Binomial Theorem

Question1

If Z 20_2;51 = 2, gcd(m,n) = 1, then m — n is equal to .
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Answer: 2035

Solution:

(1 + :1:) 11C() + 1101:13 + 1102:112 + -+ 116113311

/ (1 +z)"de = / (1100 +1C1z 4+ M Cox? 4 - + 11011a:11)d:1:

1

)12 1 1oy 2 11y Uy pl2

A-271 _ng, 02 PO | TCnz®
12 0 2 3 12

212

Lo+ S+ 2+ + % ()

Now,

0 0
/ (1+z)'de = / ("'Co+"Crz + " Coz® + -+ + MCOuz')de
-1 -1

(1+2)2 - R A T

12 1 2 3 12 .
% =Cy— % + % ....... 2)
1 —(2)

Coys1 21 2047 m
fr2r+2 12 12 n

= 2047 — 12 = 2035

Question2

30
If Z 300(’:) = a x 2%, then o is equal to .
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Answer: 465

Solution:

30 52 (3OCr)2
30C,

r=1

r!(30 —r)!
(” 300 _30-r+1 31—1«)

T 300, r T

0. (31 —1)30!

=3 oG

S (31 —1)29!
- 30; (r—1)!(30 —1)!

3
=30 (30 —r+1)®Cy,

r=1
30 30
— 30 (Z(31 —1)%Cyr + Y 2903[”)
r=1 r=1
=30 (29 x 2% + 2%) = 30(29 + 2)2%
=15 x 31 x 2%
= 465 (2%)
a = 465

Question3

The sum of all rational terms in the expansion of (1 + 21/3 4 3V/ 2) ° is equal to
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Answer: 612

Solution:

1 1 6
(1+2% +37)

6

= ——(1)"(2)3(3)F

T1 T2 T3




6 10 |0
4 10 |2
2 10 |4
0016
31310
1 (3 ]2
016 |0
= 53 (3)+ (3)*+ B+ gEp @+ (2)'(3)' + e (2)?
o7+ T )+ EoE Do BT 0o

=1+45+135+ 27+ 40 + 360 4 4 = 612

Question4

6
Ifa=1+>(-3)""! 12C,_y,then the distance of the point (12,/3) from the line
r=1

az —+/3y+1=0is
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Answer: 5

Solution:

6
a=1+ Z(_l)r711202r713r71
r=1
6 2\ 2t—1
(v3i)
a=1+) PCy,
rz; V3i
(1201X+ 12C3X +. 12011X11)

1 (1+\/§1 (1—/30)12 )
(e

so distance of (12, \/_) fromz — v3y+1=0is

i= iota, let V3i=x

12-3+1
o =5
Questions

Let (1 +x+ x2) 10 _ ap + ai1x + asx? + ...+ a20x20. If
(a1 +ag+as+ ...+ ay) — 1lag = 121k, then k is equal to
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Answer: 239

Solution:

Let f(z) = (142 +:1:2)10 =32 a,z"
The sum of odd coefficients: Soq¢ = a1 +as+ a5+ - +ag

Subtracting 11a, from above will give the answer

g _fO-f=1

odd — f
f)=1+1+1)0 =31
fE)=01-1+1)= (D) =1

310 -1
Sodd Z ar =

odd r

Now for as

_z _z 1-2%)"
1+-’I3+$2 = —1173 = f((L‘) = (1 3) = ((1_1))10

Now use:

So

f@) = (i1 (Da*) - (£ (739)a7)

Only the term with z° from the first sum (i.e., k = 0 ) can contribute to z2, since all other k > 1 gives 2% > 3
From (1 — z3)10 : the 2° term is (1)) = 1

From (1 — z) 10 : the coefficient of z? is

£ = () =55

9
Hence, ag = 1.55 = 55

310 _1
Now, Soqq  — 1las = —11-55 = 121k
310 = 59049
So:
49 — 4
S = 59049 -1 29 605 = —59(2) 8 _ 605

= 29524 — 605 = 28919
So:

121k = 28919 = k = 299 — 239

Question6



The sum of the series

2x1x20C; —3x2x2C;+4x3x2Cs—-5x4x20C,; +

, is equal to
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Answer: 34

Solution:

(]. — X)20 = 2000 — 2001)( + 2002)(2 ..... +2OCQOX20
1—x 20 200 200
( X2) - X2° - Xl +20Cy — 2Csx + 20Cyx? ...
Diff twice and put x = 1
=6-2C1(2) +A

A=40-6=34

Question7

The product of the last two digits of (1919)1%19 is
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Answer: 63

Solution:

(1919)"" = (1920 — 1)

— 19191)(1920) %1 — 19191, (1920)19%8 ...
- 19903,016(1920)! — 1919C g1

= 100X 4 1919 x 1920 — 1

= 100X + 3684480 — 1

=100A+........... 79 (last two digit)

= Number having last two digit 79

.. Product of last two digit 63

Question8

+ 18 x 17 x 20Cy

Let a, £, and § be the coefficients of z’, 2% 2> and x respectively in the expansion of

5 5
(:1: + Vs — 1) -+ <:c — V3 — 1) ,x > 1. If uw and v satisfy the equations

au + fv = 18,

yu + dv = 20,



then u + v equals :
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Options:
A. 4
B.3
C.5
D.8

Answer: C

Solution:

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

(m+\/:£:”——1)5+ (:c— $3—1)5

Using the Binomial Theorem, the expansion yields:
=2 (500 cx® +5Cy -2 (x® — 1) + 50 - x(z® — 1)2)
Simplifying this, we obtain:

=2 (52" 4 10z° + 2° — 10z* — 102 + 5z)

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 2% is vy = —20

The coefficient of z is § = 10

Given the equations:

au+ fv =18

Fu + 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 5u +v = 9:
5()+v=9 = wv=4

Thus, the sum u + v is:

ut+v=14+4=5

Question9

If in the expansion of (1 + z)P(1 — z)9, the coefficients of z and z2 are 1 and -2,
respectively, then p? + g2 is equal to :
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Options:

A.8

B. 20

C. 13

D. 18

Answer: C

Solution:

(1 + X)p(]. — X)q = (pCO +PCix+ pCQXZ + .. ) (qC() —9Cix + qCQX2 + .. )
coff of x = PCC, — PC,9C, = 1

p—q=1

coffof x% = PCyiCy — PC1ICT +PCr9C) = -2
q(q—1 p(p—1

CCES IR CES)

®—q—2pq+p’—p=—4
P-a)?—(p+q =—4
p+q=>5

p=3

q=2

sop?+q*> =13

Question10

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+405n+406’ — AP

= 2% n+4C5 _ n+4c4 + n+406

=4 x n+4c5 _ (n+4C4 + n+405) + (n+405 + n+4c6)
=4 x n+405 _ n+505 + n+5c6

@+4)!  (n+6)
A oD o
4o (n+6él(1n+5)

=10’ 4 11n+ 30 = 24n
=10’ —13n+30=0
= n = 3,10( rejected )
n#10

.. Largest binomial coefficient in expansion of

(1+a)
(n+4="7)

is coeff. of middle term
= 704 = 703 =35

N.T.A. Ans Option (2)

Questionl1

Suppose A and B are the coefficients of 30" and 12" terms respectively in the
binomial expansion of (1 + z)?" 1. If 2 A = 5 B, then n is equal to:
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Options:

A. 20

B. 19

C.22



D. 21

Answer: D

Solution:

A= 27%1029 B = 2n71011
227171029 — 52n71011

2n-1)! (2n —1)!
29!(2n — 30)!  © (2n — 12)!11!

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
Question12

Let the coefficients of three consecutive terms 7., 7)., ; and 7', 5 in the binomial
expansion of (a + b)'? be in a G.P. and let p be the number of all possible values of .

Let g be the sum of all rational terms in the binomial expansion of (\4/§ + \3/1) 12, Then
p + q is equal to:
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Options:
A.

295
283

299
D.
287

Answer: B

Solution:



(a+b)?
Tr7 Tr+17 Tr+2 - GP

SO, Tr+1 _ Tr+2
T, T,
2C: _ PCen
120r71 - 120r
12—-r+1 12—(r4+1)+1
r - r+1

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

No value of r possible

SoP=0

1 1\ 12 i\ 12-1 /N1
O A O
Exponent of (3%) exponent of (4§) term

12 0 27

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

Question13

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

2184
2172

2196

D.
2148

Answer: A

Solution:



General term = "C, (71/3> " (111/12> r

n—r

— "G, ()5 (11)12

For integral terms, » must be multiple of 12
sr=12kke W

Total values of r = 183

Hence max r = 12(182)

= 2184

Min value of n = 2184

Question14

7103

The remainder, when is divided by 23, is equal to:
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Options:
A.

9

14

D.
17

Answer: C

Solution:

710 =7 (7'%) = 7(343)* = 7(345 — 2)*
7108 — 23 K, + 7.23

Now 7.23 = 7.22. 2%

=28 (256)*

= 28(253 + 3)*

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

23 K, + 60

.. Remainder = 14

Question15



10
The term independent of x in the expansion of < @ /?)(f_i)ml my (ﬁ;ll/)z) ) ,z > 1,is:
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Options:

A. 240

B. 120

C. 150

D. 210

Answer: D

Solution:

10
z+1 __x—1
x2/3—x1/341 z—xl/?

ac2/3 wl/?’—l—l z—xl/?

1/3 11/3 B (\/5)2_(1)2 ) 10

2/3—:1:1/3+1 T V(a1

(21 +1) (\/jjl) )10

Sl

( (2"3+1) (2% —2'3+1) (\/5+1)(¢5_1))10
G
(¢

)

(2 4+ 1) = (1+

10
— (1/3 _ 1
21/2

[Note:

For (z + #)n the (r + 1) term with power m of x is

— no—m
o+p



Here a = %,6: Landm=0

2
10x+—0 10 6
thenr = —*— =5 x ¢ =4
32 3 >

*. T5 1s the term independent of x.

Ts =104 =210

Question16

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

A.22

B. 20

C.21

D. 23

Answer: A

Solution:

son - 5] [5]+ [z ] +oo

=16+5+1+0+0+0.

Question17

10

r+1_ 1111 .
If > (Llor 1 ). 1101’—1—1 = “11101101 , then a 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:

i’: 107 1\ u,
10" e

r=0

10

1

— Z <10 ST ) g,

r=0

1 r+1

_ 11 11
=10) MCry1—10) | MCrn (10)

r=0
=10 [MCy+HCy+..... +110y]

1 2 11
— 10 11C1 ;L- +J1C2 —l- 4+ ..., -+HCH1 ;L
10 10 10

1111
_ 11
=10(2)" — 10 — 1010 + 10
(20)* — 111!
- 10"
Soa=20
Question18

9
If Y (5°)-°Cr = 0‘(%)9 — B,a, B8 € N, then (a + 8)? is equal to
r=1
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Options:

A.27



B. 81
C. 18
D.9

Answer: B

Solution:

(]
Y
=
|+
w
N———
K=}

fQ

Il
(-
Ik

|

o

Q

AN

+
(-

w

k=l

Q
7N
| =
N———
5

ﬂ
I
—_

“Oys0 (1) vy (LY
_27':1 ! 2 r=1 ’ 2
_57‘:0 o 5 r=1 ' E
8 9 0
9 1 1 1
14+ = 31[1+=) -, (=
2(04) +s|(3) al(3)]
9 38 39
- .= R
3 3]
310 310 310
25 T 3=4 5w 3
3 10
=4(=) -3
(5)
9
6(§ -3
2
a=6,=3= (a+p)>=281

Question19

The sum of all rational terms in the expansion of (2 + +/3)%is :
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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 =3Cy(2)% +8C1(2)7(V3) + ...+ 2Cs(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)% + 3C5(2)8(V3)? 4 8C4 (2)1(V3) '+
8C6(2)%(V3)8 + 8C5(V3)®

Evaluating these terms:

8Co(2)® = 256

8C5,(2)5(3) =8C, x 64 x 3 = 1344
8C4(2)4(3)2 =8C, x 16 x 9 = 3024
8C6(2)2(3)3 = 8Cs 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.

Question20

In the expansion of (\3/ 2+ ) ,n € N, if the ratio of 15" term from the beginning

1
V3
to the 15" term from the end is %, then the value of "Cj is
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Options:
A. 4960
B. 2300
C. 1040
D. 4060

Answer: B

Solution:

In the expansion of (a + b)™
15" term from beginning: Ty5 = "Ci,a™ b

15" term from end: Ty = "C4b" a'

Tis 1
T, 6
a\ n—28 1
(5) =%
1\ n—28
() "o
n — 28
= =-1
3
n =25



Question21

For an integer n > 2, if the arithmetic mean of all coefficients in the binomial
expansion of (z + y)*" % is 16 , then the distance of the point P (2n — 1,n* — 4n) from

the line z +y = 8 is
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Options:

A V2

B. 2v/2

C.5v2

D. 32

Answer: D

Solution:

2n73CO + 271736'1 + 2717302 N 2n7302n_3

Mean = =16

2n — 2

=223 —16(2n — 2)
=223 — 2%(n — 1)
=>n=>5

P(9,5)
_|9+5-8|_ 6 _
S - VAR
Question22

If12. (C1) + 22 (BCy) + 32 (¥°C3) + ... +15% - (¥C15) = 2™ - 3" - 5%, where
m,n,k € N, then 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:

Y5 r2.Be, (rmC, =n""10, )

15
=15 Z r-YMC,
r=1

15
=15 (r—1+1)"C, 4

r=1
15 15
=15-> (r—1)M"C. 1 +15- ) MC,,
r=1 r=1

=15-14.218 +15. 21
=15-2"(7+1)
=5.3.2%
n+m+k=17+1+1=19

Question23

(64)

The remainder when ((64)%4) " is divided by 7 is equal to
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Options:

A. 4

B.6

C.3

D.1

Answer: D

Solution:

64% = (63 +1)% =631+ 1

64°4" = (63 +1)%"

631 +1

Required remainder when divided 7 is 1.

Question24

1016
The number of integral terms in the expansion of (5% + 7%) is:
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Options:
A.

127

128

130
D.
129

Answer: B

Solution:

1016—r

Tr _ 10160r(5) > 7%
=r=0,8,16,24,....,1016
1016 = 0 + (n — 1)8

1016

=>n—1= 5 =127
So, n = 128.
Question25

"lc = —8y'c,_, ifand only if :

[27-Jan-2024 Shift 1]
Options:

A.

2v2 <k<3

B.

2V3<k<3v2

C.

2V3<k<3V3

D.

2vh <k<2v3



Answer: A

Solution:

>k —8>0

(k—2V2)(k+2v2)>0

k € (o0, —2V2) U (2V2, @) ---eo- - (i)
r+1

~n>zr+], — <1
n

sk'-8<1
kK'-9<0
—3<k<3 e - (i)
From equation (1) and (Il) we get

k € [-3.-2V2) U (2V2. 3]

Question26

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:

3A=B

B=A3



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

thenB=(1+1)"=2"

Question27

The coefficient of x2%12 in the expansion of (1 — x)2008 1+x+ x2)2007 is equal to

[27-Jan-2024 Shift 2]

Answer: 0

Solution:

(1= x)(1 =221 +x + 2P

(1=x)(1 = )2

General term
F2007 3
(1=x)((-1"'Ccx)
r2007 3r F2007 3r+1
COPVexT - (1 ex

3r=2012

, 2012
r# =/ =

3r+1=2012
Jr=2011
, 2011

Fr —

Hence there is no term containing x*°™*.

2mz2

So coefficient of x =0




Question28

llC llc 11 ?
If 1+ 2+ .+ 1—09 = I with ged(n, m) =1, then n+m is equal to
m

[29-Jan-2024 Shift 1]

Answer: 2041

Solution:

I
=

|
[
(=)
el

~m+n=2041

Question29

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

[29-Jan-2024 Shift 2]

Answer: 1

Solution:

Let 327 =t
6437 =64t =gt =(9-1)*
—ok+1

Hence remainder =1

Question30



1 11y 824
( (3) ()}

Number of integral terms in the expansion of |7 ~ ~11'° | js equal to

[30-Jan-2024 Shift 1]

Answer: 138

Solution:

824 —r

General term in expansion of ((7)" >+ (1) ist ., =**c (1) * 11)7°
For integral term, » must be multiple of 6 .

Hence r=10.6.12. .........822

Question31

Suppose 2 — p, p, 2 — a, a are the coefficient of four consecutive terms in the expansion
of (1 + x)™. Then the value of p? — a2 + 6a + 2p equals

[30-Jan-2024 Shift 2]
Options:

A.

4

B.

10

C.

8

D.
2

Answer: D

Solution:



2-p.p.2-c.a

Binomial coefficients are

=>"Cr. "C 1 i g iC .3 respectively
n n _
= C+C,_,=2
+1
" C,1=2 .....(1)

Also "C,_,+"C,_ =2

= "lc =2 ...

From (1) and (2)

n—lc

r+1 r+3
2r+4=n+1
n=2r+3

2r—4C =2

r+1

Data Inconsistent

Question32
_ 5 (an)E) _ ! (HCA- ”Ck—l) _
Letm—k;:J ( P and ﬁ—kgm P If 5a =68, then n equals

[30-Jan-2024 Shift 2]

Answer: 10

Solution:



a’:
=0 k+1 n+1l
1 n ntl
— n
- n+1.{'§li] Ck—l Crz—k
_ 1 za
*- n+1 s

2 T
[
X
|
0
}
[}
[
=
+
—
|
£
+
b
o
+
[a—

Question33

In the expansion of (1 + x)(1 — x2) [ 1+ 3+ Yi— \i]\ =0, the sum of the coefficient

X
of x3 and x 13 is equal to

[31-Jan-2024 Shift 1]

Answer: 118

Solution:



2 3,3 1473
+x)(1 - + 2+ 24 =
(1+x)(1 x)(l 2 x3]

:(1+x}(1_12)((1+ %)3)5

_ 1+ a-x+xP

15
X

_ (1+0-x(1+x0"
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=x8-17
=17=7

=119

Hence Answer =119-1=118

Question34

If for some m, n; °C_+2(°C_,,)+°C_,,>°C,and""'P,:"P,=1:8,then"P_, +""'C, is equal to

[31-Jan-2024 Shift 2]
Options:

A.

380
376

384
D.
372

Answer: D

Solution:



& 6 6 8
Cm+2( Cm—l} * Cm—l:} C3

Cm—1+ Cm—E} CB
g g

Cm—E:} CB

Am=2

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

(n—Din—2)n—3) _

1
nn—1)n-2)n-3) 8§

~n=2=8
a+l- _§ g
- p Tt C,="P;+°C,

m+

—gxTxg+ 228
2

=372

Question35

Let the coefficient of x” in the expansion of
®+3) T (x 3@+ 2)

x+3)P 2+t (x+2)R ]

bea.lf 3 a =4~y B, y€N,then the value of g*+* equals
=0

[31-Jan-2024 Shift 2]

Answer: 25

Solution:
x+3)° T+ x+ ) A x A2 Hx 3T (x+ 2+ (x+2) ]
Yo =4"Ha" 3440 03?430
/ 2 -1
n-1y4 3,3 (3 ]
3 (3) - (3)
3n
n—1 1_(1)
:4 5
1-3
4
=4n_3ﬂ=ﬁ“_}r“
B=4.7=3

B+yi=16+9=25



Question36

If the Coefficient of x3? in the expansion of (1 + 1/x)%(1 + x3)7(1 — x*)8; x # 0 is a, then |
a| equals

[1-Feb-2024 Shift 1]

Answer: 678

Solution:

o G D+ (1 -

6
X

coeff of 0 i

coeff. of % in (1 +x)°(1 +22)'(1 -°)°
General term
)r3xrl + 21'2 + 31'3

% "c fc (-1
Il r:__ 1'5

ry + 2r2 + 31‘3 =36

Case-|:
¥y ¥y ¥y
0 6 8
2 5 8
4 | 4 | 8
6 3 8

¥y t2r,=12 (Taking r,=8)

Case -l :



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

¥y +2r, =15 (Taking r, = 7))

Case - Il :

r,+2r,=18 (Taking ;=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 = 0,

o] = 678

Question37

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

18

1
%XE— L) . Then

2x°

expansion of (n/m)1/3 1:

[1-Feb-2024 Shift 2]



Options:
A.

4/9

1/9

1/4
D.

9/4

Answer: D

Solution:

Question38

The value 2:220 22Crz‘Q’Cr is
[24-Jan-2023 Shift 1]

Options:

45
A.7C,,



Answer: A
Solution:

Solution:

22 22
2.~ 2 2.~ 2
y2c.Bc =y *c-*c,_
' T rr:() r 23-r

0
45
C

23

Question39

Suppose zgz r’ 2023’Cr = 2023 x a x 2, Then the value of  is

[24-Jan-2023 Shift 1]

Answer: 1012
Solution:

Solution:
using result

& 2 -2
Y r'C =n(n+1)-2"
r=0

2023
Then Y 1* *%'C = 2023 x 2024 x 2***!
r=0

=2023 x g, x 2292 S0,
a=1012

Question40

If (30C1)2 + 2(30C2)2 +3(30C3)2 +

[24-Jan-2023 Shift 2]
Options:

A.30

B. 60

C.15

D. 10

060!

o2’

then o is equal to



Answer: C
Solution:

Solution:

S=0-C'Cy+1-(°C)y+2-(C,) +.co 430 (C,,)
S=30-("Cy*+29- (°C)*+28 - C°C +......+0- (°Cp)
28=30-(°C, +°C + oo +7°C, )

60!
(301

2

— 60 —
s=15-%c, =15

15-10! _ o- 60!

(30?301
=>a=15

Question41

Let the sum of the coefficients of the first three terms in the expansion of

2
X

n
(X — i) ,X#0,n € N, be 376 . Then the coefficient of x* is___
[24-Jan-2023 Shift 2]

Answer: 405

Solution:

Solution:

Given Binomial (x— %)n,x;bo,nEN,
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

Now general term 1OCrxlo_‘( _—3 ) '
X

_ IOCrXIO*r(_?’)r . X*Zr
_ IOCr(_3)r . XIO*3r

Coefficient of x* = 10—3r=4
=>r=2
10 2 _
C,(-3)° =405

Question42

2
10—r

If a is the coefficient of x

T—1

in the Binomial expansion of (1 + x)m, then 1:201 r ( aaf )

is equal to
[25-Jan-2023 Shift 1]



Options:
A. 4895
B. 1210
C. 5445
D. 3025
Answer: B

Solution:

Solution:

Question43

The constant term in the expansion of

5
(Zx+ i7+3X2) is

X

[25-Jan-2023 Shift 1]

Answer: 1080
Solution:

Solution:

ny =7\ A
General term is S12x) (x ) "(3x)
nl!nz!n3!

For constant term,

n, + 2n3 = 7n2

&n1 +n,+tn,= 5

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

Question44



> 51_kC3 is equal to

k=0

[25-Jan-2023 Shift 2]
Options:

51 45
A’'c,-*c,

51 45
B.”'c,—*c,

C. 52C _ 45C

4 4

52 45
D. *c,-*c,

Answer: C
Solution:

Solution:
6 51—k

> C
k=0 3
_ 51 50 49 45
=3¢, +%c,+¥c, +.. +¥C,
_ 45 46 51
= ¥, +%C,+....+°'C,
_ 45C +45C +46C +,...+51C
4 3 3

(HC+HC7 :n+1C)

T r—1 T
_ 52~ _ 45
= ¥¢,-*c

45
3 C4

4

Questiond45

2023 .

The remainder when (2023)" " is

[25-Jan-2023 Shift 2]

Answer: 7
Solution:

Solution:
(2023)2023
= (2030 - 7)**
= (35K - 7)"
_ 2023 2023 0, 2023 2022
=8¢, (35K (=7)° + 8¢, (35K) (- T)+

2023 2023
....... +28¢,(=T)

Now, — 72023 _ 7 72022 _7(72)1011

=-7(50 - 1)!""

_ _7(1011C0501011 _ 1011C1(50)1010+ """ ) 1011C1011)
=—7(5L—1)

=-350+7

= when (2023)*%

is divided by 35 remainderis 7

divided by 35 is



Question46

1 _ 1
If the co-efficient of X in (ax3 + Bl—x) and the co-efficient of X ° in ( X — é) are

equal, then ((IB)Z is equal to
[29-Jan-2023 Shift 1]

Answer: 1
Solution:
Solution:
5
Coefficient of x” in (ax3+ L) = 11C6- @
px pe

» Both are equal

Questiond47

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:

Solution:
tr-*— 1 = ncr(zx)r
n r—1
= Cr— ](2) —
ncr(z)r
n!

o (= D!n—r+ D! _
n!(2)
rl(n—r)!

r 4

5

(2 11\)

2
5

n—r+1
=29r=4n+1)...(1)

> 5r=4n—4r+4




ncr(z)r

ncr+l(2)r+1
n!
r!(n—r)!
n!
T+Dln-r—1)!
=24r+4=5n-5r=>5n-4=9r...(2)
From (1) and (2)
=24n+4=5n—-4=>n=8§
(1) =>r=4
so, coefficient of middle term is
8xTx6x5 _

8 4 _ — —
C42—16Xm 16 x70=1120

2
8

r+1
-r

= S N -
4

=
ENTO

Question48

Let K be the sum of the coefficients of the odd powers of x in the expansion of

99 . . . 1 200 200C99K _ 2
(1+x)"". Let a be the middle term in the expansion of (2 + \/_E) JAf ——= —

a n

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:

Solution:
In the expansion of

(1+%)” =C+Cx+Cx°+...+C

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

X99
99

) ) . 1 200
= Middle in the expansion of (2+ _)
: P 7

100
T =200 (» 100( L)
%H 100(2) N2

_ 200 50
- CIOO 2

100 _ 48
So, ——2 = _—""x2
200

25 50 _ My
So, == x27"= =22

101 n
~m, n are odd so

(£, n) become (50, 101) Ans.

Question49

.



15

bx§

If the coefficient of x'° in the expansion of ( ax’ + Ll ) is equal to the coefficient of

-1

5. . 3
X ~ in the expansion of ( ax

1

1

b

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:

Solution:
Option (2)

Coefficient Of x in (ax3+

15 3\15- 1
T, ="Cax) ( s
45-3r— L=15

73

10r
30= 1L

3
r=9

Coefficient of x'° = 1° Cgaébf9

Coefficient of x ° in (ax

T

5- L-3r=-15
3 T
10r
=L=20
3

r=6

1/3

b

s

1
3

T, = 15Cr(aX1/3)15—r<7 1

X

Coefficient = 15C6a9 xb ®

b

;

3
X

15
) , where a and b are positive real numbers, then

Question50

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

Options:

500

+x(1+Xx)

499 498 + 500

+x2(1+x) ceeee T XSS



501
A TG,

500
B.77C,,,

500
C.77Cy

501
D. 7 C,

Answer: D
Solution:

Solution:
(1 + X)500

501
(s
=(1+x)%. 1+x
(1+x) x
I+x

B (( +x) =X (1+%)

(1 +X)501
(143 !
Coefficient of x°!

501 _ 501
G =" C

499 498 T+ 500

+x(1+x) +x2(1+x) . TX

501

in (1+x)°" —x>"" is given by

200

Questions1

Let x = (8V3 + 13)13 andy = (T2 + 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] 1s even but [y] is odd
D. [x] and [y] are both odd

Answer: A

Solution:

Solution:
x=(8V3 +13) = C, - (8¥3)"* + °C,(8V3)*(13)" + ...
x = (83 -13)"7 = P (8V3) " - P, (8V3)(13) + ...
x—x =2[C, - (8¥3)"*(13)" + PC,(8V3)" - (13)°...]
therefore, x —x is even integer, hence [x] is even
Now, y = (7\2 +9)” ="Cy(1\2)” +°C (T\2)"(9)'
+°C,(1V2) (9.
y = (12 -9)’ =’C(71\2)’ -°C,(132)"%9)"
+7C,(1V2) (9.



y—y =2[C,(1V2) 9 +°C(1V2)°9) + ..]
y—y = Even integer, hence [y] is even

QuestionS2

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:

Solution:

x+y=12"+18"=(150-6)" + (325 - 1)®
=25K— (62 +1)=25K—((5+ )P +1)
=25K, -2 Remainder =23

Question33

Let a > 0, be the smallest number such that the expansion of (

Bx “,pEN.
Then a is equal to .
[31-Jan-2023 Shift 1]

Answer: 2
Solution:

Solution:
:30Cr(X2/3)30—r( %)r
60— 11r

- 30Cr .2.x 3
60—11r
3

T

r+1

>

<0 1r>60=r1> %:Fé

_30 6.2
T,= C6-2x

We have also observed = 30C6(2)6 is a natural number.

Lo=2

30
) has a term



Question54

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

Answer: 9
Solution:

Solution:

59 _ 54, 595
=625[5"1"
=625[3125]"
=625[3124+1]"
=625[11k x 19+ 1]
=625x 11k x 19+ 625
=11k, +616+9

= 11(k,))+9

Remainder =9

Questions5

9
The Coefficient of x_6, in the expansion of ( 4?" + %) , IS

[31-Jan-2023 Shift 2]

Answer: 5040

Solution:
Solution:
(55
5 2x?
4x 9—r 5 r
Now, T =" 2 =
ow, r+1 Cr ( 5) (2X2)

o (A)T(3)
r 5 2

Coefficientof x ®i.e. 9-3r=—6=r=5

Question56



5

If the constant term in the binomial expansion of % — 2] is —84 and the

Coefficient of x ' is 2°B, where B < 0 is an odd number, Then |af — B| is equal to

[31-Jan-2023 Shift 2]

Answer: 98
Solution:

Solution:

:(_l)ré4rx2 2
2—r
=45-5r—-21r=0
45
= _—_...(1
=5 (M
9

Now, according to the question, (=1)" =4"=-84
2 T

=(D7C2" ?=21x4
Only natural value of r possible if 3r—9=0r=3 and 9C3 =84

~1=5 from equation (1)
45

Now, coefficient of x >/ =x 2
r=>5

5
ey 1) %zz“xﬁ

- z*lr
2 at1=5,gives

=-63x2’
sa=7p=-63
value of |al—p| =98

Questions7

1 1 -

1 1 1
The value of 1150! + 3148! + 5!46! Foeed 4912! + 51! 1

[1-Feb-2023 Shift 1]

Options:

50

A-ﬁ

o

50

&
U||l\)
—_—

a
Lh|[\)
—_



50!
Answer: B
Solution:
Szg)lution: )
&G l)!(511*(2% L2 "Cor %

1

=L L
51!

st GGt G = 5 @)

QuestionS8

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

Answer: 29
Solution:

Solution:
Q1+ 2)200 +21 _2)200

= 2['"C 217" +200C,21"% - 22+ ... +7%C
212 . 2198+2200]

= 2[491, +27%°] = 491 +2°"'

201 _ 67 _ 67 _ 67~ 67 _

Now , 2% =®)" = (1+7)" =491+ “'C, - 7=

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

Questions9

a3 \M
Let the sixth term in the binomial expansion of ( \/210g2(10 -39+ > \/ Z(X Z)IOgZS) ,in

-2)log,3
the increasing powers of 2(X Yo , 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:

Solution:



m-—5
T,="C,10-3% 2 (3" H=21
"C,,"C,,"C, are in A.P.
2. "C,="C,+"C,
Solving for m, we get

m=2 (rejected), 7
Put in equation (1)

21.(10-3Y %:21

3x _ 30 32
x=0,2
Sum of the squares of all possible values of x =4

Question60

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

X

[1-Feb-2023 Shift 2]

Answer: 1
Solution:

Solution:

2x21%x20%19 4
22x21x20x19  4_ 7315
24 *

Question61

If the ratio of the fifth term from the beginning to the fifth term from the end in the
expansion of ( V2 + % ) ) 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:

Solution:

Question62

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

Options:

A.27:11

B.35:16

C.2:1

D.65:37

Answer: C

Solution:

Solution:

2nC
3 10o 2M0-3)!
°C, (2n—3)Mn!

2n(2n—1)2n—2) _
n(n—1)(n—-2)

4@n—D _ 105 8n—4=10n-20
n—2

10



n’—3n+4
_64+24 _ sz
64—-24+4 44

Question63

15
The coefficient of x'® in the expansion of (x4 - i}) is .

[6-Apr-2023 shift 1]

Answer: 5005
Solution:

Solution:

4 1)\B
5
X
15 a15-r( —1\ "'

60—7r=18
r=6
Hence coeff. of x'* = '°C, = 5005

Question64

1 B 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:

Solution:



5
Coefficient of x” is = ”Cs(a)é( %)

1 11
ax — ——
( 3bx2)
_Hx1-(7)
= —=6
3
T -7.. _ 11 as
Coefficientof x "is = Cé'ﬂ

W 6 1 \ _t~_ as
e 35) 7 o
5
zabzz—

36
= 729ab =32
Ans. Opiton 3

Question65

Among the statements :
(S1) : 2023%"*2 - 19992°?% j5 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:

Solution:
,..Xn_yn:(X_y)[xn*1+xn*2y+xn*3y2+ ..... +yn*1]
x"—y" is divisible by x—y
Stat 1 — (2023)*% - (1999)**
(2023) - (1999) = 24
Stat 2 — (2023)*°% - (1999)*%*
is divisible by 8
13(1+12)"-11n—13
13[1+"C,, (12)+"C,(12)° +...]— 11n— 13
= (156n—11n)+ 13- "C,(12)° + 13- "C;(12)° + ...
= 145n+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

Question66



Let (t) denote the greatest integer <t, If the constant term in the expansion of
7

(3x2 — #) is a, then [a] is equal to

[8-Apr-2023 shift 1]

Answer: 1275
Solution:
Solution:
7

3% - L )
( 2x°
T =TCed (- 55)

2x

14=2r—5r=14-7r=0

Lr=2
fT,=70,3 (- %)2= 2228~ 127575
o [o] = 1275
Question67
If a_ is the greatest term in the sequence a_ = . 23147, n=1,2,3,..., then a is equal to

[8-Apr-2023 shift 1]

Answer: 5
Solution:

Solution:
3
fx)= =
X +147

£ - <+ 14Z)3x2 - )2(3(4)(3)
*+147)

_ 3+ 147 x3x7 - 48
+ve

f'(x)=0 at x°=147x3x>

x=0,x'=147x3

x=0, x> = +\147 %3

x> =421

X = i\/ﬁ

=x*(44-x"




| | |
I | |
o 0 V21

fmax at f(4) or £(5)

_ 64 _ 15
f(4)= ;55 =0.158 f(5)= == = 0.161
La=35
Question68

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

Answer: 31
Solution:

Solution:

(51 [5)([5]

22+7+2=31

Question69

The absolute difference of the coefficients of x'° and x_ in the expansion of (Zx2 + 2_1x)

" is equal to
[8-Apr-2023 shift 2]
Options:

A.10°-10

B.11°—11

C.12°-12

D.13°—13

Answer: C
Solution:

Solution:



T =l¢ (2X2)11—r( L)r
r 2x

r+1

_ llcrzll —2rX22—3r

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

r=4 and r=5

Coefficient of x'° = 11C4 .23

Coefficient of x’ = 11C5 !

difference = 11C4 N 11C5 -2

_ 11><10><9X8x8_ 11 x10*x9x8x7
24 120

=11x10x3x8—11x3x4x7

=11x3x4%x20-17)

=11x12x13

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

=12(12*- 1)

=12°~12( Option 3)

2

Question70

25" — 1910 — 8190 210 is 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:

Solution:

25" - 8! is divisible by 25 -8 =17
19"° - 2" is divisible by 19-2=17
25"~ 19" is divisible by 25-19=6
8190 — 21 s divisible by 8 -2 =6
L.C.M. of 1746 = 34

-~ divisible by 34 but not by 14

Question71

13 B 13
If the coefficient of x7 in ( ax — #) and the coefficient of x S in ( ax + # ) are
X X

equal, then a’b* is equal to :
[10-Apr-2023 shift 1]

Options:



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

Answer: A
Solution:

Solution:

_ %)r(X)B*r‘ (X)*Zr
_13 B-rf  1\' \13-3r
=3¢ (a) ( B) ®27 ()
Coefficient of x’
=13-3r=7
r=2
r in equation (1)

_ 1 2 B
=0 (- ) 00
1 2

_ 13C2(a)“( B) (x)7
7. 13~ (@"
Coefficient of x" is °C, =~
b

1 13
Now, ( ax+ — )
bx

— 1 T
Tr+1 _ 13Cr(ax)13 r( _2)
bx

=Pe@ () " ™
= 13Cr(a)13_‘( 1t1_))‘()()13—& @)

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

r in equation

T, - 13C6(a)13_6( %)6()()13—18
6
T,="c@ (1) 00

Coefficient of x  is 13C6(a)7( %)6
ATQ
Coefficient of x’ = coefficient of x >
T,=T,

11

ol &) e (§)

_ 13X 12X 11X 10x9x8x1 _ o,
I3x12x6x5x4x%3




Question72

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

Answer: 960

Solution:

Solution:

(1-x+2x3)"°

_ 10 b, 3

0" aipiart 20 )
10!, ,\b_b+3c

alblart 2%

=>b+3c=7,a+tb+c=10

10!

317101

10!

514111 v’

'+

. Coefficient of x' =

+ %(—1)%2)2

=—-120+2520— 1440 =960

Question73

Let the number (22)2022 + (2022)22 leave the remainder o when divided by 3 and 8
when divided by 7 . Then (o’ +%) is equal to

[10-Apr-2023 shift 2]

Options:

A. 13

B. 20

C.10

D.5

Answer: D
Solution:

Solution:

(22)2022 n (2022)22

divided byy 3

21+ 1?2+ (2022)%
=3k+1

(a=1)

Divided by 7

21+ 12+ (2023 - 1)?
Tk+1+1 (B=2)



Tk+2
So a2+[32$ 5

Question74

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:

Solution:
(1+x)°(1—x)!

(1 +px + p—(pzT 1)x2+...)

(lqu+ q(qz—?l)xzfm)

p-q=4

pp—1D . a(q
2

P’+q’~p-q-2pq=-10

@+4’+q’ ~(q+4)-q-2(4+qq=-10

¢ +8q+16—q —q—4—q—8q—2q =-10

—2q=-22

q=11

p=15

2(15)+3(11)

30+33=63

—1)
—pg=-5
3 Pq

Question75

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:



Solution:
1 1

680
The number of integral term in the expression of (3 245 4) is equal to

1 - 1
General term =680Cr(3 E)680 r(5z)r
680—r1r r

= 680Cr3 2 54
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.

Question76

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:

Solution:
Coefficient of x = QCIZS

Coef. x> = 9C227
Coef. x' = 9C7 .22

Mean — ’c,-2°+°C, -727...+9C7~22
_(+2y-°¢c,-2°-c,-2' ¢,
- 7
_3¥-2"-18-1
7
19152
= 2= =2736
Question77
th . . . . ax_ 5\,
If the 1011 ™ term from the end in the binominal expansion of ( 5 ﬂ) is 1024

times 1011™ term 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:

Solution
T, from beginning =T, ..,

= 2022C ( 4_X)1012( i)lmo
1010 5 X
) 1010
10

T,o,, from end
( 4x ) 1010

1012
_ 2022 4x
N C1010( 2x) ( -

5
Given: =2"%C ( - )
) 1010

2x 5
=210'2022C]0]0( 22)1010( 4?)()1012
() ()
4_ 5t
Question78

The sum of the coefficients of three consecutive terms in the binomial expansion of

a+ x)“”, which are in the ratio 1 : 3 : 5, is equal to
[11-Apr-2023 shift 2]

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

Answer: A
Solution:

Solution:
n+2 - :n+2cr:n+2 C. 1:3:5
(n+2)! H@+2-n!
t-Din-r+3)! (n+2)!
_r _1
(n—-r+3) 3
n=4r-3-0
m+D! @+ Dm-r+ D! _
rl(n+2-)! (n+2)!
r+1 _ 3

n+2-r 5
8r—1=3n...(2)

W | —

=>n-r+3=3r

| w




By equation 1 and 2
8r3—1 =4r—-3n=4r-3

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

Question79

1 n
It =°C,
[12-Apr-2023 shift 1]

+ %“Cn_l +...+ %HCI + nC0 = % then n is equal to
Options:

A.7

B.9

C.6

D.8

Answer: B

Solution:

Solution:

ntl1=10=>n=

Question80

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

is equal to
[12-Apr-2023 shift 1]

Options:

101
A.-"'cy,

99
B.”C,,

101
c. "¢y,

99
D.-”C,,

Answer: D

Solution:



Solution:

(1-%'"=C,—Cx+Cx~-

C3X3 +... . C99x99 + Cmoxloo
=>C,—C+C,-C+...=Cyy +C,, =0

__lioo
CO—C1+C2+...C99——§ C50
100! _1X100><99!:_99

_ 1
2 50!50! 2 50!50! 49

Question81

2022
Fractional part of the number is i equal to

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

A 4L
B. &
c. L

14
D. G

Answer: C

Solution:

Solution:

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

Question82

— n
Let a be the constant term in the binomial expansion of ( Vx — % ) , n < 15. If the
x2

sum of the coefficients of the remaining terms in the expansion is 649 and the

coefficient of x " is A, then A is equal to
[13-Apr-2023 shift 1]

Answer: 36
Solution:

Solution:



n—k 3
1 ="C 00 2 (6 ) 2

k 3
- 2k=0
7 af

n—4k=0

Tk+
n—

n

(-5)"~ (nc (64 ) = 649

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

_ 4
x 4 is (\/4— %)
<2

4C1(76)3
By calculating we will get A =36

Question83

Letforx € R, S (x) =x, S, (x) = C, x t k ({ S, _,(t) dt where
C,=1LC =1 —iSk_l(x) dx,k=1,2,3,... Then S,(3) + 6C; is equal to
[13-Apr-2023 shift 1]

Answer: 18

Solution:

Solution:
Given, S,(x) = C,x+k g S, _,(Hdt
putk=2and x=3

3
S,(3)=C,(3)+2]S,(t)dt

0

Also, S (x)=C,(x)+ ]S (Ddt. .. ... (1)
X2 '
:C1X+ 7
3 t2
S,(3)=3C,+2] (C1t+ 5) dt
0
=3C,+9C,+9
Also,
1
_ _ 1
C =1 —(_[SO(X)dX— 3

1
C,= I—ISI(x)dx=0
0
]
G =1 *ISz(x)dx
0

1 3
_ 2, X _ 3
—l—(f) (C2x+C1x + ?) dx = 1
S,(x)=C,x+2]8 (0 dt
0
3
=C2x+Clx2+ X?

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



Question84

The coefficient of X in the expansion of (Zx3 -
[13-Apr-2023 shift 2]
Options:
80
A. 5

B. 8

C.9

26
D. 3

Answer: A
Solution:

Solution:

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

T
A I
3x
SCr(f 1)r3*r25 -r, X15 —5r
I5-5r=5=r=2
Coeff. Of x* =°C,(-1)’3 *2°

1
=10% = x 8
9

3

1
2
X

Question85

The remainder, when 7 183 is divided by 17 , is
[13-Apr-2023 shift 2]

Answer: 12
Solution:

Solution:
7103 _ 5 7102
=77
=7(51-2)""' - remainder =7(-2)"!
-7(2%(16)"* =-56(17-1)"* > remainder =-56(—1)"
Remainder =-56+ 17k

5
)1s



Question86

Let (a+bx+ cxz)10 = 2} pixi, a, b, c € 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:

Solution:
0
(a+bx+cx?)''= ¥ px'
i=0

Coefficient of x' = 20
_ 10! 9 .1
20= gy <@ xb
a-b=2
a=2,b=2
Coefficient of x> =210
_ 10! 9. 1 10! 8, 2
2107 Wxa Xc + ﬁxab
210=10.c+45x%x4
10c =30
c=3
2(a+b=c)=12

Question87

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

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

Answer: D



Solution:

Solution:

’30‘3"\

3‘ s

241011

=)
= (9)tont

= (10— 1)1

— 1011 1011 1011

Cy 10+ + 1M e (10 ="M
_ l0[1011(,:0(10?]101':]_‘_ ______ _1011(.:1[]1{)]_l

= 10K -1

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

= 10K -5+5-1

=502K -1)+4

~ Unit digit =4 when divided by 5.

Question88

The remainder on dividing 1+ 3 + 32 +3+.....+3202

[24-Jun-2022-Shift-2]

Answer: 4

Solution:

Solution:

Given,

1+3+37+3%+ . +3™
=30+31+32—33+...—32021

This is a G.P with common ratio =3

_ 1390221y
i—1

by 50is



1011 1011 _ 1011 1013 1011 2 1011
"¢, 10" =" 10"+ =M - (10 + 1M ey - 10

1011
- Cronl—1

2

B mz[lﬂllcﬂ.(10)1009—‘”“(:1-(1003)—.....1””(:1[)09]—101m—1—l
- 2
_ 100k+10110—2

2
_ 100K+ 10108

2

= 50k+ 5054

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

~ By dividing 50 we get remainder as 4 .

Question89

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

o, B ER,C, +3.2C,+53C, +...... upto 10 terms = ax2

pu|

terms ) then the value of a + B is equal to
[25-Jun-2022-Shift-1]

Answer: 286

Solution:

Solution:

(1+x)’=C,+Cx+Cx"+...... +C,x"
Differentiating

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

10(1 +x7)° = €, + 20" +3C,x" + ...+ 10C px'°

10 - (1 +x" ) = Cpx +2C,x" +3Cx + ...+ 10C, ;x"°

(C0+ %+ %+....upt0 10



Differentiating

10((1 +x7)° - 1 +x-9(1 +x)%2x)

= Cyx+ 26, - 3x"+3-5- C3K4+--..— 10 - 19-::10;{‘3
putting x =1

10(2° + 18 - 2%

10
=10-2%.-10=100- 2%
C C C C 11 _
Co+ 4 T2 & 2 4 1o _ 2 1
2 3 11 11 11
10™ term 11" term
C C C 211 5
1 2z Q A
C.+ —+ —+ ... + —= =
0 2 3 1 11

Eqn. of form y =k(2*— 1)

It has infinite solutions even if we take x, vEN .

Question90

The coefficient of x'°" in the expression

5+ x)500 +x(5+ X)499 + X2(5 + x)498 +..+ XSOO, x>0,is
[25-Jun-2022-Shift-2]

Options:

501 399
A0C,(5)

501 400
B. Y'C,y,(5)

C. 501C (5)400

100

500 399
D.>C,,(5)



Answer: A

Solution:
Solution:
Given,
5+ X)SOO +x(5+ x)499 + x2(5 + X)498 +..... x0
This is a G.P. with first term (5 + X)soo
: x(5+ x)499 X
Common ratio = = and 501 terms present.

(5+X)500 5+x

s ()"

+X

s Sum =

X
— -1
5+x

KO (54 )%
501

€ +x)5°°(
_ (5+x)
X—5-—x
5+x
ot —5 +X)501
5+x
-5
5+x

_ é((s n X)501 _ X501)

Coefficient of x'*" in (5+x)™" is =*"'C,,, - 5*"

“In 2((5+0™ ~x"") coefficient of x'* is = £-*C,,, - 5"
__ 501 399

=" G5

Question91

If the sum of the co-efficient of all the positive even powers of x in the binomial

expansion of (2x3 + %)10 is 5'°—p.3%, then Bis equal to___
[25-Jun-2022-Shift-2]

Options:

A.

Answer: 83

Solution:

Solution:
Given, Binomial Expansion

10
(26 3)
X
General term

10, 3,10 - 33\
Tr+1: Cr(ZX) r(;)

10 10— 30-3r _—
= Cr'2 .3 x Tox "

10, 10— 30-4
="C. -2 .30 x r



For positive even power of x, 30 —4r should be even and positive.

Forr=0,30-4x0=30 (even and positive)

Forr=1,30—-4x1=26 (even and positive)

Forr=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=38,30—-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:IOCO-210'30+10C129~31+10C2~28~32+10C3~27~33+10C4~26~34+10C5~25~35+]0C6~24~36+10C7~23~37
_ 10C10 910,30 10C1.29 Ay L 10CIO 90310 [10C8 92384 10C9 .34 10C10 .20 310
=(2+3)""-[4543%+102.3°+1.1.3'

=5""-[60x3°+20-3°+3-3"

=519 (60+20+3)3°

=5'"-83.3°

~B=83

Question92

The remainder when (2021)2023 is divided by 7 is :

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

Al

B.2

C.

5
D.6

Answer: C

Solution:

Solution:



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

— 2013{:.:'{2015}1325 + + EEJEC::G:I:EDIEQ(E‘}DH L ECIESCEEH{E}JDE&
— EG].‘E?[EEHCD . {Eﬂlﬁjitll_l_ _______ _I_EEJEC::IE: . {ijl-:lll] _{ijl-:lﬁf!

= 20164 = (5)***°

=72 2881+ (5"

=TK (37" ()

Now, (3)°

P25

L

(

— {53]5?4 .3
=125 5
=(126-1)%"-5
=(126-1)°". 3

sPC,126) 7 + -T2+,

5% 126[°°C,(126)" 7 = ... =*7C.1+3

673

5718 C(126) + . =" C -3

=7l

LA

2023

Replacing (377" in equation (1) with 74+ 3, we get,

(20217 =TK = 71+5



=TEK~-)+3

-
b
-

-~ Remainer

Question93

If (40C0) + (41C1) + (42C2) Foceeee (60C20) - %mC

equal to
[26-Jun-2022-Shift-2]

Answer: 102
Solution:

Solution:

Here property used is

ne _?:C-_lzn—lc._l
¥ ¥ ¥
Given, *c +*'c +*c, + .. .+%¢c = "¢
i 1 1 2 20 1 20
40, _ 41, _
AsTC,="C,=1
40 g1 41
So, we replace ©C, with " C,.
=)“CU—“C1—42(:,,—......—60(:'“.: m, ‘SDC}
2 20 " 20
=>4:'C1 EC}— _____ —'S'JC. _ E.ﬁf'cq
20 H 20
=% _43C3 60(:."0 _m, eacqu
2 - 2
44 44 _ 61 L 80
="C, C4 Czu_ — Czn
45 ] &} L&)
=7C, 0 Cy = - (9

12 20 20
6l-~ _ m 60
=" Cy= ; Cy
61! _ m el
201410 x 200140!
41 i

~m=6land n=41

~mtr=61+41=102

20°

m and n are coprime, then m + n is




Question94

60
is 5.1, where I,

|1
+
S

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

W
B e
>

W=

k € N and I is co-prime to 5, then Kk is equal to
[27-Jun-2022-Shift-1]

Answer: 5
Solution:

Solution:
Given Binomial Expansion

(2 )
54 53

~ General term

1/2\ 60-r 1/2\ T

_ 60 X 5
st (57 (1)

X
r r r r
15+ — 30- —— —
=60Cr'5(4 +2).)(( 2 3)
(31‘—60) (]80_51')

=60Cr'5 4 .5 6

For x'° term,
180 — 5r
= = =10
6
=5r=120
=>r=24
« Coefficient of x'°= 60C24 -5 ( w)
4

__ 60 3
=7Cyy 5
_ 60! 3

24136!
It is given that,

60! 3_ <k,
SA1361 55=5"1..... €))
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 5in 60 !

:[@J+ 01, 160
5 5 5
=124+2+0+....

- 14

Exponent of 5in 24!

Exponent of 5in 36!

:[35_6J+[?5_§J+[?’5_§ o



~ From equation (1), exponent of 5 overall
514 5 "

s 0

=5 =5*

=>k=5

Question95

If the sum of the coefficients of all the positive powers of x, in the Binomial expansion

7
of (x" + %) is 939 , then the sum of all the possible integral values of n is

X

[27-Jun-2022-Shift-2]

Answer: 57
Solution:

Solution:
Given, Binomial expression is

n, 2\’
(e 3)
~ General term

T
Tr+l =7Cr. (Xn)7 B ( %)
X
_ 7Cr . X7n—nr—5r . 2r
For positive power of x,
n—nr—5r>0
=7n>r(n+5)
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 =7C,-2°=1

=r<

whenr=1,

sum of coefficient = 7C0 . 2°+7C1 2l=1+14=15
whenr=2,

sum of coefficient
=7c,-2°+7c,-2'+7c,- 2

=1+14+84

=99

when r =3,

sum of coefficient
:7C0'20+7C1'2l+7C2'22+7C3'23
=1+14+84+280

=379

when r=4,

sum of coefficient
:7C0'20+7C1'21+7C2'22+7C3‘23+7C4‘24
=1+14+84+280+560

=939



To get value of r =4, value of 1177“5 should be between 4 and 5 .

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

20
=>n> =2
=3

~4 <

<5
5

=n > 6.66

and

Tn<5n+25

=2n<25

>n<12.5

£6.66<n<12.5

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

Question96

If

331 31 0 31 31 —_ (60!
k;( C)CC, _) k;( CICC = (0H31)

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:

Solution:
Given,

31 30

kgl (SICk)(Slck— ]) _k; (30Ck)(3ock7 ]) _
Now,

3 31 31

DI GG

=C'c, Ve, 4, e+ e, F L+
_ 31 31 31 31 31
=C'c, ey, e e e R
[using "C,="C,_ 1]

=C'c, e+, e+, )

_62c

a(601)
(30H(311)

31
’ C3o)

31—31)

30
30
30, 30,
Now, ¥ *c -*c,_,
k=1

_ (30(:1 . 30C0+30C2 . 30(:1 + o + 30C . 30C

30 29)
_ 30~ 30 30~ .30 30 .30
=( Co C29+ Cl C28+"'+ C29 Co)
=60C

29



600 _60n a(60!)

300 729 301371
62.61.601 60! _ a(60!)

30!32! 291311 30!31!

N 62.61.60! _ 60! _ a(60!)
30!32! 30! 30!31!
=.3]!
30
60! ( 62.61 _30) _ a(60h)
30!31! 32 30!31!
_ 6261
>0 =5 30
—160= 62.61—230><32

>16a= %: 1411

Question97

The number of positive integers k such that the constant term in the binomial
12
expansion of (2x3 + ik) ,XF£0is 28, I, where 1 is an odd integer, is
X

[28-Jun-2022-Shift-1]

Answer: 2
Solution:

Solution:

12
(2x3+ ik)
X

12 ENTEE D

t,,="C2x )f( —k)
X
X270k constant
~3r—12k+rk=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=

Question98

1
The term independent of x in the expansion of (1 — X+ 3x3) ( §x3 - L ) ,XZ£O0is:
[28-Jun-2022-Shift-2]
Options:

7
A'E



33
B. m

39
C. m

11
D. 30
Answer: B

Solution:

Solution:

11
General term of Binomial expansion ( %xt L) is

1 5. 3\1-r 1\F
e () (755)

Rt 5y 1\" _33-5
e (3

In the term,

2 (5.3 11
(1-x +3x)( - Q)
Term independent of x is when

(1) 33-5r=0
=>r= ?GE integer
(2) 33-5r=-2
=5r=35

=r=7 € integer

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

=>r= 35—6e integer

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

1 5\4 1\’
==("e(3)(-5))
_ (11:10-9-8 5*
“(m‘;";)
11-10-3
AR
11-3

Question99

If the constant term in the expansion of

(3x3 —2x7+ %) . is 2. I, where I is an odd integer, then the value of k is equal to:
[29-Jun-2022-Shift-1]

Options:

A. 6



B.7
C.8
D.9

Answer: D
Solution:

Solution:
Note : Multinomial Theorem :

The general term of (x, +x,+... +xn)n the expansion is

n oaom o
n'n!..n! 172 "
nln !

where n +n,+.... +n, =n
Given,
10
(3x2—2x2+ %)
X

_ 3 -2+5)"°

50

X

10
Now constant term in (3»)(3 -2+ %) =x"term in (3x872x7+ 5)10
X

General term in 3x®—2x" +5)"°

3" (-2x7)(5)"

ln lnl

= ) 26"
n n2 3

-~ Coefficient of x B+ 7y is

= O (3) 2)"G)"

n, In

8n + 7r12

where nl +n2+n3 =0

For coefficient of x>
8n +7n, = 50

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

n, | n, | n,

&

116 |3

- Coefficient of x°

_ 10!

= m@)( 2)°(5)°

_ 10X96X8X7X3X53X26
=5x3x8x7x3x5 x2°
=7x5%x32%x2°

=92k

~1 =7x5"x3%= An odd integer
and 25=2°

=k=9

Question100

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



Options:

A T+"C,8-5)+"Cy(8 = 5)+...+"C (8" ' =5"")
B. 1+"C,(8=5)+"C,(8°—5) +....+"C (8" *=5"?
C."C,(8-5)+"C,(8°—5) +....... +"C (8" ?=5""?
D."C,8—5)+"Cy(8* = 5) +.....+"C (8" —=5"7Y)
Answer: C

Solution:

Solution:
Given,

9"—8n—1=64a
n
Ly (L+8)"—8n—1

64
(", 147C, - 8'+7C, 82+ +"C, 8 —8n— 1

82
_ 1+8n+"C,-8°+...+"C, - 8"-8n—1
- 5

2 3
_ G888
82
="C,+"C,-8+"C, 8’ +..."C - 8"’
Also given,
6"—5n—1=25p
Sp= (1+5)"-5n-1
25

2
_ "Gy 147C - 547C, 574+ -5 - 5n -

52
_ 1+5n+7C,- 57 +"C, 5+ ... +"C, - 57 = 5n— 1

52

nC‘52+nC.53+nC‘54+ +nC.5n
_'G ; LS+,
52

="C,+"C, 5+°C, 5+ .+ C 5"
.'.a—B

=("C,+"C, - 8+"C,- 8 +...+"C, - 8" )~ ("C,+"C,- 5+"C,- 5 +...+"C 5" 2,

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

Question101

Let the coefficients of x ' and x ° in the expansion of

2_1

n respectively. If r is a positive integer such that mn” =

equal to
[29-Jun-2022-Shift-2]

2x§—

1 15
Ll ,X>0,be mand
x5

C, - 2', then the value of r is



Answer: 5
Solution:

Solution:

15-2r
Tr+1:(71)r'15cr‘215 T 5
m="C, 2’
n=-1
so mn’ = 15C525

Question102

If the maximum value of the term independent of t in the expansion of

1S
1 -

3 T . .
x>+ % , X >slant0, is K, then 8K is equal to

[25-Jul-2022-Shift-1]

Answer: 6006
Solution:

Solution:
15

1
1 -
General term of (t2x 5+ @ ) is

1y15-r L

ERE (t2x5) S a-x10
3 t
15—r I

:15Cr.t30_2r.x 5 “(1-x) 10.¢°F
15—r T
=Bc .7 x 5 .a-x10

T

T

T

r+1

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

=Ty, =T,, will be independent of t
15-10 10

2T, ="Chx 5 (1-x10

:15C10.X1.(17X)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
A (x)=1-2x
For maximum /minimum f'(x) =0
~1-2x=0
1

=>DX = —

*T 32
Now, f'(x)=—-2<0

~Atx= %, f (x) maximum



~ Maximum value of T " is

= 15¢ 1 1
_15 1
=2C,, 1

. _15 1
GivenK = "C,,- 1

_~/15
Now, 8K =2("°C,,)
= 6006

Question103

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:

Solution:

1011 11 1011 11
Re((n) 2(1011) )=Re(2 9+3 )

21011)
For Re( 25
or Re 9

21011 _ (9 _ 1)337 _ 337C09337(_1)0 +337C19336(_1)1 + 337C29335(_1)2 T + 337C 90(_1)337
So, remainder is 8

311
and Re( 7) =0

So, remainder is 8

Question104

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:



Solution:
Coefficient of x in (1 +x)°(1 —x)¢
pCOC‘CI erCIqC0 =-3=p—q=-3
Coefficient of x* in (1+x)°(1 —x)*
P, c,-PC,ic, +7C,iC, = -5
qq-bD ., pl@a-D__
2 PITT >

2

- ~3)(q—4

qzq*(q*3)q+ q )2((1 ):,5

=>q=11,p=38

Coefficient of x° in (1 +x)8(1 —x)11

_ 11 8~ 11 8~ 11 8 _
=—C,+°C, C,-°C, C,+C;=23

Question105

X "C."C. is equal to
,j=0 LI
i4]

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

Al 22n _ 2nC

D.2*" '+2n-1C,
Answer: B
Solution:

Solution:

0
=3¢, ¥ "¢~ ¥ "CC

i=o =0 i=0

_ 2211 _ 211C

Question106

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

Options:

A.0

B. 1



C.2
D.6

Answer: A
Solution:

Solution:
(2021)2022 n (2022)2021
2022 2021
= (Tk—2)"" +(7k, — 1)
_ 3674 2021 2020
= [(7k = 2)°1°" + (7k )*! = 2021(7k )*** + ...~ 1
= (Tk, = D™+ (Tm—1)
=(7n+ 1)+ (7m—1) ="7(m+n) (multiple of 7)
~ Remainder =0

Question107

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:

Solution:
B+6x)"=3"1+2x)"
If T, is numerically greatest term

ATGSTG<T
nC 3n*7(6x)75nc 3n*8(6x)8>nc 311*9(6)()9
n! 2
9< 3. 6
M 8)'8' ® )—( 9)!91( %)

3
1 et
0 8(2)>£2
(=7)(n=8) " (n-8)8 ~ 9.8 4
72<27(n—7) and 27> 9(n—8)

%<n and n<11

~n, = 10

For (3+6x)"

_ 10

TrJrl - Cr
310*r(6x)r
For coeff. of x°
r=6="c3" ¢
For coeff. of x°
r=3> 10C337 . 63



_ e 36 1017131
k= T o
c, 36 6!4!10!
k=14
~k+n,=24
Question108

The remainder when 7°"22 + 3*%%2? js divided by Sis:

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

A.0

B.2

C.3

D. 4

Answer: C

Solution:

Solution:
72022 + 32022

_ (49)1011+(9)1011

— (50— 1)1011 +(10— 1)1011
=50—1+5k—-1

=5m-—2

Remainder =5-2=3

Question109

4
Let the coefficients of the middle terms in the expansion of ( VLE + Bx) ,(1- 3[3)()2 and

6
( 1- %x) , B > 0, respectively form the first three terms of an A.P. If d is the common

difference of this A.P. , then 50 — 2[3—‘1 is equal to
[28-Jul-2022-Shift-2]

Answer: 57

Solution:

Solution:



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

222(-3p) = B - 5‘3

=-24=2p-5p°

=582 -28-24=0
=57~ 128+ 10p—24 =0
=B(5B—12)+2(56—12)=0

12

=5

d =—6p—p>

a50— 24 _ 50 2M 504 247257
B B’ B

Question110

If1+Q2+2C, +YC,+...+PC)C,+7C, +...+7C,) is equal to 2" - m, where m is

odd, then n + m is equal to
[28-Jul-2022-Shift-2]

Answer: 99
Solution:

Solution:

_ 49 49 49 50 50 50
L=1+1+7C,+7C, +...+PC,)°C,+C,+...+>C
As Yc,+¥c, +...+¥C, =2¥
and SOC +50C 4 +50C _249
:>50C +50C 4. +50C 49 -1
=1+ + 1Y - 1)

— 9%
m=1andn=98
m+n=99

50)

Question111

Let the ratio of the fifth term from the beginning to the fifth term from the end in the

L
3

sixth term from the beginning is
[29-Jul-2022-Shift-1]

binomial expansion of ( 2 + ) , in the increasing powers of — be V6 : 1. If the

7 W’ then a is equal to

Answer: 84



Solution:

Solution:

1\n- -1
Fifth term from beginning :“C4(ZZ) 4(3 T>4

Iy3, —lyn-4
Fifth term from end = (n— 5 + 1)™ term from begin :“Cn,4(24) (3 4 )

n—4

Given

Question112

If ¥ K*(10,. )*=22000L, then L is equal to
k=1 K
[29-Jul-2022-Shift-2]

Answer: 221
Solution:

Solution:
Given,

10
Y K(°C)’ =2200L
k=1

19 10 2
> ¥ (k- '°C, ) = 22000L
k=1
10 2
> ¥ (k- 12-%, )= 220000
k=1

10 9 5
= ¥ (10-°C,)*=22000L
10 9 5
=100+ ¥ ('C,,)*=22000L
9 2 9 2 9 2\ _
=100(°Cy)* + (°C ) + ...+ (°C,)?) = 22000L
=100("*C,) = 22000L
[Note : ("C,)*+("C,)* +...+("C,)* = >'C, ]
18! _
=100x 5o = 22000L

=L =221




Question113

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

"TC,+2(°C,+7C,+C, L+ s

[2021, 24 Feb. Shift-11I]

Options:

A n(n—1)2n+1)
) 6

B n(n+1)2n+1)
’ 6

C n(2n+ 1)(3n+1)
’ 6

n(n+ 1)’(n+2)
D. —5

Answer: B

Solution:

Solution:

Given,n>2

LetS=7C,+°C,+...+"C,=""C,

Now, "*!C, +2 x (*C,+°C,+...+"C,)

_n+1 +1

="C,+2x MG

_ o+l +1 n+1

=("le,+" )+,

(+2)! . (a+1)!

3In—1)!  3l(n-2)!

_ (n+2)n+ Dnn—1)!
3x2x1x(n—1)!

+(n+l)><nx(n—1)><(n—2)!
3x2%x1%x(n-2)!

= n—(ngl)[n+2+n—l]

_ n+2C3+n+1C3 _

_ n(n+DH(@2n+1)

6

Question114

For integers n and r, let ( " ) = { ‘¢ n=r20 1he maximum value of k for which
r 0 otherwise .

the sum,

[ 10 5 e 12 13

igo( i )(ki)+i§O( i )(k+1i)

exists, is equal to
[2021, 24 Feb Shift-1I]



Answer: 1

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

k(10 15 kel (12
and Y + ( L)
i=o\ i k—i i=o\ i k+1-i
#(14%)!0 =10+ %0 x + 100+
10 10
+7C, X
and (1+x)"="C, +"Cx+"Cx

15 15
+...+ Clsx

k
"‘izo(loci)(lsck—i) _ 10C0 ) lsck

15~ 15 10~ 15
+7°C,- C,_,+...+ C, - °C,
= Coefficient of x“ in (1 +x)** =>°C,
k+1
12 13 12 13
Also, i;o( CICCv 0= "G "Gy

12 13 12 13
+c,-Pc +..+ "¢ .- P,

= Coefficient of x**! in (1+x)*=2C

25 25 _ 26
= Ck+ Ck+1_ C

k+1

k+1

As, we know by the definition of "C , the maximum value of ¢
Hence, k can have any large value.

«+1 IS possible for any possible large value of k.

Question115

15 15 15 15 14 14 14
The value of —'°C, +2 - °C, -3 - °C, +... —15 - ®c .+ ", + M, + "C,
+..+ 1, is
2021, 24 Feb. Shift-1]

Options:
A.2'9-1
B.2"-14
c.2”-13
p.2"
Answer: B
Solution:

Solution:



Given,
"¢, +2-P¢,-3-Pc+...—15-Pc ) +(c, + C, + ..+ ey
Let
15 15 15 15

s,=-"c,+2-"c,-3-"c,+..-15-"C

5 r 15 5 rl4
=¥ (e Pe =15 3 ch)te
=15(-"c,+"c,—"c,+..-"c,)
=15(0)=0

14 14 14 14
s,="c,+"c,+ e+ + e,

14 14 14 14
= (¢, + e+ ..+ M-y,

15

=28 14
Now, the required value is
"c,+2-%¢c,-3-Pc,+..-15- )
+(]4C1+]4C3+...+14CH)
=8,+5,
=0+2"-14
=214
Question116
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:

Solution:
Given, when x is divided by 4 , the remainder is 3 .

Letx=4p+3, then

(2020 + x)**** = (2020 + 4p + 3)****

= (2024 +4p-1)""%

= (k- 1)2022

(2024 is divisible by 4 ) ="C (4K )***(-1)" +*°C (4K Y*' (1) +....+*C
2022

0 2022
2002(4A) (1)
On expansion (2020 +x)~~ , 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 term have 8 in common.
Hence, remainderis 1.

Question117

Letm,n € N and ged (2, n) = 1. If

30( 300 ) +29( zg ) +...+2( 2: ) +1( zg ) =n-2", then n+ m s ......... (Here,



(1)=)

[2021, 26 Feb. Shift-I]

Answer: 45
Solution:

Solution:
Given,

30, 30 30, 30,
30-7°C,+29-°°C, +...+2 - C, +7°Cy,

=n-2"
This can be written as,

2 30, m
r;0(3070 C,=n-2
30 30 m
or Y (30-1)-7C,=n-2
r=0
30 30
=Yy 30-°C,— ¥ r-°C.=n-2"
r=0 r=0
=30 0 30 0 s _ omp - .
> C, > r-7C.=n-2"Using combination properties,
r=0 r=0

=30-(2)*"-30-(2)* =n-2"

=30- (2”2 -1)=n-2"

=2-15-(2)¥ =n-2"

=15-(2)**=n- 2™Comparing both sides,
n=15 and m=30
=n+m=15+30=45

Question118

The maximum value of the term independent of ' t ' in the expansion of

_A1/10
(tx1/5+ %) , where x € (0, 1) is

[2021, 26 Feb. Shift-1]

Options:

A L0
V(51

2- 10!
3V3(51)°

c. 210!
3(51)°

D. 10!2
3(51)

Answer: B



Solution:

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

_ 10Cr(tX1/5)10—r { (1-x)""° } '
t

T

r+1

_ 10Cr (t)l();r(xl/s)lo—r(1 L
®
105— r(1 _X)r/m
If this term is independent of ' t ', then we have 10 —2r =0 gives, r=5
LT, = 10C5(X)1(1 _X)I/Z
Let f(x) = x(1 —x)'"?, to obtain its maximum value, we have to differentiate it and equate it to O .
ie.fx)=0=> — X _(-)+V1—x=0
(x) i 7X( ) X
=>-x+2(1-x)=0
= —3x+2=0
= x=2/3

(Maximum value)
Thus, greatest term will be

T3 0-)

2 10!-2
P33 (51%(3V3)

_ IOCr(t)IO ()

Question119

10
. . . x+1 . x—1
The term independent of x in the expansion of ez

to
[2021, 18 March Shift-11I]

Answer: 210
Solution:

Solution:
x+1 x—1 ] 10

[ 2B 2
P+ - (k-Dek+n 1"
X3 —x13 41 \/;(\/;_ 1)

[ (52)°

[use (2’ +b’)=(a+b)@a’—ab+b)]
— (X1/3 _X*]/Z)l()

General term, T = IOCr(X1/3)IO*r(_X1/2)r

10—r
3
For term independent of x , we must put

10-r r_ 0
3 2
= 20-2r—3r=0

_r
=% (x) (x) 2

, X # 1, is equal



o _ime _ 100 10x9x8x7x6!
4417057 Y4 T 46l Ax3x2x1x6!
=210
Question120

Let "C_denote the binomial coefficient of x" in the expansion of (1 +x)".
If > 2°+3K)"C, =a-3"+p-2"

o, p € R, then a + B is equal to

[2021, 18 March Shift-11I]

Answer: 19
Solution:

Solution:
o, 10 10
Y (2°+3k)-"C,=4 ¥ "C,+3- ¥ k-"C,
k=0 k=0 k=0
n—1
:4><2n+3><nkglck_l
:4><2n+3n><2n71[-.-“(j =0 n-la ]
r T r—1
=2“(4+ 3_n)
2
_ 3n) ,n n 0 R (U 0o
e TR SRy o
k=0 k=0 k=0
-1
—4x2"+3xn Y C,_,
K=1
=4x2“+3n><2“_1[-.-“cr= n on-le
r
3n
=2“(4+ _)
2
=4+ L) 2w0x3
2
On comparing, [0x3“+ (4+ %) .2n] 40

[0'3]0+B'210],
weget n=10,a=0,=19
L atfp=0+19=19

Question121

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:



A2
B. 4
C.3
D.1

Answer: A
Solution:

Solution:

(X n Xlog2x)7

T, =4480

T _ ncr(xlogzx) rX(n*r)

r

7 log,x\4 3 4logx 3
T,= C4(X 2))(—35)( X
T, = 4480

3 +4log,x
35x :

3 +4log,x
X

= 4480
=128=2’
Taking log on both sides,

+4log,x

10g2x3 +4logx = 10g227
= (3 +4log,x)(log,x) =7

= 4(log,x)’ +3log,x—7=0
= (log,x —1)(4log,x +7)=0
= log,x=1 (*xEN)

v X=2

Question122

If (2021)3762 is divided by 17, then the remainder is
[2021, 17 March Shift-1]

Answer: 4

Solution:

Solution:

(2021)°7%

2021 =(17x119-2) = (17A—2)
(2021)7? = (170 -2)"? = c (171 "®

-C,(7)’ "2+ .. 277

Now, (2021)3762 will be divisible by 17 all the terms except the last one for last one.
(2021)3762 17— 23762

= 170 - 2227

=17p - 4(16)*°

=17u—4-(17-1)*

17-D) =11 -17)**

=—(C,~C,17+C,17° - )



==Cyt17y=~-1+17y
170-4(17- 1™ =170 —-4[-1+17y]
=17(n—4y)+4

& (20217 =17k +4

Hence, 4 is the remainder.

Question123

Let the coefficients of third, fourth and fifth terms in the expansion of

X

n
(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-11]

Answer: 4
Solution:

Solution:

_n n—r
General term, T ,,=C.-x - (

Nwlm
S~—
-

3 2"
_n 3 n—9
T4— C3a X
4 -12
T.="C,-a"-x"

coefficientof T, "C,- a’

No = 2
coefficient of T, "C, - a
-3 _3
an—-2) 2
= an—2)=2 ceeee 6
coefficientof T, "C,- a’
Also, - =
coefficient of T g "C, - a
- _4 _38
an—-3) 3
= a(n—?’): % ...... .(11)

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

For the term independent of ' x '

n—3r =0

n
=r = —
73

6
=r = =
r 73
> r=2

~ Independent term is T .

1 2
Now, T,=°C, (3] - (v’
15
=D_375~4
2=37




Question124

If n is the number of irrational terms in the expansion of (31/ ‘45 8)60

divisible by
[2021, 16 Mar Shift-I]

, then (n—1) is

Options:
A. 26

B. 30
C.8
D.7

Answer: A
Solution:

Solution:
(31/4+51/8)60
By using Binomial expansion, (r+ 1) th term,
T — 60Cr(3l/4)r(51/8)607r
60—r

— 60Cr3r/45 8

r+1

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 r is 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(A NB) =8

So, there are only 8 terms out of 61 terms which will be rational numbers.
53 terms will be irrational.

So,n=53

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

Question125

Let [x] denote greatest integer less than or equal to x. If forn € N,
[ 37I1 [ 3H2_ 1 ] .
» ayt4 3 ay+lisequal to

1-x+x)"= _izno ajxj, then
[2021, 16 March Shift-I]

J

Options:
A.2
B.2""!

C. 1



D.n

Answer: C
Solution:

Solution:

. 3 3n
Given, (1-x+x)"'= ¥ a,% ]

j=0

(1*x+x3)n
=a0+alx+212x2+...+a3nx3n
Putting x =1,
(I-1+1)"=a,+a +a,+...+a,
l=a,+a +a,+...+a, ... (i)
Putting x = -1,
(I+1-1)'=a,—a, +a,—a,+.. .(71)3nan

_ 3 .
l=a,—a,ta,—a,+...(-1)"a ... ( ii
Adding Egs. (i) and (ii), we get
2=2a,+a,+ta,tag.)
a,ta,ta,+..=1
On subtracting Eq. (ii) from Eq. (i), we get
0=2(a, +a;+a,+..)
a,ta,ta,+...=0
(3] [#5]

2 2

Now, 'Zoa2j+4'zoazj+ 1=[a,+a,+a,+..]+4
1= 1=

Question126

The value of éo (6Cr . 6C6_r) is equal to
[2021, 17 March Shift-11]

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

Solution:

Solution:
Method (1) (Proper Method)
6
y °C.-°C
r=0

6 6 6 6 6 6
=°C,-°c,+°C,-°C,+°C, - °C,+

6-r1



6 6 6 6 6 6 6

C,-'C,+°C, - °C,+°C4-C, +°C(- °C)

Now,
(1+%)° (1+x)° = (°Cy+°C x + °C,x°+
‘Cx’ +..+%Cx)(°C +oCx+°C X

+0Ccx +..+°%Cx")
On comparing the coefficients of x° from both sides, we have
6c,-°C +°C, - °c+°C, - °C, + ..+

6 12
- Ce-Co= C6: 12x11%x10x9%x8x7x6!

61(12— 6)! 6l x (6x5x4x3x2x1)
=924

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

I_nCO2_|_nC12_|_nC22_‘_nC32_‘_.“_‘_nCnZZZnC
n n n n n n
="C,"C,+"C, - "C,+"C, - "C,+ ..+

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

n

n

="c,-"c, +"c,-"c,_,+"C,-"C
n 1 n—1 2 n-—

+..+"C'C,="C ("C,="C, )

Putting n = 6, we get,

6 6 6 6 6 6

Cyr Ce+C - C+7C, - Cy

6 _ 12
C, Cy=""C

2

6

Question127

Let n be a positive integer. Let

_n k ~k
A=3(-D*C

If 63A =1— L then n is equal to

5307
2

[2021, 16 March Shift-11]

Answer: 6
Solution:

Solution:
Given, A= Y (-1)*-"C,
k=0

() () (2) () (3)]



=(1-x" =Y (1) Cx'
e
« =1
2
" _ 1 1)2
=(1-3) -a-a(5)+e(3)
3
= = =
T3

) -

- g) (%)
16 32
1
1_
n\5
ﬁA:T*%*%*%*%ﬁA:%' @)
P S 2 1- L
2n
Ao L2y 2
(5) AR
_( 27-1 1
2= (55)(5)
-1/ \2
5n 30
: 63A=1- 4= 32 D 2 1
2 22" -1) 2

(7))~ (17 59)

n = 6, satisfies the equation.

Question128

x+1

x—1

The term independent of x in the expansion of ( —
X —X

equal to .......
[2021, 2 July Shift I]

Answer: 210

Solution:
Solution:
(=) (2557
273 —x1/2
1/2 10
_ 1/3 x“+1
7(X 1= 1/2 )
X
_( 131 )10
X 12
X

+1

X—X

1/

10
2) , where x #0, 1 is



General term,

10 1/3,10— -1\F
> T,,,="Cx'"? ( W)
For independent term,

10—r_ 1 _

Question129

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

1 1 1 1 — 2 3 .
— 1t —t — -t =5 =antpn”+yn’, then the value of y is

[2021, 25 July Shift-1]

Options:

A a“tb

Answer: C

Solution:

Solution:
(a-b)"=a"(1- '2)_“

a

) [ (3) 2 )

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




g— N, n@+Db n(n+ 1)(2n+ )b’

a 2a° 6a°

2 2

Coefficient of n° = 2—b3 = b_3

6a 3a
Question130

The sum of all those terms which are rational numbers in the expansion of
(21/3 +31/4)12 is
[2021, 25 July Shift-11]

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

Answer: D
Solution:

Solution:

1 1,12
In the given expansion of (2 3+3 4)
l T

General term =T, = ""C 2'?)3"%"* (2 3 )

1y12-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

Iyo, 1y12
TI:‘ZCO(zg) (3) -y
Lyi2, 1yo
Ifr:12,thenT13:12C12(23) (34) =16
So, T, +T ;=27+16=43

Question131

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

[2021, 25 July Shift-11]

Options:

A. -1



B. 1
C.—2
D.2

Answer: D
Solution:

Solution:

10
In the expansion of (xsina+a M)
X

10 . 0- r
T, ="C(xsina) r( @)
= 10Cr()<)]072r(sin o)'* (acos )
T
scer=5

T, = 10Cs(sin (x)s(as)(cos 0.)5

is independent of x , when 10 —2r=0

r+1
6
= 10CSaS- %(sin 2 a)5

For greatest value, sin2a =1
10 5 1
="Ca)r =
5 25

Given, that the greatest value is %
0~ a _ 10! '
So, C ; = W
100 2 _ 10!
- SH* 2° (51
= a=2
Question132
For the natural numbers m, n, if (1 -y)"(1 +y)"
=1+a1y+a2y2+ ...... +a_. y" "and

a, = a, = 10, then the value of

(m + n) is equal to
[2021, 20 July Shift-II]

Options:
A. 88

B. 64

C. 100
D. 80

Answer: D

Solution:



Solution:

Given, (1-y)"(1+y)" = 1+ay+ay’ +...+a
Now,

(1=y"A+y)" = (1-my+"C,y° +..+
D™-"Cy™

x(1+ny+"Cy° +..+"Cy")

On expanding,

(1=-y)"(1+y)"= 1+m-m)y
+('C,—mn+"C)y’ + ...

m+n
m+ny

=~ 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! n m! _
2n-2)!  2l(m-2)!
n(n—1)+ m(m—1)

2 2
n(n—1)+m(m—1)—2mn =20
n’—n+m’—m-2mn =20
(m” +1n*—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

mn =10

—mn=10

R 2

Question133

The coefficient of x*° in the expansion of (1 —x)

[2021, 20 July Shift-1]
Options:

100
A "%C,,

100
B.'"C,,

100
c.-'"%c,,

100
D.-'"c,,

Answer: B
Solution:

Solution:

a _X)IOI(X2+X+ 1)100
Coefficient of x°°

=[(1 =01 +x+x)]" (1 -x) =
a _)(3)100(1 ~x)

100 100~ 3, 100~ 6 _ 100~ _9
=>(CC— TCx+TCx — TCx L)

101

x*+x+1)

100 .
1S



(I=x)
z (*l)rlOOCth(l _ X)

= 3r=2560r255=r= %ﬁ( Reject )
r=285
Coefficient ='°c, . ="'"c

Question134

The number of rational terms in the binomial expansion of (41/4 + 51/6)120 i

[2021, 20 July Shift-1]

Answer: 21
Solution:

Solution:
1 1 ) 120

(43455

1 1.\ 120
Genaanem1:1mcx4z)x 6)120r

r r
Z 20— =
= 120Cr4 45 6

r r
— 20— —
= 12°Cr2 25 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

Question135

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

X

[2021, 22 July Shift-II]

Answer: 8
Solution:

Solution:

(2xr+ i)10
2
X

General term = '°C (2x")"* "7,
IOCk(zlofk)(Xlor*rk*Zk)
10r—tk—2k=0



10r , _ 2k

r+2 10—k

20
=k<
T0—k k<10
Ifk=8andr=-2+10=8

= k=

= r=-2+

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

Question136

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

Answer: 96
Solution:

Solution:

11" > 10" +9"

= 11"-9">10"

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

-{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( C110“+ C,10°+7C,) x 10
Hence,n€ {5,6,7, ......100}

~ Number of elements =96

Question137

10100

The lowest integer which is greater than ( 1+ %) is
10

[2021, 25 July Shift-11]
Options:

A3

B. 4

C.2

D.1



Answer: A

Solution:
Solution:
1 10100
Let P: (1 + W)
Letx=10""=p= (1+ l)x
X

2
P=*C.+*C, +*C (l)+"C ( l)
0 1 N\ x 2\ x

x~ ((1)?
+ C3( ;) +...up to (10" +1) term
=P=1+x( l)+ xx—D).
X

1

2! %2
LXx-DE=2) 1
3! o~

+... upto (10100+1) terms

1 1 1
P=1+1+ —_— — | + —+... )t
= [(2! 2!x2) (57) ]

>P =2+
( Positive value less than LUV W
20 31 4107
Now,
_ 1 1 1
R TR TR T
1,1 o
= P=2+[ Positive value less than (e-2) ]
= P€(2,3)

So, lowest integer which is greater than P is 3.

Question138

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-11I]

Answer: 55

Solution:
Solution:
.. 7. . X 7 n n-7 1
The coefficient of x’ in the expansion of (2+ §) =C2 "=
3

and the coefficient of x® = “ng"f8 Lg
3

According to the question,

n n-7 1 _n n-8 1
n! n-8 1 n! n—28 1

— 22" T == —— 2" "x —

7i(n—"7)! 37 8l(n—28)! 38



E 1 X2 = 1
7!(n—T)(n—-28)! 8.7!(n—8)!
22 -1
n-7 24

=> n—7=48=>n=>55

x L
3

Question139

kzgoo (20Ck)2 is equal to
[2021, 27 Aug. Shift-I]

Options:

40
A *c,,

40
B.*c,,

40
c.¥c,,

41
D."C,,

Answer: C
Solution:

Solution:

20
kgo (20Ck)2 _ (ZOCO)Z + (20C1)2
+(20C2)2 + .+ (20C20)2

40+ = 2 ]
(n!)

_ 40! _ 40

(201)?

20

Question140

If 20Cr is the coefficient of X" in the expansion of (1 + x)zo, then the value of gﬂ 1'220Cr is

equal to
[2021, 26 Aug. Shift-I]

Options:

A. 420 x 2"
B.380 x2'®
C.380x2"

D. 420 x 2'®



Answer: D
Solution:

Solution:
G- (1)
rr'Cr:nrlCr_l
Similarly, (r— 1)“71Cr_1 =(n- 1)(“*2cr_2) ...... N6
Multiplying Eq. (i) with (r— 1)
rr—1)'C,=nr—1)""'C, |
=>rc—1)"C,=n-(n—1)""°C, ,
”'C, = [r(r— 1) +1]"C,
=1(r—1)"C +1"C,
=n(n—1)""*C

r—1

n—1
r72+n. Crfl

n—1
yr*'c, :n(n—l)r;“ Zcr_2+nr;q_1
Now, when n =20
yr'c, =(20x19)y"*c +203"C,

=(20x 192" +20- 2" =420. 2"

Question141

Let ( E ) denotes "C, and

BRIEEEE

0 otherwise .

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

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

Answer: 49
Solution:

Solution:



+1)

. 9 9 12 . 8 8 13
Given, a, = EO( C, x Clz,k+1)+i§0( Cx7Chy

Similarly,

8 813 21
,ZO CCi= G
5

21 20~ 21
A =%c +2c 2,

21 21

A-A=2-Clc,-?cy)
= 2(5985 — 1330)

= 190p=9310
p=49

Question142

1
If the coefficients of X’ in (x2 + b—lx)

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

Options:
A.2

B. -1

C. 1
D.-2
Answer: C

Solution:

Solution:
11
Coefficient of x in (x2+ L)
bx

-
General term = 11Cr(xz)r( bL)
X

:11Crx3r—11br—11
= 3r—11=7=r=6

- Coefficient of x’ = ”CGb_5

11
Now, coefficient of x ” in (xf Lz)
bx
— 11-r
General term = HCrxr( —12)
bx

e (T
= Cr( ?) TR

1 — 1\ 3
“le(5)

Irl 23r—-22 =-7
=>r=5

_7.
and x in (x—

1

X

11
) , b #0, are equal, then the



Coefficient =''C;( =1} ="cb™
Now, according to the question,
11C6b—5 :11C5b—6

=1

Question143

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

{ 310g3\125x—1+7 N 3 (_ é)log:;(sx_l-"l) } 10
is equal to 180 , is
[2021, 27 July Shift-11]

Options:
A.0

B. -1
C.2
D.1

Answer: D
Solution:

Solution:
We have,

—  _1 =1 10
{310gﬂ25r1+7+3 g.1og3(5 +1)}

—1,10
= {V25X*1+7+(5"'1+1) 8 }
Ninth term in the expansion is 180.

—1,8
— 7 10-8 _ o
¢ So, ‘°c8(vzsx-l+7 [(5" 1) 8 ]
=180{ (r+ 1) th term or expansion (x +a)",,
TH—I:nCrxn*rar}
="C,25 T+ T+ T =180
= 4525 '+ A1) =180
x—1
%4:4
eS|
Lets* 1=t
£+7 _
t+1
> tP+7=4t+4
> P -4t+3=0
> (t-3)t-1)=0
= t=3ort=1

Whent =3
571 =3
5% =15



x =log/l5

When, t=1

r 50 =1 [t=5"""]
=>x—-1=0

=>x =1

Question144

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 cevees
[2021, 25 July Shift-I]

Answer: 1
Solution:

Solution:

Coefficient of middle term of (1 +x)20 is 20Cm.
Coefficient of middle term of (1 + x)19 is 19C9 and 1()Cw
According to the question

20 20
( Cio ) _ Cio -1
19 19 20

Cot Gy Cio

Question145

12
If ( i—z ) k is the term, independent of x, in the binomial expansion of ( %— %) , then
X

k is equal to
[2021, 31 Aug. Shift-I]

Answer: 55
Solution:

Solution:

§_£ 12
(5 %)

_ 2~ X\ 12T
el 3) ()

12
_ (_l)r( Cr' 12r)x(l2r2r)
412—r

Term independent of r
12-3r=0



o 12C4~124 736
k=55
Question146

3 x 722+ 2 x 10" - 44 when divided by 18 leaves the remainder
[2021, 27 Aug. Shift-1I]

Answer: 15
Solution:

Solution:
3x72+2x102-44
=3x(6+1)2+2x(9+1)2-44

Now,
(1+6)? =1+7C,6+7C, 6" +....+7C,,67
= (1+6))

22 _ 22 22 2 22 22
(1+92=1+2C,9+7C,- 9*+....+7C,6

=(1+9w)

. =3(1+6))+2(1+9u)—44

=18\ +3+18u+2—-44
=186—-39=18a+15

3 x 7242 x 10%* - 44, when divided by 18
leaves remainder 15 .

Question147

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-1I]

Answer: 315
Solution:

Solution:

(a+2b+4ab)' = a“’b“’( %+ §+4) v
Generalterm

e () )

r!-r!(10-1 —1)!
So,r,=2,1,=3




.93, 410-2-3
Coefficient of a’b® = 102" -4

2131(10—2 - 3)!
_ 2810016 5y
213151
~ k=315
Question148

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

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

Answer: 30

Solution:

Solution:

Let (1—x+x2 ..... .in)(1+X+X2 ..... .xzn)
:a0+a1x+a2x2+....

putx=1

I@n+1)=a,+a, +a,+....a, ... (i)
putx =-—1

@n+1)x1=a,—a +a,+.... Ay e (i)

Adding (i) and (ii), we get,
dn+2=2a;,+ta,t.....) =2x61
= 2n+1=61=>n=30

Question149

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

Answer: 615

Solution:

Solution:
General term of the expansion = I—O!XI3+2Y
a!ply!
For coefficient of x*; B+ 2y =4
Here, three cases arise
Case-1:Wheny=0,=4,0=6
10! _p+2y

By

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

100 _
IPTTTRRA



Case-3:Wheny=2,=0,0=28
10! _
81012!
Hence, total =615

Question150

If a and B be the coefficients of x* and x* respectively in the expansion of

(X"' \/)(2_—1)6"‘ (X— \sz_—1)6, then:

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

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

Solution:

Using Binomial expansion

(x+a)'+(x—a)"=2(T +T,+T,+T,..)

Alx 1)+ (= = 1) = 2T+ T+ T 4T,
2[°Cx° + 00X (X — 1) +°C X (x — 1) +°C (x* — 1))

=2[x*+ 15(x° — x*) + 15x%(x* —2x2 + 1) + (=1 +3x* = 3x* +x%)]
=232x°—48x* + 18x* - 1)

a=-96and B =36
~a—B=-132

Question151

X 1
cos 0 xsin 6

16
In the expansion of ( ) , if 1 | is the least value of the term independent of x

when £ <0< 7andl, is the least value of the term independent of x when <0< £,
then the ratiol, : 1, is equal to :
[Jan. 9, 2020 (I1)]

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

C.8:1



D.1: 16

Answer: B
Solution:

Solution:
General term of the given expansion

16—r r
i ) ()
r+l r\ sin@ X cos 0

For r=8 term is free from ' x '

1
T =l6c 1
’ 8 sin®0cos 0
_16 28
T9 - Cs - 3
(sin20)

When 6 € [ g g] , then least value of the term independent of x
|, ="°C2* [~ min. value of 1, at 0 =n/4]

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

16 2 16 8 4
1="Cy= 5= "Gy 22
(5
[ min. value of 1, at 0 =n/8]
| 160 .98
Now, 2= ﬁ:m
1, Cy-2
Question152

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.g

Answer: D

Solution:

Solution:
3200 1,4100
-— = -0
g 8( )
_ 1 100 _ 1 n(n+1) 2
=-(1+ = -|1+n-84+ =—~2.8°+ ..
8( 8) g n-8 > 8



8
200
{ 3?} = { %+ integer } =%

Question153

The natural number m, for which the coefficient of x in the binomial expansion of

m 22
(x +i2) is 1540, is :

X

[NA Sep. 05, 2020 (I)]

Answer: 13

Solution:

Solution:

_ 1 T
TH]:zzCr'(Xm)zz T ( _2)
X
_ 22 22m—mr— 2
Tr+17 Cr'X m—mr I
w22m-—mr—2r=1
_ 22m-1 =20 — 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.

=T

Question154

The coefficient of x* in the expansion of (1 +x+ X+ )(3)6 in powers of x, is

[NA Sep. 04, 2020 (I)]

Answer: 120
Solution:

Solution:

4\ 6
Coefficient of x” in ( I:X ) = coefficient of x* in (1 - 6x*)(1 —x)°

= coefficient of x* in (1 - 6x"[1+°C x+7C,x*+....]
=°C,~6-1=126-6=120




Question155

Let 2x* +3x+4)"' = 2:200 a x". Then _~ is equal to
[NA Sep. 04, 2020 (I)]

Answer: 8
Solution:

Solution:
The o o wo_ % 5
e given expression is (2x” +3x+4)" = ZO ax
=

General term = L(2><2)"(3X)1/2(4)r3
rllrz!r3!

Since, a, = Coeff. of x’

2r +1,=7 and r+r,+r,=10

Possibilities are

0 7 3
1 5 4
2 3 5
3 1 5]
_ 108374, 10006)°@*
(N TEY 5141
L 10Q'’@, 10°®)@)°
21315! 3t6!

a,, = Coeff. of x"*
2r1 +r,= 13 and r ot = 10
Possibilities are

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

_ 102)3) | 102H3H@)
13 317! 415!




L 1012)EH@) | 101293

513121 6!1!3!
P A
a3
Question156

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

Options:

A.9

B.1

C.3

D.2

Answer: C
Solution:

Solution:
General term =T, ="'C(Vx)"" " (— %)r
X

10—r

_ IOCr(_k)r .x 2
10— 5r

_ IOC (_k)r X 2

T
Since, it is constant term, then
10— 5r
2

—2r

=0=>r=2

210C,(—k)* = 405
405x2 _ 81 _
10x9 9

2lk| =3

=k =

Question157

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

binomial expansion of (1 + x)n+5 are in the ratio 5 : 10 : 14, then the largest coefficient

in this expansion is :
[Sep. 04, 2020 (II)]

Options:
A. 462
B. 330

C.792



D. 252

Answer: A
Solution:
Solution:
Consider the three consecutive coefficients of (1 +x)" "> be "*°C,""°C_, ,""°C .,
n+5C
- %(Given)
Cr+1
r+1 1
= = + .
=>n+5—r 2=>3r n+3 0]
n+5 _5
and Tscr“_ 7
r+2 5 "
=2 =5n+6. ..
it 7=> 12r=5n+6 .. (i)

Solving (i) and (i) we getr=4andn==6
- Largest coefficient in the expansion is 1]C6 =462.

Question158

If the number of integral terms in the expansion of (31/2 + 51/8)n

least value of n is :
[Sep. 03, 2020 ()]

is exactly 33, then the

Options:
A. 264
B. 128
C. 256
D. 248

Answer: C
Solution:

Solution:

1 1
Here (3 5+5 g)n
n—r r

T, ="C3) 2 (58

r+1
% and % are integer

So, rmust be 0, 8, 16, 24......

Now n =ty =a+(n—1)d = 0+32x 8 =256

=n=256

Question159



If the term independent of x in the expansion of ( %xz - S’Lx ) ’ is k, then 18Kk is equal to :
[Sep. 03, 2020 (II)]

Options:

A5

B.9

C.7

D. 11

Answer: C

Solution:

Solution:
9—r T
General term :Tr+1:9Cr( %) <7_)

el 37 (4

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

3 3) el 3]

:9X8X7(1)3= l)
3x2x1\ 6 18

Question160

Let a >0, p > 0 be such that o+ Bz =4, If the maximum value of the term independent
1 _ 1,10

of x in the binomial expansion of (ax Y Bx ¢ ) is 10k, then Kk is equal to :

[Sep. 02, 2020 (I)]

Options:
A. 336

B. 352

C. 84

D. 176
Answer: A

Solution:

Solution:



General term of

(wx5epx ) = (wd) (ps)
10-r_ r

_ IOCraIO*rBr(X) 9 6

Term independent of x if 109_ L
=~ Term independent of x = 10C4a6[3
Since o’ + > =4
Then, by AM-GM inequality

. 1
% > (o’b%) 2

=2 > = Bt < 16
» The maximum value of the term independent of x = 10k
10k =""C,- 16 = k=336

Question161

n
For a positive integer n, (1 + 1) is expanded in increasing powers of x. If three
X

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:

Solution:
According to the question,

"C,_,:"C.:"C,,=2:5:12

T

= ro_ §=> n—r+1: é
nc 1 2 r 2
e
=>2n—7r+2=0... (i)
C
r+1 _ Q: n—r_ 12

e 5 il 5

=5n—17r—12=0. .. (ii)
Solving eqgns. (i) and (ii),
n=118,r=34

Question162

The value of 2:200 50_rC6 is equal to:
[Sep. 04, 2020 (T)]

Options:

51 30
A'c, - c,



B. SOC _ 30C

7 7

C. SOC _ 30C

6 6

51 30
D.%'c,+c,
Answer: A
Solution:

Solution:

: . 2 50T,
The given series, > C

r=0

_ 50 49 48 47 32 31 30
=TC+TCHTCHTC . +TCHTC+TC
_ 30 30 31 32 49 50~ _ 30
=(CCH+TCHFT C+7Cy+....+TC+TC—7C,
_ /31 31 32 49 50 _ 30
=CCH+7CH+7Cy+...+7C+7C,—7C

32 32 49 50, 30,
= (PC,+C + ...+ PC + P, -

6

7

7

Question163

Let (x + 10)50 +(x— 10)50 =a,tax+ a2x2 +...t asox50 for all x € R; then Z—i is equal to:
[Jan. 11, 2019 (IT)]

Options:

A.12.50

B. 12.00

C.12.25

D. 12.75

Answer: C
Solution:

Solution:

(x+10y°°+ (x—10)*

_ 2 50
= a0+alx+a2x +... +asox

. 2 50
g a0+a1x+a2x +... +a50X

_ 2(5°C0x50+ 50C2X48. 102+ 50C4X46. 10%+ )

=22, 10




Question164

log,x\5
If the third term in the binomial expansion of (1 +x ngx) equals 2560 , then a possible

value of x is:
[Jan. 10, 2019 ()]

Options:
1

A. i

B. 4\2

C.

oo —

D.2\h

Answer: A
Solution:

Solution:
Third term of (1+x°%*)" = scz(xlogzx)

_ 5C2(xlog2x)2

Given, °C, (x***)* = 2560

5-3

= (%)’ =256 = (£16)*

xlog2X =16 or xlogzx =—16 (rejected)
> X =16 log xlog,x = log,16 = 4
= log,x=+2=>x=2"0r2"

1
=4o0r -
X 4

U

Question165

X

_ 10
The positive value of A for which the co-efficient of x* in the expression X’ (\/x + 2 )

is 720, is:
[Jan. 10, 2019 (I1)]

Options:
A. 4
B.2\2
C.\s

D.3

Answer: A



Solution:

Solution:
Since, coefficient of x> in the expression X

(V;+ %) is a constant term, then
X

10
Coefficient of x” in x> ( Vx + lz )
X

10
= co-efficient of constant term in (\/;+ &2 )
X

2

— 10
General term in (\/x + X ) =10 (Vx
X

~'
o
|
-
—_—
ol
ol S
S~

10— I,
= IOCr(X) 22
Then, for constant term,
loz_r—zr:o:rzz
Co-efficient is x* in expression = IOCZKZ =720
720

> M= 1= =16=A=4d
5%9

Question166

If the fractional part of the number 2 s

15
[Jan. 9, 2019 ()]

k

15> then K is equal to:

Options:
A.6

B. 8

C. 4

D. 14

Answer: B
Solution:

Solution:
7403 _ 5400 53

4x100 43
=2 -2

= (24" g
_ 8(24)'00= 8(16)100
=8(1+15)'"

=8+ 15u

When 2*7 is divided by 15, then remainder is 8

Hence, fractional part of the number is 1—85

Therefore value of k is 8

Question167



L 1,60
The total number is irrational terms in the binomial expansion of (7 -3 10) is:
Jan. 12, 2019 (II)]

Options:
A.55
B. 49
C.48
D. 54

Answer: D
Solution:

Solution:
Let the general term of the expansion
1\60-r 1\’
T.., ="°cr(7 5) (—3 10)
- L
=60~ | 5(-1)"- 10
C.- (N =D -0G)
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

Question168
Aratio of the 5™ term from the begining to the 5 th term from the end in the
1 10
binomial expansion of | 2°+ SR is:
203)3

[Jan. 12, 2019 (I)]

Options:
1
A.1:2(6)3

1
B.1:4(16)3

W —

C.4(36)3: 1

W=

D.236)° : 1
Answer: C

Solution:



Solution:
1 10

1
(2§+ 11) :1000(23) (2(3;)1/3)%
23)3
1y10 0
s, (23) (52is)

2(3)1/3

l\6
Sth term from beginning T , = 10C4(2 3) !

th -
and 5" termfromend T, _,,, = C,

|
2 -
= 22230 _46)3:1=4-(36)3: 1

Question169

The sum of the real values of x for which the middle term in the binomial expansion of

( X;+ )3—()8 equals 5670 is :
[Jan. 11, 2019 (D]

Options:

A.0

B.6

C.4

D.8

Answer: A

Solution:

Solution:

w
>

)’

) term in the binomial expansion of (

X
2+
Middle Term, ( 3
3

n,
2
3 _
T, = ( ) ; = 5670

EXTx6x5 12-4 _
= WXX 5670
=x" =81
=>x"-81=0

~ sum of all values of x = sum of roots of equation (ng 81 = 0).




Question170

20C +20C

. 4 20, 20 20 20 20~ 20~
The value of r for which “C ~'C +7°C__,"'C, oy Gyt +7CTC s

maximum, is :
[Jan. 11, 2019 (I)]

Options:
A. 15

B. 20

C. 11

D. 10
Answer: B

Solution:

Solution:
Consider the expression

20~ 20 20 20 20 20 20 20
CC,+7C_"C+7C_, C+..+7C,-7C,
For maximum value of above expression r should be equal to 20 .
as 20(:20 . 20C0+20C19 . ZOC1 + +ZOCZO . 20C
20 2 20 2 20 2 _ 40
=( Co) +( C) +...+( Czo) ="Cy
Which is the maximum value of the expression, So, r = 20.

0

Question171

If £ 2 ¢°c, - ¥7"C, 1 =K(C,), then K is equal to:

r=0

[Jan. 10, 2019 (ID)]
Options:

A. (25)°

B.2” -1

c.2*

D 225

Answer: D
Solution:

Solution:



’s ’s |50 |50 -1
50, 50-r — —
rgo( Cr CZS*r) r;) ( [50—r|r |25]|25-r )

25 (150 |25
= Z —_—X L X [ —
o\ 125 125 [25—1]r

50~ 225 50 25
- Czsrgo C=7Cy(27)

Then, by comparison, K = 2%

Question172

3
6
The coefficient of t4 in the expansion of ( II:t )

t
[Jan. 09, 2019 (I1)]

Options:
A. 14
B. 15
C. 10
D. 12

Answer: B
Solution:

Solution:

Consider the expression
1-¢ ) : 6,3 -3
— ) =(1-t)y’(1-t

(=5) —a-¢ra-y

=(1—3t"+3t12—t‘8)(1+3t+ 32;'43

+34 50, 3'4'5'6t4+...oo)
3! 4!

Hence, the coefficient of ' = 1. - 44"5 -6
_ 3x4x5%6_

TR T
Question173

The smallest natural number n, such that the coefficient of x in the expansion of
2 1\". n . .

(x + ;) is 'C,, i8¢

[April 10, 2019 (IT)]

Options:

A. 38



B. 58
C.23
D. 35

Answer: A
Solution:

Solution:
( x>+ lz ) !
X
T
Generalterm T, | = “Cr(xz)“’r( l}) = X
X
To find coefficient of x, 2n—5r=1
Given"C ="C,; > r=230orn-r=23
~n=58o0orn=38
Minimum value is n = 38

Question174

<\ 6
If the fourth term in the Binomial expansion of ( % + xlog8 ) (x>0)is 20 x 87, then a

value of x is:
[April 9, 2019 (I)]

Options:
A8

B. 8§’

C.8

D.8?

Answer: B
Solution:

Solution:
T, =20x8’

3
:>6C3( %) x (%)} =20 x &
X

loggx Xlogxx

3
) =20x8" = =64
X

=8 x 20 x ( X
Now, take logg on both sides, then

(loggx)” — (loggx) = 2
=logx=-1 orlogx=2
=>x = % orx=8’




Question175

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 (IT)]

Options:
A. 964
B. 232
C.227
D. 625

Answer: B
Solution:

Solution:
Given"C, _,:"C :"C_,,=2:15:70
= G - 2 and < =B

e 15T ¢ 70

r 2 I,]dr+1_3

1

n—r+1 15 n—-r 14
=17r=2n+2and 17r=3n-14
iie.,2n+2=3n—-14=>n=16&r=2

¢, +'%C,+'°C,  16+120+560

~ Average = 3 = 3
_ 696 _

= 5= 232

Question176

The sum of the co-efficients of all even degree terms in x in the expansion of

(x+ \/x3—1)6+ (x— \/x3—1)6, (x>1)is equal to :
[April 8, 2019 (I)]

Options:
A.29

B. 32
C.26

D. 24
Answer: D

Solution:

Solution:



@ (x+1=1)"+(x—{x-1)°

=2[°Cx°+°Cx (X — )+ C (X - 1Y +°C (X — 1)]
=2[x®+ 15x" - 15x* + 1558 = 30x° + 15 +x° = 3x®  +3x° 1]
Hence, the sum of coefficients of even powers of x =2[1-15+15+15-3-1]=24

Question177

If the fourth term in the binomial expansion of ( \]

and x > 1, then the value of x is:
[April 08, 2019 (IT)]

Options:
A. 100

B. 10
C.10°

D. 10*

Answer: B
Solution:

Solution:
-~ fourth term is equal to 200 .
1

—_— 3 3
T4=6C3(\/ 1 ) (le) =200
1 +log, x

3 1
= 20x 2(1+10g,%) .4 4~ 200
.3
X4 2(1+10g10X): 10
Taking log,, on both sides and putting log ;x =t
1 3 2
L t=1=t"+3t-4=0
( 4 2(1+t)) -
SC+H4t—t—4=0>t(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

Question178

The term independent of x in the expansion of (

[NA April 12, 2019 (I1)]

Options:

1 _

60

8
X
81

1 6

1 +x12) is equal to 200,

Xl-Hogmx

)-(2x2—1)6ise 1to:
: qual to :



A.-72
B. 36
C.-36
D.-108

Answer: D
Solution:

Solution:
Given expression is,

(L,x_g) o 3\
60 81 ( X2)
1 (2 3\¢ x*/ 2 3)\6
= [2x"-2) - 2 2xx*- =2
(> 5) ~w(>3)
Term independent of x
1 6 1

.. 0. 3
= Coefficient of X" in — [ 2x* — = —
sentor ' in (26~ 3]

2

6
coefficient of x % in (2x2 -3 )
X

—16 3,233 16 5
= — 2 + — 2

5 @G+ C@0)
=-72+36=-36

Question179

1£°C, +(2)*C,+(3H¥C, +.......

equal to :
[April 12, 2019 (IT)]

Options:
A. (420,19)
B. (420,18)
C. (380,18)
D. (380,19)
Answer: B

Solution:

Solution:
Given, 2, +22. ¢, +3%. ¢, + ...+ 20° - XC,
=A(2B)
Taking L.H.S.,
20 20
=y rZ-ZOCr:20 3 r- 19¢
r=1 1

r=

0

r—1

20 19 20 19
=20 ¥ c-0°C_,+ ¥ C
=

r=1

+(20%*°C,, = A(2"), then the ordered pair (A, p) is



20
=20{19 ¥ "¢, ,+2" | =20[19.2"+2"]
r=2
=420x2"
Now, compare it with R.H.S., A=420 and p =18

Question180

The coefficient of x'° in the product (1+x)(1— x)10 1+x+ xz)9 is :
[April 12, 2019 (D]

Options:

A. 84

B. -126

C.-84

D. 126

Answer: A
Solution:

Solution:

Given expression,

(1-0"1+x+x)°1+x) = (1-x)°(1 x5

=(1- X3)9 _ x2(1 _ X3)9

= Coefficient of x'® in (1 —x3)°— coeff. of x'® in (1 —x3)9
Ol _ 7x8x9 ¢y

9% _o= 2+ —
=G 0= 6

Question181

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 (I)]

Options:

A. (28,861)
B. (-54,315)
C. (28,315)

D. (-21,714)
Answer: C

Solution:

Solution:



Given expression is (1 +ax +bx’)(1 —3x)"

Co-efficient of x* =0

="C(-3)"+a- °C,(-3)+b- PC,=0

N 15x14 y
2

9—-15%x3a+b=0

=945—-45a+b=0. . .(i)

Now, co-efficient of x> = 0

="C,(-3) +a- PC,(-3y +b- °C,(-3)=0
15x14x13 15x14%x9

3Ix2 2

=15x3[-3x7x13+ax7x3-b]=0

=2la-b=273. .. (i)

From (i) and (i), we get,

a=28,b=315= (a, b)= (28,31, 5)

X (~3 x 3% 3)+ax ~bx3x15=0

Question182

The sum of the series 2'20C0 +5- 20C1 +8- 'ZOC2 + 1120C3 +..+ 62'20C20 is equal to :
[April 8, 2019 (I)]

Options:
A 226
B. 2%
c 2%

D 224

Answer: B
Solution:

Solution:

20 20 20 20
2-2°C,+5-2°C, +8.7°C, + ... +62.7°C,,

20 20 20
=Y (r+2°C,=3 ¥ r.”C.+2 ¥ *C,
r=0 r=0 r=0
20
_ 19
=60 ¥ °C, .,

=60x2""+2x20=2"[15+1]=2

Question183

The coefficient of x'° in the expansion of (1 + x)z(l + xz)3 a1+ x3)4 is equal to
[Online April 15, 2018]

Options:

A.52

B. 44

C.50



D. 56

Answer: A
Solution:

Solution:

w(1+x)7=1+2x+x°,

(1 -i-xz)3 =1+3x>+3x* +x°

and (1+x)) = 1+4x° + 6x°+ 4x” + x"?

So, the possible combinations for x'? are:
x-xg,x~x6-)(3,x2~x2~x6,x4~x6

Corresponding coefficients are 2 x4,2 x1x4,1x3x6,3 x6 or 8,8,18,18
= Sum of the coefficientis 8 +8 +18+ 18 =52

Therefore, the coefficient of x'%in the expansion of

(1+x)* 1 +x)* (1 +x°) is 52.

Question184

8 8
If n is the degree of the polynomial, ! ] + [ , ! and m is

V50 +1- 15— 1 5C3+1+ V58— 1

the coefficient of x" in it, then the ordered pair (n, m) is equal to
[Online April 15, 2018]

Options:
A. (12, 20)"
B. (8, 5(10)%
C. (24, (10)%
D. (12, 8(10)%
Answer: D
Solution:

Solution:

1 8 1 8
+
[ (s +1- 158~ 1 ] [ {5 +1+ 1551 ]
After rationalise the polynomial we get

| isdririsd-1 "
[ (s +1- 1501 \/5X3+1+\/5x31:|
+[ I § ¢ﬁ¢m]8
(s +1+0565 -1 {58+1- {51

User1+ {581 ]8+ [ Vs0+1- 1561 ]8
G+ -G - 1) G+ -G - 1)
%[(\/5x3+1+ Vs — 1)+ ({s+1- \/5x371)8]8]




B SCO( \/m)8+8cz( \/5x3+1)6< \]5x3— 1 )2
+sc (s +1) (Vs -1)*

L S ({5 +1) (s 1) +5c, ({5 —1)°

| —

= SC, (5 + D) IO, + 1) (5 - ) + 8,
1
2

(5x>+ 1)%(5x° - 1)?
+HC (X + 15X — 1) + 8C8(5x3 -1

So, the degree of polynomial is 12 .

Now, coefficient of x'> = [ *C 5" +°C,5" +°C,5" + *C 5" +°C 5%
24

=5*%x2% =

= 54><
2

(SIEN

=10"x2*=8(10)*

Question185

The coefficient of x” in the expansion of the product
Q2-xY) - (1+2x+3xD)°+ (1 - 4xH)% is
[Online April 16, 2018]

Options:
A. 106
B. 107
C. 155
D. 108

Answer: A
Solution:

Solution:
Leta=((1+2x+3x)°+(1 —4x%)°)
Coefficient of x* in the expansion of the product
@ - xA((1 +2x+3xD)°+ (1 - 4xH°)
= 2( Coefficient of x'ina ) — 1 (Constant of expansion)
In the expansion of ((1 +2x + 3x2)6 +(1- 4x2)6).
Constant =1+1=2
Coefficient of x* = [ Coefficient of x” in (°C,(1 +2x)°(3x")") ]
+[ Cofficient of x” in (°C,(1 +2x)°(3x")") ] —[°C,(4x7)]
=60+6x3—24=54
= The coefficient of x* in (2 — x*)((1 +2x +3x%)%+ (1 — 4x%)°®)
=2x54-1(2)=108-2=106

Question186



The sum of the co-efficients of all odd degree terms in the expansion of
(X+ \/ﬁ)s"' (X— \/ﬁ)s, (x>1)is:

[2018]

Options:

A.0

B. 1

C.2

D. -1

Answer: C

Solution:

Solution:
Since we know that,

(x+a)’ +(x—a)’
=2LC X +°Cx 2 +7C x - a']
3 _\5 3 _\5
" (x+ \/x3—1) + (x— \jx3—l)
=2PC X’ +°C (- ) +C x(x — 1)
=2[x°+ 10x° — 10x> + 5x” — 10x* + 5x]
=~ Sum of coefficients of odd degree terms =2

Question187

If (27)999 is divided by 7, then the remainder is:
[Online April 8, 2017]

Options:

Al

B.2

C.3

D.6

Answer: D

Solution:

Solution:
28—1)"" _ 28r-1
7 7
L 287471 _ T@A-1D)+6
7 7
. Remainder =6




Question188

The coefficient of x " in the binomial expansion of 5 X*i
xg—x§+l
x#0,1,is

[Online April 9, 2017]
Options:

Al

B. 4

C.-4

D.-1

Answer: A

Solution:

Solution:

G2 ne x4 Ok-Dek+1D) 7"

2 =x"2+1) Vx(Vx — 1)
N VN R VE R PMIENT)
20— 5r
_ 10
Tr+17 CrX 6
forr=10
_ 10 -5

T, = Cx

.- -5 _ 10 10
Coefficient of x "= "C, (I)(=1)" =1

Question189

The value of (21C1 - 10C1) + (Zlcz - 10C2) + (21C3 B 10C3) + (21C4 - 10C4)

+o + ('C - 10C ) s
2017)

Options:

A 220510
B. 22l _oll
C. 221 _5l0

D. 2% -2’
Answer: A

Solution:



Solution:
21 21 21 10 10 10
We have ("' C, +°C,......+7C,)) =("C,+ 7C,.... 'C)))

S e U B R o) B CAR)

"¢, +"°C,+...+ 1%, =2""-1)
= 2R -2-@ -

= -1 - @0 1)=220 -2

Question190

1 18
3

If the coefficients of x > and x * in the expansion of [ x° + , (x> 0), are m and

1
1

2x 3

n respectively, then ~ is equal to :

[Online April 10, 2016]

Options:

A. 27

B. 182

C. frac54

D. frac45

Answer: B
Solution:

Solution:

( l)ls—r . _2r

_ 18 _ 18

TH]— Cr x3 (—1) = CrX 3
2x 3

6~ 2L=-25r=12

6- %:—4=>r:15

18 1
CuT

. -2
N coefficient of x ° _ 2 182

coefficient of x ¥ 18¢ 1
15 215

Question191

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:

Solution:
Total number of terms =""C, =28
(n+2)(n+1)=56;1=6

2

_ o . _ 2. 4)\¢
~ Put x =1 in expansion (1 =+ _)
X X

we get sum of coefficient = (1-2+ 4)6
=3°=729

Question192

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 gh
B 6™
C 7th

D.o®h

Answer: C
Solution:

Solution:
'c. "C C

T _ r+1 _ r+2

1 7 42
By solving we getr=6
so, itis 7™ term.

Question193



The term independent of x in the binomial expansion of ( 1- % + 3x5) (2X2 -

[Online April 11, 2015]

8
l) is :
X

Options:
A. 496
B. -496
C. 400
D. -400

Answer: C
Solution:

Solution:

8 _ T
General term of (2x2* l) is 8Cr(zxz)g’r( —1)
X X

-~ Given expression is equal to
8
(17 l+3x5) C(zxz)g’r(f l)r ~5¢ (2x2)8’r(f 1)1 lc (2x2)8"(f l)r
X r X r X x5 T X

w3 fe et (- 1)
X
_ SCT28*r(_l)rX16*3r_ 8Cr28fr(_l)rX1573r
43 8Cr2(8—r)(_ 1 ) r(—l)rx” ~3r
X
For the term independent of x, we should have
16-3r=0,15-3r=0,21-3r=0
From the simplification we getr=5andr=7
=t -1y-3.%C2
8! _ 8!
+ s8] - [ 2]

= (56 x 8)— 48
=448 — 6 x 8 = 448 — 48 = 400

Question194

The sum of coefficients of integral power of x in the binomial expansion (1 — 2\&)50 is :
[2015]

Options:

A. %(350—1)
B. 327+ 1)
C. %(35°+1)
D. 1(3%)

Answer: C



Solution:

Solution:

We know that (a+b)"+(a—b)"
=2["C,a"’+"C,a" %’ +"C,a" bt
(1 =23+ (1+2Vx)™

20, +°C, (V%) +7°C, (V%) ]
=2[C,+7C, 2% +C 2% + ]
Putting x = 1, we get

50 50~ 72 , 50~ A4 _ 330
C,+7C27+7C,2" =

+1
2

Question195

If the coefficents of x° and x" in the expansion of (1 +ax+ bxz)(l - 2x)18 in powers of x
are both zero, then (a, b) is equal to:
[2014]

Options:

[\
~
[\

A (14,

|

[\
~J
[\

B. (16,

N
Wl
—_—

C. (16,

[\
(9}
—_

~— S Y N

D. (14,

|

Answer: B
Solution:

Solution:
Consider (1 +ax +bx?)(1 —2x)"®
= (1+ax+bx)[**c, - "*C,2x)].
+'%C,2x)" = 20’ + e 20 - ]
Coeff. of x* = "*C,(=2)’ +a- (-2)° - "*C, +b(-2) - '*C, =0
Coeff. of x’ = —"*C, - 8 +ax4.'%C,~2bx 18 =0

_ 18 x17x16 4a+18x17

= 8+ ~36b=
¢ 36b=0

=-51x16x8+ax36x17-36b=0
=-34x16+51a—3b=0 =51la—3b=34x16=1544
=5la-3b=544 ... .()

Only option number (b) satisfies the equation number (i)

Question196



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:

Solution:
4"-3n—-1=(1+3)"-3n—-1
=['C,+"C,-3+"C,-3°+...+"C 3" -3n-1
=9['C,+"C, - 3+....+"C, 3" 7]
~4"—3n—1 is a multiple of 9 for all n
~X = {x:xis a multiple of 9}
Also,Y ={9(n—-1):neEN}
= { All multiples of 9}
Clearly X cY.~XUY =Y

Question197

The number of terms in the expansion of (1 + x)lm(l +xt— x)100 in powers of x is:
[Online April 9, 2014]

Options:
A. 302
B. 301
C.202
D. 101

Answer: C
Solution:

Solution:

Given expansion is

(1 +%)"00(1 - x +x3)1

= (1+x)(1 +X)100(1 *x+x2)100

=1+ +x)(1—x+xH)]'?

= (101 —x)""]

Expansion (1 —x3)100 will have 100 +1 =101 terms
So, (1 +x)(1 7X3)100 will have 2 x 101 =202 terms



Question198

If 1+x*+x° = 5 a(1+x), for allx in R, then a, is:
[Online April 12, 2014]

Options:
A. -4
B.6
C.-8

D. 10

Answer: A
Solution:

Solution:
4, .5_ 2 i
I+x +x7= Y a(l+x)
i=0
=a,+a,(1+x) +a(1+x) +a (1 +x)’
+a,(1+%) +ay(1+x)°
S1+xt+xC
=a,+a,(1+x)+a,(1+2x+x") +a,(1+3x+3x" +x)
+a,(1+4x+6x +4x +x) +a (1+5x+ 10X+ 10x +5x* +x°)
=>1+xM+x°
:ao+al+alx+a2+Zazx+a2x2+a3+3a3x
2 3 2 3 4
+3ax"+ax +a,+4a,x+6a,x" +4a,x" +a,x +ag
2 3 4 5

+5ax + 10ax” + 10a,x” + Sax” +agx
=>1+xM+x
=(a,+a, +a,+a,+a,+a)+x(a, +2a,+3a,+4a,+ 5a,)

2 3
+x7(a, +3a, + 6a, + 10a,) +x"(a, +4a, + 10a,)

4 5
+x'(a, + Say) +x(ay)
On comparing the like coefficients, we get
ag=1...();a,+5;=1.... (i) ;
a;+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
a,=—4

Question199

55
If (2 + g) 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™ and 8™

B.8" and9™

C.28"™ and29™

D.27" and 28 ™

Answer: A
Solution:

Solution:
Letr™ and (r+1)™ term has equal coefficient

X 55_ 55 X 55
(2+3) =2 (1+6)

r™ term :25555C( §)r
"6
5555 1

r6r

Coefficient of x' is 2

r+1
t+1)™ term :25555Cr+1( )_6()
. r+1 s ~5555 1
Coefficient of x' " " is 27°°°C_ - P

Both coefficients are equal

5555~ 1 5555 1

2 Cr6_r:2 Cr+1F
R B |
[f55—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.

Question200

1012 253)10

The coefficient of x ' - in the expansion of (1 +x" +x , (where n <22 is any positive

integer ), is
[Online April 19, 2014]

Options:
Al

10
B.'’c,

C.4n

253
D.*¥ ¢,

Answer: B



Solution:

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¢c=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

Hence the coefficient of x

253,10
)

1012 _ 10!

_ 10
gl ©

4

Question201

_ 9
If the 7 th term in the binomial expansion of ( @ +v3In x) , x>0, is equal to 729,

then x can be
[Online April 22, 2013

Options:
A e

B.e

€
C'E

D. 2e

Answer: B
Solution:

Solution:
Letr+1=7=>r=6
Given expansion is
3 + \/5 Inx ’ x>0
( V[3]84 ) ’
We have
T, . ,="C(x)" a for (x+a)"

r+1

=~ According to the question

_9
729 = Cé(

3 3 \7 6
[—— . ln
@84) (¥31nx)
3
=30 = 84x §—4 x 33 % (6Inx)

=(nx)’=1= (Inx)’=(Ine)°
=2X=¢€

Question202



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)2n 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:

Solution:
Expansion of (1+x)™ is 1+7"C x+"C,x" + ...+

ZnC Xr + 2nC Xr+1 T + 2nC X2n
T r+1 2n

As given *'C_, , = 2nC3
(2n)! _ (2n)!

r+2)!2n—r—2)!  (@Bn)!(2n—3r)!
=20Gn!2n-3n)!=r+2)!2n—r—2)!...(1)
Now, put value of n from the given choices.
Choice (a) putn=2r+11in (1)
LHS : 3)!(4r+2-3n)! = 3r)l(r+2)!
RHS: (r+2)!(3r)!
=>LHS=RHS

Question203

1 I\10
The sum of the rational terms in the binomial expansion of (2 2437 ) is:
[Online April 23, 2013]

Options:
A.25

B. 32

C.9

D. 41
Answer: D

Solution:

Solution:

(21/2+31/5)10 _ 10C0(21/2)10

+10C1(21/2)9(31/5)+ ...... + 10C10(31/5)10

There are only two rational terms - first term and last term.



Now sum of two rational terms
=2 +(3)’=32+9=41

Question204

10
The term independent of x in expansion of ( xrl - x-l ) is

2 1 1/2
X/3—X/3+1 X X/

[2013]
Options:
A. 4

B. 120
C.210

D. 310
Answer: C

Solution:

Solution:

Given expression can be written as

[ (x]/3)3+13 - (\/;)2_12 ]10
2334 \/;(\/;_ 1)

- ((X‘/3+1)—( V;\/;))]O= (x”3+1—1— 1 )10

_ (X1/3_X—1/2)10
Generalterm =T
10—1 I
_ 10Cr(X1/3)10—r(_X—1/2)r _ 10Crx 3. (-1)-x 2
10—1

r
- IOCr(—l)r-x 3 2

Term will be independent of x when

= r=4
So, required term = T = 10C4 =210

Question205

The ratio of the coefficient of x'” to the term independent of x in the expansion of
( x>+ 2 ) e is :

[Online April 9, 2013]

Options:

A.7:16

B.7: 64



C.1:4
D.1:32

Answer: D
Solution:

Solution:

T, = 15Cr(X2)15—r. (Zx—l)r _ 15Cr X (2) % 303
For independent term, 30-3r=0=r=10
Hence the term independent of x,

_15 10
T - C10 x(2)
For term involve x'°,30-3r=15=r=5

Hence coefficient of x'* = °C, x (2)°

lSC % (2 5 1_5'
Required ratio = 5% ( )10: 15'10!5! 5
Cor @ @
=1:32
Question206

If n is a positive integer, then (V3 + 1) — (V3 — )™ 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:

Solution:
Consider (\3 + 1)~ (\3 — )™

2n
2 [ C](\lg)zn—l+2nc3(\/§)2n—3+2nC5(\/§)2n75+“”
“(a+b)"—(a—b)"
=2["Ca" 'b+"Ca" b’ ]
= which is an irrational number.

Question207

ffy)=1-(y-D+y-D' -y -1’
+..-(y— 1)17 then the coefficient of y2 initis [O



[Online May 7, 2012]
Options:
A e,

17
B."c,

18
c. '*c,

D. 18C,
Answer: D
Solution:

Solution:
Given function is

fy)=1-(y-D+y-1)*— (-1’ +....... —(y-1n"
In the expansion of (y—1)"
Tr+l :ncrynir(il)r

2. 2_2
coeff of y"in (y—1)"="C,
coeff of y* in (y— 1)’ = —°C,

2. 4_4
coeffof y"in (y—1)"="C,
So, coeff of termwise is
C,+7C,+1C,+7C +'c

=1+°C,+'C,+7Cy+ o, +'"C

Question208

The number of terms in the expansion of (y
are free from radical signs are
[Online May 12, 2012]

Options:
A. six

B. twelve
C. seven
D. five

Answer: A

Solution:

1/5 , _1/10.55
+x )

, in which powers of x and y



Solution:

L 1yss
Given expansion is (y 5+x 10)
The general term is
1\55-r 1 \r
v =vcly3) . (x10)
T, ., would free from radical sign if powers of y and x are integers.
555_r and % are integer.
=ris 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.

Question209

n
The middle term in the expansion of (1 - i) (1—x)" in powers of X is
[Online May 26, 2012]

Options:

A -"C

Answer: D
Solution:

Solution:
Given expansion can be written as

( x—1 )“ (=% =1 _X)Zn

X
Total number of terms will be 2n+ 1 which is odd ( - : 2n is always even )
- Middle term = 21”2& —(+1)th

Now, T, ="C()x" "
2n 2n—n

=, (1)

x - (=1

Middle term is an odd term. So, n+ 1 will be odd. So, n will be even.

=~ Required answer is 2“Cn

Question210

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:

Solution:
Statement 2:

P(n) : n’ —n is divisible by 7

Putn=1, 1—1=0is divisible by 7 , which is true

Letn=k, P(k) : k' —k is divisible by 7, true

Putn=k+1

2 P(k+1): (k+1) = (k+1)is div. by 7 Pk + 1) : k' +'C K+ "C K + ...+ 'Ck+1—k— 1, is div. by 7 .
Pk+1): (kK =k +(CK+'CK+........ +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

= (n+1) —(n+1)is divisible by 7

= (n+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

Question211

The coefficient of X’ in the expansion of (1 —x— X+ x3)6 is
[2011]

Options:

A.-132

B. -144

C. 132

D. 144

Answer: B

Solution:

Solution:

(1-x-x*+x)°=[(1-x) - 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

Question212

10 .« 10 10 .10 10
LetS, = 2 j(i—-1)'°C;,8,= 1 j'C;and S, = ¥ j""°C,.
Statement -1: S; = 55 X 2’

Statement -2: S1 =90 x 2% and S2 =10 x 28
[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:

Solution:

10 .10 10 9
s,= ¥ jC=7y 10C_,
i=1 j=1
.. _ Nhn-1
[7e= e ]
=10[°C,+°C, +°C, +....+°Cy] = 10.2°

Question213

The remainder left out when 82" — (62)*" "' is divided by 9 is:
[2009]

Options:
A.2

B.7

C.8

D.0
Answer: A

Solution:

Solution:



(8)2n _ (62)2n+ 1
_ (64)n_(62)2n+1
=(63+1)"—(63-1)""!
=["Cy(63)"+"C,(63)" ' +"Cy(63)" T+ +7C,(63)+7C, 1+ TIC63) - +(-pPrEtie
=63 % ["Cy(63)" ' +"C,(63)" P +"C,(63)" ... +"C,_ ]+ 1-63x
2n+1 2n  2n+1 2n—1 2n+1
ey 63" =2 (63 L+, T+

= 63x some integral value +2
Hence, when divided by 9 leaves 2 as the remainder.

2n+1]

2n

Question214

Statement -1: éo (r+1"C.=m+2)2"" !
Statement-2: 3 (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:

Solution:
From statement 2:

n n n
> (r+ l)nCrxr: > r-nCrxr+ > nCrxr
r=0 r=0 r=0
n n r n -1 r—1 n
= ;r- FCr_lx +(1+x) =nxr;1 C_x +(1+x)
=nx(1+x)" '+(1+x)"=RHS
- Statement 2 is correct.
Putting x = 1, we get
n
Y (r+1)'C,=n-2"'+2"=(+2)- 2" "
r=0

-~ Statement 1 is also true and statement 2 is a correct explanation for statement 1

Question215

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

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:

10C

5



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:

Solution:

The given situation in statement 1 is equivalent to find the non negative integral solutions of the equation
X, PX, Xy HX, X, =6

which is coeff. of x® in the expansion of

(1+x+x2+x3+ ..... .0)’ = coeff. of x®in 1-x7

= coeff. of x®in 1 +5x + 52;'6)(2 .........

_5:6:7-8-9-10 _ 10! _1o

- 6! T 64l 6

-~ Statement 1 is wrong.

Number of ways of arranging 6A 's and 4B 's in a row

= % = 10C6 which is same as the number of ways the child can buy six icecreams.
-~ Statement 2 is true.

Question216

In the binomial expansion of (a —b)", n > 5, the sum of 5 ™ and 6™ terms is zero, then

a/b equals
[2007]

Options:

W

A =

(o)

w
7
N

0
=]
| [ W
N

(o)}

D.

=]
|
W

Answer: B

Solution:

Solution:

T, . ,=CD"."C(a)" " (b) is an expansion of (a—b)"
» Sthterm =t.=t,

— (-1 nC4(a)n—4 L (b)} = "c, - R

Bthterm =t =t,, , = (-1)’"C,(a)" (b)’
Givent,+t,=0

',.nc4 . an—4 . b4+(_nC5 . an—S . bS) -0



m5
N nl a4 nl  ab 0
4ln—4)! ¢

n!-a"’ 1 b
41(n-5)la*

Question217

The sum of the series 2°C, —2°C, + 2, -*c, +

0 1 2
[2007]

Options:
A.0

20
B.”’C,,

20
c.-*c,,

1
D. -5Cy,

Answer: D
Solution:

Solution:

We know that, (1 +x)*’ =>°C,+*°C,x+*°Cx*
o 200 x4 200,

Put x = -1, (0) = *°C, - *’C, +*°C, = °C, +......

20 20 20
+2¢,,-°C, ... +7°C,,

20 _ 2[20C0 _ 20C1 n 20C2 _ 20C3

3

Question218

For natural numbers m, nif (1-y)"(1+y)" =1+ay+ azy2 Foveeens

then (m, n) is
[2006]

Options:
A. (20,45)
B. (35,20)

C. (45,35)

and a, =a, =10,



D. (35,45)
Answer: D

Solution:

Solution:
1=y "1 +y)"
=[1-"Cy+"Cy’ = 1 +"Cy+"Coy +....]

=1+{n-m)y+ { mm-D, n-D)_ } V.
2 2
~a,=n—-m=10
m2+n2—m—n—2mn: 10
2
(m—n)*—(m+n) =20
=m+n=_80 ...(ii) [from (i)]
Solving (i) and (ii), we get
~m=35,n=45

and a,=

Question219
b

1
If the coefficient of X in [ax2 + ( 1 ) ] equals the coefficient of X in

bx?

1
ax — ( L) ] , then a and b satisfy the relation

[2005]
Options:
A.a-b=1
B.a+b=1

C. ==1

[oa

D.ab=1

Answer: D
Solution:

Solution:

T, ., in the expansion

a4 é]” _ “Cr(axz)”ﬂ( bLX)r
_ llcr(a)ll7r(b)7r(x)2272r7r
For the Coefficient of x7, we have
22-3r=7=>r=5
= Coefficient of x’
="C@) )
Again T _ , in the expansion

11 r
[ax— Lz] =“Cr(ax2)“_r(— Lz)
bx bx

_ llcr(a)ll —r(_l)r « (b)—r(x)—2r+ 11—



For the Coefficient of x /, we have
Now 11 -3r=-7=3r=18=>r=6

- Coefficient of x

='c@’ x 1x(b)

- Coefficient of x” = Coefficient of x
From (i) and (ii),

Rt Cs(a)6(b)75 _u C6a5 < (b)"6

=ab=1

7

Question220

(1+x)%—(1+%x)3

If x is so small that x” and higher powers of x may be neglected, then i
(1-x)2
may be approximated as

[2005]

Options:

Answer: C
Solution:

Solution:

x> and higher powers of x may be neglected
3

(1+x)2 - (1+’2_‘)3

Question221

The coefficient of x" in expansion of (1 +x)(1 —x)" is
[2004]

Options:



A (D" 'n

B. (-1)"(1-n)
C.-1)" 'n-1)
D.(n—1)
Answer: B
Solution:

Solution:

Coeff. of x" in (1 +x)(1 —x)"

= coeff of x" in

(1+x)(1-"Cx+"Cx" — ...+ (-1)™C x")
_ (_l)nncn+(_1)n—lncn7
=D+ D"
=D"1-n)

1

Question222

The coefficient of the middle term in the binomial expansion in powers of x of (1 + ozx)4

and of (1 — otx)6 is the same if a equals
[2004]

Options:

3
A.§

10
B. 3

-3
C. T

=5
D. 5

Answer: C
Solution:

Solution:
The middle term in the expansion of

(1+ax)* =T, ="C,(0x)" = 60’x’

The middle term in the expansion of
(1-ax)° =T, =°Cy(~ax)’ = —200’'x’
According to the question

2 3 3
=200 > 0=— —
60 Oa o 10

Question223



The number of integral terms in the expansion of (3 + 8\/5)256 is
[2003]

Options:
A.35

B. 32
C.33

D. 34
Answer: C

Solution:

Solution:

T . _ 256Cr(\/§)256—r(\/ﬁ5)r
256 —r

_ 256Cr(3) 2 (S)r/S

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

Question224

If x is positive, the first negative term in the expansion of (1 + x)27/ > is

[2003]
Options:

A. 6 th term
B. 7 th term
C. 5 thterm
D. 8 th term

Answer: D

Solution:

Solution:

T . = n(n—l)(n—Z)}i ..... .(n—r+1)(x)r

For first negative term, n—r+1<0=r>n+1

=>r> 2-’-r=7- ('-‘n= Z)
5 5

Therefore, first negative termis T g

Question225



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)zn are equal, then n equals
[2002]

Options:
A.3r
B.3r+1
C.2r
D.2r+1
Answer: C

Solution:

Solution:

_2n r+1, _2n 3r—1
tr+2_ CrJrlX ’t3r_ C3r71X

Given that, *’C__, =>"C

T+1
=>r+1+3r—1=2n
=>2n=4r=n=2r

3r—-1°

Question226

The coefficients of x” and x% in the expansion of (1+x)* "9 are
[2002]

Options:

A. equal

B. equal with opposite signs
C. reciprocals of each other
D. none of these

Answer: A

Solution:

Solution:
We know thatt ,, =p+qCx"andt ,, =p Cx’

= PTIC =PTC . [ Remember "C,="C, ]

Question227

The positive integer just greater than (1 + 0.0001)10000 is

[2002]



Options:
A. 4

B.5

C.2

D.3
Answer: D

Solution:

Solution:

(1+0.0001)"°% = ( 1+ ﬁ) n = 10000

=1+n- l+ n(n_l) L+ n(n_13)|(n_2) i+".+ L

n 20 2 ! 0 "
1 1 1 1 2 1
=1+1+ =(1— - —(1-=)(1-=)+...+ =
I+l 2!( ) 3!( n)( n) n"
<i+ Lo Ly Ly 1
11 21 3l (9999)!
- 1.1 -
=1+ ﬁ"" ZJ" ...... Lo=¢<3
Question228

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:

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,_.,= Cab
124 120
= Coeff of t, = “C, = m—924




