Sequences and Series

Questionl

The number of common terms in the progressions 4, 9, 14, 19,...... , up to 25th
term and 3, 6, 9, 12, up to 37" term is :

[27-Jan-2024 Shift 1]
Options:

A.

9

B.

D.
8

Answer: C

Solution:

4,9,14,19, ..., upto 25 ™ term
Tys=4+(25-1)5=4+120=124
3,6,9,12,...,upto37® term
T,;;=3+(37-1)3=3+108=111
Common difference of I series d, = 5

Common difference of Il ¢

series d, =3
First common term =9 , and
their common difference = 15(LCM™ of d, and d, ) then common terms are

9,24, 39, 54, 69, 84, 99

Question?2

If

B=3% L@ Ep) L@ E0p) L8 8p) £y co0s
i 2 P

then the value of p is

[27-Jan-2024 Shift 1]
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Answer: 9

Solution:

2
1—

tw
o | | ]

| =
—
—

|

)

(sum of infinite terms of A.G.P = -2 dr

+ ]
L= a-»°

:)%:4:)}):9

Question3

20,19 1,181, 17 % ..... ~129 i is -

The 20" term from the end of the progression =~ + 2

[27-Jan-2024 Shift 2]
Options:

A.

-118
-110

-115
D.
-100

Answer: C

Solution:

T g 1
20,19 7,18 5,17 5, ..., 129 5

This is A.P. with common difference

d1=—l+l=—§
3 2
1 1
2O s 19 =,20
s 4

This is also A.P. a =—129 L‘_l and d= %

Required term =

- 120 2+ 20— 1)
4

1

=—120— _+15-
4

o
S s
4

Question4
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If in a G.P. of 64 terms, the sum of all the terms is 7 times the sum of the odd
terms of the G.P, then the common ratio of the G.P. is equal to

[29-Jan-2024 Shift 1]
Options:

A.

7

B.

D.
6

Answer: D

Solution:

2 3 63
atartar +tar t..t+a

=T(a+ ar’+art....+ arﬁz)

. a(l —rﬁ_t) _ Ta(l —rﬁd')
1-r 1—?"2

¥F==0

Questionb

In an A.P., the sixth terms a6 = 2. If the ajajas is the greatest, then the
common difference of the A.P., is equal to

[29-]Jan-2024 Shift 1]
Options:
A.

3/2
8/5
2/3
D.

5/8

Answer: B
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Solution:

ag=2=a+5d =2
a,aa;=ala+3d)a+4d)
—2-5d)2-2d)2-d)

F(d)=8-32d +34d*—20d +30d° - 10d°

Fld)=-2(5d —8)33d —2)

— + =
2/3 8/5

Lh| oo

Question6

If logea, logeb, logec are in an A.P. and logea — loge2b, loge2b — loge3c,

loge3c — loge a are also in an A.P, then a:b:c is equal to

[29-Jan-2024 Shift 2]

Options:

16:4:1

25:10:4
D.

6:3:2
Answer: A

Solution:
log a, log b. log,c are in A.P.
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Question?7

If each term of a geometric progression aj, a, a3,... with a; = 1/8 and ap #
ai, is the arithmetic mean of the next two terms and S,, = a; + a» +... + an,
then Spg — S3g is equal to

[29-Jan-2024 Shift 2]

Options:

) 15
Answer: D

Solution:

Let » th term of the GP be a* ™. Given,

s A +

20 =a,,,ta,_ .,

~ H—1_ n r+1
g =4ar T4ar
g

Z=1+7

.

PHr—2=0

Hence, we get, r=—2(asr#1)

S0, S,;,—S;;= (Sum upto 20 terms) - (Sum upto 18 terms )=T,,+T,,
T+ Tyy=ar (1+1)

Putting the values a= % andr=-2;

_nl3

wegetT , +7T,,=—2
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Question8

Let Sa denote the sum of first n terms an arithmetic progression. If Sy = 790

and S19 = 145, then S45 — S5 is:

[30-Jan-2024 Shift 1]
Options:

A.

395
390

405

D.
410

Answer: A
Solution:

Sy0= 22a+194]=790
2a+19d =79 ........... (1)
Si0= 1—;[23 +9d] =145

2a+9d =29 .......... (2)

From (1)and (2)a=—8.d =5

Sis

h]

5 5
-5, = %[2a+l4d]— 2[a+4d]

15 5
—[~16+70]— Z[-16+20
2[~16+70]~ 3[~16+20]

=405-10

=305
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Question9

leta=12+42 + 82 + 132 + 192 + 262 +

— B = 55k + 40, then k is equal to
[30-Jan-2024 Shift 1]

Options:

Answer: 353

Solution:

a=12+4%+8%. .
2

I =da +bnte
l=at+b+e

d=4a+2b+e

B=0a+3b+e

0 s 0o,
da= Y (n+3n—2),f= ¥ n
=1 n=1

10 )
Aa-py (6n° +5n°— 12n+4) = 55(353)+40
2

Questionl10

Let a and b be be two distinct positive real numbers. Let 11!P term of a GP,

whose first term is a and third term is b, is equal to pt? term of another GP,
whose first term is a and fifth term is b. Then p is equal to

[30-Jan-2024 Shift 2]
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Options:
A.
20
B.
25

C.

21

D.
24

Answer: C

Solution:
st _ .2 2 b
1" GP=t =at,=b=ar" =1"= -
a

ty = ar'’ = a(1*2)5 =a- ( 2))

2"G.P.>T,=a,T,=ar'=b

Questionll

Let S, be the sum to n-terms of an arithmetic progression 3,7,11,.......

If 40 < ( o, > Sk) <42, then n equals

n(n+1),=)

[30-Jan-2024 Shift 2]

Options:

Answer: 9

Solution:
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S =347 R o n terms
N g(6+(n—1)4)=3n+2n2—2n

2
=2n+n

-2 an+1)2n+1)  nn+1)
6 2

SRTE

_ nin+1)4n+5)
6

6 M
40< —° v s <
= n(n+l);£’1 k

40 <4n+5 <42
35<4n <37

n=9

Questionl12

1 2 3
The sum of the series ! -3 1"+1° 1-3.22+2" 1-3.3+3  qyp to 10 terms is

[31-Jan-2024 Shift 1]
Options:

A.

45/109

B.

_ 45
109

C.
55/109

D.

58
109

Answer: D

Solution:
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General term of the sequence,

r

= CO
i 1—31”‘4-1‘4
r
s o0——m——
C oft-22+1-1
T

L= ig s 5

-1y —r
.

T = —

5 (r‘—r—l](rl-'—r—l)
i )
@+~

T = z

T

' —r— l}(rz-i-r— 1)

" 1[ 1 _ 1 ]
2 1'2—1”—1 1‘2+r—1
Sum of 10 terms,

10
I (i DO U —55
[;Tf_ 2[ -1 109]

Questionl3

Let 2nd, g8th and 44t | terms of a non-constant A.P. be respectively the 15,

21d 5nhd 37 terms of G.P. If the first term of A.P. is 1 then the sum of first 20
terms is equal to-

[31-Jan-2024 Shift 2]
Options:

A.

980
960

990
D.
970

Answer: D

Solution:
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1+d. 1+7d,1+43d arein GP
(1+7d)=(1+d)1+43d)
1+49d°+ 14d = 1+44d +434°
6d*—30d =0

d=5

20
Sp= FRx1+@20-1)x5]

= 10[2+95]

=970

Questionl4

Let 3, a, b, c be in A.P. and 3, a-1, b+1, ¢c+9 be in G.P. Then, the arithmetic
mean of a, band cis :

[1-Feb-2024 Shift 1]
Options:

A.

4

B.

13
D.
11

Answer: D

Solution:

3,a,bc— AP =3 3+d.3+2d,3+3d
3,a-1,b+1,c+9— GP =3,2+d,4+2d.12+3d
a=3+d (2+d)'=3(4+2d)

b=3+2d d=4,-2

c=3+3d

fd=4 GP =3.6,12,24
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Questionl5

Let 3, 7, 11, 15,....,403 and 2, 5, 8, 11, . ., 404 be two arithmetic progressions.
Then the sum, of the common terms in them, is equal to

[1-Feb-2024 Shift 1]

Options:

Answer: 6699

Solution:

3,7.11, 15, ...., 403
2.5.8.11,..... 404
LCM(4, 3)=12

11,23, 35, ..... let (403)
403=11+(n—1)x 12

392
—=n—-1
12

33.66=n

n=233
Sum ?(22 +32x12)

= 6699

Questionl6

Let S;, denote the sum of the first n terms of an arithmetic progression.
If S190 = 390 and the ratio of the tenth and the fifth terms is 15 : 7, then S15 —

S5 is equal to:

[1-Feb-2024 Shift 2]
Options:

A.

800

890

790
D.
690

Answer: C
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Solution:
S, =390
12—0[23+ (10— 1)d] = 390

= 2a+9d=78

From (1) & (2) a=3&d =8
i g
Sis~S5= 5 (6+14x8) ~ 2(6+4x8)

_ 15x118—5=38 _
2

790

Questionl?7

If three successive terms of a G.P. with common ratio r(r > 1) are the lengths
of the sides of a triangle and [r] denotes the greatest integer less than or
equal to r, then 3[r] + [-r] is equal to :

[1-Feb-2024 Shift 2]

Options:

Answer: 1

Solution:

a,ar,ar” — GP

Sum of any two sides > third side
2 2 Z

atarFar,atar Far.artar Fa

s

e ( 1—2\/5._ 1+2\/5_]

re=rEl =i
always true

)
T +tr=12=0

l—x@] u(_”‘@,oo]

FiE (—:c,— 2

y 2

Taking intersection of (1),(2)

—1+V5 1+\/5_]
90 i B

¥E (

Asr>1

1—w/§]

r’E(l, 3

[Fl1=1[-*]=-2

[ +[r]=1
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Question18

2 2
For three positive integers p, q, r, xX*?9% = y¥ = zP "and r = pq + 1 such that

1

3, 310gyx, 3log,y, 7log.z are in A.P. with common difference 5. Thenr-p—-q

is equal to

[24-Jan-2023 Shift 1]

Options:
A. 2

B.6

C.12

D. -6
Answer: A

Solution:

Solution:
pq’ = log,A
qr = log,A
p°r = log,A

logyx = 1 =
bq

log,z = =5-= .. (2)

log,y = ===

3r 3p® 7¢
"pq’ g’ pr

After solvingp=2andq=3

Questionl19

The 4™ term of GP is 500 and its common ratio is -

2

m € N. Let S denote

the sum of the first n terms of this GP. If S; > S, + 1 and S, < S, + 1, then the

number of possible values of m is
[24-Jan-2023 Shift 1]

Answer: 12

Solution:
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T, =500 where a = first term,

. 1
r = common ratio = o’ meEeN

ar® = 500
a

4 =500
11’13

-1
S, —S,_,=ar"
S¢>S,+1 and S,—-S,< %

1
S —-S. >1 & < 2
6 °s5 2
ar° > 1 m® > 10°

i?>1 m> 10
m

m? < 500 ......(1)
From (1) and (2)
m=11,12,13............., 22

So number of possible values of m is 12

L]
Question20
If P +23+3%+...... upto n terms _
1:3+2:5+3-7+...... upto n terms

[24-Jan-2023 Shift 2]

Answer: 5
Solution:

Solution:
3_ ( n(n+1) )2
2

1-3+2:5+3-7+...+n"+terms =

1M =

r2r+1) = %1 (2r* + 1)

_ 2-n(n+1)(2n+1)+ nn+1)
6 2
%(Z(Zn +1)+3)

n(n + 1)>< (4n + 5)

2 3
n?(n + 1)?

4
5n(n+ 1) % (4n + 5)
. 2 3 _

2
- 5n(n+ 1) _ 9(4n + 5)
2 3

= 15n(n+ 1) =18(4n + 5)
= 15n + 15n = 72n + 90
=15n2-57n-90=0=5n>-19n-30=0
=2(n-5)5n+6)=0

r

ull©

2, then the value of n is

=n= %6 or 5
=n=>5.
Question21

Let A, A,, A; be the three A.P. with the same common difference d and
having their first terms as A, A + 1, A + 2, respectively. Let a, b, c be the
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7™ ,9™ 17" terms of A,, A,, A,, respectively such that

a 7 1
2b 17 1 +70=0
c 17 1

If a = 29, then the sum of first 20 terms of an AP whose first termisc—a—-Db

and common difference is

[25-Jan-2023 Shift 1]

Answer: 495
Solution:

Solution:
A+ 6d 7 1
2A+1+8d) 17 1

A+2+16d 17 1

=>A=-7and d=6
Lc—a—-b=20
Syo =495

+70=0

is equal to .

Question22

For the two positive numbers a, b, if a, b and % are in a geometric

progression, while i, 10 and ; are in an arithmetic progression, then,

16a + 12b is equal to
[25-Jan-2023 Shift 2]

Answer: 3

Solution:

Solution:

=a+b=20ab, fromeq. () ; weget
= 18b% + b = 360b°
= 360b>—18b—-1=0 {~b =0}
L p = 18%V324+ 1440
720
18 + V1764

= =5 {b >0}
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—16x L 1
Now, 16a+12b = 16x & + 12X 75 =3

Question23

Let a;, a,, a3, .... be a GP of increasing positive numbers. If the product of
fourth and sixth terms is 9 and the sum of fifth and seventh terms is 24 , then

a,aqy + aa,aqy + a5 + a, is equal to

[29-Jan-2023 Shift 1]

Answer: 60
Solution:

Solution:
a,rag=9=(a)’=9=a,=3

&as+a7=24:>a5+a5r2=24:(1+r2)=8=r=\/7

3
49
= a,a9 + a,a8,89 tas+a;, =9+ 27+ 3+ 21 =60

=a=

Question24

Let {a, } and {b,}, k € N, be two G.P.s with common ratior; and r,
respectively such thata; =b;, =4andr, <r,.Letc, =a, +b,kEN.Ifc, =5

and c; = 32 then s ¢, — (12ag + 8b,) is equal to__

[29-Jan-2023 Shift 2]

Answer: 9
Solution:

Solution:
Given that
¢, =a,+b, and a, =b, =4
_ _ 2
also a, =4r, a32— 4r,
b, =4r,b, = 4r,
Nowc, =a,+b,=5andc, =a,; +b, = 14—3

2 2 13
andr1 +r,” = 16

Hencerr, = % which givesr, =

=r, +r,=

IS

1. .3
E&r2—4
k

> —(12a,+8b,)

k=1%c

_ 4,4 (a8, 27

S 1-r, T 1-5, 327 >
=24-15=9

2

Question25

Get More Learning Materials Here :

e €3

@ www.studentbro.in



Let a,

b

1=1andan=a

n

_,+@m-1),b_=b__.+a

n

and T =

n
n=1°%

n-1

2
[29-Jan-2023 Shift 2]

Answer: 461
Solution:
Solution:
b, b, 9, Dy
AS,S—?+?+ ...... +2_+F
S_ b b, by by,
5= ?+ PR + F-'- 2
subtracting
LS_.h ( a3 &) _ by
2 ) 2 3 10 11
b, a; a, ag
=>S=b1—210+(7+ Searee 7
LS_ b b (a3 )
2 2 oIl 72 93 10
subtracting
b b a a
s _ M 10 1 9 1 2 8
L S_ a,; +b, (b10+2a9)+ T
2 2 211 4
b, +2
=25 = 2(a, +by) — P10t 22) g
(byq + 2ay)

=»27(2S = T) = 2%@a, + b,) - 7}

Also, b,—-b,_;=a,_;

Sbiy—by=a,ta,+...+a,

=1+24+4+7+11+16+22+29+37

= b,,=130( As b, =1)

22728 =T) =281+ 1) - (130 + 2 x 37)
204

29— T=461

s , then 27(2S = T) is equal to .

Question26

Ifa = -2
n 4n? - 16n + 15

[30-Jan-2023 Shift 1]
Options:

51
A- m

49
B. m

50
C. m

52
D. 147
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Answer: C
Solution:

Solution:
Option (3)
-2
fa = — —=2
" 4n’-16n+15
25 )
= z a =z—
n=1 " 4n’? - 16n + 15
-2
4n’—6n-10n+ 15
-2
2n(2n — 3) — 5(2n — 3)
-2
(2n - 3)(2n - 5)
11
2n—3 2n—5
_1l_ 1
47 = (-3)
50
141

=2
=2
=23

thena, +a,+........ .a

25

Question27

> 1n3((2n)!) + (2n — 1)(n!)
Let > @z

a’-b+cis equal to
[30-Jan-2023 Shift 1]

Answer: 26

Solution:
Solution:
5 n®((2n)!) + (2n — 1)(n!)
n=0 (n")((2n)!)
- 1 z 3
= 2o moan T2, mo 2
- 1 - 1 w
@ W2 T a2
1 1 1
=e+3e+e+ E(e— E) -5 e+
= be — l

e
nal-b+c=26

= ae + §+C,wherea,b,CEZande=

1
o (2n)!

<)

Question28

g Then

Bl

n=0

Let a, b, ¢ > 1, a?, b® and ¢? be in A.P., and log_b, log_a and log, c be in G.P. If

common difference is
[30-Jan-2023 Shift 2]

Options:
A. 343

Get More Learning Materials Here : &

a—8b+c
10

e €3

is —444, then abc is equal to

the sum of first 20 terms of an A.P., whose first term is 2*%2*¢ and the

3

@ www.studentbro.in



125
D. =5~

Answer: B
Solution:

Solution:
Asa® b® cPbein AP. »a’+c®=2b". .. (1)
logab, log ® log,© are in G.P.

. logb logc _ ( loga)2

" loga logb logc
= (loga)® = (logc)®=a=c...(2)
From (1) and (2)
a=b=c
at4b+c ) a-8b+c_ —6a_ -3
=773 —=%d=s"—5—=75 = 352
. _ 20 3
Sy, = 7[4a+19(—§a)]
_ 20a — 57a
= 10] et ]
= —74a

SL—T74a=-444=a =6
s abc = 6% =216

Question29

The parabolas : ax” + 2bx + cy = 0 and d x> + 2ex + fy = 0 intersect on the line
y=1.1Ifa, b, c,d, e, f are positive real numbers and a, b, c are in G.P., then

[30-Jan-2023 Shift 2]
Options:
A.d, e, fare in A.P.

f
c

B. ¢,

a

are in G.P.

’

o'l @

f

S are in A.P.

’

c. 4
a

o'|l®

D.d, e, fare in G.P.

Answer: C
Solution:

Solution:

ax? +2bx+c=0
= ax” + 2vacx + ¢ = 0(~'b* = ac)
= (xva + ve)r =0

2 ‘/E

wJRRR
Now, dx*>+2ex+f =0

Ve

d{ <) +2e ——_]+f=0
= (a) ia
:>@+f—2e <

a a
LA, oL

a c ac

d, f_ 2e _
:E+E—F[ as b = vae]
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are in A.P.

e
ol
Q|+h

Question30

The 8" common term of the series
S;=3+7+11+15+19+....

S, =1+6+11+16+21+...
is .
[30-Jan-2023 Shift 2]

Answer: 151

Solution:

Solution:
Tg=11+(8-1)x 20
=11+ 140 = 151

Question31

Let y = f (x) represent a parabola with focus ( - %, 0 ) and directrixy = —

Then

S = {XER:tan_l(\/m+sin_1(\/f(x)+1)) = %} :

[31-Jan-2023 Shift 1]
Options:

A. contains exactly two elements
B. contains exactly one element
C. is an infinite set

D. is an empty set

Answer: A
Solution:

Solution:

112 1

(x+ z) = (v+ z)

y=(x2+x)

tan 'Vx(x + 1) +sin 'VxP+x+1=m/2
O=sx*+x+1=1

x2+x50...(1)

Also x*+x=0...(2)
-'-x2+x=0:ox=0,—1
S contains 2 element.

Question32
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Leta,, a,, ..:::, @, be in A.P. If a, = 2a, and a,; = 18, then

1 1
12( \/a_lo+\/a_11+ Va,, +Va,,
is equal to .
[31-Jan-2023 Shift 1]

Answer: 8
Solution:

Solution:

2a, = ay (given)

2(a; +6d) =a; +4d
a;+8d =0...(1)
a; +10d =18...(2)

By (1) and (2) weget a, =-72,d =9

a;g=a;+17d = -72+ 153 = 81
a,=4a,+9d =9

N RCrmCra CrCn

d + d + ...

12(9-3) _ 12x6 _

Yy —Vay ) _
12( d B 9

1

Va,, + Va,

}

Question33

Let a;, a,, a3, .... be an A.P. If a, = 3, the product a,a, is minimum and the
sum of its first n terms is zero, then n! - 4a ., . ,, is equal to :

[31-Jan-2023 Shift 2]
Options:
A. 24

D.9

Answer: A
Solution:

Solution:

a+6d =3...(1)

Z =a(a+3d)
=(3-6d)(3—-3d)
=18d°-27d +9

Differentiating with respect to d

=36d - 27 =0

=d = 2 from (1)a= 22, (Z = minimum)
_nf_ _n3) =

Now,Sn—2 3+ (n 1)4 0

=>n=>5

Now,

n! —4a 5 = 120 — 4(az;)
=120-4(a+(35-1)d)
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=120—4(‘73+34-(%))
=120—4(¥)

=120-96 =24

Question34

The sum
1°-2.32+3.5°2-4.72+5.9%2 -
[31-Jan-2023 Shift 2]

Answer: 6952
Solution:

Solution:

Separating odd placed and even placed terms we get
S=(1.12+3.5%+....15-(29)%) — (2.3 + 4.7*
+...+14.(27)

8 7
S= Y 2n-1){4n-3)% - ¥ (2n)(4n-—1)*
n=1 n=1

Applying summation formula we get
= 29856 — 22904 = 6952

ceeeeees +15.29% is

Question35

The sum to 10 terms of the series
[1-Feb-2023 Shift 1]

Options:

59
A.. m

B. 22

c. 26

D. 28

Answer: B
Solution:

Solution:
_C+r+1)-(*-r+1)
r 20+ 2 + 1)

:T=1[ 11
T2l P2-r+1 PP4r+1

N W
e

—_—— —
N W =
| |
[~
—

[S]
N|—= N N|=
—_
w
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91 111
L 1 1 55
-2 = glt- ] - o
Question36

Leta, =8, a,, a5, ..

terms is

..a,  be an A.P. If the sum of its first four terms is 50 and
the sum of its last four terms is 170, then the product of its middle two

[1-Feb-2023 Shift 1]

Answer: 754
Solution:

Solution:

a, +a,+az;+a, =50

=32+ 6d =50

=d =3

and, a,_;+a,_,+a,_;+a,
=232+(4n—-10)-3 =170
=>n=14

a, = 26, ag =29
=a, ag =754

=170

Question37

The number of 3 -digit numbers, that are divisible by either 2 or 3 but not

divisible by 7 is

[1-Feb-2023 Shift 1]

Answer: 514
Solution:

Solution:

Divisible by 2 —» 450
Divisible by 3 - 300
Divisible by 7 —» 128
Divisible by 2&7 - 64
Divisible by 3&7 —» 43
Divisible by 2&3 - 150
Divisible by 2, 3&7 - 21

.. Total numbers =450 + 300 — 150 — 64 —43 + 21 =514

Question38

Which of the following statements is a tautology ?

[1-Feb-2023 Shift 2]

Options:
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A.p - (pAlp = q))

B. (pAq) - (~(p) » q))
C.(pAlp-q))—> ~q
D. pV(pAq)

Answer: B
Solution:

Solution:
(i)p = (pAlp = q))
(~p)V(pPA(~pVQ))
(~p)V(fV(pAQ))
~ pV(pAg) = (~pVp)A(~pVq)
= ~pVq
(i) (pAg) = (~p = q)
~(pAq)V(p v g) =t
{a,b,d}V{a, b, c}=V
Tautology
(iii) (pA(p > @)= ~ q
~(PA(~pVa))V~qg= ~ (pAQ)V~q= ~pV ~q
Not tantology
(iv) pV (pAg) = p
Not tautology.

Question39

The sum of the common terms of the following three arithmetic progressions.
3,7,11, 15, .cvvvvnnns, 399

2,5,8,11, ............., 359 and

2,7,12,17, ......, 197, is equal to

[1-Feb-2023 Shift 2]

Answer: 321

Solution:

Solution:

3,7,11,15, ...t s, 399 d1=4
2,5,8,11, ..., 359 d,=3
2,7,12,17, ......, 197 d; =5

LCM(d,, d,, d3) = 60
Common terms are 47, 107, 167
Sum = 321

Question40

The sum of the first 20 terms of the series 5+ 11 +19+29+41 +...... is :
[6-Apr-2023 shift 1]

Options:
A. 3450
B. 3420
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C. 3520
D. 3250
Answer: C

Solution:

Solution:

s =5+1H+19+29+41+.. . AT
S.= 5+11+19429+...+T ,+T

0=5+ 6+8+10+12+...Jl—1'

(n-1 ;lmms

T =5+ (nz;”[z-aﬂn—z)-z]
T,=5+m-1)n+4)=5+n*+3n-4=n’+3n+1
20 20
Now S,,= 2 T = S n’+3n+1
n=1 1

nZ
20.21.41 3.20.21
S, = s S

S, = 2870 + 630 + 20
S,, = 3520

20

Question41

Let a,, a,, a3, ..., a, be n positive consecutive terms of an arithmetic

progression. If d > 0 is its common difference, then :

d 1 1
i - = —+ — —+Illllll+
r}l_r,ri ‘/ n ( Va, +Va, Va, + Va,

[6-Apr-2023 shift 1]

D.0

Answer: B

Solution:

Solution:

Lt \/E(\/al_\/a2+\/a2_‘/a3+ ...... +‘/a“‘1_
n-eo | DL a;—a a — a3 a,_;~a,

Va,_, +Va,

Lt \/Tg(\/a_l—\/a_2+\/a_2+\/a_3+ ...... +\/an_1—\/a_n)

n-o o —-d

TV
-y < -

n- o«

1 (\/a1+(n—1)d —\/a)
now VIl vd
_ 1( 3 _g_&)
Ry  pra-4-3

=1
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Question42
If gcd(m, n) =1 and

12-22+3%2—-4%2+...... + (2021)? - (2022)? + (2023)? = 1012m>n

then m? — n? is equal to :
[6-Apr-2023 shift 2]

Options:
A. 180

B. 220

C. 200

D. 240
Answer: D

Solution:

Solution:

(1-2)(1+2)+(3-4)3+4)+...... + (2021 — 2022)(2021 + 2022) + (2023)* = (1012)m’n

S (=1 +2+3+4+...+2022] +(2023)2 = (1012)m?n
= (=1) % +(2023)? = (1012)m?n

= (2023)[2023 — 1011] = (1012)m*n
= (2023)(1012) = (1012)m”n

= m?n = 2023

= m’n = (17)2 x 7

m=17,n=7

m? —n?=(17)? =72 = 289 — 49 = 240
Ans. Option 4
Question43

to :
[6-Apr-2023 shift 2]

Answer: 400
Solution:

Solution:

S = (200 +2(21)(20)% + ...... +20(21)*°

%s = 21(20)" + 2(21)%20)" + ....... +(21)%°

Subtract
(1 _ g—é)s = (20)'° + (21)(20)'® + (21)2(20)!7 + ...... +(21)10 — (21)%°

1- 21 )20
-1 19 20 20
- 1S =(20) _— —(21)
( 20) [ 1— 3(1) ]

“1\c _ 20 _ 20 _ 20
(ﬁ)s_(zn (20)2° — (21)

S = (20)*! = K(20)*? (given)
K = (20)2
= 400
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Question44

Let S 1*2%=*X and 5 S, = 2(Bn” + Cn + D), where A, B, C, D € N and A has

least value. Then
[8-Apr-2023 shift 1]

Options:

A. A + B is divisible by D
B.A+B=5D-C)

C. A+ C + D is not divisible by B
D. A + B + D is divisible by 5

Answer: A
Solution:

Solution:
5, = k*1

kK’ + 1+ 2k
4

s c2_ 1[nmn+1)2n+1)
=%[(n+1)é2n+1)+1+n+1]
E[2n2+3n+1
4 6
2[2n2+9n+13
4 6
A=24,B=2,C=9,D=13

S, =

+n+nn+1)

+n+2]

_ Ny 2
= 24[2n +9n + 13]

Question45

Let a_ be the n'™ term of the series 5+ 8 + 14 + 23 + 35 + 50 +.... and

Sn = kgl ay. Then S5, — a,, is equal to
[8-Apr-2023 shift 2]

Options:
A. 11260
B. 11280
C. 11290
D. 11310

Answer: C
Solution:

Solution:
S,=5+8+14+23+35+50+...+a,

S,=5+8+14+23+35+...+a,

O=5+3+6+9+12+15+...—a

n
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a,=5+B3+6+9+...(n—1) terms )

_ 3n°-3n+10
n=T T 2
3(40)? — 3(40) + 10
o = 5 = 2345

30 2 30 30
3Xn"-3Xn+10Xx1
S n=1 n=1 n=1

30 = 2
3x30><31x61_3x30x31+10x30
_ 6 2
2
S,, = 13635

S,y = @4, = 13635 — 2345

= 11290( Option (3))

Question46

Let 0 < z < y < x be three real numbers such that , %, 1 are in an arithmetic
progression and x, V2y, z are in a geometric progression. If
Xy +yz + zx = 2xyz, then 3(x +y + z)? is equal to .

[8-Apr-2023 shift 2]

Answer: 150
Solution:

Solution:

3
Xy +yz + zXx = —=Xyz
yTy \/ZY

3
yx-}-z + 7zXx = —XZ'y

2 2 3 2
4y° + 2y \/Ey 2y
6y = 3V2y°
y=v2
X+y+z=5y=5/2
3(x+y+2)?=3x50=150

Question47

Let the first term a and the common ratio r of a geometric progression be
positive integers. If the sum of squares of its first three is 33033, then the
sum of these terms is equal to :

[10-Apr-2023 shift 1]

Options:
A. 210

B. 220
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C. 231
D. 241

Answer: C
Solution:

Solution:
Let a, ar, ar’ be three terms of GP
Given : a® + (ar)2 + (arz)2 = 33033
a’(1 +r*+rh =11%3.7.13
sa=11and 1 +r*+r*=3.7.13
=>ri(l+4+r%) =273-1
>’ +1)=272=16 x 17
=1’ =16
~r=4 ["r>0]
Sum of three terms = a+ar+ar’> = a(l +r + r?)
=11(1+4+106)
=11 x21 =231

Question48

_ (tan1%)x +1log,(123)
If f(x) = xlog,(1234) — (tan1°)”

[10-Apr-2023 shift 1]

x > 0, then the least value of £ (f (x)) + £ (£ ( 2] ) is:

Options:

A. 2

B. 4

C.8

D.0

Answer: B
Solution:
Solution:

f(x) = (tan 1)x + log 123

xlog1234 —tanl
LetA=tanl, B =1log123, C =1log1234

_ Ax+B
f=3c—a
AX +B
) A(XC_A) +B
f(f(x)) =
o Ax+B ) N
CX —A

_ A’x+AB+xBC - AB
ACx + BC — ACx + A?
_ X(A’+BC) _
(A% +BC.
f(f(x)) =x

THETE
E(EG0) +£ (£ %))

X+ é24
X

Question49
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The sum of all those terms, of the arithmetic progression 3, 8, 13, ...., 373,
which are not divisible by 3, is equal to .

[10-Apr-2023 shift 1]

Answer: 9525
Solution:

Solution:

A.P: 3,8,13.....373
T,=a+(n-1)d
373 =3+ (n-1)5

=>n-= ﬂ
5
=n=75
Now Sum = %[a+ 1]

- ?[3 +373] = 14100

Now numbers divisible by 3 are,
3,18, 33.......363
363=3+(k-1)15
_ 360 _ _

=>k-1= T5 =24=k=25

Now, sum = 22—5(3 + 363) = 4575 s

" red.sum = 14100 - 4575

= 9525

Question50

IfS,=4+11+21+34+50+.... to n terms, then (S,, — S,) is equal to

[10-Apr-2023 shift 2]
Options:

A. 220

B. 227

C. 226

D. 223

Answer: D
Solution:

Solution:
S,=4+11+21+34+50+... +nterms

Difference are in A.P.

Let T, =an*+bn+c
T,=a+b+c=4
T,=4a+2b+c=11
T,=9+3b+c=21

By solving these 3 equations

=325,
a—z,b—z,c 0
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3nn+1)2n+1) + 5 (n)(n+1)
2 6 2 2

= w[2n+1+5]

S = M(2n+6)= n(n+ 1)(n + 3)

n 4 2
% 29><320><32_9><1(2)><12)=223
Question51

Suppose a,, a,, 2, a3, a, be in an arithemetico-geometric progression. If the

common ratio of the corresponding geometric progression in 2 and the sum

of all 5 terms of the arithmetico-geometric progression is 42—9, then a, is equal

to .
[10-Apr-2023 shift 2]

Answer: 16
Solution:

Solution:
(a—2d) (a—d)

5 ,a,2(a+d), 4(a+2d)

Question52

Let x;, X,, ...y X;90 b€ in an arithmetic progression, with x; = 2 and their
mean equal to 200 . If y; = i(x; — i), 1 =i = 100, then the mean of

V1r Yar =+ = Y100 IS :
[11-Apr-2023 shift 1]

Options:
A.10051.50
B. 10100
C.10101.50
D. 10049.50
Answer: D

Solution:

Solution:
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Mean = 200

%(2x2+99d)
= 100 =200
=4 +99d = 400
=>d=4
yi=i(xi—1)
=i2+(Gi-1)4—-1i) =3i>-2i
M -
ean 100
1 100 3.2 9
= 00,2, 3 ~ 2
_ L{ 3x 100 x 101 x 201 _ 2><100x101}
100 6 2
201 B
101{ 7—1} =101 x 99.5
= 10049.50
[ ]
Questionb53
LetS=S=109+ 22+ %7+ ...+ 2 +
5 5

is equal to .
[11-Apr-2023 shift 1]

Answer: 2175

Solution:
Solution:
B 108 , 107 1
S =109+ ==+ o + o
S _ 109, 108 2 1
2=l =i + —im
43 1 1 1 1
=109~ 5 - =R - o~ 51

1
(1‘5
- 1 1
_109—1(1—_5109)
_ 1,1, 1
=109~ 7+ 7% =i
5 1

16S =20x 109 -5+ 108

16S — (25)7* =2180 -5 =2175

Question54

1
5108°

Then the value of (16S — (25)~>%)

Let a, b, c and d be positive real numbers such thata+b +c+d = 11. If the
maximum value of a’b3c?d is 37503, then the value of B is

[11-Apr-2023 shift 2]
Options:

A. 55
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B. 108
C.90
D. 110

Answer: C
Solution:

Solution:
Givena+b+c+d=11
(a, b,c,d >0}
(a°b3c®d ) max. = ?

Let assume Numbers -

aaaaabbbecc

55 5 5 5 3 3 3 2 2

We know A.M. = G.M.

a,a,a,a,a b, b b,c, c

5t5t5Tstst3t3 T3ttt 1 aonickd
11 ~ 1 5°.3%.2%1

1
11 a’v’c’d |\ 11
17 15%.3%.22.1

a®> bd.c?-d=5°-3% 22
max(a®b®c?d) = 5°- 3% 22 = 337500
= 90 x 3750 = B x 3750

B =90

Option (C) 90 correct

|~

~—~—
—_
_

Questionb5

For k € N, if the sum of the series 1 +  + % +

value of k is
[11-Apr-2023 shift 2]

Answer: 2
Solution:

Solution:
_144,.8,13 19
10—1+k+k2+k3 x

1
(I‘E)
9k—-1)°=4kk—-1)+1
k=2
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Question56

Let <a_ > be a sequence such thata; +a,+..+a =

n?+ 3n If

(n+1)n+2)°

10
1 — . °
28 5 a = P1P2P3: - Py where p;, py.:-... p,, are the first m prime numbers,
then m is equal to
[12-Apr-2023 shift 1]
Options:
A. 8
B.5
C.6
D.7
Answer: C
Solution:
Solution:
_ _ n’ + 3n (n—1)(n+2)
GB=S5 =S T GE D1 +2)  nm+D)
_ 4
T &T N+ (1 +2)
10 10
Log sy Loogy kk+1)(k+2)
k-1 8 k-1 4
10
%kzl (k(k + 1)(k + 2)(k + 3) — (k — 1)k(k + 1)(k + 2))
= %-10-11-12-13=2-3-5-7-11-13
Som =6
Questionb57
Lets;, S, S3y reuuuss » S;0 respectively be the sum to 12 terms of 10 A.P. s

whose first terms are 1, 2, 3, ..., 10 and the common differences are
1, 3,5, ..ci0veus, 19 respectively. Then iizol s; is equal to

[13-Apr-2023 shift 1]
Options:
A. 7260
B. 7380
C. 7220
D. 7360

Answer: A
Solution:
Solution:

Sk =62k + (11)(2k — 1))

S, = 6(2k + 22k — 11)
S, = 144k — 66
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10 10
$S,=144 3 k—66x 10
1 k=1
- 1aax 10X 11

= 7920 — 660
= 7260

660

Question58

The sum to 20 terms of the series 2.2%> — 3> + 2.4°> - 52 + 2.6% — ........ is equal

to .
[13-Apr-2023 shift 1]

Answer: 1310

Solution:

(22-32+4%2-5%2+20 terms )+ (22+ 4%+ .... + 10 terms )
—2+3+4+5+....+11)+4[1 +2%+.....10%]

21>2<22_1 + 4 x 10><161><21

=1-231+14x11x10
= 1540 +1 - 231
= 1310

Question59

Let a,, a,, a3, .... be a G. P. of increasing positive numbers. Let the sum of its
6" and 8™ terms be 2 and the product of its 3r? and 5 terms be 1. Then

6(a, + a,)(a, + ay) is equal to
[13-Apr-2023 shift 2]

Options:
A 2

B.3
C.3V3

D. 2v2
Answer: B

Solution:

Solution:

agta; =2
>ar’ +ar =2
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= ar3(r2 + r4) =2
- %rZ(l +13) =2

=r*(1+1)=2x3
srP=2=r=v2

N
< |+~
N
()]
<
N

6(a, +a,)(a, + ay)
= 6(ar + ar’)(ar’® + ar’)

3
1 1 12
:6(£+—) ~+=r*) =3
2 3 (3 3 )

Question60

Let [a] denote the greatest integer =a. Then [vV1] + [V2] + [V3] + ... + [V120]

is equal to .
[13-Apr-2023 shift 2]

Answer: 825
Solution:

Solution:
S=[V1]+[V2]+[V3]+... + [V120]
[V1]->[vV3]=1x3

V4] > [V8]1=2x5

[V9] > [V15]1=3x 7

[V100] - [vV120] = 10 x 21
S=1x3+2x5+3x7+...+10x21
10
= > r(2r+1)
r=1
10 10
=23 r+3r
r=1 r=1
_ 2><10><11><21+ 10 x 11
6 2
= 770 + 55

= 825

Question61

Let f(x) = klgol kxk, x € RIf 2f°(2) — f'(2) = 119(2)" + 1 then n is equal to
[13-Apr-2023 shift 2]

Answer: 10

Solution:

10
f(x) = 3 kxx*
k=1
= f(x) = x + 2x* + 3x°+ - +9x” + 10x'° — (i)
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xf(x) = %+ 23 + ...+ 9x'% + 10x*... (ii)
"(i) — (i)
fx)(1 —x)=x+ 2+ x5+ - +x0 — 10x!

10
(1 —x) = XX g0t
fx) = XL=x) 10x"!

(1-x?* (@1-x
f(2) = 2 + g(2)"
(1 — x)%(x) = x(1 —x'% — 10x*}(1 = x)

diff. w.r.t. x
(1 —x)%(2) + f(2)2(1 = x)(—1)

=x(—10x%) + (1 = x'% — 10x*(=1) = (1 = x)(110)x*°

put x =2
F(2)+f(2)(2) = =102)"° +1 -2+ 102)"* = 110(2)!° + 110(2)"*
=(—=121)21°% + (120)2' + 1

=21%0240-121)+1

=119(2)1° +1
n=10

Question62

Let A, and A, be two arithmetic means and G,, G,, G; be three geometric

means of two distinct positive numbers. Then G14 + G24 + G34 + G12G32 is

equal to
[15-Apr-2023 shift 1]

Options:

A. 2(A, + A))G,G,
B. (A, + A,)*G,G,
C.2(A, +A,)G,°G,”
2~ 2
D. (A, +A,)G,*G,
Answer: B
Solution:

Solution:

a, A, A,,bareinA.P.

d= bga;A1=a+ b—a_ 2a+b
a+2b

A, = 3

Al+A,=a+b

a, G, G,, G5, barein G.P.

r= E ) 4
a

1
G, = (a’b) 4

1
G, = (a’h*) 4

1
G, = (ab®) 4

=l

1
a’b + a?b? + ab® + (&%) 2 - (ab®) 2
=a’b +a’b? +ab’ +a% b?
= ab(a? + 2ab + b?)
= ab(a + b)?

Get More Learning Materials Here : & m

@ www.studentbro.in



=G, G, (A +A)°

Question63

. 1 _ 1 1 _ 1 1 1 1 1 _ 1
Ifthesumoftheser1es(§ 3)+(— 2,3+?)+(? 5t o5 ?)+

( % — 221 -+ 22132 - - 132 + % ) + e is %, where a and B are co-prime, then

a + 3B is equal to
[15-Apr-2023 shift 1]

Answer: 7
Solution:

Solution:

Question64

If {ai}i;, where n is an even integer, is an arithmetic progression with
common difference

1, and él a; = 192, g a,; = 120, then n is equal to :
[24-Jun-2022-Shift-1]

Options:

A. 48

B. 96

C.92

D. 104

Answer: B

Solution:
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=ata,Ta; ... Ta, =132
1
= E[al +a]=192
384
=a,ta,= —. . (1)
7]
u
Now, i @, = 120

i=1
=da,tayTagT ~a, =120
Here total g terms present.

)

Ez[az— a,]=120

:‘;E[al—l—arj=llﬂ

_ 480
:‘Hl_ﬂu_l— ? .....

Subtracting (1) from (2), we get

1= ﬁ— E
H FI
1= 29
M
=n =295
Question65

If L+ 1 4+ ...+ _1

K

2-310 2%.3°

[25-Jun-2022-Shift-1]

Options:
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Al
B. 2
C.3
D.5

Answer: D

Solution:
Solution:
110+ ?1 g 101 = 1cK o
2-3 2°-3 2°-3 2 3
3,10
= -1
L [ E) ok
5.3 3, 510 310
2
10 410 .
= K _ Ll0 410
S0 310 210_510:”(_3 2
Now K =(1+2)!"-2!°
_10 10 10~ A3 10 10_A10
=¢,+"%c2+ "2+ .+ 21°-2

_ 10C0+10C12—6;1—10C9-29
=1+20+5120+64
=5136+64+5

=06u+5

AUEN

~ remainder =5

Question66

The greatest integer less than or equal to the sum of first 100 terms of the
sequence %, 2, 19 &

31 o7 550 gis - IS equal to
[25-Jun-2022-Shift-1]

Options:

A.

Answer: 98

Solution:
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Question67

Thesum1+2-3+3-3%+

[25-Jun-2022-Shift-2]
Options:

2-32410
Al ——F—

19-30+1
B. —%—

C.5-319-2

9.3041

D. 5

Answer: B
Solution:

Solution:
LetS=1.3°+2.3"+3.32+...... +10.3°
38 =13"+23%+......... +10.3%°

1 w0_ 3°%-1
51103 =
19.31° 41

4

=>S=

=S =

+10.3% is equal to

Question638

Let A= 3 > min{i, j} and B = 5 3 max{i, j}. Then A + B is equal to

[26-Jun-2022-Shift-1]

Answer: 1100

Solution:

Get More Learning Materials Here : &
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10 10

A=3% ¥ min{i j}
i=1j=1
10 10

B=3Y ¥ max{ij}
i=1j=1
10

A= % min{i. 1)+min(j. 2)+...min(i, 10)
i=1

=(I+1+1+..+1)F(2+2+2..+2)+(3+3+3...+3) +...(1)] times
19 times 17 times 15 times

—
[=1

E=

i

i

max(i. 1) +max(j. 2)+ ... max(i, 10)
1

=(10+10+...+10)*(9+9+ ... +9)+..~ 11 times

19 times 17 times

A+B=20(1+2+3+..+10)

=20x 10—211=10x110=1100
Question69

- < 1 _ < (=1)" A .
IfA z P and B z 5 O then 3 is equal to :

[26-Jun-2022-Shift-2]
Options:

A UL

Answer: C

Solution:
Solution:
= oo P R
A=Z l JJFandB:E [ l)P“JJ
=1 3+ a=1 (3+(—1))
A= l+ L+ lﬂ+ L+
2 4; 2: 44
B= __1+ lﬂ iﬂ+ L S
2 4; 23 4
1 oL, _1 L
> o
A= ——+ i .B= ~ + 16
s Dy e o Bl
4 16 4 16
gy=up_ -9
15 15
(AL
B 9
L]
Question70
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If a,(>0), a,, a3, a,, a; are in a G.P,, a, + a, = 2a; + 1 and 3a, + a; = 2a,, then
a, +a, + 2a, is equal to
[26-Jun-2022-Shift-2]

Answer: 40

Solution:

Solution:
:
LetG.P.bea =a.a,=ar.a;=ar,
e —_
-3az+|:13—f.a4
2_ 3
=3ar+ar” = 2ar
2
=2ar —r—3=10
. 3
S = ]. or E
va,=a=0 then »= -1

Now, a, +a, = 2a;+ 1

3 2
ar+ar =2ar" +1
a[ ]=l

)

g
-

B

+

1] L
e |
b o

L | o

aay ta,+2a;=a(r+ ¥+

s §[ 3,127, ﬂ] =40
i R 8 8/
Question71

x= s a%y= s b" z= s c", where a, b, c are in A.P. and
n=0 n=0 n=0

la] <1, |b| <1,]|c]| <1, abc #0, then :
[27-Jun-2022-Shift-1]

Options:
A.X,y, z are in A.P.

B. x,y, zarein G.P.

C. l, l, 1 arein A.P.
x"y' z

D.i+l4+ 11 _@+b+0)
X y z

Answer: C

Solution:
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Question72

If the sum of the first ten terms of the series

2 4 3 4 _4

1
5 + 65 325

m

1025

+

2501

5

+ [

is , where m and n are co-prime numbers, then m + n is equal to

[27-Jun-2022-Shift-1]

Answer: 276
Solution:

Solution:
=_ r
(2ré)? +1
= r
(2r? + 1)? = (2r)?
1 4r

r

CA0r+2r+ )2 - 2r+ 1)

1w 1

1

Slo=zr§1(
1[1_ 1,.1_ 1

—+..+

1

1
8

1

22

1

22 —2r+1) (Qr+2r+1)
1

]

)

Question73

LetS=2+ 2+ 2+ 2+ % +..... Then 4S is equal to
[27-Jun-2022-Shift-2]

Options:
A (3)
B. L
c.(3)°
D. Z

Answer: C

Get More Learning Materials Here : &
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Solution:

Solution:
_,4 8,12, 20, 30
S—2+7+72+73+74+

le_ 2,6 12, 20 .
78_7+?+?+F+ ......... (ii)
(i) - (ii)
6c _ 4., 6 8
78—2+7+?+$+ ............ (iii)
6g_ 2,4, 6 |
?s_7+72+73+ ............ (iv)
(iii) - (iv)
62 2 2 2
(7)s=2+7+?+$+ .......
o[ L _1-92(Z
-2 2] -2( )

7
. _ 73_ 713
"48_8(6) —(g)
Question74

If a,, a,, a3...... and b, b,, b,...... are A.P., and

a, =2,a,,=3,a,b;, =1=a,,b,, then a,b, is equal to -

[27-Jun-2022-Shift-2]
Options:

35
A. 57

B.1

c. 2

D. 28
Answer: D

Solution:

Solution:

a;, a,, as... are in A.P. (Let common differenceisd, )
b,, by, b;... are in A.P. (Let common differenceisd, )

anda; =2,a,,=3, a,b; =1 =a;;by
va,by =1

. 1
..b1=§
apbyp =1
. 1
"b10=§
Now,a10=a1+9d1ﬁdl=é
- - 1pl_17__ 1
bw—b1+9d2=>d2—§[§ 2]_ =

=1_3_4

42 54 9
28

a4b4=ﬁ
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Question75

Let A, Ay, Ay -enns be an increasing geometric progression of positive real
numbers. If A|A A = —-and A, + A, = Z, then the value of A; + Ay + A, is

577 T 1256
equal to
[28-Jun-2022-Shift-1]

Options:
A. 33

B. 37
C.43

D. 47
Answer: C

Solution:

Solution:
ACAA A =

1
1296

1
1296

A,)*

36’

Question76

If n arithmetic means are inserted between a and 100 such that the ratio of
the first mean to the last meanis 1: 7 and a + n = 33, then the value of n is :

[28-Jun-2022-Shift-2]
Options:

A. 21

B. 22

C.23

D. 24

Answer: C
Solution:

Solution:

a A, A A, 100

Let d be the common difference of above A.P. then
a+d _ 1

100-d 7

=7a+ 8d = 100....... @)

anda+n =33

Get More Learning Materials Here :

e €3

@ www.studentbro.in



and 100 = a + (n + 1)d
:100=a+(34—a)%
=800 = 8a + 7a’ — 338a + 3400
=7a% - 330a + 2600 = 0

ha =10, 260 260

= but a = =
~n =23

Question77

Letforn=1, 2, ......, 50, S be the sum of the infinite geometric progression

whose first term is n® and whose common ratio is ﬁ
n

1 50 2 N
wt 2 |S,+ n+1—n—1) is equal to

[28-Jun-2022-Shift-2]

Answer: 41651

Solution:
Solution:
_ n? _n(n+1)2_ 2 2
So= 7 7 Tnv2 "W HD- 55
(n+1)2

1 2
Now 26+ Z (S + +1—n—1)
_ 1 _ 1
_26+z {(n n)-|_2(11+1 n+2)}
_ 1, 50x51x101 _ 50x51 11
=26 6 2 +2(2 52)
=1+25x17(101 — 3)
= 41651
Question78

Let {a,}, _,” be a sequence such thata,=a,=0anda_,,

for all n = 0. Then, réz j— is equal to:
[29-Jun-2022-Shift-1]

Options:

A.
B.
C. =
D. 2%

Answer: B

Solution:

Get More Learning Materials Here : & m
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Solution:
an+2 = 2an+ 1
a,=2a, —-a,+1=1

=2a,—-a,+1=6

a a, a
24 9

270 72 3

~

3,6
72 73 74
+

—an+1&a0=a1=0

=2a4—a3+1=10

a

74

Question79

The sum of the infinite series 1 + % + é—f + g + % + % +

[29-Jun-2022-Shift-2]

Options:

425
A. m

B. 429
C. 288

280
D. 125

Answer: C
Solution:

Solution:

Question80

+ ...... is equal to:

Let 3, 6,9, 12, upto 78 terms and 5, 9, 13, 17, upto 59 terms be two series.
Then, the sum of the terms common to both the series is equal to

[29-Jun-2022-Shift-2]

Answer: 2223

Get More Learning Materials Here : &
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Solution:

Solution:

1st AP :

3,6,9,12, ....... upto 78 terms

t,s =3+ (78-1)3

=3+77%x3

=234

2nd AP:

59,13,17, ...... upto 59 terms
tsg=5+(59-1)4

=5+58x%x4

= 237

Common term's AP :

First term =9

Common difference of first AP = 3

And common difference of second AP =4
. Common difference of common terms
AP =LCM(3,4) =12

* New AP =09, 21, 33, ......
t,=9+((n-1)12 =234

_ 237
“h=T
=n =19
281 = 2[2.9+ (19 - 1)12]
= 19(9 + 108)
= 2223
Question8l1

Leta,=b,=1,a,=a,_;+2and b, =a_ + b _, for every natural number

n = slant2. Then ngl a, ' b_is equal to
[25-Jul-2022-Shift-1]

Answer: 27560
Solution:

Solution:
Given,
a,=a,_;+2

:an_an—l =2

-~ In this series between any two consecutives terms difference is 2 . So this is an A.P. with common difference 2.

Also givena, =1

.~ Seriesis =1, 3,5, 7......
fa,=1+Mm-1)2=2n-1
Alsob, =a,+b _;

When n = 2 then

b,-b, =a,=3
.=b,—1=3 [Given b; =1]
=b, =4

When n = 3 then

b;—b, =a,

=b,—-4=5

=b; =9

- Seriesis =1,4,9......
=1%2%3%.....n?

~b, = n’

15
Now, 2 (a,.b,)
n=1

15
= 3 [(2n-1)n%]
n=1

Get More Learning Materials Here : & m
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n=1 n=1

=2(13+2%+...15%) = (12 + 2%+ ... 15?9

-2 x ( 15>2<16)2_ ( 15(166)><31
= 27560
Question82

21
3
The sum > —mT3

[25-Jul-2022-Shift-2]

is equal to

Options:

A L
B. L
c. 14

D. 2L

Answer: B

Solution:
Solution:

21 3 321 1 1
@ D)@n+3) " 4,2, In—1 dn+3
=3l(5-3)+(5-F)++ (- )]
=§[1_L]=§£=l

2037 87 1387 29
Question83

Consider two G.Ps. 2, 22, 23, ..... and 4, 42, 43, .... of 60 and n terms
225

respectively. If the geometric mean of all the 60 + n terms is (2) °, then
kgln k(n - k) is equal to :

[26-Jul-2022-Shift-1]
Options:

A. 560

B. 1540

C. 1330

D. 2600

Answer: C

Solution:

Solution:
Given G.P's 2, 22, 23, ... .60 terms
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4,42% ... .nterms
225
Now, GM =2 8
1 225

(2.2%...4.4%.)60+n =2 8

n’ +n + 1830 225
(2 6+n )=2 8
_n’+n+1830 _ 225

60 +n 8
=8n*-217n+ 1140 =0
57

n= ?,20, so n =20

£ % K20 -1k = 20x 20X21 _ 20x 21 x 41
k=1

2 6
_ %[20— 4—31] = 1330

Question84

The series of positive multiples of 3 is divided into sets :
{3}, {6, 9, 12}, {15, 18, 21, 24, 27}, ... Then the sum of the elements in the

11" setis equal to .
[26-Jul-2022-Shift-1]

Answer: 6993

Solution:

Solution:

{3x1},{3%x2,3%x3,3x4},{3%x5,3%x6,3%x7,3%x8,3x%x9},...
1 —term 3terms 5 — terms

~11™ set will have 1 + (10)2 = 21 term
Also upto 10™ set total 3 x k type terms willbe 1 +3+5+...... + 19 =100- term

. Set11 ={3x101,3x 102, ......3 x 121}
- Sum of elements =3 x (101 + 102 + ... + 121)
_ 3X222xX21 _ g4
2
Question85
10
If 3 ﬁ = 7, where m and n are co-prime, then m + n is equal to .

[26-Jul-2022-Shift-2]
Answer: 166

Solution:

10 k
k=1 k* +k* + 1

=1[1° ( 1 1
2le=1 VK —k+1 K +k+1

Get More Learning Materials Here : & m @&\ www.studentbro.in



_r,_1,1 1.1 1 _
‘2[1 3t3 7ttt o T
Sl[o 1 ]- 110 _ 55 _m

T2 1114 7 21117 111 n
-m+n=55+111 = 166
Question86

Different A.P.'s are constructed with the first term 100, the last term 199,
and integral common differences. The sum of the common differences of all

such A.P.'s having at least 3 terms and at most 33 terms is
[26-Jul-2022-Shift-2]

Answer: 53

Solution:

Solution:

d,= 199;100621

d, = 199;100 _ 33

d, = 1992100$I

q = 199-100
n i+1

d,=33+11,9
Sumof CD's =33+11+9

=53

Question87

Suppose a,, a,, ..., a,, .. be an arithmetic progression of natural numbers. If

the ratio of the sum of first five terms to the sum of first nine terms of the
progression is 5 : 17 and , 110 < a,; < 120, then the sum of the first ten

terms of the progression is equal to

[27-Jul-2022-Shift-1]

Options:
A. 290
B. 380
C. 460
D. 510

Answer: B

Solution:

Solution:

a,, a,, ... .a, be an A.P of natural numbers and

wn

5.5

S, 17

=

Get More Learning Materials Here :
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=34a, + 68d = 18a, + 72d

=16a, = 4d

~d =4a,

And 110 < a;, < 120

~110 <a; +14d <120= 110 <57a; < 120
~a, =2(7a, €EN)

d =8

~S,,=5[4+9x8]=380

Question88

Let f(x) = 2x>—x—1and S = {n€ Z:|f(n) | =800}. Then, the value of 5 f(n)

is equal to .
[27-Jul-2022-Shift-1]

Answer: 10620
Solution:

Solution:

| f(n) | =800

-»-800=2n’-n-1 =800

-2n’-n-801=<0

‘ne | =V6409+1 V6409 +1
4 4

n=-19, -18, =17, .o......, 19, 20.

SxP-x—-1)=23x*-3x-51.

=22-(12+2%+...+19%) +2.202 =20 - 40

= 10620

andn €z

Question89

Let the sum of an infinite G.P., whose first term is a and the common ratio is

r, be 5 . Let the sum of its first five terms be 2. Then the sum of the first 21

25°
th

terms of an AP, whose first term is 10ar, n~ term is a, and the common

difference is 10ar?, is equal to :
[27-Jul-2022-Shift-2]

Options:
A.21a,

B. 22a ,

C. 15a,4

D. 14a,,
Answer: A
Solution:

Solution:

Let first term of G.P. be a and common ratio is r Then,

a
1-—-
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(r®—1) _ 98 _ ., 5_
-1 ~ 251! r‘125

'5=T7 (3)5

.. Then, S,, = 7[2 x 10ar + 20 x 10ar’]

= 21[10ar + 10.10ar?]
= 21a11

Question90

2313 433342313 6° —

3
+III+

1><7+ 2x11 +

[27-Jul-2022-Shift-2]

Answer: 120
Solution:
Solution:
5 12K - (2k - 1)°]
T = k=1
n n(4n + 3)

S 4k*+ (2k — 1)2 + 2k(2k — 1)

n(4n + 3)
n
> (12k* -6k +1)
k=1

n(4n + 3)
2n(2n2+3n+ 1) — 3n’-3n+n

n(4n + 3)
_ n’(4n+3) _
~ n(@n+3)

30°—29° + 283 —

+23-13

Question91

Consider the sequence a,, a,, a;, ... such that a, -
12,3,...

N

a = + a_ forn

n+2

n+1

to:
[28-Jul-2022-Shift-1]

Options:
A. =30
B. -31
C.-60

Get More Learning Materials Here : &
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D. -61

Answer: C
Solution:

Solution:
=2 +a

an+2 n
n+1

:anan+1 +1= an+1

:an+2an+1 _an.a
For

n=1aja,-aa,=2
n=2aa,—a,a, =2
n=3az, —a,a, =2

a 1

n+2
=2

n+1

an+2an+1 _anan+1 =2

A, 408,41 = 20+ a3,

n=n

Now,
(a,a, + 1). (aya; + 1). (aza, +1) . (ag085, + 1)

3 aza, 4,35 d3183,

7 el

a,a

Question92

For p, g € R, consider the real valued function f (x) = (x — p)2 -, x € Rand
q> 0. Let a,, a, a; and a, be in an arithmetic progression with mean p and

positive common difference. If f(a,) | = 500 for alli =1, 2, 3, 4, then the

absolute difference between the roots of f(x) = 0 is
[28-Jul-2022-Shift-1]

Answer: 50
Solution:

Solution:

“ay, Ay, Az, Ay

ta,=p—3d,a,=p—d,a;=p+d anda, =p+3d
Whered >0

| f(a) | =500

=|9d%-q| =500

and |[d? - q| = 500

either9d2—q = d2—q

=d = 0 not acceptable

29d’-q=q-d?

25d*-q=0 3 B
Roots of f(x) =0arep+vqandp—-vq

. absolute difference between roots = | 2Vq | =50

Question93

Let x,, x,, X3y »eer Xpq be in geometric progression with X,
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1

ratio ;5. A new data is constructed replacing each x; by (x; - i)2. If x is the

mean of new data, then the greatest integer less than or equal to x is .
[28-Jul-2022-Shift-1]

Answer: 142
Solution:

Solution:
X1 Xp) X3y eens X,, are in G.P.
1
X, = 3, r= E
S x° - 2xi+ 1
20
11
8

_ 1 _ 1) _ _ 11
_20[12(1 S0 6(4 21)+70><41]

X =

fx1< [ 2858 _ (12 _ 66) 1
20 240 ol

= 2" - m, where m is odd, then m . n is equal

to .
[28-Jul-2022-Shift-2]

Answer: 12

Solution:

Solution:

1 20 21 22 211
?4'5(@4‘?"'@4' ..... + — =2n'm

Question95
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1 1

1 1
If (20 —a)(40 — a) + (40 — a)(60 — a) Tt

ais:
[29-Jul-2022-Shift-1]

Options:
A. 198
B. 202
C. 212
D. 218

Answer: C

(180 —a)(200 —a) 256’

1 1

Solution:

Solution:

1 1 1 1 1 1
20020-a 40-a 40-a 60-a T 180-a
BT D S N e

20\ 20—a _ 200-al! ~ 256

L1 180 ) _ L

20\ (20—a)(200—a)! ~ 256

=(20 — a)(200 — a) = 9.256
OR a?—220a+ 1696 =0
-a=212,8

200—a! 256

Question96

a

then the maximum value of

Let a;, a,, a3, ... be an A.P. Ifé1 - = 4, then 4a, is equal to

[29-Jul-2022-Shift-1]

Answer: 16
Solution:

Solution:
Given

N
o}

iy
(o}

=a,+d =a,=4=4a,=16

Question97
1 1 1 1 _ k
If 2x3><4+ 3x4x5+ 4><5x6+"'+ 100 x 101 x 102 — 101’

[29-Jul-2022-Shift-1]
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Answer: 286

Solution:
Solution:
1 1 1 1
S= ox3xa 3xax5 ix5x6 "t T00x101x102

_ 1 [ 1 1
(3-1)-1!2x3 101 x 102

- l(l_;)
216 101 x102

_ 143 k

T 102x 101 101
~.34k = 286
Question98

Let {a_ }, _ 0°° be a sequence such that a, —a; — 0 and
a,,,=3a,,,—-2a,+1, Vn=0.

Then a,.a,; — 2a,-a,, — 2a,;a,, + 4a,,a,, is equal to
[29-Jul-2022-Shift-2]

Options:
A. 483
B. 528
C. 575
D. 624

Answer: B
Solution:

Solution:

a,=0,a,=0

a =3a,,; — 2a :n=0
an+2_an+1=2(an+1_an)+1
n=0a,—a; =2(a —ay)+1
n=1a;—a,=2@a,—a)+1
n=2a,—a;=2@a;—a,)+1

n=n an+2_an+1=2(an+1_an)+1
(@, ,—a))—2(a,,;—3))—(n+1)=0
a,,,=2a,,;,+@n+1)

n-n-2

a,—2a,_;=n-1

Now ays5ay5 = 2858y, — 2838y, + 4axay,
= (a5 — 2ay,)(ay; — 2a,,) = (24)(22) = 528

n+2 n+1

Question99

3 (r? + 1)(x!) is equal to
[29-Jul-2022-Shift-2]

Options:

Get More Learning Materials Here : & m

@ www.studentbro.in



A 22! =211

B. 22! = 2(21")
C. 211 —=2(20")
D.21!-20!
Answer: B
Solution:
Solution:

Given,

20
S (2 + 1)(r)
r=1

Let, f(r) = (r* + 1)(r!)

= (rH)(r!) + 1!

=r(rr!) + r!

=r[(r+1-1)r']+r!

=r[(r+1)r! —r!]+ 1!

=r[(r+ 1) = (rH] + 1!

=r(r+ 1) —-r(r)+r!l=(r+2-2)(r+ 1) =r(r!) +r!
=(r+2)(r+ 1) =-2(r+ 1) —-[(r+1-1)(rH]+1!
r+2)=-2(r+ 1) =(r+ 1) +1r!+1!
(r+2)!'=3(r+ 1)+ 2r!

=[(r+2)! = (r+ D)1 -2[(r+ 1) —1!]

20
s> f(r)
r=1

20 20
D r+2)!—=(r+ -2 3 [(r+ 1) =1!]
r=1 r=1

=[(221+ 211+ 20"+ .... + 4!+ 31) — (211 + 20! + 19! + ... + 3V + 21T = 2[(21!' + 20! + ... + 3! + 21) — (20! + 19! + ..... AN

= [(22!) = (21)] = 2[(21)! = (11)]
=22'=-21-2-(21)! + 2.1!
=221 —-2-(21)!

Question100

(COSZX + cos*x + cos®x + ... oo)loge2

If e

sinx + V3 cosx

[24-Feb-2021 Shift 1]

Options:
A.2V3

B.

N|w

C.V3

1
D'§

Answer: D

Solution:

Solution:

e(coszx +cos’x + ... )n2 — zcoszx +cos’x+... — zcotzx

Nowt’—9t+9=0=t=1,8
2

=2 =1 8=cot’x =0, 3

2sinx _ 2

= — = —
sinx + V3 cosx 1+ V3 cotx

=2_1
4~ 2

2

E) is
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Question101

Let A= {x:xis 3-digit number ] B={x:x=9k+2,k€1} and
C={x:x=9k+/4,keE€I,I€1I,0</<9} for some £(0 </ <9) If the sum of
all the elements of the set An (BuC)is 274 x 400, then / is equal to
[24-Feb-2021 Shift 1]

Answer: 5
Solution:

Solution:
B and C will contain three digit numbers of the form 9k + 2 and 9k + £ respectively. We need to find sum of all elements in the set
Bu C effectively.
Now, S(B u C) = S(B) + S(C) — S(B n C) where S(k) denotes sum of elements of set k .
Also B = {101, 110, ...... 992}
~S(B) = 120(101 + 992) = 54650
Case-l: Iff =2
then BnC =B
~S(BuC)=S(B)
which is not possible as given sum is
274 x 400=109600

Case-ll : If£ =2
then BnC =g¢
~S(BuC)=S(B)+ S(C) =400 x 274

110
=54650 + > 9k +/ = 109600
k=11

110 110
=9 3> k+ 3 [=54950
k=11 k=11

-9 %(11 + 110)) +£(100) = 54950

=54450 + 100/ = 54950
=2/=5

Question102

The sum of first four terms of a geometric progression (G.P.) is & and the

12
sum of their respective reciprocals is 2. If the product of first three terms of

18°
the G.P. is 1 and the third term is o, then 2a is

[2021, 24 Feb. Shift-II]

Answer: 9

Solution:

Let four numbers in GP be a, ar, arz, ars.

According to the question,

a+ar+ar2+ar3=% ------ (1)
1 1 1 1 65
and a ar ar2 ar3 18
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S L4r+c?+r’) 65 gy
a r3 18
Dividing Eg. (i) by (ii), we get
al+r+r*+r’) _ 65/12

1(l+r+r’+r) 65/18

w

a r
23_ 18
=a’r’ = 5
23_ 3
=a’r’ = 3

Also, product of first three terms =1
axarxar’ =1
- a%® =1

2a a
= a= g
3
3 3
andr¥= 3/2_ _(3)° 5 ,.=3
(2/3)* ( 2) 2
According to the question, third term
a=art= 2x3x3 = 3. 20 =2x 3 = 3 third term
3722 2 2
Questionl103

© 2
The sum of the series 5 ~~2*10 jg equal to
ac1 (2n+1)!

[2021, 26 Feb. Shift-II]

Options:

41 19 -1
A. §e+ ?e 10

41 19 -1 _
B. 5 e g © 10

41 19 -1
C. ?e'l' ?e + 10

41 19 -1
D. ?e + ?e 10

Answer: B
Solution:

Solution:
n2+6n+10_S
. @2n+ 1)
4an? + 24n + 40
. 4@2n+ 1)
(2n+1)% +(2n+1)-10 + 29

4(2n + 1)!

(2n + 1)2 2 (2n+1)-10 , & 29 ]

L Cn+Den .2, CorDen)! .2, @nt i)

5
> @n+1), 2 10 .2 20 1 _
2 o T2 et G ] (1)

8

l—
0]
-

M

=]

=]
ITMs 1Ms |

—_——

=1

n

[l L L

n
Now,

_ z 2n+1) _ 2 2n il 1
=20l w2 ot L2, o
_ 1 1

=2 @n=D .2, o)

Now,

8 I

1M 8
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s 1 _ 1

. 11
and 2 ooy 3T

Using Egs. (ii), (iii), (iv) in (i),

1

4 2

(2]
+29& —

41e 19
8 8e 10

17 e 1 11le 11
—zb 26t 2 T2

+_

1

1| € % e+——2
S= = € +11& +

29e

Question104

The sum of the infinite series 1 + % +
[2021, 26 Feb. Shift-1]

Options:

13
A

B.

| ©

[E
o1

C.

|

—_

1
D.I

Answer: A

Solution:

Solution:

Given,S =1+ A

+ L+

wlN
=W

2
2 7 2
Let, Sl= §+ ? ?

Multiply 1 / 3 in series Eq. (i),

S
12, 7,12,

37 32 3P 3t

Subtract Eq. (ii) from Eq. (i), we get

Si_2,5,5

—_
N

w

+ ...

3 3 3 3B
25, 2 5, 5
”?“5*;*@*]
3 1-1/3 '32 33
term]
_2 51-9_3
_3+[6]_6 2
=3,3_9
= Si= 59X
. S=1+5,
- 9_13
=1+ 7=7

3 33 3

+ ... is a geometric series with r = 1 / 3, sum upto infinity of this series is
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Question105

If the arithmetic mean and geometric mean of the pth and qth terms of the
sequence —16, 8, —4, 2, ... satisfy the equation

4x%> - 9x + 5 = 0, then p + g is equal to

[2021, 26 Feb. Shift-II]

Answer: 10
Solution:

Solution:

If AM and GM satisfy the equation 4x* — 9x 4+ 5 = 0, then AM and GM are nothing but roots of this quadratic equation,
4x* - 9x+5 =0

= 4x* —4x-5x+5 =0

= 4x(x—-1)-5(x—-1)=0

= (x—1)4x-5)=0

5

:X=1,Z

Then, AM = % and GM =1 ["AM = GM ]
Again, the given series is
-16,8, -4, 2.....

which is a geometric progression series with common ratio _71 then

pth term = —16( _71)1)_1 =t

gth term = —16( _71)q_1=tq

Arithmetic mean = %
-

2 4
Geor‘rﬁtric mean =1
= \/il =1
. \/tptCI =1

=(-16)( 3L P16 ‘71)“_1 -1
- (_16)2(—71)13“1—2:1

- (_24)2( —71)P+q—2=1
(+1)Pra2

= (—2)8W

=(=2)%(+1)P 7972 = (—2)P a7

= (=2)° = (=277

= p+gq—2=38

= p+q=10

Question106

In an increasing geometric series, the sum of the second and the sixth term
is 22—5 and the product of the third and fifth term is 25 . Then, the sum of 4th,

6th and 8th terms is equal to
[2021,26 Feb. Shift-1]

Options:
A. 30
B. 26
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C. 35
D. 32

Answer: C
Solution:

Solution:

Let the first term of geometric series be' a and common ratio be 'r".

Then, n th term of given series is given as
T, =ar"" !
Now, given that sum of second and sixth term is 25/2.
e T,+T,=25/2
sar+ar’ =25/ 2
sar(l +1%) =25/2 oo - (i)
Also, given that product of third and fifth term is 25.
Irl ie. (T )NT.) =25
= (arz)(ar4) =25
=a%=25 ...... - (ii)
Squaring Eq. (i), we geta’r’(1 + r*)? = ( %)2 ------ - (iid)
Divide Eq. (ii) by (iii),

a’r’(1 +1*)? _ (25)°

aZr® 4(25)
1+rYH? _ 25
4

4(1 +r*)? = 25r*
4(1 +1® + 2r") = 251"
4r® —17r* +4 =0
4r® —16r* -r*+4=0
't - 4) - 1r* + (-4) =0
(r*-4)4ar*-1)=0

Gives, r*=40rr*=1/4
We have to find sum of 4 th, 6th and 8th term, i.e.
T,+T +T, = ar’ + ar’ + ar’

= ar(r’ + r* +1°)

=ar(l+r°+r") o + (iv)
Using Eq. (ii),
(ar’)® = 25
sar’ =5

4

L O I I

Also, we take r* = 4 because given series is increasing and r* = 2 .

AT, +Tg+T, =5(1+2+4)
=5(7) = 35

Question107

The minimum value of f (x) = a® +al” ax, where a, x € R and a > 0, is equal to

[2021, 25 Feb. Shift-II]
Options:
A.a+1

B.a+ 1
a

C.2va
D. 2a

Answer: C
Solution:

Solution:
We already know, Arithmetic mean = Geometric mean,
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Let us take AM and GM of two terms a® and a! ™%,

»a® +al "% = 27al
. Minimum value of f(x) =a® + al™? is
2Va.

Question108

If0<0,p<ix= néocosznﬂ1 y = ngosinznq) and

z= 3 cos*"0-sin’"¢@, then
[2021, 25 Feb. Shift-1]

Options:

A xy—z=(x+Yy)z
B.xy+yz+zx=12
C.xyz=14
D.xy+2z=(x+y)z
Answer: D

Solution:

Solution:

0

Given,x = 3 cos?0
n=0
< .. .2n
y= 2 sin”¢
n=0

o0
z= Y cos?™0-sin’g

n=0

= x=1+cos’0 + cos’® +...

X = ;2 = cosec?0
1 — cos“0

= y=1+sin2(p+sin4(p+...oo

X = ;2 = COSCCze ...... (1)
1 — cos“0

=y =1+sin2(p+sin4(p+...oo

1 2 -
- y = ——M——— =sec’p - ‘(11)
1 —sinch
= z =1+ cos®0 - sin’p + cos?0sin*e +...
z=— L i

1 — cos®0sin’p
From Egs. (i), (ii) and (iii), we get

[ COS —l

2 X

TSIy
(x—l)(y—l)

— Xy

Toxy—-xy+x+y-—-1
= XZ+yzZ—2z=Xy
= xy+z=(Xx+y)z
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Question109

Let A, Ay Ay vvnniees be squares, such that for each n = 1, the length of the
side of A equals the length of diagonal of A _,. If the length of A, is 12cm,
then the smallest value of n for which area of A  is less than one, is ..........
[2021, 25 Feb. Shift-I]

Answer: 9
Solution:

Solution:
According to the question, length of side of A, square is 12 mathrm ~cm.

Ao A

N
A, = g = ,\"L\
12cm X 4

" Side lengths are in GP.
_ 12
n (\/E)l’l— 1
(Side of nth square i.e. A )

2
: Area = ( Side )2=( 12 ) _ 144

(\/E)I’l -1 2I1 -1
According to the question, the area of A square <1

- 2" 1> 144
Here, the smallest possible value of is = 9.

Question110

Comnsider an arithmetic series and a geometric series having four initial terms
from the set {11, 8, 21, 16, 26, 32, 4 }. If the 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.........

[2021, 16 March Shift-1]

Answer: 3
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Solution:

Solution:

Given, set {11, 8, 21, 16, 26, 32, 4}

By observation, we can say that

AP = {11, 16, 21, 26, ...}

GP ={4,8, 16, 32, ...}

5m+6=4.2"""

5m+6=2"""

So, (2"*! — 6) should be a multiple of 5 . The unit digit of 2%is 2, 4, 6, 8. So, when 6 is subtracted from 2" " !, the possible unit
digits will be 6, 8, 0, 2. Only 0 is divisible by 5. Hence, 2™* L unit digit has to be 6 .
2n+1 — 24’ 28’ 212' 216“.

As, 2% will not be a 4 digit number, so, common terms = {16, 256, 4096}

~. Number of common terms = 3

Questionl11l

Let -, aand b be in G. P. and 1, 1, 6 be in (a) P., where a, b > 0. Then,

72(a + b) is equal to .........
[2021, 16 March Shift-II]

Answer: 14

Solution:
Solution:
~ - L
Given, GP = 16,a,b
2_ b
- %7 16
and given, AP =1/a,1/b, 6
2_ 1
= b a+6
= 2 5 = 1 +6
16a a
1 _ 1+6a
= —_— =
8a? a

= 1 = 8a(l + 6a)
=  48a’+8a-1=0
= (4da+1)(12a—-1)=0
= a=-1/4o0r 1/12
As per the question,a > 0
“a=1/12
2 1
b = 16a —16ﬂ

+ |~

N|"‘
Ol
-

1
~ 72(a+Db) =72

=6+8
=14

1

Questionl12

If a, B are natural numbers, such that 100 — 1998 = (100)(100) + (99)(101)+
(98)(102) + ... + (1)(199), then the slope of the line passing through (a, )
and origin is

[2021,18 March Shift-1]

Options:
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A. 540
B. 550
C. 530
D. 510

Answer: B
Solution:

Solution:
Given,
100 —199.B = (100)(100) + (99)(101)
+(98)(102) + ... + (1)(199)
99

=100°-1998 = X (100 —x)(100 + x)

x=0

99
= 5 (100%-%%)
x=0

99 99
= 3 (100 - 3 (x)°

x=0 x =0
= (100)° — 99X 100 x 109
=(100)* = (199) B = (100)® — (199)(1650)
On comparing, we get o = 3, p = 1650
Then, the slope of the line passing
through (o, B) and origin is

_B-0 _ B _ 1650 _
a0 a3 >
Questionl13

1 1 1 1
32—1+ 52—1+ 72—1+"'+ (201)2 — 1

is equal to
[2021, 18 March Shift-1]

Options:
101
A. m

25
B. 101

101
C. m

99
D. 400

Answer: B

Solution:
Solution:
1 1 1 1
+ + +. o —
32-1 5%2-1 7%2-1 (201)2 -1

100
1

2 DT
r=1 (2r+1)° -1
100 1

r=14r*+4r+1-1
100 1 100 1

2 mer v L2 A0E T D)
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1100
4r 1 I‘ 1)

=1[(1 %) (1_%)+(%_%)+ 100 101)]
S [1o 1 ]2 1,100
1 101! = 2% 101
- 25
101
Questionl14

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,) is 1000,
then the sum of the first 6n terms of the arithmetic progression is equal to

[2021, 18 March Shift-11]

Options:
A. 1000
B. 7000
C. 5000
D. 3000

Answer: D
Solution:

Solution:
Given, S; =S, ,and S, =S,
and S, — S, =1000=S, —S, = 1000

- %[2a+(4n—1)d]— 22—n[2a+(2n—1)d] = 1000

=2n[2a+ (4dn—1)d]—n[2a+ (2n—1)d ] = 1000
= 2an+n(8n—-2-2n+1)d = 1000

= 2an+n(6n —1)d = 1000

= n[2a+ (6n—1)d] = 1000

= Sg, = 2{2a+ (6n - 1)d]

= gx (1000)

= 6 x 500 = 3000

Questionl115

If log;2, log;(2* - 5), log, ( 2X -2

value of x is equal to
[2021, 27 July Shift-1]

Answer: 3

Solution:
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log,2, log;(2* — 5), log, ( 2% — %) - AP

=2log,(2* = 5) = log,;2 + log, ( 25— =

x 7/

log [ 2+ (2* - i) |

) =2-2-7
2X) +25-10:2*-2-2*+7=0
2X) -12-2¥+32=0

2X—4)2*-8)=0

= 2"=40or8=x=2o0r3
If x = 2, then log,(2* — 5) = log,(2* — 5)
Here, argument is negative, so, x # 2.
Hence, x =3

=log,(2* — 5)* =

LI T

(2"
(
(
(

Questionllo

Iftan( g),x, tan( o

are in arithmetic progression and tan ( 3 ) , Y, tan ( i’—g

are also in arithmetic progression, then |x — 2y| is equal to

[2021, 27 July Shift-1I]
Options:

A 4

B.3

C.0

D. 1

Answer: C
Solution:

Solution:

Iftan( g),x,tan Z—g) are in AP.

So, x = %[tang+tan Z—g)]

(~ifa,b,carein AP, so, b = a-zl-c)
i 51 .
And tan( —) yltan( ﬁ) are in AP,
5o
Now, x — 2y = —[tan§+tan 15 (tan +tanﬁ)
51 211
Io_ i “'tan == = cot =—
B COt9 tang 5o 18 9
=|x=-2y|=| ——=———tan 55
an anﬁ cot =
21
|cot? cot—| =0
B _ 2cot’A”! ]
['COtZA_ 2 cotA
[
Questionl1?

}

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

SSn = 352n’
[2021, 25 July Shift-1]

then the value of 2—4 is

2n
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Options:
A.6
B.4
C.2
D. 8

Answer: A
Solution:

Solution:
LetS, = An’ + Bn = n(An + B)S, =3S
=3n[A(3n) + B] = 3-2n - [A(2n) + B]
= 3An + B = 4An + 2B
= An+B =0
. Sin _ 4n[A(4n) + B]
S, 2n[A(2n) + B]
-2 4An — An
2An — An
=2x3=6

2n

Question118

Let S denote the sum of first n terms of an arithmetic progression. If
S;0 = 530, S; = 140, then S,, — S, is equal to
[2021,22 July Shift-II]

Options:
A. 1862
B. 1842
C. 1852
D. 1872

Answer: A
Solution:

Solution:
S, = An® + Bn
S,o = 100A + 10B = 530
S; = 25A + 5B = 140 Solving both equations, we get B = 3 and
A=5
S, = 5n% 4+ 3n
~S,0— S = 5(20° - 6%) + 3(20 — 6)
=5-26.14+3-14
= 14(130 + 3) = 14 x 133 = 1862

Question119

The sum of all the elements in the set {n € {1, 2,...100} : HCF of n and
2040 is 1} is equal to
[2021, 22 July Shift-II]
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Answer: 1251
Solution:

Solution:

ne{1,2,3,......100}

2040 =2°x3x5x 17

If HCF of n and 2040 is 1, n should not be a multiple of 2, 3, 5, 17 .

ne {1,711, 13,19, 23, 29, 31, 37, 41, 43,47, 53, 59, 61, 67, 71, 73, 77, 79, 83, 89, 91, 97 }
>, = [ 1251]

Question120

If sum of the first 21 terms of the series
loggl,zx + log91,3x + log91,4x + ..... where x > 0

is 504 , then x is equal to
[2021, 20 July Shift-II]

Options:
A. 243
B.9

C.7

D. 81
Answer: D

Solution:

Solution:

LetS = loggl,zx + loggmx + ...

1

b

S =2loggx + 3loggx + ... + 22loggx
=logex(2+3+4+ ... +22)

Using property, log, x = log,x

= loggx| 214 +20)| = loggx(21 x 12)

=S = 252loggx
Given, S = 504, then
252loggx = 504

= logyx = 2
- x=(9)°=81

Questionl121

For k € N, let
1 20 A

= 5 —k

oo+ 1)(a + 2).... (a + 20) k=o x+k

where a > 0. Then the value of 100 ( A14A+ =t )
[2021, 20 July Shift-II]

Answer: 9
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Solution:

Solution:
Given,

1 _ 20 Ak
T D) T @t20) 2otk *>0
5 1 o B, A
a(ac+ 1)... (ax+ 20) a a+1

A20

o+ 20
147 (Z14)(=13)...(=1)(1)...(6)  14!6!
A = 1 - -1
157 (=15)(—=14)...(=1)(1)...(5)  15!5!
A, = 1 - -1
13 (—=13)...(=1)(1)...(7) 13!7!
Ay _ =13170 _ =7 _ =1
A, 1416! 14 2
As_ 13170 _ 42 _ 1
A 155! ~ 15x14 5

13

2
.-.100( 2—1‘;+ A—iz) =100(- 1+ 1)
=100( 33) =09

Question122

If the value of

1+ 246,10
33

3 32
+.... upto o«
is1 , then1?is equal to .......
[2021, 25 July Shift-I]
Answer: 3

Solution:

wle
|
+
|
+
|
+

Subtracting Eq. (ii) from Eq. (i),
20, 1, 4,4
3 = 1+ 3 + % + 3
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=>L2=3

Questionl123
Let {a_ }, _ 1°° be a sequence such
thata,=1,a,=1anda_  , =2a,, ,+a, foralln= 1. Then the value of

47121 - is equal to ....
[2021, 20 July Shift-1I]

Answer: 7

Solution:

Solution:

Let > a—3¥1=xi.e. > i=x
n=1 2°0 n=1 8"

Given, a,,, =2a,,,+a,
Divide the whole by 8",

an+2_ 2an+1 %
g" 8 g
2,842 _g.58%+1 , @
:>8'8ﬁ+2_828§+1+_?1
ant2 +1
64(83+2)_1 (82+1)
Now, take the summatlon
64 Z an+2_ 16 z an+1+ z an ...... ()
n=1 8n+2_ 8n+1 n=1 E 1
] an
— =X
nzl g"
G, B, 8, =
l.e 8+82+83+84 X
a3 ., a4 _ )
i 84+ =X g~ g2
S Qpyo a; a, ..
= i 181“1+2_ _5_? ...... - (ii)
a 83 _ a;
Again ?+—3+ =xX- 5
e An41 1 s
= 2 82+1_ 3 - (iii)
From Egs. (i), (ii) and (iii),

_1_ ) _ ( _ i)
64( 64 16| x 5 +x
Useal—l—a2

1 —
64(x—§— ) 16 (x - —)+x

=264x—9=2(8x—1)+x
=264x - 16x—x=9-2=247x=7

a
S

Question124

Let a;, a,, a5...... be an (a)P.

Get More Learning Materials Here : & m @&\ www.studentbro.in



[f At@totan o 100 p # 10, then % is equal to

—
a, +a,+..... +ap p2

[2021,31 Auq. Shift-II]
Options:
A, =

B. 100

c. 2L

D. 121

Answer: C
Solution:

Solution:
a, +a,+...+a _ 100

a;+a+...+a, p?
2
= h = 100 ¢ _ S’ P

S, p? P 100

a5 _ S;1~ Sy _ Sl0.1_00_
) S10= So

10

Question125

The number of 4-digit numbers which are neither multiple of 7 nor multiple

of 3 is
[2021, 31 Aug. Shift-II]

Answer: 5143

Solution:

Total 4-digit number

=9x10x 10 x 10 = 9000

4 -digit number divisible by 7

1001, 1008, ..., 9996

Number of 4-digit number divisible by 7

_ 9996 ; 1001 +1=1286

4 -digit number divisible by 3

1002, 1005, ..., 9999

Number of 4-digit number divisible by 3

— 9999 ; 1002 +1 = 3000

4 digit number divisible by 21

1008, 1031, ..., 9996

Number of 4 - digit number divisible by 21
9996 — 1008

= = +1=429

. Number of 4-digit numbers neither divisible by 7 nor 3

= 9000 — 1286 — 3000 + 429 = 5143
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Question126

Three numbers are in an increasing geometric progression with common
ratio r. If the middle number is doubled, then the new numbers are in an
arithmetic progression with common difference d. If the fourth term of GP is

3r?, then r’ — d is equal to
[2021, 31 Aug. Shift-I]

Options:
A.7-7V3
B.7+V3
C.7-V3
D.7+3V3

Answer: B
Solution:

Solution:
Let three numbers be %, a, ar.

According to the question, %, 2a, ar - AP

4a =ar+ 251+ l=4
r r _
> rP-4r+1 =0=>r=2=+v3

T, of GP = 3r

3r* = ar?
a =3 _
r =2+V3

d=2a—% =3V3

r-d =Q2+v3)*-3V3 _
=7+4V3-3V3=7+V3

Questionl1l27

If0 <x<1, then

32 5¢3 74 .
X+ X+ X+ , is equal to

[2021, 27 Aug. Shift-1]

Options:

A.x( 1+X) +1log, (1 — x)

1-x

B.x( 122 +1log,(1 - %)

C. +=%+1log (1 —x)

1+x

1+x
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Answer: A
Solution:

Solution:
We have,

%x2+ %x3+ %
= (2- %)+ (2- %)x3+ (2-

<t + ..

1
4

X

)x4+...
4

2 3
—oe? 4 43 4 (X, x, X )
=2xX“+x°+x +...) (2+3+4+...

2

T—x [~log (1 —x) —x]

[ using sum of infinite GP = T a—r

_ 2x2

T 1-x
2%% + x — x°

= T+10ge(l _X)
X° +x
1-x

_ 1+x

_X( m) +10ge(1—x)

+x +log (1 —x)

+ loge(l —X)

and logarithmic series]

Question128
Ifx,y€ER, x>0

y = log,,x + loglox1 I3 4 loglox1

upto « terms and
2+4+6+...+2y _ 4
3+6+9+...+3y  log,x

[2021, 27 Aug. Shift-1]

Options:

A. (10°, 6)
B. (10%, 6)
C. (102 3)
D. (10°, 9)

Answer: D

Solution:
Solution:

. 2+4+6+...+2y _ 4
Given, 3+6+9+...+3y log,x
20+2+3+...+y) _ 4
31+2+3+...+y) log;x

2_ _4 =
37 10910X=>10g10X i
= X=106
1 1
Now, y = log, ox + log,,x 3 + log,,x 9 +
11 )
= log,, x-x3-x9... o terms

1+ =+ —+ ... terms

= 10910X 3 9
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1

1- % 3/2
= log, X 3 =log,x
3
=1log,,(10° 2 [x = 10°]

=y =6x%=9

~x =10%y=9
(x,y) =(1059)

Questionl129

IfO<x<landy= x>+ &>+

3
[2021, 27 Aug. Shift-II]

Options:
1 2
A. Ee
B. 2e
1~
C. E\/e
D. 2¢?

Answer: A
Solution:

Solution:
_ 12, 23, 3.4
y=5x + 3X + 1x + ...

=y = (1— %)x2+(1— %)x3+(1— i)x4+

2 3 4
x4 w3 g ot N S )
=xX"+x"+x +...) (2+3+4+...

2 2 3
X X X X
S T-xt*T (X+ 2t 3t

. _ X _
Ly = 1_X+1n(1 X)

Putx = % we get

y=1-1In2
Then, e! 9 =
=e-e
= %ez

e1+1—1n2 - eZ—an

In27!

3,4+ ..

ZX

Question130

If the sum of an infinite GP a, ar, arz, ar3, .

1

‘ then the value of e’ *Yatx = lis

2

... 1S 15 and the sum of the

squares of its each term is 150, then the sum of arz, ar4, arﬁ, waa 1S

[2021, 26 Aug. Shift-1]
Options:

A.5/2

B.1/2

C.25/2
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D.9/2

Answer: B
Solution:

Solution:
We have, sum of infinite GP a, ar, ar?, ... is
S = -2 _—15 ... - (i)
® 1-r
and sum of infinite GP a2, a%r?, a%r?, ... is
) 2
cS, = = =150
1-r
a a = 1T R[) e . 11
=>(1_r)(1+r)—150 (ii)
Divide Eq. (ii) by Eq. (i)
a = () s . 111
T+ - 10 (iii)
Divide Eq. (iii) by Eq. (i)

Now, puttingr = % in Eq. (iii), we get
a

1

1+ 5

- 2 -10-a=12

Now, sum of ar?, ar?, ar®, ...,

=10

1
g - _ar _ b (ﬁ _ 1
=T 112 74 2

25

Question131

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

be a GP with common ratio 2.
Letc,=a,+b,k=1,2,......,10. If ¢, = 12 and

c; = 13, then kgl C, is equal to
[2021, 26 Aug. Shift-II]

Answer: 2021

Solution:

a;, a,, as, ..., a;¢ arein APcommon

difference = -3
b,, by, bs, ..., b;, arein GPcommon ratio = 2

Since,c =a,+b,k=1,2,3...... , 10
" Cc,=a,+b,=12

c;=a;+b; =13

Now, c;—c, =1

= (a;j—a,)+(b;—Db,) =1

= —3+(2b,—b,) =1

= b, =4

" a,=8

So, APis 11, 8,5, ....
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and GPis 2, 4,8, ....
10 10 10
Now, Z ck= Z ak+ Z b,

)[22+9( 3)]+2( 210 )

5(22 —27) +2(1023)
2046 — 25 = 2021

Question132

The sum of 10 terms of the series 3 _+ > _+ _ 7 _+...is
19 x 2 2°%x3 3°x4
[2021, 31 Aug. Shift-1]

Options:
Al

B. 120/121
C. 99/100
D. 143/ 144
Answer: B

Solution:

Solution:
3 5 7
+ + + ...
12x 2% 22x3% 3%2x4?
22_12 32_92 42_32
= + +
12x 2% 2%2x3% 3%x4?

1 1 1 1
I IR F
12 22 22 3) 32 42 102 112
-1 _ 1 _,_ 1 _ 120
T 12 112 1= 121 = 121

Question133

IfS= 1+ % + ;—§+ 15—2 + ..., then 160 Sis equal to
[2021, 31 Aug. Shift-II]

Answer: 305

Solution:

S=%+ %+ 15—§+;—2 Lo e (i)
§=§+%+;_§+% oo eeeees (i)
Subtracting Eq. (ii) from Eq. (i),

c%=%+ %+ %+ %+ %+ o
%—%=%+ %+ %+ %+ o =K o (iii)
%=%+ $+ %+ %+ (iv)
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Subtracting Eq. (iv) from Eq (iii),
4K _ 2 4 2 " 2 2

5 T R s s
AK _ 2 ;) =1L g=1
5  25\1-1/5 10 8
From Eq. (iii),
AS_7_1_,g_61
5 5 8 32
_ 61 _
Now, 106S = 160x == = 305
L]
Questionl1l34
20
Let a,, a,, ......, a,; be an AP such that z aal = %. If the sum of this AP is
n= n“n+1

189, then aga, 4 is equal to
[2021, 01 Sep. Shift-II]

Options:
A. 57
B. 72
C. 48
D. 36
Answer: B
Solution:
Solution:
Let d be the common difference of an AP
20
1 _4

a,, a,, ..., a,; and n§1 aa .. 9

20 1 4
= = =

n=1aya,+d) 9

20

Ll 1 y_+4

dn=s a, a, +d 9
:l[i ir, 11, 1 _17_4

dla a, a a 0  ap 9

= dl( aill(;lal ) = —=aja, =45

= a,(a; +20d) =45 - - (1)

- 22—1(2a1 +20d) = 189

Also sum of first 21 terms = 189
ZL(2a, +20d) = 189

= a, +10d =9 - - (ii)

By Egs. (i) and (ii), we geta; =3,d =3/5
3

ora, =15,d =-3

So, aga;q = (a; +5d)(a; +15d) =72

Question135

LetS,=1:-(n-1)+2:-(n-2)+3.
n-3)+...+(n-1)-1,n=4.
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o 28, 1 .
The sum 3 ( = = m) is equal to

[2021, 01 Sep. Shift-II]

Options:

A e—1

B e—2

C.

wlo

D.

oo

Answer: A
Solution:

Solution:
S,=1:mn-1)+2(n-2)+3(n-3)+...+(n—-1)"1,n=4
n-1 2
= > rn—-r)= 711(116_ 1)
r=1
_nn-1n+1)
h 6

25, _ (n+1)

n! 3(n - 2)!
2s 1

Question136

The number of terms common to the two A.P.'s 3, 7, 11, ... 407 and
2,9, 16, ..., 709 is .
[NA Jan. 9, 2020 (I1)]

Answer: 14
Solution:

Solution:
First common term of both the series is 23 and common difference is 7 x 4 = 28
“ Last term =407 =223+ (n—1) x 28 = 407
=>(n—1)x 28 <384
384
= n=< 28 +1
=n < 14.71
Hence, n = 14

Question137

If the 10" term of an A.P. is X and its 20" term is

1 .
20 75» then the sum of its

first 200 terms is:
[Jan. 8, 2020 (II)]
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Options:

A. 50

1
B. 501

C. 100

1
D. 100 3

Answer: D
Solution:

Solution:

Ti= g==a+9d ... ()

Ty = 15 =a+19d ... (i

Solving equations (i) and (ii), we get

1 = 1
700’ ¢ = 200
200 2 199

=S00= 5 1 200 " 2_0()]

a=

N+~

Question138

Let f : R » R be such that for all x €R, (21 **+ 2! %), f(x) and (3* + 37%) are
in A.P., then the minimum value of f (x) is:

[Jan. 8, 2020 ()]
Options:

A. 2

B.3

C.0

D.4

Answer: B

Solution:

Solution:

If 21 "X+ 2% f(x), 3*+ 3 Fare in A.P., then

f(X)=(

2
2f(x)=2(2"+ %) + (3x+ %)

Using AM = GM
f(x)=3

2“"+21"‘+3"+3"‘)

Questionl139

Five numbers 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:
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[Jan. 7, 2020 (I)]
Options:

A. 27

B.7

21
C. =

D. 16

Answer: D
Solution:

Solution:

Let 5 terms of A.P. be
a—2d,a—-d,a a+d,a+2d
Sum=25=5a=25=a=>5
Product = 2520
(5-2d)5-d)5(5+d)5+2d) =2520
=(25 —4d %)(25 - d?) = 504

=625 —100d% - 25d? +4d* =504
=4d*—-125d%2+625-504 =0
=4d%-125d%+121=0
=4d%-121d%2-4d?*+121=0
=(d?-1)4d%-121)=0

_ _.n
:d—il,d—i—2
11 Lo =1
d =x1andd = - 7,does not give Tasaterm
. _ 11
..d——2

- Largestterm =5+4+2d =5+11 =16

Question140

1 1 1

The product 2%.475.8.16'%8,,, to » is equal to:

[Jan. 9, 2020 (D]

Options:

N|+—

A 2

T

B. 2
C.1
D.2

Answer: A
Solution:

Solution:
1+ 2 + 3 +

s VTR

+ =+

ISE
o)l

L

1
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Question141

Let a_ be the n'™ term of a G.P. of positive terms.

If 5 a =200 and 5 a, = 100, then S a_is equal to :
n n=1 n n=1 0N

-1 2n+1

[Jan. 9, 2020 (ID)]
Options:

A. 300

B. 225

C.175

D. 150

Answer: D

Solution:

Solution:

Let G.P. be a, ar, ar’......
100
nZlazml=a +a.+..... +a,,, =200

. arZ(rZOO _ 1) _

5 =200
rr-1
100
> a, =a,+ta, +... +a,,, =100
n=1
ar(r2°0—1)
5 =100
r-1

a,+a;+.... +a,,, + a,,, = 300

=>r(a, +..... +a,,,) = 300

LY a = 390 _ 150
n=1 r
Questionl142

Ifx = ngo(—l)ntanzne andy = néocoszn(-), for0 <0 <

[Jan. 9, 2020 (ID)]

Options:
A x(1+y)=1
B.y(l-x)=1
Cy(l+x)=1
D.x(1-y)=1
Answer: B
Solution:
Solution:
y=1+ c0s?0 + cos*0 + ...
1 1 .2

S V= —— = = 0

y 1-cos’0 ¥ .
x =1 — tan®0 + tan®0 + ....
X = 1 = 1 L x=cos?

1 — (—tan?0) B sec’0
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1 1

= =2V =

sin’0 1-x
Ly(l-x)=1
Questionl143

The greatest positive integer k, for which 49¥ + 1 is a factor of the sum

49125 + 49124 4 .. +49°% + 49 + 1, is:
[Jan. 7, 2020 (D]

Options:
A. 32

B. 63

C. 60

D. 65
Answer: B

Solution:

Solution:

(49)'*° -1 (49 +1)(49% -1) [,,S _alr-1)
48 48 tn T Tr

. K =63

Question144

Let a,, a,, a3, ... be a G. P. such thata; <0,a,+a,=4and a;+a, = 16. If

él a; = 42, then A is equal to:
[Jan. 7, 2020 (I1)]

Options:
A.-513
B.-171
C.171

511
D. =5~

Answer: B

Solution:

Solution:
Since,a;+a,=4=a, +tar=4...()

a,+a, =16 =ar +ar =16... (i

From eqgn. (i), a; = % and substituting the value of a;, in eqn (ii),

3

( 1fll-r)r2+ ( 1ill-r)r =16

=4r*(1 + 1) = 16(1 +r)
sr’=4 ~r==%2

4
r=2,a1(1+2)=4=a1= 3
r=-2,a(l-2)=4=a =-4
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a _art-1)  (—4)((=-2)°-1)
R T —2-1

- %(—513) =4r=h=-171
Question145

The coefficient of x’ in the expression

Q+x)+x(1+x)° +x°(1+x)% +... +x"%is:

[Jan. 7, 2020 (II)]
Options:

A. 210

B. 330

C.120

D. 420

Answer: B
Solution:

Solution:
a(l —r

The given series is in G.P. then S = -

(1+x"°[1- (lix)“]

X
(1 1 +x)
L 1+ + 0t -
1

(1+x)
. s 7211 11 11
. Coefficientofx"is "'C,="C,; _,=""C, =330

=1 +x)"-x"

(1+x)x

Questionl46

7
g ploxlzatl) js equal to

The sum, 3
[Jan. 8, 2020 (II)]
Answer: 504

Solution:

7

nn+1)2n+1)]1 1] Z 3 2
G neona ] 1] 4 o]

_ %[2( 72;8)2_'_3( 7.86.15) + 728]

:i[2x49x16+28x15+28]

- %[1568 +420 + 28] = 504
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Question147

The sum 3 (1+2+3+... +k) is

[Jan. 8, 2020 (I)]

Answer: 1540
Solution:

Solution:
Given series can be written as

20 20
s Do 15 ok
k=1 2 2k=1
17 20(21)(41) , 20(21)
o[ ZEE |

2

l[ 420 x 41
2 6

L 20 x 2] - %[2870+210] = 1540

Question148

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:

[Jan. 7, 2020 (ID]
Options:

A. 20

B. 25

C.5

D. 10

Answer: A

Solution:

= 10[2040] = (102)(20)
= m =20

3
7+17+27+37+47+.....20 terms
= 22—0[2 X 7 +(19)10] = 10[14 + 190]

Question149

If the sum of first 11 terms of an A.P,, a,, a,, a3, ... is 0 (a, # 0), then the sum

of the A.P,, a,, a3, a;, ..., a,5 is ka,, where k is equal to :

[Sep. 02, 2020 (I1)]
Options:

121
A~ 7o
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Answer: D
Solution:

Solution:
Let common difference be d

28, =0 = Ll +10-d1 =0

=a, +5d =0=d =—

Now, S =a; +a;+a;+...+a,
=a, +(a,+2d)+(a, +4d)+....+(a, +22d)

= 12a, +2d

=12[a1+11- (—%)] (From (i))

Question150

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:

[Sep. 03, 2020 (I)]

Options:

A.
B.
C.

D.

Answer: A
Solution:

Solution:
Givena =3 and S,; =S,,— S,5
=28;5 = Sy

2% %[6+24d] - 42—0[6+39d]

=25[6 + 24d ] = 20[6 + 39d ]
=5(2+8d)=4(2+13d)
=10+40d =8+ 52d

=)d=—

1
6
1
5

1
4

|-

Question151

In the sum of the series 20 + 192 + 191 + 18 2 + ... upto n™ term is 488 and
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then n '™

[Sep. 03, 2020 (I1)]
Options:

A.n =60

B.n"™ term is -4

C.n=141

D.n"™ term is —4%
Answer: B
Solution:

Solution:

_ 3 1 4
S,=20+192+19 - +18 -+ ...
'S, = 488

=1
488 = 2[2(
=n =61 or 40
Forn=40=T >0
Forn=61=T_,<0

100
5

100 2
nth term =T61= —5 +(61—1)(—g) =-4

term is negative, then :

)+(n—1)(—%)]488= 2(101 = n) » n* - 101n + 2440 = 0

Question152

Let a;, a,, ...., a, be a given A.P. whose common difference is an integer and
S,=a,+a,+....+a,.Ifa,=1,a, =300 and 15 = n = 50, then the ordered

pair (S, _,, a,_,) is equal to :
[Sep. 04, 2020 (ID)]

Options:

A. (2490,249)
B. (2480,249)
C. (2480,248)
D. (2490,248)

Answer: D
Solution:

Solution:
Giventhata, =1landa =300andd €Z
2300=1+(n—1)d

_ 299 _ 23x13
=d = =
(n—-1) (n—-1)
d is an integer
~n—1=13o0r23
=>n=14o0r24 ('15 < n =< 50)
s>n=24andd =13
a,,=1+19x 13 =248

- %(2 +19 x 13) = 2490

S20
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Question153

If 3251020114 and 3% 252« 3re the first three terms of an A.P. for some «,

then the sixth term of this A.P is:
[Sep. 05, 2020 (I)]

Options:
A. 66
B. 81
C. 65
D. 78

Answer: A
Solution:

Solution: . .
Given that 325291 14 3%=2si20 06 in AP,
SO 3231n2a—1 + 34—251n2a — 28

32311120( 81
= 3 + 3251n2(x =28
Let 32511]2(1 =x
X, 81 _og

3 X
=x*-84x+243=0=>x=81,x=3
When x = 81 = sin2 «a = 2 (Not possible)
i
12
ca=3"=1,d=14-1=13
a6=a+5d =1+4+65=066

Whenx =3=a=

Question154

If the sum of the first 20 terms of the series
log .»x+1og .,x+]log ..
[Sep. 05, 2020 (I1)]

)

Options:

A. 7%

N| =

B. 7
C. e?

46
D. 721

Answer: A
Solution:

Solution:

S = log,x” + log.x’ + log.x* + ... 20 terms

'S =460

:10g7(x2 xS ext .x21) =460
(2+3+4...... 21) _

; o+ = 460

=202+3+4+..... + 21)log.x = 460
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= 20(2 + 21)logx = 460

=log.,x = %=2=¢x=72=49
Questionl55

Iff(x+y) =f(x)f(y) and xgl f(x) =2,x,y€ N, where N is the set of all natural

numbers, then the value of % js :

£(2)
[Sep. 06, 2020 (I)]

Options:

A.

wWIN

B.

Ol

C.

W=

D.

O[>

Answer: D
Solution:

Solution:
Letf(1) =k, then f(2) = f(1 + 1) = k?
f3)=f2+1) =k

S f(x)=2=2k+k+k+....0=2
x=1

:Lk=2=>k=

1- 3
f(4) _k*_ .2 _ 4
Now, oy = P_k =35
Question156

Let a, b, ¢, d and p be any non zero distinct real numbers such that
(a2 +b%>+c%)p?-2(ab+bc+cd)p + (b%+c*+d?)=0. Then :

[Sep. 06, 2020 (D]
Options:

A. a, c, parein A.P.

B. a, ¢, p are in G.P.
C.a, b, c,d arein G.P.
D.a, b, c,d arein A.P.
Answer: C

Solution:

Solution:

Rearrange given equation, we get
(azp2 — 2abp + b?) + (b2p2 — 2bcp + c?)
+(czp2 —2cdp + d?) =0
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=(ap—b)*+ (bp—c)* +(cp—d)* =0
sap—b=bp—-c=cp—-d =0

= d
o

:§= ~a,b,c,d areinG.P.

<
b

Question157

The common difference of the A.P. b,, b,, ..., b_ is 2 more than the common
difference of A.P. a,, a,, ..., a,. If a,, = -159, a,;,(, = —399 and b,,, = a,,, then
b, is equal to:

[Sep. 06, 2020 (ID)]

Options:
A. 81

B. -127
C.-81

D. 127

Answer: C
Solution:

Solution:

Let common difference of series

ay, Ay, g, eennnsy a, bed

ay, =a; +39d = —-159...(i)

and a;y, =a; +99d = —-399 ... (ii)

From equations (i) and (ii),

d =-4anda; = -3

Since, the common difference of by, b,, ......, b, is 2 more than common difference of a,, a,, ......, a
- Common difference of b;, by, b,, ..... is (-2)

n

“bigo = ayg
b, +99(~2) = (=3) + 69(—4)
=b, =198 -279=Db, = —-81

Question158

Suppose that a function f : R- R satisfies f(x+y) = f(x)f(y) forallx,yE R
and f (a) = 3. If'_z“f(i) = 363, then n is equal to .

[NA Sep. 06, 2020 (II)]

Answer: 5

Solution:

VE(x+y) =f(X)-f(y). VxE€Randf(1) =3

=f(x) =3"=f(i) = 3

- 5 £(i) = 363

i=1
=23+3%2+33+....+3"=363
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3(3"-1) _ o _ al"=-1)
=25 =363 |5, = TESY
3633x2=242
=3"=243=3%=2n=5

=3"—-1 =

Question159

If21°+29-31+28-32+....+2x39+310=S—2“thenSisequalto:

[Sep. 05, 2020 (I)]
Options:

A 311 _ 912

B. 3!

311

10
C. 7+2

D. 23"

Answer: B
Solution:

Solution:
Given sequence are in G.P. and common ratio 3

o))

(3-1)

31l _oll
( 211 )

1

710 —g_oll

2
»311 _pll _ g _9ll g3l

Question160

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.P. is:
[Sep. 05, 2020 (I1)]

Options:

A. (349 -1)

B. (350 -1)

Solution:
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Let the first term be 'a ' and common ratio be 'r"'.
var(l+r+13) =3...()

and ar’(1 + r +r?) = 243 . . . (ii)

From (i) and (ii),

"=8l=r=3anda= %3
_ _a(r5°—1)_3 _a("-1)
"Ss0 = r-1 [ S (r—1)
Questionlo61l

Let a and B be the roots of x> - 3x + p = 0 and y and 6 be the roots of
x> — 6x + q=0.If a, B, vy, b6 form a geometric progression. Then ratio

(2g+p): (2q—-p)is:
[Sep. 04, 2020 (I)]

Options:
A . 3:1
B.9:7
C.5:3
D. 33: 31

Answer: B
Solution:

Solution:
Let a, B, v, 6 be in G.P., then ab = By
=>g= X=>|(x B _|Y 6
B & oa+B y+6
L V9—-4p _ v36-4q

3 6
=236—-16p=36—-4g=q =4p
~29+p_8+p_ 9% _ 9
"2q-p 8 -p Tp 7

Questionl62

The value of (0.16) log, - ( s+ L+ L+

[NA Sep. 03, 2020 (I)]

Answer: 4

Solution:

to « ) is equal to
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Questionl63

The sum of the first three terms of a G.P. is S and their product is 27. Then
all such S lie in :
[Sep. 02, 2020 (1]

Options:

A. (=, =9]U[3, »)
B.[-3, «)

C. (=, =3]U[9, )
D. (=, 9]

Answer: C
Solution:

Solution:
Let terms of G.P. be %, a, ar

'.a(%+1+r)=S...(i)

and a® = 27
=a=3... (i)
Puta = 3 in eqn. (1), we get

_3+3(r+ 1)

Iff(x) =x+ E' then f(x) € (=, —2] U [2, »)

=3f(x) € (—o, —6] U [6, ©)

=3 + 3f(x) € (o, —3]U[9, )
Then, it concludes that

SE€ (—x, —3]1U[9, x)

Question164

If |x] <1, ]|y| <1 and x # y, then the sum to infinity of the following series

x+V)+ (X +xy+y) + (X +xX°y+xy° +y°) + ..., is
[Sep. 02, 2020 (I)]

Options:

X+y—Xxy
A. (1 +x)(1 +y)

X+y+xy
B. (1+x)(1+y)

T (1-x)(1-y)
X+y+xy
D. (1-x)(1-y)
Answer: C
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Solution:

Solution:

S=(X+y)+(X2+y2+xy)+(x3+X2y+Xy2+y3)+...oo

| 2 _ .2 3_.3 4 _ 4 w
—X_y[(x VI+(E-y)+E -y +... ]

- 1 [ X ¥ . x-yx+y-—xy)
x—ytl-x 1-y x-y)(1-x)(1-y)
[.'.Sw=1ir]
- X + — X
(1-x)(1-y)
Question165

Let S be the sum of the first 9 terms of the series:
{x+ka} + {x>+(k+2)a}+ {x>+(k+4)a} +{x*+(k+6)a} +... where a=0

10—x+45a(x—1
x—1

andx# 1. IfS= %
[Sep. 02, 2020 (II)]

Options:
A. -5

B.1

C.-3

D. 3
Answer: C

Solution:

Solution:
S=(x+x’+x+...9terms)

+alk+(k+2)++(k+4)+...9terms | =S =

10 10
g = X —X+9a(k+8)=x —x+45a(x—1)
x—1 1 x—-1

x(x? —

x—1 = x—1
=9a(k+8)=45a=>k+8=5=k=-3

. x—x+9ak+8)(x—1) x°—x+45a(x—-1)

!, then k is equal to:

+ %[2ak +8x (2a)]

Question166

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 nd G.M., then m is equal

to
[Sep. 03, 2020 (II)]

Answer: 39

Solution:

Let m arithmetic mean be A, A,...A_and G,, G,, G; be geometric mean.
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The A.P. formed by arithmetic mean is,
3,ALA LA, ... A, 243

d = 243-3 _ 240

B m+1 m+1

The G.P. formed by geometric mean

3, G,, G,, G, 243

(_

)3+1 81’4t =3

wD>||

240 ) = 3(3)?

60
m+1

3
G,
4l 25y
9

=3 + =27=>m+1=40=m = 39.

Question167

If1+(1-2%2-1)+(1-4%2-3)+(1-62-5) +
then an ordered pair («a, B) is equal to :

[Sep. 04, 2020 (I)]
Options:

A. (10,97)

B. (11,103)

C. (10,103)

D. (11,97)

Answer: B
Solution:

Solution:
The given series is
1+(1-221)+(1-4%2-3)+(1-62-5)+...(1 =20%-19)

10
S=1+ 3 [1-2n%Q2r-1)]
r=1

10 10
=1+ 3 (1-8r°+4r¥ ) =1+10—- ¥ (8r° —4r?)
r=1 r=1

=11-8( %)Zuxx
=11-2x(110)>+4 x 55 % 7
=11-220(110 = 7)
=11-220x 103 = a — 220B
»a=11,p =103

“(a, B) = (11, 103)

10x 11 x 21
6

Question168

+(1-20% 19) = a- 2208,

Let f : R » R be a function which satisfies f(x +y) = f(x) + f(y), Vx,yE€E R. If
f(a) = 2 and g(n) = 5 f(k), n €N, then the value of n, for which g(n) = 20,

is :
[Sep. 02, 2020 (IT)]

Options:
A.5
B. 20
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C.4
D.9

Answer: A
Solution:

Solution:

Given: f(x+vy)=f(x) +f(y), Vx,y €R, f(1) =2
=>f2)=f(1)+f(1)=2+2=4
f(3)=f(1)+f(2)=2+4=6
fn—-1)=2(n-1)

n-1
Now, g(n) = X f(k)
k=1

=f(1)+f2Q)+f3)+....f(n—-1)
=2+4+6+..... +2(n-1)
=2[1+2+3+...... +(n-1)]
=2x(n_2w:n2—n
'g(n) = 20 (given)

So, n* —n = 20
>n2-n-20=0
=2>(n-5)(n+4)=0

=n =5 orn = —4 (not possible)

Questionl169

Let a, b and c be the 7™, 11™ and 13" terms respectively of a non-
constant A.P. If these are also the three consecutive terms of a G.P., then _ is

equal to:
[Jan. 09, 2019 (I1)]

Options:
A. 2

B.

N[+

7
C. 13

D. 4

Answer: D
Solution:

Solution:

Let first term and common difference be A and D respectively.

fta=A+6D,b=A+10Dandc=A+ 12D
Since, a, b, c are in G.P.
Hence, relation between a, b and c is,

~b’=a.c.

(A + 10D)? = (A + 6D)(A + 12D)
L14D+A=0

~A=-14D
La=-8D,b=-4Dandc = -2D
.a_ —8D -4

"¢~ —-2D
Questionl70

a

If a, b and c be three distinct real numbers in G.P. and a + b + ¢ = xb, then x
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cannot be:
[Jan. 09, 2019 (I)]

Options:
A. -2

B.-3

C.4

D. 2
Answer: D

Solution:

Solution:

'a, b, c, arein G.P.
=>b? = ac
Since,a+b+c=xb
=sa+c=(x-1)b

Take square on both sides, we get

a + c¢? + 2ac = (x — 1)%p?

=>a’+ ¢ = (x — 1)%ac — 2ac[b? = ac]

=sa’+ ¢’ = ac[(x - 1)? = 2]
=a’+ c? = ac[x* - 2x — 1]

va? + c? are positive and b? = ac which is also positive.

Then, x*> — 2x — 1 would be positive but for x = 2, x? — 2x — 1 is negative.

Hence, x cannot be taken as 2.

Questionl171
The sum of the following series 1 + 6 + 90" +32 +39) 4
+ 15(12+2i1+'”+52) + ... up to 15 terms, is:

[Jan. 09, 2019 (ID)]

Options:
A. 7520

B. 7510

C. 7830
D. 7820
Answer: D

Solution:

Solution:

S=1+6+

12(12 + 2% + 32 + 4%

9(12+22+32)+ 12(12 + 22 + 32 + 4% N 15(12+22+32+42+52)+

7

11

S= "3 5

Now, n™ term of the series,
= 3n-(12+2*+ ... +n?
n (2n+ 1)

=t =

3-(1)2+ 6-(12+22)+ 9-(12+22+32)+ 12+ (12 + 22 + 32 4+ 4%

3n-n(m+1)(2n+1) _ n’+n’

n 6(2n + 1)
LS, =3t =

l{ ( n(nz-l-l))2+ nn+1

2
+

_ n(n+1)( n(n+1) 2n+ 1

4 2 3
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Hence, sum of the series upto 15 terms is,

s - 15><16{ 15-16+£}

15~ 4 2 3
_ 31
—60x120+60x?

= 7200 + 620 = 7820

Question172

The sum of all values of 0 € ( 0, 5 ) satisfying sin®20 + cos20 =

[Jan. 10, 2019 ()]
Options:
A .o

B, 21

II
C'§
p 3o

Answer: C
Solution:

Solution:

sin?20 + cos*20 =

>

=1 — cos?20 + cos?20 =

lw

~c0s220(1 — c0s220) = % ()

v G.M. = AM.
cos?20 + (1 — cos?20 )2
2

~(cos?20)(1 — cos?20) =
- i - i)

So, from equation (i) and (ii), we get.
G.M. = AM.

It is possible only if

cos?26 = 1 — cos?26
=c0s%20 = % =c0s20 = +

- o 3u
~0=3 3

Sl

SSum = +

oolH
w

ol

NII=

Questionl73

Let a and B be the roots of the quadratic equation

x>sin@ — x(sin@®cos0 + 1) + cos0 = 0(0 < 0 < 45°), and a < B. Then

5% (an+ %) is equal to :

n=0

[Jan. 11, 2019 (ID)]
Options:

1 _ 1
* 1—-cos6 1 +sin6
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1 1
B. 1+ cos6 + 1 —-sin®

1 1
C. 1 —cosH + 1+sin®
1 1
D. 1+ cos6 1 —sin®
Answer: C
Solution:
Solution:

x2sin® — x(sin® - cosO + 1) + cos O = 0.
x%sin® — xsin® - cos® — x + cos® = 0
xsinB(x — cos0) — 1(x —cosB) =0

(x —cosB)(xsin6—1)=0

~X = cos 0, cosecH, 0 € (0, 45°)

* a=cos6, B = cosech

S o®=1+cosO+cos®0+...0= 1
n=0 1 —cosO
S (=1 1 1 1
> ( =1- + - +...00
n=0 B cosec® ' cosec’®  cosec’O
=1-—sin6 +sin?0 —sin®0 + ... »
_ 1
~ 1+sinb
.- (—1)n) < n, <« (="
: o+ L) = 3 o+

nzo Bn ngo n§0 Bn

1 1

1—cose+ 1+sin6

Questionl1l74

Let a;, a,, ..., a;o be a G.P. If :—i‘ = 25, then % equals:
[Jan. 11, 2019 (I)]

Options:
A. 5

B. 4(5°)
C.5°

D. 2(5%)
Answer: A

Solution:

Solution:
Leta, = a, a, = ar, a; = ar’...a,, = ar’
where r = common ratio of given G.P.

. ag
Given, — =25
a

Questionl75
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The sum of an infinite geometric series with positive terms is 3 and the sum
of the cubes of its terms is 2.. Then the common ratio of this series is :

19°
[Jan. 11, 2019 (I)]

Options:
1
A. 3

B.

wIN

C.

©OIN

D.

O[>

Answer: B
Solution:

Solution:
Let the terms of infinite series are a, ar, ar?, ar’,

a  _
So, 1—r_3

Since, sum of cubes of its terms is 27 that is sum of a3,

19
3.3 27
a’r’, ...« is 19
3
a® _ 27
So, -2~ 19
a a’ 27

=>1—rx(1+r2+r) 19

L91+r*-2r)x3 _ 27
1+ +r 19

=6r°—13r+6 =0

=>3r—-2)2r—-3)=0

or= 20 3

As|r| <1

So, r=

wWN

Questionl76

LetS =1+q+q°+....+q"and T =

where ( is a real numberand q = 1. If
g, +1%¢, s, +.... 101C101 Si00 = T 140, then a is equal to :

[Jan. 11, 2019 (ID)]
Options:

A. 2%

B. 202

C. 200

D. 21%

Answer: D

Solution:
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1— (q+1)n+1

_ 4t
s, = (L8] m s — 2
—-q 1_(q+1)
2
_{a + 1 \101
- (4]
Tl = T rgay
1_( ) )
Sn = 1 _qn+l =2101—(q+1)101
1-q 1-q 100 2100(1 — q)

101 101 101 101
Now, *'C, +'C,S, +'°'C,S, + ... + '°'C, ;S 00
1 101 101
=| —C"C, +...+ "C
( 1 - q ) 2

1 q(10102({2 + 101C3q3 + .. 41010

101)

T 1) + 101

1 101 _ 4 _ _ 1 101 _
2 -1~ 101) (—1_q)((1+q) 1
-1c,q) + 101
1

m[zlo1 -102-(1+q)'°" +1+101q] + 101

L 2100 _ 1014+ 101q— (1 + q)° + 101

1-q
1 101 101 100.
- (m)[z — (14 =2

Hence, by comparison o = 21°°

Questionl77

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 A.P.
Then the sum of the original three terms of the given G.P. is :

[Jan. 12, 2019 (D]

Options:
A. 36
B. 32
C.24
D. 28

Answer: D

Solution:

Let three terms of a G.P. be %, a, ar

a-ar =512

|

w

a~=512=a=38
4 is added to each of the first and the second of three terms then three terms are, % +4,8+4, 8r.

% +4, 12, 8r form an A.P.

L 2%x12 = §+8r+4

=2r’ —5r+2=0

=>Q2r—-1)(r—-2)=0

=1 = %orZ

Therefore, sum of three terms = g+ 8+ 16 =28
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Questionl178

_ 1+2+3+..... +k 2 2 2 _ 5 .
LetS, = " IfS,“+S,° +..... +S,,” = 3A. Then A is equal to
[Jan. 12, 2019 (I)]

Options:
A. 283
B. 301
C. 303
D. 156
Answer: C
Solution:
42434 +k= KD
g o Kk+1) _ k+1

K 2k 2
:%A= %[22+33+...+112]
- i[12+22+...+112—1]
B 1[ 1111+ D x11+1)

7 6
l[ 11x12x23
7 6
1
= 4505]
A = 2Px12-303
Questionl79
If the sum of the first 15 terms of the series
3 3 3 3

( %) + (1%) + (2%) +3% + (3%) S T is equal to 225k then k is equal
to :

[Jan. 12, 2019 (AID)]
Options:

A.108

B. 27

C. 54

D. 9

Answer: B

Solution:

Solution:
S = ( %)3+ ( %)3+ ( %)3+(3)3+...

= [0+ (20 [ 3+ )+

Let the general term of S be
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Question180

I1f"C,, "C5 and "Cg4 are in A.P., then n can be
[Jan. 12, 2019 (II)]

Options:
A9

B. 14
C.11

D. 12
Answer: B

Solution:

Solution:
Since "C,, "Cy and "Cg are in A.P.
2"Cy ="C, + "Cq

2 = l.ync_ﬁ
nC5 HCS
5 n—>5
2= n-at 75

= 12(n—4) =30 +n%-9n+ 20
> n?-21n+98=0
n=7)n-14)=0
n—7)(n—-14)=0
n=7,n=14

Question181

If 1 9th term of a non-zero A.P. is zero, then its (49th term): (29th term) is :
[Jan. 11, 2019 (II)]

Options:
A 4:1
B.1:3
C.3:1
D.2:1

Answer: C
Solution:

Solution:

Let first term and common difference of AP be a and d respectively, then
t,=a+(n-1)d

Ltg=a+18d =0.. a=-18d
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t49 _a+48d

t,, a-+28d
—18d +48d _ 30d _

= “18d +28d _ 10d _°
tyo ity = 3:1
Question182

The sum of all two digit positive numbers which when divided by 7 yield 2 or
5 as remainder is:
[Jan. 10, 2019 (I)]

Options:
A. 1256
B. 1465
C. 1365
D. 1356

Answer: D
Solution:

Solution:

Two digit positive numbers which when divided by 7 yield 2 as remainder are 12 terms i.e, 16, 23, 30, ..., 93
Two digit positive numbers which when divided by 7 yield

5 as remainder are 13 termsi.e ,12, 19, 26, ..., 96

By using AP sum of 16, 23, ..., 93, we get

S;,=16+23+30+...+93 =654

By using AP sum of 12, 19, 26, ..., 96, we get

S;=12+19+26+...+96 =702

-~ required Sum = S, + S, = 654 + 702 = 1356

Questionl183

30 15
Leta,, a,, ......, ajobe an AP, S = Z ay and T = Z i) If a, = 27 and

=1

S - 2T =75, then a,, is equal to:
[Jan. 09, 2019 (I)]

Options:
A. 52

B. 57

C. 47

D. 42
Answer: A

Solution:

Solution:
30 30

S = z ai= 7[2&14'29(1]
i=1

15 15
T = i=Zla(m_l) = 7[2&1 + 28d1
Since, S - 2T =75
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=30a, +435d — 30a, —420d =75
=d =5

Also,a5=27=>a1+4d =27=a =7
Hence,a10=a1+9d =74+9x5=52

Question1384

If three distinct numbers a, b, c are in G.P. and the equations
ax” + 2bx + ¢ = 0 and d x> + 2ex + f = 0 have a common root, then which one

of the following statements is correct?
[April 08, 2019 (ID)]

Options:

A L e fareinAP.
a' b’ c

B.d, e, f are in A.P.
C.d, e, f arein G.P.

D. L & fareinG.P.
a' b’ c

Answer: A

Solution:

Solution:

Since a, b, c are in G.P.

~b? = acc

Given equation is, ax* + 2bx + ¢ = 0
sax’ + 2\/§x +c=0=(Vax+vc)?=0

\/ C
=X = — =
a
Also, given that ax® + 2bx + ¢ = 0 and dx” + 2ex + f = 0 have a common root.

=X = — \/ g must satisfy dx*+2ex+f =0

c C
:d-5+2e(—\/5)
d 2e f
a Vac

2e
= —
b

f=0
2e
b

are in A.P.

+ =0

[oN kil

+ =

ol o +

=
d
a’

o |2

C
£
C

[oN kil

Question185

For x € R, let [x] denote the greatest integer =x, then the sum of the series

1 1 1 1 2 1
[‘§]+[‘§‘m]+[‘§‘m]"‘ S+[‘§‘—

[April 12, 2019 (I)]
Options:

A.-153

B. -133

C.-131

D.-135

Answer: B
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Solution:

Solution:

'.'[x]+[x+—]+[x+—] [ 1]=[HX]

and [x] + [-x] = —1(x & 2)

2[-3]+[-3-100] 4.4 [-3- 19_090
=-100- {[3]+[ 3+ g5l + [ 5+ 15
=—100 - [ %] = -133
Question186

7x (13 +2%+3%

3 3 3
The sum 3>1<21 + 5x (1° +2°)

[April 10, 2019 (I)]
Options:

A. 680

B. 600

C. 660

D. 620

Answer: C
Solution:
Solution:

r™ term of the series,
7 2 Q+DA*+2°+3%°+ . +17)

12 + 2?2 12 + 22 4+ 32

) R PP upto 10" term, is :

T 12422 +3%+ ... +1°
_ r(r+1))\2 6 _ 3r(r+1)
= 2r+ 1) 2 ) v Der+ D) . 2
. 10 3 10
~sum of 10 termsis =S = ler 5 Zl(r +r1)
_ _{ 10><(10+1)(2x10+1) 10 x 11 }
) 2
_ 3 —
= 5x5x11x8=660
Questionl187
13423 1°+23+3°
Thesum 1+ 5=+ T 535 +--.--s
equal to :
[April 10, 2019 (II)]
Options:
A. 620
B. 1240
C. 1860
D. 660
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Answer: A

Solution:
Solution:
12428 13423438
Let, S=1+ 1_}_2+ T72+3 +...15 terms
(n(n+1))2
T o2 L+2%+. .07 2 _ nn+1)
n 1+2+...n n(n + 1) 2

2

Now, S = _( : 02 4+ z n) _ 1 15(12)(31) 15(216)

= 680
. required sum is, 680 — % 15(216)

=680 - 60 = 620

Question188

lth

The sum of the series 1 +2x3+3 x5 +4 X7+ ...... upto 1 term is:

[April 09, 2019 (II)]
Options:

A. 915

B. 946

C. 945

D. 916

Answer: B
Solution:

Solution:
1+23+35+4.7+....... Let, S=(2.3+3.5+4.7+...... )

10 10

Now,S;p= 3 (n+1)2n+1)= 3 (2n*+3n+1)
n=1 n=1

_ 2n(n+ 1)(2n + 1)+ 3n(n+1)

5 5 +n
Putn =10
_ 2.10.;1.21 + 3.1(2).11 +10 = 945

Hence required sum of the series =1 + 945 = 946

Question189

Some identical balls are arranged in rows to form an equilateral triangle. The
first row consists of one ball, the second row consists of two balls and so on.
If 99 more identical balls are added to the total number of balls used in
forming the equilateral triangle, then all these balls can be arranged in a
square whose each side contains exactly 2 balls less than the number of balls
each side of the triangle contains. Then the number of balls used to form the
equilateral triangle is:

[April 09, 2019 (I1)]

Options:

A. 157
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B. 262
C. 225
D. 190

Answer: D
Solution:

Solution:

Number of balls used in equilateral triangle
_nn+1)

B 2

"' side of equilateral triangle has n -balls

-~ no. of balls in each side of square is = (n — 2)

nn+1) _ o2
T+99—(n 2)

According to the question,
>n’+n+198 =2n°-8n+8
=n’>—-9n—190 = 0=n-19)(n+10)=0
=n =19

Number of balls used to form triangle
_nn+1)_19x20 _

= 5 = 5 190

Question190

The sum :gol k % is equal to :
[April 08, 2019 (ID]

Options:
3
A. 2 - W
11
B. ]_ - 2—2
11
C. 2 - 2—1
21
D. 2 - F
Answer: C
Solution:
Solution:

20 1
Let, S= X k-—k
k=1 2

_ 1 1 1 1 ,
S= §+2.?+3.?+“”+20.ﬁ'“(I)
1c_ 1 1 1 1 .
ES—?+2'?+....+19F+207...(”)

On subtracting equations (ii) by (i),
S_ (1,1, 1 1) 90 L
2_(2+22+23+....+2 20

20 221
%(1_% 1 1 1
2

= LA o _aq7. 1 _ 5 11
_1—11F¢s_2 HF_Z =

Nl

Get More Learning Materials Here : & m @&\ www.studentbro.in



Question191

Let Sn denote the sum of the first n terms of an A.P. If S 4 = 16 and 86 = —48,

then S, is equal to :
[April 12, 2019 (I)]

Options:
A. -260

B. -410
C.-320

D. -380
Answer: C

Solution:

Solution:

Given, S, = 16 and S, = —48

= 2(2a+3d)=16=2a+3d =8...(i)
And 3[2a+5d]=-48=2a+5d =-16
=>2d = —24 [using equation(i)]

=d =—-12anda =22

© 8y 20 = (44 +9(~12)) = -320
Question192
Ifa,, a,, Qgp reeess are in A.P. such that a, +a, + a6

first 15 terms of this A.P. is :
[April 12, 2019 (II)]

Options:
A. 200
B. 280
C. 120
D. 150

Answer: A
Solution:

Solution:

Let the common difference of the A.P. is 'd".
Given, a, +a, + a;q =40

= a, +a, +6d +a, +15d =40

= 3a, +21d =40

= a +7d = %
Now, sum of first 15 terms of this A.P. is,

S,; = 22128, +14d] = 15(a, + 7d)
_ (40 _

= 15( ?) = 200

[Using(i)]
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Question193

Ifa,, a, a; -....a are in A.P. and a,+a,+a,+....+a;, =114 then
a,+ag+a,;, +a,;is equal to:
[April 10, 2019 (I)]

Options:
A. 98

B. 76

C. 38

D. 64
Answer: B

Solution:

Solution:
a, ta,+ta, +...+a,= 114

=3(a, +a,5) =114
=a, +a,;, =38
Now, a, +ag+a,, +a,,=2(a; +a,)) =2%x38=76

Question194
Let the sum of the first n terms of a non-constant A.P.
T T be 50n + 22-7A, where A is a constant. If d is the

common difference of this A.P., then the ordered pair (d, a,,) is equal to:
[April 09, 2019 (I)]

Options:

A. (50, 50 + 46A)
B. (50, 50 + 45A)
C. (A, 50 +45A)
D. (A, 50 + 46A)

Answer: D

Solution:

Solution:

- 7A 20 A

's, = (50- S n+n’x 5 =a =50-3s

S _ AL
“d=a,-a=8 -85 -S, =d=5x2=A

Now, a,) = a,; + 49 x d
= (50 — 3A) + 49A = 50 + 46A
So, (d, a;,) = (A, 50 + 46A)

Question195

Let 5 'f(a+k) = 16(2'° - 1), where the function f satisfies
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f(x +y) = f(x)f (y) for all natural numbers x, y and f (a) = 2 Then the natural

number 'a ' is:
[ April 09, 2019 (I)]

Options:
A. 2

B. 16
C.4

D. 3

Answer: D

Solution:

fT(x+y)
=>Letf()
f(l) 2
=2
=f(x )—2X

Since, z fa+k)=16(2'°=1)
1

Then, z 28tk =162 - 1)
k=1

10
=22 5 2K=16(2!1°-1)
k=1
(219 - 1) x 2
(2-1)
=2a=3

() f(y)

=2%x

Question196

=16 x (2! -

1)2.2° =16

If the sum and product of the first three terms in an A.P. are 33 and 1155,

respectively, then a value of its 1

[April 09, 2019 (II)]
Options:

A.-35

B. 25

C.-36

D. -25

Answer: D

Solution:

Solution:

Let three terms of A.P.area—d,a,a+d
Sum of termsis,a—d +a+a+d =33=a=11

Product of termsis, (a—d)a(a+d) =11(121 —-d

=121 -d?=105>d = +4ifd =4
T, ,=T,+10d =7+ 10(4) =
ifd = -4

T,,=T,+10d =15+ 10(-4) = —

%) =1155

term is:
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Question197

The sum of all natural numbers ' n ' such that 100 < n < 200 and H.C.F.
(91, n)>11is:
[April 08, 2019 (I)]

Options:
A. 3203
B. 3303
C. 3221
D. 3121

Answer: D
Solution:

Solution:

w91 =13 x 7

Then, the required numbers are either divisible by 7 or 13 .

. Sum of such numbers = Sum of no. divisible by 7+

sum of the no. divisible by 13— Sum of the numbers divisible by 91
=(105+112+...4+196)+ (104 + 117+ ... +195) — 182
=2107+ 1196 — 182 = 3121

Question198

If a, B and y are three consecutive terms of a nonconstant G.P. such that the
equations ax’ + 2Bx +y =0 and x> +x — 1 = 0 have a common root, then

a(p + y) is equal to :

[April 12, 2019 (I1)]

Options:
A.0
B. o

C.ay

D. By

Answer: D
Solution:

Solution:
“'a, B, y are three consecutive terms of a non- constant G.P.
. Bt =ay
So roots of the equation ax”® + 2px + y = 0 are
-2B+2Vp’ -y _ B

2a T a
voax? + 2Bx+y=0and x? 4+ x — 1 = 0 have a common root.
. this root satisfy the equation X+x-1=0
B2—af—a’=0
s> ay—-ap-a’=0=>a+B=y
Now, a(f +y) = o + ay
= of +B% = (a + B)B = By
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Question199

1

Let a, b and c be in G.P. with common ratior, wherea#0and 0 <r = 5. If

3a, 7b and 15c are the first three terms of an A.P., then the 4™ term of this
A.P. is:

[April 10, 2019 (II)]

Options:

2
A. Ea

B. 5a

C.

Wl

a

D.a

Answer: D
Solution:

Solution:

'a, b, carein G.P. b = ar, ¢ = ar’
**3a, 7b, 15c are in A.P.

=3a, 7 ar, 15 ar 2 are in A.P.

~14ar = 3a + 15ar?

152 —14r+3=0>r= %or%

wr < % LT = %rejected
Fourth term = 15ar® + 7ar — 3a
15 7
=a(15r2+7r—3)=a( ?+ §—3) =a
Question200
Let Xil, L, XlS, e (X, 20fori=1,2,...,,n) bein A.P.
2

such that x;, = 4 and x,, = 20. If n is the least positive integer for which
x_ > 50, then él ( %) is equal to.
[Online April 16, 2018]
Options:
A. 3
13
B. 5
13
C. vy

D.

el

Answer: C

Solution:
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i, i, i, ..... 1 arein A.P
X X X3 Xy,
x, =4 and X, =20

Let d ' be the common difference of this A.P

its 215 term = —— = Xi+[(21—1)xd]

21 1

-1 11

=d = 55 % ( 20 2

Also x> 50 (given).

Aol im-1)xd]
X X

1

)ﬁd=‘m

n 1

X

nT T+(n-1)xd xx,

: st > 50

1+ Mm-1)xd xx

= 4 1 > 50
1+(n—1)x(—m X 4

1
100
1 23
=~ 100"~ Y <" 100
sn—1>23=n>24
Therefore, n = 25.

=X

4

)x4<%

=1+ (@m—-1)x (—

212 [axd) ves-x - )] -
Question201

1
Ile, X.z' EEmEy Xn and h_l' F, [ h

[Online April 15, 2018]
Options:

A. 2560

B. 2650

C. 3200

D. 1600

Answer: A

Solution:

Solution:

Suppose d , is the common difference of the A.P. x;, x,,

X=X =5d,=122d, = 2 =24

=>X5=x3+2d1=8+2x%=12.8

Suppose d , is the common difference of the A.P

11 1
h—l,h—z, ..h—nthen

-1 _1_=3 - =3
%= 73578~ 720 " 927 200
h,, b, 2= 300 Mo

=X -h,, = 12.8 X 200 = 2560

1 . 1
n

Xg = h, = 20, then x; . h,, equals.

....x, then

Question202

Get More Learning Materials Here : &

are two A.P's such that x; = h, = 8 and

@ www.studentbro.in



If b is the first term of an infinite G. P whose sum is five, then b lies in the
interval.
[Online April 15, 2018]

Options:

A. (—», =10)
B. (10, «)

C. (0,10)

D. (-10,0)
Answer: C

Solution:

Solution:

First term = b and common ratio =r

For infinite series, Sum = % =5

=>b=5(1-r)

So, interval of b = (0, 10) as, —1 < r < 1 for infinite G.P.

Question203

2 3 n
tetA, = (2) - (%) + (%) -...+-0*"*( %) " ana B,
least odd natural number p, so that B, > A _, foralln =p is
[Online April 15, 2018]

1-A,. Then, the

Options:
A.5

B.7
C.11
D.9

Answer: B
Solution:

Solution:
A= (31 (30 () e ()
Which is a G.P. with a =

B LIEE ]

, T = _T3 and number of terms =n

-2
=E :
-a,=2[1-(2)] ..o

As,B,=1-A,
For least odd natural number p, such that B, > A

S1—A >A, :1>2xAn=An<%

From eqgn. (i), we get
—_ n — n
Sx[1-[ )] < tar- (<]

-1- 1< (22)=- A< ()

—_ W
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Asnis odd, then | 22"
So %1<—(%)n=> %> ( %)n
log( %) =nlog( %) =6.228 <n

Hence, n should be 7.

Question204

If a, b, c are in A.P. and az, bz, c? are in G.P. such thata < b < c and

a+b+c= 2, then the value of a is
[Online April 15, 2018]

Options:

A 1- =
B. ;- 5
C.z1- %
D. 1- 75

Answer: D

Solution:

Solution:

'a, b,carein A.P.thena+c=2b
also it is given that,

a+b+c

~2b+b=3ob=
Again it is given that, a2, b?, ¢ are in G.P. then
(02%)? = a%c? > ac = =+ 1i6 . i)

From (i), (ii) and (iii), we get;
=16a’—-8a+1=0

1

+
a= 16a

Casel: 16a2—-8a+1=0

=a = l( not possible asa <b)

4

Casell: 16a’—-8a—1=0=a=

3

4

1
2

fao 1y L
T 4T 22
Ja= l— L_
4 2V2

Question205

The sum of the first 20 terms of the series 1 + % + % +
[Online April 16, 2018]

Options:

A. 38 +
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B.39 + L
C.39+ L

D.38+ L

Answer: D

Solution:
Solution:
. Lo 2x2'—1
The general term of the given series = =————, wherer =0
19 T
“reg.sum =1+ Z M
r=
19 r
Now, 5 [ 2x2 =1 2 -1 ) )
r=1
1 19 11\19
5(1 - (3] ) (5) -1
= 2(19) — =38+ =———

1
1 z

=38+(%)19—1=37+(%)19

~req.sum=1+37+ ( %)19:38"' ( %)19

Question206

Let A be the sum of the first 20 terms and B be the sum of the first 40 terms
of the series 12 +2:22+32+2:424+52+2:6%+... If B- 2A = 1002, then 2 is

equal to
[2018]

Options:
A. 248
B. 464
C. 496
D. 232

Answer: A
Solution:

Solution:
Here B —2A
=Za—22a Za—ZZa
n=1 n=21 n=1
B—2A= (212+2222+232+2242 ..... + 40%)
—(124+2.22+3%+2.42%.....+20%
=20[22 + 2.24 + 26 + 2.28 + ..... + 60]
= 20[(22 + 24 + 26...60),) 1orme + (24 +28 + ... + 60); 1orme )

22—0(22 +60) + %(24 +60)

= 10[20.82 + 10.84]
= 100[164 + 84] = 100.248

Question207
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Let a,, a,, a3, ..+ 2,4 be in A.P. such that 2y T 416 and ay +a,; = 66. If

al2 + :;122 +...+ a172 = 140m, then m is equal to
[2018]

Options:
A. 68
B. 34
C. 33
D. 66

Answer: B
Solution:

Solution:

+ 3 Py, =416- B12a, +48d] = 416

=a, +24d =32
N ow, a4 + a,; = 66 = 2a, + 50d = 66
From eq. (i) & (i) we get;d =1anda; =8
17 17
Also, 3 a’= 3 [8+(r—1)1]° = 140m
1 1

r= r=

17
=35 (r+7)=140m
1

oz
17

= Y (r’ + 14r + 49) = 140m
r=1

17 x 18 x 35

. )+14(%)+(4gx17)=140

=>m = 34

Question208

For any three positive real numbers a, b and c,
9(25a’ + b?) + 25(c” — 3ac) = 15b(3a + c). Then
[2017]

Options:

A. a, b and c are in G.P.
B. b, c and a are in G.P.
C. b, cand a are in A.P.
D. a, b and c are in A.P.

Answer: C
Solution:

Solution:

\We have

9(25a% + b?) + 25(c? — 3ac) = 15b(3a + ¢)

=225a% + 9b? + 25¢2 — 75ac = 45ab + 15bc
=(15a)? + (3b)? + (5¢)? — 75ac — 45ab — 15bc = 0

%[(15;1 —3b)% + (3b — 5¢)% + (5¢ — 15a)?] = 0

It is possible when 15a —3b =0,3b —-5c=0and 5c—15a=0
=15a=3b=Db =5a
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5¢

ﬁb: 3,

o

3

5¢
3

wlo @

=a+b

6C
+ 3

=a+b=2c
=>b,c,aarein A.P.

Question209

If three positive numbers a, b and c are in A.P. such that abc = 8, then the

minimum possible value of b is :

[Online April 9, 2017]
Options:
A 2

W=

B. 4

1N

C.43
D. 4

Answer: A

Solution:

By Arithmetic Mean:

a+c=2b

Considera=b=c =2

=abc = 8

=a+b=2b

“. minimum possible value of b = 2

Question210

If the arithmetic mean of two numbers a and b, a > b > 0, is five times their

a+b s
a—-b

geometric mean, then
[Online April 8, 2017]
Options:

V6

A 5

3v2
B 7

V3
C. W

5V6
D. W

Answer: D
Solution:

Solution:
AT.Q.
AM. =5 G.M.
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a+b=5\/£

+b_ 9

+ N

a

<
[
o

a_ 10+v96 _ 10+4v6
b 10-v96 10-4v6
Use Componendo and Dividendo
a+b_ 20 _ 5 _ 56

a-b  8/6 2v6 12

Question211

Leta,b,cER.Iff(x)=ax2+bx+cissuchthata+b+c=3and
f(x+y)=f1f(x)+f(y) +xy, Vx,y €ER, then glmf(n) is equal to :

[2017]
Options:
A. 255

B. 330

C. 165

D. 190
Answer: B

Solution:

Solution:

f(x)=ax2+bx+c
f(l)=a+b+c=3=f(1)=3
Nowf(x+y) =f(x)+f(y)+xy ...
Putx =y =1ineqgn (i)
fR)=f(M)+f(1)+1=2f(1)+1

f(2)=7

= f(3)=12
S,=3+7+12+....... +t,

S,= 3+7+12+....... +t,_,+t,
0=3+4+5......... tonterm —t,
t,=3+4+5+... uptonterms

b = (n® + 5n)

n 2

2
Sn=ztn=z —(I'l ESD)

S = 1[ n(n+1)2n + 1)+ 5n(n + 1)

L) 6 2
_ n(n+ 1)(n + 8)
6
S, = 10 x 161 x 18 _ 34
Question212

LetS, = L+ 1*2 + %243 4+ ... +

13 13+ 28 13 +2%3433

to:
[Online April 9, 2017]

Options:
A. 199
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B. 99
C. 200
D. 19

Answer: A
Solution:

Solution:
nn+1)
2
Th= ( n(n+1))2
2

2
T T D

B o211y _
:sn_zTn_znzl(n n+1)_2{1
_2n
:S“_n+1
1008, = n
~100x —22_—
n+1
—n+1 =200
—n =199

1
n+1

}

Question213

If the sum of the first n terms of the series v3 + V75 + v243 + V507 + ..... is

435v3, then n equals:
[Online April 8, 2017]

Options:
A. 18

B. 15
C.13

D. 29
Answer: B

Solution:

Solution:

“V3[1 +v25 + V81 +vV69 + ....... ] = 435v3

=V3[1+5+9+13+..... + T ]=435V3
=V3x g[z +(n—1),] = 435V3

=2n + 4n’ — 4n = 870
=4n’-2n-870=0
=2n’—n-435=0

_ 1+v1+4%x2x435 _ 1+59

4 4
_ % =15;0rn = 1‘459 =145
Question214

Let a,, a,, a5, .., A, be in A.P. If a;+a,+a,, +a,; =72, then the sum of its
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first 17 terms is equal to :
[Online April 10, 2016]

Options:

A. 306

B. 204

C. 153

D. 612

Answer: A
Solution:

Solution:

a;+a;,+a;; +a;;="72
(ag +a5) +(a;, +ay,) =72
a; +a;;+a;+a;; =2(a; +a;,)

a, +a;; =36

Siy= Llla, +a,,1 = 17 x 18 = 306

Question215

If the 2™¢ ;D th and 9™ terms of a non-constant A.P. are in G.P., then the
common ratio of this G.P. is :
[2016]

Options:

Al
7
B. 2

C.

[$2] fee]

D.

W[

Answer: D

Solution:
Solution:
Let the GP be a, arand ar *thena=A+d;ar=A +4d ;
ar’ = A + 8d
Lar’—ar_ (A+8d)—(A+4d)

ar—a (A+4d)-(A+d)
po

3

Question216

Let z = 1+ ai be a complex number, a > 0, such that z3 is areal number. Then

the sum 1 + z + 2z + .... + z'! is equal to:
(Online April 10, 2016)
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Options:

A. 1365V3i
B. —1365V3i
C. —1250V3i
D. 1250V3 i

Answer: B
Solution:

Solution:

z=1+ai

72 =1-a%+2ai

7?7z = {(1 — a%) + 2ai} {1 + ai}

=(1—a?) +2ai+ (1 —a? ai-2a°

vz3isreal 22a+ (1 —a%a=0
a3-a%)=0=2a=v3(a=>0)

n_z?-1_ 1+v3)?-1

2
1+z+2z......... .z pr— T+v3i1
_ (1+v3pP-1
V3i
=12 _ A1z 1, V3"
= 212(cos % +isin%)12 =2"%(cos4m +isindm) = 2"
22 -1 _ 4095 _ 4095 = _ _ =
A v 3 Vv3i=—-1365V3i
Question217
IfA>0,B>0and A+ B = %

[Online April 10, 201606]
Options:

A V3-V2

B.4-2V3

2
C 7

D.2-V3
Answer: B

Solution:

Solution:
_ tanA+tanB
tan(A +B) = 1 —tanAtanB
l — y =
= 73~ T-tanAtanB wherey = tanA + tanB
=stanAtanB =1 — v3y
Also AM = GM
tanA +tanB
= —
27
= y=2{1-v3y
=yl = 4 — 4V3y
=y’ +4V3y—4=0 B
> y=-2V3—-4ory=-2v3+4

= VtanAtanB
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(y = —2V3 — 4 is not possible as tanAtanB > 0)

Question218

Let x, y, z be positive real numbers such thatx+y+z =12 and
x>y*z> = (0.1)(600)>. Then x> + y* + z> is equal to :

[Online April 9, 2016]

Options:
A. 342

B. 216

C. 258

D. 270
Answer: B

Solution:

Solution:
x+y+z=12
AM = GM

A A S IEREL

3,45
Xyz _4

334455 ~

X3y425 =33.4%.5°

x’y*z° < (0.1)(600)*

But, given x°y*z° = (0.1)(600)>
-~ all the number are equal

uUllN

B

Question219

If the sum of the first ten terms of the series
(12)7 (28] (3) a7 (42) et ot st
15) +(25) +(3z) +47°+ (4] +...... » is —=m then m is equal to :

[2016]
Options:
A. 100
B. 99

C. 102
D. 101

Answer: D

Solution:
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(5)+ (B (Z)+ () (F)

S = %(22+32+42+...+112)

_16( 1111+ 1)(22+1) _,\| _ 16 _ 16
_2_5( - 1) = 22x505 = 12 x 101
16_ _ 16

=>?m— 5 x 101

—m = 101

Question220

ForxeR,x=-1,if (1 + X)2016 + x(1 + X)2015 + x°
(1 +X)2014+ 4 x2016 _ 2016

s aixi, then a,. is equal to :
[Online April 9, 2016]

i=0

Options:

2017!
A. 1712000!

2016!
B. 1711999!

2016!
C. 16!

2017!
D. 2000!

Answer: A
Solution:

Solution:
S = (1 +x)%°16 4+ x(1 + x)?°15 + x2(1 + x)?014

Fo #3251 +x) + 215 (h)

[2=)s =x(1+20% + 21 + 02 + Lt
1+x
2017

x2016 4 —f+x... (ii)
Subtracting (i) from (ii)
_S _ (1 + x)2016 — ﬂ
14+x 1+x
.S = (1 + X)2017 _ X2017
_ s 17 _ 2017 20171
a,, = coefficientofx' =“"'C,, = 17120001

Question221

If m is the A.M. of two distinct real numbers 1 and n(1, n> 1) and G,, G, and

G; are three geometric means between 1 and n, then G14 + 2G24 + G34 equals.
[2015]

Options:
A. 41 mn?
B. 41 >m?n?

C. 41°mn
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D. 4l m’n

Answer: D
Solution:

Solution:

m = 1 -2+n and common ratio of G.P.

1
_ _ n
—r= ( 1_) 4
. G1 =13/4n1/4, G2=11/2n1/2, G3=11/4n3/4

G,*+2G,"+G,* =1°n+21°n* +1n°
=1n(l +n)? =1In x (2m)? = 4l m?n

Question222

The sum of the 3™ and the 4™ terms of a G.P. is 60 and the product of its

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

term is :
[Online April 11, 2015]

Options:
A. 7290

B. 640

C. 2430
D. 320
Answer: D

Solution:

Solution:

Let a, ar and ar 2 be the first three terms of G.P According to the question

a(ar)(ar?) = 1000 = (ar)® = 1000 = ar = 10
and ar® + ar® = 60 = ar(r + r2) =60
=sr’+r—-6=0

=>r=2,-3

a=5,a=—%( reject)

Hence, T, = ar® = 5(2)° = 5 x 64 = 320

Question223

The sum of first 9 terms of the series.
13 13+ 28 13+2%3438

Tt 73t 753575 -

[2015]

Options:
A. 142
B. 192
C.71
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D. 96

Answer: D
Solution:

Solution:
n(n + n(n+1) ]

n™ term of series = (n +1)%

nZ

Sum of nterm = ¥ %(n +1)2 = }I[Zn +25n + 1]

_1 n(n + 1)(2n+1)+ 2n(n + 1)
6 2

Sum of 9 terms

_ 1 9><10><19 18 x 10 384=

-1 2 . +9]_— 96

+n]

Question224

If > 1 = %, then k is equal to

n=1 nn+1)n+2)(n+3)

[Online April 11, 2015]

Options:

1
A.g

17
B. ﬁ

55
C. %

19
D. 112

Answer: C
Solution:

Solution:

General term of given expression can be written as
=1 1 _ 1

r 3[ nn+1)n+2) m+1){n+2)n+3)

on taking summation both the side, we get

rler_l[l m]=13{
SRIEEIRE RN
ok = 55

336
Question225

The value of _21630 (r + 2)(r — 3) is equal to :
[Online April 10, 2015]

Options:
A. 7770

B. 7785
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C. 7775
D. 7780
Answer: D

Solution:

Solution:

20
S (r!—r—-6)=7780
1

r=

Question226

Let a and B be the roots of equation px2 +qgx+r=0,pz0Ifp, q, rare in
A.Pand i+ =4, then the value of |a — B| is:

5=
[2014]

Options:

A
B. =—

C.

217
D. 95

Answer: B
Solution:

Solution:

Letp, q, rarein AP

=22q=p+r...()

Given 1 + 1_ 4
o

B

a+B=4

op
We havea+B=—-qg/pand o = %

=

:%:4:(}1:—41‘...(”)

p
From (i), we have
2(=4r) =p+r
p = —9r.. .(iii)
Now, |a — B| = V(a + B)* — 4aB

=y () A Vq® - apr
p p [p|
From (ii) and (iii)
_ V 161° + 3617 _ 2Vi3
|—9r]| 9

Question227
The sum of the first 20 terms common between the series 3
+7+11+15+ ......... and1+6+11+16+...... , is
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[Online April 11, 2014]
Options:

A. 4000

B. 4020

C. 4200

D. 4220

Answer: B
Solution:

Solution:

Givenn = 20; S,;, =7

Series (1) » 3, 7, x11, 15, 19, 23, 27, x31, 35, 39, 43, 47 51, 55, 59...
Series (2) -» 1, 6, x11, 16, 21, 26, x31, 36, 41, 46, x51, 56 61,66,71
The common terms between both the series are 11, 31, 51, 71...
Above series forms an Arithmetic progression (A.P).

Therefore, first term (a) = 11 and

common difference (d) = 20

Now, S, = %[Za +(n-1)d]

Sy = 222 x 11 + (20 = 1)20]

S, = 10[22 + 19 x 20]
S,o = 10 x 402 = 4020
-850 = 4020

Question228

Given an A.P. whose terms are all positive integers. The sum of its first nine
terms is greater than 200 and less than 220. If the second term in it is 12,
then its 4" term is:

[Online April 9, 2014]

Options:
A. 8

B. 16

C. 20

D. 24

Answer: C
Solution:

Solution:

Let a be the first term and d be the common difference of given A.P.
Secondterm,a+d =12...(i)

Sum of first nine terms,

Sq= 5(2a+8d) = 9(a+4d)

Given that S, is more than 200 and less than 220
=200 < Sy < 220

=200 <9(a+4d) < 220

=200 <9(a+d +3d) <220

Putting value of (a + d ) from equation (i)

200 < 9(12 + 3d) < 220

=200 < 108 + 27d < 220

=200 — 108 < 108 + 27d — 108 < 220 — 108

Get More Learning Materials Here : & m @&\ www.studentbro.in



=92 <27d <112

Possible value of d is 4

27 x4 =108

Thus, 92 <108 < 112

Putting value of d in equation (i)
a+d =12

a=12-4=38

4™ term =a+3d =843 x4 =20

Question229

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

Options:
A.2-V3
B.2 +V3
C.V2+V3
D.3+V2

Answer: B
Solution:

Solution:

Let a, ar, ar® are in G.P.
According to the question

a, 2ar, ar® are in A.P.

=2 X 2ar = a + ar’
s4r=1+r’=>r"-4r+1=0
S St P
Sincer>1

~ r=2-—V3 isrejected
Hence,r =2 + V3

Question230

The least positive integer n such that 1 — % — 2= 2 <
[Online April 12, 2014]

Options:

A 4

B.5

C.6

D. 7

Answer: B

Solution:
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1 1
:1—1+§< mﬂ100<3rl

Thus, least value of nis 5

Question231

In a geometric progression, if the ratio of the sum of first 5 terms to the sum
of their reciprocals is 49, and the sum of the first and the third term is 35 .

Then the first term of this geometric progression is:

[Online April 11, 2014]
Options:

A.7

B. 21

C. 28

D. 42

Answer: C
Solution:

Solution:
According to Question

S
= =2 =49 \{here, S; = Sum of first 5 terms and S, = Sum of their reciprocals)

5
a(r® = 1)
> =1) _ 49
a_l(r_5 -1)
r'-1)

Larf®-1xet-1) _
a l(rP-1)x(r-1)
2 5 5
a(1—1;)><(1—r)xr - 49
(1-r’)x(1-r)xr
=a’r* = 49 = a’r* = 7°
sar’ =7... (i)
Also, given, S; + S; = 35
a+ar®=235... (i
Now substituting the value of eq. (i) in eq. (ii)
a+7=35
a=28

49

or

Question232

The coefficient of x°° in the binomial expansion of
p
(1 +x)1%% + x(1 +x)%?° + x2(1 + x)°2% + ... +x1090 js:
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[Online April 11, 2014]

Options:

Answer: D
Solution:

Solution:
Let given expansion be

S=(1+x"+x(1+x +x*(1+x)"%+ ...

Putl+x=t
S = t1000 4 x99 | 42(4)998 . 4 1000

This is a G.P with common ratio %
1001
e ()]

S = L
X
1-3

(1+X)1000[1_ (1ix)1001]

X

1+x

_a + x)100T[(1 4 x)1001 _ 41001
(1 + x)1001

= [(1 + x)1001 _ 1001y

1 —

Now coeff of x°° in above expansion is equal to coeff of x°° in (1 + x)

_(1001)!
~ 50!(951)!

+...

+ X

1000

1001 which is

Question233

1001
00 C

Let G be the geometric mean of two positive numbers a and b, and M be the
arithmetic mean of . and {.If ;: Gis 4:5, thena:b can be:

[Online April 12, 2014]
Options:

A.1:4

B.1:2

C.2:3

D. 3:4

Answer: A

Solution:

Solution:
G =+Vab

a
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a+b
2ab

: 1 . ~_4.
Given that W.G—AL.S
2ab _4

(a+b)Vab 5
_atb_ 5
2\/ab 4
a+b+2\/ab 5+ 4
a+b 2vab 5-4

{Usmg Componendo & Dividendo}
(\/a) + (Vb)* + 2vab _ _9
~ Val+ (b)Y -2vab 1

\/b+\/a) _9_ Yb+va_3

Vb — Va -

1 vb-va 1
\/b+\/a+\/b \/a _3+1
" Vb+va-vb+va 3-1
{Using Componendo & Dividendo}

5‘2

[ mlc‘

Ll I

/
b
a
a_
b

Question234

If (10)° + 2(11)*(10®) + 3(11)%(10)” + .... +10(11)° = k(10)°, then k is equal to:

[2014]
Options:
A. 100
B. 110

121
¢ To

441
D. 100

Answer: A
Solution:

Solution:

Given that 10% + 2 - (11)(10)% + 3(11)%(10)” + ... + 10(11)° = k(10)°

Letx =10+ 2 (11)(10)® + 3(11)%(10)” +... + 10(11)° ... (i

Multiplied by % on both the sides

%x_ 11.10%8+2.(11)2- (10)7 + ... + 9(11)° + 11%° . . . (ii)
Subtract (ii) from (i), we get
(1 - %) =10%+ 11(10)® + 112 x (10)" + ... + 119 = 110
- — X ( — 1110
10 1,
10
_ 10 10y _ 1910 _ _qpl0
= 10 =(11""-10"% - 11 10
=>x = 10" = k- 10° Given
=k = 100
Question235
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The number of terms in an A.P. is even; the sum of the odd terms in it is 24
and that the even terms is 30 . If the last term exceeds the first term by 10 %,

then the number of terms in the A.P. is:
[Online April 19, 2014

Options:
A4

B.8
C.12

D. 16

Answer: B
Solution:

Solution:

Let a, d and 2n be the first term, common difference and total number of terms of an A.P. respectively i.e. a
+(a+d)+(a+2d)+...+(@a+(2n—-1)d)

No. of even terms = n, No. of odd terms =n

Sum of odd terms :

S, = %[Za +(n—1)(2d)] = 24

=snfla+(n-—-1)d]=24...()
Sum of even terms:

S, = %[2(a+d)+(n—1)2d]=30
=snfa+d +(n-1)d]=30... i

Subtracting equation (i) from (ii), we get
nd =6... (iii)
Also, given that last term exceeds the first term by %
a+(2n—-1)d =a+ %
2nd —d = 2
=2 %6 - 22—1=d (nd = 6)
=3
d=73
Putting value of d in equation (3) n = 6x2 _ 4
Total no. ofterms =2n=2x4 =38
Question236
If the sum 2+ 5 _ + 7+ ......+ up to 20 terms is equal to £, then k is
17 12422 12+ 22 4 32 21
equal to:
[Online April 9, 2014]
Options:
A. 120
B. 180
C. 240
D. 60
Answer: A
Solution:
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Solution:

n™ term of given series is

2n + 1 6
nn+1)2n+1) nn+1)

6
Letn'® term,an=6[%—nil]
Sum of 20 terms, S, =a; +a,+a; +.... +a,,
S,,=6(1-2)+6(5-1)+6(2- 1)+
+6(11—8—%)+6(%—%)+6(21—0—21—1)
o113+ 15- 3 (- 1)
+(15-15) * (19 20) * (55~ 21) ]

1)_ 120
S,,=6(1- =) =22
Given that S, = 5 . .. (i)

On comparing (i) and (ii), we get
k=120

Question237

Let a,, a,, a3, ... be an A.P, such that

equal to:
[Online April 9, 2013]

Options:

A 3

B. 2L

c. i
D. 121

Answer: B
Solution:

Solution:
a; ta,+az+...... +a p°

a,+a,+a;+...... +a

a, +a
:¥= %ﬁa1+(al+d)=8a1
1

a,; a,+20d
a; +5x 6a; 1+ 30 31

"~ a;+20x6a, 1+120 121

611+612+...+ap - D

a,ta,+az+..+a q

Question238

The sum of the series: 1 + —— + —.

1+2 1+2+3

[Online April 9, 2013]

Options:
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B. 22
c. 2
D. 1
Answer: C
Solution:
Solution:
10 10
T.= 1+2+?}+...+r= r(ril) Sw=2r§1 r(rlTl)= 2 [r(rr-fl-ll)_ r(rz-l)
10
=2rzl(%_r-|1-1)
=2[(3-3)+(5-3)+(5-2)++ (- )]
Question239

If a,, a,, a3, ..., @, .... are in A.P. such that a, -

first 13 terms of this A.P., is :
[Online April 23, 2013]

Options:
A. 10m

B. 12m
C.13m

D. 15m
Answer: C

Solution:

Solution:
If d be the common difference, then
m=a,—a,+a,=a,—a,+a,+3d =a,

Si3= Hlay +ay] = la, +a, +6d]

= 222, = 132, = 13m

Question240

m, then the sum of

Given sum of the first n terms of an A.P. is 2n + 3n?. Another A.P. is formed
with the same first term and double of the common difference, the sum of n

terms of the new A.P. is:
[Online April 22, 2013]

Options:
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A.n + 4n?
B. 6n° —n
C.n*+4n
D. 3n + 2n?
Answer: B

Solution:

Solution:

Given S, = 2n + 3n

Now, firstterm =2+3 =5
second term = 2(2) + 3(4) =16
third term = 2(3) + 3(9) = 33

Now, sum given in option (b) only has the same first term and difference between 2nd and 1 st term is double also.

Question241

Given a sequence of 4 numbers, first three of which are in G.P. and the last
three are in A.P. with common difference six. If first and last terms of this
sequence are equal, then the last term is :

[Online April 25, 2013]
Options:

A. 16

B.8

C.4

D. 2

Answer: B

Solution:

Solution:

Let a, b, c, d be four numbers of the sequence.
Now, according to the question b’=acandc—b=6anda

—-c=6
Also, givena = d

.'.b2=ac=b2=a[

»a?-2b%+ab=0
Now,c—b=6anda—c=6
givesa—b =12

shb=a-12

ra2-2b2+ab=0
=a2-2(a—12)%+a(a-12)=0
-a?—-2a%-288+48a+a’-12a=0
=36a=288=>a=38

Hence, lasttermisd =a = 8.

a+b
2

| (2c=a+b)

Question242

The sum of first 20 terms of the sequence 0.7, 0.77, 0.777, ..... is

[2013]

Options:
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7 —-20
A (179 -107%)
B. 5(99 - 10729

7 -20
C. £(179+107%)

D. 5(99 +1072%9

Answer: C

Solution:

Solution:

LetS=1—70+ %+ %+ ...... + up to 20 terms

Y S NS S S §
_7[ To* 100 * ot
Multiply and divide by 9

=7 9+£+ &+ ..... up to 20 terms ]

103

+ up to 20 terms ]

(1—— (1

...... up to 20 terms

'_ (1( 2°)]

|
(o] BN

20

(o] N

[%9+ %( 11—0)20] - ﬁ[179+(10)‘2°]

|
(o] N

Question243

The value of 12 + 32 + 52 + +ovrivvierrreennnnes + 25% s

[Online April 25, 2013]
Options:

A. 2925

B. 1469

C. 1728

D. 1456

Answer: A
Solution:

Solution:
Consider 12 + 32+ 5% + ...... + 252
n™ termT_ =(2n-1)?%n=1,.....13

13 13
Now, S,= 5 T,= 5 (2n - 1)

13 13
=Z4n+Zl—Z4n—4Zn +13-45n
n=1
n(n+ 1)(2n + 1) +13—4 nn+ 1)
6 2

Putn =13, we get
S,=26x14x9+13-26x14

= 3276 + 13 — 364 = 2925
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Question244

The sum of the series :

(b)? + 2(d)? + 3(6)*> + ... upto 10 terms is :

[Online April 23, 2013]
Options:
A. 11300
B. 11200
C. 12100
D. 12300

Answer: C

Solution:

Solution:

22424 +3(6)% + ...... upto 10 terms
=271 +2% 433 +...... upto 10 terms ]

=4 %)lewo

Question245
3 5 7
The sum 12 + 1% + 22 + 12+ 2% + 32

[Online April 22, 2013]
Options:

A.

N3

_
—_

B.

o

—_
—_

C.

ol

D. 80

Answer: C
Solution:

Solution:
Given sum is
3 5 7
-+ + +....
12 12422 1242243
n th term = T,

2n+ 1
_ n(n+1)(2n+1)= 6
6 nn+1)
_el1_ 1
orT =6 sl
. _ _ 1_ 1 _6n_ _6
"SH_ZT“_GZn 62n+1 n n+1
6 _  6n

n+1l n+1

So, sum upto 11 terms means
S = 6 x11 66 _ 33 _ 11
1 11+1 1 6 2
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Question246

The sum of the series 12 +2.22 +3%2+2.42+5%2+2.6%2 +.... + 2(2m)? is

[Online May 7, 2012]
Options:

A. m(2m + 1)

B. m*(m + 2)

C. m*(2m + 1)

D. m(m + 2)*

Answer: A

Solution:

Solution:
The sum of the given series 1% + 2.2 + 3% + 2.4% 4+ 57

2
2674 . +2(2m)? i 2m2m + 1)

_ 2
5 =m(2m+ 1)

Question247

The difference between the fourth term and the first term of a Geometrical
Progresssion is 52 . If the sum of its first three terms is 26, then the sum of
the first six terms of the progression is

[Online May 7, 2012]
Options:

A. 63

B. 189

C. 728

D. 364

Answer: C
Solution:

Solution:
Let a, ar, ar2, ar3, ar*
According to given conditions, we have
ar’—a=5=a(-1)=52...()
and a + ar + ar’ = 26
sa(l+r+r1°) =26... (i)
Tofind:a(l +r+r? +r° + r* + r°)
Consider
a[1+r+r2+r3+r4+r5]
= all +r+r2+r3(1 +r+r2)]
=a[l +r+ 1+ ... (i)
Divide (i) by (ii), we get
-1 _
1+r+r?
weknowr®—1 = (r—1)(1 +r+1?)
sr—1=2=r=3and a=2
cal+r+ 2+ +t+9) =a(l +r+ )1 + )
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=2(1+3+9)(1+27)=26x28 =728

Question248

If a, b, ¢, d and p are distinct real numbers such that
(a2 +b% + c?)p? -2p(ab+bc +cd) + (b2 + c2 +d?) = 0 then
[Online May 12, 2012]

Options:

A.a, b, c,d arein A.P.
B.ab=cd

C.ac =hd

D.a, b,c,d arein G.P.

Answer: D
Solution:

Solution:
The given relation can be written as
(a’p? — 2abp + b?) + (b%p? + ¢ — 2bpc) + (c*p* +d? —2pcd) < 0
or (ap—b)?+(bp—-c)l+(cp-d)*=0...()
Since a, b, ¢, d and p are all real, the inequality (i) is possible only when each of factor is zero.
i.e,ap—b=0,bp—c=0andcp—-d =0
b_c_d

a b c
ora,b,c, d areinG.P.

or p=

Question249
2 1 1 1 L]
The sum of the series —7= 1t 577+ 57,7+ upto 15 terms is
[Online May 12, 2012]
Options:
Al
B.2
C.3
D. 4
Answer: C
Solution:
Solution:
Given series is 1 — + _1 — _1 — +
1+vV2 V2+V3 V3+vV4
th ¢ _ %

. erm vh+vn+1
~15™ N

o= 15 + vie
Thus, given series upto 15 terms is

1 1 " 1 4 1

1+v2 V2+V3 Vv3+va 7 V15 + V16

This can be re-written as
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1-v2 , v2-V3 V3-v4 V15 — V1

i Tt + 3
(Byrationaﬂzatign) . _ _ . L
=—1+4+V2—-V2+V3-V3+vV4a+.... -vV14 + V15

=-1+Vie=-1+4=3
Hence, the required sum =3

Question250

Suppose 0 and @(#=0) are such that sec(0 + ¢), sec0 and sec(0 — ) are in A.P.
If cosO = kcos ( % ) for some k, then k is equal to

[Online May 19, 2012]

Options:

A £V2

B. =1

Cc.+ L
V2

D. £2

Answer: A
Solution:

Solution:
Since, sec(6 — @), secH and sec(6 + @) are in A.P., .2secH = sec(6 — @) + sec(0 + @)
2 _ cos(0 + @) + cos(6 — @)
cos® ~ cos(® — ¢)cos(6 + @)
=2(cos’0 — sinp) = cos O[2 cos 6 cos @]
=c0s%0(1 — cos ®) = sinch =1- cosch

= cos?0=1+cosg = 20052%

“ cosO = \/Ecos%

But given cos 6 = kcos %

L k=v2

Question251

The sum of the series 1 + 2+ )+ 2 + .., upto n terms is

27
[Online May 19, 2012]

Options:

7 1_ 2
A, 6n+ 6 ST

5. _ 7 1
B 30 6+ S
C.n+ % - 1

2.3"

_1_ _1
D.n 3 ST
Answer: C
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Soluti:on:

. L 4 10 28
Given seriesis 1 + §+ ?+ ﬁ+....nterms

=1+(1+%)+(1+%)+(1+ %)+....nterms
=(1+1+1+....+nterms)

1 1 1
+(§+§+ ﬁ+....n terms )
%(1_31“ 1.3
— - —_— _— — -n
=n+ ——F—=n+ 3><2[1 371

1-3
_ 1 _a-ny_ 1 1
=n+ 2[1 377 n+2 53

Question252

If the A.M. between p™ and q'* terms of an A.P. is equal to the A.M.

between r'" and s'" terms of the same A.P. then p + q is equal to
[Online May 26, 2012]

Options:
A r+s-1
B.r+s-2
C.r+s+1
D.r+s

Answer: D

Solution:
Solution:

) _ap+aq=ar+as
Given : 5 5

=a+(p—1)d +a+(gq—-1)d
=a+(r—1)d +a+(s—1)d

=22a+(p+qd —2d =2a+(r+s)d —2d

=2>p+qd =(r+s)d >p+qgq=r+s

Question253

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:
[2012]

Options:

A.-150

B. 150 times its 50" term
C. 150

D. Zero

Answer: D
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Solution:

Solution:

Let ' a is the first term and 'd ' is the common difference of anA . P.
Now, According to the question 100a,,, = 50a,,

100(a+99d) = 50(a + 49d)

=2a+198d =a+49d =2a+149d =0

Hence, T ., =a+149d =0

Question254

Statement-1: The sum of the series 1 + (1 +2 +4)+

(44+6+9)+(9+12+16)+.... + (361 + 380 + 400) is 8000
Statement-2: kgl (k3 - (k - 1)3) = n3, for any natural number n.

[2012]
Options:

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

B. Statement- 1 is true, statement- 2 is true; statement- 2 is a correct explanation for Statement- 1 .

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.

Answer: B
Solution:

Solution:
n th term of the given series
=T,=m-1)?%+(n-1)n+n?

_1y3_ .3
- B =) w1y

=S = 3 [K®—(k-1)= 8000 =n’
k=1

=>n = 20 which is a natural number.
Hence, both the given statements are true.
and statement 2 is correct explanation for statement 1.

Question255

100

Leta_be then'™ term ofan A.P.If s a, =a and > a,__
r=1 r=1

common difference of the A.P. is
[2011]

Options:
A.a—-p

Answer: B
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Solution:

Solution:
Let AP.bea,a+d,a+2d,.........
a,ta,t........ +ay,, =«

100 _ .
= 7[2(a+ d)+(100-1)2d] = a... (i)
anda, +a;+a;+........ +a,90 =B

=>1;L0[2a+(100—1)2d] =B... (i

Subtracting (ii) from (i), we get

d = o(1806
Question256

If the sum of the series 1% + 2.22 + 32+ 2.4 +5% +...2.6% + ... upto n terms,

. . 1)°
when n is even, is %

[Online May 26, 2012]
Options:
A.n*(n+1)

n’(n—1)

B. 5

n’(n+1)
C. —

D.n%(n-1)
Answer: C

Solution:

Solution:
If n is odd, the required sum is

12+22%2+3%2424%+ ... +2(n—-1)%+n?

_ (m=1Dm-1+1)>
- 2

+1)n2=

n’(n + 1)
2

=(Il;1

+1n? (“n—1iseven)

Question257

, then the sum of the series, when n is odd, is

A man saves X200 in each of the first three months of his service. In each of
the subsequent months his saving increases by Y40 more than the saving of
immediately previous month. His total saving from the start of service will be

11040 after
[2011]

Options:

A. 19 months
B. 20 months
C. 21 months

D. 18 months
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Answer: C
Solution:

Solution:
Let number of months =n

~200 X 3 + (240 +280 + 320 + ... + (n — 3)'™® term) = 11040
n—3[2 x 240 + (n —4) x 40] = 11040 - 600

=

2
=(n — 3)[240 + 20n — 80] = 10440
=(n — 3)(20n + 160) = 10440

= (n—3)(n+ 8) =522

=n? +5n—546 = 0
=(n+26)(n—21)=0

“n=21

Question258

A person is to count 4500 currency notes. Let a, denote the number of notes

he counts in the n™®

minute. If a; = a, =...

= a;o = 150 and a,,, a,,, ... are in

an AP with common difference-2, then the time taken by him to count all

notes is
[2010]

Options:

A. 34 minutes
B. 125 minutes
C. 135 minutes
D. 24 minutes
Answer: A

Solution:

Solution:

Till 10™ minute number of counted notes = 1500

Remaining notes = 4500 — 1500 = 3000

3000 = %[2 x 148 + (n — 1)(=2)] = n[148 —n + 1]

n® — 149n + 3000 = 0

=n = 125, 24

But n = 125 is not possible

.~ Total time = 24 + 10 = 34 minutes.

Question259

The sum to infinite term of the series 1 + % + % +

[2009]
Options:
A.3
B. 4
C.6

D. 2
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Answer: A
Solution:

Solution:
142,610, 14
LetS—1+3+32+33 o

Multiplying both sides by % we get

lg_1,2,6,10
38— 3t 32+ 33+ 3
Subtracting eqn. (ii) from eqn. (i), we get

+ —=+..... L0, L,

+ . (1))

(i)

Question260

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]
Options:
A. -4
B.-12
C.12
D.4

Answer: B
Solution:

Solution:
ATQ
at+ar=12
ar? + ar’ = 48

ar2(1 +71) 48 2

A+ C 12 rTAhEr=2
(- terms are alternately + ve and —ve)
=a=-12

Question261

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

equals
[2007]

Options:

A. V5
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1, ~
B. 5(\/5 -1)

1 _

C. 5(1 —V5)
1 —

D. V5

Answer: B

Solution:

Solution:
Let the series a, ar, ar?, .... are in geometric progression.
Given that, a = ar + ar’
sl=r+r1° =>2r°+r—-1=0 _
p= —1*Vli-4x-1_ =1%V5
_ 2 2
\/52_ 1['.' terms of G.P. are positive ..r should be positive ]

=1 =

Question262

The sum of series % - % + % — +voeo. Upto infinity is
[2007]

Options:

Answer: D

Solution:
Solution:
x x° x°
We know thate™ =1 +x+ i+ §+ ........ o
Putx = -1
_ 1 1,1
el=1—1+i—§+a ...... oo
a1 1,1 1
. e 1 = ?_ §+ E— g ........ (o]
Question263
a, +a,+......... .a 2 a
Leta,,a,, aj.ceecuuunnns be terms on A.P. If a11+a22+ ___________ +;q = %, p # q, then a—;
equals
[2006]
Options:
41
A. 11
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C.

NS

p. 1

Answer: D

Solution:
Solution:
Given that
Pr2a +(p-1)d
§E= 2[ a,; +(p ) ]= p_i
Sq g[2a +(@-1)d] g

2a1+(q—1)d T q
Putp=11and q =141
a, +5d 11 ag 11

j— = =

a, +20d 41 a, 41
Question264
The value of kgl sin 22 + icos 22 | is
[2006]
Options:
A i
B.1
C.1
D. —i
Answer: D
Solution:
Solution:
2, [sin 5 teos 53
=i z (cos——isi 2 [ = cos 0 + isin 6]
o 2km o 2km
=ik§1e 11 i{kgoe 11 —1}
2m, 4m

=i 1+e_ﬁl+e_ﬁl+ _11terms]—i

.[1_(e 11 ] i [ 1—e™ 2™ )
=1 —1=1 - A -1
2r1 21,
loe 11 1—-e 11

=ix0—1i[ve ™ =1]

=—i

Question265
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1 is

If the expansion in powers of x of the function A9 =5 1
ax)(1 — bx)

2 3 L]
a, +a;x+a,x" +a;x ...... then a is
[2006]

Options:

b" —a"
A. -a

a" —b"
B. -4

n+1_bn+1

a
C. &

bn+1 1

_an+
D. b—a

Answer: D
Solution:

Solution:
(1 -ax)"}(1 -bx)7!
=(1+ax+a’?+.)(1+bx+Db*%+...)
.. Coefficient of x"
L=b"+ab® l+aZt i+ ... +a" b +a®
a

{ which is a G.P. withr = b

v - [5)"] }
_ bn+1_an+1 _ bn+1_an+1

= "h-a "™~ b-a

Ilts sumis =

Question266

Ifa,, a,, ........., a, are in H.P., then the expression
a,a, +aa;+.......... +a, _,a_ is equal to
[2006]

Options:

A.n(a; —a,)
B.(n-1)(a; —a,)
C.naja,
D.(n—1)aa,

Answer: D

Solution:
Solution:
"ay, Ay, Az..... .aj are in H.P.
. L, l, l... 1 are in A.P.
a; a; az a,
a a3 & ay n-1
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a-a o _a
q ' %

—-a
d

2 3

Then a,a, =

.......... .a,_,a = %
Adding all equations, we get
aa,ta st +a _,a,

a,—a, a,—a

a TTqa tet g

Il
28]
©

+
+
5
|
=i

Which is the required result.

Question267

If the coefficients of rth, (r+ 1) th, and (r + 2) th terms in the the binomial
expansion of (1 + y)™ are in A.P., then m and r satisfy the equation

[2005]

Options:

A m?’—m@dr-1)+4r*=2=0
B.m?’—m(4r+1)+4r*+2=0
C.m°—m(4r+1)+4r*-2=0
D.m*-m(dr—1)+4r* +2 =0
Answer: C

Solution:

Solution:

Coeficientof r™ , (r+ 1)™ and (r +2)™ termsis™C,_,

Given that ™C,._,, "C,, ™C,,, are in A.P.
2mcr =" Cr—l + Cr+1
=7 = mCr—l_'_mcr+l= r m-—r

mcr mcr m-r+1 r+1
s>m?—-m(4r+1)+4r*-2=0

m m
, 'C.and "C., resp.

Question268

If x = ngoan, y = ngob“, zZ= ngoc“ where a, b, c are in A.P and

la]<1,|b|<1,]|c|<1thenx,y, zare in

[2005]
Options:
A. G.P.
B. A.P.

C. Arithmetic - Geometric Progression

D. H.P.
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Answer: D

Solution:

Solution:

X = Zan—L=a=1_l
n=0 1- X

y= gbn=—:>b= -1
n=0 1-b y

z= z Cn=—1 =C = —1
n=0 1-c z

a,b,careinAP.= 2b=a+c

2(1—%):1—1“—%

X
2_ l+ l=>x,y,zareinH.P.
y X z

Question269

1

64.6! + EEEEEEEEEEEEEEEEEENER a.d lnf. lS

1 + 1

4.2! 16.4! +

The sum of the series 1 +
[2005]

Options:

A. e—_l

B e+1

Solution:

Solution:

We know that

ef+e’ x> x* x5
7 1ttt oG

Putting x = =, we get

N[ =

1 1 + 1 62 + e 2
4. 16.4!  64.6! ' 2

1+ o
Ve +
2

+

1

Ve _ e +1
2Ve

Question270

LetT , 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 = % and T = %, thena-d
equals

[2004]

Options:
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mn
D.0

Answer: D

Solution:

Solution:

T =a+m-1d = ...
n

T, =a+@m-1d = L. i
m

Subtracting (ii) from (i), we get

11 1

(m-n)d ==- ==d=—
n m mn

From(ja= — =a—d =0
mn

Question271

Let two numbers have arithmetic mean 9 and geometric mean 4 . Then these
numbers are the roots of the quadratic equation

[2004]

Options:

A x*-18x-16=0
B.x*—18x+ 16 =0
C.x*+18x—-16=0
D.x*+18x+16 =0
Answer: B

Solution:

Solution:
Let two numbers be a and b then

sa+b=18andvab=4=ab=16
. Equation with roots a and b is
x*—(a+b)x+ab=0=x%x*-18x+16=0

Question272

The sum of series %+ %+ $+..... is

[2004]
Options:

A =2

e

(e —1)°

B. ~5
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(e*=1)
C. 5

(e*=1)

D. 5

Answer: B

Solution:

We know that

Question273

The sum of the first n terms of the series 1° +2.22 + 32+ 2.4%2 +5%2 + 2.6* + ...

n(n + 1)2

is ——— when n is even. When n is odd the sum

[2004]

Options:
A. [ n(n2+ 1) ] 2

n’(n + 1)
B. —

n(n + 1)
c. ML

3n(n+1)
D. =

Answer: B
Solution:

Solution:
If n is odd, the required sum is
124222 +3%2+24%+ ... +2-(n—-1)+n°
2
_ (n 1)(n2 1+1) + 2
[*'(n—1)is even
. using given formula for the sum of (n — 1) terms.

_ ( n;1+1)n2= n(n2+1)
Question274

IfS = 5 Landt = 5 T, then
r=0 “Cr n r=0 “Cr

[2004]
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Options:

Answer: D

Solution:
Solution:
s, = -+ L4+ L4 4+ L
I’ICO DCl I‘l(:2 ncn
=2+ L4+ 24 4B
Co C C, C,
g, = S 4=t ,n=-2, 0
Cn Cn—l Cn—2 C0
Adding (i) and (ii), we get,
2t, = (n) L+L+... 1 =nS
IICO 1’1(:1 l’lcn
l'lnCr = I]Cn—r
. tn _1n
) S_n =3
Question275

If the sum of the roots of the quadratic equation ax>’+bx+c=0is equal to
the sum of the squares of their reciprocals, then

[2003]

Options:

A. Arithmetic - Geometric Progression
B. Arithmetic Progression

C. Geometric Progression

D. Harmonic Progression.

Answer: D
Solution:

Solution:
ax’+bx+c=0,a+p= _—b,(x[3= €
a a
1 1
ATQ a+B= =+ =
(xz BZ

o + [32
o2p?

On simplification 2a’c = ab? + bc?

2a_ ¢, b [ pivide both side by abc]
b a c

= 9, E, b are in A.P.
a' b ¢
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o

C .
, & 5 are in H.P.

Question276

The sum of the series % - % + ﬁ ............ up to « is equal to
[2003]

Options:

A. loge( %)
B. 2log 2
C.log2 -1
D. log 2
Answer: A
Solution:

Solution:

= 1-2[~log(1 + 1) +1] = 2log2 — 1 = log %)

Question277

If 1, 1099(31 ~*+2), log;(4.3" — 1) are in A.P. then x equals
[2002]

Options:
A.log,4
B.1-log,4
C.1-1log,3
D. log,3
Answer: B
Solution:

Solution:

1, logy(3' ~* + 2), log,(4.3* — 1) are in A.P.
“a,b,careinA.Pthenb=a+¢
=2logy(3' "*+2) = 1 +log,(4.3" - 1)
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+ log, a® = %logba

:10g3(31 “*+2) =1log,3 + log,(4.3" - 1)
=10g,(3' "* +2) = log,[3(4 - 3" - 1)]
=3 "%+ 2 =3(4.3-1)
=3.3%4+2=123"-3Put3*=t
:%”: 12t—3=12t2—5t—3 =0

-_13
Hencet=— 3, 7

x_3 X _
=3 = Z(asS # —ve)

3
Z) or x = log,3 — log,4

=x =1 —log,;4

=x = log, (

Question278

Sum of infinite number of terms of GP is 20 and sum of their square is 100 .

The common ratio of GP is
[2002]

Options:
A.5

3
B.g

C.

ullco

1
D. 5
Answer: B

Solution:

Solution:

Let a = first term of G.P. and r = common ratio of G.P.

Then G.P. is a, ar, ar’
a

GivenSw=20:>1_r=20
=a=20(1-1)...()
Also a + a’r* + a’r* + ... to © = 100
2 2

& —100- 200 =0 _ 100 [ from ()]

1-r 1-

400(1 —=1)* _ o
:7(1_r)(1+r)—100=>4(1 r)=1+r

=2]l+r=4—-4r=5r=3=r=3/5

Question279

Fifth term of a GP is 2, then the product of its 9 terms is

[2002]
Options:
A. 256
B. 512
C. 1024
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D. none of these

Answer: B
Solution:

Solution:
va, =2= art =2

3 8

Now, a X ar X ar® X ar® X ar: x ar’ X ar’ x ar’ X ar
=a’r’® = (ar*)® = 2° = 512

Question280

1°-234+33 -4 +...+9° =
[2002]

Options:
A. 425
B. -425
C.475
D. -475

Answer: A
Solution:

Solution:
13-23+3%—4%+....... +93
=134+23+3%+ ... +9%-202%+4%+6%+ 89

[ (2o D)

= [ X0 223t 4 204 3 4 4%
= (45)° - 16 [ 4>2‘5]2=2025—1600=425
Question281
The value of 21/4.41/8.81/16 _  jg
[2002]
Options:
A1l
B. 2
3
C. 5
D.4
Answer: B
Solution:
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LetP=21/4_22/8_23/16 ........ o

=21/4+2/8+3/16+ ........ .o
_1,2,3 -

Now,letS—4+8+16+ ........ .00 L., . (1)

1 _ 1, 2 ..

ES_8+16+ ....... Lo L (i)

Subtracting (ii) from (i)

lg_ 1,1, 1

=>§S—4+8+16+ ........ . ©

o PS=1 s 11722571

L P=25=2

Get More Learning Materials Here : & m @&\ www.studentbro.in



