Binomial Theorem

Questionl

1 1 1 1 1 1 1 .
If ( Bo, T 1501) (1501 + 1502> <15012 + 15013> = Tiguc, g, then 30ais equal to__.
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Answer: 32

Solution:
L1 "Crat"Cr "G, | M4 (n+1) a1
ncr nCr+1 B nCr ) nCr+1 B nCr ) nCr+1 - nCr : nCr+1 B (7' + 1) . rzl . n—lCT B n- n+ICT

(L, 1 1,1 Lo, 1y 16 16 6 ()"
o 1500 1501 1501 1502 15012 15013 a 15 - 1400 15 1401 15 - 14012 o 1400 . 1401 . 1402 e 14012

16
T
.. 30a = 32
Question2
310 _ 30—2 9ag s
If (1-2%)" =3 az"(1 —2)*° >, then > is equal to .
r=0
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Answer: 30

Solution:

Given
(1 _ $3)10 _ 230:0 aT$r(1 _ 1,)30—27.

We have to find

9ag

et
Let us simplify the left side first.

Since

1-23=(1-2)(1+z+z?),

S0

(1—2%)0 = (1-2)°1 + z + 22)".
Also,

14+z422= 111“;3.

Now notice that
l+z+a2=01-2)2%(z+(1-=)?)?

This is not the most useful form here. So let us proceed in a better NCERT-style way.



We are given

(1-2%)10 = iozo a,z” (1 — )32,

Take out (1 — 2)1 from the left side:
(1230 = (1—2)01 +z+ 22)1°.

Hence

(1+z+ m2)10 _ Ziio a,z"(1— z)20—2r.
Now observe that
1+z+2?=(1-z)%+ 3z

Because
1-z)2+3z=1-2z+22+3z=1+z+z%
Therefore

(I+z+2?)0=((1-2)*+32) v,

Using binomial theorem,

(1 —2)2+32)"" =20 (1) 32)" (1 —2)?)"".
So

(1+z+22)0 = Eigo (1T0)371T(1 — )20,
Comparing this with

(1+z+22)0 = 20 a,z’ (1 — )22,

we get

ar = ()3

Hence

ag = (¥)3°=10-3°,

and

a1 = (18)310 _ 310,

Therefore

989 _ . 103° _ . 10 _
=9 30 =93 =30.

So the required value is

30}

Question3

If the coefficient of z in the expansion of (az® + bz + c) (1 — 2z)*® is -56 and the coefficients of z* and
x> are both zero, then a + b + c is equal to :
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Options:
A.
1483

1300

1500



D.
1403

Answer: D

Solution:

(aa:2 +bz+c)(l— 2z)%

az’(1 —22)% + bz(1 — 22)% + (1 — 22)*
Coefficient of

= [O +b-%C)+c- 2601(—2)]z
=b—52c

Coefficient of

2% = (a (*Co) +b-9C1(-2) + *Ca(~2)*)2?
=a—52b+ Cy x 4 = a — 52b + 1300c

Coefficient of

z® = [a-%C1(~2) +b- C2(26)* + ¥ C3(—2)?]
= —52a + 1300b — 20800c
= b—52=—56
= b— 52 = —56
a—52b+1300c=0 =a = 1300
—a+25b—400c=0 b=100
c=3
=a+ b+ c= 1403

Question4

The coefficient of %8 in (1 +z) +2(1 +z)2 + 3(1 +z)3 +
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Options:

A.

100 - 10y — 1%0Cys

B.

100 - 10 Cyg — 191 Cs0

C.

100G, + 101Cy

D.

100 - 100C,9 — 100Cy,

Answer: B

Solution:

S=(1+z)+20+2)> +31+2)*+...+100(1 + )
(1+z)8=1+2z)*+... +99(1 4+ z)'° +100(1 + 2)'**

—z8=(1+=z) <(1+z)m$) —100(1 4 )™

P ( (1+4+z)— gl + )10t ) N 100(1 + )0
xr xr
Coeffof o8 = —101Cy) + 100 x (10D,

...+ 100(1 + z)'% is equal to



Question5

Let C, denote the coefficient of z" in the binomial expansion of (1 + z)",n € N,0 <r < n.If

n 25
P,=Cy—C;+ %202 — 27303 + ... + (;i)l C', then the value of > P%n equals.
n=1
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Options:
A.

675
580

525
D.
650

Answer: A

Solution:

n nCT(72)T n 1
P, = = o (—=2)"
; 1 2 ) +1(-2)

-1 & -1
— n+lcr ) r+1 — 1—-2 n+l 1
2(n +1) ; a(=2) 2(n +1) -2 )
_ ; _ (_1\ntl
Po= sy - U™
1
Pn — 1—(-1 2n+1
T 2@2n+1) 1= (0]
1
Pon = 2n +1
1 2 25
> =Y (@n+1)=3+5+..... 451 = =—[51 4 3] = 25 x 27 = 675
n=0 P2n n=1 2

Question6

The value of S + “Cu 4 | 0w jg,
valu 51 59 oo oo 101 1S.
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Options:

A.

9101
101

2100
101



2101

100

Answer: B

Solution:

(1 + 1)100 = 10000 + 100011 + 1000212 T +1OOCIOOIMU
100 100y L

__r _ _— 101
= r+1 101; Cra

= =50

100

1 101
= 10—1 Z C,
=51
2100

101

Question7

The sum of all possible values of n € N, so that the coefficients of 2, 22 and x> in the expansion of
(1+z?) ?(1 + z)®, are in arithmetic progression is :
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Options:
A.

12

D.
7

Answer: B

Solution:

(1+2%)° (1 +2")
(1+z*+22°) (1 +2)"
Coeffofz = "C,

Coeffof z2 ="Cy +2-"Cy
Coeffof z® = "C3 +2-"C)
-+ Coeffof z, 2%, 2> — AP
=2("Cy+2)="C1+"C3+2n
2"02 +4 = "03 + 371
=n2-9n%2+26n—-24=0
=n=234

= Sum of all value of nis 9

Question8

LetS:%5!—I—ﬁ—l—ﬁ—|—...upt013terms.If13S:%,ke N, then n + k is equal to
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Options:

A.

50

B.

52

C.

49

D.

51

Answer: C
Solution:

1 1 1
S:m+m+m+...l3terms

multiply in numerator and denominator by 26 !

_ 1] 26! N 26! N 26! o 13term

To26! [ 11250 T 31230 5120 7 T

_ 1 g 26 26 neo n!
S_Z_G'[ Cl+ Cg-‘r C5+...13term], CT—W

Lets find 13th term lower subscript are in A.P with, common difference = 2
T3=1+(13-1)2=25

1
s0, S = — [2601 + 2603 + 2605 +... 26025}

26!

S = % [226’1} , { because "C1 +"C3 +"Cs -+ = 2”’1}

It is given that 135 = 4
n:

substitute value of S

225 K

13x — = —

26T T

13x2% 2F

26 x 25! n!
224 2K
251~ Tl

son=25K =24
n+K=25+24=49

Question9

The sum of the coefficients of %% and z°% in (1 4 )90 4 2(1 + 2)%% + 22(1 + )8 + ... + 2190 js
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Options:
A L0020

1001



1000
1002

Answer: D
Solution:

Let
S = (1 + x)lOOO + 21)(1 + x)QQQ + x?(l + x)998 4.4 m1000
Notice that this is a Geometric Progression (GP) with:

o First term (a): (1 + )00

€T
1+z

o Common ratio (r) :

e Number of terms (n ): 1001

)

The sum of a GP is given by S = a ((111”

. Substituting our values:

17(£_f 1001
T

Ttz

1
I+z -

T

ltz—x
1+z

1+

Simplify the denominator: 1 —

§=(1+2)™ - (1+2) [1 - o]

S = (1 + z)lOOl _ xlOOl

499 500 1001 __ ,,1001

Now we need the coefficients of z** and z°" in the simplified expression (1 + z) x

1001 1001

Since ' only affects the term with power 1001, we only look at (1 + z)
In the binomial expansion (1 + z)"

Coefficient of 2" is "C,

Coefficient of 4% in § :

100163, 00

Coefficient of z°% in S :

100120 (The term 21991 does not contribute.)

Sum of coefficients

10010, 00 4 1001 10020

[ Using pascal's identity

nCr =+ nCr+1 = "+IC7'+1]

Question10

Given below are two statements :

Statement I :

2513 42013 + 813 4 313 is divisible by 7.

Statement 11 :

The integral part of (7 + 41/3)% is an odd number.

In the light of the above statements, choose the correct answer from the options given below :
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Options:



A.
Statement I is false but Statement II is true
B.
Both Statement I and Statement II are false
C.

Both Statement I and Statement II are true

D.
Statement I is true but Statement I1 is false

Answer: C
Solution:

Statement I : 25'% + 20" + 813 4 313 {s divisible by 7.
Key concept : If nis odd, 2" + y" = (z + y) (m"’l — 2" 2y + 2"y — ..~y 24y 1) So, 2" + y" is divisible by z + y.
In the given statement :
o 251 1 313 s divisible by 25 + 3 = 28.
o 251 1 313 s also divisible by 7 because 28 is divisible by 7 .
e S0,25 3B =7.1........ (1) ( I7 is a positive integer).
Similarly :
o 2013 4 813 is divisible by 20 + 8 = 28.
o 20 4 813 is divisible by 7.
e S0,208 +81B8 =7.1, ... (2) ( Iy is a positive integer).
Add (1) & (2):
o 251 1 313 1 20" 1 81 = 7(I; + Ip)
So, 25" + 20 4 83 4 313 is divisible by 7 . Statement I is true.
Statement : The integral part of (7 + 44/3)% is an odd number.
Let X = (7 + 4+/3)%. Let I be the integral part and f be the fractional part ( $0
Adding the two expansions:
(T+4V3) 5+ (71— 4P =T+ f+ f
Using the binomial expansion (a + b)" + (a — )" = 2 [a™ + (})a™2b? 4 ...], we see that the sum is always an even integer because of the factor of 2 .
I+ f+ f' = Even Integer
Since I is an integer, f + f’ must also be an integer. Given 0 < f < 1 and 0 < f' < 1, the only possible integer value for their sum is f + f' = 1.
I +1 = Even Integer
I = Even Integer — 1 = Odd Integer

The integral part I is indeed an odd number. Statement II is True.

Questionl1

If for 3 < r < 30, (**Cso_,) + 3 (*C31_,) + 3 (**Cs2—r) + (**C33_,) = ™C,, then m equals :
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Options:

A.



31
B.
32

C.
33
D.
34

Answer: C

Solution:

Given

0Cs_, 4+ 3%Cy_, +3%Cs,_, +3Cy3, = ™C,
for 3 < r < 30.

We have to find m.

First, use the symmetry property of combinations:
nCh = "Chyp

So,

00, = 00,

0Cq-, =30C, 4

because

30—3l—-r)=r—1

Similarly,

003 =30, 4

and

0043, =%C,_3

Therefore the left-hand side becomes

0C, 4+ 3%C,_; +3%C,_, +3C,_3

Now notice the coefficients:

1,331

These are the binomial coefficients in the expansion of
(1+z)3

Also, by Vandermonde’s identity,

0C, +3%9C, 14 3%C, 5 +3C, 3 =3C,
Let us see this through binomial expansion:
Coefficient of 2" in (1 + z)% is

B0,

But

A+2)® =(1+2)¥(1+2)

and

(14 )3 =1+ 3z + 32% + 2°

So coefficient of z” in (1 + z)*°(1 + 3z + 3z + z3) is
0C, 4+3%C, 1 +3%C, 2 +%°C, 3

Hence,

300, 43900, +3%0C,_, +30C,_; = 3C,

Comparing with



mg,
we get

m = 33

The correct answer is:

So, Option C.

Question12

Let the smallest value of k£ € N, for which the coefficient of z* in
(I+2z2)+1+2)'+(1+2)°+...+ (1 +2)°+ (14 k)% z # 0,is (43n + 19L) (1°°C3) for some
n € N, be p. Then the value of p +n is :
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Options:

A.

10

B.

11

C.

12

D.
13

Answer: B

Solution:

Coefficient of 2 in the given expression

I+z)3+ A +z)+- 4+ (L +2)% + (1 + kz)l0
is obtained by adding the coefficients of 3 from each term.
For (1 + z)", coefficient of =% is

C4

So, from

I+z)+1+z)'+-+(1+2)%

the total coefficient of 3 is

PO

Also, in (1 + kz)'%, coefficient of 2 is

1000, 3

Hence total coefficient of z2 is

2213 "y + 1000, 3

Now use the standard NCERT identity:

Zgis rCy = 1000,

So coefficient becomes

1OOC<4 + 1OOC3k3



Given that this equals

(43n + L) 100¢,

Therefore,

1000, 4 1000, k3 — (43n + %)10003
Divide by 1°Cj:

kP = 43n + U

00C,

Now,

¢, _ 100-3 _ 97
IODCf3 - 4

So,

K+ 9 =43n+ 1

Thus,

B =43n+1

We need the smallest £ € N such that
k-1

is divisible by 43.

That is,

k* =1 (mod 43)

Now check smallest natural numbers:
13=1=1 (mod 43)

So the smallest value is

k=1
Hence,
1=43n+1

which gives
n=20

But in the question, n € N. In school-level convention, if N = {0, 1,2, ...}, then this is allowed.

Thus,

p=1 n=0
and

ptn=1

But this is not among the options, so clearly the intended convention is n > 1.
Now take the smallest n € N with n > 1 such that

k2 =43n+1

Tryn =1:

k* =44 nota cube

n=2:

k® =87 nota cube

n=23:

k® =130 nota cube

n=4:
k=173
n=>=5
k=216 = 6°

So smallest such k is
p=6, n=>5

Therefore,



p+n=6+5=11
Hence the correct answer is:

So, Option B is correct.

Question13

18
In the expansion of <9x — 3—\1/5) , > 0, if the term independent of z is (221)k, then k is equal to:
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Options:

A.

84

B.

78

C.
168
D.
198

Answer: A
Solution:
For the expansion of

(00— =),

we use the general term in the binomial expansion:

Tt = (1:;) (91:)18—7'(7 3\1/5)7"

Now simplify the power of z in this term.

Since
(Q:E) 18—r _ 91871'1,1877‘

and

r
1) =1
3\/5 3rar/2)

so the power of z in the general term is

T 3r
pl8-T—% _ p18-%

For the term independent of z, the power of  must be zero:

3r _
18- 3 =0
3
I 18
r=12

So the required term is the (12 + 1)th term, i.e. T3.

Now compute it:

T = () 02)°(~51=)




Since the power of  becomes zero, only the numerical coefficient remains:
T ()0 3
Also,
96 = (32)6 = 312
So,
18

Ty = (12)
and

18 8 18!

() = (¥) = sty = 18564

Given that the term independent of z is (221)k, we have

221k = 18564
Thus,
k= 18564 __ 84

221

So the correct answer is:

Hence, Option A is correct.

Question14

The coefficient of z2 in the expansion of (222 + 1) P or£0,is:
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Options:
A.

3240
3360

3480
D.
3600

Answer: B

Solution:

Using the binomial theorem,
10 10 _r
(@222 +3) " =320 () @) (3)
Now simplify the general term:
Tppy = (10)2107%2(104&4
Tpy1 = (10)2107Tm2072r7r — (10)21077120737"
We need the coefficient of 2, so set the power of = equal to 2:
20-3r=2

3r=18
r==6



Now substitute = 6:

Required coefficient = (160) 210-6

10
= ( 6 )24

=210 x 16

= 3360

So, the coefficient of 2?2 is
3360

Hence, the correct option is B.

Question15

If the coefficients of the middle terms in the binomial expansions of (1 + ax)?® and (1 — az)®,a # 0,
are equal, then the value of « is:
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Options:

A.

Answer: D
Solution:

For a binomial expansion (a + b)™:

e if n is even, there is only one middle term,
n
¢ and the middle term is the (E + l)th term.

We are given:
(1+az)® and (1-az)®
and the coefficients of their middle terms are equal.

1. Middle term of (1 + ax)?6

26
Since 26 is even, the middle term is the <7 + 1) = 14th term.

The general term in (1 + ax)? is

Tr+1 — (26) (1)26—r(ax)r

r

So the 14th term corresponds to r = 13:

Ty = (33) (az)®?

Hence, the coefficient of the middle term is

(i9)a



2. Middle term of (1 — az)?
. . . . 28
Since 28 is even, the middle term is the <7 + 1) = 15th term.

The general term is

Toir = (27‘8)(1)2877‘(7(11)7‘

So the 15th term corresponds to r = 14:
Tis = () (~az)"

Since 14 is even,

(—az)it = ozl
Thus, the coefficient of the middle term is
(o

3. Equate the coefficients

Given that these coefficients are equal:
()" = (o

Since a # 0, divide both sides by a!3:

() = (e

So,
26
4. Simplify
261
o= 1?§!§!3!
14!14!
a= % . %
Now use
14! = 14 - 13!
So,

14114! = (14 131)(14 - 13!) = 142(13!)?

Thus,
_261-14°(13)% 261142
— T (13n228 — 28!
Also,
28! =28 -27- 26!
Therefore,

14> _ 14 _ 7
&= 5837 — 227 — o7

So, the correct option is D.

Question16

If 26 <%3 (12C,) + %5 (2Cy) + %(12(}6) +eee 21_133(12012)> = 313 — @, then o is equal to :
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Options:
A.

45

B.

48

C.

51

D.

54

Answer: C

Solution:
S, = 26 [(23) (2¢,) + (g) (2¢y) + (2?‘?) (22C5) + (29_9) C(2C) 4.+ (21_1;) . (12012}]
~2[3 (£1)- (o)

S=’

[r 0
=2[(®Cy) - 2" + (BCs) - 22 + (BCs) - 2° + (PCr) - 27 4. 4 (BCus) - 2] — B2
=(1+2)B-(1-2)"®-52
=38 +1-52
=38 _51.....(4)

b
el 4

[i (271 - (1302r+1)]

M.:n

2r+1 1302T+1) _ (130«1) _21}

Il
=

Mm

2
22'r+1 1302r+1):| — 592

S, — 26 [(23) (2¢y) + (25)_{1204)+(2V) (12C4) + (29)_(1203)4__“__‘_(%)_(12012” — 3B _ o (i

From the equivalence relationship between equation (%) and (%) we conclude & = 51

Question17

If E 2?.251 =1 gcd(m,n) = 1, then m — n is equal to
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Answer: 2035

Solution:

A+ z)t =10+ Ciz + N Coz® +--- + MCOna™

1 1
/ 1+ a:)lldw = / (1100 + 10z + 1 C2% + - + ncuatu)dz
0 0

1
1— )2 1 1y 42 e, Uy, 12
Q=n)7 1 _ng,, 4 [Gwt | TCw 1
12 0 2 3 12 0
T = O+ S+ (D)

Now,



0 0
/ 1+ z)"dx = / (1100 + U0 + 10z + - + “an“)dm
- -1

1

1+ )2 ’ Ut UCiz® | NCya? 4. [Cna?
12 . 0 2 3 12
%:CO—C;+%~“ ....... Q)

M - (2

212 _2 C: Cs
= " —92|==
12 [2+4+ ]

Cori1 2n 1 2047 m
= = = =
Z 2r+2 12 12 n

= 2047 — 12 = 2035

Question18
(e ) 29 .
If E 300 = a x 27, then « is equal to
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Answer: 465

Solution:

30 12 (3UCI) 2

300r 1

r=1

7% 31—1 30!
r!(30 —r)!

- 300 _30-r+1 31-r

©%0C,, r o

30 (31 -r)30!

72 (r—1)!(30 — )

N, (31 —r)29!
=30 2 (r—1)1(30 —r)!

=30 2(30 —14+1)%C;,

r_130 30
=30 <Z(31 —1)®Cao + Y, 2903“)
r=1 r=1
=30 (29 x 2% + 2%) = 30(29 + 2)2*®
=15x 31 x 2%
= 465 (2%)
o = 465

Question19

The sum of all rational terms in the expansion of (1 + 2'/3 + 31/2) % is equal to

JEE Main 2025 (Online) 23rd January Morning Shift



Answer: 612

Solution:

1 1 6
(1+2? +3E)

NE

=%

T] | T2 | I3
6 |0 |0
4 |10 |2
2 (0 |4
0|0 |6
31310
113 (2
016 |0
ror F e @)t Er )  mop ) + php @+ mhE @)+ @)

=1+45+4 1354 27440 + 360 + 4 = 612

Question20

6
Ifa =1+ Y (—3)""' 12Cy_,then the distance of the point (12, 1/3) from the line az — /3y +1 =0
r=1
is
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Answer: 5

Solution:

6
a=1+ Z(il)r—11202r713r—1

a=1+ iuch 1 (\/_\;)51

12CIX+ 12C3X +. 12011)(11)

<1+f1 — (1 - /302 )

()

so distance of (12, \/_)from:c—\/3y+1—015
12-3+1
5 =

i= iota,let v/3i =x

~ sw

Question21

Let (1 —|—:c+a:2)10 =ag+ a1z +ax®+ ... +aypz®. If (a; +as+as+... +ay) — llay = 121k,
then k is equal to .
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Answer: 239

Solution:

Let f(z) = (1+z+ a:z)lo =2 az"
The sum of odd coefficients: So4¢ = a1 +ag+as+--- +ag

Subtracting 11a, from above will give the answer
P (O ()

odd =T o5
f)=1+1+1)1=3"
fE)=0-1+D)P =) =1

301
Sodd = Z ar = 2
odd r

Now for as

10

3 3 g3
1+1+$2:17_I:>f($):(1111):((11fw

1-z T
Now use:
10
1
(1 _ z3) 10 _ Z(_l)k< :)m%
=0
o0
a-a =3 ("3")
r=0 9
So

10
1@) = (Si% D (D)%) - (220 (527
Only the term with z° from the first sum (i.e., k = 0 ) can contribute to 2, since all other k > 1 gives 23k > 23

From (1 - z3)10 : the z° term is (100) =1

From (1 — )7 : the coefficient of z is
249 11

(5") =(5) =55

Hence, a2 = 1.55 = 55

10

Now, Soqq  — 1lag = —11-55 =121k
310 — 59049
So:
49 — 1 4
S = 59049 — 1 29 — 605 = —592 8 _ 605

= 29524 — 605 = 28919
So:

121k = 28919 = k = U2 — 239

Question22

The sum of the series
2X1Xx20C; —3x2x20C;+4x3x20Cs—-5x4x20C,4--.--. + 18 x 17 x 20Cy, is equal
to .
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Answer: 34

Solution:



(1 - X)20 = ZOCO - 2OCIX + 2002)(2 ..... +20020X20
(1 _ X)20 20C0 ZOC1

5 = D) + 2002 - 2003)( + 2004}(2 e

x x
Diff twice and put x = 1

=6-2C,(2) + A
A=40—6=234

Question23

The product of the last two digits of (1919)1 is
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Answer: 63
Solution:

(1919)™" = (1920 — 1)

= 199 (1920) %1 — 19990, (1920) %8 4 ...
119190 010(1920)F — 999C 910

= 100X + 1919 x 1920 — 1

= 100X + 3684480 — 1
=100A+........... 79 (last two digit)

= Number having last two digit 79

.. Product of last two digit 63

Question24

5

Let o, 3,7 and J be the coefficients of z”, 2% 3 and = respectively in the expansion of

5 5
(:1: + VvV — 1) - (a; — Va3 — 1) ,x > 1. If u and v satisfy the equations

au + v =18,

yu + dv = 20,

then u 4 v equals :

JEE Main 2025 (Online) 22nd January Evening Shift
Options:

A. 4

B.3

C.5

D.8

Answer: C

Solution:

To find the sum of w and v, we first need to expand the expression:

(a:+\/a:?’_—1)5+(a:— cc3—1)5



Using the Binomial Theorem, the expansion yields:
=2 (500 cx® +5Cy - 23(2® — 1) +5Cy - z(2® — 1)2)
Simplifying this, we obtain:

=2 (527 4+ 102 + 2° — 102* — 102> + 52)

From this expansion, we can identify the coefficients:
The coefficient of 27 is a = 10

The coefficient of z° is 8 = 2

The coefficient of 3 is v = —20

The coefficient of z is § = 10

Given the equations:

au + v =18

yu + dv = 20

Substituting in the coefficients:

10u +2v =18

—20u + 10v = 20

By solving these equations, we find:

From 10u + 2v = 18, simplify to bu +v = 9.

From —20u + 10v = 20, simplify to —2u +v = 2.
Solving these linear equations simultaneously, we find:
Subtracting equation 2 from equation 1:

Sut+v=9

—(—2u+v=2)

This yields:

Tu=7 = wu=1

Substitute u = 1 back into bu + v = 9:

51)+v=9 = wv=4

Thus, the sum u + v is:

ut+tv=1+4=5

Question25

If in the expansion of (1 + z)P(1 — z)9, the coefficients of = and =2 are 1 and -2, respectively, then
p? + q2 is equal to :

JEE Main 2025 (Online) 23rd January Evening Shift
Options:

A.8

B. 20

C. 13

D. 18

Answer: C

Solution:



(1 + X)p(l — X)q = (pCO + pC]X -+ pCzX2 +.. ) (qC(] — qclx + quX2 + .. )

coff of x = PC(y9C; — PC19Cy =1

p—q=1

coff of x2 = PCy2C, — PC19C; 4 PCL4C, = —2

a(q—1) p(p—-1)
g Pt T

@®—q—2pq+p’—p=—4

(P—a)’—(p+aq) =—4

p+aq=5

p=3

q=2

sop’+q®=13

=-2

Question26

For some n # 10, let the coefficients of the 5 th, 6 th and 7 th terms in the binomial expansion of
(1 + x)™* be in A.P. Then the largest coefficient in the expansion of (1 + x)™™* is:

JEE Main 2025 (Online) 24th January Morning Shift

Options:
A. 10
B.35
C.70
D. 20

Answer: B

Solution:

(1 +X)n+4
n+404n+4C5n+4067 5 AP

= 2 x n+4c5 — n+4c4 4 n+406
=4 x n+4c5 — (n+4c4 + n+4cs) + (n+405 + n+4CG)
=4 x n+4c5 — n+505 + n+506

(n+4)! (n 4 6)!
5.n—1) 6!
(n+6)(n+5)

6n

= n?+1ln+ 30 = 24n
=n?-13n+30=0
= n = 3,10( rejected )
on#10

=4 x

=4=

.. Largest binomial coefficient in expansion of

(1+2)
(n+4=7)

is coeff. of middle term
=70, = 703 =35

N.T.A. Ans Option (2)

Question27

Suppose A and B are the coefficients of 30"

(1+ z)™ 1. 1f2 A = 5 B, then n is equal to:

and 12" terms respectively in the binomial expansion of



JEE Main 2025 (Online) 24th January Evening Shift
Options:

A.20

B. 19

C.22

D. 21

Answer: D

Solution:

A= anlcr29 B= 2n71011
22n—1029 — 52n—1011

(2n-1)! (2n —1)!
29!(2n — 30)! ~ 7 (2n — 12)111!

1 _ 1
29...12-5 (2n—12)(2n —13)...(2n — 29)2

1 1
30-29...12  (2n—12)(2n— 13)...(2n — 29)12
2n —12 =30
n =21
Question28

Let the coefficients of three consecutive terms 7)., T, ; and T 5 in the binomial expansion of (a + b)12
be in a G.P. and let p be the number of all possible values of 7. Let g be the sum of all rational terms in
the binomial expansion of (v/3 + v/4)'2. Then p + q is equal to:

JEE Main 2025 (Online) 28th January Evening Shift
Options:
A.

295
283

299
D.
287

Answer: B

Solution:



(a+b)?
Tr7 Tr+17 Tr+2 — GP

So, Trit _ Trio
Tr Tr-%—l

12Cr o 12Cr+1

20, - 2Q,

12—r+1 12—(r+1)+1
T - r+1

(13—1)(r+1) = (12 —1)(r)
—r+412r+13 =12r — r?
13=0

No value of r possible

SoP=0
(3t+ 4%)12 =y, (3%)124 (48)
Exponent of (3%) exponent of (4%) term

12 0 27

0 12 256
q =27+ 256 = 283
p+q=0+283 =283

Question29

The least value of n for which the number of integral terms in the Binomial expansion of (/7 + ¥/11)"
is 183, is :

JEE Main 2025 (Online) 29th January Morning Shift
Options:
A.

2184
2172

2196
D.
2148

Answer: A

Solution:

General term = "C, (71/3) " (111/12) '
="C,(7)F (11)"/12

For integral terms, r must be multiple of 12
sr=12k ke W

Total values of r = 183

Hence max r = 12(182)

=2184

Min value of n = 2184




Question30

The remainder, when 7'% is divided by 23, is equal to:

JEE Main 2025 (Online) 29th January Evening Shift
Options:

A.

9

B.

6

C.

14

D.

17

Answer: C

Solution:

7108 — 7 (719%) = 7(343)% = 7(345 — 2)*
7108 = 23K, +7.2%

Now 7.234 = 7.2%. 2%

=28 (256)*

= 28(253 + 3)*

.28 x 81 = (23 4 5)(69 + 12)

23 K, + 60

. Remainder = 14

Question31

10
The term independent of x in the expansion of ( @ éﬁi 7y T é:ll/é) ) ,r > 1,is:

JEE Main 2025 (Online) 2nd April Morning Shift
Options:

A. 240

B. 120

C. 150

D. 210

Answer: D

Solution:

1
z+1 __z—1 0
22371341 T x1/2




x2/3—g1/341 r—xl/?

Lol ) )

(i - )"
(
(

[Note:

For (z* + —5) " the (r + 1)™ term with power m of x is

noa—m

T=Toih

Here a = %,ﬁ:%andm=0

10x L -0
thenr = —/—3— =170><%=4
3Ty

.. T 1s the term independent of x.

- Ts=10C,=210

Question32

The largest n € N such that 3" divides 50 ! is :

JEE Main 2025 (Online) 2nd April Morning Shift
Options:

A.22

B. 20

C.21

D.23



Answer: A

Solution:
501 [501 . [507 . [50 50

viom = 5]+ [ 3]+ [37] + [&] ++ [
=164+5+1+0+040...=22
Question33

2 (1071 11 _ oll-11M ; .
If > (T35 )- "'Cri1 = =55 —, then o is equal to :

r=0

JEE Main 2025 (Online) 2nd April Evening Shift
Options:

A. 11

B. 20

C.24

D. 15

Answer: B

Solution:

r+1
=10) MCry1—10) (110r+1 (1%) )

r=0
=10 [1101 + 1102 + ..., —|—11011}

111
=10(2)" =10 — — +10
~ (200" — 11t
- 1010
CS.a=20

Question34



9
If > (?—3) 90, = a(%)g — B,a, B €N, then (o + ﬁ)z is equal to

JEE Main 2025 (Online) 3rd April Morning Shift
Options:

A.27

B. 81

C. 18

D.9

Answer: B

Solution:

9 r 9 9 1 r
— —.—48 49 —_—
=X c,,1+;3 c,(2>

1 r—1 9 1 r
8 - il
CH(Q) +3;c,(2)
8¢, 1 T+3i90 L '

r—1 2 v T 2

1\? 1\? 1\°
1+ = 1+=) =%( =
1) (e3) a(s)

38 39
2w {Wl}
310 310 310

:F+2—973:4‘2T73

)
(2

a=6,=3= (a+p)*=81

ﬁ
I
_

(-
/N
=3
22|+
w
N—
=
fQ

1 1=

|
© N|jo o o
<
Il
(=3

N

Question35

The sum of all rational terms in the expansion of (2 + 1/3)% is :

JEE Main 2025 (Online) 3rd April Morning Shift

Options:

A. 16923

B. 18817

C.3763

D. 33845

Answer: B

Solution:

To find the sum of all rational terms in the expansion of (2 + v/3)%, we consider the binomial expansion:
S =38Cy(2)8 +8C1(2)7(V3) + ... + 8Cs(V3)®

We need to identify and sum only the rational terms. In the binomial expansion, a term is rational if the exponent of /3 is even.

Thus, the rational terms are:



5Co(2)% + 8C5(2)%(v3)? + 2Cu(2)1(V3) '+
8C6(2)2(V/3)8 + 2Cg(V3)®

Evaluating these terms:

8Co(2)® = 256

8C5(2)6(3) =8Cy x 64 x 3 =1344
8C4(2)4(3)? =80y x 16 x 9 = 3024
8C6(2)%(3)% = 8C%s x 4 x 27 = 4032
8Cs(3)* =1 x 81 =81

Summing these rational terms gives:

256 + 1344 + 3024 + 4032 + 81 = 18817

Therefore, the sum of all rational terms in the expansion is 18, 817.

Question36

In the expansion of (\?’/5 + 3%/3) ,n € N, if the ratio of 15™

from the end is %, then the value of "Cj is

JEE Main 2025 (Online) 4th April Morning Shift
Options:

A. 4960

B. 2300

C. 1040

D. 4060

Answer: B

Solution:

In the expansion of (a + b)™
15" term from beginning: T}5 = "Cy4a™ b

15" term from end: T}y = "C14b" 14a*

T 1
T, 6
a\ " 28
( ot
( %>n 28 P 1
3 =-1
n =25
B0, = 2300
Question37

For an integer n > 2, if the arithmetic mean of all coefficients in the binomial expansion of (z + y

term from the beginning to the 15" term

)2n73

is 16, then the distance of the point P (2n — 1,n? — 4n) from the line z + y = 8 is



JEE Main 2025 (Online) 4th April Morning Shift
Options:

A V2

B.2V2

C.5v2

D.3v2

Answer: D

Solution:

2n—3C 2n—SC 271—30 . 2n—SC B
Mean — 0+ 1-; 2z>+ M3 _ g6
n —

=23 = 16(2n - 2)
=273 =25(n—1)

=n=>5

P(9,5)
_|9+5-8] 6 _. .
d“ V2 ‘ 7
Question38

12 (C) +2°- (Cy) +3%- (°Cy) + ... + 157
m + n + k is equal to :

JEE Main 2025 (Online) 4th April Evening Shift
Options:

A.20

B. 19

C. 18

D. 21

Answer: B

Solution:

Zvl"il r2. ISCT (T"Cr _ nn—lcril)

15
=15 ZT . 14CT71
r=1
15
=15) (r—1+1)"Cr
r=1

15 15
=15-3 (r=)M"Ca+15-) MCr

r=1 r=1
=15-14-2¥8 y15.2%
=15-2%(7+1)
=5.3.217
n+m+k=17+1+1=19

Question39

- (C45) = 2™ - 3™ - 5%, where m,n, k € N, then



(64)

The remainder when ((64)Y) ™" is divided by 7 is equal to

JEE Main 2025 (Online) 7th April Morning Shift
Options:

A. 4

B.6

C.3

D.1

Answer: D

Solution:

645 = (63+ 1) =631+ 1

64564 = (63 + 1)54"

63\ + 1

Required remainder when divided 7 is 1.

Question40

1016
The number of integral terms in the expansion of (5% + 7%> is:

JEE Main 2025 (Online) 8th April Evening Shift
Options:
A.

127
128

130

D.

129
Answer: B
Solution:

10161

T, = 119C,(5) 2 7%

=r=0,8,16,24,....,1016
1016 =0+ (n —1)8

101
:>n71:%:127
So, n = 128.

Question41



e, =(F¥-8)"c,_, ifand onlyif :

[27-Jan-2024 Shift 1]
Options:

A.

2v2 <k<3

B.
2V3<k<3v2
C.
2V3<k<3V3
D.

V2 <k<2V3
Answer: A

Solution:

=1 _ .2 _ onm
* Cr_(k 8)Cr+l

(k—-2V2)k+2V2)>0
k€ (—w, —2V2)U(2V2,%0) (D)

-+
rtl_

~n=r+l, 1

n
>k -8<1
K'-9<0
—3<k<3 eeee - (i)
From equation (1) and (Il) we get

ke [-3.-2v2) U (2+2, 3]

Question42

If A denotes the sum of all the coefficients in the expansion of (1 —3x + 10x2)n and B denotes the sum of
all the coefficients in the expansion of (1 + xz)“, then :

[27-Jan-2024 Shift 1]

Options:



A=3B

Answer: A

Solution:

Sum of coefficients in the expansion of
(1-3x+10x")*= A

then A=(1-3+10)"=8" put x=1)
and sum of coefficients in the expansion of
(1+x)'=B

then B=(1+1)"=2"

Question43

The coefficient of x212 in the expansion of (1 — x)2008 1+x+ xz)2007 is equal to

[27-Jan-2024 Shift 2]

Answer: 0

Solution:

(1-x)1 7x)2007(1 +x+x2)200?
(1-x(1 _x3)200?
a _x)(zomco _ 2007 Cl(x3) + )
General term
(1= (1) Crxg')
- l)rQOUT'C?xBr_ (—1y2007 C;fs’_ 1
3r=2012

, 2012

FE ==

3
Jr+1=2012
3r=2011

, 2011

rE —

3

Hence there is no term containing x°*2.

2012

So coefficient of x =0



Question44

11

= 2 with ged(n, m) = 1, then n+m is equal to
m

[29-Jan-2024 Shift 1]

Answer: 2041

Solution:

9 IIC

1
0 12

’C
12 ,; =1

1

2 2035
= —[2"%-26]= =2
VL ==

~m+n=2041

Question45

Remainder when 64°2 is divided by 9 is equal to__

[29-Jan-2024 Shift 2]

Answer: 1

Solution:

Let 327 =t
642" =64t =82 = (9— 1)
—9k+1

Hence remainder =1

Question46

[ (3 (5
Number of integral terms in the expansion of |7 * <11 ° is equal to

[30-Jan-2024 Shift 1]

Answer: 138



Solution:

824 —r

General term in expansion of (7)' 2+ (11" ist ., =**c(n ? an"°
For integral term, » must be multiple of 6 .

Hencer=10.6.12..........822

Question47

Suppose 2 — p, p, 2 — 0, o are the coefficient of four consecutive terms in the expansion of (1 + x)". Then
the value of p2 — a2+ 60+ 2p equals

[30-Jan-2024 Shift 2]
Options:

A

4

B.

10

C.

8

D.

2

Answer: D

Solution:

2713.'13.-2705-“

Binomial coefficients are

=>”Cr. ﬂCr_ " ﬂCr_ 2 ”Cr_j respectively
n n _
= "c,+"C,_ =2
=1
T =2 (D)

From (1) and (2)
=1 =1

g Cr—l =" Cr—S

Zr+4=n+1

n=2r+3

J--iC

r+1

=2

Data Inconsistent



Question48

Leta= 3 | (nck)z) and =5 (& "%=1) it s 6p, then n equals
k=0 k+1 k=0 k+2 ’ 9

o

[30-Jan-2024 Shift 2]

Answer: 10

Solution:

o=
1 n ntl
= C "
-“1+1kg(} E+1 n—k
S T P
= ntl1 Coet
n—1 HC +1
v nC. _k1n
B kgﬁl Ek+2 n+l
1 H_IMC n—lc
n+1k§(} n—k k=2
1 In+1
ntl Cosa
n+1
B _ G 2ntl-(nt2)+1
o En—lcn_l n+2
f_ n _5
g nt+t2l 6
n=10
Question49

In the expansion of (1 +x)(1 — x2) [ I+ %* %

.x#0, the sum of the coefficient of x> and x 13 is equal to

1)
[31-Jan-2024 Shift 1]

Answer: 118

Solution:



3
a+aa-d(1+ 2+ 3+ 1)
X x x

TR
:(1+x)(1—x)((1+_§))

_ 1+ -0a+n°

15
X

_ +0 7 —x(1+0"
15
X

= coeff(x’) in the expansion ~coeff(x'®) in (1+x)" —x(1+x)"
=0-1
=-1

coeff(x %) in the expansion ~coeff(x’) in (1+x)"" —x(1+x)"

_( 17 )_( 17 )
2 1
=17=8—-17
=17=7

=119

Hence Answer =119—1=118

Question50

If for some m, n; °C_+2(°c_. )+°C_.,>"C;and""'P,:"P,=1:8,then”P . +""'C isequalto

[31-Jan-2024 Shift 2]

Options:
A.

380
376

384
D.
372

Answer: D

Solution:



[ 8 6
Cm+2( Cm—1)+ Cm—l}

~m=2
n-1 By 9.
And P,:"P,=1:8

(n—1)n—-2)n-3) _1
nfn—1)n—2)n—-3) 8

~n=38
+1 _ B 9
R _1+rl C_=7P,+C,

m

—gxTx6+ 228
2

=372

Question51

Let the coefficient of x™ in the expansion of
(3T (3 A 2)

x+3)P (x+2) + .+ (x+2) !

bea,.If ¥ a =g~y p.y€N, then the value of 5+ equals

r=0

[31-Jan-2024 Shift 2]

Answer: 25

Solution:

x+3)2 30 Hx +2) Hx 3T x+ 2P+t (x 2!

Z{Qr=.»_1r'_1+4‘1_2><3+4”_3><32 ...... +327!

~

=4n—1[1+ %+( %)‘+ ( %)n_l]

=4n_3“=ﬁ“_}.ﬂ
f=4.7=3

B +7 =16+9=25

Question52

If the Coefficient of x3° in the expansion of (1 + 1/x)6(1 + x2)7(1 - x3)8; x # 0 is a, then |a| equals

[1-Feb-2024 Shift 1]



Answer: 678
Solution:

D+’ ¥
[

X

coeffof % in &

coeff. of x*% in (1 +x)°(1 +x)7(1 —x)°
General term
r:‘xrl + 21'2 + 313

6 T 8
c,'cfc

ry+2ry+3r, =36

Case - |:
| "N
0 6 8
2 5 8
4 4 8
6 3 8

ri+2ry=12 (Taking r,=28)

Case -l :

i 2| 73

1 7|7
3 6| 7
5 5|7

ry+2ry=15 (Taking r;=7)

Case -l :
Bl R T™s
4 7| 6
6 6| 6

ryt2r,= 18 (Taking r; =6 )

Coeff. = 7+ (15 x 21) + (15 X 35) + (35) — (6 x 8) — (20 x 7 x 8) — (6 x 21 x 8) + (15 x 28) + (7 x 28) = —678 =t

o] = 678

Question53

Let m and n be the coefficients of seventh and thirteenth terms respectively in the expansion of

1 18

( x3+ 1:) . Then
2x° (n/m)1/3 is:

D | —

[1-Feb-2024 Shift 2]

Options:



4/9

1/9

1/4

D.
9/4

Answer: D

Solution:

6

) =15 1
6 212

©)
=18, 1

12
(3

-12 L6

2273
(3)P2 0
2 4

Question54

The value 5 C,*C, is
[24-Jan-2023 Shift 1]

Options:

45
A.7C,

44
B.7'C,,

45
c.¥c,,

44
D. sz
Answer: A

Solution:

Solution:

Question55



Suppose z§z r? 2023Cr = 2023 x a x 22"22, Then the value of a is

[24-Jan-2023 Shift 1]

Answer: 1012

Solution:

using result

oo n—2
Y rC.=nn+l)-2
r=0

2023
Then Y = *2°C,=2023 x 2024 x 2*"*!

r=0
=2023 x o x 2292 So,
a=1012

Question56

1 °C ) +2(7C,)* +3(°Cy) ... #30C°C, ) = “o%, then o is equal to
[24-Jan-2023 Shift 2]

Options:

A. 30

B. 60

C. 15

D. 10

Answer: C

Solution:

S=0- (30C0)2+1 ~(30C1)2+2 . (30C2)2+ ...... 430 (30C30)2
$=30-('Cy’+29- (°C,y’+28 - 'C) +......+0- ('C,)°
_ 30~ 2,30~ 2 30, 2
25 =30 (C,2+7°C, 7 + oo +-7°C, D)
s=15-%c, =15. S%
(301)
15-10! _ - 60!
(30N’ (301)?
=>a=15

Questions7

n
Let the sum of the coefficients of the first three terms in the expansion of (x - %) ,X#0,n €N, be 376

. Then the coefficient of x* is
[24-Jan-2023 Shift 2]

Answer: 405

Solution:



Given Binomial (xf 3 )n, x#0,n €N,

2
X

Sum of coefficients of first three terms
2_
"C,—"C, - 3+"C,3° =376
=3n’-5n-250=0
= (n-10)(3n+25)=0
=>n=10

10~ _10-r( =3\"
Now general term "C x ’( 7)

_ IOCrxlO*r(_3)r . X*Zr
— IOCr(73)r . X10*31'

Coefficient of x* = 10-3r=4
=>r=2
19, (=3)* = 405

Questions58

If a_is the coefficient of x'""" in the Binomial expansion of (1 + x)m, then ALZOI r ( -

[25-Jan-2023 Shift 1]
Options:
A. 4895
B. 1210
C. 5445
D. 3025

Answer: B

Solution:

a=10c 100

T 10—-r r
0, ‘OCr
= _r
rzlr ( IOC )
r—1
r3( 11—r)2
1 T

r(11 —r)2
1

2

T
1

T

(121r+1° - 22r%) = 1210
1

Il
iMziMziMs |

r

Questions9

The constant term in the expansion of

1 2 5 .
( 2x+ = +3x ) is
[25-Jan-2023 Shift 1]

Answer: 1080

Solution:

a
T

T—1

2
) is equal to



0y =7\ a0 2\03
General term is ¥ w
Ill.l’lz.l‘l3.

For constant term,

n, + 2n3 = 7r12

&n +n,+n, =5

Only possibility n, = 1,n,=1,n,=3
= constant term = 1080

Question60

6

51—k .
2z C, is equal to

[25-Jan-2023 Shift 2]

Options:

51 45
A'c,-%c,

B. SIC _ 45C

3 3

C. 52C _ 45C

4 4

D. 52C _ 45C

3 3
Answer: C

Solution:

6 51—k
C

™

k=0 3
_ 5l 50 49 45
=%+, + 0, + .+ P
_ 45 46, 51
= ¥, +%c,+...+7C,

4 4 4 1 4
= ¥c,+¥c,+%c +...+%c,-%C
n n _n+l
( Cr+ Crfl_ Cr)
_ 52C *45(:

4

4 4

Question61

The remainder when (2023)2023 is divided by 35 is
[25-Jan-2023 Shift 2]

Answer: 7
Solution:
(2023)2023

= (2030 - 7)*%

= (35K - 7"
— 2023C0(35K)2023(*7)0 + 2023C | (351()2022(77)Jr

2023 2023
..... S e G )
=35N -7
Now, — 72023 _ g 42022 _ _7(72)1011
=—-7(50 - 1)'"!

— *7(‘011(:0501011 _ 1()11(:1(50)10]0+ “““ . IOIICIOH)
=—7(A—1)



=-350+7
~ when (2023)2023 is divided by 35 remainder is 7

Question62

1 1
If the co-efficient of X’ in (ax3 + Bl—x) and the co-efficient of X ° in ( ox — %) are equal, then (0![3)2 is
2

equal to .
[29-Jan-2023 Shift 1]

Answer: 1

Solution:

w

Coefficient of X’ in (ax3+ é) =", %

- Both are equal

oo __ 11 o
Co p° s B
> %:—a
=>ap=-1
= (ap)’ =1
Question63

Let the coefficients of three consecutive terms in the binomial expansion of (1 +2x)" be in the ratio
2 :5: 8. Then the coefficient of the term, which is in the middle of these three terms, is
[29-Jan-2023 Shift 1]

Answer: 1120

Solution:

t,,="C@2x)
-1
- nCr7 ](z)r %

nCr(z)r N
n!
N T-D!m-r+ 1! _
n!(2)
r!(n—r)!
v _4
n—-r+1 5
=>9r=4m+1)...(1)
nCr(z)r
nCr+1(2)r+l
n!
rl(n—r)!
n!
r+Dn-r—-1)!
=4r+4=5n-5r=>5n-4=9r...(2)
From (1) and (2)
=4n+4=5n-4=>n=8
(1)=>r=4

2
5

= 5r=4n—4r+4

3
8

=S4l _ 5
1

=
-r 4

=



so, coefficient of middle term is

fc,2' = 16x %: 16 x 70 = 1120
Question64
Let K be the sum of the coefficients of the odd powers of x in the expansion of (1 + x)99. Let a be the
200 200 i
middle term in the expansion of (2 + Vl?) Af T%K = 2Tm, where m and n are odd numbers, then the

ordered pair ({, n) is equal to :
[29-Jan-2023 Shift 2]

Options:

A. (50,51)
B. (51,99)
C. (50, 101)
D. (51, 101)
Answer: C

Solution:

In the expansion of
(143" =Cp+Cx+Cx + ..o+ Coox”

99
K=C,+Cy+...+Cyy=2"

200
a= Middle in the expansion of (2+ L)

2

100
T =200 o 100( L)
22ﬂﬂ 100(2) N

_ 200 50
- CIOO 2

200 98
So, X2 _ 100,
200C100 %250 101

25 50 _ m,’
So, o1 x2 o 2
~m, n are odd so
(€, n) become (50, 101) Ans.

Question65

15 _
If the coefficient of x' in the expansion of ax’ + Ll is equal to the coefficient of x 5 in the
bx 3
1 15

. 3 oge .
expansion of ( ax " — L ) , Where a and b are positive real numbers, then for each such ordered pair

bx®
(a,b):
[30-Jan-2023 Shift 1]

Options:
A.a=b

B.ab=1
C.a=3b

D.ab=3



Answer: B

Solution:

Option (2)

15
Coefficient Of x'* in [ax®+ ——
bxl/3

_15 3151 1 r
T, = "Clax) ( bx1/3)

45-3r— L=15
3
10r

30 =
3

r=9

Coefficient of x'* = ISCQaéb’9

15
Coefficient of x *in (ax1/37 %)

bx
T =8¢ ax! /35— 1\
r+1 r(ax ) ( 3 )
bx
5- 2-3r=-15
373
10r
— =20
3
r=6
Coefficient :15C6a9Xb76
a_ af
= EZ =
= ab’=1=ab=1

Question66

The coefficient of x**" in (1+x)
[30-Jan-2023 Shift 1]

Options:

501
A TG,

500
B.77Cy,

500
C.77Cs0

501
D. CZOO

Answer: D

Solution:

499 500

(1 +x°% +x(1+3)" 21+ + o+ x

o ox \
— 500 ! (1+X)

=(1+x)" - a7
1— X

1+x

501 501
= (1+x)™ ((A+x)" —x ).(1+X)
(1+x>"
= (1435 - 5
Coefficient of x°*" in (1 +x)**' —x**" is given by

501 501
C,,, =" C

301 200

500

+x(1+x)

+x*(1 +x)

Question67

veees T

500
X

182



Let x = (8V3 + 13)13 andy= (7 \2 + 9)9. If [t] denotes the greatest integer <t, then
[30-Jan-2023 Shift 2]

Options:

A. [x]+[y] is even

B. [x] is odd but [y] is even
C. [x] is even but [y] is odd
D. [x] and [y] are both odd

Answer: A

Solution:

x=(8V3+13) = 13C0 . (8\/5)13+ 13C1(8\/§)12(13)1 ¥
X’ — (8\15* ]3)13 _ 13C0(8\/§)13 _ 13C](8\/§)12(13)1 + ..
x—x =2[C, - (8V3)"2(13)' + PC,(8V3)* - (13)°...]
therefore, x —x is even integer, hence [x] is even
Now, y = (72 +9)° = °C,(71V2)’ +°C,(7"2)*9)'
+7C,(1V2) (9 ...
y = (12-9) ="c(1\2)’ -°C,(132)"%9)'
+7C(TV2) (9Y.......
y—y =20°C,(1\2) ) +°C,(1V2)°9) +..]
y—y' = Even integer, hence [y] is even

Question68

50 ™ root of a number x is 12 and 50™ root of another number y is 18 . Then the remainder obtained
on dividing (x +y) by 25 is
[30-Jan-2023 Shift 2]

Answer: 23

Solution:

x+y=120+18"= (150 - 6" + (325 - 1)*
=25K— (67 +1)=25K—((5+ 1) +1)
=25K, -2 Remainder =23

Question69

2 30
Let a > 0, be the smallest number such that the expansion of ( x'+ 2 ) has aterm Bx ", EN.

3
X

Then a is equal to .
[31-Jan-2023 Shift 1]

Answer: 2



Solution:

_ 30 2/3,30— 2\
T~ 5)

60— 11r

*30C 2-x 3
60— 11
3

0 1Ir (o5 11r>60 1> %:rzs
30 6.2
T,="Cq 2%
We have also observed § = 3°C6(2)6 is a natural number.
Lo=2

Question70

The remainder on dividing 5% by 11 is .
[31-Jan-2023 Shift 1]

Answer: 9

Solution:

599 _ 54, 595
25[5%)"
—625[3125]
—625[3124+1]
= 625[11k x 19 + 1]
=625x 11k x 19+ 625
=11k, +616+9

= 11(k,)+9
Remainder =9

Question71

9
The Coefficient of x °, in the expansion of ( ?" + %) , is

[31-Jan-2023 Shift 2]

Answer: 5040

Solution:

(‘B+i9
5 2x2
Now, T,

(5 )ﬂ(é)r
(g) 3

Coefficient of x ®i.e. 9-3r=—6=r=

Question72



5

If the constant term in the binomial expansion of % — 2 ) is —84 and the Coefficient of x Vs 2°,
X

where B <0 is an odd number, Then |af — p| is equal to
[31-Jan-2023 Shift 2]

Answer: 98

Solution:

B
x2_ 4
- (77
X

5/2\9-r

T :gc (x 92r ( ;?)r
2 X

9 457 S5r

C —_— - —=—r
:(—1)r29—jr4’x2 2
=45-5r-21r=0

45

=g

9
C
Now, according to the question, (-1)" L4"= -84
2

=(17c2 =214
Only natural value of r possible if 3r—9=0r=3 and 9C3 =84
~1 =5 from equation (1)
ﬁ* 2*lr
Now, coefficientof x *'=x 2 2 at1=35, gives
r=>5

9 45 o
oy (-1) S =2"xp
5 24
=—63x2]

=sa=7p=-63
value of |ol—B| =98

Question73

1 + 1 1 1 .

The value of — + is

w0 T 3as o sme T o T o
[1-Feb-2023 Shift 1]

Options:

A =

51
D. 2
Answer: B

Solution:

26 1

[

6
_ 3 sl 1
r; Qr-DIGL-@r-D) & Car-1 377

_ 1 51 51 51 _ 1 450
= ﬁ{ C+7Cy+ ... +7Cy ) = m(2 )

™



Question74
The remainder when 192% +23%" is divided by 49 , is
[1-Feb-2023 Shift 1]

Answer: 29

Solution:

200 200

@1+2%+21-2)
= 2[100(:021200Jr 200C221198 . 22 T JrZOOC
2122198 42200

= 2[491, +2°%] = 491, +2
Now , 2% =(8)" =(1+7)" =491, +C,*C, - 7=

491, +470 = 491, +49 x 9 +29

201

Question75

X — m
Let the sixth term in the binomial expansion of ( \/Zlogz(lo 39+ ° \j 2 2)10g23)

—2)log,3

, in the increasing

powers of 2(x , be 21 . If the binomial coefficients of the second, third and fourth terms in the
expansion are respectively the first, third and fifth terms of an A.P., then the sum of the squares of all
possible values of x is

[1-Feb-2023 Shift 2]

Answer: 4

Solution:

m-—>5
_ X X—2y _

T,="C410-3% 2 -(3""9)=21
mCl,mCZ, mC3 are in A.P.

2. lnczzlncl+mc3
Solving for m, we get
m=2 (rejected), 7
Put in equation (1)

X

21.(10—3*)%:21

3¥=30 3?
‘=

0,2
Sum of the squares of all possible values of x =4

Question76

2 22
If the term without x in the expansion of (X S+ L ) is 7315, then |a| is equal to
X

[1-Feb-2023 Shift 2]



Answer: 1

Solution:

22x21x20%x19 4
cerel V" T =731
2 o =7315

a=1

Question77

If the ratio of the fifth term from the beginning to the fifth term from the end in the expansion of

— a
( 2+ %) is V6 : 1, then the third term from the beginning is :

[6-Apr-2023 shift 1]
Options:

A.30\2

B. 60\2

C.30\3

D. 60N3

Answer: D

Solution:

.. |

~
]
~
S
~—
E]
|
ES
—
R
—_
~—

—]‘|m—1
1
|

o
INEARESES

—
S

Question78

If 2"Cs. : "C, : 10 : 1, then the ratio (m*+3n): (*-3n+4)is:
[6-Apr-2023 shift 1]



Options:
A.27: 11
B.35:16
C.2:1
D.65:37
Answer: C
Solution:

e 2nl(m-3)! _ |

3=10=> =
"c, (2n-3)!n!

2n(2n—1)(2n—-2) _
n(n—1)(n—2)

420D _ 195 8n—4=10n-20
n—2

10

2n=16

n’+3n
n?-3n+4
64+24 _ 88 _

= =5_9
64—24+4 44

Now

Question79

The coefficient of x'® in the expansion of (x4 -

[6-Apr-2023 shift 1]

Answer: 5005

Solution:

4 1\B
5
X

—_ T
T, = 15Cr(x4)15 r( _31)
X
60—7r=18
r==6
Hence coeff. of x'8 = 15C6 =5005

%)=

Question80

11
If the coefficients of X’ in (ax2 + ﬁ) and X in (ax -

[6-Apr-2023 shift 2]
Options:

A. 64ab =243

B.32ab =729

C. 729ab =32

D. 243 ab = 64

1

3bx’

15
) is :

1
) are equal, then :



Answer: C

Solution:

= =5
3
.- 7. _1l 6 1)\°
Coefficient of x" is = "C,(a) ( %)
1 11
ax— ——
( 3bx2)
S HUx1-CE7) g
3
Coefficient of x " is ="'C,- %
3"
W 6 L\ _u~ as
MO 55) T g
5
=ab= 2—(
3)
= 729ab =32
Ans. Opiton 3
Question81

Among the statements :
(S1) : 202322 - 1999222 i divisible by 8

(S2) : 13(13)" — 11n — 13 is divisible by 144 for infinitely many n € N
[6-Apr-2023 shift 2]

Options:

A. only (S2) is correct

B. only (S1) is correct

C. both (S1) and (S2) are incorrect
D. both (S1) and (S2) are correct

Answer: D

Solution:

n-3 2

Xy A" +y

Xyt = ey
x"—y" is divisible by x —y

Stat 1 — (2023)%%22—(1999)**2

(2023) - (1999) = 24

Stat 2 — (2023)*%%—(1999)*"*

is divisible by 8

13(1+12)"—11n—13

13[1+"C,, (12)+"C,(12)° +..]— 1In— 13

= (156n—11n)+ 13- "C,(12)* + 13- "C,(12)* +...

= 1450+ 13- "C,(12)°+13 - "C,(12) + ..
If (n=144m, m € N) then it is divisible by 144 for infinite values of n.

Ans. Option 4
Question82
. . . 2 1 7 .
Let (t) denote the greatest integer <t, If the constant term in the expansion of (3x - F) is a, then [a]
X
is equal to .

[8-Apr-2023 shift 1]



Answer: 1275

Solution:

(- 5)
2x°

7 27— 1 \"
T, =7C03x) ’(——5)
X

2
14-2r-5r=14-7r=0
Lr=2
£ 1,270, 3% %)2= 2128 127575
o [a] = 1275
Question83
3
If a_ is the greatest term in the sequence a_ = %147, n=1,2,3,..., then a is equal to
n

[8-Apr-2023 shift 1]

Answer: 5

Solution:

3

X
£ xt+147
£l = x*+ 14?‘)3x2 — )2(3(4)(3)
«*+147)
_3x +147 3% - 4x°
+ve
f'(x)=0 at x°=147x3x*
xX=0,x"=147x3
x=0,x>=+V147 x 3

=x*(44-x%

x> ==%21
x=i\/i
/’ \\
< \
- + P + =
| l !
T I J
_ 0 V21
fmax at £(4) or £(5)
_ 64 _ _ 125
f(4)= 455 =0.158 f(5)= === = 0.161
a=35
Question84

The largest natural number n such that 3" divides 66 ! is
[8-Apr-2023 shift 1]



Answer: 31

Solution:

(S [ [5]

22+7+2=31

Question85

The absolute difference of the coefficients of x'’ and x” in the expansion of (sz + % ) ! is equal to
[8-Apr-2023 shift 2]

Options:

A 10°-10

B.11°— 11

Cc.12°-12

D.13°-13

Answer: C

Solution:

1 2011 — 1\"
T C2x) ( Z)

r+1°

1A ll-2r 223
= C2 X ’

22-3r=10 and 22-3r=7

r=4 and r=35

Coefficient of x'*= 11C4 .23

Coefficient of x' = “C5 2!

difference = 11C4~237”C5~2

_ 11X10X9X8Xg_ 11 x10x9x8x7
24 120

=11x10x3x8—11x3x4x7

=11x3x4x%x(20-7)

=11x12x13

=12(12-1)(12+1)

=12(12°-1)

=12°-12( Option 3)

x2

Question86

25"~ 19" — 81" 4 1% i divisible by
[8-Apr-2023 shift 2]

Options:

A. 34 but not by 14

B. 14 but not by 34

C. Both 14 and 34

D. Neither 14 nor 34

Answer: A

Solution:



25'%° 8! s divisible by 25 -8 =17
19'° 2" s divisible by 19-2=17
25'°— 19! s divisible by 25-19=6
81721 is divisible by 8 -2 = 6
L.C.M. of 1746 =34

-~ divisible by 34 but not by 14

Question87

13 44
are equal, then a'b" is

13
If the coefficient of x_ in (ax - #) and the coefficient of X " in (ax + #)

equal to :
[10-Apr-2023 shift 1]

Options:
A.22
B. 44
C. 11
D. 33

Answer: A

Solution:

(ax7 B ) 13
bx?
‘We have,
T, ="CP)" (@

-r 1\"
R )

_ 13Cr(a)l37r( )'(X)w—r. x)

1
b

_13 B-rf_ 1\"_\13-3r

=fe@ T (-g) @)
Coefficient of x’

= 13-3r=7

r=2

r in equation (1)

_ 2 _
T,= 13C2(a)13 2(_ %) (x)13 6
2
_ 13C2(a)“( %) oy
5 ( )11
Coefficient of x” is "°C, 22—
b

1 13
Now, (ax+ _)

bx’
T, = BCr(ax)Bq( ]317)r
1
b
_ 13Cr(a)13—r( %)r(x)ls—sr_ @)

Coefficient of x >
=13-3r=-5
r=6

rin equation

—6f 1\° -
T7:]3C6(a)13 5( B) (X)IS 18

_ 13Cr(a)13—r( )r(x)n—r(x)—zr

3 1\6 -
T,= 13C6(a)7( B) ®) 5
6
Coefficient of x * is °C 6(;1)7( %)

ATQ
Coefficient of x" = coefficient of x °



_ I3x12x11x10x9x8x1 _
[3x12x6%5x4%3

22

Question88

The coefficient of x_ in (1 —x+2x°)" is
[10-Apr-2023 shift 1]

Answer: 960

Solution:

(1—x+2x3)"°

T = 10 oy

o alble!
10! ,\b_b+3c
bl DX
=>b+3c=7,a+tb+c=10
. 10! 10!
. Coefficient of x' = m(*l)hr m(*l)“@)

10! (1,442
" 7!1!2!( b

=—120+2520— 1440 = 960

Question89

Let the number (22)2022 + (2022)22 leave the remainder o when divided by 3 and f§ when divided by 7 .
Then (az' +|32) is equal to
[10-Apr-2023 shift 2]

Options:
A. 13
B. 20

C. 10
D.5

Answer: D

Solution:

(22)2022 4 (2022)22
divided byy 3
21+ 1%+ (2022)*
=3k+]1
(a=1)
Divided by 7
21+ 172+ (2023 - )%
Tk+1+1 (B=2)
7k +2
So o+ [32 =5




Question90

If the coefficients of x and x” in (1+x)°(1 —x)? are 4 and -5 respectively, then 2p + 3q is equal to
[10-Apr-2023 shift 2]

Options:
A. 60
B. 63
C. 66
D. 69

Answer: B

Solution:

(I+x)°(1 —x)?

pp— 1.2 )
(1+px+ TX +...

(1—qx+ q—(qil)xz—...)
2!

p—q=4

pp-D, a(q—1D
2 2

2 2 —

p"tq —p-q-2pq=-10

Q+4°+q ~(q+4)—q-2(4+qq=-10

q2+8q+16—q2—q—4—q—8q—2q2:—10

-2q=-22

q=11

p=15

2(15)+3(11)

30+33 =63

—pq=-3

Question91

1 1)680
The number of integral terms in the expansion of (3 ’+5 4) is equal to :
[11-Apr-2023 shift 1]

Answer: 171

Solution:

1 1

The number of integral term in the expression of (3 2454
1 1

1 680 —r1 Iyr
General term = 68OCr(.’a 2 ) (5 4)
680—r r
_ 680Cf3 2 54

680
) is equal to

Values' s of r, where i goes to integer
r=0,4,8,12, ..... . 680

All value of r are accepted for

% as well so

No of integral terms = 171.

Question92



The mean of the coefficients of x, xz, ...X in the binomial expansion of (2 + x)9 is .
[11-Apr-2023 shift 1]

Answer: 2736

Solution:

Coefficient of x = 9C|28
Coef. x*=°C,2’
Coef. x'="C,-2°
9 8,9 7 9
c,-2*+%c,-2"..+°C, 2
7
9_9 9_9 1_9
_1+2’-7¢, -2 ’¢ 2",
7
_ 32’181
7
=2736

2
Mean =

_ 19152
7

Question93

2022 . . th
) is 1024 times 1011 ™ term

If the 1011 ™ term from the end in the binominal expansion of ( 4?" - %

from the beginning, the |x| is equal to
[11-Apr-2023 shift 2]

Options:
A. 8

B. 12
C. 10
D. 15

Answer: C

Solution:

T,o;; from beginning =T ..,

:2022(: ( 4_X)1012( i)l()]()
1010 5 2x
T,o;; from end

_20m 511012 1 44\ 1010
- CIO]O( ) ( _)

2x 5
o —5\ 1012/ 44\ 1010
Given: = me( ﬂ) ( ?)

_ 5102022 —5 1010/ 4x 1012
=2 CIOIO( g) ( ?)

Question94



The sum of the coefficients of three consecutive terms in the binomial expansion of (1 + x)"”, which are

in the ratio 1 : 3 : §, is equal to
[11-Apr-2023 shift 2]

Options:
A. 63
B. 92
C.25
D. 41

Answer: A

Solution:

"+2rf]:"+zcr:"+zcr+l::1:3:5

(n+2)! (Hm+2-n!
r—D!n—-r+3)! (n+2)!

r 1
PETEE) 3=>n r+3=3r
n=4r-3-0

n+DH! @+ Dn-r+DH! _
rln+2-r)! (n+2)!

r+1 _ 3
n+2-r 5
8r—1=3n...(2)
By equation 1 and 2

e LR

(ST

w|w

r=2n=4x2-3
n=>5
Sum: 'C, +7C,+7C,=7+21+35=63

Question95

If L"C + 1"C _ +..+ 1"C,+"C,= 12 then nis equal to
[12-Apr-2023 shift 1]

Options:

AT

B.9

C.6

D.8

Answer: B

Solution:

1
"Cr+1

'C
r —

1
=0 1+1 n+1

5

0

M=

n

1023

1 n+l
= — @1
( 10

n+1 )=
n+1=10=>n=9

Question96



The sum, of the coefficients of the first S0 terms in the binomial expansion of (1 — x)100

[12-Apr-2023 shift 1]

, is equal to

Options:

101
A.-"c,,

99
B.”C,,

101
c.'c,,

99
D.-C,

Answer: D

Solution:

(1-%'"=C,—Cx+Cx’*~
3 99 100
Cx +..... LG+ C X

S C =G+ GGt =Gy 7y =0

__lioo
CO_C1+C2+“'C99’_§ Cso
_ 1 100" __1,100x99!_ 99

2 501501 c

2" 750150! 49

Question97

2022
Fractional part of the number is *— equal to

15

[13-Apr-2023 shift 1]
Options:
AL
B. =
c. L

14
D. G
Answer: C

Solution:

{ 42022} _ { 24044} _ { (1+15)1011} _ L
15 15 15 15

Question98

— n
Let a be the constant term in the binomial expansion of ( Vx - ) , 1 < 15. If the sum of the

6

3
x2
coefficients of the remaining terms in the expansion is 649 and the coefficient of x "is Ao, then A is equal

to .
[13-Apr-2023 shift 1]



Answer: 36

Solution:

n—k ik
T..,="Cx 2 (-6)x) 2
n-k_ 3, _

3 2k 0
n—4k=0

n

(-5 - ( Cp-6)4 ) = 649

By observation (625 + 24 = 649), we getn=4
“n=4&k=1
Required is coefficient of

_ 4
x s (\/4* %)
<2

4C1(—6)3
By calculating we will get L =36

Question99

Let for x € R, §(x) =x, §,(x) = C,x + k]S, _ (t) dt where C,

Then S,(3) + 6C, is equal to .
[13-Apr-2023 shift 1]

Answer: 18

Solution:

Given, S,(x) = Cx +k|'S, () dt
0
putk=2and x=3
3
S,(3)=C,(3)+2]S, (D dt
0

Also, S (x) = C,(x)+ S, dt . . .. .. )
X2 !
=Cx+ >
3 t2
S,(3)=3C,+2] (c1t+ 5) dt
0
=3C,+9C, +9
Also,

1
1
C =1 —(I)So(x)dx:

N

1
C,=1-[S,(x)dx=0

0

1
C,=1-[8,(x)dx

0

1 3

_ 2, X _ 3
—17({(c2x+c]x + ?) dc= 3

$,(x) = Cx +2]S () dt
0

3
_ 2, X
=Cx+Cx"+ 3

= 8,(3)+6C, = 6C, +3C,+9C, +9 =18

Question100

=1,C,=1-]s

ko1 ®dx, k=1,2,3, ...



5
The coefficient of x* in the expansion of (2)(3 - #) is
[13-Apr-2023 shift 2]
Options:

80
A. 9

B.8

C.9

26
D. 3

Answer: A

Solution:

5
general term for (2x3 - Lz)
3x

T
e ] L
3x
SCr(*])r37r25 -r, XIS —5r
15-5r=5=r=2
Coeff. Of x* = °C,(-1)’372

1
=10x = x8
9

%0
9

Question101

. 1
The remainder, when 7 03

[13-Apr-2023 shift 2]

is divided by 17, is

Answer: 12

Solution:

7103 _ 7 7102

_ 7(72)51

=7551-2y"" - remainder =7(-2)"'

—7(2%(16)* = -56(17— 1)'> > remainder =-56(-1)"?
Remainder =-56+ 17k

=-56+68

=12

Question102

Let (a+bx+cex?)! = zo p,x,a, b, ¢ € N. If p, = 20 and p, = 210, then 2(a+b +¢) is equal to
[15-Apr-2023 shift 1]

Options:

A. 8

B. 12



C.6
D. 15

Answer: B

Solution:

20
(a+bx+ex?)''= .Zopixl
i<

Coefficient of x' =20
_ 10!
20= 5
2 b=2
a=2,b=2
Coefficient of x> =210
_ 10! 9. 1 10! 8, 2
210= 9!1!><a xc + ﬁxab
210=10.c+45x4
10¢c =30
c=3
2(a+tb=c)=12

><ag><b1

Question103

The remainder when 3°°* is divided by Sis:
[24-Jun-2022-Shift-1]

Options:
Al
B.2
C.3
D.4

Answer: D

Solution:

2072

32022

= (3o
= (@)t

= (10— 1)1

_lon 1011 1011

Cy(10)! M+ + 10 e (10) =
_ 10[1011C0(10)1010+ ______ L1o1
=10k -1

[As 100" c, - (10)"+......+ "¢, 1is multiple of 10]
= 10K +5-5-1

=10K -5+5-1

=52K -1)+4

~ Unit digit =4 when divided by 5.




Question104

The remainder on dividing 1 +3 + 3430+ + 3202 by 50is_
[24-Jun-2022-Shift-2]

Answer: 4

Solution:

Given,

1+3+3°+3°+

=3043ly32334 L3202
This is a G.P with common ratic =3

2022
137" —1)
a5 =2 )
uin 31
:\D"'\'\

390
2

(39200
2
(10— 1)1 -1
2

1011

1011 _ 1011 1010 1011
107 =""C,-10 -

+ o, Cyope - (10)°+
2

1011 1011
[ Gy 1 Cio1o- 10— Cmu]_l

10°7" e, - (10)' %7 =", (1008) + ... 1M C el + 10110 -1 - 1
2

100k+10110—-2
2

100k+ 10108
2

50k + 5054
=50k+50 % 101 +4
= 50[k+101]+4
=50k . k

~ By dividing 50 we get remainder as 4 .



Question105

Let C_denote the binomial coefficient of X' in the expansion of (1 + x)w. If for

C

o,p ER,C,+3.2C,+5.3C, +...... upto 10 terms = ‘;;721]1 (C0+ 5

value of a + f is equal to
[25-Jun-2022-Shift-1]

Answer: 286

Solution:

(1+x)"0=Cy+Cyx+Cx"+...... +Cypx
Differentiating

10(1 +x)° = C, +2C,x +3C,x" + ...+ 10C  x°
replace x — x°

10(1 +x°)° = €, +2Cx" +3Cx* + ...+ 10C x'®
10-x(1+x)’=Cpx+2Cx +3Cx" + ...+ 10C, x"°
Differentiating

10((1 +x3)° - 1 +x-9(1 +x)%2x)

=Cx+2C,-3x +3-5-Cx'+....+10- 19C,x"*
putting x=1

10(2° +18 . 2%

=C;+3-2-C,+5-3-Cy+....+19-10-Cy,

C,+3-2-Cyt.nns +19-10-C,,
—10-2%-10=100-2°
_ c, G, Cy Cio 21—
Cot —+ —+....+ =
23 11 11 11
10% term 1% term
C C C 11 _
Cpt 21+ 24 0.2 72
2 3 11 11

Egn. of form y =k(2* - 1)

It has infinite solutions even if we take x, v E N.

+ % +.... upto 10 terms ) then the



Question106

500 499 498

The coefficient of x'*" in the expression (5 + x) + x2(5 +x)  +...t XSOO, x>0, is

[25-Jun-2022-Shift-2]

+x(5+x)

Options:
501 399
A.77C (5

501 400
B.7C,,,®

501 400
C.77C00®

500 399
D.>C,,,(5)

Answer: A

Solution:

Given,
5+%)° 0 +x(5 +x)*° +x3(5 +x)
This is a G.P. with first term (5 +x)
x(5+ )()499 _ X

= T and 501 terms present.
(5+x) 5+x

()" 1)
_ S

499 498 + XSOO

500

Common ratio =

500 (XSOI—(5+X)501)
5+x™
X—5—X
5+x
o —(5+x)50'
5+x
-5
5+x
_ é((5+x)501_xsm)

101 501 501
="C

in(5+x)" is 400

Coefficient of x 01" S

~In é((S + x)500 - x501) coefficient of x'*' is =

_ 501 399
- Cl()l 5

Question107

If the sum of the co-efficient of all the positive even powers of x in the binomial expansion of (ZX3 + )3—()

10, 10 9 .
is 5 —p.37, then B is equal to
[25-Jun-2022-Shift-2]



Answer: 83

Solution:

Given, Binomial Expansion

10
(2x3+ §)

X
General term

10 3,10— 3\"
Tr+l= Cr(zx) r(;)

_ IOCT . 210*r . 3r . X30*3r . X*r

_ IOCr' 2107r . 3r . X30741'

For positive even power of x, 30 — 4r should be even and positive.
Forr=0,30—4 x0 =30 (even and positive)
Forr=1,30—4x1=26 (even and positive)
Forr=2,30-4x2=22 (even and positive)

Forr=3,30—-4 x3 =18 (even and positive)

Forr=4,30-4 x4 =14 (even and positive)
Forr=5,30—4x5=10 (even and positive)

Forr=6,30—4x6 =6 (even and positive)

Forr=7,30-4x7=2 (even and positive)

For r=8,30—4 x 8 =-2 (even but not positive)

So, forr=1,2,3,4,5,6 and 7 we can get positive even power of x .
= Sum of coefficient for positive even power of

X:IOCO'ZIO'30+10C1_29'31+]0C2'28'32+10C3'27'33+10C4'26'34+10C5'25'35+]0C6'24'36+10C7’23’37

=19, -2"3%+"%, -3t 4100, 231000, 27 38+ 10, - 2437+ 10, - 20310 = (2+3)"0 - [45.4.3° + 10237+ 1.1.3"]
=5'9-[60%x3°+20-3°+3-3%

=5'"—(60+20+3)3°

=5'9-833°
~p=83

Question108

The remainder when (2021)2023is divided by 7 is :
[26-Jun-2022-Shift-1]

Options:

Al

B.2

C.

D.6

Answer: C

Solution:



{Eﬂlljma

= (2016 + 5)*"[ here 2016 is divisible by 7]

2023 2023 2023 = 2022 | 2023 =4 2023
=, 2016y - . +77 0, 2016)(5 = e, (5

_ lﬂlﬁ[imcﬂ 201602+ _l_:c:?C:T: (5120 + (520

= 20161 = (5)°°%

£

=7 = 2881+ (57

=TK + (3% ()

= (5792, 5
~3.674 -
={(3) -3

=(126—1)

= (126 - 1)*"*.

Replacing ()

(125)%7%.

sPc, 26+

5

674

LA

LN

674 674
= Gs(126) 7 G

5 126[74C, (1267 = -Hc,]+5

5718077 C,(126)° + .=, ] = 3

A+

LM

2023

In equation (1) with 741+ 3, we get,

(20217% = TK = 71+3

=TK=1)+5

~ Remainer =3




Question109

1 4 42 60 _ m60
f(CH+(CPH(TCY+aern +(Cy) = 27°C
[26-Jun-2022-Shift-2]

,o» M and n are coprime, then m + n is equal to

Answer: 102

Solution:

Here property used is

" n _n=+l

Cr_ Cy—l_ C}'—l

Given, 406‘0 + ”CI +820 s+ 63013 _ meq
' < 2 w20

40 _ 4 _
As “c,="c,=1

40 4l
So, we replace ™ C,, with *C.

41 41 42 80 o6l
="Cc+7C 70+ 2V, = 2. %,
01 1 2 20 M 20
42 4z &l L]
270 20 L %o = 2 %0
1 2 0 " 20
43 43 &l _ m &8l
=70, 020, = 2T,
14 44 &l HL B0
="C, +*C <o = 2%
4 a0 20
¥
45 45 &0 M &0
=7C, +7C. =%, = 2. %¢,
4 5 20 " 20

::’lﬁtlc-lg_i_sx.lcv _m 'SUCM
Pt F LU

61
= C,

20

= M, 60
T

_ 611 _ m 60!

201411 w 20040!

=

(=)
=
Rl

s
—

sm=6land n=41

~mtrn=61+41=102

Question110

60
is 5.1, where I, k € N and I is co-

|
+
|5

If the coefficient of x'° in the binomial expansion of

w
N
>

Q| =

prime to 5, then Kk is equal to
[27-Jun-2022-Shift-1]



Answer: 5

Solution:

Given Binomial Expansion
o
54 53
~ General term
1/2y 60—t 1/2\ T
_ 60 X 5
et (52)”(27)
r T T r
:60Cr_5(2715+§) (307575)

X
3r—60

180 — 5r
e o 25 (B

6

For x'° term,
180 — 5r
=10
6
=5r=120
=>r=24

« Coefficient of x'*= 60C24 -5 ( w)

4
_ 60 3
= C24.5
_ 60 3

24136!
Itis given that,

60! 3 ok

e 0 0 e @

Also given that, | is coprime to 5 means | can't be multiple of 5 . So we have to find all the factors of 5 in 60!, 24 ! and 36 !
[Note : Formula for exponent or degree of prime number in n!.

here p is a prime number. ]
~ Exponent of 5 in 60 !

:[@J+ 60 160y,
5 5° 5
=124+2+0+....

=14

Exponent of 5in 24 !
:[%J+ 240,724 4

5 [ 52J [ 531 """
=4+0+0......
Exponent of 5 in 36 !
SENEEE

5 [ 52J [ 53J """
=7+1+0......
~ From equation (1), exponent of 5 overall

i 3_ <k

s

=5°=5*
=2k=5

Question111

7
If the sum of the coefficients of all the positive powers of x, in the Binomial expansion of (x“ + %) is

X

939, then the sum of all the possible integral values of n is
[27-Jun-2022-Shift-2]



Answer: 57
Solution:

Given, Binomial expression is

7
(3
X
~ General term
— 2 r
Tr+1 :7Cr.(xn)7 B ( _5)
X
_ 7Cr ) X7n*nr*5r . 2r
For positive power of x,
Tn—nr—>5r>0
=7n>r(n+5)
=>r< 7_n
n+5
As r represent term of binomial expression so r is always integer.
Given that sum of coefficient is 939.

When r=0,

sum of coefficient =’C,-2°=1

whenr=1,

sum of coefficient =C,-2°+7C,-2' =1+14=15
whenr=2,

sum of coefficient
=7C0' 20+7C] . 21 +7C2 . 22

=1+14+84
=99
whenr=3,

sum of coefficient
=7c,-2°+’c,-2'+7c, - 22+ 7Cy - 2
=1+14+84+280

=379

whenr=4,

sum of coefficient

=7C0'20+7C| '21+7C2'22+7C3'23+7C4'24
=1+14+84+280+560

=939

To get value of r =4, value of n7Tn5 should be between 4 and 5 .

Tn
n+5
=4n+20 <7n<5n+25
~4n+20<7n
=3n>20

20
=n> 2
=3

n4 < <5

=n>6.66

and

Tn<5n+25

=2n<25

=>n<12.5

~6.66 <n<12.5

~ Possible integer values of n=17, 8,9, 10, 11, 12
~ Sum of values of n=7+8+9+10+11+12 =57

Question112

If

331 31 031 31 —  a(60)
k;( Ck)( Ck—l) k;( Ck)( Ck—l)_ RE)

where a € R, then the value of 16a is equal to
[28-Jun-2022-Shift-1]

Options:
A. 1411
B. 1320

C. 1615



D. 1855

Answer: A

Solution:

Given,

E(MC)(MC )—§(3OC)(3OC )= a(60!)
W Ter et R e (301)(31))
Now,

31
k§1(3lck)(3lck—1)
_ 31~ 31 31~ 31 31 31 31 31
=(CC-7CH+7C, T C+TCy T C +7C,, - C
_ 31 31 31 31 31 31
=CC TGy +TC TG +7Cy 7 G
[using "C.="C,_, ]
_ 31~ 31 31~ 31 31 31
=(CCy T Cyt C T Cpyt e +7C 7 Cp)
_ 6
=7Cy
30

Now, k;”ck.mck,l
_ 30~ 30 30~ 30 30 30
=(CC-TCH+TC, TC +7Cy T Cy)

30~ 30 30~ 30 30, 30
=(TC) TCy+TC - TCy . +TC - TC)
_ 60
B C29
.60~ _ 60~ _ o(60!)
“ 07 T 3oy

62.61.60! _ 60! _ a(60!)

30!32! 29131!  30!31!

62.61.600 60! _ a(60!)

30320 300 5, 308311
30 0

60! (62.61730)= (60!)
30311\ 32 30031
62.61

0= ——-30

*T

16y~ 6261 —230 x 32

>160= ¥: 1411

Question113

The number of positive integers k such that the constant term in the binomial expansion of
12
(2x3 + %) ,XZ£0is 28, I, where I is an odd integer, is

[28-Jun-2022-Shift-1]

Answer: 2

Solution:

k

12
(23 3)
X

12 3 3\ 12-r

t1'4rl = Cr(zx )r( _k)
X
T2k constant
~3r—12k+1k=0
3r

12—-r
-~ possible values of r are 3, 6, 8, 9, 10 and corresponding values of k are 1, 3, 6,9, 15
Now "*C, =220, 924, 495, 220, 66

.. possible values of k for which we will get 2% are 3,6

=>k=




Question114

1
The term independent of x in the expansion of (1 — x>+ 3x3)( %xs - Lz) Sy X#O0is :
[28-Jun-2022-Shift-2]
Options:

7
A'%

33
B. m

39
C. m

11
D. i

Answer: B

Solution:

11
General term of Binomial expansion ( §x3 - L) is

5%
T le (53T o LY
r+1 o * ( y)

1 5\ 1\" _33-5
Sl (3) (5)

In the term,

2 (53 1 \U
(1-x +3x)( S - Q)
Term independent of x is when

(1) 33-5r=0

=>r= ? ¢ integer

(2) 33-5r=-2

=>5r=35
=r=7€ integer

(3) 33-5r=-3
=5r=36

=>r= %e integer

= Only for r =7 independent of x term possible.
~ Independent of x term

__(u 5\ (1)
("e(3) - (-5))
_(1-10-9-8 ' 1

4-3-2-1 o+ 57
_11-10-3
- 2. 53
_11-3
S
- 33
200

Question115

If the constant term in the expansion of

(3x3 —2x*+ %) N is 2. I, where I is an odd integer, then the value of k is equal to:
[29-Jun-2022-Shift-1]

Options:

A6



B.7
C.8
D.9

Answer: D
Solution:

Note : Multinomial Theorem :
The general term of (x, +x,+... +x )" the expansion is
n
n! n,_n, n

X2 ...Xn

—_—X n
n.! 171

n,!n,l...n !

where n +n,+..... +n =n

Given,
10
(3x2—2x2+ is)
X
_ B2 +5)"°
50
X

10
%) =x" term in (3x* - 2x"+5)"°

Now constant term in (3x3 -2+
X

General term in (3x°—2x" +5)%is
S (U P

In.'n,!
nl.nz.n3.
8n, +7n,

- 1101! — 32 E)" X
1’11 .112.1'13.

.
- Coefficient of x'" "™ is

10! (3)“1(72)"2(5)"3

nl!n n
where n, +n,+n, =0

|
23

For coefficient of x*° :
8n, +7n, =50

- Possible values of n, n, and n, are

n, | n, | n

116 |3

.. Coefficient of x>

_ 10! 1, Av6a03
= —1!6!3!(3)( 2)°(5)
= 10X9x8XT 5, 53,96
=5%x3x8x7x3x5"x2°
=7x5%x32x2°

=2k,

21 =7x5"x3"= An odd integer
and 25=2°

=k=9

Question116

Let n > 5 be an integer. If 9" —8n — 1 = 64a and 6" — 5n — 1 = 25p, then a — P is equal to
[29-Jun-2022-Shift-2]

Options:

A 1+"C,(8=5)+"C(8° = 5) +...+"C (8" ' =571
B.1+"C,(8—5)+"C, (8’ =5 +....+"C (8" *=5""?
C."C,(8—35)+"C,(8°=5) +....... +°C (8" 75"

D."C,(8—5)+"C(8*—5) +...+"C (8" *-5"7Y)



Answer: C

Solution:
Given,
9"—8n—1=64a
g (L48)"—8n—1
64
1 2
_ ("G 147C,-8'47C, 8+ +"C 8" ~8n—
82
_ 1+8n+"C,- 87+ ... +"C,-8"~8n—1
- =
_"C, 7 +C, -8+, - 8"
82
="C,+"C,-8+"C,- & +..."C, - 8" *
Also given,
6"—5n—1=258
Sp- (1+9)—5n—1
25
_"Cy14°C, - 5+°C, - 524 +7C, - 5" = 5n— 1
- >
1+5n+"C,- 5°+"C,- 57 +....+"C - 5° = 5n—1
52
n 2., n 3.1 4 n n
"¢, 5°4"C, 50+, - 5t +TC -5
52
="C,+"Cy 5+"C, - 57+ o +"C 5"
.'.(x—ﬁ

— 2 -2 2
=("C,+"C,-8+"C,- 8 +...+"C - 8" ) —("C,+"C,-5+"C,- 57 +...+"C, - 5
="C,- (8=5)+"C, (8 =5 +..+"C (8" *-5""?)

Question117

1 15

Let the coefficients of x ' and x ° in the expansion of | 2x >~ , X >0, be m and n respectively. If

1

1
X3
r is a positive integer such that mn’ = 15Cr - 2", then the value of r is equal to___

[29-Jun-2022-Shift-2]

Answer: 5

Solution:

Question118

15

1 1
3 —x)10
If the maximum value of the term independent of t in the expansion of tx° + % , X > sl ant0,

is K, then 8K is equal to



[25-Jul-2022-Shift-1]

Answer: 6006
Solution:

15

1
1 L
General term of (tzx 50 0 7?)10 ) is

( 1)15—r %
_15 2.7 1-
Tr+1_ Cr' tXS ’ ( ?)

r

15—r T
_ ISCr_ t}O*Zr. X 5 ) (1 *X) 10 . tfr
15—r r

=150 . Q03 T 5 ~(17x)m

T

Term will be independent of t when 30-3r=0=r=10

=T o+, =T,, Will be independent of t
15-10 10

. _15

2T, ="Chy-x 5 -(1-x10

=15C10~x1~(l—x)1

T,, will be maximum when x(1 —x) is maximum.
Let f(x) =x(1 -x) =x—x°
f(x) is maximum or minimum when f'(x) =0
fx)=1-2x
For maximum /minimum f'(x) = 0
~1-2x=0
1

=X = =

72
Now, f'(x)=-2<0
~Atx= % f (x) maximum

~ Maximum value of T | is
_15 1 1
“fews(1-3)
1
07
. _1s5
GivenK = "C

—15c
1
10" 7
_~l5
Now, 8K =2("°C )
= 6006

Question119

The remainder when (11)1011 + (1011)" is divided by 9 is
[25-Jul-2022-Shift-2]

Options:
Al
B. 4
C.6
D.8

Answer: D

Solution:



1011 11 1011 11
Re((n) 2(1011) ):Re(z +3 )

9
For Re ( % )
2101 = (g — 17 = 337C09337(71)° n 337C19336(7 '+ 337C29335(7 2t 4 337C3379°(7 1y
i D)0
9

So, remainder is 8

Question120

If the coefficients of x and x” in the expansion of (1 +x)’(1—x)%, p, q <15, are —3 and —5 respectively,

then the coefficient of x* is equal to
[26-Jul-2022-Shift-1]

Answer: 23

Solution:

Coefficient of x in (1 +x)°(1 —x)4
Pcic,+PCiC,=-3=>p—q=-3
Coefficient of x> in (1 +x)P(1 —x)*
PC,iC,—"C,°C, +7°C,0C, = -5
@-b_ .. p@-D__

2 P >

cﬁ;ci,(q,3)q+ CREICREI I
=q=11,p=8

Coefficient of x° in (1+x)%(1 —x)"
=7“C3+8C1“C278C2”C|+8C3=23

Question121

X "C.C. is equal to
i,j=0 1)
i#]

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

A, 22n _ 2nC

D.2”" '+2n-1C,

Answer: B

Solution:

n n n

Yy 'c.'"c=yY "c."c.-¥ "C. "C
Li=0izj Y oijzo o=t
_ n n n n, a n
SPIRCDILUED R efe!



[ L 2nCn
_ 22n _ 211C

n

Question122

The remainder when (2021)*"* + (2022)***! is divided by 7 is
[27-Jul-2022-Shift-1]

Options:

A.0

B. 1

C.2

D.6

Answer: A

Solution:

(2021)2022+(2022)2021

_ (7k—2)2022 + (T, ~ 1)2021

_ [(7k72)3]674+ (7kl)2021 72021(7k1)2020+ 1
= (7k,~ )™+ (Tm-1)

=(7n+ 1)+ (7m—1)="7(m+n) (multiple of 7)
~ Remainder =0

Question123

Let for the 9™ term in the binomial expansion of (3 +6x)", in the increasing powers of 6x, to be the
greatest for x = %, the least value of n is n,. If k is the ratio of the coefficient of x° to the coefficient of x3,
then k +n, is equal to:

[27-Jul-2022-Shift-2]

Answer: 24

Solution:

(3+6x)"=3"(1+2x)"

If T, is numerically greatest term

“TgsTy=T,

nC73n*7(6X)7 < nC83n*8(6X)8 > 11C93n*9(6x)9
n! < n!

= =
m-7)17" = (m-8)!8!

3
18(2

9 - (2) . 36

(0—7)(n—8) " m-8)8 98

3-(6%)> mmxf

9
4

72<27(n-7) and 27>9(n—8)

%Sn and n<11

any = 10
For (3+6x)"°
_ 10
1 Cr

3107r(6x)r



For coeff. of x°
r=6="cg3* ¢
For coeff. of x>
10 7 3
r=3= C3 -6
‘c 316°_ 107131

e e eanon?
Sk=14

~k+n;=24
Question124

The remainder when 7222 + 32?22 is divided by 5 is :

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

A. 0

B.2

C.3

D.4

Answer: C

Solution:

2022 | 22022
7

+3
= (49)011 4 (901
=(50-1)'""" +(10-1)
=5h—1+5k—1
=5m-2

Remainder =5-2=3

1011

Question125

4 6
Let the coefficients of the middle terms in the expansion of ( VLE + Bx) ,(1- 3Bx)2 and (1 - %x) >0,

respectively form the first three terms of an A.P. If d is the common difference of this A.P. , then 50 — 24

BZ
is equal to .
[28-Jul-2022-Shift-2]

Answer: 57

Solution:

— 3
Coefficients of middle terms of given expansions are 4C2 %BZ, 2Cl(—3[3), 6C3( TB) form an A.P.

22(-3p) =B’ - 5753
=-24=2-5p"
=57 -28-24=0
=5p2—12B+10p—24=0
SB(5p—12)+2(5p—12)=0
p= 12

5



d =—6p—p’

50— 24 =502 7(’6'32’52):5% 12.5-57
p p P

Question126

1f1+2+%c +¥Yc,+..+%*C

is equal to .
[28-Jul-2022-Shift-2

49)(SOC2 + 50C4 +..+ 50CSO) is equal to 2" - m, where m is odd, then n + m

Answer: 99
Solution:

1 =1+(1+49C0+49C] +...+49C49)(50C2+50C4+...+50C50)
As ¥C,+¥C, +..+¥C, = 2%
50 50 50~ _ 49

and 7'Cy+7C,+...+7Cy =2

50, 50, 50, _ ~49
=2%C,+%C,+..+%C, =2¥ -1
A =1+ + DY -1
— 9%
~m=1andn=98
m+n=99

Question127

Let the ratio of the fifth term from the beginning to the fifth term from the end in the binomial
n
expansion of ( W2+ %) , in the increasing powers of %@ be “V6 : 1. If the sixth term from the
o

beginning is B then a is equal to

[29-Jul-2022-Shift-1]

Answer: 84

Solution:

1\n- -1
Fifth term from beginning :"C4(ZZ) 4(3 7)4

1,3 I\n-4
Fifth term from end = (n— 5+ 1)" term from begin =“Cn74(24) (3 4 )

Given




Question128

If kf K2(10C )2 =22000L, then L is equal to
=1 K
[29-Jul-2022-Shift-2]

Answer: 221

Solution:
Given,
10
2 K*("°C,)” = 2200L
10 10~ \2 _
= ¥ (k-'°C,)” =22000L
k=1
2
k-, ) =22000L
=Y (10-°C,_,)*=22000L
k
10 9 5
=100- ¥ (°C,_,)* =22000L
k=1
=100(°C,)*+(°C,)* + ...+ (°Cy)) = 22000L

=100("*C,) = 22000L
[Note : ("C,)*+("C)* +...+("C,)* ="C, ]

=100x 91!89’! =22000L
SL=221
Question129

If n > 2 is a positive integer, then the sum of the series
+1 2 3 4 .

"TC,+2(°C,+7C,+7C, .+ C) s

[2021, 24 Feb. Shift-1I]

Options:

A nn-D@n+1)
: 6

B n(n+1)2n+1)
: 6

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

n(n+ 1)2(r1 +2)
D. —

Answer: B

Solution:

Given,n>2
LetS=7C,+°C,+...+"C,="""C,

Now, ""'C,+2 % (°C,+°C,+...+"C,)



:n+lC2+2Xn+1C3
=(n+1C2+n+1C3)+n+1C3
(n+2)! (n+1)!
3n—1)! 3!(n-2)!
_ (m+2)(n+ Dn(n—1)!
T 3x2x1x(n—1)!
+(nJrl)XnX(nfl)X(n72)!
3x2x1x(n—2)!

= w[mzm—l]

_ nn+DH@2n+1)

_n+2 n+1 _
="+, =

6
Question130
For integers n and r, let ( " ) = < ifhanZO The maximum value of k for which the sum,
r 0 otherwise .

k 10 5 k+l 12 13
izo( i )(ki)+i20( i )(k+li)

exists, is equal to
[2021, 24 Feb Shift-11]

Answer: 1
Solution:
n i >r>
Given, ( n ): { C, if n>r>0
r 0 otherwise .

k(10 15 kel (12 13
and i;()( i )(kﬂ)ﬂ%( i )(k+1—i)

(140 =00 +1%C x + 1,0 +
10 10
+7C, X
and (1+x)"°="C +"7Cx+"Cx’
15 15
..+ TC
k
10~ /15 10, 15
-'-igo( CHC_)="Cy- C,
15 15 10 15
0 TG TG TG
= Coefficient of x*in (1+x)* =*C,

k+1
Also, igo(lzci)(13ck+ 1= 12C0' 13Ck+1

12 13 12 13
R R U R e S O

= Coefficient of x*"!' in (1+x)*=%C

25 25 26
= TCH+TC L, =T C
As, we know by the definition of "C,, the maximum value of *°C, , , is possible for any possible large value of k.

Hence, k can have any large value.

k+1

Question131

15 15 15 15 14 14 14 14 .
The value of — C1+2- C2—3- C3+...—15- C15+ C1+ C3+ C5 +...+ C11 is
[2021, 24 Feb. Shift-1]

Options:



A 20—

B.2"”-14
c.2"-13
D 2"
Answer: B
Solution:
Given,
15 15 15 15 14 14 14
(-7°C,+2-7C,-3-PC,+...—15-PC o +(c, + e, + .+ ey
Let

s,=-"c,+2-"c,-3-"c,+..-15-"°C
5 T 15 13 r14
= XD TG=15 F EDY TG
r= r=
— 14 14 14 14
=15(-"¢,+"c,- "¢, +...-"*c,)
=15(0)=0
__ 14 14 14 14
s,="c,+"c,+ e+ ..+ e
_ 14 14 14 14
=(Mc,+ "+ + My -e
=2"-14
Now, the required value is
"¢, +2-7c,-3- ¢, +..-15-C )
+(14C1+14C3+...+14C“)
=5,+5,
=0+2"-14
=2"-14

15

13

Question132

If the remainder when x is divided by 4 is 3, then the remainder when (2020 + x)2022 is divided by 8 is

[2021, 25 Feb. Shift-11]

Answer: 1

Solution:

Given, when x is divided by 4 , the remainderis 3 .
Letx=4p+3, then

(2020 + x)*"% = (2020 + 4p + 3)
= (2024 +4p—1)"2

= (dk—1)™2

(2024 is divisible by 4 ) ="C (4K )**(—1)° +°C,(4K 7! (- 1) +.... +27°C,,,(4A) (- 1)’
2022

2022

On expansion (2020 +x)

term have 8 in common.
Hence, remainder is 1.

, we get the form of 8L+ 1 . Since, each terms have 2022 and 4k, so if we take 2 common from 2022 we get 8 . Thus, each

Question133

Letm,n €N and ged (2,n) =1.If

300 ° ) +29 ) +..42 0 ) +1( ° ] =n-2™ thenn+mis......... (Here, [ " | ="C
0 28 28 29 k k

[2021, 26 Feb. Shift-I]



Answer: 45

Solution:

Given,

30, 30, 30, 30
30-7Cy+29-TC +. +2-TC+7Cy
=n- 2m
This can be written as,

29 30 m
Y (30-1*C,=n-2
r=0
£y 30, m
or » (30-r-"C,=n-2
r=0
30 30
=Y 30-°C,- ¥ r-C =n-2"
r=0 r=0
E 30 Rl 30, m f f . .
=30 3 C"— ¥ r-7C_=n-2"Using combination properties,
r=0 r=0
=30-(2*-30-(2*=n-2"
=30-2)¥2-1)=n-2"
22-15-(2”=n-2"
=15-(2)** = n- 2™Comparing both sides,

n=15 and m=30
=2n+m=15+30=45

Question134

_\1/10
The maximum value of the term independent of ' t ' in the expansion of (txl/ S w) , where

X €(0, 1) is
[2021, 26 Feb. Shift-1]

Options:

A L0

V3(51)°
2-10!

343 (51

c 210
©3?

D. 10!2
3(51)

Answer: B

Solution:

Using Binomial expansion, its (r+ 1) th term be,

_ locr(txl/s)m—r { (1 _);)mo } !

T

r+1

10-r

_ 10Cr (t) . (Xl/s)lo—r(1 7X)r/10
®

10—r

5

If this term is independent of ' t ', then we have 10-2r=0 gives, r=5

T, = IOCS(x)l(l 7);)1/2

Let f(x)=x(1 fx)l/z, to obtain its maximum value, we have to differentiate it and equate itto O .

ie f(x) = X T x =
ie. f(x)=0= 2\/1—)(( D+V1-x=0

=>—x+2(1-x)=0

_ IOCr(t)IO*Zr(X) (l _X)r/IO




= —3x+2=0

= x=2/3

(Maximum value)

Thus, greatest term will be

_10 2 2\ 172
To=te( 5)(13)
1.

:10C 2 _ 10!-2

3V (5°(3V3)

Question135

The term independent of x in the expansion of [ 5

[2021, 18 March Shift-1II]

Answer: 210
Solution:
[ x+1 _ox-1 ]1"
2R3 <2
-| e k- DOk+D 1"
3 -x3 41 \/;(‘/;* 1)

e (52"

[use (a’+b%) = (a+b)@>—ab+b%)]
_ (XI/S*){I/Z)]O

General term, T, = "C (x'/)"* ("2

T

X+

1

x—1

T
:10Cr(x) 1037r‘(_x) 2
For term independent of x , we must put
10—r 'y
3 2
= 20-2r-3r=0
= r=4
10 _ 10! _ 10x9x8x7x6!
Tan=Ts="C = J61~ Zx3x2xix6l
=210
Question136

—X

1/3

+1

1/2
X—X

10

, X £ 1, is equal to

Let "C_denote the binomial coefficient of x" in the expansion of (1 +x)".

If 3 2*+3K)"C,=a-3"+p-2"
o, p € R, then a + B is equal to
[2021, 18 March Shift-1I]

Answer: 19

Solution:

10 ) n 10 n 10 n
Y (27+3k)-"C, =4 Y "C,+3- ¥ k-"C,
k=0 k=0 k=0

n—1
=4x2"+3 Xnk;Ck,l



=4x2"+3nx2" 1[40, = 2 Mle
T

T
3n
= n +_)
24+ 3

_ 3n n n 10 2 n _ 10 n 10 n
7(4+ 7)-2 $0x3" ¥ (27+3K)-"C =4 ¥ "C,+3- ¥ k-"C
k=0 k=0 k=0

r—1

n—1
=4x2"+3 Xnk;CH

=4X2n+3n><2n*1|i,:nc
3n
:2“(4+ _)
2
= (4+ 3—“) M0 x 3"
2
On comparing, [Ox3“+ (4+ %n) .2“] +0

[a-3"+p-2")
weget n=10,a=0,=19
4 at+Bp=0+19=19

Question137

1
If the fourth term in the expansion of (x +x ngx)

[2021, 17 March Shift-I]

7
is 4480 , then the value of x, where x € N is equal to

Options:
A.2
B.4
C.3
D.1

Answer: A

Solution:

(x+ xlogzx)7

T, =4480

T, = "Cr(xlogzx)rx(w 2

T,= 7C4(xlogzx)4x3 =355 8N
T, =4480
35y " Hoex

3 +4log,x
X

= 4480
=128=2’

Taking log on both sides,

Irdloe 4log,x = 10g227

log,x
= (3 +4log,x)(log,x) =7

= 4(10g2x)2 +3log,x—=7=0
= (log,x = 1)(4log,x+7)=0
= log,x=1 (vx€EN)
Lox=2

Question138

If (2021)3’762 is divided by 17, then the remainder is
[2021, 17 March Shift-1]



Answer: 4

Solution:

(2021)3762

2021 =(17x 119-2) = (17— 2)
3762 _ 3762 _ 3762

2021)" = (172.-2)""% = C (170

_C1(17k)376121 4 Cn23762

Now, (2021)*7%2 will be divisible by 17 all the terms except the last one for last one.

(2021)3762 = 17u- 3762

=17u- 22(23760)

=17u-4(16)*°

=17p—4-(17-1)**

17-DF =D -17)*

=—(C,—C,17+C,17°-..)

=—Cy+17y=—1+17

170—4(17- 1" =17u—4[-1+17y]
=17(n—4y)+4

5 (202172 =17k +4

Hence, 4 is the remainder.

Question139

n
Let the coefficients of third, fourth and fifth terms in the expansion of (x + %) , X # 0, be in the ratio

12 : 8 : 3. Then, the term independent of x in the expansion, is equal to
[2021, 17 March Shift-1I]

Answer: 4

Solution:

T
General term, TrH:"Cr-x“". ( %)
:ncr.arlxn*Br
T3:ncz.a2.xn*6
_n 3 n—-9
T,="Ca -x
_n 4 n—12
T,=7"C,-a-x
coefficient of T, "C2-32
Now, . = -
coefficientof T, nCs' a
-3 _3
a(n—2) 2
= a(n72):2 ...... (1)
fficientof T, °C,-a’
Also, coe 1c?en of T, G a3
coefficient of T 4 “C3-a
- _4 _8
an—3) 3
= a(n—3): % ...... '(ii)

From Egs. (i) and (ii), n = 6, a = %

For the term independent of ' x '

n—3r =0
o>r =1
3
6
=r = =
'3
> r=2

- Independent term is T .



Question140

If n is the number of irrational terms in the expansion of (31/4 + 51/8)60

[2021, 16 Mar Shift-I]

, then (n — 1) is divisible by

Options:
A.26
B. 30
C.8
D.7

Answer: A

Solution:

(31/4+51/8)60
By using Binomial expansion, (r+ 1) th term,
T :(yOCr(3]/4)r(5]/8)60 T
60—r
_ 60Cr3r/45 ]
For this term to be a rational number, r should be a multiple of 4 and (60 —r) should be a multiple of 8 .
Let A be a set when ris the multiple of 4 .
A =1{4,8,12,..., 56,60}
n(A) =15
Let B be a set of r, when (60 —r) is the multiple of 8 .
B ={4, 12,20, 28, 36, 44, 52, 60}
n(B) =38
Now, n(ANB)=38
So, there are only 8 terms out of 61 terms which will be rational numbers.
53 terms will be irrational.
So, n=53

r+1

and n— 1 = 52 which is divisible only by 26 among the given options.

Question141
Let [x] denote greatest integer less than or equal to x. If forn € N, (1—-x+ x3)n = _izno ajxj, then
15 [ 5] |
: +4 : +1 is equal to
5 AT L Ay a

[2021, 16 March Shift-I]

Options:
A.2

B 2n*1
C. 1
D.n

Answer: C

Solution:



3 3n
Given, (1-x+x)"= ¥ axj
j=0
(1-x+x)"
:a0+a1x+a2x2+,,,+a3nx3"
Putting x =1,
(I-1+1)"=a,+a ta,+..+a,
l=ay+a +a,+...+a, ... (1)
Putting x =—1,
(+1-1"=a,—a,+a,—a,+...(-1)"a,
1=a,—a,+a,—a,+...(-1)"a,...( ii)
Adding Egs. (i) and (ii), we get
2=2(a,ta,ta,ta..)
a,ta,ta,t...=1
On subtracting Eq. (ii) from Eq. (i), we get
0=2(a, +a;+tas+...)
a,ta,ta;+..=0
[ 3n [ 3n71]
2 2

Now, _20a2j+4_20a2j+ 1=[ay+a,+a,+..]+4
i= i=

=1+4x%0

Question142

The value of éo (6Cr .bc ¢_,) is equal to
[2021, 17 March Shift-II]

Options:
A. 1124
B. 1324
C. 1024
D. 924

Answer: D

Solution:

Method (1) (Proper Method)
6
¥, °c,-°c
r=0
_6 6 6 6 6 6
=°C,-°C,+°C, - °C,+°C, - °C+
6 6 6 6 6 6 6
C,-°c,+°c, - °c,+°c- °c +°cq - °C,
Now,
1+ (1+%)°=(°C,+°C x+Cx’+
e’ +..+°Cx®)(°c,+°C x +°C X
+6C3x3+...+6C6x6)
On comparing the coefficients of x® from both sides, we have
0C, - °C+°C, - C+ 0, - C, + ot

6-r

%G G="Cy  12x11x10x9x8x7x6!

61(12 - 6)! 61X (6x5x4x3x2x1)
=924

Method (2) (Short-cut Method)
As, we know that,

n~2 n~2 n~2, n~2 n~ 2 _ 2n
1"Cl+"C7+"C,2+"C + .. +"C P ="
n n n n n n
="C,-"C,+"C, - "C,+"C, "C,+ ..+

n n _2n
c,-"c,=""C

n

n



:>nC0 ) nCn-*—ncl ’ “Cnfl +nC2 : ncnf
T+ nCnnCO — ann("'nCr — nCn,r)
Putting n = 6, we get,

6 6 6 6 6 6

Co- Cet Gy Cst TG, Gyt

6 _12
Ce Co= "Cs

2

Question143

Let n be a positive integer. Let

+
—_—
AW
~—

~
+
— —

A=3(-1f C"

(3)
(

If 63A =1— L, then n is equal to

309
2

[2021, 16 March Shift-1I]

Answer: 6

Solution:

n
Given, A= Y (—l)k-"Ck
K=0

[ %)”ﬂ( ) () ()]
= A=Y -1F

0
afz) el 3) el F)

AR
:>A,(25“—1) 1
(2 ()
»-1/\2
e3A=1- Lo @D 20




(7)1 5) (" )

n = 6, satisfies the equation.

Question144

The term independent of x in the expansion of ( = _":1 /13+1 - X:ll/z ) 10, where x # 0, 1 is equal to .......
[2021, 2 July Shift I]

Answer: 210

Solution:

=(x1/37 1 )10
172
X

General term,
10, 1/3,10— -1\
> T,,,="cx'? r(—x )

For independent term,
10-r 1 _

Question145

If b is very small as compared to the value of a, so that the cube and other higher powers of g can be
neglected in the identity

L4 L4+ L4  + L =qgn+pn’+yn’, then the value of y is

a—-b a—2b a—-3b °*° a—nb

[2021, 25 July Shift-I]

Options:

A a2+b

a+b’
D. &t
3a

Answer: C

Solution:



@-b"=a"(1-2)"

(0 (o) )

As, we can ignore the powers greater than or equal to 3.

2
‘b, nn+1) b
n n+1 2 a'n+2

a-b)"_ nm+D b

+1 +2
a" a" 2 a"

Whenn=1

ca—b) = %+ %+ LN
a® a

o[ ) ()

a
g_n, n(n+21)b+ n(n+ 1)(2n+ Db

a 2a 6a

Coefficient of n° = 2—b2 = b_2

62> 3a°
Question146

The sum of all those terms which are rational numbers in the expansion of (21/3 + 31/4)12 is

[2021, 25 July Shift-1I]

Options:
A. 89
B. 27
C.35
D. 43

Answer: D

Solution:

LoLn
In the given expansion of (2 3+3 4)

1yr
General term =T = ""C,2"*)(3"/H"* ™" (2 3)

l)lz—r

will be a rational number whenr=0, 3, 6,9, 12 and (3 4
will be rational number whenr=0,4,8, 12 =r=0, 12
If r=0, then

1,0, 1 )12

TI:”cO(z?) (33) -2

Iyi2, 1yo
Ifr:12,thenT13:'2C12(23) (33) - 16
So, T +T ,=27+16=43

Question147

10
If the greatest value of the term independent of x in the expansion of (x sina+a %) is %, then the

value of a is equal to
[2021, 25 July Shift-I1]



Options:

A. -1
B. 1
C.—2
D.2
Answer: D
Solution:
: . cos a 10
In the expansion of (x sina+a —)
X

10 . 10-r( acosa )"
T,,,= C(xsina) ( T)
=% (x)"° F(sinw)'"® (acos @)
T, isindependent of x , when 10—2r =0
soer=5

Ts= 10Cs(sin a)S(aS)(cos (x)5
= 10C5a5~ %(sinZ (1)5

For greatest value, sin2a =1
10, 5 1
="C.(a) =
5 25

Given, that the greatest value is i'z
(5hH

So. 1°¢ a’_ 10!

NG

dot @’ _ 100

SN 2° (51
= a=2
Question148
For the natural numbers m, n, if (1 -y)"(1 +y)"
=1+aly+azy2+ ...... +am+nym+“and
a, = a, = 10, then the value of
(m +n) is equal to
[2021, 20 July Shift-I1]
Options:
A. 88
B. 64
C. 100
D. 80
Answer: D
Solution:
Given, (1-y)"(1+y)"=1+ay+ azy2 +ota oyt

Now,

A=Y (1 +y)" = (1-my+"Cy* +..+
(71)m . mcmym)
X(1+ny+"Coy"+..+"Cy")



On expanding,
(1-y"(1+y"= 1+@-m)y
+("C, —mn+"C,)y’ + ...

=~ Coefficient of y=n—m
Coefficient of y* = "C, —mn+"C,
Given expression have
Coefficient of y =a, = 10

Coefficient of y* = a,=10

“n-m=10 - - (i)
and "C,+"C,~mn=10 .- - (ii)
From Eq. (ii),

n! m!

— ———mn=10
2m-2)! 2m-2p
nn-1) mm-1)_ __ _
— = mn =10

n(n—1)+m(m-1)—2mn =20

n’—n+m’—m-2mn =20

(m*+n%—2mn) — (m+n) = 20
(m—n)*— (m+n) =20
(-10)*~(m+n)=20 [using Eq. (i)]
100 — (m+n) =20
m-+n=100-20=80

N N A A

Question149

101 100 .

The coefficient of x> in the expansion of (1 —x) (x2 +x+1) " is

[2021, 20 July Shift-I]
Options:

100
A,

100
B."C,

100
c.-""c,,

100
D.-'c,

Answer: B

Solution:

(1= +x+1)!°
Coefficient of x>*°
=[(1-x)1+x+x)]
(1-x)""1-x)
:(IOOCO _ 100C1X3 + 100C2X6 _ 100C3X9...)
(I-x)

Z(_l)rIOOCrXSr(l _X)

100

(I-x)=

256

= 3r=2560r255=>r= T( Reject )

r=285
Coefficient = 100C85 = IOOC]5

Question150

1/4 1/6,120 .
+577)

IS ceeeeee

The number of rational terms in the binomial expansion of (4
[2021, 20 July Shift-I]



Answer: 21

Solution:

(4i+5é)120
1 1 -
General term = 120Cr(4z)r(5 5)120 r

T T
- 20— —
= 120Cr4 45 6
r T
= lzocrz 5520 6
For this term to be rational, r should be a multiple of 2 and 6 i.e. r should be a multiple of 6 .
r=1{0,6,12,18, ..., 120}
Number of terms =21

Question151

1

10
If the constant term, in Binomial expansion of (Zxr + —2) is 180, then r is equal to

[2021, 22 July Shift-11]

Answer: 8

Solution:

2
X

10 10-k_-2k
General term = "C,(2x) "X 7,

IOCk(zl()fk)(XIOrfrkfzk)

10
(Zxr+ i)

10r -k — 2k = 0
C o 2

= k=577 ok

= r=-2+ 20 =>k<10

Ifk=8andr=-2+10=38

rk=5 and r=2
19¢, 2" =180
At, r =8 only this is satisfied.

Question152

The number of elements in the set {n € {1, 2, 3, ..., 100} : (11)" > (10)" + (9)"} is
[2021, 22 July Shift-11]

Answer: 96

Solution:

11">10"+9"

> 11"-9"> 10"

= (10+1)"—(10-1)"> 10"
"C,10"+"C, 10" +1C,10" P+ Ly



—{C,"C,10"="C 10" 1}
=2("C,10" ' +"C;10" %) > 10"
For,n=1=2.1x10
For,n=2 = 2(2) x 100
For,n=3 = 2(3- 10%+ 1) x 1000
For,n=5=

5 5 2,5 5
2(C,10"+°C,10°+°C,) x 10
Hence, n € {5,6,7, ...... 100}
~ Number of elements =96

Question153

100

10100
The lowest integer which is greater than ( 1+ #) is

[2021, 25 July Shift-11]
Options:

A3

B. 4

C.2

D. 1

Answer: A

Solution:

l 10IUU
LetP= (1+ W)

Letx:IOIOO:P:(1+ 1)X
X
P*XC +XC +XC 1 +xC 1 2
“arare () e y)
3
+"C3( i) +...up to (10" + 1) term
:>P:1+x(l)+
X
+X(X*1)(X*2).L
31 3

+... upto (10100

1 |
p=1+1+[(L1- L +(_+...)+...
= [(2! 2!x2) 3! ]

=P =2+

xx—1) 1
20 2

+1) terms

( Positive value less than 1,1, l+...)
21 31 4

+ Lyl 1y
no2r 3!
1 1
IR
= P=2+[ Positive value less than (e-2) ]
= P€(2,3)
So, lowest integer which is greater than P is 3.

Question154

n
If the co-efficient of x’ and x° in the expansion of (2 + %) are equal, then the value of n is equal to

[2021, 25 July Shift-1I]



Answer: 55

Solution:

_ 7. f X 7 n n-7 1

The coefficient of x in the expansion of (2+ §) ="C2" ' =
3

and the coefficient of x* = “C82“78 1

38
According to the question,
nC 211*7. l :“C 2n*8 L
[
n! n-8 1 n! n-8, 1
S N R S 2" 8
7l —7)! 37 8l(n-23)! 38

N 1 w2 — 1 o 1
7!(n—7)(n—8)! 87!n—8)! 3
> 2 _ 1
n—7 24
= n—-7=48=>n=>55

Question155

20 20~ 2,
kgo( C,)" is equal to
[2021, 27 Aug. Shift-1]

Options:

40
A ¥c,,

B.“C,,

40
c.¥c,,

41
D."C,,

Answer: C

Solution:

20
kZO (ZOCk)Z _ (ZOCO)Z + (20C1)2
+(ZOCZ)Z T+ (20C20)2
2C+C .. +¢ 2= Gt

(n!)’
40! _ 40

(201

20

Question156

If 20Cr is the coefficient of x" in the expansion of (1 + x)zo, then the value of 2:200 r220Cr is equal to
[2021, 26 Aug. Shift-I]

Options:
A.420%x2"

B.380x2'®



C.380x2"Y

D. 420 x 28

Answer: D

Solution:

r—1

nCr= ( E)n*lc
r
_ -1
'C.=n""C_,
- -1 -2 .
Similarly, = 1)""'C._,=(-1)(""°C,_,) - - (i)
Multiplying Eq. (i) with (r—1)
_ -1
r(r—1)"C,=nr— 1" 'C,_,
>10-1)"C.=n-(-1)""°C,_,
"C, = [r(r— 1) +1]"C,
=1r—1)"C,+1'C,
=nmn-1)""’C,_,+n-""'C,_,
2n _ _ n—-2 n
YrC, =n(n—-1) ¥ C,_,tn Y C_
r=2 1
Now, when n =20
2 _ 18 19
¥, =0x19)y"*c +205"C,
=(20x19)2'%+20. 2% =420 2"

Question157

Let ( " ) denotes "C, and
K

HERAUEES

0 otherwise .

9 12
i=0 i 12-k+i
8 8 13
+i20( i ) [ 13—-k+i ]

and A, — A, =190p, then p is equal to
[2021, 26 Aug. Shift-1I]

Answer: 49

Solution:

: &9 12 A SER .
Given, a, = ZO( (O C127k+1)+i§0( ij Chy_ t)
:Ak:éogcilzck—i+i§OSCi13Ck—i
9C012Ck+9C112Ck—1 +9C212Ck—2+-~-+
9C912C 2ok "'rioncrxmca—r=m+nc

k-9 k o

Similarly,

8
8~ 13 21
y f¢c, .=?'c,

i<o ! !



A= 21Ck_*_21Ck221Ck
A,-A,=2-('c,-%cy
=2(5985 - 1330)

= 190p=9310

p=49

Question158

2

11 11
If the coefficients of x in (x + i) and x ' in (x - L) , b #0, are equal, then the value of b is

bx bx2

equal to
[2021, 27 July Shift-1]

Options:
A.2

B. -1

C.1
D.—2
Answer: C

Solution:

11
Coefficient of x” in (x2+ L)
bx

11—
General term =“Cr(x2)‘( L) '
bx

_ llcrx3r* llbr* 11
= 3r—11=7=r=6
« Coefficient of x’ ="'C;b >
11
Now, coefficient of x 7 in (x - Lz )
bx

— 11-r

General term = ”Crxr( —l)

bx’
— I1-r
=11Cr( 1) < 1

b NEERET
:ncr( %l)ll’rthzz
Irl = 3r=22 =-7
=>r=>35
Coefficient =""Cy( ) =""cp*

Now, according to the question,

11C6b—5 =11C5b—6
b =1
Question159

A possible value of ' x, for which the ninth term in the expansion of

[25%1 log,(5* ' +1)y 10
log, \25 +7 g3
[ ()™

is equal to 180, is
[2021, 27 July Shift-1I]

0| —

Options:



A0
B.-1
C.2
D.1

Answer: D

Solution:

We have,

_ 1 1 10
{ 3log3\‘25*"+7 +3* g'lf’ga“ + }

—1,10
e e E
Ninth term in the expansion is 180.

——;  _10-8 __1 §
¢ So, l()Cg(\“zs"’bn [(SHH) 8 ]
= 180{ = (r+ 1) th term or expansion (x +a)",,
Tr+1:ﬂcrxﬂ*rar}
=>"c, 25" '+t ) =180
= 4525 T+ A1) =180

x—1
25ty
5x 1+1

Let5* '=t

2

£H7 _y

t+1
£+7=4t+4
£-4t+3=0
t=3)t-1)=0
t=3ort=1

=
=
=
=

Whent =3

s =3

5% =15

x =log15

When, t=1

s =1 t=5"1
=>x—-1=0

=>x =1

Question160

The ratio of the coefficient of the middle term in the expansion of (1 + x)20 and the sum of the

coefficients of two middle terms in expansion of (1 + x)19 iS ceneee
[2021, 25 July Shift-I]

Answer: 1

Solution:

Coefficient of middle term of (1 +x)20 is 20CIO.

Coefficient of middle term of (1 +x)]9 is 1°C9 and 19C1
According to the question

20 20
( CIO ) = CIO =1
19 19 20,
C9+ CIO CIO

0




Question161

6 12
If ( ‘% ) k is the term, independent of x, in the binomial expansion of ( i %) , then K is equal to

X

[2021, 31 Aug. Shift-I]

Answer: 55

Solution:

12 12
,_2)

-

T=ente(3)7 ()

_ (71)r( 12Cr : 12f ) X(127r72r)
4]27r

Term independent of r

12-3r=0

= r=4

12 4
C, 12 36
TS:(—1)4( 2_8) =2k

k=55

ke

Question162

3 x 72+ 2 x 10** — 44 when divided by 18 leaves the remainder
[2021, 27 Aug. Shift-1I]

Answer: 15

Solution:

3x72+2x 102 -44
=3x(6+1)2+2x(9+1)>-44

Now,

(1+6)7 =1+7C,6+7C, 6 +....+7C
=(1+61)

22
226

(1 +9)22: 1 +22C19+22C2-92+....+22C22622
=(1+9p)

o =3(1+6))+2(1+9u) 44
=18A+3+18u+2—44
=185-39=18a+15

3 x 7%+ 2 x 1072 - 44, when divided by 18
leaves remainder 15 .

Question163

If the coefficient of a’b® in the expansion of (a+2b + 4ab)10 isk- 216, then Kk is equal to
[2021, 31 Aug. Shift-1I]



Answer: 315

Solution:

1

10
(a+2b+4ab)'* = alobw( +2 +4)
a

<l

Generalterm

1\fh/2\%2,10-r —r
10!(—) (- 4!0nn
— 21010 b a)

r!n!(10 =1, —r,)!
So,1,=2,1,=3

3 ,10-2-3
Coefficient of a'p® = 101-2 -4~ ~
23110 -2 3)!
13
=2 10y 55
213151
k=315
Question164

If the sum of the coefficients of all even powers of x in the product

I+x+x+. X1 —x+x* =X +...+x™") is 61, then n is equal to
[NA Jan. 7, 2020 ()]

Answer: 30

Solution:

Let (1 X+ X X1+ XX X
=a,tax+ax +...

putx =1

I2n+1)=a,+a, +a,+...a, ... (i)
putx=-1

@n+Dxl=ay—a +a,+.....a ... (i)
Adding (i) and (ii), we get,
dn+2=2(ay+a,+....)=2x6l1

= 2n+1=61=>n=30

Question165

The coefficient of x* in the expansion of (1 +x+ ) is .
[NA Jan. 9, 2020 (I)]

Answer: 615

Solution:

General term of the expansion = —-Ot_xB*2r
al!Bly!
For coefficient of x*; p+2y =4
Here, three cases arise
Case-1:Wheny=0,=4,a=6
10! B

a!Bly!




Case-2:Wheny=1,8=2,0=7
10!

T 200
Case-3:Wheny=2,=0,0=38
100 _
810!12!

Hence, total =615

Question166

If a and P be the coefficients of x* and x* respectively in the expansion of (x + \/xz -1 )6 + (x - \sz -1 )6,
then:

[Jan. 8, 2020 (II)]
Options:

A. a+B=60
B.o+B=-30
C.o—B =60
D.o-p=-132
Answer: D
Solution:

Using Binomial expansion

(x+a)'+(x—a)"=2(T +T,+T+T,.)

Alx+ (= 1) + (x= {2 =1) =2T + T, +T,+T,)
20°C %+ x M (x — 1)+ °C (P - 1)+ °C (P - 1))

=2[x*+ 15(x° = x* + 15x°(x* — 22 + 1) + (-1 +3x7 = 3x* +x%)]
=2(32x°—48x* +18x* — 1)

a=-96and =36

L a—pB=-132
Question167
L\ 16
In the expansion of ( =% m) ,if 1 is the least value of the term independent of x when £ <0< 7

and 1, is the least value of the term independent of x when . <0< %, then the ratiol, : 1, is equal to :
[Jan. 9, 2020 (II)]

Options:
A.1:8
B. 16: 1
C.8:1
D.1:16

Answer: B

Solution:

General term of the given expansion

16—r T
e 2] ()
rl r\ sin® xcos 0

Forr=8 termis free from 'x '




1
¥ sin®0cos®0
58

T,='"°c, —=
8(sin26)8

9
When 6 € [ 775[’ ;—[] , then least value of the term independent of x
|, ="°Cg2" [~ min. value of 1, at 0 = /4]

T
16> 8
160 _ 28 160 8. o4

When 6 € [ ] , then least value of the term independent of x,

2 8 (L)s 8
2
[~ min. value of 1, at 0 =n/8]

1 16C .28.24
Now, _2:7168 —=
1 C, -2

16
8

Question168

3200
KR

If {p} denotes the fractional part of the number p, then { } ,is equal to :
[Sep. 06, 2020 (I)]
Options:

5
A2
7
B. ¢
3
C. 3

1
D.g

Answer: D

Solution:

3200 100
— =-0
3 (

~

1

8

= Lasgyo-
g

1
=+ Int
3 nteger

200
) |

Hrenoge 205D 2 ]

Question169

22
The natural number m, for which the coefficient of x in the binomial expansion of (xm + iz) is 1540,

is .
[NA Sep. 05, 2020 (I)]
Answer: 13

Solution:



- 1\"
Trﬂzzzcr.(xm)zz T ( ;)

_22 22m—mr—2
Tr+l— Cr'x m—mr T
w22m—mr—2r=1
oo 2m-1_ o 3:3-5

m+2 m+2
So, possible value of m=1, 3, 7, 13, 43

But **C, = 1540
= Only possible value of m = 13.

Question170

The coefficient of x* in the expansion of (1 +x+ X+ x3)6 in powers of x, is
[NA Sep. 04, 2020 (I)]

Answer: 120

Solution:

_A4\0
Coefficient of x* in ( 1] X ) = coefficient of x* in (1 - 6x*)(1 -x)™°
X
= coefficient of x* in (1 —6x*)[1+°C x+7Cx" +....]
=°C,~6-1=126-6=120

Question171

Let x> +3x+4)"" = rizoo a x". Then % is equal to .
[NA Sep. 04, 2020 (I)]

Answer: 8

Solution:

. L 2 o_ 2 4
The given expression is (2x"+3x+4) "= ¥ ax

r=0
10!

General term = 2x)"(3x)"%(4)"
r, !rz!r3!

Since, a, = Coeff. of x|
2r +r,=7andr +r,+r; =10
Possibilities are

0 7 3
1 51| 4
2 3|5
3 1 6

_ 10874 1003’

A TEY 5141




L 103’ @’ | 1012°3)@°
21315! 316!

a,, = Coeff. of x"?
2r +r,=13andr +r,+1r,= 10
Possibilities are

ry Fy LY

3 710
4 5|1
5 3| 2
6 1 3

_102)3N , 101293%)¢)
T T 4151

L 10123 | 101293)@)
513121 611131

a
3
WL =0=8
253

Question172

If the constant term in the binomial expansion of (\& %) " is 405, then |k| equals:
[Sep. 06, 2020 (IT)]

Options:

A9

B.1

C.3

D.2

Answer: C
Solution:

10 10—
Generalterm =T, ='""C(Vx)" " (—

)l’
10—r
_ IOCr(*k)r °x 2
10— 5r
_ IOC (7k)r 2
=", . x
Since, it is constant term, then
10— 5r
2
. 10, 2 _
21%C(=k)* = 405
2 405x2
=K'= J0x9
“lk| =3

—2r

=0=>r=2

81
=8y
9

Question173

If for some positive integer n, the coefficients of three consecutive terms in the binomial expansion of

a+ x)“Jr5 are in the ratio 5 : 10 : 14, then the largest coefficient in this expansion is :
[Sep. 04, 2020 (ID)]



Options:
A. 462

B. 330

C. 792

D. 252
Answer: A
Solution:

n+5 n+5C n+5C n+5C
5

Consider the three consecutive coefficients of (1 +x)" "~ be ’ a1

n+s
C 1 .
ﬁ =5 (Given)

T+2

rt+1
r+1 1 3
n+5-r 2
n+5 5
7

and mCr+l

r+2 _ 5 _ "
i 7=>12r Sn+6. . .(ii)

Solving (i) and (ii)) we getr=4and n=6
-~ Largest coefficient in the expansion is 11C6 =462.

Question174

1/2+51/8

If the number of integral terms in the expansion of (3 )" is exactly 33, then the least value of n is

iSep. 03,2020 (D]
Options:

A. 264

B. 128

C. 256

D. 248

Answer: C

Solution:

1oL
Here(32+58

h—r r
T, ="C(3) 2 (58
LOTT
2
So, rmustbe 0, 8,16,24......
Now n=t,=a+(n—1)d =0+32x8 =256

=n=256

and % are integer

Question175

9
If the term independent of x in the expansion of ( 3t - %) is k, then 18Kk is equal to :

2
[Sep. 03, 2020 (I1)]

Options:



A.S
B.9
C.7
D. 11

Answer: C

Solution:

9-r
_ _9 3x 1\*
General term =T = Cr( —) (——)

9 3\0°r 1\ 18-3
al5) ()

The term is independent of x, then
18—3r=0=>r=6

T3] ) e
_9x8x7 1N\ _( 71
3x2x1(6) 18)

7
18k =18x —=7
18

Question176

Let a> 0, p > 0 be such that o+ B2 =4, If the maximum value of the term independent of x in the

1 —1\10
binomial expansion of (ax 4 Bx ¢ )
[Sep. 02, 2020 (D)]

is 10k, then Kk is equal to :

Options:
A. 336
B. 352
C. 84
D. 176

Answer: A

Solution:

General term of

10 T
:](lcralOfrBr(x) 9 6
£ 10—r
9

1 -1 Ly10- L
(9epx0) e (wd) (ps)
]

Term independent of x i

« Term independent of x = '°C,a°p
Since o’ +p2 =4
Then, by AM-GM inequality

3 2 1
o +P

2

502722 dpt<16
-« The maximum value of the term independent of x = 10k
+10k=""C, 16 > k=336

> (@’b?) 2

Question177



n
For a positive integer n, (1 + i) is expanded in increasing powers of x. If three consecutive coefficients

in this expansion are in the ratio, 2 : 5 : 12, then n is equal to
[NA Sep. 02, 2020 (IT)]

Answer: 118

Solution:

According to the question,
"C,,:"C.:"C,,,=2:5:12
'C
= n
Crfl
=22n—T7r+2=0... (i)
C
r+1 - 12 on-r
n
c, 5 +
=5n—17r—12=0. .. (ii)
Solving egns. (i) and (ii),

,:2 n—r+l:§
27 T 2

i~

T

n=118,r=34

Question178

The value of 2:200 5O_FC6 is equal to:
[Sep. 04, 2020 (D)]

Options:

A, SIC7 _ 30C7

B. SOC7 _ 30C7

C. SOC _ 3OC

6 6

51 30
D. C7 + C7
Answer: A

Solution:

: : 2 50-r

The given series, ) Cs
r=0

_ 50 49 48 47 32 31 30
=TCHTCHTCHTC L HTCHTC T
_ (30 30 31 32 49 50~ _ 30
=(CCH7CY+ C+ T Cyt .. +TCHTC TG,
_ (31 31 32 49 50~ _ 30
=CCH CH+TCet.... +TC+TC—TC

=PC,+7c )+ .. +Pc +c, - Yc

7

7

Question179

0 0 2 0 a, .
Let (x+ 10)5 +(x— 10)5 =a taxtax +...+ asox5 for all x € R; then ;2) is equal to:
[Jan. 11, 2019 (II)]



Options:
A.12.50
B. 12.00
C.12.25
D. 12.75

Answer: C

Solution:

x+10) +(x - 10)™

_ 2 5
= a0+alx+azx +...+a50x
50

0

~oagtaxt 32x2 o Fagx
=2°C X+ x® 107+ e x 107+ )
@ ay=2-"Cy10%
a,=2-C,- 10"
- 50C2 « 1048

4

a 50, 50
a, CSO 10
50

Question180

If the third term in the binomial expansion of (1 + xlogzx)s equals 2560 , then a possible value of x is:
[Jan. 10, 2019 (D)]

Options:

1
A'Z

D.2\2
Answer: A

Solution:

Third term of (1+x"%")° = SCZ(XI%X)S N
_ SCZ(XIogZx)Z
Given, °C, (x")* = 2560

= (X" =256 = (+16)?
X = 16 or x " = 16 (rejected)

=16 = log,xlog,x =log,16 =4

log,x

logx=+2=x= 2% or27?

1

=
=
=
= x=4o0r -

4

Question181



10
The positive value of A for which the co-efficient of x* in the expression X ( Vx + 12) is 720, is:

[Jan. 10, 2019 (II)]
Options:

A4

B.2\2

C.A\s

D.3

Answer: A

Solution:

Since, coefficient of x* in the expression x>

(\/;+ %) is a constant term, then
X

2

10
Coefficient of x> in x° ( x+ X )
X

10
= co-efficient of constant term in (\/;Jr %)
X

2

_ 10
General term in (\/x + A ) =% (\x
X

j&
=
|
"
—
"ol>
~—

lO—r2
= IOC]_(X) 2 . 22
Then, for constant term,
loz’r—zr:0=> r=2
Co-efficient is x in expression = 'Oszz =720
= A2= 57279:16:x:4d
Question182

403

If the fractional part of the number 21—5 is %, then Kk is equal to:
[Jan. 9, 2019 (I)]
Options:
A.6
B.8
C.4
D. 14
Answer: B
Solution:

2403 _ 5400 53
547100 53

;(24)100. 8

_ 8(24)100 _ 8(16)100

=8(1+15)'°

=8+ 15n

When 2*? is divided by 15, then remainder is 8

Hence, fractional part of the number is %

Therefore value of k is 8



Question183

1 1,60
The total number is irrational terms in the binomial expansion of (7 >3 ) is :
Jan. 12, 2019 (II)]

Options:
A.55
B. 49
C.48
D. 54

Answer: D

Solution:

Let the general term of the expansion

1\60-r 1\

T, :“Ocr(7 5 ) (73 10)

- X L
— 60~ 5(-1)- 10

C.- (7 -3

Then, for getting rational terms, r should be multiple of L.C.M. of (5,10)
Then, r can be 0,10,20,30,40,50,60 .
Since, total number of terms =61
Hence, total irrational terms =61—-7=54

Question184

Aratio of the 5™ term from the begining to the S th term from the end in the binomial expansion of

1 10
2%+ % is:
23)3

[Jan. 12,2019 ()]

Options:

[SST

A.1:2(6)

W] —

B. 1:4(16)
1
C.4(36)3 : 1

1
D.2(36)3 : 1
Answer: C

Solution:




1,6
5th term from beginning T ;= 1OC4(2 3)

th -
and5” termfromend T, _,, ,= C,

2 2 1
= 23'21 —46)3:1=4-36)3:1
Question185

The sum of the real values of x for which the middle term in the binomial expansion of ( X;

1w

) 8
equals 5670 is :

[Jan. 11, 2019 (D]

Options:

A.0

B.6

C. 4

D.8

Answer: A

Solution:

th 3 8
Middle Term, ( §+1) term in the binomial expansion of ( X?+ 3) is,
X
3 4
T, = ( ) ‘5670

8§XTX6X5 = 12-4_

WTEETE X X =5670
=x° =81
=>x*-81=0

~ sum of all values of x = sum of roots of equation (x8 -81=0).

Question186

The value of r for which 20CrZOC0 +3cC
[Jan. 11, 2019 ()]

e +Pc, e+ ..+, is maximum, s :
Options:

A. 15

B. 20

C. 11

D. 10

Answer: B



Solution:

Consider the expression

20~ 20 20, 20, 20, 20, 20~ 20
C7C,+7C,_7C+7C,_,7Cy+...+7C, - TC,

For maximum value of above expression r should be equal to 20 .

as 20C20~20C0+20C19‘20C1+...+20C20~20C

20~ \2 4 20~ \2 20~ |2
=CC) +(CC) +..+(TC) =
Which is the maximum value of the expression, So, r = 20.

0

Question187

If 25 {SOC e C,_ 3= K(SOCZS),thenK is equal to:

[Jan 10, 2019 (ID)]
Options:

A. (25)

B.2” -1

c.2*

D 225

Answer: D

Solution:

» »s 150 50 —r
50 50—, — P —
r;{)( C Czs—r)7r§0 (\507“ 2525 )

50 25
- Z (\25 |2_5X( 5—1]r ))

= 50C25 r;) Cr _ 50C25(225)

Then, by comparison, K = 2%

Question188

The coefficient of t* in the expansion of ( 11:t6 ) 3
[Jan. 09, 2019 (II)]

Options:

A. 14

B. 15

C. 10

D. 12

Answer: B

Solution:



Consider the expression

_61\3
( 11 7tt) — (-
:(1—3t"+3t12—t18)(1+3t+ 32;'43
L3455, 3‘4-5-6f4+ww)
3! 4!

Hence, the coefficient of =1

3.4-5-6
41

_ 3x4x5%6_

1
4x3x2x1 >

Question189

n
The smallest natural number n, such that the coefficient of x in the expansion of (x2 + %) is nC23, is :
X

[April 10, 2019 (IT)]
Options:

A. 38

B. 58

C.23

D. 35

Answer: A

Solution:

n
(¥ 3)
X
T
Generalterm T __ | =“Cr(x2)“"( %) ="C .x™7"
X
To find coefficient of x, 2n—5r=1
Given"C ="C,; =r=230orn-r=23
~n=58 orn=38
Minimum value is n =38

Question190

If the fourth term in the Binomial expansion of ( % + xlogsx ) 6(x > 0) is 20 x 87, then a value of x is:
[April 9, 2019 (I)]

Options:

A8

B.§’

C.8

D.§ "’

Answer: B

Solution:



.. _ 7
“T , =208
3
:>6C3( Z) x (x]og*x)3 =20x8’
X

loggx loggx

3
=>8x20x(" ) =20x8 =X =64
X X

Now, take log, on both sides, then
(loggx)” — (loggx) = 2
=loggx=—1 orlogx=2

1 2
- 2 orx=
=X 3 x=38

Question191

If some three consecutive coefficients in the binomial expansion of (x + 1)" in powers of x are in the ratio
2: 15: 70, then the average of these three coefficients is:
[April 09, 2019 (II)]

Options:
A. 964
B. 232
C. 227
D. 625

Answer: B

Solution:

Given"C,_,:"C :"C_,=2:15:70

1-lcrfl — lan nCr — E
nc 15 nc 70
T rt1

r zand r+1_ 3

n-r+1 15 n-r 14
=17r=2n+2and 17r=3n- 14
ie.,2n+2=3n-14=>n=16&r=2

16, 16 16,
Ci+ G+ Gy 16+120+560

~ Average = 3 3
= 62—6 -3
Question192

The sum of the co-efficients of all even degree terms in x in the expansion of

(X+ \/x3—1)6+ (X— \jx3—1)6, (x>1)is equal to :
[April 8, 2019 (I)]

Options:
A.29
B. 32
C.26
D. 24

Answer: D

Solution:



@ (x+1=1)"+(x—1x-1)°

=20+ Cx (X — )+ - 1) +°C (' — 1))
=[x+ 15x — 15x* + 15x° - 30> + 152 +x° - 3x®  +3x°—1]
Hence, the sum of coefficients of even powers of x =2[1 -15+15+15-3-1]=24

Question193

1 6

If the fourth term in the binomial expansion of ( \/ L4y ) is equal to 200, and x > 1, then the

x] +log, x

value of x is:
[April 08, 2019 (II)]

Options:
A. 100

B. 10
C. 10’

D. 10*

Answer: B

Solution:

-~ fourth term is equal to 200 .
1

T4:6C3( \/ ( ;) )3()(12)3:200

1 +log,x
__ 3 1
= 20x 21 +10g,%) . 4~ 200
3
x4 2(1+logx) = 1
Taking log,, on both sides and putting log, x =t
1 3 2
-+ —— |t=1=>t"+3t—-4=0
( 4 20 +t))
S+ —t—4=0((t+4)~ 1(t+4)=0
=>t=1 or t=—4
log, x=1=x=10
orlog x=—4=x= 107
According to the question x> 1, ~x =10

Question194

8 6
The term independent of x in the expansion of ( % - ;‘—1) . (Zx2 - %) is equal to :

[NA April 12, 2019 (IT)]
Options:

A.-72

B. 36

C.-36

D.-108

Answer: D



Solution:

Given expression is,

(L,x_*) - 3\
60 81 ( Xz)
1 2 37\6 xP/ 5 33\
= L2 2} - X (3 2
(> 2) wl(g)
Term independent of x
- or 1 2 3)\¢_ 1
= Coeffi t of —(2x"- =) - —
oefficient of x” in 60( X Xz) 8T

6
coefficient of x ® in (2x2 - % )
X

_ —le 343, 16 5
SICRPEF + C0)
=-72+36=-36

Question195

1£2°C, +(2%*'C, + (3)7C, +.......

[April 12,2019 (IT)]
Options:

A. (420,19)

B. (420,18)

C. (380,18)

D. (380,19)

Answer: B

Solution:

@]

Given, 2°C, +2%-%°C,+3%- 2, + ..+ 207 - **

3
=AY
Taking L.H.S.,

20 20
=y =23 r-"c,
r=1 r=1

20

-1
20 20

_ 19 19

720[ Zl(rfl) Cr7]+r§1 Cr—l]

r=

20
:20[19 > ‘*cr72+2‘°] =20[19.2"8+2"
r=2

=420x2"

Now, compare it with R.H.S., A =420 and =18

+(20%*°C,, = A@2"), then the ordered pair (A, B) is equal to :

Question196

The coefficient of x'* in the product (1 +x)(1— x)10 (1+x+ xz)9 is :

[April 12, 2019 (1)]
Options:

A. 84

B. -126

C.-84

D. 126

Answer: A



Solution:

Given expression,
1-0"0+x+x’0+0=1-)’1-x)
= *x3)97x2(1 7)(3)9
= Coefficient of x'¥ in - x3)9* coeff. of x'® in (1 fx3)9
9 _ 9l _7x8%x9 ¢,
6 6!3! 6

Question197

If the coefficients of x* and x° are both zero, in the expansion of the expression (1 + ax+ bxz)(l - 3x)15 in
powers of x, then the ordered pair (a, b) is equal to:
[April 10, 2019 (D]

Options:

A. (28,861)
B. (-54,315)
C.(28,315)

D. (-21,714)
Answer: C

Solution:

Given expression is (1 +ax + bxz)(l - 3x)15

Co-efficient of x* =0

=15 (-3y +a- PC,(-3)+b- ", =0

> ¥X9715X3a+b:0

=945-45a+b=0. . .())

Now, co-efficient of x> = 0

15 3 15 2 15 _

="°C (-3 +a- PC,(-37 +b- °C,(-3)=0

=>15><14><13 15x14%x9
3x2 2

=15%x3[-3x7x13+ax7x3-b]=0

=2la—b=273 ... (ii)

From (i) and (ii), we get,

a=28,b=315= (a, b) = (28, 31, 5)

X (=3 x3x3)+ax —bx3x15=0

Question198

The sum of the series 2'20C0 +5- 20C1 +8- '20C2 + 1120C3 +..+ 62'20C20 is equal to :
[April 8, 2019 ()]

Options:
A 2%
B. 2%
c. 2B

D 224

Answer: B

Solution:



20, 20, 20, 20,
2-20C,+5-2C, +8.7C, +......+62.7°C,,
20 20 20
=Y @(r+2°C,=3 ¥ r.7C,+2 ¥ *C,
r=0 r=0 r=0
20 20
_ 19 20
=603 C, ,+2 ¥ *C,

T
=60x2"+2x22=2"[15+1]=2%

Question199

The coefficient of x'’ in the expansion of (1 + x)2(1 + xz)3 a+ x3)4 is equal to
[Online April 15, 2018]

Options:
A.52
B. 44
C.50
D. 56

Answer: A

Solution:

w(1+ X)2 =1+2x+x%,

(1 +x2)3: 1432 +3x* +x°

and (1+x)* = 1+4x>+ 6x° + 4x’ +x"?

So, the possible combinations for x'* are:
x-xg,X-x6-x3,x2~x2~x6,x4~x6

Corresponding coefficients are 2 x4,2x1x4,1x3x6,3 x6 or 8,8,18,18
~ Sum of the coefficient is 8 +8 + 18 + 18 =52

Therefore, the coefficient of x'° in the expansion of

1+x)X 1+ 1 +x3) s 52.

Question200

8 8
If n is the degree of the polynomial, | ——! ] + [ — L | and mis the coefficient of x"

Vs +1- 158 -1 st +1+ {501

in it, then the ordered pair (n, m) is equal to
[Online April 15, 2018]

Options:
A. (12, (20)h
B. (8, 5(10)"
C. (24, (10)%)

D. (12, 8(10)")
Answer: D

Solution:

1 8 1 8
. + T T
[ \“5x3+1—v‘5x3—1] [ \45x3+1+\w‘5x3—1]
After rationalise the polynomial we get



[ | 5 \5x3+1+\J5x31]8
15 +1-15C—1 {53 +1+\5¢—1

| (so+1-1sx0-17"
+ [c.3 [c.3 X\‘ 3 1= 3
V5x+1+V5x -1 \5x°+1—-V5x"—1
=5 T3 48 —3—— T3 48
:[ V5X3+1+V‘5x371] +[ \4“5x3+1*\“5x371]
G+ - (55— 1) G+ - (55— 1)

8 818
= %[(\j5x3+1+\“5x3—1) +(5+1-5¢-1)"] ]
\—8 | 6 2
m e s+ 1) i (Vs 1) (s —1)
1 —S\4, |3 \4
T +e,(sx+1) ({5 —1)
T3 \2( T3 )\ T3 \8
L e s+ 1) (s = 1)+ ey ({5 1)
= SC, (5 + ) IO, + 1) (5 - ) + 8,
1
= ? (5x3+1)2(5x3—1)2
L e+ 1)+ SCS(SX:; -

So, the degree of polynomial is 12 .
Now, coefficient of x'* = [ *C,5*+°C,5*+°C,5* +*C 5" +¥C,5*]
4 2_8 = 54 X 24>< z
2
=10*x2* = 8(10)*

=5

Question201

The coefficient of x” in the expansion of the product (2 - xz) (1+2x+ 3x2)6 +(1- 4x2)6) is
[Online April 16, 2018]

Options:
A. 106
B. 107
C. 155
D. 108

Answer: A

Solution:

Leta=((1+2x+3x)%+(1-4x)%
Coefficient of x° in the expansion of the product
@ —x((1+2x +3x)° + (1 - 4x%)°)
= 2( Coefficient of x*ina )— 1 (Constant of expansion)
In the expansion of ((1 +2x +3x)°+ (1 — 4x%)°).
Constant =1+1=2
Coefficient of x* = [ Coefficient of x” in (°C (1 +2x)°(3x>)") ]
+[ Cofficient of x in (°C,(1 +2x)°’(3x")") ] —[°C,(4x")]
=60+6x3—24="54
.. The coefficient of x* in (2 —x*)((1 +2x +3x%)%+ (1 - 4x)%)
=2x54-1(2)=108—-2=106

Question202

The sum of the co-efficients of all odd degree terms in the expansion of
(x+ 1)+ (x= ¥ =1), x> Dis :
[2018]



Options:
A.0

B. 1

C.2

D.-1
Answer: C

Solution:

Since we know that,
x+ a)5 +(x— a)5
= 2[5C0XS + 5sz3 sl 5C4x . a4]
™2 \5 =2 _\5
c xR -1+ (x= - 1)
=2PC 0 (- D+ x (- 1)
=20x° +10x° — 10x + 5x” — 10x* + 5x]
~ Sum of coefficients of odd degree terms =2

Question203

If 27)°” is divided by 7, then the remainder is:
[Online April 8, 2017]

Options:

Al

B.2

C.3

D.6

Answer: D

Solution:

28-1°"° _ 280—1
7 7
L 28 -T7+7-1_ T -1)+6
7 7
. Remainder =6

Question204

10
The coefficient of x ~ in the binomial expansion of ( 5 xt1  — x71 ) where x #0, 1, is

[Online April 9, 2017]
Options:

Al

B.4

C.-4

D.-1



Answer: A

Solution:

&2 Dee x4y Ok-DEx+D "

& =x3 41 Vx(Vx— 1)
N M N IR PMENT
20— 5r
T, ,="Cx 6
forr=10
Ty= 10C10X—5

. v =5 _ 10 10 _
Coefficient of x ° = "'C,,(D(-1)" =1

Question205

The value of *'C, - '’C )+ ('C,- "'C)+('c, - 'Cy + C'c, - "'Cy +....+(¢'C,, - 1°C, ) is:
2017)

Options:

A.20-2"

B. 2" -2"

c.2'-2"

D.2*-2’

Answer: A

Solution:

We have (*'C,+7'C,......+7'C,) —(’c, +°C,.... °C, )
1

= E[(21c1+....+21c10)+(2‘c”+...‘21c20)]—(2‘°—1)

.10 10 10~ _ Al0

1%, +'°C,+....+'°c, =2~ 1)

_ 121 4 nl0
= 5[2 21-(2 1)

10

= 01— 1)=22-2°

Question206

1 18

If the coefficients of x > and x * in the expansion of | x S+ Ll , (x>0), are m and n respectively,
2x 3

then ™ is equal to :

[Online April 10, 2016]

Options:
A.27

B. 182
C.frac54
D. frac45

Answer: B



Solution:

( l)ls—r | 6 21 .
18 _18
Tr+17 Cr X3 ( l) CrX 3 ;
2x 3
2r
6-Z- 2or=12
{ 3 >r }
2r
6- ZL——4=5r=15
3 r
18 1
C.—
coefficient of x 2 _ 12512 —182
coefficient of x * 18 L
15 15
2
Question207

n
If the number of terms in the expansion of (1 - %+ iz) ,X# 0, is 28, then the sum of the coefficients of

all the terms in this expansion, is:
[2016]

Options:
A. 243
B. 729
C.64

D. 2187

Answer: B

Solution:

Total number of terms =""C, =28

n+2)(n+1)=56;n=6

2

2

6
~ Put x =1 in expansion (17 2, i)
X x

we get sum of coefficient = (1 -2 +4)°
=30=729

Question208

If the coefficients of the three successive terms in the binomial expansion of (1 +x)" are in the ratio
1:7: 42, then the first of these terms in the expansion is:
[Online April 10, 2015]

Options:
A.8"
B 6™
c 7t

D 9th

Answer: C

Solution:



! T “Cr+] — nCr+2
1 7 42
By solving we getr=16

so, itis 7™ term.

Question209

The term independent of x in the binomial expansion of ( 1- % + 3x5) (ZX2 - J—()S is:
[Online April 11, 2015]

Options:

A. 496

B. -496

C. 400

D. -400

Answer: C

Solution:

8 _ T
General term of (sz— %) is 8Cr(2x2)8"( Yl)
-~ Given expression is equal to
8
(1— l+3x5) cr(zxz)g”(— l)r :scr(2x2)s"(— l)r— lgcr(z)(z)s"(— l)r
X X X X X
5.8 28— 1\"
+3x° 8¢ (2x%) (— ;)
— 8Cr287r(71)rx1673r78Cr287r(71)rx1573r
+3.8Cr2(87r)(7 l)r(il)rXZIfSr
X
For the term independent of x, we should have
16-3r=0,15-3r=0,21-3r=0
From the simplification we getr=5and r=7
_.__8C5(23)(_ 1)5 _3. 8C7‘2
8! B 8!
HEcR N E s
= (56 x 8)—48
=448 — 6 x 8 = 448 — 48 = 400

Question210

The sum of coefficients of integral power of x in the binomial expansion (1 — 2\/;)50 is:
[2015]

Options:

A 13%-1)
B. 12%+1)
C. %(35°+1)
D. 13%)
Answer: C

Solution:



We know that (a+b)" +(a—b)"
=2["C"’+"C,a" b +"C,a" bt ]
(1=2¥"+ (1 +2¥x)"
2[50CO N 50C2(2\/§)2 . 5°C4(2\/;)4...]
=20C, +7C,2% + 2% + .. ]
Putting x = 1, we get
3304

2

50 50, 2,50 4 _
c,+°C,2°+*c,2* =

Question211

If the coefficents of x° and x" in the expansion of (1 +ax+ bxz)(l - Zx)18 in powers of x are both zero,
then (a, b) is equal to:
[2014]

Options:

N
3
[\S)

A (14,

|I\)
W
[\S)

B. (16,

N
W
—

C. (16,

e |

—

~—— O N~ e

25
D. (14, =1

Answer: B

Solution:

Consider (1 +ax +bx>)(1 - 2x)'®
= (1+ax+bx)[*C, - "*C,2x)].

+ ¢ 2% - "c,2x’ + e,ex)t - ]
Coeff. of x* = "*C,(=2)’ +a- (-2)*- "*C, +b(-2) - **C, =0
Coeff. of x’=~"*C, - 8+ax4."C,~2bx 18=0
__18x17x16 ¢, 4a+18x17 0 o

6 2

=-51x16x8+ax36x17-36b=0
=-34x16+5la—-3b=0 =5la—3b=34x16="544
=5la-3b=544 ... (i)
Only option number (b) satisfies the equation number (i)

8+

Question212

IfX ={4"-3n—-1:n€N}andY ={9(n—1) : n €N}, where N is the set of natural numbers, then
X UY is equal to:
[2014]

Options:
A X
B.Y
C.N
D.Y-X

Answer: B



Solution:

4"-3n—1=(1+3)"-3n-1
=["Cy+"C,-3+"C,- 37 +.....+"C,3" - 3n—1
=9["C,+"C,-3+....+"C, 3" 7]
~4"—3n—1is a multiple of 9 for all n
~X = {x:xis a multiple of 9}
Also,Y ={9n-1):n€eN}

= { All multiples of 9}
Clearly X cY.~XUY =Y

Question213

The number of terms in the expansion of (1 + x)101

[Online April 9, 2014]
Options:

A. 302

B. 301

C. 202

D. 101

Answer: C

Solution:

Given expansion is
1+x)"1 —x+xH)'
=(1+x)(1+%)"1 —x+x)'°
=(1+0[(1+x)(0 —x+x)]'
=1+ -x)""]
Expansion (1 7)(3)100 will have 100+ 1 =101 terms

So, (1+x)(1 —x)'® will have 2 x 101 =202 terms

Question214

is:

If1+x*+x°= § a(1+x), for allxin R, then a,

[Online April 12, 2014]
Options:

A. 4

B.6

C.-8

D. 10

Answer: A

Solution:

4 5 S i
l+x"+x"= ¥ a(l+x)
i=0
=a,+a,(1+%) +ay(1+x)’ +ay(1+x)’
-%—a4(1+x)4-%—'¢15(1+x)5

s1+xt+x°

1+x*-x'"

in powers of x is:



=a,+Ta,(1+x)+ayl +2x+x2)+a3(1 +3X+3X2+X3)
+a,(1+4x+6x +4x° +xN +a (1+5x+ 105"+ 10x° +5x* +x°)
s1+xt+x°
=a,ta +al><.+aer232)<+a2x2+a3 +3ax
-%—3213x2 + 213)(3 +a,+4a,x+ 6214)(2 + 4214x3 + a4x4 +a
2 3 4 5

+5a,x +10a.x" + 10a,x” + 5a,x” +a,x
Ss1+xt+x°

=(ay+a, +a,+a,+a,+a,)+x(a, +2a,+3a,+4a,+5a)
+x2(a2 +3a, +6a,+ 10a,) + 7(3(a3 +4a,+10a,)
+x*(a, + 52,) +x°(ay)
On comparing the like coefficients, we get
ag=1...(1);a,+5,=1.... (i) ;
ay+4a,+10a,=0....... (iii)
and a,+3a;+6a,+10a,=0...(iv)
from (i) & (ii), we get
a,=—4 ...(v)
from (i), (iii) & (v), we get
a,=+6 ....... (vi)
Now, from (i), (v) and (vi), we get
Q. =—

2

Question215

55
If (2 + %) is expanded in the ascending powers of x and the coefficients of powers of x in two

consecutive terms of the expansion are equal, then these terms are:
[Online April 12, 2014]

Options:

A.7™ andg™
B.8" and9™
C.28" and29™
D.27" and 28"
Answer: A

Solution:

Letr™ and r+1)™ term has equal coefficient
55 55
2+ 5) :255(1+ 5)
(2+3 :

T
™ term =25555Cr( %)
5555~ 1

C.—

T

Coefficient of x" is 2

th _ 5555 x\""!
(r+1)" term =2 Cr+1(g)

- +1: . 5555 1
Coefficient of x' " is 27°°C__ |- p

Both coefficients are equal
5555~ 1 _ 45555 1
=G

rtl r+1
R W
[t|55—r |r+1|54—r 6
6(r+1)=55-r
6r+6=55—r
Tr=49
r=7@+1)=8

Coefficient of 7™ and 8™ terms are equal.




Question216

The coefficient of x'*'~ in the expansion of (1 +x" +x*>)"°

[Online April 19, 2014]

, (Where n <22 is any positive integer ), is

Options:
Al

10
B.'°c,

C.4n

253
D. %,

Answer: B

Solution:

Given expansion (1 +x"+x>>)!

Let X1012 _ (l)a(xn)b . (X253)c

Here a,b,c,n are all + ve integersand a< 10, b<10,c<4,n<22,a+b+c=10

Now bn +253¢ = 1012

=bn=253(4-c¢)

For ¢ <4 and n<22;b> 10, which is not possible.

~c=4,b=0,a=6

ax1012 2 (1)6 . (Xn)O . (X253)4
- 1012_ 101 _ 10

Hence the coefficientof x ~ “ = coal - Ce

Question217

If the 7 th term in the binomial expansion of ( ﬁ +v3Inx ) 9, x > 0, is equal to 729, then x can be
[Online April 22, 2013

Options:

A&

B.e

C.

N o

D. 2e

Answer: B

Solution:

Letrt1=7=r=6
Given expansion is
— 9
( _L+\/3 lnx) , x>0
V[3]84
We have
T, ="C(" 7 for (x+a)"
~ According to the question

3 3 6
7z9=9c(—) C(V31
6 @84 (3 ]’IX)
3
:>36:84><§—4><33><(6lnx)

>(nx)°=1= (Inx)° = (Ine)°
=>X=¢€




Question218

If for positive integers r > 1, n > 2, the coefficients of the (3r) ® and (r+2) th powers of x in the

expansion of (1 + x)211 are equal, then n is equal to :
[Online April 25, 2013]

Options:
A 2r+1
B.2r—1
C.3r
D.r+1

Answer: A

Solution:

Expansion of (1+x)™is 1+°C,x+>'C,x" +....... +

2nC xr+ ZnC X1-+l T + 2nC X2n
T r+1 2n

As given 2“Cr+2 = 2“C3

N (2n)! _ (2n)!
r+2)!2n-r-2)! (3r)!(2n-3r)!

=3n)!(2n-30)! = +2)!2n-r-2)!...(1)

Now, put value of n from the given choices.

Choice (a) putn=2r+1in (1)

LHS : 30)!(4r+2-31)! = B)!(r +2)!

RHS : (r+2)!(31)!

=LHS=RHS

Question219

1 L\10
The sum of the rational terms in the binomial expansion of (2 7437 ) is:
[Online April 23, 2013]

Options:
A.25

B. 32
C.9

D. 41

Answer: D

Solution:

(21/2+31/5)10 _ 10C0(21/2)10
Jr]()C1(2l/2)9(3]/5)+ ...... + 10C10(3l/5)10

There are only two rational terms - first term and last term.
Now sum of two rational terms

=2 +3)Y=32+9=41

Question220



10
The term independent of x in expansion of ( xil  — x-l ) is

*P-x"+1 x—x"?
[2013]
Options:
A. 4
B. 120
C.210
D. 310

Answer: C

Solution:

Given expression can be written as
[ (Xl/s)s+ B (&)27 12 ] 10
X3 —x3+1 \/;(\/;* 1)

=((x1/3+1)7< \/;\/;1))10=(x1/3+171* 1 )'0

_ (X1/37X*1/2)10

Generalterm =T
r+1

r

:IOCr(xl/3)107r(7X71/2)r:IOCrX 3 .(-1y-x 2
10—r 1

_10C(71)r 3 2

=", LX

Term will be independent of x when 37 -

= r=4
So, required term =T ='°C, =210

Question221

15
The ratio of the coefficient of x'* to the term independent of x in the expansion of (x2 + %) is :

[Online April 9, 2013]

Options:
A.7:16

B. 7: 64
C.1:4
D.1:32
Answer: D
Solution:

T, = 15Cr(xz)15—r. ox VY= 15Crx Q) x 30
For independent term, 30—-3r=0=r=10
Hence the term independent of x,

15 10
T=7"Cox®
For term involve xls, 30-3r=15=>r=5
Hence coefficient of x'* = °C x (2)°
15!
15 5 —_
C.x(2
Required ratio = —= ( )10 = 15'10!5! -
C,,x(2 .
0 @7 S <@

=1:32



Question222

If n is a positive integer, then (V3 + 1) — (3 — 1) is
[2012]

Options:

A. an irrational number

B. an odd positive integer

C. an even positive integer

D. a rational number other than positive integers

Answer: A

Solution:

Consider (V3 + 1) - (\3 — )™

2n
=2
2n—1 , 2 \2n—3 | 2 2n—5
[ C (V)™ T () e () T ]
~“(a+b)'—(a—b)"
_ ~1 -3,3
=2['C;a" b+"Ca" b
= which is an irrational number.

Question223

iy =1-(-D+y-D'-@-1’
+..-(y— 1)17 then the coefficient of y2 initis [O
[Online May 7, 2012]

Options:
17
A.T°C,

17
B."c,

18
c. 'fc,

D. 18C3
Answer: D

Solution:

Given function is

f@=1-(-D+y- 1=+ == 1"
In the expansion of (y — 1)"

T = “Crynir(fl)r

coeff of y2 in(y— 1)2 = 2C0

coeff of y* in (y— 1)’ =—C,

coeff of y? in (y—1)* = 4C2

So, coeff of termwise is

2 3 4 5 17
Cy+°C,+*C,+°Cy+ e +'7c,

— 3 4 5 17

=14°C, +C,+°Cy +'7c,,

_ 3 3 4 5 17

=(C,+3C)+ 10, + 70+, +'7c,
4C +4C +5C o +17C



Question224

1/5

+ Xl/10)55

The number of terms in the expansion of (y , in which powers of x and y are free from

radical signs are
[Online May 12, 2012]

Options:

A. six

B. twelve
C. seven

D. five

Answer: A

Solution:

L 1yss
Given expansion is (y 5+x 10)
The general term is
1 1

T :SSC,(yg)SSq' (xm)r

T, , would free from radical sign if powers of y and x are integers.
55-r
5

=r is multiple of 10 .

Hence, r =0, 10, 20, 30, 40, 50

Itis an A.P.

Thus, 50=0+(k—1)10

50=10k—-10=>k=6

Thus, the six terms of the given expansion in which x and y are free from radical signs.

i.e.

and = are integer.
10 9

Question225

n
The middle term in the expansion of (1 - i) (1—x)" in powers of x is
[Online May 26, 2012]
Options:

A -TC,

n

B.-'C

n

Answer: D

Solution:

Given expansion can be written as
( X; 1 )" . (1 7X)n= (71)nxfn(1 7X)2n
Total number of terms will be 2n+ 1 which is odd ( = : 2n is always even )



- Middle term = %

=(m+1)th
Now, T _, ="Cr(1)'x“7r
2n

Lo
A SRl
xn . (_ 1)[1

Middle term is an odd term. So, n+ 1 will be odd. So, n will be even.

~ Required answer is 2nCn

Question226

Statement -1: For each natural number n, (n + 1)7 — 1 is divisible by 7 .

Statement -2: For each natural number n, n’ — n is divisible by 7.
[2011 RS]

Options:

A. Statement- 1 is true, Statement- 2 is true; Statement- 2 is a correct explanation for Statement-1.

B. Statement- 1 is true, Statement- 2 is true; Statement-2 is NOT a correct explanation for Statement-1
C. Statement- 1 is true, Statement-2 is false

D. Statement-1 is false, Statement- 2 is true

Answer: A

Solution:

Statement 2:

P(n) : n’ —n is divisible by 7

Putn=1,1-1=0is divisible by 7 , which is true

Let n=k, P(k) : k' —k is divisible by 7, true

Putn=k+1

» P(k+1): (k+ 1) —(k+1)is div. by 7 P(k+ 1) : k' +'C K+ C,° + ...+ [Ck+1—k—1,is div. by 7 .
Plk+1): (k' —k)+(Ck*+"C K+ +7C k) is div. by 7

Since 7 is coprime with 1,2,3,4,5,6 .

So’C,,’C,, ......” C, are all divisible by 7

~ P(k+ 1) is divisible by 7

Hence P(n) : n’ —n is divisible by 7

Statement 1: n” —n is divisible by 7

= (m+1) - (n+1)is divisible by 7

= (m+1) -n"— 1+’ —n)is divisible by 7

= (n+1) —n’~1is divisible by 7

Hence both Statements 1 and 2 are correct and Statement 2 is the correct explanation of Statement -1

Question227

The coefficient of x_ in the expansion of (1 —x— X+ )(3')6 is
[2011]

Options:

A.-132

B.-144

C. 132

D. 144

Answer: B

Solution:



(1-x—xX+x) =1 —x) -1 -x)]°

=(1-%°1-x)°

=(1-6x+15x* —20x" + 15x* — 6x° +x%) x (1 - 6x* + 15x* —20x° + 15x" — 6x'* + x'?)
Coefficient of x” = (=6)(=20) + (—20)(15) + (—6)(~6)

=144
Question228
LetS, = £ j-1)°C,, 8, = 1 j'°C;and 8, = § j*°C,.

Statement -1: S3 =55x2°

Statement -2: S, =90 x 2° and S, = 10 x 2°
2010]

Options:

A. Statement - 1 is true, Statement -2 is true; Statement -2 is not a correct explanation for Statement -1.
B. Statement -1 is true, Statement -2 is false.

C. Statement -1 is false, Statement -2 is true.

D. Statement - 1 is true, Statement 2 is true; Statement -2 is a correct explanation for Statement -1 .

Answer: B

Solution:

C,+°Cy+ ... +7Cy = 102

Question229

The remainder left out when 8" — (62)" "' is divided by 9 is:
[2009]

Options:
A2
B.7
C.8
D.0

Answer: A

Solution:

(8)211 _ (62)211+ 1

— (64)n_ (62)2n+1
=63+ 1) = (63— 1)""!
=["Cy(63)"+"C,(63)" ' +"Cy(63)" ..o +"C,(63)+"C, [+ TICL63)" T (-t
=63 % ["Cy(63)" ' +"C,(63)" T +"C,(63)" ... +"C, ]+ 1-63x

[2n+1(:[)(63)21172n+1cl(63)2n*1+ ...... +2n+1c

=63x some integral value +2
Hence, when divided by 9 leaves 2 as the remainder.

2n+1:|

ol T1



Question230

Statement -1: § (r+1)"C,=(n+2)2" "'

Statement-2: ¥ (r+1)"Cx"=(1+x)" +nx(1+x)" .

[2008]

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:

From statement 2:

n n n

Yat)'Cx' =Yy r-"Cx'+ ¥y "Cx'

r=0 r=0 r=0
n n r n L r—1 n

= er FCrilx +(1+x) =nx Y C_x +(1+x)
r= T r=

=nx(1+x)" '+(1+x)"=RHS

-~ Statement 2 is correct.

Putting x = 1, we get

n

Y (r+1)'C,=n-2" '+2"=@n+2)- 2" "

r=0

-~ Statement 1 is also true and statement 2 is a correct explanation for statement 1

Question231

In a shop there are five types of ice-creams available. A child buys six ice-creams.

Statement-1 : The number of different ways the child can buy the six ice-creams is 10C5

Statement -2: The number of different ways the child can buy the six ice-creams is equal to the number

of different ways of arranging 6A 's and 4B 's in a row.
[2008]

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: A

Solution:

The given situation in statement 1 is equivalent to find the non negative integral solutions of the equation x, +x, +x,+x,+x,=6

which is coeff. of x° in the expansion of
(1+x+x>+x+......0)° = coeff. of x°in (1 -x)~°

= coeff. of x®in 1+ 5x + 52;?)(2 .........

_5:6-7-8-9-10 _ 10! _10e
6! 614! 6
-~ Statement 1 is wrong.



Number of ways of arranging 6A 's and 4B 's in a row
_ 10!
614!
-~ Statement 2 is true.

= 10C6 which is same as the number of ways the child can buy six icecreams.

Question232

In the binomial expansion of (a—b)", n > 5, the sum of 5 ™ and 6™ terms is zero, then a/b equals
[2007]

Options:

n—5
A. G

=3
|
~

B.

=]
| o w
~

o

D.

=
|
(V)

Answer: B

Solution:

T,,,=(D"."C(a)" " (b)"is an expansion of (a—b)"

1l
~ Sthterm =t;=t, ,
_ (_1)4 . nC4(a)n*4 . (b)4 _ nC4 . an*4 . b4
6th term =t =t;,, = (—1)*'C,a)" (b)’

Given t;+t,=0

.-,hC4 . aﬂ74 . b4+(*nC5 . an75 . b5) -0
- a_n.b47 _nl LbS B
A4 F# TS
n! - anb4 1 b
Hn-5)a’ - 53] “0ra%0.b#0
4n-5)'lt =4 5~a] [va#0,b#0]
1 _b_g5a_n-4
n—-4 5a b 5
Question233
The sum of the series 20C0 - 20C1 + 20C2 _ 20C3 o 20C10 is
[2007]
Options:
A. 0
20
B. CIO
C. _zoclo
1
D. 4Cy
Answer: D
Solution:

We know that, (1+x)* ='C,+°C,x +'Cx*

20 10 20 20
T TC XL TG



Putx =1, (0) =*°C,—*’C, +*°C, = *’C,+......
+2C,,=2C ... +7°Cy,

>+....—C,1+7°C,,

220 2[20C0 _ zoc1 n 20C2 _ 20C3

%zoc

+ 10

Question234

For natural numbers m, n if (1 -y)"(1 +y)"

[2006]
Options:

A. (20,45)
B. (35,20)
C. (45,35)
D. (35,45)
Answer: D

Solution:

1=y"1+y)
_ [1 7mcly+mczy27 ...... ][] +ncly+11CzyZ+ ..... ]

=1+@m-m)y+ { m(rrafl)+ n(n;l)

~a,=n-m=10

7mn}y +....

2 2
m-+n"-m-n—2mn_,
2
(m—n)>—(m+n) =20
=m+n =80 ...(ii) [from (i)]
Solving (i) and (i), we get
~m=35n=45

and a, =

Question235

1
If the coefficient of x” in ’ ax’ + ( bix) ] equals the coefficient of X in [ ax — (

satisfy the relation
[2005]

Options:
A.a—-b=1
B.a+b=1

C. ==1

ol

D.ab=1

Answer: D

Solution:

and a, = a, = 10, then (m, n) is

1
L)] ,thenaandb

bx>



.+ in the expansion

T

2, 1M _n nii-rf 1)\F

+ = = —
[ax bx ] Cr(ax ) ( bx)
_ llcr(a)ll 7r(b)7r(x)227 2r—r
For the Coefficient of x’, we have
22-3r=7=>r=5
.. Coefficient of x
CION
Again T __ in the expansion
11 r
[ax— Lz ] = 11Cl_(axz)llir(— Lz)
bx bx

_ llcr(a)ll *r(_])r x (b)*r(x)*ZrJr 1n-r
For the Coefficient of x /, we have
Now 11 -3r=-7=3r=18=r=6
.. Coefficient of x
="ca’x1x ()™
-+ Coefficient of x” = Coefficient of x
From (i) and (ii),
.,.llcs(a)6(b)*5 — 11C6a5 x (b)*é
=ab=1

Question236

3
> 3
(1+x)27 1+%x)

If x is so small that x° and higher powers of x may be neglected, then may be

N —

(I-x)
approximated as
[2005]

Options:

_ 3.2
Al X

Answer: C

Solution:

+x> and higher powers of x may be neglected

(l+x)§—(l+§)3

(1-x2)

31
P 3.2 2. 3x, 32 X ]
-a ")7[(”5"* 3 ) (”T—zz)

3

X 52] -3.2 -3.2

= + 24 _ = 2
[1 27 T X [8X] g

B —

Question237

The coefficient of x" in expansion of (1 +x)(1 —x)" is
[2004]



Options:

A (-1)""'n
B.(=1)"(1-n)
C.-1)" 'n-1)
D.(n—-1)
Answer: B
Solution:

Coeff. of x" in (1 +x)(1-x)"

= coeff of x" in

(1+x)(1 =" Cx+"C,x" = .+ (= 1)™C x")
_ (_1)nncn+(_1)nf ]ncn7

=EDHEDT
=D -

1

Question238

The coefficient of the middle term in the binomial expansion in powers of x of (1+ (lX)4 and of (1 — ()zx)6
is the same if a equals
[2004]

Options:

B. L0
c. =
D. =2

Answer: C

Solution:

The middle term in the expansion of
1+ (IX)4 =T,= 4C2(ax)2 =60’x>

The middle term in the expansion of
(1-0x)°=T,=°Cy(~ax)’ = —200’x’
According to the question

3

2 3
60’ =200’ = 0 =— =
o [} o 10

Question239

The number of integral terms in the expansion of (\/§ + 8\/5)256 is
[2003]

Options:

A. 35

B. 32



C.33
D. 34

Answer: C

Solution:

T = 256Cr(\/§)256*r(\/m5)r
256 —r

:256Cr(3) 2 (578

Terms will be integral if 25627r

& % both are +ve integer.

It is possible if r is an integral multiple of 8 and 0 <r <256
~r=33

Question240

If x is positive, the first negative term in the expansion of (1 + )()27/5 is

[2003]
Options:
A. 6 th term
B. 7 th term
C. 5 th term
D. 8 th term

Answer: D

Solution:

“Dn—2)........ .(n—r+1
T, = M0 0 Dy
For first negative term,n—r+1<0=r>n+1

=>r> %.‘.r:7- (-,-n: 25—7)

Therefore, first negative termis T

Question241

r and n are positive integers r > 1, n > 2 and coefficient of (r +2) ™ term and 3r™ term in the

expansion of (1+ x)2n are equal, then n equals
[2002]

Options:
A 3r
B.3r+1
C.2r
D.2r+1
Answer: C

Solution:



_ +1, _2n 3r—1
Cr+1 B G

ZnC

r
leen that, >* C..,
=r+1+3r—1=2n
=>2n=4r=>n=2r

- 17

Question242

The coefficients of x” and x% in the expansion of (1+x)? "% a

[2002]

are

Options:

A. equal

B. equal with opposite signs
C. reciprocals of each other
D. none of these

Answer: A

Solution:

We know that t,, , =p+qCx"and t, | =p+quxq
+ PTIC =P*4C .[ Remember"C ="C__ ]
p q r n-r

Question243

The positive integer just greater than (1 + 0. 0001)10000

[2002]
Options:
A. 4
B.5
C.2
D.3

Answer: D

Solution:

(1+0.0001)'%% — ( 1+ l)" n = 10000
n

S N D 8 L. 1T S
n 21 42 3! n’ "
141+ l(1—1)+i(1—l)(1—2)+_..+l
2! n 3! n n n"
“a+ Lyl 1
20 3! (9999)!
- L1 _
71+ﬁ+i+ ...... Lo=e<3
Question244

If the sum of the coefficients in the expansion of (a+b)" is 4096, then the greatest coefficient in the
expansion is



[2002]
Options:
A. 1594
B. 792
C.924
D. 2924

Answer: C

Solution:

Takea=1andb=1in (a+b)".
2"=4096=2"=n=12

The greatest coeff = coeff of middle term.
So middle term =t,

_ _ 12+ 6.6
=t,=t,,= Ceab

> Coeff of t, = ", = 12 =024

Question245

If the sum of the coefficients of 27 and z'* in the expansion of (% — :1:4)n, x # 0, is zero, then the value
ofnis____ .

JEE Main 2026 (Online) Sth April Morning Shift

Answer: 21
Solution:

For

1 H" _ -3 4\n
3 - - ’
(G -2)" = (=7 -2

let us write the general term in the expansion.

The general term is
Tr+1 — (7:) (x—S) n—r(7x4)r

_ (71) (71)7‘x73(n77‘)x4r

r

— (:1) (71)7‘$73n+3r+47‘

— (n) (71)r$73n+7r.

r
So, the coefficient of ¥ comes from the term for which
—3n+Tr==k.

Now find the coefficients of 7 and z4.

For z™:

—3n+Tr="17

Tr=3n+7

_ 3n+T
= .

For z'4:
—3n+Tr=14
Tr=3n+14



3n+t14
=

r=
Since r must be an integer, 3n + 7 and 3n + 14 must both be divisible by 7.
Now,

3n+7=0 (mod 7) = 3n=0 (mod 7).

Since 3 and 7 are coprime,

n=0 (mod 7).
So let
n="Tm.

Then the two corresponding values of r are

Forz™:
= 30T — 3 41,
For z'4:
Ty = w =3m+ 2.

Hence the coefficients are

( " )(71)3erl and (

3m+1

)(71)3m+2.

n
3Im+2
Their sum is zero, so

(37r7+1) (=1t + (37:+2)(71)3m+2 =0.

Taking common sign,

7(37:#»1) + (37r7+2) =0

or

(37r7+2) = (37r7+1)'

Using the NCERT result:

()= (2 =re1-t

T r+1

or equivalently,

2r+1=n.
Here,
r=3m+1.
So,

283m+1)+1=Tm

6m+2+1=Tm

6m+3 ="Tm
m = 3.
Therefore,
n="7Tm = 21.

Hence, the value of n is

[21]




