES :

Properties of Geometric Progressions

1. If all the terms of a GP be multiplied or divided by the
same non—zero constant, then it remains a GP with the

same common ratio.
2. Thereciprocals of the terms of a given GP forms a GP.

3. If each term of a GP be raised to the same power, the

resulting sequence also forms a G.P.

4. In a finite GP the product of the terms equidistant form
the beginning and the end is always same and is equal
to the product of the first and the last term.

5. Three non—zero numbers, a, b, ¢ are in GP, if
b*=ac.

6.  Ifthetermsofa given GP are chosen at regular intervals,

then the new sequence so formed also forms a GP.

7 Ifa,a

non-negative terms, thenloga ,loga,, ....loga , ....isan

as,

5 85 oo, @, ... 1S @ GP of non-zero

AP and vice versa.

1.3 HARMONIC PROGRESSION (HP)

A sequence is said to HP if the reciprocals of its terms are

in AP.
If the sequence a, a,, @ , ..c.coeevee. , a_is an HP then
la,1/a,, ... , 1/a_is an AP & converse. Here we do not

have the formula for the sum of the n terms of an HP. For

HP whose first terms is a & second term is b, then n™ term

ab
is tn =
b+(n-1)(a—b)

. 2ac
Ifa,b,careinHP =>b =—— or —=
at+c

2.1 Arithmetic Mean

If three terms are in AP then the middle termis called the AM
between the other two, so if a, b, ¢, are in AP, b is AM of
a&c.

AM for any n positive numbers a, a,, ......... ,a, s ;

2.2 n-Arithmetic Means between Two Numbers

Ifa, b are any two given numbers & a, A ,A , ....., A ,bare in
APthenA,A , ... A are n AM’s between a & b.

A :a+B,A2 :a+M, ...... A, 23+M
n+1 n+1 n+1
b-a
A=a+d,A,=a+2d,... ,A,=a+nd, where d= 1
n+

The arithmetic mean (AM) A of any two numbers a and b is
given by the equation (a + b)/2. Plase note that the sequence

a,A,bisinAP.If a,,a,,......,a, are n numbers, the (AM)A,

of these numbers is given by:

Inserting ‘n’ AMs between ‘a’ and ‘b’

Suppose 4,,4,,4,,........ , A4, be the n means between a and
b. Thus, a,4,,4,,........ ,A,,b is an AP and b is the (n +2)*
term.
b-a
Thus, b=a(n+1)d =d=
n+1
Now,
A =a+d
A, =a+2d
A =a+nd



NOTES :
] a
The product of n GMs between a & b is equal to the nth power

of the single GM between a & bi.e. 1 G, =(G)" where G is
_ n (n + 1) b—a r=l
st 2 n+1 the single GM between a & b.

" a+h 2.5 Harmonic Mean
:—(2a+b—a):nAwhere,A:—
2 2 If a, b, ¢ are in HP, b is the HM between a & c, then

b=2ac/[a+c].

NOTES : . . . .

2.6 Arithmetic, Geometric and Harmonic
Sum of n AM’s inserted between a & b is equal to n times the means between two given numbers
single AM between a & b ie. z A =nA where A is the LetA,Gan.d'H be arithmetic, geometric and harmonic means

= of two positive numbers a and b. Then,

single AM between a & b.

A= a+b, G =+/ab and H= 2a‘t;

a+

2.3 Geometric Mean
Relation between A.M. and GM

If a, b, ¢ are in GP, b is the GM between a & c¢. b> = ac, )
For any two non-negative number A.M.> G.M.

therefore b =/ac ;a>0,¢c>0.
Proof . Let two non-negative numbers be \/; and \/Z .
2.4 n-Geometric Means between a & b

Now, we can write (\/;—\/3)2 >0=> a—2\/E+b2 0

Ifa,b are two givennumbers & a, G, G, ........ ,G,,barein GP.

ThenG,G,, G, coovvvvve. , G, aren GMs betweena & b. 5

G, =a(b/a)"*'=ar, G, =a(b/ay"*'=ar’ =a+b> 2\/%3%2\/% = AM.>GM
. , G, y reerreeas ,

nn+1 — n — 1/n+1
G, a (b/a)™ " =ar"where r = (b/a) Note : (i) Equality for AM, GM. (i.e. A.M. = GM) exists when
To Insert ‘n’ GMs Between a and b : If a and b are two a=b.

positive numbers and we have to insert n GMs,
(ii) Since A.M .2 GM;(AM)min = GM;(GM)max =AM

G,,G,,.....,G, between the two numbers ‘a’ and ‘b’ then

) ) ) ) These three means possess the following properties
a,G,,G,,.....,G,, b will be in GP. The series consists of

L. A>G>H
4 . .
(n + 2) terms and the last term is b and the first term is 2 A, G, HformaGPi.e., G'=AH.
b ﬁ 3. The equation having a and b as its roots is
a.b=ar"*" :>b:ar"+1:>r:(—J - 2Ax+G2=0
a

If A, G H are arithmetic, geometric and harmonic

G —arC—ar.. G —ar means between three given numbers a, b and c, then

= G = an Gy = ar e T the equation having a, b, ¢ as its roots is
n n 3 2 3G’ 3

Note: | |G, =(G)" ,whereG =~Jab(GM betweenaand b) X —3AXT+ T -G =0.

r=1



NOTES :

If A and G be the AM and GM between two positive numbers,

then the number are A ++A? —G?2.

3. SIGMA NOTATIONS

3.1 Theorems

(ii) Z:kar =kZ:ar
r=1 r=1

i) Dk =k+k+koo.. n times = nk ; where k is a

r=1

constant.

4. SUM TO n TERMS OF SOME SPECIAL

SEQUENCES

4.1 Sum of first n natural numbers

k=1 2

4.2 Sum of the squares of first n
natural numbers

pISIRRERRR. LLa .12}
k=1

4.3 Sum of the higher powers of first n
natural numbers

Zn:k“ =%(n+l)(2n+l)(3n2 +3n-1)

k=1

4.4 Sum of first n odd numbers

S (2k—1)=143+..+@2n-1)=n’

k=1
4.5 Vn method:

This is method of resolving the nth term into partial fraction
and summation by telescopic cancellation. First, find the n®
term of the series and try to create a denominator part in the
numerator by using partial fraction whenever the series is in
the form of fraction of T, like the following:

2
T =
"ot -1

Using the partial fraction, we can write the nth term as

po L

n-1 n+1
Now, when we find the summation, there will be telescopic
cancellation and thus we will get the sum of the given series.

4.6 Method of Difference :

IfT,T,T,T,T,...is asequence whose terms are sometimes
in AP and sometimes in GP, then for such series we first
compute their n® term and then compute the sum to n terms

using sigma notation.

5. ARITHMETICO-GEOMETRIC SERIES

A series each term of which is formed by multiplying the
corresponding term of an AP & GP is called the Arithmetico-
Geometric Series. €.g. 1 +3x+ 5%+ 7x3 +..uovvinnenne

Here, 1, 3,5, ........ areinAP & 1,x,x%,x3......... are in GP.

5.1 Sum of n terms of an Arithmetico-
Geometric Series

LetS =a+(atd)r+(a+2d)r’+...+
[a+(n-1)d]rm!
a +dr(1—r“’1) [atm-Dd]r

S, =——
then S, I-r (-1’ I-r

,r#1.



A series formed by multiplying the corresponding terms of
AP and GP. is called arithmetic geometric progression (AGP).

Let a = first term of AP, b = first term of GP, d = common
difference and r = common ratio of GP. then

AP:a,a+d,a+2d,a+3d,...,a+(n-1)d

GP: b, br,br* ,br3,........br"™"

AGP

ab,(a+d)br,(a+2d)br’...(a+(n-1)d)br"" (Standard
appearance of AGP)

the general term (n™ term) of an AGP is given as

T = [a +(n —l)d]br"_]
Series of AGP

To find the sum of n terms of an AGP, we suppose its sum as
S, and then multiply both the sides by the common ratio of
the corresponding G.P. and then subtract as in the following
way. Thus, we get a G.P. whose sum can be easily obtained.

S, =ab+(a+d)br+(a+2d)br* +.....+(a+(n=1)d)br"" (i)

1S, =0+abr+(a+d)br’ +.... +(a+(n—1)d)br” (i)

After subtraction, we get

S, (1-r)= ab+[dbr+dbr2 +...tup tO(n —l)terms]
—[(a+(n—1)d)br"]

dbr(1-r""
S, (1-r) :ab+M—(a+(n—l)d)br"

—r

n

ap  dbr(1=r"") (at+(n—1)d)br"
= (=) - = . This is the
sum of n terms of AGP

For aninfinite AGP, AGP,asn — o©,thenr" — 0( |r| < ])

ab dbr
+

=S5 = >
1—7" (1_r) :

©



SOLVED EXAMPLES

Example -1

Sol.

(i)

Find

@) 24"termofthe A.P. 5,8, 11, 14...
(i)  15"termofthe A.P.21,16,11,6,...
(1)5,8,11,14...
a=5,d=8-5=3;n=24
t=a+(n-1)d

t,=5+(24-1)3

=5+23x3

=5+69

t, =74

21,16,11,6...
a=21,d=16-21=-5;n=15

t ,=21+(15-1)(-5)

=21+(14)(-5)

=21-70

t . =—49

15

Example -2

If for a sequence (t ), S, = 4n>— 3n, show that sequence is
an A.P.

Sol. S =4n>-3n

t

n+1

:Sn+lisn

=[4(n+1)>-3(n+1)]-[4n>-3n]
=4n’+8n+4—-3n-3 —4n’+3n

t, =8n+l

t =8mn-1)+1
=8n-8+1

t, —t=8n-7

=@n+1)-(8n-7)

= & = constant

Hence as the difference between two conseuctive terms is

constant, it is A.P.

Example -3

Sol.

Find the value of nif 1 +4+7 + 10 +... ton terms = 590
1+4+7+10+...tonterms=590,a=1,d=4-1=3

S“=%[2a+(n—1)d]

590 =% [2(1)+(n —1)3]

2%590=n[2+3n-3]
1180=n[3n—1]
3n2-n-1180=0

3n2 —60n+59n—1180=0
3n(n—20)+ 59 (n—20)=0
(3n+59) (n—20)=0

n=—90rn=20
3

3 b T _5
n’ can not be negative, n ¢—3

n=20

Example -4

Sol.

IfforanA.P. S, ,=784,a=4,findd
S,,=784,a=4

S“=%[2a+(n—1)d]

S =20+ (16-1d]

784=8[8+15d]
784=64+120d
720=120d
_T720
120
d=6



Example -5

Sol.

(i)

For the following G.P.’s find t_
@) 1,-4,16,—64, ...
.. 1 1 1
I N NN
(i) 1,-4,16,~64,...
a=1
r= R =—4
t =a(r)™!
=1 (4!
= (4!

Example - 6

Sol.

@ Find three numbers in G.P. such that their sumis 35
and their product is 1000.

(i)  Find three numbers in G.P. such that their sum s 13/

. .91
3 and the sum of their squares is ry
) a
(i) Let three number are ?, a,ar

a
;Xaxar:lOOO

a*=1000
a=10 (D

a{l+l+r}=35
r

(i)

1 35 35
—+l+r=—=—
r a 10

2(1+r+r)="Tr
2r’—5r+2=0
r-2)Q2r-1)=0
r—-2=0o0r2r—1=0
r=2or2r=1

forr=2, 2 219 _5 ar=10x2=20
r 2

the number are 5, 10, 20

,E:£:20;ar:10xl:5
r 1/2 2

the number are 20, 10, 5

a
Let —, a, ar be three numbers in G.P.
r

2 ratar L i
- 3 (1)
a’ 91 ..
=t a’+a’r’ = > ... (i)
Taking square of (1)
(o] (5]

—+a+ar| =|—

r 3

2 2
a 2a 169
S+a’+a’r’+=—+2a" +2a’r=—
r r 9

2
(a_z+a2+a2r2J+2a£3+a+arJ:@
r r 9

91 (13} 169
—+2al — :T

9 3
26a_169_91
3 9 9



2626
3 3
a=1
—+1+r:E
r 3
I+1+1? 13
r 3

3+3r+3r’=13r
3r2—10r+3=0
(r-3)(Br-1)=0

= r=—
r=3or 3
a 1
forr=3, —=—,ar=1x3=3
r 3

1
three numbers are 5 ,1,3

for r= ,2= ! =3;ar:1x%:§ three numbersare 3, 1, —
r

3

W | =

1
3

Example -7

Sol.

Ifx, y and z are pth, qth and rth terms of a G.P. respectively

then show that x*. y*?. zP 4= 1

Let A be the first term and R be the common ratio of the
given G.P. Then,

x =pthterm = x=ARC™D
y = qgth term = y = AR@D
and z = rth term = z=AR®D

LHS.
_ {AR@—D}‘“ '{AR(q—n}"p ) {ARu—l)}p’q

= A Re-D @ AGEp) R@D -p) Al-a) RE-D -9

= A@rtr-ptp-q) Re-D (@1 + (g-1) (=p) + (1) (p-q)
= AO Rpa-Pr-qtrtqr-pgrtptpr—qr-ptq
=A°RO=1

=RHS.

Example -8

2" .
If for a squence, t, :F’ show that the sequence is a

G.P. Find its first term and the common ratio.

2!172
= 5!173

Sol. t,

2"27
5"57

G
2

n+l
Let t(n+1) = g g
4 \5

)nﬂ
tow _ 4 \5 _ _2 _ constant
L m(zj

4 5

Hence sequence is in GP

125 (2

125 2 25
t,=a=——xZ="2
4 5 2

25
Hence first term = 7

. 2
and common ratio = g



Example -9 Example - 10

ForaGP. Find the sum to n terms.
()  Ifa=2,r=3,S =242 findn. @D  09+0.99+0.999+....
() IfS,=125,8,=152.findr. ()  0.5+0.55+0.555+....
Sol. (i)a=2,r=3,S =242 Sol. S =[0.9+0.99+0.999 +.....]
- =[(1-0.1)+(1-0.01)+(1-0.001)....]
o
Sn=a[r_1} = [(1+1+1+..)— (0.1 +0.01 +0.001 +......)
=n—(sumofnterms in GP witha=0.1 andr=0.1)
3" -1
242=2 o
[3_1} S —n- (0.1) (1-0.1")
1-0.1
242=3"1]
243=3 :n—{ﬂ(l—Lﬂ
35— 3n 9L 10
n=>5
. _a L
() S,=125,8,=152, =n—5|1-| 75
3 6
s, :a[r —11}and sﬁza{f —11} (i) S =0.5+055+0.555+...
_ i
=5(0.1+0.11+0.111+.....)
5
. r’ -1 =§(0.9+o.99+0.999+ ..... )
S [r-1] -1
S3_a So1] -1 =[0.9+0.99+0.999+.......... ]
r—1 s
_6[(1—0.1)+(1—0.01)+(1—0.001) .......... ]
152 -1
DL s
125 -l =5 [AF1+1+.)=(0.1+0.01+0.001 +.)]
By dividendo
p 3 5| n—sum of n terms of GP with
152-125 r*-1-(r’-1) =5 O Land 1= 0.1
125 1 a=0.landr=0.
27 ' -1-r’+l @’ -)) 5 n__(O.l)(l—O.l“)}
125 r' -1 (' =1) 9 | 1-01
3y I
(_j I ﬂ(l_ ! j
5 9 1090 10"
r—g
5 :g n_l 1_( 1 j
9 9 10"



Example- 11

3 n
S5, =2 = -2
Determine whether the sum of infinity of the following ! (2)
G.P.s exist, in the case they exist then find the sum

i 1,2,4,8,16..

r==>1
. 39 27
(i1) 1, g Sum of infinity does not exist.
B B -5
i) 52,2203 .. 5 -
2 4 816 (iii) a:5,r:?:_

Sol. ()a=1;r=2

-1
1[1(2)“}:{1(2)“} 1_(—1jn
1-2 2
o
$,~[1-2)] 1—[2J
r=2>1

The sum of infinity does not exist.

N 3 (LY
o el )
2 =
e
2
Sn:a(l_r j
-1
s _9{1_(—_1)“}
1_(3Jn 3 2
2
-1 1_2
2 [r]=—|<1
10 1y
" S, =—[1-0]4.| —=| -0
1_(;} n 3[ ]{ ( 2] }
=1
-1
2 s - 10
3

n 10
S =2 {1 - (é] } - Sumofinfinity is 3 of GP.



Example - 12

Sol.

For a sequence, if S =7 (4"-1), find t and show that the
sequence is a G.P.

S,=7(@-1)
t=S —S =7[4—1]-7[4"'~1]

=7(4“)—7—7%+7

=T7x4" [l—l}
4

=7x4" x%:21[4“’1]

tn+1 21 [4n+171 ] 4n

£ 21[4'] 4

n

common ratio is constant. Hence the given sequence is GP.

Example- 13

Sol.

Find S of the following arithmetic geometric sequence.
@) 3,6x,9x% 12x%, 15x* ........
(i) 1,3x,5x%, 7x%,9x4 ........

(i) In the given sequence AP is
3,6,9,12........
a=3,d=6-3=3

nth term will be
t=a+(n-1)d
t=3+(n-1)3

t =3n

And,GP.is 1, x,x%, x3, x4, ........
a:1,r:§:x
1

nth term will be
t =ar™!
=)™

th= Xn—l

S, =3+6x+9x°+12x......... +3(n-1).x"2+3nx"!

multiplying both the side x.
X.S, =3x+6x*+9x’+ 12x*... +3 (n-1) x" '+ 3n.x"... (ii)

(i)

Subtracting (ii) from (i)

S,—xS, =(3+6x+9x’+12x’... + 3 (n—1) x>+ 3(n) x™")
—(B3x+6x2+9x3+ 12x*...43 (n—1) x* 4+3nx?),

=(1x)S =3 +3x+3x°+9x’.. + 3x™' - 3nx"

=34+3x[1+x+x*+x3.... +x"?]-3nx"

=3+3x [1+L(x"2 —1)}—3nx“

x—1

n—1
—343x |1+ — X |3kt
x—-1 x-1

1-x x—1

3x" 3’
(1-%)S =3 +3x+ —— % _3px"
" x—-1 x-1

n 2
S, = 3 [(1+x)+X —nx“}
1-x X—
o X" =X
S, = (I+x—nx")+

1,3x,5x%, 7x3,9x4..........

In the given sequence A.P. will be

S,=1+3x+5x°+7x ...+ (2n-3).x"*+ (2n—- 1) x™"
. (D)
multiplying both the side by x.
XS =x+3x*+ 5%+ 7x"........ +(2n-3)x*'+(2n-1)x"
.. (i)
subtracting (ii) from (i)
S,—xS =[(1+3x+5x’+7x......+ (2n-3). x>+ (2n-1)x")
— (X+3x3+5%.....+(2n-3) x" '+ (2n-1) x"]
(1) S, =1+2x+2x°+2x° ..+ 2x"' - (2n-1) X"

=1+2x+x2+x3+..x" )] -2n-1)x"



Example- 15

Find the following sum

1.23+2.3.4+3.4.5+. . .+n(nt+1)(n+2)

—1+ {2& {x" —1}}(211—1) X"

2x" 2x R
=l T b Sol. Tr,=1,2,3=1+(-1)1=r
Tr,=2,3,4=2+ (1) 1=r+1
:1+&_12X—(2n—1)x" Tr=3,4,5=3+ (1) 1 =r+2
B 12342344345+ ... nterms
2x(x"" =1) N n n
:1+—_—(2n—1)x =Y Tr, . Tr,Tr, = Y (r (r+1).(r+2))
r=l r=1
1 n 2X(Xn71—1) n n n
S =—|1-2n-)x"+——= _ 3 2
) l—x{ (n-Dx oD } _;r +;3r +;2r
Example - 14 _ n*(n+1)* N 3n(n+1) (2n+1) N 2n(n+1)

4 6 2
Find the sum of 1 + (1 + x) + (1 + x + x?) +....+

(I+x+x*+...+x"1) _n(n+1)[n(n+1)

—+(2n+1)+2}
Sol. S =1+(1+x)+(l+x+x)+.+(1+x+x*+. .. +x*) 2 L 2

T,=1+x+x*+..x"

This is GP with first term 1 and common ratio ‘x’

_n(n+l) _n(n+1)+4n+6}

2 | 2
1[1-x' i
T.= 1—x :n(n+l) n’+5n+6
2 | 2
Llext ] 1 &,
Sn=;1_x=l_xgl—l_xgx _n(+D)(n+2) (n+3)
4
1 1 | x(1-x"
- 1=x)
1-x 1-x 1-x




EXERCISE - 1 : BASIC OBJECTIVE QUESTIONS

Arithmetic Progression

1.

nth term of the sequence

a,atd,a+2d, ........... is
(a)n+nd (bya+(n-1)d
(c)a+(n+1)d (d) none of these

LetT, bethe r"termofanA.P, forr=1,2,3,....... If for some

e 1 1
positive integers m, n. We have 7, =— and 7, = —, then

n m
T equals :
R N
@ (C)
©1 (d)o

Which of the following sequences is an A.P. with common
difference 3 ?

(@) a, =2n*+3n,neN (b)a, =3n+5neN
(©)a, =3n*+L,neN (d a,=2n"+3,neN

If a;,a,,a5,....,a,,, areinA.P,, then

1 1 1

R s s

ajd;  aa3 Apdpi
n—1 1

a b

( ) alanJrl ( ) alanJrl
n+1l n

¢ d

© Aan4 @ Aan4

Iflog2, log (2X —1)and log (2X+ 3) are in AP, then the value
of x is given by

(2)52 (b)log, 5

(c)log, 5 (d)log,3

If btc-a R c+a—b’ atb-c are in A.P. then which of
a b c

the following is in A.P.

(a)a,b,c (b)a%, b% ¢?

(c)a,b, c (d) none of these

Sum of terms in AP

10.

11.

12.

13.

14.

15.

Three numbers are in A.P, such that their sum is 18 and sum
of their squares is 158. the greatest among them is

(@10 (b) 11
(o) 12 (d) None of these

Ifroots of the equation x* — 12 x> +39x — 28 =0 are in AP, then

its common difference is
(a) £1
(c) £3

(b) +2
(d) +4

The sum of first ten terms of an AP is four times the sum of
its first five terms, then ratio of first term and common

difference is

(2)2 (b)1/2

(c)4 (d)1/4

The sum of all odd numbers of two digits is
() 2530 (b)2475

(c)4905 (d) none of these
Sum of first n odd natural numbers is
(a)2n+1 (b) n?

(¢)2n-1 (d) none of these

The sum of numbers lying between 10 and 200 which are
divisible by 7 will be:

(a) 2800 (b)2835
(c)2870 (d)2849
The sum of integers in between 1 and 100 which are divisible
by2or5is
(2)3100 (b)3600
(¢)3050 (d)3500
34547 +........ +nterms _ 7, then the value of 1 is
S+8+11+........ +10 terms
()35 (b)36
(c)37 (d)40
If foran A.P. T, =18 and T_ = 30 then S, is equal to
(2)612 (b) 622

(c)306 (d) none of these



16.

17.

18.

19.

20.

21.

22,

n(n-1)

IfS,=nP+ Q, where S_ denotes the sum of the

first n terms of an A.P., then the common difference is
(aP+Q (b)2P+3Q

(©)2Q (dQ

LetS_ denote the sum of firstn terms of an A.P. If S, =3 S_

then the ratio S, /S is equal to
n n

(@4 (b6

(©)8 (d) 10

If aj,a,,a5, e is an A.P such that
aj+as+ay+a;s+a,y +ay =225

then a; +a, +a;+....... +a,;+a,, isequal to

(2)909 (b)75

(c)750 (d)900

The first, second and middle term of an AP are a, b, ¢

respectively. Sum of all terms is

@ ZEDC_—aa) ) 2ct§c_—aa)+c
2¢(b- 2b(c—
e

The sum of the series
a—(at+d)+(a+2d)—(a+3d)+....upto (2n+ 1) terms is
(a)—nd (b)ya+2nd

(c)a+nd (d)2nd

The sum of first n (odd) terms of an A.P. whose middle term

ismis
(a) mn (b)m"
(c)n™ (d) none of these

If the sum of first p terms, first ¢ terms and first r terms of an
A.P. be x, y and z respectively, then

XN Y 2o a)i
p(q r)+q(r p)-i-r(p q) is
(@)0 (b)2

8xyz
pqr

(©) pgr (d

23.

IfA , A are two AM’s between two numbers a and b, then
(2A,-A,)) (2A,—A)) is equal to

b
@a+b ()
(c)ab (d) none of these

Geometric progression

24.

25.

26.

27.

28.

29.

30.

Ifa, b, care in GP. and a'*=b'¥=c"then x, y, z are in
(a)A.P. (b)GP.
(c)H.P. (d) none of these

If x, 2x + 2 and 3x + 3 are first three terms of a G.P., then its 4™

term is
(a)27
(c)-272

(b)-27
d)27/2

If first, second and eighth terms of a G.P. are respectively
n, n", n*2, then the value of n is

(@1 (b) 10

(c)4 (d) none of these

If a,,a,,a; (a; > 0) are three successive terms ofa G.P. with

common ratio , the value of r for which a; >4a, —3a, holds

is given by
(a)1<r<3 (b)-3<r<-1
(c)r>3orr<l1 (d) None of these

Ifthe first and the nth terms of a G.P. are a and b respectively
and P is the product of the first n terms, then P2 =

(b) (ab)"
(d) (ab)™

(a)ab
(c) (ab)"”

The fourth, seventh and tenth terms of a GP. are p, q, r

respectively, then

@p°=q*+r (b) q* = pr

(© p’=qr (d)pqr+pg+1=0

The product of first n (odd) terms of a G.P. whose middle
term is m is
(a) mn (b)m"

(c)n™ (d) none of these



31. Three numbers form an increasing GP. If the middle number
is doubled, then the new numbers are in AP. The common
ratio of the GP is

@2-43 (b) 2+4/3
©3-2 (d) 3++2
32. Ifa,b,c,darein GP. thena™+b", b"+c", ¢"+ d"are in
(a)A.P. (b) GP.
(c)H.P. (d) none of these

33. Ifa, b, ¢, d are in G.P., then (a® + b3, (b® + ¢3)7,
(¢t +d®'arein
(a)A.P.

(c)H.P.

(b) GP.

(d) none of these

Sum of terms in GP

34. The sum of first n terms of the series.
I-1+1-1+..is
(a) 1 ifnis odd and 0 when n is even
(b)-1
(©) (-1 (d)+1

35. Then"term of a GP is 128 and the sum of’its n terms is 255.
If its common ratio is 2 then its first term is

(@1 (b)3
©)8 (d) none of these

36. InaGP. of even numbers of terms, the sum of all terms is 5
times the sum of odd terms. The common ratio of the GP is

4 L

@) CF

(c)4 (d) None of these

37. IfS=1+a+a +.....to o (a <1), then the value of a is

S ) —

(@) S_1 (b) _s
S—1 1S

© 5 @

38. The sum of an infinite G.P. is 4 and the sum of the cubes of
its terms is 192. The common ratio of the original G.P. is

@) 12 (b)2/3
©1/3 d)-1/2

39. Ifthe sum ofan infinitely decreasing GP is 3, and the sum of

the squares of its terms is 9/2, the sum of the cubes of the

terms is
(a) 105/13 (b) 108/13
(c)729/8 (d) none of these

40. Ifthe sum of first two terms of an infinite GP is 1 and every
term is twice the sum of all the successive terms, then its

first term is
(@)1/3 (b)2/3
(c)1/4 (d)3/4
41. The value of 0 423 is
419 )43
@ 599 ®) 599
423 .
(©) 100 (d) none

Geometric mean

42. 1f4 GM’s be inserted between 160 and 5, then third GM will

be
(@38 (b)118
()20 (d)40

43. Ifg, g,are two GM’s between two numbers a and b, then

2

2
g
LR, 2 is equal to
g 1
(a)a+b (b) ab

axh d fth
(©) ab (d) none of these

44. IfA,A,betwoAM’sand G,, G, be two GM’s between two

A+4,
numbers a and b, then GG, is equal to
a+b b 2ab
@) 2ab ®) a+b
a+b 4 ab
© ab ) a+b



Harmonic Progression

45. The fourth term of the sequence 3, %, | DR is
3 o4
@7 ®) 3
2
(©) 3 (d) none of these

46. Let the positive numbers a,b,c,d be in A.P. Then, abc, abd,

acd, bed are
(a)notinA.P/GP/H.P. (b)inA.P.
(c)inGP. (d)inH.P.
47. If aj,a,,a3, . , a, arein H.P. then
3 a4 a3

b b b
a,+ay+..+a, a,+ay+..+a, a,+a,+a,+..+a,

(a)A.P.
(c)H.P.

(b) GP.
(d)A.GP.

Arithmetico-geometric Progression

48. The sum to n terms of the series

2
1+2 (1+lj+3 (1+l) +.... 1s given by

n n
(ayn’ (b)n(n+1)
(c)n(1+1/n)? (d) none of these

49. 1+22+3.22+4.2%+...+100.2” equals
(a)99.2'® (b) 100.2'®

(c) 1+99.210 (d) none of these

50. Sum of infinite terms of series 3 + 5 .%+ 7.%+ ... 18

(2) 33/4
(c)44/9

(b)11/4
(d)44/8

51.

The sum of the series

143x +6x2 +10x> +......0 is (where [x|< 1)

1
(a) (1 _ X)2 (b)

1
I-x

L
© (14 x)?

1
@ 1%y

Summation of Series

52.

53.

54.

55.

56.

57.

Sum ofnterm of series 1.3+3.5+5.7+...... is
(a) %(n(n +l)(2n + 1))+n

2
(b) g(n(n + 1)(2n + 1))—n

© 2(n(n-1)(2n-1))-n

(d) none of these

If1+2+3+....+n=45,then 13+23+ 33+ +ndis

(a) (45 (b) (45)°

(c) (45)*+45 (d) none of these

The sum of series 1.3’ +2.5°+3.7°+. .. upto 20 terms is

(a) 188090 (b) 189080

(c) 199080 (d) None

Sum ofthe series4+6+9+13+18+......... nterms, is
n

(a) g(n2+3n+20) (b)n’+3n+20

© % (n?+3n+20) (d) None of these

Sumoftheseries 1 +4+13+40+121+....... 16 terms, is
(a) (3" -35)/4 (b)3"7-35
(©)(37-33)2 (d)(3"7-32)/4

1 1
jes —+—+—+ i
The sum to n terms of the series 335 T57% is
1 b 2n
@ 50 ® 50
d 2n
© 2n+1 (d) n+1



1
58. Iftn=z(n+2) (n+3) forn=1,2,3,.......... ,then
111 1
—+—+—+....... + =
4ot 2003
4006 ) 4003
@ 3006 ®) 3007
4006 ) 4006
© 3008 @ 3009

59. The sum to n terms of the series

32 . ! + i
P2’ 1242743 T8

6n b 9n
@) n+1 ()n+1
12n d 3n
© n+1 ()n+1

Numerical Value Type Questions

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

61. If a be the nth term of an AP and ifa7 =15, then the value of

the common difference that would make a,a.a , greatest is

62. The 10th common term between the two arithmetic
progressions 3,7,11,15.....and 1, 6,11, 16 ......... is

63. If(x+1),3xand (4x +2) are first three terms of an AP then its
Sthtermis

64. Iffirstterm of an AP is 5, last term is 45 and the sum of the
‘n’ terms is 400, then the number of terms are
65. The value ofn, for which —= "2 _
a" +b

— is A.M. between a and
b is

66. Six arithmetic means are inserted between 1 and 9/2, the 4"
arithmetic mean is

67.

68.

69.

70.

71.

72.
73.

74.

75.

76.

77.
78.

79.

80.

nAM’s are inserted between 2 and 38. If third AM is 14 then
n is equal to

Let a;,a5,85,.ceene ,a, be a GP such that a-“:% and
a6

a, +as =216. Then integral value of a, is

The second, third and sixth terms of an A.P. are consecutive
terms of a G.P. The common ratio of the G.P. is

If p*, q" and " terms of an A.P. are equal to corresponding
terms of a G.P. and these terms are respectively X, y, z, then
X7 y* . z* Yequals

If the sum of first 6 terms of a G.P. is nine times of the sum of
its first three terms, then its common ratio is

The value of 913 .9l/9 .gl/27 ... to oo, is

If ' term of a series is (2r + 1) 27, then sum of its infinite
terms is

If 3+%(3+d)+%(3+2d) toeee to o0 =8, then the

value of d is

9th term of the sequence

1,1,2,3,5,.....18

The sum of all numbers between 100 and 10,000 which are of

the form n® (n € N) is equal to

Sum of the series 3 +7+ 14 +24+ 37 +.... 10 terms, is

The limiting value of the sum to n terms of the series

3 5 7 '
1222+2232+3242+ .......... as n— oo is
If the value of

log(y 5 (1+L+L+..........upme
2 6 10 ©2N\372 73 )
I+—t+—+—+o uptooo
3 3 3

then I” is equal to ?

The mean of 10 numbers 7x8,10x10,13x12,16x14,.......
is ?



The sum of first 9 terms of the series

£+13+23+13+23+33+ ) 015
1143 14345 7 s (2015)
(a)142 (b)192
(©71 (d)96

If m is the A.M. of two distinct real number / and n
(/, n>1) and G,, G, and G, are three geometric means

between / and n, then G + 2G; + G5 equals. (2015)
(a) 4 Imn? (b) 4 /’m’n?
(c)4 /*mn (d)4 Im’n

The sum of the 3rd and the 4th term of a G.P. is 60 and the
product of its first three terms is 1000. If the first term of
this G.P. is positive, then its 7th term is :

(2015/Online Set-2)

(a) 7290 (b) 640

(c)2430 (d)320

If the 2, 5% and 9™ terms of a non-constant A.P. are in G.P,

then the common ratio of this G.P. is : (2016)
4

@3 (b)1
7 8

© @ <

If the sum of the first ten terms of the series

2 2 2
(12) _,_(22) _;,_(31) +42+£4ij+ ...... , 1S
5 5 5 5

%m, then m is equal to : (2016)
(a) 101 (b) 100
(©)99 (d)102

Let x, y, z be positive real numbers such that
x+y+z=12and x*y*z°=(0.1) (600)>. Then x>+ y* + Z*is

equal to : (2016/Online Set-1)
(2)270 (b)258
(c)342 (d)216

9.

10.

11.

EXERCISE - 2 : PREVIOUS YEAR JEE MAIN QUESTIONS

Leta,,a,,a;,........ ,a beinA.P.

If a, +a, +a,, +a,; = 72, then the sum of its first 17 terms

is equal to : (2016/Online Set-2)
(2)306 (b) 153
(c)612 (d)204

For any three positive real numbers

a,bandc, 9(25a%+b?) +25 (c*—3ac)=15b (3a+c). Then:
(2017)

(a)b,cand aare in GP (b)b,cand aarein A. P

(c)a,band carein A.P (d)a,bandc are in G.P

If the arithmetic mean of two numbersaandb,a>b >0, is

a+b
a-b

five times their geometric mean, then is equal to :

(2017/Online Set—1)

J6 W2
(@) =y (®) 4
73 5J6
(© ETH (d) ETH

If the sum of the first n terms of the series

VB3 ++/75 4243 +/507 +...... is 43543, thenn equal :

(2017/Online Set—1)
(a)18
©13

(b) 15
(d)29

If three positive numbers a, b and ¢ are in A.P. such that

abc = 8, then the minimum possible value of b is :

(2017/Online Set-2)

(@)2 () 4

2

© 4 ()4



12.

13.

14.

15.

16.

1 1+2
LetS =—+
SR RO L,

N 1+2+3
P+2+3

—- If100 S =n, thennis equal

to: (2017/Online Set-2)
(b)99
(@19
in A.P.

Let a,a,,as,...,a, be such that

12
> ag, =416and a9 +ay3 =060
k=0

If aj +aj +...+a;; = 140m, thenm s equal to :

(2018)
(a)33 (b)66
(c)68 (d)34
1 1
Ifx,, x,, ..., x, and h_ h_ —are two A.P.s such that

n

x,=h,=8 and x,=h =20, then x,h equals :

5710

(2018/Online Set—1)
() 2560 ()2650
(c)3200 (d) 1600

If b is the first term of an infinite G.P. whose sum is five,

then b lies in the interval : (2018/Online Set-1)

(a) (—o0,~10] (b) (~10,0)

(c) (0,10) (d) [10, )

If a, b, ¢ are in A.P. and a%b?, ¢? are in G.P. such that
3 .

a<b<cand a+b+C=Z, then the value of ais :

(2018/Online Set-2)

1

® 355 O35
1 1
O 5 O

17.

18.

19.

20.

21.

Let 4 :@_@2 {;j (3]

B, =1-A,. Then, the least odd natural number p, so that
B,>A,, forall n=p, is: (2018/Online Set-2)

@9 (b)7
(011 (d)5
1 1 1 . .
Let —,—,...,—(x,. #0, forz:1,2,...,n) be in A.P.

X X Xy

such that x =4 and x,, =20. If n is the least positive integer

. (1.
for which x > 50, then Z{;] is equal to :

i=1

(2018/Online Set-3)

1
@3 ®)3

13 13
©5 @

The sum of the first 20 terms of the series

3 7 15 31
I+=+—+—+—+..,is

2 4 8 16 (2018/Online Set-3)

1 1
(a) 38+F (b) 38+F

1 1

(©)39+ 5 (@) 39+ 55

If three distinct numbers a, b, ¢ are in G.P. and the equations
ax?+ 2bx +c¢=0and dx*+2ex + =0 have a common root,
then which one of the following statements is correct?

(8-04-2019/Shift-2)
are in A.P.

de [ .
(@) —>—>— (b)d,e, fareinA.P.
a b c

(c)d, e, farein GP. (d) arein G.P.

1
The sum Zk ok is equal to :

k=1

(8-04-2019/Shift-2)

@25 (0) 1
© 25 @ 2

219 220



22,

23.

24,

25.

26.

27.

28.

Let the sum of the first n terms of a non-constant A.P.,

If d is the common difference of this A.P., then the ordered

pair (d,aso) is equal to: (9-04-2019/Shift-1)

(2) (50,50 + 46A) (b) (50,50 + 45A)

(©)(A,50+45A) (d) (A, 50+ 46A)

If the sum and product of the first three terms in an A.P.
are 33 and 1155, respectively, then a value of its 11" terms

is: (9-04-2019/Shift-2)
(@)-35 (b)25
(c)-36 (d)-25

The sum of the series 1+ 2x3+3x5+4x7+..... upto 11"

terms is: (9-04-2019/Shift-2)
(@915 (b)946
(c)945 (d)916

Ifa,a,a,....areinA.P.anda +a,+a +...+a =114,
thena +a +a, +a, isequalto: (10-04-2019/Shift-1)

3xt® Sx(P+27) 7x(P+2°+3°)
The sum Tttt
1 1" +2 1°+2°+3

upto 10" term, is: (10-4-2019/Shift-1)

F+2 P+2°+3°

The sum 1+ +
1+2 1+2+3

P+2°+3 +..+15 1
—E(1+2+3+....+15) isequal to :

1+2+3+....+15
(10-4-2019/Shift-2)
(a) 620 (b) 1240
() 1860 (d) 660

Let a, b and ¢ be in G.P. with common ratio r, where a # 0

1
and 0<r< 7 If3a, 7b and 15¢ are the first three terms of

an A P., then the 4" terms of this A.P. is:
(10-04-2019/Shift-2)

2
@34 (b) Sa

,
© 3¢ (@a

29.

30.

31.

32.

33.

34.

Let S, denote the sum of the first n terms of an A.P. If
S,=16and S =-48, then S is equal to

(12-04-2019/Shift-1)
(b)-410
(d)-380

(a)-260

(c)-320

If a,a,,a,,... are in A.P. such that @, +a, +a,, =40,

then the sum of the first 15 terms of this A.P.is
(12-04-2019/Shift-2)

(2)200 (b) 280

(c)120 (d) 150

If a, b and ¢ be three distinct real numbers in G.P. and
a+Db+ c=xb, then sum of all the integral values of x which
don’t satisfy the above equation is:

(9-01-2019/Shift-1)

Let a,a,,....,a;ybe an AP,

30 15
S= Zai and T = ZQ(ZH)
i=1 i=1

Ifa,=27and S - 2T =75, then a, is equal to:
(9-01-2019/Shift-1)
The sum of the following series
o1 +2° +3) 12(1°+27 +3° +47)

1+6+ +
7 9

15(12+22+....+52)
11

+..... up to 15 terms, is:

(9-01-2019/Shift-2)
(@) 7520 (b)7510
() 7830 (d) 7820

Leta, b and ¢ be the 7th, 11th and 13th terms respectively
of a non-constant A.P. If these are also the three

a
consecutive terms of a GP., then — is equal to
c

(9-01-2019/Shift-2)

1
@2 ® 5

7
© T @4



3s.

36.

37.

38.

39.

The sum of all two digit positive numbers which when
divided by 7 yield 2 or 5 as remainder is:

(10-1-2019/Shift-1)
(a) 1256 (b) 1465
(c) 1365 (d) 1356
The sum of an infinite geometric series with positive terms
is 3 and the sum of the cubes of its terms is f—; . Then the

common ratio of this series is : (11-01-2019/Shift-1)

1 2
@3 (b) 3

2 4
(©) ) (d 9

a
Let @,y be a G.P. If —= =25, then <~ equals :
a4 as

(11-01-2019/Shift-1)
(a)5* (b)4(5%)
(05 (d)2(5)
Let x, y be positive real numbers and m, n positive integers.

The maximum value of the expression

m _.n

Xy

Wis: (11-01-2019/Shift-2)

@] Ok
l m+n
© 4 (d) 6mn

Let o and B be the roots of the quadratic equation
x?sin B —x (sinBcos O+ 1)+ cos =0 (0 <0 <45°), and

0 _1 n
a<B.ThenZ[a”+(ﬁ") ]isequalto: (11-01-2019)
n=0

1 1 1 1
@) 1-cos® 1+sin6 (b) 1+cosO® 1-sin6

1 N 1 q 1
© 1—cos® 1+sin6 (d) 1+cos6® 1-sinb

40.

41.

42,

43.

44.

45.

If 19th term of a non-zero A.P. is zero, then its (49th term):

(29th term) is : (11-01-2019/Shift-2)
(@4:1 (b)1:3
©3:1 @2:1

The product of three consecutive terms of a G.P.is 512. If
4 is added to each of the first and the second of these
terms, the three terms now form an AP. Then the sum of
the original three terms of the given G.P. is :

(12-01-2019/Shift-1)

14243 4.4k
SR AT VO P C SR =%A,

Then A is equal to (12-01-2019/Shift-1)

If sin* & +4 cos* ,B+2=4\/§ sin & cos 3,

a, B [0, 7] then cos(a+B)—cos(a—p)is equal to
(12-01-2019/Shift-2)

(@0 (b)-1

© 2 d) —2

If the sum of the first 15 terms of the series

3 2 1 3 1 3 3 3
1+ 1=] +|2=]| +3+| 3= +... isequal to 225k
4 2 4 4
then k is equal to (12-01-2019/Shift-2)
(a)108 (b)27
(c)54 (d)9

The sum of the first three terms of a G.P. is S and their
product is 27. Then all such S lies in :

(2-9-2020/Shift-1)
(@) (=0, =913, 0) (b) [-3,0)
(©) (=0,9] (d) (=o0,=3]L9,0)

If|x|<l,|y|<1land X # Y, then the sum to infinity of
the following series

(x+y)+ (P Hxy+y?)+ (P + X2y +xy? 4y )+ s

(2-9-2020/Shift-1)

x+y+xy
@ 1 Zna-y)

X+y—xy

® 1=0a-y)

X+y+xy

x+y_.xy
© 0+

@ o+



47.

48.

49.

50.

51.

If the sum of first 11 terms of an A.P., a, a, a,, ..... is
0 (a, # 0) then the sum of the A.P.,a,a,,a, ...... ,a,, 18

ka,, where k is equal to : (2-09-2020/Shift-2)

121 72

(@~ 10 (®) ~ rE
72 121

(© r (d) To

Let S be the sum of the first 9 terms of the series :

{x+ka} +{xX* + (k+2) a} + {x’ + (k+4) a}

wherea #0 and a = 1.

X' —x+45a (x-1)

If §= , thenk is equal to :
x-1
(2-09-2020/Shift-2)
(@3 (b)-3
(©1 (d)-5

If the first term of an A.P. is 3 and the sum of its first 25
terms is equal to the sum of its next 15 terms, then the
common difference of this A.P.is : (3-09-2020/Shift-1)

1 1
(@) s (b) 5

1
(©) 1

1 1
logy s | z+—+ to o
The value of (0.16) (3 ¥ j isequalto ...
(3-9-2020/Shift-1)

If the sum of the series 20+19%+19%+18%+ ..... upto

n term is 488 and the n" term is negative, then :
(3-09-2020/Shift-2)
(a)n=60 (b)yn=41

) 2
(d) nth term is —4—

(¢c)n"termis—4 5

52.

53.

54.

55.

56.

57.

58.

If m arithmetic means (A.Ms) and three geometric means
(G.Ms) are inserted between 3 and 243 such that 4" A.M.
is equal to 2" GM., then mis equalto ..........

(3-09-2020/Shift-2)
If1+(1-2%1)+ (1-4%3)+ (1-62.5)

+ ot (1-202.19) = 0, — 220, then an ordered pair

(4-09-2020/Shift-1)
(b) (11,103)
(d) (10,103)

(o, B)isequal to :
(2)(10,97)
(©(11,97)

The minimum value of 25"* 4 2°* jg:
(4-9-2020/Shift-2)

1

(@) 2 (b) 2 2

L
(© 2" @2

Leta, a,...,a bea given A.P. whose common difference
isanintegerand S, =a, +a, +....+a . If a, =1,

a, =300 and 15<n <50, then the ordered pair
(4-9-2020/Shift-2)

(S,_4-2,_,) is equal to:

(a) (2480, 248)
() (2490, 249)

(b) (2480, 249)
(d) (2490, 248)

If 2 42°.3' +2°.3° + ... +23" +3° =s-2", thenS'is

equal to: (5-09-2020/Shift-1)
311
(a)3'"! (b)—+2'°
2
(©)2.3! (d)3! -212

If 32sin20-1 14 anq 3472 5102% o6 the first three terms of
an A.P. for some o, then the sixth term of this A.P. is:

(5-09-2020/Shift-1)

(@)65 (b)81
(©)78 (d)66

If the sum of the first 20 terms of the series

log(7,2)x+10g(7l,3)x+log(7,4)x+... is 460, then x is

equal to: (5-09-2020/Shift-2)
(a) 72 (b) 72
(c)e? (d) 74621



59.

60.

61.

62.

63.

If the sum of the second, third and fourth terms of a
positive term G.P is 3 and the sum of its sixth, seventh and
eighth terms is 243, then the sum of the first 50 terms of

this G.Pis: (5-09-2020/Shift-2)
2 50 1 49
—(3" -1 —3"7 -1

() 13( ) (®) 5 6( )

© %(350 ) @ 2—16(350 )

Let a, b, ¢, d and p be any non zero distinct real numbers
such that (a’+ b?+ ¢?) p?- 2 (ab + bc +cd) p + (b2+ 2+ d?)
=0. Then: (6-09-2020/Shift-1)
(a)a, c,parein GP. (b)a,b,c,darein GP.

(c)a,b,c,darein A.P.

If f(x+y)=f(x) f(y)and

(d)a,c,pareinA.P.

Zf(x) =2,x,y€ N,where N is the set of all natural

x=1

/(4)

number, then the value of I (2) is:

(6-09-2020/Shift-1)

2 1
(@) 3 (b) 9

1 4
© 3 (d) 9

The common difference of the A.P. b,,b,,.....b, is 2 more

m

than the common difference of A.P. a,,a,,.....a, 1If

a,, =-159, a,py =-399 and b, =a,,, then b, is equal

to: (6-09-2020/Shift-2)
(@)-127 (b)81
(©) 127 (d) -81

Suppose that function f:R — R satisfies

f(x+y)=f(x)f(y) for all x,yeR and f(1) = 3. If

> f(i)=363, thenn s equal to .......
in1

(6-09-2020/Shift-2)

64.

65.

66.

67.

68.

69.

Five number are in A.P., whose sum is 25 and product is

2520. If one of these five numbers is —% then the greatest

number amongst them is (7-01-2020/Shift-1)

(@16 (b) 27

21
©7 @5

If the sum of the first 40 terms of the series,

3+4+8+9+13+14+18+19+.....is(102)m, then m is

equal to : (7-01-2020/Shift-2)
(a)10 (b)25
(©5 (d)20

Let a,a,,a,,... be a G.P. such that a <0, a,+a,=4 and

9
a+a=16.1f ) a, =42, then 1 is equal to:

i=1

(7-01-2020/Shift-2)

(a)171 (b) %
(c)-171 (d)-513

Let £:R — R be such that for all
X e R,(z1+X +21’X),f(x) and (3" +3’X) are in A.P.,

then the minimum value of (x) is:

(8-01-2020/Shift-1)

@0 (b)4
©3 (d)2

The sum 3 7% (14243 +....+k)is

(8-01-2020/Shift-1)
1 1
If the 10" term of an A.P. is — and its 20" term is —,

20 10

then the sum of its first 200 terms is:
(8-01-2020/Shift-2)

(a) 50% (b) 100

(©50 () 100%



70.

71.

72.

73.

74.

75.

76.

The sum, ZZ:I is equal to

(8-01-2020/Shift-2)

1 1 1 1
The product 24 x 416 x84 x16!28,.. .to oo is equal to:

(9-01-2020/Shift-1)

1

(a) 2* (b)2
78.
1
(c) 22 @1
If x= Z:):O(—l)n tanz" 6 and y= Zj:OCOSZH 0 S where
79.

V1
0<6< e then: (9-1-2020/Shift-2)

(@) y(1+x)=1 (b) x(1-y)=1

(© y(-x)=1 (d) x(1+y) =1

Let a be the ;* term of a G.P. of positive terms. If

>4, =200 and Y " a, =100 then Y a, is

n=1"1n

equal to: (9-1-2020/Shift-2)  30-
(2)300 b)175
(©)225 (d) 150

The number of terms common to the A.P.’s 3,7,11,...407 81.

and 2,9,16,...709 is . (9-1-2020/Shift-2)

If sum of the first 21 terms of the series

10g91/z X+ loggm X+ 10g91 o Xt ,where x>0is 504,

then x is equal to?
(2)81 (b) 243
(©) 7 d9

(20-07-2021/Shift-2)

Let {a,}”  be asequence such that a, =1,a, =1 and

a,,=2a, +a, forall n>1. Then the value of

n+2

o0 an
472; is equal to 2 (20-07-2021/Shift-2)

n=1

n(n+1)(2n+1) 77.

82.

Let S, be the sum of the first n terms of an arithmetic

S4n

progression. If S; =3S, , then the value of is ?

(25-07-2021/Shift-1)
(a) 4 (b)6
(©8 (d)2

7
If log, 2, log, (2" —5),10g3 (2" —EJ are in an arithmetic

progression, then the value of x is equal to

(27-07-2021/Shift-1)

7
If tan (g), X, tan (1—;] are in arithmetic progression and

i Sm
tan (;), Y tan(ﬁj are also in arithmetic progression,

then |x —2y] is equal to: (27-07-2021/Shift-2)

(@0 (®)3
()4 @1
The sum of all the elements in the set

{n€{1,2,...,100} | HF.C of n and 2040 is 1} is equal to

(22-07-2021/Shift-2)
Let S, denote the sum of first n-terms of an arithmetic

progression. If S,; =530,S, =140, then S,; —S, is equal

to: (22-07-2021/Shift-2)
(a) 1852 (b) 1842
(©) 1872 (d) 1862

If [x] be the greatest integer less than or equal to X, then

100 (_1)"n
Z[T] is equal to:

(25-07-2021/Shift-2)

n=8

(a)-2 (b)4
(c)2 ()0



83.

84.

85.

86.

87.

Let

S, =1(n-1)+2:(n-2)+3-(n-3)+...+(n-1)-1,n >4

(28, 1
The sum Z F_m is equal to

n=4

(01-09-2021/Shift-2)

e—1 . e—2
@5 (b) —~
e oS
© ¢ @ 3
! 4
Let a;,a,,.....,a, be an AP such that Z ~ g Ifthe
n=1 “n%n41

sum of this AP is 189, then aa,, is equal to
(01-09-2021/Shift-2)

@72

(c)36

(b)57
(d)48

. 2 X
w1 Zn(n+1)x2+2(2n+l)x+4 is equal to

n=l

(26-08-2021/Shift-2)

7 5
@ 3¢ ®)

! 02
© 3 @

The sum of all 3-digit numbers less than or equal to 500,
that are formed without using the digit "1" and they all are

multiple of 11, is (26-08-2021/Shift-2)

Let a,, a, ....a,, be an AP with common difference -3 and

b,,b,...b, be a GP with common ration 2. Let

12

Cp =ay +br,k=l,2,....,10. If C2212 and C3:13’

10
then ZCk is equal to

k=1

(26-08-2021/Shift-2)

88.

89.

90.

91.

If the sum of an infinite GP a, ar, ar?, ar’, ...... is 15 and

the sum of'the squares of its each term is 150, then the sum

of ar?, ar*, ar®, ...... is: (26-08-2021/Shift-1)

@ ® 2

) 2

©) =l (d) 2

) 2

The sum of the series

1 N 2 2° . 2% 5
]l X+l Xl 2" 1 when x=2 is:
(26-08-2021/Shift-1)

2101 101

(@) 1- 400 _1 (b) 1+ 400 _1
2100 100

(©1- 490 _q (d) 1+ 4190 _q

1 , 2, 3,
If 0<x<1 and Y=EX +§X +ZX +..., then the

1
value of ¢!*v at X =5 is: (27-08-2021/Shift-2)

(@%é (b) 2¢

1
© 2¢° (@ Ve

Three numbers are in an increasing geometric progression
with common ratio r. If the middle number is doubled, then

the new numbers are in arithmetic progression with
common difference d. If the fourth term of GP is 3r, then

1’ —d is equal to? (31-08-2021/Shift-1)

@ 7433 (b) 7-/3

©) 7-7J3 (d) 7443



92.

93.

94.

9s.

The sum of 10 terms of the series

3 + > + ! +
Px2* 2°x3% 3'x4’

is? (31-08-2021/Shift-1)

@ 1 ®)
143 a2
© 144 @ 700

Let a,,a,,a,,.... bean A.P. If

a +a,+..+a, 100 a, .
——=2 10— — p=10,then — is equal to:
a +a,+..+a, p a,

(31-08-2021/Shift-2)

121 ) 100
@ T00 ®) o1
19 o2
© 55 CURTS
If S=1+ ? L3 19+..., then 160S isequalto

575
(31-08-2021/Shift-2)

Iffor x, yeR, x>0,

1 1
y = (10g1o X) +£10810 X3J+{10g10 XQJ_’_"‘ upto oo terms

2+4+6+...+2y )
an 316+9+..+3y = log,, x >then the ordered pair
(x,y) isequal to: (27-08-2021/Shift-1)
(a) (10°, 6) () (10°,9)
(© (107, 3) (@) (10, 6)

96.

97.

98.

99.

3 2 5 3 7 4 .
If 0<x <1, then EX +§X +ZX +..., is equal to:

(27-08-2021/Shift-1)

(a) thXj+logc(l—x)

X

1+x

(b) x(lx)-i-logc(l—x)
17—X+10 (l—x)
(c) Tox o8

(@ 1 +log, (1-x)

Let

Sn(x)zlogl x+log , x+log , x+log , x+log , x

a2 a? ab all als

+log | x+...... upto n-terms where a > 1.

If S,, (x) =1093 and S,, (2x) =265 ,then the value of a

isequalto . (16-03-2021/Shift-2)

1 11
Let —,a andbin GP. —»—,6 arein A.P., where a, b> 0.
16 ab

Then 72(a + b) is equal to .
(16-03-2021/Shift-2)

k r
Let S, = tan™' [2””6—3%1) .Then limS, s equal to:
r=1 +

(16-03-2021/Shift-1)

(b) tan™ (3)

(a) tan” (gj
2

(3
© 7 (@ cot’ (5}



100.

101.

102.

103.

104.

Let [X] denote greatest integer less than or equal to x. If

3n .
for ne N, (1_X+X3) :Zajxj, then

=0

=

D a,+4 > a,, isequalto:  (16-03-2021/Shift-1)

(a) ot (b)n
©]1 (d)2

Consider an arithmetic series and a geometric series having
four initial terms fromthe set {11, 8,21, 16,26, 32,4}.Ifthe
last terms of these series are the maximum possible four
digit numbers, then the number of common terms in these

two series is equal to (16-03-2021/Shift-1)

Let S, be the sum of first 2n terms of an arithmetic
progression. Let S, be the sum of first 4n terms of the

same arithmetic progression. If (S, —S,) (S, —S, ) is 1000,

then the sum of the first 6n terms of the arithmetic
(18-03-2021/Shift-2)

(b) 5000

(d) 1000

progression is equal to :
(2)3000
(c) 7000

10
If Z r!(r’ + 6r° + 2r+ 5) = o (11!), then the value of o,

r=1

is equal to (18-03-2021/Shift-2)

The value 3+ ! T is equal to :
4+
1
3+ I
4+
34, 0
(18-03-2021/Shift-1)

(@) 2++/3 (b) 4++/3
© 3+243 @) 1.5++3

10S.

106.

107.

108.

109.

1 1 1 1
¥l 5 7y et 201 1 is equal to:
(18-03-2021/Shift-1)
101 Wy 2L
@ 408 ®) 404
25
© %00 @ Tor

If o, are natural numbers such that 100* —199

B =(100)(100) +(99)(101) +(98)(102) +...+(1)(199) ,

then the slope of the line passing through (OL, B) and origin

is
(a)540
(c)550

(18-03-2021/Shift-1)
(b)510
(d)530

The missing value in the following figure is ............ .

A 2
B EA
V42| a6 .
12 PR (18-03-2021/Shift-1)
N 8 7N

The sum of first four terms of a geometric progression

65
(GP)is In) and the sum of their respective reciprocals is

18

65
—5 - Ifthe product of first three terms of the GP. is 1, and

the third term is o, then 2a, is .

(24-02-2021/Shift-2)

The minimum of f(x)=a" +a"™*, where a,x e R and

a >0, is equal to:

(a) a+1

(c) 2a

(25-02-2021/Shift-2)

() 24/a

(d) El+l
a



110.

111.

112.

If 0< 9,¢<§,x = cos™ 0,y =) sin™ ¢ and
n=0 n=0

z=Y cos’ 0-sin”" ¢ then:

n=0

(25-02-2021/Shift-1)

(a) xyz=4 (b) Xxy+yz+zx =12

() xy+z=(x+y)z (d) xy—z=(x+y)z

Let A|,A,,A,,... be squares such that for each n >1, the
length of the side of A equals the length of diagonal of
A .. Ifthelength of A is 12 cm, then the smallest value

of n for which area of A is less than one, is

(25-02-2021/Shift-1)

= n?+6n+10
The sum of the series Z 1 1

~ (2n+1)!

(26-02-2021/Shift-2)

is equal to

41 19
—-——e+—e -10
(b) —gre+g

41 19
—e+—e +10
@~ 3

113.

114.

115.

If the arithmetic mean and geometric mean of the p™ and
q™ terms of the sequence —16, 8, —4, 2,... satisfy the

equation 4x’>-9x+5=0,then p+q is equal to
(26-02-2021/Shift-2)

In an increasing geometric series, the sum of the second

and the sixth term is 2—25 and the product of the third and

fifth term is 25. Then, the sum of 4®,6™ and 8" terms is

equal to : (26-02-2021/Shift-1)
(2)26 (b)30
©32 (d)35

The sum of the infinite series

2 7 12 17 22

I+—t+—+—+—F+—+...... i
3732 3 g 38 is equal to
(26-02-2021/Shift-1)
E] e
@ )
© - @4
g 4



EXERCISE - 3 : ADVANCED OBJECTIVE QUESTIONS

Objective Questions I [Only one correct option|] 9,

1.

If the sum to n terms of a series be 5n° + 2n, then second
termis

(@15 by 17
(c)10 )5

If the sum of the 10 terms of an A.P. is 4 times to the sum of
its 5 terms, then the ratio of first term and common

difference is 10.
(a)1:2 ®2:1

(©)2:3 (d)3:2

Ina GP.ifthe (m+ n)th termbe p and (m— n)th term be q then

the m” term is

(@ pq ® yp/q

(©) Ja/p (@ +p/q 1.

The least value of n for which thesum 1 +3+3*+....ton
terms is greater than 7000 is

(@)7 ()9
(11 (d)13

A GP. consist of even number of terms. If the sum of the 12

terms occupying the odd places is S, and that of the terms
in the even places is S, then the common ratio of the G.P.
is

(@ :— (b) 2— B
© = (@ o

S, 28, 14.
The value of9'°. 9" . 9" .. will be
(a)3 (b)3’
(©)3 (d)3”

If the third term of a G.P. is 4, then the product of its first 5
terms is

(4 (b)4'
©4 (d) None

Six arithmetic means are inserted between 1 and 9/2, the 4"
arithmetic mean is

(a)2 (b)1
(©3 (d)4

Ifone GM., g and two A.M.’s p and q are inserted between

(2p-9) (pP—2q) _

g

two number a and b, then

(@1 (b)-1
(©)2 (d)-3
If a, b and c are positive real numbers, then the least value

1 1 1
of(a+b+c) ;+B+E is

@9 (b)3

(c)10/3 (d) none of these

a b ¢
If a, b and ¢ are positive real numbers then g+;+; is

greater than or equal to

(@3 (b)6
(©)27 (d) none of these

The sum of the series 1’ +3°+5°+ ... to 20 terms is

(2) 319600
() 306000

(b) 321760
(d) 347500
Ifa,4,bareinAP;a, 2, barein GP., thena, 1, b are in

(a)HP (b)AP
(c)GP (d) none of these
Ifa,a,a,...a arein A.P. where a, >0 Vi, then

1 1 1
+ Fot———=

n+1

n-1
@G O

n+l1

n-1
© T @ oo



15.

16.

17.

18.

19.

20.

21.

The first and last term of an A.P. are a and / respectively. If
s be the sum of all terms of the A.P., then common difference
is

/% _ a2 0% _ a2
@) 2s—({+a) (®) 2s—({—a)
0% +a? (% +a’

© S5rira) @ % —(ra)

Given p A.P.’s, each of which consists of n terms. If their
first terms are 1, 2, 3, ...., p and common differences are
1,3,5,....,2p— 1 respectively, then sum of the terms of all
the progressions is

(a) %np (np+1) (b) %n p+1)

(c)np(n+1) (d) none of these

If the sum of m consecutive odd integers is m*, then the
first integer is

(bym’+m-1

(d)ym’—m+1

(@)m’+m+1
(c)m'-m-1
Ifa, B beroots ofxX’~3x+a=0and v, & are the roots ofx’

—12x+b=0and o, 3,7, 8 (in order) form an increasing GP.,
then

(a)a=3,b=12 (b)a=12,b=13

(c)a=2,b=32 (d)a=4,b=16

The sum of the first 10 terms of§+§+2+1—7+... is
4 8 16

(ay10-2" 9-2"

(c)11-27" (d) none of these

The sum of an infinite G.P. series is 3. A series which is
formed by squares of its terms have the sum also 3. First

series will be
3333 PRI A e
(a)2’4’8’16"’ ® 5416
111 11
(C) 3,9,27,81,... (d) 1,—5,3—2,—3—3,...

The sum of the series 5.05+1.212+0.29088 + ... o is
(a) 6.93378 (b)6.87342
(c)6.74384 (d) 6.64474

22.

23.

24,

25.

26.

27.

28.

29.

b+a b+c .
is

If a, b, ¢ are in H.P., then the value of +

—a b-c
@0 (b)1
(©)2 (@3

The harmonic mean of roots of the equation

(5+42)x2 —(+/5)x +(8+2v/5) =0 is

(@2 (b4
(©)6 (d)8
2
The harmonic mean between two numbers is 14 g and the

geometric mean is 24. The greatest number between them
is:

@) 72
©)18

(b)36
(d) 60

Let x be the arithmetic mean and y, z be the two geometric
means between any two positive number. Then value of

y' +2’
Xyz 18
(@)2 (b)3
(c)12 (d)3/2

1
If X12 +X§ +X§ +....+X§O =50 andﬁzAthen

X| X5..X50
(a) Aminimum = 1 (b) Amaximum = 1
(C) Aminimum - 50 (d) Amaximum - 50

n
A series whose nth termis —+ Y, the sum of r terms will be
X

r(r+1) r(r—1)
(a) w T (b) =

r r(r+l)
() X(r—l)—ry (d) 2y

The sumof series 1.3 +2.5°+3.7°+. .. upto 20 terms is

(a) 188090 (b) 189080
(c) 199080 (d)None
1’-2°+3°-4’+ .. t0 21 terms =
(a)210 (b)231
(¢)-210 (d)—231



30.

31.

32.

33.

34.

3s.

36.

37.

38.

1+3+7 +15+31+...tonterms=

(@2""'—n b2 -n-2
(c)2"-n-2 (d) None
1

If nth term of a series is (m+1)(n+3) > then sum of infinite

terms of the series
(a)32
()52

(b) 12
() 5/12

Let Zr4 = f(n), then Z(2r —1)* is equal to
r=1 r=1

() f(2n)—16f(n)
(©)f(2n—1)-8(f(n)

The sum of the n terms of the series

(b).f(2n) =7 f(n)

(d) none of these

I+(1+3)+(1+3+5)....
(@’ (b) [@}
D (2n+1
c) [%} (d) none of these

Consider the sequence 1,2, 2, 3, 3, 3 ... where n occurs n
times. The number that occurs as 2007" term is

(@) 61 (b) 62
© 63 (d) 64

Ifp, q, r are in A.P., then pth, qth and rth terms of any G.P.
are in

(a)A.P. (b)GP.

(c)H.P. () A.GP.
Ifn(x+z)+In(x—2y+2z)=2In(x-2z),thenx,y,zarein
(a)A.P (b)GP

(c)H.P (d) none of these

Ifa, b, c are three unequal numbers such that a, b, ¢ are in
AP.andb—a,c—b,aareinGP.,thena:b:c=

(a)2:3:5 (b)1:2:4
(©)1:3:5 (d1:2:3

Ifa, b, ¢ are 3 positive numbers in A.P. and az, bz, ¢’ are in
H.P., then

(a)a=b=c

. (Ejl/z
©b'=|%

(b)2b=3a+c¢

(d) None

39.

40.

41.

42.

43.

44.

45.

The sum of three consecutive terms in G.P. is 14. If 1 is
added to the first and the second term and 1 subtracted
from the third, the resulting new terms are in A.P. Then the
lowest of the original terms is

(@1 (b)2
(c)4 (d)8

If5x—y,2x +y,x +2yare inA.P.and (x-1)’, (xy + 1), (y+1)’
arein GP.,,x#0,thenx +y=

3
a) — b)3
(a) 2 (b)
(©)-5
Four distinct integers a, b, ¢, d are in A.P. If a+b+c’= d,
thena+b+c+d=

(@1 (b)0
(©-1

The sum of n terms of the following series

(d) none of these

(d) none of these

1+(1+x)+(1+x +x)+...willbe

1-x" x(1-x")
(a) T—x (b) Ix
n(1-x)—-x(1-x")
(©) (d) none

(1-x)?

If the sum of n terms of G.P. is S, product is P and sum of
their inverses is R, then pP’=

@R/ (b)SR
© RS @ (SR
Ifx=111 .. 1 (20digits), y=333..3 (10 digits) and z=222...2
2
(10 digits), then =—>— =
V4
(@1 (b)2

1
c) — d)3
© 3 ()
The largest positive term of the H.P., whose first two terms

gand2 i
are 5 3 is
13
a) — 6
(a) 2 (b)

15
© X @8



46.

47.

48.

Ifa, b, c are in H.P., then which one of the following is true

ac

I B I
@) b—-a b-c b ()a+c
b+a+b+c 1 HN

(© b_a b_c (d) None

Elm equals to:

(0 (b)1

(c)o (d) 1/4
al?2

Ifa,b, care in A.P.,, then —,—,— arein
bc ¢ b

(a)A.P. (b)GP.

(c)H.P. (d) None

Objective Questions II [One or more than one correct option]

49.

50.

If the first two terms of a progression are log, 256 and
log, 81 respectively, then which of the following statements
are true :

(a) If third term is log, 16, then the terms are in G.P.
(b) If third term is 2 log, 1, then the terms are in A.P.

2
(c) If third term is 3 log, 16, then the terms are in H.P.

(d) If the third term is log, 8, then terms are in A.P.

If the first and the (2n— 1) th term of an AP, GP and HP are
equal and their nth terms are a, b and c respectively, then
which of the following may be correct.

(a)a=b=c (b)yazb=>c
(c)atc=b (d)ac—b’=0

Numerical Value Type Questions

51.

52.

53.

Two consecutive numbers from 1, 2, 3 .... n are removed.

. . - . 105
The arithmetic mean of remaining n — 2 numbers is 7

Then n must be

The value of n for which

1.214+2.22+3.234+ ... +n.20=20"1042 g
1 1

IfS, =—-——+
2n n+1

15
! then ZSH _135 , then the
2(n+2) o k

numerical quantity k must be

Assertion & Reason

Use the following codes to answer the questions

GV

®)

©
D)

®)
54.

5S.

56.

57.

Ifboth ASSERTION and REASON are correct and reason
is the correct explanation of ASSERTION.

If both ASSERTION and REASON are true but and
REASON is not the correct explanation of ASSERTION.

If ASSERTION is true but REASON is false.
If ASSERTION is false but REASON is true.
If ASSERTION and REASON are both false.

Assertion : There exists an A.P. whose three terms are
V2,43,4/5.

Reason : There exists distinct real numbers p, q, r satisfying

V2 =A+(p-1)d, 43 =A+(q-1)d,

J5 =A+(r-1)d.
(@A (b)B (©C
(dD ()E

Assertion : If all terms of a series with positive terms are
smaller than 107, then the sum of the series upto infinity
will be finite.

Reason : If S, < %then lim S is finite.

(a)A (b)B
@D (©E

Assertion : Ifthree positive numbers in GP. represent sides
of a triangle, then the common ratio of the GP. must lie

«/g—l «/§+1
and .

2 2

©C

between

Reason : Three positive real numbers can form sides of a
triangle if sum of any two is greater than the third.

(@A (b)B (©C
(D (e)E
Assertion : The sum of an infinite A.G.P.

at(@at+d)yx+(a+2d)x*+(@a+3d)x>+.... , where
|x | <1 always exist.

Reason : The sum of the infinite series
atar+ar’t.... converges if |r|<1.
(a)A (b)B
(dD (©E

©C



Match the Following

58.

Each question has two columns. Four options are given
representing matching of elements from Column-I and
Column-II. Only one of these four options corresponds
to a correct matching.For each question, choose the option

corresponding to the correct matching.

Column I consist of some terms where a,b,c are in HP and
Column II consist of name of corresponding progression
formed by terms in column I.

Column -1 Column -1I
a b c Hp
® b+c—a c+a—b a+b-c ®)
1 1 1 @
B b bc Q@
L Db b D
(IID 2’2’ 2 (R)
a b C
a) b+c c+a a+b
Which of the Following is Incorrect:
(a)I-P bII-Q
(c)1I-Q (dIvV-P

59.

Column I consist of progression which roots of equation

ax® +bx* +cx+d =0 form and column II consist of
relation between a,b,c,d

Column - I Column -1I
@ AP (P) b'd=ac’
am Gp (Q) 27ad’=9bed”—2¢'d
an Hp (R) 2b’—9abc+27a°d=0
Which of the Following is Incorrect:
(a)I-R (b)II—P
(0 II-Q (dI-Q

Text

60.

61.

62.

63.

64.

65.

If the equation X' —4x’ +ax’ +bx + 1 =0 has four positive
roots, then find a and b.

If a, b, ¢ are different positive numbers prove that
at+b'+ c4>abc(a+b+c).

If x, y, z are positive real numbers satisfying the equation
X+ 9y2 +257° = 3xy + 15 yz+ 5zx then find the progression
ofx,yand z.

14 94 4 4

Show that 73735577 (20 _1)(2n +1)

n(4n2 +6n+5) ,_n
48 16(2n+1)

+...1 terms

1 2 3
i jeg —+——+——
Find the sum of the series 313571357

A sequence of real numbers a, a,, a,, ..., a_is such that
a,=0,a|=la +1][a)=la,+1],...[a|=a  +1].

1({& 1
Prove that — a |>——.
v n(; ‘j 2



EXERCISE - 4 : PREVIOUS YEAR JEE ADVANCED QUESTIONS

Objective Questions I [Only one correct option|]

1.

If a, b, c and d are positive real numbers such that

at+b+c+d=2,then M = (a+Db) (c + d) satisfies the

relation : (2000)
(a)0<M<1 (b)1<M<2
(©)2<M<3 (d3=<M=<4

Consider an infinite geometric series with first term a and
common ratio . If its sum is 4 and the second term is 3/4,

then : (2000)
4 3

a)a=—,r=— b)a=2,r=3/8

(a) - T=7 (b)

(c)a=3/2,r=1/2 (d)a=3,r=1/4

Let o, B be the roots of x>—x + p=0and y, d be the roots
ofx*—4x+q=01Ifa, B, v, 6 are in G. P, then the integer

values of p and q respectively are : (2001)
(a)-2,-32 (b)-2,3

(¢)-6,3 (d)-6,-32

If the sum of the first 2n terms of the A.P. 2,5, 8, ........ is
equal to the sum of the first n terms of the A. P. 57, 59, 61
......... then n equals : (2001)
(a)10 (b)12

(©11 (d)13

Let the positive numbers a, b, ¢, d be in A. P. Then abc,

abd, acd, bed are : (2001)
(a)inH.P. (b)inA.P.

(¢)inG.P. (d) none of these

Ifa,a, ... a_are positive real numbers whose product

is a fixed number ¢, then the minimum value of
(2002)

(@)n(2c)'" (b) (n+T)ct"
(¢) 2nc' (d)(n+1)2c)™

Suppose a, b, ¢ are in A. P. and a2, b% ¢? are in G. P.
Ifa<b<canda+b+c=23/2, then the value of g is :

(2002)
e oL
(a) ;) (b) 3
1 1 1 1
(© E_ﬁ (d) 2_\/5

10.

11.

12.

13.

is always greater

2
If ae(O,g] then /x> +x+\}w

x> +x
than or equal to : (2003)
(a)2tana (b)1
()2 (d) sec? a
An infinite G.P. has first term ‘X’ and sum 5, then x belongs
to: (2004)
(a)x<-10 (b)-10<x<0
(©)0<x<10 (d)yx>10
o, are roots of ax?> + bx + ¢ =0, a # 0 and A = b*—4ac.
If o+ B, a?+ B2 and o+ B3 are in G. P., then : (2005)
(a)A=0 (b)bA=0
(c)cA=0 (d)bc=0

If the sum of first n terms of an A.P. is cn?, then the sum of

squares of these n terms is : (2009)

() n(4n’ -1)c’ (b) n(4n’ +1)c’
© n(4n* -1)c? (d) n(4n® +1)c?
Leta,a,,a.,... be in aharmonic progression with a, = 5 and

a,,=25. The least positive integer n for whicha <0 is
(2012)

(2)22 (b)23

(c)24 (d)25

Letb,>1fori=1,2,....,101. Suppose log b ,log b,, .....,
log, b, are in Arithmetic Progression (A.P.) with the
. @, are in

A.P.suchthata =b anda, =b,.Ift=b +b,+...+b
+a_, then (2016)

517

common difference log, 2. Suppose a, a,, ..

ands=a +ta,+ ...
(@)s>tanda, >b (b)s>tanda,  <b

(c)s<tanda, >b (ds<tanda,  <b



Objective Questions II [One or more than one correct option|

14.

4n k(k+1)

Let S, =) (-1) > k*.Then,S can take value(s)

1

(2013)
(a) 1056
(©) 1120

(b) 1088
d) 1332

Numerical Value Type Questions

15.

16.

17.

18.

19.

20.

2 3 n
Let A, = ST (EA B IR (-n™! 3
4 4 4 4
B,=1-A_. Find a least odd natural number n, so that

B>A, vn2>n, (2006)
Let S, k=1, 2, ... 100, denote the sum of the infinite

. . . k-1
geometric series whose first term is ey and the common

ratio is l . Then the value of

1002 100

+3 | (k> =3k +1)|S, is... 2010
001 k;'( IS, (2010)
Let a, a, a,,..., a, be real numbers satisfying

a,=15,27-2a,>0anda =2a_ —a_ ,fork=3,4,.,11.1f

2 2 2
a, +a, +...+a a,+a, +...+a
% =90, then the value of %

isequal to ..... (2010)

Leta,a,a,...,a  beanonconstant arithmetic progression

12722 7327772 7100

p
witha =3 and S, = Zai, 1 <p<100. For any integer n

i=1

S
with 1 <n <20, let m = 5n. If S_m does not depend on n,

n

thena,is...... (2011)
The minimum value of the sum of real numbers
a>,a* 3a3 1,a%and a'®witha>0is ... (2011)

A pack contains n card numbered from 1 to n. Two
consecutive numbered card are removed from the pack
and the sum of the numbers on the remaining cards is
1224. If the smallest of the numbers on the removed cards
is k, then k — 20 is equal to (2013)

21.

22.

[ ]

24.

25.

26.

27.

3.

b
Let a,b,c, be positive integers such that; is an integer. If

a,b,c are in geometric progression and the arithmetic mean

. a’+a-14 .
of a,b,c is b + 2, then the value of s S

1 (2014)

Suppose that all the terms of an arithmetic progression
(A.P.) are natural numbers. If the ratio of the sum of the
first seven terms to the sum of the first eleven terms is 6 :
11 and the seventh term lies in between 130 and 140, then

the common difference of this A.P. is. (2015)

The sides of a right angled triangle are in arithmetic
progression. If the triangle has area 24, then what is the

length of its smallest side ? 2017)
Let X be the set consisting of the first 2018 terms of the
arithmetic progression 1, 6, 11, ...., and Y be the set

consisting of the first 2018 terms of the arithmetic
progression 9, 16,23, ... . Then, the number of elements in

the set X UY is (2018)

Let AP (a, d) denote the set of all the terms of an infinite
arithmetic progression with first term a and common
difference d > 0. If

AP(1,3) " AP(2,5)" AP(3,7) = AP(a,d)

thena+dequals........ (2019)

Let m be the minimum possible value of
log, (3" +3°% +3”3), where y,,y,,y, are real numbers
for which y,+y,+y,=9. Let M be the maximum possible
value of (log, x, +log, x, +log, x;), where x,,x,,x; are

positive real numbers for which x, +x, +x; =9. Then

the value of log, (m’)+log, (M?) is........... . (2020)

Let a,,a,, a,, ..... be a sequence of positive integers in
arithmetic progression with common difference 2. Also,
let b, by, b, ..... be a sequence of positive integers in
geometric progression with commonratio 2.1f a, = b, =c,

then the number of all possible values of ¢, for which the
equality

2(a,+ay+...+a,)=b +b, +...+b,

Holds for some positive integern, is ............ . (2020)



Assertion & Reason

GV

(B)

©
D)
28.

If ASSERTION is true, REASON is true, REASON is a
correct explanation for ASSERTION.

If ASSERTION is true, REASON is true, REASON is not
a correct explanation for ASSERTION.

If ASSERTION is true, REASON is false.
If ASSERTION is false, REASON is true.

Suppose four distinct positive numbers a , a , a,, a,are in

GP.Letb =a,b,=b +a,b,=b,+a, anclljbj’: t3)’3+4a4.
Assertion : The numbersb ,b,,b,, b, are neither in AP nor
inG.P.

Reason : The numbers b, b,, b, b, are in HP. (2008)
(@A (b)B

(©)C (D

Using the following passage, solve Q.29 to Q.31

Passage — 1

29.

30.

31.

Let V, denote the sum of the first r terms of an arithmetic
progression (A.P.) whose first term is r and the common
differenceis (2r—1).LetT =V _ ~V -2andQ=T_ T,
forr=1,2,... (2007)

The sumV +V_ +.. +Vnis :

(a) én(n+1) (Bn*-n+1) (b) én(n+l) (3n’ +n+2)

(©) %n (2n’ —n+1) (d) %(2n3 —2n+3)

T is always :

(a) an odd number (b) an even number
(c) a prime number (d) a composite number
Which one of the following is a correct statement ?
(@ Q,,Q,,Q,,...are in A.P. with common difference 5
() Q,,Q,,Q,... are in A.P. with common difference 6
(©)Q,,Q,,Q,... are in A.P. with common difference 11

(d)Q,=Q,=Q,=...

Using the following passage, solve Q.32 to Q.34

Passage — 2

32.

33.

34.

Text

3s.

Let A, G,, H, denote the arithmetic, geometric and
harmonic means, respectively, of two distinct positive
numbers. For n > 2, let A and H_| has arithmetic,
geometric and harmonic meansas A , G , H respectively.

(2007)
Which one of the following statements is correct ?
@G>G,>G>...
(b)G,<G,<G,<...
©G,=G,=G,=...
(d)G,<G,<G,<..and G,> G, >G> ...
Which of the following statements is correct ?
@A >A> ..
(b)A <A <A, <.
©)A>A>A>..andA <A <A <..
(A <A <A <..andA>A>A>..
Which of the following statements is correct ?
(@H,>H>H>..
(b)H,<H,<H,<...
(c0)H>H,>H>...and H,<H,<H <...
(d)H <H,<H,<..andH,>H,>H>...

Let a, a,, .... be positive real numbers in geometric
progression. For eachn, letA , G , H be respectively, the
arithmetic mean, geometric mean, and harmonic mean of
a,a,...,a . Find an expression for the geometric mean of

G,,G,,...,G intermsof A ,A,,..,A ,H ,H,,..,H . (2001)



Answer Key

CHAPTER -3 | SEQUENCE AND SERIES

EXERCISE-1:
BASIC OBJECTIVE QUESTIONS

1. (b) 2.(c)
6. (c) 7. (b)
1. (b) 12. (b)
16.(d) 17.(b)
21. (a) 22, (a)
26.(c) 27.(c)
3.(b) 32.(b)
36.(c) 37.(c)
41. (b) 42.(c)
46.(d) 47.(c)
51. (d) 52. (b)
56.(a) 57.(c)
61.(0) 62.(191)
66.(3) 67.(8)
71.(2) 72.(3)
76. (53261)

80. (398.00)

3.(b)
8.(c)
13.(c)
18. (d)
23.(c)
28. (b)
33. (b)
38.(d)
43.(a)
48.(a)
53.(a)
58. (d)
63.(24)
68.(12)
73.(5)
77.(570)

4. (d)
9. (b)
14. (a)
19. (b)
24.(a)
29. (b)
34. (a)
39. (b)
44. (c)
49. (c)
54. (a)
59. (a)
64.(16)
69.(3)
74.(9)
78.(1)

5. (b)
10. (b)
15. ()
20. (c)
25. (c)
30. (b)
35. (a)
40.(d)
45.(a)
50.(c)
55. (a)
60.(89)
65. (1)
70.(1)
75.(34)
79. (3.00)

EXERCISE - 2:

PREVIOUS YEAR JEE MAIN QUESTIONS

1. (d) 2.(d)
6. (d) 7. (a)
1. (a) 12. (a)
16.(c) 17. (b)
21.(c) 22.(d)

3.(d)
8. (b)
13. (d)
18.(d)
23.(d)

25.(76.00)26. (660.00)

29.(c) 30.(a) 31.3.00 32.(52.00)33.(d)
34.(d) 35.(d) 36.(b) 37.(a) 38.(c)
39.(c) 40.(c) 41.(28.00)42.(303.00)
43.(d) 44.(b) 45.(d) 46.(b) 47.(b)
48.(b) 49.(a) 50.(4.00) 51.(c)

52. (39.00) 53.(b) 54.(b) 55.(d)
56.(a) 57.(d) 58.(b) 59.(d) 60.(b)
61.(d) 62.(d) 63.(5.00) 64.(a) 65.(d)
66.(c) 67.(c) 68.(1540.00) 69. (d)
70. (504.00) 71. (c) 72.(c)  73.(d)
74.(1400)75.(a)  76.(7.00) 77.(b)  78.(3.00)
79.(a)  80.(1251.00) 81.(d) 82. (b)
83.(a) 84.(a) 85.(d) 86.(7744.00)
87.(2021.00) 88.(a) 89.(a) 90.(a)
91.(d) 92.(a) 93.(d) 94.(305.00)
95.(b) 96.(a) 97.(16.00) 98.(14.00) 99. (d)
100.(c) 101.(3.00) 102.(a) 103.(160.00)
104.(d) 105.(d) 106.(c) 107.(4.00)
108.(3.00)109.(b) MO.(c) 1M.(9.00) M2.(c)

1n3. (10.00) 4. (d)

15. (a)

4. (a) 5. (a)
9.(d) 10. (b)
14.(a) 15.(c)
19.(a) 20.(a)
24. (b)

27.(a)  28.(d)



CHAPTER -3 | SEQUENCE AND SERIES

EXERCISE - 3:
ADVANCED OBJECTIVE QUESTIONS

1. (b)

6. (c)

. (a)
16. (a)
21. (d)
26.(a)
31. (d)
36.(c)
41. (d)

46. (d)

50. (a,b,d) 51. (50)

55. (e)

2. (a)

7.(c)

12. (a)
17. (d)
22.(c)
27.(a)
32. (a)
37.(d)
42.(c)

47. (d)

56. (a)

60.(a=6,b=-4)

1

64. =7

2

1

13.5..(2n+1)

3.(a)
8.(c)
13. (a)
18. (c)
23. (b)
28. (a)
33.(c)
38.(a)
43. (d)
48.(d)
52. (513)

57. (a)

4. (b) 5. (b)
9. (b) 10. (a)
14.(a) 15.(a)
19.(c) 20.(a)
24.(a) 25.(a)
29.(b)  30.(b)
34.(c) 35.(b)
39.(b) 40.(a)
44.(a) 45.(b)
49. (a,b,c)
53.(544) 54.(d)

58.(b) 59.(d)

62. (Harmonic progression)

|

EXERCISE-4:
PREVIOUS YEAR JEE ADVANCED QUESTIONS

1. (a) 2.(d) 3.(a) 4. (c) 5. (a)
6.(a) 7.(d) 8(a) 9.() 10.(c)
1. (c) 12.(d) 13.(b) 14.(ad) 15.(7)
16.(3) 17.(0) 18.(9) 19.(8) 20.(5)
21.(4) 22.(9) 23.(6) 24.(3748)

25. (157.00) 26.(8.00) 27.(1.00) 28.(c)

29. (b) 30.(d) 31(b) 32.(c) 33. (a)

1
34.(b) 35.G,=(AA,..A, HH,..H )=
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