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Binomial Theorem

Question 1

The coefficient of e®in (1 +2) +2(1 +2)* +3(1+)*+... + 100(1 + z)'"™ is equal to
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Options:
Answer: B
A. 100 - 100049 — 100048

Solution:
B. 100 1%1Cy9 — 01C5
€. 100Gy, 119G, § 20 a) + 210+ 31 Fa) +.. 410001 +2) "
(1478 = (1 +@]% ok 00+ )™ + 10001 + =)
D. 100 - 100049 — 100050 M _P I _ g .
— x5 =1 + x} (f] — 100{1 + )"
§ (.:1 +2) —1'¢ gy ) | Lonj1 + )10
- v .nz_ ) I \
Coeff of 21 R 100 st
Question2
3) 10 o 30-2 9
> T —2r ag =
If (1 - 2?) —garac (1 — )%, then 3* is equal to .
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Answer: 30

Solution:

Given
(@290 = 5,0 a2 (1 )07
We have to find

9a,
g

Let us simplify the left side first.

Since

1-a2d=(1-z)1+2z+2%,

S0

(1 - 2% = (1 - 2)1°(1 + z + 22)2.

Also,

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

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



We are given

(1—23)10= iﬁzo a,z” (1 — )32,

Take out (1 — 2)1 from the left side:

(1< 2310 = (1 - 2)1°(1 + 2+ z2)".

Hence

(1+z+ zz)w 4 ziio a,z"(1— z)20—2r.
Now observe that
1+z+2?=(1-z)?4 3z

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

(1+z+23)P = ((1-2)*+32) P

Using binomial theorem,

(@~2)*+32)"" =310 (9Ee) (1 —2)3) "™
So

(1+z+22)0 = Eigo (1:))37"m7‘(1 — )20,
Comparing this with

(1+z+22)0= 20 a,z” (1 — )22,

we get

a= ()3

Hence

ag = (¥)3° =103,

and

a1 2 (18)310 _ 310,

Therefore

9ag _ o, 103° _ o 10 _
=9 30 =93 =30

So the required value is

30}

Question3

If the coefficient of z in the expansion of (az? + bz +¢)(1 — 22)0 is -56 and the coefficients of z* and
x> are both zero, then a + b 4 cis equal to :
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Options:
A.
1483

1300

1500



D.
1403

Answer: D

Solution:

(am2 +bz+c)(1l— 2z)%

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

T = [O +b-8Cy+c- 2601(—2)]1:
=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-0C1(-2) +b- C2(26)* + P°C3(—2)?]
= =52a + 1300b — 20800c
=b—52 = —56
= b— 52 = —56
a—52b41300c =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 + )3 +
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Options:

A.

100 - 10Cy — 199Cys

B.

100 - 1 Cyg — 191 Cs0

C.

100G+ 101Cy

D.

100 - 200@ 9 ~ 100Cy,

Answer: B

Solution:

S=(14=z)+21+2)> +31+2)° +...4 100(1 + )
(1+2)8=142)*+... +99(1+ z)'4-100(1 + 2)'*

—z8=(1+2) (M%&) ~100(1 4 z)'*

e ( 14+z)— 21 + )10t ) N 100(1 + )
xr xr
Coeff of z#8 = —101C + 100 x (10D Oy

... +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

. 25
P,=Cy—Ci+ %202 — 27303 +80 . + (;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 "Cr(*Z)T n 1
Pn _ _ n+ICT —92)"
; ] 2 ) +1(=2)

1 -1
— 2(n n 1) ;n+lcr+1(72)r+l = 2(n m 1) [(1 _ 2)n+1 _ 1:[
1 n+l
P g )
Fon = 2(2n1+ 1) [Ty
1
P =903

1 & 25
> =) (2n+1)=3+54% . +51 = S-[51 + 3] = 25X 27 = 675

Question6

1000100 .

Th l f IOOC50 IOOC51
e value o 5—1+5—2+....+ o1 IS
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Options:

A.

9101
101

2100
101



2101

100

Answer: B

Solution:

(1 -+ m)100 ) 10000 + IOOCM + 1000212 T +1OOCIOOIMU
100 100y 1 oo

o 101
= r+1 101; Cra

= =50

1 100
. 101
~ 101 Z Cr

=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+ 2)™, are in arithmetic progression is :
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Options:
A.

12

D.
7

Answer: B

Solution:

(1+ m2)2 (T'4+2z™
(1+2*+22°) (1 +2)"
Coeffof .= "C,

Coeffofz? = "Cy +2-"Ch
Coeff of 2® = "C5 +2 - "Cy
-+ Coeff of z; 2%, a® — AP
=2("Cy+2)="C,+"C3+2n
2"Cy+4="C3+4 3n
=n2—0n%4+26n—24=0
=n=234

= Sum ofall value of mis 9

Question8

LetS:%5!—I—ﬁ—i—ﬁ+...upt013terms.lf13S:%,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 !

1T 26! N 26! N 26! e rT

To26! [ 11250 T 31230 sl20 T

_ 1 g 26 26 neo n!
5_2_6'[ 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 + .9 26025}

26!

S = % [226’1} , { because "Cy +"C5+"Cs--- = 2”’1}

It is given that 135 = —2—1,(—
n:

substitute value of S

225 K

13x ==

AT TR

13 x 2% 2F

26 x 25 nl
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)% 4 22(1 + )% + ... + 219 s ;
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Options:
A L0020

1001



1000
1002

Answer: D
Solution:

Let
S = (1 + x)lOOO + 21)(1 + x)999 + $2(1 + $)998 4.4 m1000
Notice that this is a Geometric Progression (GP) with:

o First term (a): (1 + )0

T
1+z

o Common ratio (r) :
e Number of terms (n ): 1001

The sum of a GP'is given by S = a

((11?,‘) . Substituting our values:

7)

T T

17(1i1)1001
- o Fayom 2]

x
1+z

lte—z . _1

1+ I+z -

Simplify the denominator: 1 —

= (1+2)" - (1+2)[1 - ]

S = (1 + z)lOOl @ leOl

499 500 1001 - ,.,1001

Now we need the coefficients of 2 and 2°% in the simplified expression (1 + ) 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 49 in S :

100163, 00

Coefficient of z°% in S :

100100 (The term 21991 does not contribute.)

Sum of coefficients

10010, 00 4 1001 o 1002

[ Using pascal's identity

nCr =+ nCT+1 — "+IC7'+1]

Question10

Given below are two statements :

Statement I :

2513 4 2013 813 4 313 is divisible by 7.

Statement II :

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 L is false but Statement ILis 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'% + 203+ 8131 313 {5 divisible by 7.
Key concept : If nis odd, z" + y" = (z + y) (m"’l — 2" 2y + 2" 3y — o~y 2y ) So, 2" + Y is divisible by =+ y.
In the given statement :
o 251 1 313 s divisible by 25 + 3 = 28.
o 251 1 313 jsalso divisible by 7 because 28 is divisible by 7.
e S0, 258 3B =7. ... (1) (1 is a positive integer).
Similarly
e 2013 4 813 is divisible by 20 + 8 = 28.
o 20 + 813 is divisible by 7.
e S0,208 +8B3=7.1, ... (2) ( Iy is a positive integer).
Add (1) & (2):
o 25184313 1 2013 1 818 = 7(I; 4 Iy)
So, 25" + 20 4 813 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/ §) % Let I be the integral part and f be the fractional part ( $0
Adding the two expansions:
(T+4V3) B+ (T— 43P =T+ f+ f
Using the binomial expansion (a +b)" + (a — b)" = 2 [a™ + (})a™2b* + ...], 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 sumis 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.

Question11l

If for 3 < r <30, (**C3p-,) +3(*C31_,) + 3 (**Css) + (**Cs3_,) = ™C,, then m equals :
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Options:

A.



31

B.

32

C.
33
D.
34

Answer: C

Solution:

Given

0Cs_, +3%Cy_, + 3905, +3Cy5, =™C,
for 3 < r < 30.

We have to find m.

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

So,

30y, = 30C,

0CqH_,=3Cr 4

because

30—3l—-r)=r—1

Similarly,

003 =30, 4

and

0Cy.r = Y0, 3

Therefore the left-hand side becomes

0C, 4+ 3%C,_; +3%0C, 5 +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%C, 1 +3%C, 5 +3C, 3 =3C,
Let us see this through binomial expansion:
Coefficient of 2" in (1 + z)% is

B

But

1+2)2=(1+2)*1+2)3

and

(14 )3 =1+ 3z + 322 +a°

So coefficient of z” in (1 + #)*°(1 +3z + 3z + z3) is
N0C; 4 3%C, 1 +3%C, 2+ °C; 3

Hence,

300, 43900, 43300, _, + 300,25, = 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+2z)+(1+2)' + (1 +2)°+..0+ (1 +2)% + (L4 kz)'%, 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 z2 in the given expression

I+z)p3+ 1 +z)+- 4+ (1 +2)% + (1 + kx)l00
is obtained by adding the coefficients of * from each term.
For (1 + z)", coefficient of 2 is

C4

So, from

A+z)P4+1+2)'+ +(1+2)%

the total coefficient of z3 is

Pl

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

1000, ;3

Hence total coefficient of z® is

S99 10y + 1005 k3

Now use the standard NCERT identity:

Y9, r0y = 1900,

So coefficient becomes

10004 + 10003k3



Given that this equals

(43n + 18L)100¢,

Therefore,

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

g = 43n 4+ 10

000,

Now,

¢, _100-3 _ 97
lCille3 - 4

So,

K+ 9 =a3n4+ 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 conventionis n > 1.
Now take the smallest n € N with n > 1 such that

k2 =43n+1

Tryn=1:

k* =144 notacube

n=2:

k* =87 nota cube

n=23:

k® =130  not a 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 = (900 (~2)’

Now simplify the power of z in this term.

Since
(Q:B) 18—r _ 91877‘@18-7‘

and

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

so the power of z in the general term is

T 3r
P85 _ p18-%

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

3r __
183 =0
3
I 18
r=12

So the required termis the (12 + 1)th term, i.e. Ty3.

Now compute it:

T = () 02) (= 51=)




Since the power of « becomes zero, only the numerical coefficient remains:
o= (797
Also,
96 — (32)6 — 312
So,
(18

Ty = (12)
and

18 8 18!

(12) = (¥) = artar = 18564

Given that the term independent of « 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 z? in the expansion of (222 + 1) P2 0yis :
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Options:
A.

3240
3360

3480
D.
3600

Answer: B

Solution:

Using the binomial theorem,
10 10 _r
(22 + ) 7 = 2,5 (D@27 (3)
Now: simplify the general term:
TT+1 A (11‘0)210—7'$2(10—r)w—r
Ty = (10)2107Tm2072r7r A (10)21077120737"
We need the coefficient of 22, so set the power of  equal to 2:
20—-3r=2

3r=18
r==6



Now substitute 7 = 6:

Required coefficient = (160) 210-6

10
7 ( 6 )24

=210 x 16

= 3360

So, the coefficient of 22 is
3360

Hence, the correct option-is B.

Question15

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

A.

Answer: D
Solution:

For a binomial expansion (a + b)™

¢ 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 +az)%

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

The general term in (1 + ax)? is

Tr+1 4 (26)(1)26—r(ax)r

T

So the 14th term corresponds to r = 13:

Tyy = (33) (az)®?

Hence, the coefficient of the middle term is

(ig)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

Trn = (%)()% (~az)’

So the 15th term corresponds to r = 14:
Tis = (1) (o)™

Since 14 is'even,

(—az)t = ozl
Thus, the coefficient of the middle term is
(e

3. Equate the coefficients

Given that these coefficients are equal:
(9a = (o

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

(i5) = (D)

So,
26
4. Simplify
261
a= %
14!14!
a= % p %
Now use
14! =14 -13!
So,

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

Thus,
_261-14%(13)* 261142
= —mros = B
Also,
28! = 28 - 27 - 26!
Therefore,
o=l 14 7
= 9827 T 227 27
i
To7

So, the correct optionis D.

Questionl6

213

If 26 <%3 (12Cy) + %5 (12Cy) + 2—77(1206) e F(12012)> = 313 _ q, then a is equal to :
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Options:
A.
45

B.

48

C.
51
D.
54

Answer: C

Solution:
S, =26 [(23) (2¢,) + (%) (20 + (z;) (1206) + (29_9) - (2¢) _'_4_(21_1;) . (12012}]
=[5 (£71)- (o)

[i (27+4) - (1302r+1)]

S='

b
el 4

(-]

— 22r+1 13021‘_’_1) _ (lacrl) _21:|

Il
=

||
Mm

22'r+1 130‘2r+1):| — 592

T

{J

=2[(Bc)) 2t + (BCs) - 22 + (BC5) - 2° + (PCr) - 27 ... 4 (B Cus) - 2"%] —52
=(14+2)B-(1-2)"¥-52

= 3141 — 52

=38 _51....(9)

52 36[(2) - (00 + (2) - (200 + (2) 0500 + (3) - (26 4+ (22) - (B0)] 2 57— ar.... 0)

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

Question17

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

Solution:

1+ z)u =Ucy+ 1oz + 10 + -+ Ot

1 1
/ 1+ a:)ndw = / (1100 + 10 + 102 + - + 11011$11)dz
0 0

1
(1 N $)12 1 _ 110 . 1101$2 11021} s 110111?12
2 |, o 2 3 12
0
T —Co+ St S+ G

Now,



0 0
/ 1+ z)dz = / (1100 + U0z +11Cx? 4+ + “an“)dm
- -1

1

(1+a)'? ’ Ut UCiz® [ 1Cya? 4. MCna?
3 . 0 2 3 12
L=C -G+ Q... ©))

M —(2)

2122 C: Cs
= " _92|==
12 [2+4+ ]

Cori1 2 1 2047 m
= 4 = =
Z 2r+2. - 12 12 n

= 2047 — 12 = 2035

Question18
(e ) 29 .
If Z 300 = a x 2°7, then o is equal to
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Answer: 465

Solution:

30 12 (3UCI) 2

?)OCr 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 —r)!

30 (31 —r)29!
=38 Zl (r—1)1(30 —)!

=30 2(30 —141)%Cy.,

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

Question19

The sum of all rational terms in the expansion of (1 4 21/3 43U/ 2) ‘ is equal to
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Answer: 612

Solution:

1 1 6
(1+2? +35)

= —=O"(%E)

T1 T2 T3

.
©lg

ry | re | r3
610 |0
4 10 |2
210 |4
0|0 |6
31310
1 (3 |2
016 |0

6

i @)+ mor O+ apE®)’ + war @+ @) + e @)
=1-+454 135+ 27 + 404 360 + 4 = 612

Question20

6
Ifa =145 (-3)""' 12Cy _,,then the distance of the point (12,+/3) from the line az — /3y +1 =0
r=1
is
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Answer: 5

Solution:

6
a=1+ Z(il)r711202r713r—1

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

12CIX+ 12C3X ([ Pq IZCnxll)

<1+\/§1 —(1—/3i)2 )

e S

so distance of (12, \/_)from:c—\/3y+1—015
12-341
4 =

i = ota, let v/3i = x

~ %M

Question21

Let (1 —I—ac+a:2)10 =ag+ a1z + ayx? + ... Faypz®. If (a; +as+as + ... +ayp)— llay = 121k,
then £ is equal to .
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Answer: 239

Solution:

Let f(z) = (1 + z + 2%) (02 2 ana”
The sum of odd coefficients: So4¢ = a1 +ag +a5+--- +ag

Subtracting 11ay from above will give the answer
O ()

odd =T o5
f(1)=QQ+1+1)"°=3"
) =01+ =0)P =1

3101
Sodd = Z ar = 2
odd r

Now for ag

10

3 3 g3
1+m+:c2:1’—1:>f(z):(11’f):((117W

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

0
f@) = (Si (D (D)%)« (2 (5)27)
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 2° term is (100) =1

From (1 — )~ : the coefficient of z is
249 11
(o) =(y) =55

Hence, a2 = 1.55 = 55

10 1
Now, Spqq  — 1lag = —11-55 =121k
310 — 59049
So:
49 — 1 4
S = -1 29 — 605 = —592 8 _ 605

= 29524 — 605 = 28919
So:

121k = 28919 = k= 242 — 239

Question22

The sum of the series
2x1x20C =3x2x20C;+4x3x20Cs—-5x4x20C;4-----. + 18 x 17 x 20Cy, is equal
to Y
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Answer: 34

Solution:



(1 — X)20 = 2000 — 2OCIX + 2002)(2 ..... +20020X2O

1— 20 ZOC ZOC
( f) =0 _ 1200, _200;x+0Cx2....
X

x x2
Diff twice and put x = 1
=6—2C1(2) + A

A=40-6=34

Question23

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

(1919)™" = (1920 — 1)"%*

= 1993 (1920)191° — 191901, (1920) %8 4 ...
+ 191901918(1920)1 _ 191901919

= 100X + 1919 %1920 — 1

= 100X + 3684480 — 1

=100\ 4 cvovnatna. 79 (last two digit)

= Number having last two digit 79

.. Product of last two digit 63

Question24

5

Let o, 3,7 and 6 be the coefficients of =7, z°, 23 and z respectively in the expansion of

5 5
(m + Vv — 1) + (:c Va3 — 1) , > 1. If uw and v satisfy the equations

au + Pfv =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+(z— cc3—1)5



Using the Binomial Theorem, the expansion yields:
=2(°Co a® +5Cy - 2¥(x® — 1) + °Cy - x(z® — 1)?)
Simplifying this, we obtain:

=2(52" 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 y=—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 w = 1 back into bu + v = 9:

5(1)Fv=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 z 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 + . ¢ ) (qCU — qclx + quX2 =\ )

coff of x =PCy9C; — PC19Cy =1

p—q=1

coff of x2 = PCy2C, — PC19C; +PC4C, = —2

q(q—1) p(p—-1)
5 PAt T

o® —q—2pq-+p’>—p=—4

(P—a)’~(p+aq)=—4

p+ta=5

p=3

q=2

sop’+q:=13

£

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+4c4n+4csn+406’ 5 AP
= 2 x n+405 — n+4C4 + n+406
=4 x n+4c5 — (n+4c4 + n+4c5) + (n+405 + n+406)
=4 x n+405 I= n+505 + n+506

(n+4)! (n 4 6)!
5Lm—1)! 6!
(n+6)(n+5)

6n

= n?+ 11n + 30 = 24n
=0n?-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
=704 = 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= 211716129 B= 2n71011
22n—1029 h 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 (20— 12)(2n— 13)...(2n - 29)12
2n — 12 =30
n =21
Question28

Let the coefficients of three consecutive terms T}, 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 ¢ 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)?
Tr’ Tr+17 Tr+2 — GP

SO, Eﬂ = &
Tr Tr-%—l

120r o 12Cr+1

20, - 2,

2—-r+1 12— (r+1)+1
T ™ r+1

(13 =1)(@+1)= (12—1)(r)
Zr412r+13=12r — 1’
13=0

No value of r possible

SoP =0
(3t+ 4%)12 =y 1c, (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> Ny (111/12) "

n=r

="Cy(7) T (11)"/1

For integral terms, r must be multiple of 12
sr=12kke 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)*
718 = 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 z in the expansion of ( @ /gi)w 7y éi% ) ,r > 1yis:

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

A. 240

B. 120

C. 150

D. 210

Answer: D

Solution:

1
z+1 o_z=1 0
22371341 T x1/2




xz2/3—g1/341 r—xl/?

OV ) )

x2/3—z1/341 Va(y/z—1)

($1/3 +1) = (Va+1) )10

- ( (@) @—atlry)  (VEr1)(va-1) )10
( &
(

[Note:

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

noa—m

r= "0
Here o= 1 ﬂ:landm=0
3 2

10x +—0
+

then r = =170><§=4

5

ol
D=

.. T 1s the term independent of x.

S Ts=10,=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:
o (2] 2] ][22
—1645+1+0+0+0...=22
Question33

10

r+1_ _qq11 )
If Z ( 10107—1 ) 110r+1 = a11101101 , then « 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) <1lcr+1 (%) )

r=0
=10 ["C1+ " Cy 4. +11Cyy]

! 2 11
—10|"¢C, & +1C, LI T +11Cy Nl
10 10 10
1 11
(14 15) —1]

=10[2" —1] —10

1111
_ 11
=10@2)7 =10 =~ 55 +10
B (20)11 _ 4 1111
S 100
CSoa=20

Question34



9
If (?_3) 90, = a(%)g —B,a, B €N, then (a + ﬁ)z is equal to

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

A27

B. 81

C.18

D.9

Answer: B

Solution:

M
/N
=3
22|+
w
N—
=
fQ

9 g +§9:390 Ly
77‘:1 2 r N r=1 § 2

ﬁ
I
_

9 9 1 r—1 9 1 T
_ 8
-2y CH(E) +3Zcr(5)

r=1 r=1

93 1\" 9 1\’
:5280%1(5) +3chr(§>

r=0 r=1

9 1\*° NN, 1\°
=—(1+= 14+ =) — =

2(103) w2 (123) 0 3)

8 9

_9.3 a3 4

2 28 29

310 310 310
:F+2—973:4‘2T73

SO
)"

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

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 + \/5)8, we consider the binomial expansion:
S =3C(2)% +3C1(2)T(V3B) + ...+ 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:



8Cy(2)® + 805(2)8(V3)? + 80y (2)4(V3) 4+
8C6(2)2(V/3)% + 2Cg(V3)®

Evaluating these terms:

8Co(2)® = 256

805(2)5(3) =8C, x 64 x3=1344
8C4(2)4(3)* = 8Cy x 16 x 9 = 3024
8C6(2)%(3)3 =806 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 (\3'/ 2+ 3%/5) ,n€ N, if the ratio of 15" term from the beginning to the 15% term

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 = "Cyea™ 14b!*

15" term from end: T}y = "C14b™ *a*

Tis 1
T, 6
a\n=28 1
(5) =3
1\ n—28
(09 70"
- n ;28 -1
n =25
%0, =2300
Question37

For an integer n. > 2, if the arithmetic mean of all coefficients in the binomial expansion of (z + y)** 3

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



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

A V2

B. 22

C.5V2

D:3v2

Answer: D

Solution:

2n—3C 2n—30 2n~30 ... 2n—30 B
Mean — 0+ 1-;n 22+ M3 _ 6

=23 = 16(2n - 2)
=273 =25(n—1)

=n=5

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

1112 (°C) +2° - (8C,) +3%- (°Cs) + ... +.15°
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:

Z»l"il 7.2 . ISCT (T"Cr _ nn—lcril)

15
=15 Z T 14CT71
r=1
15
=15) (r—141)"Cr
r=1

15 15
=153 (=)0 +15-) MC

r=1 r=1
=15-14-28 4y 15.2%
=15-24(7+1)
=5.3.217
n+m+k=17+1+1=19

Question39

~(1Cy5) = 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:

A4

B.6

C.3

D.1

Answer: D

Solution:

64% = (63 +1)* = 63X +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, =118C,(5) "2 75

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

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

Question41



"~lc =(k-8y'c,. ifand onlyif"

[27-Jan-2024 Shift 1]
Options:

A.

V3 <k<3

B.
2V3<k<3va
C.
2V3<k<3V3
D.
2V2<k<2V3
Answer: A

Solution:

Al L 2 o
Cr_(k 8) Cr+1

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

-+
rtl_

~n=zr+l, 1

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

ke [-3.2v2) u(2V2, 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 + x2)“, 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:

a—x)1 7x)2007(1 +x+x2)200?
(1-x(1 _x3)200?
a _x)(zomco _ 2007 Cl(x3) + )
General term
(1 2)((=1)27 Crxg')
(—1y207 C?xBr — (120 C;fs’_ 1
3r=2012

, 2012

FE ==

3
Jr+1=2012
3r=2011

. 2011

FE =

3

Hence there is no term containing x°*2.

So coefficient of x™*2 =0



Question44

11

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

[29-Jan-2024 Shift 1]

Answer: 2041

Solution:

9 11C

1

2 2035
= k1=
12[ 261 6

~m+n=2041

Question45

Remainder when 64°2 is divided by 9 is equalto__

[29-Jan-2024 Shift 2]

Answer: 1

Solution:

Let 327 =t
642" =64t =g = (9— 1)
Sok+1

Hence remainder =1

Question46

1
(=

Oy
Number of integral terms in the expansion of '7 =~ ~11 °J

824
is equal to
[30-Jan-2024 Shift 1]

Answer: 138



Solution:

824—-r

General term in expansion of (7)' 2+ (1)) ist ., =**c(n ? an"°
For integral term, » must be multiple of 6 .

Hence r=0.6.12..........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:

2= P: P: 2-a.a
Binomial coefficients are

=>”Cr. ﬂCr_ " ﬂCr_ % ”Cr_j respectively

= g A"C, =2

e =2 (D)
Also "C,_,+"C =2
> "o, =2 )

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

" Cr—l =" Cr*S

Zr+4=n+l

n=2r+3

2r—4C

r+1

=2

Data Inconsistent



Question48

n ((°C )2) n=1 (”C "C )
Let o= ( € dpg= k4 =
a kgﬂ 71 and g kgg = If 5a =64, then n equals

[30-Jan-2024 Shift 2]

Answer: 10

Solution:

n+1

Corz_ 2n+1-(n+2)+1

n+1 +2
( ¥
n+1

Question49

In the expansion of (1 +x)(1 — x2) ( - %* %* % .x#0, the sum of the coefficient of x3 and x 13 is equal to

[31-Jan-2024 Shift 1]

Answer: 118

Solution:



a+0a=d(1 253+ L)

o 1y S
:(1+x)(1—x)((1+_§))

_ 1+ -0a+x
135

X

1+ =x(r+x"
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

Questions50

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:



[ ) 6 8
Cm+2( Cm—1)+ Cm—l} C3

Cm—l m 3
8 2

Cm—E‘;b C3

~m=2

And ""'Py:"P,=1:8

(n—1)n—-2)n=3)_ 1
nfn—1)n—2)n—-3) 8

~n=8§
+1 _ & 9
“PP L T C, =P G,

m-+

—gxTx6s 228
2

=372

Question51

Let the coefficient of x™ in the expansion of
=37 (xR x+2)
x+3)P T x+2) + .+ x+2)!

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

r=0

[31-Jan-2024 Shift 2]

Answer: 25

Solution:

x+3)2 3 T x +2) Hx+3) 0 xR Lt (x 2!

Z{zr=.»_1r'_1+4‘1_2><3+4”_3><552 ...... +3271

~

=4n—1[1+ %+( %)‘+ ( %]n_l]

=4“_3“=ﬁ“_}.ﬂ
B=4.7=3

B +y =16+9=25

QuestionS2

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+ (- %)
5

X

coeffof % in &

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

6 T 8
e, 'c c.en

ry+2ry+ 31, =36

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

vy +2ry=12 (Taking r,=8)

Case -l :

al 2| Ta

1 7|7
3 6| 7
5 51.7

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

Case -l :
Bl R T™s
4 7.\ 6
6 6| 6

¥, t2r,= 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 =«

o] = 678

Question53

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

i 18

( %xt 1:) -‘Then
2% ° (n/m)1/3 is:

[1-Feb-2024 Shift 2]

Options:



4/9

179

1/4

D.
9/4

Answer: D

Solution:

6
) =15 AN
6 212
©)
12
=18, 1
12 5.6
(3
12 L6
23
(3)P2 0
2 4

Question54

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

Options:
45
A.TC,,

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"?2, Then the value of a is

[24-Jan-2023 Shift 1]

Answer: 1012

Solution:

using result

N oo n—2
Y rC.=nn+1l)-2
r=0

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

r=0
=2023 x o x 2% So,
a=1012

Question56

1 °C)* +2¢°C,) " +3C°C) + v +30¢°c,,)” = (320) then o is equal to
[24-Jan-2023 Shift 2]

Options:

A. 30

B. 60

C.15

D. 10

Answer: C

Solution:

S=0- (30CO)2+1 -(30C1)2+2 . (30C2)2+ ...... . +30- (30C30)2
$=30-(C*+29- (°Cy’+28 - 'C )+ ...+ 0- ('C,)
_ 30~ 2,30~ 2 30, 2
25 =30+ (C,2+7°C, 7 + oo +-20C, D)
§=15-%c, =15. S%
(301)
15-10! _ - 60!
(3O’ (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€EN,

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)

_ IOCrXIO*r(_:;)r . X*Zr
_ 10 10-3
=10 =3y 10 ¥

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

Question58

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
= (2.v
rzlr ( 1OC )
r—1
rz( 11—r)2
1 T

r(11 —r)2
1

2

T
1

T

(121r+1° —22%) = 1210
1

]
iMziMzliMe |

r

Questions9

The constant term in the expansion of

2\,
(2x+ L4+3x ) is
[25-Jan-2023 Shift 1)

Answer: 1080

Solution:

a
T

T—1

2
) is equal to



0y =7\ n 2303
General term is Y 5'(2")—('"')‘(3£l_
Ill.l'lz.l'l3.

For constant term,

n + 2n3 = 7r12

&n, +n,+ ng = 5

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

Question60

6

S1-Kp .
P C,is equal to

[25-Jan-2023 Shift 2]

Options:

51 45
AYc,-*c,

B. SIC _ 45C

3 3

C. SZC _ 45C

4 4

D. 52C "% 45C

3 3
Answer: C

Solution:

6 51—k
C

™

k=0 3
_5sl 50 49 45

=T C TG +HTC L TG

_ 45 46 51

=G FTC L TG

= ¥c,+¥c + e+ L+, - e
n n _n+l

( Cr+ Crfl - Cr)

— 2 450

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 + 2023CI(35]<)2022(77)Jr

2023 2023
..... ot T
=35N- 722
Now, —7°%==7%7%=-7(7)'""!
~ 750 - 1)1

:77(1011(:050101171011Cl(50)10]0+ .... .IOIIC
=—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
3

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

Answer: 1

Solution:

()

Coefficient of x° in (ax3+ l) =lc,. ¥
px Be

- Both are equal
o1 d 1
C. s

Cs B° Csp

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.,="C2x)
nCr7 ](z)r—l
= =
nCr(z)r
n!

N r=D!m—r+1)! _
n!(2)
tl(n—r)!

v _4
n-r+1 5
=>9r=4mn+1)...(1)
nCr(z)r
ncr+1(2)r+l

2
5

2
5

=>5r=4n—4r+4

s
8
n!
rl(n—r)!
n!
T+Dln—-r—1)!
=4r+4=5n—-5r=5n-4=9r...(2)
From (1) and (2)
=2>4n+4=5n-4=>n=8
(1)y=r=4

r+1
-T

= :§:> =
4

=
IV



so, coefficient of middle term is
8xTx6x5

"C2t = 16% S = 16X 70= 1120
Question64
Let K be the sum of the coefficients of the odd powers of x in the expansion of (1 + x)”. Let a be the
200 200 |
middle term in the expansion of (2 + %) JAf 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
(1+%)” = Cy+Cx+C,x .o+ Coox”

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

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

2

100
T =200 o 100( L)
22ﬂ+1 1002) N

_ 200 50
- ClOO 2

200 98

Coo 2™ 100 a8

So, 200, 50 Tor 22
Co0 %2 101

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

Question65

If the coefficient of x' in the expansion of ( ax’ + Ll ) : is equal to the coefficient of x " in the
bx 3
1 15
expansion of ( ax > — é ) , Where a and b are positive real numbers, then for each such ordered pair
(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
CoefficiedtOf x> nflax® + —
bxl/3

_ 15 3151 1 r
T, = Clax) ( bx1/3)

45-3r— L=15
3
10r

30= =%
3

r=9

Coefficient of x'* = ISCgaéb‘9

15
Coefficient of x *in (ax1/37 L})

bx
T =Bc k35— 1.\"
r+1 r(aX ) ( 73 )
bx
5—- L-3r=-15
3 3
10r
— =20
3
r=6
Coefficient :15C6a9Xb76
a_ af
= ﬁz =
= ab’=1=ab=1

Question66

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

Options:

501
ATTC,

500
B.77Cy,

500
C.77C0

501
D. CZOO

Answer: D

Solution:

499 500

(1+x)°° +x(1 +x)

L x %
— 500 ; (1+X)

=1+x) - L™ AN _(
1— X

1+x

501 501

1+ 0"+ A x

:(1+x)500 ((1 +x) —;( )~(1+x)
(1+x)*
= (14 07— 50
Coefficient of °°" in (1 +x)**' =x*"' is given by

501 501
C,,, =" C

301 200

500

+x(1+x)

+x*(1'+x)

Question67

L

500
X

1S:



Let x = (8V3 + 13)13 and y = (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\/5* ]3)13 _ 13C0(8\/§)13 _ 13C](8\/§)12(13)1 + ..
x—x =2[C, - (8V3)"*(13)' + PC,(8V3)" - (13)’...]

therefore, x=x is even integer, hence [x] is even

Now, y =(7N2+9)” = °C,(71V2)’ +°C,(7\2)*(9)'
+7C(12) 9 ...

y =(M2-9)’ =’c(1\2)’ -°¢,(1:2)"9)'
+7C(TV2) (9Y.......

y—y =20°C,(1\2) 9 +°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— (62 +1)=25K— (5 + )" +1)
=25K, -2 Remainder =23

Question69

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

3
X

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

Answer: 2



Solution:

30 2/3,30— 2N\"
T RG]

60— 11r

*30C 2-x 3
60— 11
3

O T 0= 11r>60 1> %zr:6
30 6.2
T,="Cq 2%
We have also observed § = 3OC(’(2)" is a natural number.
Lo=2

Question70

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

Answer: 9

Solution:

5954, 595
25[5%)"
—625[3125]
—625[3124+1]
=625[11k x 19 +1]
=625 x 11k x 19+ 625
= 11k, +616+9
=11(k,)+9
Remainder =9

Question71

B 9
The Coefficient of x 6, in the expansion of ( 4?" + %) , is
X

[31-Jan-2023 Shift 2]

Answer: 5040

Solution:

(‘E+ i)9
5 2x°
Now, T,

(% )’r(é)r
(g) 3)F

Coefficient of x ®i.e. 9-3r==6=>r1=

Question72



5

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

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

Answer: 98

Solution:

X 4
" (77)
X
T

(X5/2)9—r 4Nt
207" (7)

9

Nl

_9
Tr+17

0 45 S

C —_
=(—1)r29—jr4’x 22
=45-5r-21r=0

45

=g

9
C
Now, according to the question, (-1)" 9—;4' =-84
2
=(=nYc2 =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

05(—1)2—4:2 xp

=-63x2’

=s>a=7p=-63

value of |ol—p| =98
Question73
1 1 1 1 1.«

The value of 1150! + 3148! ¢ 5146! Foee 4912! p> S1! 18

[1-Feb-2023 Shift 1]

Options:

A 2

51
D. 2-
Answer: B

Solution:

26 1

[

6
_ 5 5l 1
2 GG n & Coriy 3

_ 1 51 51 51 _ 1 550
= ﬁ{ C+7Cit...+7Cy ) = m(2 )

™



Question74
The remainder when 192% + 232" is divided by 49 , is
[1-Feb-2023 Shift 1]

Answer: 29

Solution:

200 200

@1+2)™+21-2)
= 2[100(:021200Jr 200C221198 . 22 £ . Jr2()0C
212. 21985220

= 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 ( \/2'°g2(10 ~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.."C,="C,+"C,
Solving for m, we get
m=2 (rejected), 7
Put in equation (1)

X

21.(10—3*)%:21

3¥=30 3?
L~

X
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 O+ L ) is 7315 , then |a| is equal to

[1-Feb-2023 Shift 2]



Answer: 1

Solution:

22 x21x20%19 4
sl m 7T =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. 603
Answer: D
Solution:
1\n-4
e, @2) (%)4
T 34/ - N6
TS’ 1 n—4 l 4 1
“c4( —1) (24)
34
n—28 l —4-4+n
2 4 :(33) =6
n-§ .n-8
2 4 .34 =+
“;8:%=>n—8:2=>n:10
1,8
T3:10C2(2Z) (Ll)2
34
1009, 1
—10g. 0923 22109 4, 1 2
c, 2’3 R 603
Question78

If 2nC3 : "C, : 10 : 1, then the ratio (> +3n): (n*-3n+4)is :
[6-Apr-2023 shift 1]



Options:
A27: 11
B.35:16
C.2:1
D.65:37
Answer: C
Solution:

2n
C 2l -3)! _ |,

3=10> =
"c, @n-3)!n!

2n2n=1)(2n-2) _ 10
n(n—1)(n—-2)

42071 _ 105 8n—4=10n-20
n—2

2n=16

n’+3n
n?-3n+4
64+24 88 _

= SN2Z o
64—24+4 44

Now

Question79

15
) is (

=

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

[6-Apr-2023 shift 1]

Answer: 5005

Solution:

4 1\B
- 5)
X

—_ T
T, .= ISCr(X4)15 r( _31)
X
60—-7r=18
r=6
Hence coeff. of x'® = 15C6 =5005

Question80

1 _ 1
If the coefficients of x” in (ax2 + ﬁ) and x_ in (ax - #) are equal, then :

[6-Apr-2023 shift 2]
Options:

A. 64ab=243

B.32ab =729

C. 729ab =32

D. 243 ab = 64



Answer: C

Solution:

11x2-7
5
3
- 7.l 11 6f 1Y\
Coefficient of x"is = "C,(a) ( %)
1 11
ax— ——=
( 3bx2)
S xX1=CE7D 6
3
Coefficient of x "is ="'C,- %
3"
W 6 L\ _u~ as
e ) g
5
=ab= 2—(
37
= 729ab=32
Ans. Opiton 3
Question81

Among the statements :
(S1) : 202322 — 1999222 g 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

X"y Ty +y

X —y = (-
x"'—y" is divisible by x —y

Stat 1 — (2023)%%2—(1999)**2

(2023) ~(1999) =24

Stat 2— (2023)*% - (1999)*°*

is divisible by 8

13(1+12)"~11n-13

13(1+"C,, (12)+"Cy(12)* +..] = 1In~ 13

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

= 145n+ 13- "C,(12)°4 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 @, then [a]
X
is equal to .

[8-Apr-2023 shift 1]



Answer: 1275

Solution:

(» 5e)
2%’

7 27— I \*
T, ='C(3x) (-—5)
2X
14-2r-5r=14-7r=0
nr=2
L T vas(_ 1Y2_ 21x243 _
T,=7C, 8- 5 ) = A = 127575

«[o] = 1275

Question83

If a_ is the greatest term in the sequence a_ = %3147, n=1,2,3,..., then a is equal to
[8-Apr-2023 shift 1]

Answer: 5

Solution:

3

X
£ x*+147
FE)= x* + 142)3x2 — )2(3(4)(3)
(x*+147)
o 3xP+147 33 - 4x°
+ve
f'(x)=0 at x%=147 x3x*
x*=0,x"=147x3
x=0,x>=+V147x 3

=x’(44-xh

x> =421
x =21
I” \‘\
’ N
S+ -
— + P —
| | |
1 | |
—V21 0 V21

fmax at £(4) or £(5)

_ 64 _ 125
f(4)= 753 = 0158 f(5)= === = 0.161
La=>5

Question84

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



Answer: 31

Solution:

(5] [3) (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

=11Cr211—2rxzz—3r
22-3r=10 and 22-3r=7
r=4 and r=35
Coefficient of x'*= llC4 .23

Coefficient of x = “C5 2!

difference = 11C4~237”C5~2

_ 11x10x9x8 o 11x10x9x8%7
24 120

=11x10x3%8=11x3x4x7

=11 %3 x4x(20-7)

=11x12%13

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

=12(122-1)

=12°-12( Option 3)

x 2

Question86

250 — 19" _ 810 4 1% ¢ 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! js divisible by 25 -8 =17
19" —2'%s divisible by 192 =17
25"0-19' s divisible by 25 -19=6
87— 21 is divisible by 8 —2 =6
L.C.M. of 1746 = 34

+ divisible by 34 but not by 14

Question87

13 »
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:

1\
ax— —
( bxz)

We have,
T ="CO" (@

-r 1\"
R )

_ lzcr(a)n—r( )‘(x)w—r. x)

1
b
“e@ (g et

Coefficient of X’
= 13-3r=7
r=2
r in equation (1)

_ 2 _
T,= 13C2(a)13 2(_ %) (x)13 6
2
A\ 13C2(a)“( %) oy
20N )11
Coefficient of x” is 1°C, 2L
b

13
Now, (ax+ L)

bx’
T = 13Cr(ax)137r( ]317)r
1
b
_ ”Cr(a)ls*r( %)r(x)ls—sr_ @)

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

rin equation

—6f 1)° y
T7:]3C6(a)13 5( E) (X)13 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 13C6(a)7( %)

ATQ
Coefficient of x.= coefficient of x°



_13x12x 11 x10x9x8x1 _

& 22
13 x12x6Xx5%x4x%x3

Question88

The coefficient of x_ in (1-x+ 2x3)10 is
[10-Apr-2023 shift 1]

Answer:-960

Solution:

(1—x+2x3)"°

T = 10 ey

o alble!
10! 5 b b+3c
bl DX
=>b+3c=7,a+tb+c=10
. 10! 10!
- Coefficient of x’ = W(*l)ur 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 K (2022)22
divided byy 3
21+ 1% + (2022/*
=3k+]1
(a=1)
Divided by 7
@1+ 172 + (2023 = 1)Z
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 +ons

(1—qx+ q—(qil)xz—...)
2!
p—q=4
Mp;1)+ mq51),pq:,5
2 2 —
p"tq —p-q—2pq=-10
q+4°+q ~(q+4) -q—24+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

Question91

1 1680
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 = 680Cr ( 32 ) (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, 28+, 27 +°C. -2
7

9_9 9_9 1.9
_ 1+’ 2" 0¢ 2!,
7
_ 327181

2
Mean =

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, 1y from end

2020 511012 1 44\ 1010
1010\ 2% 35

-5 1012 4x 1010
2k (5)

51010 45\ 1012
ool 3} A 5)

S 2022
Given: = CIOIO(

10 2022
=2"-"7C

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:

n+2 ri]:nJrZCr:nJrZ r+l 21:3:5
(n+2)! (Hm+2-)! _
T—=1D!(n-r+3)! (n+2)!
r 1
T 3=>n r+3=3r
n=4r-3-0
n+D!  @tDn-r+DH! _
rl(n+2-r)! (n+2)!
r+1 .3
n+2-r 5
8r—1=3n...(2)
By equation 1 and 2
8r3’1=4r—3n:4r—3

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

(ST

w|w

Question95

If L"C + 1"C, +...+ 1"C,+"Cy= 12 then n is equal to

n+1 n n

[12-Apr-2023 shift 1]
Options:

A7

B.9

C.6

D.8

Answer: B

Solution:

1

5

nCr |
T=0 r+17 +1 :Z
_ oo+l 1023
n+l( b= 10
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.-"'cy

99
B.”C,,

101
c. ey,

99
D, ~"C,,

Answer: D

Solution:

(1-%'"=C,~Cx+Cx"-
3 99 100
Cx+..... LG+ C X
S C =G+ GGt Gy Gy =0
_ 1100
Cp=C+ Gyt Cog ==31%Cy,
_ 1100 _ 1100991 9o
2 50!50! 2 50!50! 49

Question97

2022
Fractional part of the number is *— equal to

15
[13-Apr-2023 shift 1]
Options:

AL
B. 3
c. L
D. 14

Answer: C

Solution:

{ 42022} p, { 24044} _ { (1+15)1Oll} _ L
15 15 15 15

Question98

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

5.

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 _
- 2k 0
n=4k=0

n

5" - ( Q64 ) = 649

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

_ 4
X is (\/47 %)
<2

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

Question99

Let for x €R, S;(x) =x, S, (x) = C,x + kz S,_,(t)dt where C, =1,

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

Answer: 18

Solution:

Given, S,(x) = Cx +k | S (D dt
0
putk=2and x=3
3
5,3)= C,3) +2[8 W dt
0

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

1
1
C,.=1 —(I)So(x)dx:

N

C,=1=

S,(x)dx=0

C,=1-

3 S,(x) dx

O —— o ——

:1*"1‘(CX+CX2+ X—S)dXZ 3
o\ 72 I 3 4

S,()=C x4 2] () dt
0

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

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

Question100

c,=1-Is

ko1 dx, k=1,2,3, ...



5
The coefficient of x* in the expansion of (2)(3 - #) is
X

[13-Apr-2023 shift 2]
Options:

80
AT

B.8

C.9

26
D. 3

Answer: A

Solution:

S
general term for (2)43 - Lz)
3x

T
TG (- ) e
3x

SCr(*])r37r25 -r, X15*5r
15-5r=5=r=2
5_5 2727243
Coeff. Of x” ="C,(—=1)"3 2
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

S 7(72)51

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

—72%(16)* = -56(17= 1)'> > remainder =-56(-1)"
Remainder =—56 + 17k

=-56+ 68

=12

Question102

Let (a+bx+ex?)! = 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+cx)0=y px
i=0

Coefficient of x' =20

_ 10!
20° o
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
10c =30
c=3
2(at+b=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

= (3310
= (g)ton

— (10— 1)1

_ lon 1011 1011

C,(10)! M+ + 1 e (10 =
_ 10[1011C0(10)1010+ ______ Lo
= 10K -1

[As 10["°Mey-(10) 9"+ ...+ "¢, 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+ 3F+30 4. +3202 by 50is_
[24-Jun-2022-Shift-2]

Answer: 4

Solution:

Given,

1+3+3°+37+

=303l 32033 L3200
This is a G.P with commonratioc =3

2022
137" —1)
a5 =2 )
uil 31
:\D"'\'\

390
2

(3920 =
2
(10— 1)1 -1
2

1011

1011 _ 1011 1010 1011
1007 —"77C,-10 -

o Cyop0 - (10)° +
2

1011 1011
[ Gy 1 Cio10 - 10- Cmu]_l

10°7" ¢, - (10)' 72 =1, (1008) + ..MM C el + 101101 - 1
2

100k+10110=2
2

100k+10108
2

s

50k + 5054

= 50k+ 50 x 101+ 4
= 50[k+101]+4
=50k. k

~ By dividing 50 we get remainderas 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 = ‘;;72111 (C0+ 5

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

Answer: 286

Solution:

(1+x)"0 =€+ Cyx+Cox" +...... + Q%
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)’=Cx+2Cx +3Cx ... +10C, x"°
Differentiating

101 +x3)° - 1 +x-9(1 +x5)%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, G, Cy Cio 21—
Cyt —+ =+ =

2 3 11 11 11

10% term 1% term
C C C 21l 5
1 2 g 2
Cost —— N+ ... — =
a 2 3 11 11

a_211( 211_2}
1

Now, 100 - 2° =
221

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

It has infinite solutions even if we take x, v € V.

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



Question106

500 499 498

The coefficient of x'*" in the expression (5 + x) + x2(5 +x) " +...+ XSOO, x>0, is

[25-Jun-2022-Shift-2]

+x(5+x)

Options:
501 399
A.77C )

501 400
B.7C,,i®

501 400
C.77C00®

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

Answer: A

Solution:

Given,

5+ x)SOO +x(5+x)"7 + x2(5 +Xx)

This is a G.P. with first term (5 +x)
499

XG4%) - _X_ 4nd 501 terms present.

G+x)°°  S5tx
501
R ().
_ 5+x
X

499 498 500

+. . X
500

Common ratio =

500 (X501_(5+X)501 )
8 5+x)"!
X—5—-x
5+x
(54 )%
5+x
-5
5%x
_ é((5+x)501_xsm)

101 501 501
="C

in(5+x)" s 400

Coefficient of x 01" S

500 501

~In é((Ser) —x" ) coefficient of x'is = 5400

1 501
5 Cor
_ 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 .
is5 " —p.37, then B is equal to
[25-Jun-2022-Shift-2]



Answer: 83

Solution:

Given, Binomial Expansion

10
(2x3+ é)

X
General term

10 3410~ 3\"
T, = x) T (2)

_ IOCT . 210*r Y 3r . X30*3r ¢ X*r

_ 10Cr . 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)

For r=2,30—-4x2 =22 (even and positive)

Forr=3,30—-4x3 =18 (even and positive)
Forr=4,30-4x4=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)
Forr=8,30—-4x8=-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:10C0'2]0'30+10C1_29'31+]0C2'28'32+10C3'27’33+10C4'26'34+10C5'25'35+]0C6'24'36+10C7'23'37

=1, -2"3%+"% -3t 100 20310 [0y 22038+ 10, - 2437+ 10C 224 317 = (2+3)'0 - [45.4.3° +10.2.3° + 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)2023 is divided by 7 is :
[26-Jun-2022-Shift-1]

Options:

Al

B.2

C.

D.6

Answer: C

Solution:



{EDEI}NH
= (2016 +5)*"[ here 2016 is divisible by 7]
_ EDHCD{EDIE):{'E& N + lE.".?C-_l 1(}15}[5)::@2 N zz-zsczw{ﬁ)::es

20228
= l{?lﬁ[_imfj:nu 201632+ +:u::3c.mn (5% + (5)208
= 20164- (5"
= 7% 2884+ (57
= TK - (5"

_ {5)3“3 5
3674 -
={(3) -3

674

=(126—1)°"*-5
=(126-1)""-5

=50°7C,(126)% + . = FC,L126) - Ty,
=35x126[°"C(126)"° - . -*7C . 1+3
=57.18°"C,(126)" + ... —*7C,..1 -3

LM

=74+
Replacing (53" in equation (1) with 71+3_ we get,
(20217%° =JK = 71+3

ST <5

~ Remainer =3




Question109

: v 42 60 _ m60
I£(°C)+ (1C )+ (2C)) + o+ (°C,p) = 1C
[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 2oy 4 63013 — msos
' < 2 20

40 _ 4 _
As “c,="c,=1

40 4l
So, we replace ™ C, with *C.

41 41 4z L el
=cstc + %0+ L+ %0 = i,
] 1 2 0 M 20
42 42 &0 moogl
=%c +40,+ .+ fey= 2 e,
1 2 0 " 20
43 43 &0 _ m &
=8¢, +¥c,+ 0+, = 2. 9c,
44 44 &0 m&l
=*c,+¥c +9¢, = 1. %¢
4 20 20
]
43 435 &0 mosd
=80+ e+, = B8
4 3 0 " 20

::’lﬁtlc-lg_i_sx.lcv _m 'SUCM
Pt 7 LU

61
= C,

20

=M, 60
T

_ 261 _m 60!

201411 w 200400

=

(=)
=
Rl

s
—

~m=6landa=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
=

W | =

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



Answer: 5

Solution:

Given Binomial Expansion

Vx Nxy 60
137
54 53

= General term

1/2 60—t 1/2\ 1
_ 60 X 5
faailGm) )

r r ror
:éocr_ 5( Zilﬁ j) X(307 2 §)

3r=60

180 = 5r
:GOCr.S( 4 ‘X( )

6

For x'* term,
180~ 5r
=10
6
=5r=120
=>r=24

« Coefficient of x'*= 6OC24 -5 ( w)

4
_ 60 3
= C24.5
_ 60!

24136!
Itis given that,

60! 3_ <k,
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. ]
~ Exponentof 5 in 60 !

:[@J+ 60 160y,
5 5° 5
=1242+0+....

=14

Exponent of 5 in 24 !

:[%J+ PN N Ly
5 5 5
=4+0+0......

Exponent of 5in 36 !

S EIBEIREI R
5 52 53

=7+1+0......

~ From equation (1), exponent of 5 overall
514
5458
55°=5*
=k=5

53— 5k

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
_fon, 207
)
X
~ General term
At 2 r
Tr+1 :7Cr.(xn)7 g ( _5)
X
L4 7Cr ) X7n*nr*5r . 2r
For positive power of x,
Tn—nr—>5r>0
=7n>r(n+5)
sre 0
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
=7cg2247c 2"+, 22+ e, - 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.

~4 < 7_n <5
n+5
=4n+20 <7n<5n+25
~4n+20<7n
=3n>20
20
=n> 3
=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 31 231 31 — - o601)
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!)
Ko R TRV s S TR T (300)(311)
Now,

kgl (31Ck)(3lck—1)
=(31C|~31C0+31C2~31Cl+31C3~31C2+ ...... 3o e
:(3]C0-31C3171+31C1-3'C3172+ ...... +3le -3]C>
[using "C.="C, ., ]

=(C'C, ey, ety )

:62C30

Now, kglmck-”ck,l

_ (30C1 . 30C0+30C2 . 30C1 D\ +30C30 . 30C29)

_ (30C0 . 30C29+30C] ~30C28+...+30C29 ¢ 30C0)

:60C29

.60~ _ 60~ _ of60!)
G0 ST 30y
62.61.60!_~ 60! _ a(60)

30132! 291311 301311

62.61.60 60! _ a(60)

30320 300 5, 30311
30 0

60! (62.61730)= a(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 N %) ,x# 0 is 28, I, where L is an odd integer, is___

[28-Jun-2022-Shift-1]

Answer: 2

Solution:

k

12
(23 3)
X

12 3 3\ 1277

t1'4rl = Cr(‘,ZX )T( _k)
X
TR onstant
~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)( §x3 - iz) SXZ£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

5x>
T 2l (53T L Ly
r+1 AT ( y)

o S\U=r o 1\" 33-s
G (2) ( 5) *
In the term,
2 3 (5.3 1\
(1-x +3x)( - Q)
Term independent of x is when

(1) 33-5r=0

=>r= ? ¢ integer

(2) 33-5r=-2
=>5r=35
=1r=7€ integer

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

=>r= %e integer

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

11 5\4 1\’
-("e(3)(-5))
[ 11-10-9-8 5*
__( 4-3-2-1 '?'_?)
_11-10-3

2453

11-3

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, +... +xn)“ the expansion is

n! noon o,
—X, X o X
] 1 72 n
n,'n,!...n !
where n, +n, +..... +n,=n
Given,
10
(3x2—2x2+ is)
X
_ 3= +5)"°
50
X

10
is) =X term in 3x%—2x"+5)'°

Now constant term in (3x3 —2x’+
X

General term in (3x°—2x” +5)%is
_ 10 s )™

n,!n,!n,!
| \ , 3 8n +7n,
= 0y
1’11.112.1’13.
.
« Coefficient of '™ "™ is
10!
-(3)"'(-2)"(5)"
N

In!
n,!n,!n
where n, +n,+n, =0

For coefficient of x*° :
8n, +7n, =50

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

n, | n, |0,

116 |3

.. Coefficient of x>

_ 10! 1, Av6/cy3
= —1!6!3!(3)( 2)°(5)
_ 10X9X8X7X3X53X25
=5x3x8x7x3x5 x2°
=7x5%%32% 2’

=2k.]

21 =7x5*x3*= An odd integer
and 28=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" =5
B.1+"C,(8—5)+"Cy(8 =5) + ...+ "C(8" *—5""?
C."C,(8—35)+"C,(8°—5) +....... +'C.(8" =5

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



Answer: C

Solution:
Given,
9"—8n— 1= 64a
g (148" —8n—1
64
1 2
(G 147C,8"47C, 8+ "8 =80
82
_ 1+8n+7C,- 87+ .. 4"C, - 8"=8n 1
- =
L', 840, 8+ 8"
82
="C,+"C,-8+"C, - 8 +..."C, - 8" *
Also given,
6"—5n—1=25p
Sp- (158" =501
25
"Gy 1+°C, - 5+"C, - 554 . +7C, - "= 5n— 1
- S
1+5n+"C, - 57 +"C,+ 5 +....+"C, - 57 —5n=1
52
n 2., n 3. 4 n n
_"C,-5°4"C,- 5%+ C, - 5t +7C -5
52
="C,+"Cy 5+7C, S+ "C 5"
.'.a—ﬁ

_ 2 ) 2 <2
=("C,+"C, - 8+"C, 8 +....+"Cy- 8" )= ("C,+"C, - 5+°C, - 5 +...+"C - 5",
="Cy (8=35)+"C, (8 =5 +...+"C (8" 7 =5"D)

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
x5
r is a positive integer such that mn’ = 15Cr - 2", then the value of ris equal to___

[29-Jun-2022-Shift-2]

Answer: 5

Solution:

15-2r
TTH=(71)r.ISCr.ZIS*r>< 5
m="C, 2’
n=-1
so mn® = 15C525

Question118

A\
1 -

3 —x10
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 S,
General term of (tzx 54 7?)10 ) is

( 1)15—r %
_15 2. % 1-
Tr+1_ Cr' tXS : ( ?)

r

15—1 xr
:]5Cr.t3072".x 5 -(1-x) 10 .¢7T
15—r r

=150 P03 T 5 ~(17x)m

T

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

=T 5+, =T,, will be independent of t
15-10 10

L 15

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

=1e, % (1-x)!

T,, will be maximum when x(1 —x) is maximum.
Let f(x) =x(I =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
“ers(1-3)
1
07
. _1s5
GivenK = "C

ZI5c
1
10° 7
_~l5
Now, 8K =2("°C )
= 6006

Question119

The remainder when (11)1011 + (1011)11 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((m +9(1011) ):Re(z +3)

9
For Re( ¥ )
2101 — (g 17 = 337009337(71)0+337C19336(71)1 +337C29335(71)2+ ...... +337C3379°(71)337
R
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)¢
Pcyic, +PCiC,=-3=>p—q=-3
Coefficient of x* in (1 +x)P(1 —x)
PC,iC,—"C,°C, +7C,iC, =5
@-bH_ . p@-D_._
2 P73 >

cﬁ;ci,(q,3)q+ CREICREIIE
=q=11,p=8

Coefficient of x° in (1+x)%(1 —x)'"
=711C3+8C111C278C211CI+8C3=23

Question121

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

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

A, 22n N 2nC

D.2" 4 2n-1C,

Answer: B

Solution:

n n n

>y "c."c.= Yy "C."C.— Y "C "C.
Li=0izj Y iz L o= o0
_ n n n n, a n
= 3", 3 "G~ 3 e



—on. o0 ZnCn
4 22n N\ 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

_ 2022 2021

=(Tk—2)" 2+ (7k, — 1)

_ [(7k72)3]674+ (7k1)2021 72021(7k1)2020+ g
= (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

“TySTo=T),
nc73n>7(6x)7 < nC83n*8(6X)8 > nCQSn*9(6X)9
n! . n!

= =
m-7)7C © (m-8)8!

3
18(2

9 - (2) . 36

(=78~ m-8)8 9.8

3-(6%)> mmxf

9
4

72<27(n—7) and 27 >9(n—8)

%Sn and n<11

a0y = 10
For (3+6x)"°
_ 10
1 Cr

3107r(6x)r



For coeff. of x°
r=6="c3%¢°
For coeff. of x>

10 7 3
r=3= C3 -6

e € 36" 10731
/ Toc, 3.6 614110!
=>k=14

~k+n =24
Question124

The remainder when 7°"% +32%%?? js 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- 3|3x)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 IEBZ, 2Cl(—3[3), 6C3( TB) form an A.P.

222(-3p)= B~ 57“3
=-24=2B-5p°
=5p%=28-24=0
=5p2—12B+10p—24 =0
SB(5P—12)+2(5p—12)=0
p=12

5



d=—op-p’
12

2d —6p—p’
250 Fzso—z( 732 B~ 50+ Bra=s7

Question126

if1+@2+%Yc,+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+49C0+49C] +...+49C49)(50C2+50C4+...+50C50)
As ¥Cy+¥C, +..+¥C 5= 2%
50 50 50 A49

and Cyt7Cy .+ 7C =2

50 50 50 _ ~49
=%, +%C, + .. +7C, =2 -1
A =1+@Y%+ DY -1
— %
~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 e then a is equal to

[29-Jul-2022-Shift-1]

Answer: 84

Solution:

1\n- -1
Fifth term from beginning :"C4(2 Z) 4(3 T)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 _
=y (k- '°C,)" =22000L
k=1
2
k-2, ) =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,12(C,+7C,+7C, . +C) s

[2021, 24 Feb. Shift-1I]

Options:

A B0=D@nt1)
: 6

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

n(2n+ 1)(3n+1)
C. —

n(n+ 1) +2)
D. N\

Answer: B

Solution:

Given,n>2
LetS=7C,+°C,+..+"C;="""C,

Now, ""'C, +2x (C,+°C, + ...+ C))



:n+lC2+2Xn+1C3

+1 +1 +1
=(ﬂ C2+n C3)+ﬂ C3
w2 . (@F2)L L (D)
# + = \ira)

G ST 3m T 3o
_ m+2)n+DHnn=1)!

3x2x1x@— 1)
+(n+1)XnX(n71)X(n72)!

3x2x1x(n-2)!

= w[mzm—l]

_nn+DH@2n+1)
6

Question130

= y The maximum value of k for which the sum,
0 otherwise .

k 10 5 k+1 12 13
S0

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

. 'C if n1>r>0
For integers n and r, let ( ! ) =

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

k(10 15 kel (12 13
8 () () E T ) ()

w(1+x)10 = 10C0+10C1x+‘0C2x2+..,
10 10
+7C, X
15 _ 15 15 15~ 2
and (1+x)"="Cj+ "Cix+ Cx

15 15
+o.+7C X

K
. 104415 _ 10~ 15
..EO( C)CC,_)="C, C,
+15C1 \ 15Ck71 - IOCk' 15C0

= Coefficient of x*in (1+x)"=*C,

k+1
12,13 12~ 13
AISO";O( CCCy D= 7C Gy

12 13 12 13
R SR S SRR O

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

25 25 26
= TCGHTC L =70,
As, we know by the definition of “Cr, the maximum value of °C

Hence, k can have any large value.

k+1

.+ 1S possible for any possible large value of k.

Question131

The value of ='°C,;+2:'%C, -3 - C, +...~15 - °C ,+ *C, + "C, + "C +...+ My is
[2021, 24 Feb. Shift-1]

Options:



A 20—

B.2"~14
c.2”-13
D. 21
Answer: B
Solution:
Given,
15 15 15 15 14 14 14
"c,+2-P¢,~3-Pc,+...—15- B g +(Mc, + e ..+ ey
Let

s,=-"c,+2-%¢,-3-"c,+..-15+"C
15 r 15 13 14
= L CDLr =15 BEDTC
r= r=
_ 14 14 14 14
=15(-"4¢,+ "¢, - e, +.. -y
=15(0)=0
_ 14 14 14 14
s,="c, + ", + e+ ..+ Me
. /14 14 14 _ 14
=(Mc,+ "+ + M) -e
=28 14
Now, the required value is
"¢, +2- ¢, =3¢, +..-15-C )
+(14C1+14C3+...+]4C“)
=8,+8,
=0+28-14
=214

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 remainder is 3.
Letx=4p+3, then

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

= (4K — 1)™2

(2024 is divisible by 4 ) ="2C (4K )" (—1)° +°C,(4K Y (=)' +.... +27C,,,(4A) (1)
2022

2022

On expansion (2020 +x)

term have 8 in common.
Hence, remainderiis 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 ° ) +290 0 )+ 20 ) +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
30:7°C,+29: TC ... 42T Cyg +7Cyy
=pn.2"

This can be written as,

2 30 m
Y (30-1*C,=n-2
=0
£y 30, m
or Y (30-1-7C,=n-2
r=0
30 30
=Y 30-°C,~ ¥ r-C =n-2"
r=0 r=0
E 30 1y 30, m f f . .
=30 ¥ C7 - ¥ 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"
515-(2)*° =n- 2™Comparing both sides,

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

Question134

_\1/10
The maximum value of the term independent of ' t ' in the expansion of (txl/ 4+ &) , where

x € (0,1)is
[2021, 26 Feb. Shift-1]

Options:

A L0

V3(51)°
2-10!

343 (51>

c 2.0
U 3(s1)?

D. 10!2
3(51)

Answer: B

Solution:

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

_ IOCr(tx'/S)m*r { (1 _);)mo } !

T

r+1

10-r
_ 10Cr (t) ()(1/5)10—r(1 7X)r/10

o

_ IOCr(t)lofzr(x) %(1 _X)r/IO

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

T, = 10C5(X)1(1 7x)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)=0= 2V;<_X(—1)+VE: 0

=>—x+2(1-x)=0




= —3x+2=0

= x=2/3

(Maximum value)

Thus, greatest term will be

(309"

10 2 10!-2

53V (517(3\B)

Question135

The term independent of x in the expansion of [ 5

[2021, 18 March Shift-1I]

Answer: 210
Solution:
[ x+ 1 ox—1 ]1"
2R _JB —42
X! G k- DOk +H"
3 -x"3 41 \/;(‘/;“ 1)

- (S22

[use (a’+b%) = (a+b)a®—ab+b%)]
_ (X1/37X*1/2)10

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

T

X+

1

x—1

T
:10Cr(x) 103*r‘(_x) 2
For term independent of x , we must put
10—-r_ Iy
3 2
= 20-2r-3r=0
= r=4
o _ 10 _ 10! _ 10x9x8x7x6!
Tor=Ts=7C = 361~ Gx3x2x1%06!
=210
Question136

- X

173

+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, B € R, then a + B is equal to
[2021, 18 March Shift-1I]

Answer:.19

Solution:

10 2 n 10 n 10 4
Y (27+3k)-"C, =4 Y."C,+3- ¥ k:"C,
k=0 k=0 k=0

n—1
=4x2"+3 Xnk;Ck,l



=4x2"+3nx 2 [0, = 1 e, ]

T r r—1

3n

=244 2=

2(4x5)
Y, 3n n n 10 2 n _ 10 n 10 n
-(4+ 7)-2 $0x3" ¥ (22#3K)-"C =4 ¥ "C, 43 T k-"C,

k=0 k=0 k=0

n-1
=4x2"+3 Xnkglckq

=4X2n+3n><2n*1|i,:nc
3n
:2“(4+ _)
2
5 (4+ 3—n) 2"+ x 3"
2
On comparing, [0><3“+ (4+ §2f_1) .2“] +0

[a-3"0+p-2"9,
weget n=10,a=0,=19
S otB=0+19=19

Question137

If the fourth term in the expansion of (x + xlogzx)7 is 4480 , then the value of x, where x € N is equal to
[2021, 17 March Shift-1]

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

Answer:A

Solution:

(X+Xlog2x)7

T, =4480

T, = "Cr(xlogzx)rx(W D

T,= c 4(xlogzx)4x3 =355 8N
T ,=4480
3y " Hoex

3 +4log,x
X

= 4480
=128=2’

Taking log on both sides,

3rdloex 4log,x = 10g227

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

= 4(logyx)’ +3log,x=7=0
= (log,x = 1)(4log,x+7)=0
= log,x=1(~x€N)
SHox=2

Question138

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



Answer: 4

Solution:

(2021)3762

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

2021)"" = (17=2)""% = C (170

_C1(17k)376121 Yo Cn23762

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

(2021)3762 = 17u- 3762

N7p— 22(23760)

=17p-4(16)*°

=17p—4-17-D)**

17- )P =na -17)*

=—(C,~C17+C,17° - )

=—Cy+ 17y =—1+17

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

20202172 =17k +4

Hence, 4 is the remainder.

Question139

n
Let the coefficients of third, fourth and fifth terms in the expansion of (x + 32) , 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:

_n n—r
General term, T _,="C,-x - (

lem
S—
a

:ncr.arlxn*Br

coefficientof T, _ ic, -
coefficientof T, n"c_ .53

_ 3.3

an—2) 2

= am=2)=2 - - ()
coefficient of T, "C," a*
coefficient of T g TP

_4 _8

an-3) 3

= an=3)= % ...... - (i)

Now,

Also,

From Egs. (i) and (ii), n = 6,2~ %

For the term independent of ' x '

n—=3r =0

n
=1 = —
73

6
=51 = =
73
> 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 =60Cr(31/4)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}
nB) =8
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+ )(3)n = _izno ajxj, then
15 [ 2] |
2 2 )
3 a,td T Ay +1is equal to

[2021, 16 March Shift-I]

Options:
A.2

B 2n*1
C. 1
Din

Answer: C

Solution:



3 3n
Given, (1-x+x")"= ¥ a;xj
j=0
(1-x+x)"
:a0+a1x+a2x2+,,,+a3nx3"
Putting x = 1,
(I-1+1)"=a +a ta,+..+a,
l=ag+ta, ta,+...+ay ... (1)
Putting x =~1,
A+1-1"=a,~a,+a,—a,*+...(-1)"a,
1=a,—a,+a,—a,+...(~1)"...(_ii)
Adding Egs. (i) and(ii), we get
2=2(a,+a,+ta;+a...)
a;ta,ta,+...=1
On subtracting Eq. (ii) from Eq. (i), we get
0=2(a, +a;+tas+...)
a,ta,ta;+...=0
3n 3n—1
(3] [#5]

Now, _20a2j+4_20a2j+ I=[ay+a,+a,+..]+4
‘51 i=

=1+4x0
<)

Question142

The value of éo (6Cr .bC ¢_ ) is equal to
[2021, 17 March Shift-1I]

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, P65+ °C, - °C,+
6 6 6 6 6 6 6
C,+°Cy+°Cy-0C,+°C - °c + 0 - °C,
Now,
(1+x)°: (1+%)° = (°C,+°C x + ‘Cx’+
Scx ++0Cx8)(fey+ o x+ O’
+6C3x3+...+6C6x6)
On comparing the coefficients of x® from both sides, we have
b, 0c, +0Cy- fci+ 5, 0, + Lt

6-r

_ %G € ="C  12x11x10%9x8 % 7%6!

61(12— 6)! 61X (6% 5x4x3x2x1)
=924

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

N~2 n~2 n~2  n~ 2 n~ 2 _ 2n
1"Cl+"C P+ "C,2+0C + . +"C P =
n n n n n n
="C,-"C,+"C, - "C,+"Cy "Cy+ .t

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

n

n



:>nC0 ' nCn-*—nCl ’ “Cnfl +nC2 ’ ncnf
b+ nCnnCO b ZnCn(,..nCr — nCn,r)
Putting n = 6, we get,

6 6 6 6 6 6

C, °C,+°c, - °c,+°C, - C it

6 _12
Co Co= "Cs

2

Question143

Let n be a positive integer. Let

+
—_—
NN
——

7.
+
— —

A=3(1f C"

(3)
(

If 63A =1— L, thenn is equal to

309
2

[2021, 16 March Shift-II]

Answer: 6

Solution:

Given, A = éo(_l)k -"C,
[(5) () 13)+ (8) ()]
= A= ¥ (1)
R
o, )k+nck(g)k+nck(g)k
“o( B) el 3)

=(1-x)" = 20(71)r~ Cx’

= 2

AR
:>A,(25“—1) 1
() (4
-1 )\ 2
C63A=1- Lne @D 20




(7 5s) ()

n = 6, satisfies the equation.

Question144

The term independent of x in the expansion of ( L _":1 }3+1 - x:}/z ) 10, where x # 0, 1 is equal to .......
(2021, 2 July Shift I]

Answer: 210

Solution:

RV

(X 1/2)
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 4+ _L =gn+pn®+yn’, then the value of y is

a—-b a—-2b a—-3b °*° a—nb

[2021, 25 July Shift-I]

Options:

Aa+b

a+b’
D. &t
3a

Answer: C

Solution:



@-b"=a’(1-2)"

(-0 )

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

o)

2
-b+ nn+1) b
n+l 2 a'n4r2

L @=b"  n@m+Dn b

+1 +2
a" a 2 a"

Whenn=1

ca=b)'= %+ %+ LA
a” a

ferwre (5]

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

a 2a 6a

Coefficient of n° = 2—b2 S b_2

2> 32
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:

Lo Lyn
In the given expansion of (2 3+3 4)

I\r
General term =>Tr+] _ IZCr(ZI/S)r(3]/4)127r (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

1yo, 1 )12

TI:”co(z?) (33) -2

Lyrzg 1o
Ifr:12,thenT13:12C12(23) (34) =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-1I]



Options:
A. -1
B.1
C.—2
D.2

Answer: D

Solution:

10
In the expansion of (x sina+a @)
X

_ r
T . _ IOCr(X sin (1)]0 r( aCiS o )
=19 (x)"* *(sinw)"® "(acos @)
T, is independent of x , when 10 —2r =0
socr=5

Ty= 10Cs(sin a)S(aS)(cos (1)5
= 10C5'¢15~ %(sinZ (1)5

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

Given, that the greatest value is i'z
Y

So. ¢ a’_ 10!

G

dot @’ _ 100

D 2° (5
= a=2
Question148
For the natural numbers m, n, if 1 —y)"(1 +y)"
=1+a1y+azy2+ ...... +am+nym+"and
a, = a, =10, then the value of
(m +n) is equal to
[2021, 20 July Shift-11]
Options:
A. 88
B. 64
C. 100
D. 80
Answer: D
Solution:
Given, (1-y)"(1+y)"=1 +aly+a2y2 +ota oyt

Now,

(1=y)"(1+y)"= (1 ~my +"Cpy° +...+
(71)m . mcmym)

x(L+ny+"Coy"+ .. +"Cy")



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

=~ Coefficientof 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 --ee-- - (i)
and "C,+"C,~mn=10 - - (ii).
From Egq. (ii),

n! mk mn = 10

-2 2im-2)
n(nz—l)Jr m(rr;—l)imnz10

= 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

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. =%,

100
D.-'c,

Answer: B

Solution:

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

Z(_l)rIOOCrXSr(l _X)

100

(I=x)=

256

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

r=285
Coefficient = 100C85 = moC]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 = IZOCr(4Z)r(5 5)120 r

T T
—20- —
4 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:

(Zxr+ i) 0
2
X

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

IOCk(zlofk)(XIOrfrkfzk)

10r—rk — 2k = 0
Color o 2

= k=577 ek

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

Ifk=8andr=-2+10=38

rk=5 and r=2
19,217 =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"+"C107 T +1C, 10" T L



—{C,"C,10"="C,10" 1y
=2("C,10" ! +C,10" %) > 107
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
2CC,10"+°C10% +°Cy) 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 10]0(]
LetP= (1+ W)

Letx=10'""=P= (1+ l)x
X

2
e () el
3

+"C3( i) +...up to (10"%°+ 1) term

_ 1 x(x—1) 1
P=1+x( -]+ =
z ()55 2
+X(X*1)(X*2).L

31 NG
+... upto (10100+1) terms
1 1 1
N R R +( _+...)+...
[( 2! 2!x2) 3! ]
=P =2+
( Positive value less than LA l+...)
21 31 41
Now,
Y, 1 1 1
e=1+ ﬂ+ EI+ §+
1.1 _
IR TR
= 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 + g) are equal, then the value of n is equal to

[2021, 25 July Shift-1I]



Answer: 55

Solution:

7
The coefficient of x"in the expansion of (2 + %) ="c2’ 1

and the coefficient of x® = “ng“f8 1

38
According to the question,
nC 211*7. l _ nC 2n*8 L
T S K
n! n-8 1 n! n-8, 1
22 —_ = 2 x>
7(n—"7)! 37 8!(n—3)! 38

N 1 w2 — 1 e
7!(n—7)(n—8)! 87!(n—8)! 3
5 2 .1
n—7 24
= n—-7=48=>n=>55

Question155

20020~ \2 .
kgo( C,)" is equal to
[2021, 27 Aug. Shift-1]

Options:

40
A ¥c,,

B.“C,,

40
c.Y%c,,

41
D. "C,,

Answer: C

Solution:

20,
kZO (20Ck)2 _ (ZOCO)Z + (20C1)2
+(20Cz)2 T+ (20C20)2

2 2 2 2n)!
“Cy hC .4 C 0= @n) )2
(n!)

_ 40! _ LS

(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.380x2Y

D. 420 x 2"

Answer: D

Solution:

r—1

nCr= ( E)n—lc
r
_ -1
'C.=n"" C_,
ithi -1 -2 .
Similarly, = 1)*"'C._,=(@=1(" °C,_,) - - (i)
Multiplying Eq. (i) with (r=1)
- 1'Ci=n@- 1" 'C.,
>10-1)"C.=n-(-1)""°C,_,
"C, = [r(r—1)+1]°C,
=1r—1)"C,+1'C,
=nm=1)"’C,_,+n-""'C,_,
n
Yr'C =nn-1) ¥ " °C.,+n Y C,_
r=2 1
Now, when n =20
2 _ 18 19
yr'C, =0x19)y"c+203"C,
=(20x19)2'%+20: 2" =420 2"

Question157

Let ( " ) denotes "C, and
K

()= () o

0 otherwise .

IfA =5

8 8 13
+i20( i ) [ 13-k+i ]

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

1Mo
— ©
—
pr—
—_

[\S}

| I
~ o
+
——

Answer: 49

Solution:

9 8
Given, a, = > (°C;x"’Cp,  +D+ ¥ (¢ x e
i=0 <o

-k
2 912 8813

:Ak:'zo G CH*_ZO G C
i= i=

9~ 12 9~ 12 9~ 12
CO Ck+ Cl Ck*1+ C2 Ck*2+"'+

k-9 k o

chlzC ek [ ioncrxmcu—r=m+nc
=
Similarly,

8
8~ 13 21
y f¢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 xin (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
— 7. 2+ L
Coefficient of x" in (x bx)

11—
General term =“C(x2)‘( L) '
r bx

_ llcrx3r* llbr* 11
= 3r—11=7=r=6
-, Coefficient of x’ ="'C;b >
11

Now, coefficient of x 7 in (x - Lz )

bx

7 11—

General term = ”Crxr( —l) '

bx?
_le ( —_l)ll’rxr. 1

b NEERET
:ncr( %l)ll’rthzz
Itl =>3r-22 =-7
=>r=5
Coefficient ="'C( ) =""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

[oax—1, ~ log,(5* '+1)y 10
log, 25" " +7 23
[ e (=)

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

0| —

Options:



A0
B.-1
C.2
D.1

Answer: D

Solution:

We have,

—Z , \A N 10
{3log3\‘25*"+7+3 5'1033(5 *')}

—1,10
a3 )
Ninth term in the expansion is 180.

——;  _10-8 :_1 g
¢ So, l()Cg(\“zs"’lﬂ [(SHH) 8 ]
= 180{ = (r+ 1) th term or expansion (x +a)",,
Tr+1:ﬂcrxﬂ*rar}
=>"c, 25" '+t =180
= 4525 T+ 7)) ' =180

x—1

25 _ +7 -4

|
Let5* '=¢
470
T+l
£+7=4t+4
£—4t+3=0
(t=3)t-1)=0
t=3ort=1

4
=
=
=
=

Whent =3

571 =3

5% =15

x =logsl5

When, t=1

st T=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 |
[2021, 25 July Shift-I]

Answer: 1

Solution:

Coefficient of middle term of (1+x)"" is 2’C,.

Coefficient of middle term of (1 +x)’9 is 19C9 and lgC1
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

[2021, 31 Aug. Shift-I]

Answer: 55

Solution:

12 12
,_2)

-

T=ente(3)T ()

h (71)r( 12Cr. 121 )x(127r72r)
4]27r

Term independent of r

12-3r=0

= r=4

12 4
C,- 12 6
_ 4 _3
T=(-1) ( Z_x) =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,

(1467 =1+7C,6+7C, 6 +....+7C
=(1+6))

22
226

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

o =3(1+6)) +2(1 +9p) — 44

= 18h+3+18u+2-44
=185-39 = 18a+ 15

3 x 7%+ 2 x 10?2~ 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 k is equal to
[2021, 31 Aug. Shift-11]



Answer: 315

Solution:

10
(a+2b+dab)"* =a%"( L+ 2+4)
a

<l

Generalterm

1\ /2\%2, 10-1 -1,
101(—) (- 410800
L1010 b a)

r!-!(10—r, —r)!
So,1,=2,1,=3

3 10-2-3
Coefficient of a’bb< 10+2° -4~ ~ ~
234102 -3)]
13
=2 105
213151
s k=315
Question164

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

I+x+x+ A+ X1 —x+ x5 =X +...+x*") is 61, then n is equal to
[NA Jan. 7,2020 (D]

Answer: 30

Solution:

Let (1= x+ X X1 +x+ X200 X
=agtax+ax +..

putx=1

I2n+1)=a,+a +a,+....a, ... (i)
putx=-1
@n+Dxl=ay—ata,+.....a ... (i)
Adding (i) and (ii), we get,
dn+2 =2 +a,+....)=2x61

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

Question165

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

Answer: 615

Solution:

General term of the expansion = 7101, p+ay
a!Bly!
For coefficient of x*; p +2y =4
Here, three cases arise
Case-1:Wheny=0,8=4,0=6
10! B

a!Bly!




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

IR
Case-3:Wheny=2,=0,0=38
10! _
810!12!

Hence, total =615

Question166

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

[Jan. 8,2020 (II)]
Options:
A.a+B=060
B.a+p=-30
C.o—B=60
D.o-p=-132
Answer: D
Solution:

Using Binomial expansion

(x+a)'+(x—a)"=2T +T,+T+T,.)

Alx = 1) (=0 —1) = 2T 4T, + T+ T))
20°C % +0Cx (= 1)+ °C (P - 1)+ C (= 1))

=2[x*+ 150 - x*) + 15x°(x* — 2 + 1)+ (=1 +3x7 = 3x* +x%)]
=2(32x%—48x* +18x* — 1)

a==96and =36

La=p=-132
Question167
L\ 16
In the expansion of ( B 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 7 <0 < 7, then the ratio 1, : 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
- ) )
rl \ sin® xcos 0

For r=8 term is free from ' x '




1
T,='%C,——
’ ¥ sin®0cos®0
8
T 8 4 ](vcs ‘ 2 -
(sin2 0)

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

|, ="°C2* [~ min. value of 1, at 0 = /4]

When 6 € [ 126’ g] , then least value of the term independent of x,

58

S
2

[+ min. value of 1, at 0.=m/8]

1 16C .28.24
Now, 2= 7168 -
1 C,-2

_ 16 8 4
= 0Cq-2°-2

16
8

Question168

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

5
A. 3

7
B. 3

3
C. 3

1
D. 2
Answer: D

Solution:

3200 100
— ==
3 (

~

1

8

“da+gye-
g

1
= -+ Int
g+ Integer

200
SR e ) -

é[1+n‘8+ @ﬂzt...]

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\"
Tr+1:22Cr'(Xm)22 T ( ;)

_22 22m—mr—2
Tr+l— Cr'x m—mr T
w22m—mr—2r=1
oy 22m=1 o 5, 335

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 (D]

Answer: 120

Solution:

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

Questionl171

Let 2x’+3x+4)"" = rizoo a x'. Then % is equal to .
[NA Sep. 04, 2020 (1)]

Answer: 8

Solution:

¢ L 2 o_ 2 4
The given expression is 2x"+3x+4) "= ) ax

T
r=0
10! 2n 1/2, 4113
Tl !(ZX )-(3x) " 7(4)
177273
Since, a, = Coeff. of X’
2r +r,=7and r +r,+r,;= 10
Possibilities are

General term =

0 7|8
1 51 4
2 3 |5
3 1 6

_ 10674 10006 @

A TEY 5141




L 10 ®’ . 1012°3)@°
213151 316!

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

3 710
4 511
5 3| .2
6 1 3

_ 102)@h, 1012H3%)@)
3T T3 4151

L 10123 | 1012963)@)
513121 611131

4 3
a—L=2=8
213

Question172

If the constant term in the binomial expansion of (\/; %) o is 405, then |k| equals:
[Sep. 06, 2020 (I1)]

Options:

A9

B.1

C.3

D.2

Answer: C
Solution:

10 10—
Generalterm =T ='"Cx)" ' (—

)l’
10—r
_ IOCr(fk)r °x 2
10—5r
— IOCr(*k)r x 2
Since, it is constant term, then
10 —5r
2
. 10, 2 _
21%C(=k)* = 405
2 405x2
=K'= J0%9
~lk| =3

=2r

=0=>r=2

81
=8_g
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+5C
I

: HHCTH
r+1° 1
n+5-r 2
n+5
n+5Cr+17
r+2 5 "
- = = =5n+6...
A 7=>12r Sn+6. . .(ii)
Solving (i) and (ii) we getr=4 and n=6

-~ Largest coefficient in the expansion is 11C6 =462.

T+2

(Given)

N —

=

=
_ 5

3r=n+3...()
d 2
an 7

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:

1oLy
Here(32+58

a\k I
T, ="C(3) 2.(58
LT
T2
So, rmust be 0, 8,16,24......
Now n=t,, =a+(n—1)d =0+32 x8 =256

=>n=256

and é 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 (ID)]

Options:



A.S
B.9
C.7
D. 11

Answer: C

Solution:

9 3x o r
General term” =T, | = Cr( _) (—_)

9 3\07r 1\ 18-3
el 5) ()

The term is independent of x, then
18—3r=0=>r=6

Tal) () )
_9x8x7 1\ _( 71
3x2x1(6) 18)

7
18k =18x —=7
18

Question176

Leta> 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 f )
[Sep. 02, 2020 (D]

is 10K, then K is equal to :

Options:
A.336
B. 352
C. 84
D. 176

Answer: A

Solution:

General term of
1 =110 Iy10-r —1\r
(ax9+[3x 6 ) :]OCr(axg) (Bx 6 )
10—-r r
:](lcralO»rﬁr(x) 9 6
£ 10—r
9

Term independent of x i

«Term independent of x = '°C,a°p
Since o’ +p’ =4
Then, by AM-GM inequality

3 2 1
o +f

2

>0’z opt<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 + %) 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 4=2:5:12

r—1°

C. 5 ~r+l1_5
N r_ Sy n-r+l_ 5

"C,._, 2 r 2
=22n—-7r+2=0... (i)

C _
dy 12, n-r
el 5 r+

=5n—17r—12=0. .. (ii)

Solving egns. (i) and (i),

i~

n=118,r=34

Question178

The value of 2:200 5D_FC6 is equal to:
[Sep. 04, 2020 (D)]

Options:

A, SIC7 - 30C7

B. SOC7 _ 30C7

C. 50C6 _ 30C6

51 30
D. C7 + C7
Answer: A

Solution:

20
. o 50—t
The given series, ZO Cs
=
__ 50, 49 48 47 32 31 30
=TCHTCHTCHTC L HTCHTC T
_ (30 30 31 32 49, 50~ _ 30
=(CC, T CH+ C+7Cyt ... £ 7C+7C—7C
_ (31 31 32 49 50~ _ 30
=CCHTCH+HTCF TG+ C—TC

=(Pc,+ )+ +Pc #2c - Yc

7

7

7




