Binomial Theorem

Questionl

The constant term in the expansion of
1+ 1)” (302(1 + 2)® + (1 + 2)*°) is
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Options:

A.

50Cy0 + 30 - %0Cyy

B.

0Cy9 + 30 - 99Cyg

C.

0C30 + 30 - Cag

D.

0Cy0 + 30 - 9C1g

Answer: D

Solution:

Let the given expression,
E=(1+1)*[302(1 + )% + (1 + 2)*]

Here, 30z(1 + )2 + (1 + z)3°
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= (1+z)®[30z + (1 + z)]
= (14 2)2 (31w +1)

> (1+2)*31z +1)
20

(1+2)¥(31z +1)

— 31 Oz + 1) + 2 (2 +1)%
For constant term x
.. Constant term in 31z ~19(z + 1)4°
ie,z7 0. 2F=2"=k=19
.. Constant term = 31%9C
Constant term in z~2(z + 1)4°
ie,z720 .2k =20= k=20
. Constant term = 1 x 4°Cy
.". Sum of constant term

= 3149019 + 49020
=30%C1 + ¥ C19 + Y Cy
=30- 49019 + 50020

Question2

When |z| > 3, then coefficient of xi,, in the expansion of
2323 + )2 is
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Options:

A.

(—1)" 135...(2n-1) g,

2nn!

B.
( )n+1 1-3-5.. £2n+123n+2
2n+2(n+2)!

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



C.

(_ 1)n+1 1.3.5.2'7;22!77/_1) 3n—|—1

D.

i1 135...(2n4+1) on
(—1) +1W3 41

Answer: B

Solution:

We have, 23/2(3 + z)1/2

3\ 1/2
— 3/2,1/2 (1 1 _)
x

1/2
(3
T

Now, coefficient of general term of (1 + 2

(2) (=2) (=%) .- (3 —k+1)
k!
(-1)k11.3.5...(2k — 3)
2kk!

)1/2is

On multiply by z2, then

m2(1 + %)1/2 = 120, 3k g2k
For coefficient of 2-,2 —k = —n
= k=n+2

Coefficient of - is

(-1)»*+31-3-5...(2(n+2) — 3)3"+2
272 (n 4 2)!

B (—1)”+11.3-5...(2n+1)3n+2
27+l (n 4 2)!
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Question3

If the coefficient of 3rd term from the beginning in the expansion of

(aa:2 — %) Y is equal to the coefficient of 3rd term from the end in
the expansion of (az — %) ° then the relation between a and b is

TG EAPCET 2025 (Online) 2nd May Morning Shift

Options:
A.

ab= -1

B.

ab=1

C.

a’b® = —2
D.

a®h® = 2
Answer: C
Solution:

Given, coefficient of 3rd term from beginning in the expansion (aa:2 — %) ¥ = Coefficient of 3rd term from

. . 2 9
end in the expansion (ax — W)

For (awz — %)9
2
7( =8
o ="calee’)' ()
ot g
36 M a/7 12
= — x2 .64

36-64a”

So, its coefficient is ®

For (aa: — bz—z)g
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—92\’
Tg = 907((13})2 <m>
T o T g

So, if coefficient is

= —36 x 1284

Now, 36 - H&° — 361284

= 64 -a’b® = —128
= a’b® = —2

Question4

If the expression 5" — 48n + k is divisible by 24 for all n € N, then
the least positive integral value of k is

TG EAPCET 2025 (Online) 2nd May Morning Shift
Options:

A.

47

B.

48

C.

24

D.
23

Answer: D

Solution:

Given, 52" — 48n + k is divisible by 24

Let E(n) =5 —48n+k
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and E(n)=0(mod 24),Yn e N
= 5% —48n + k = 0( mod 24)
= k=48n — 5?"( mod 24)
Forn =1,

k = 48(1) — 52! (' mod 24)
= 48 — 25( mod 24)
= 23( mod 24)

Forn =2
k = 48(2) — 5'( mod 24)

— 96 — 625( mod 24)
= 529( mod 24) = 23( mod 24)

Thus, divisibility for 24 to hold for all n, we must have k = 23( mod 24)

Thus, the least positive integral value of k is 23 .

Questions

If X ~ B(7, P) is a binomial variate and P(X = 3) = P(X = 5)
, then P =

TG EAPCET 2025 (Online) 2nd May Morning Shift

Options:

a

i
=
o

D

v15—-3
2
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Answer: C
Solution:

Given X ~ B(7, P) is a binomial variate and P(X = 3) = P(X = 5)
Using the binomial probability formula
P(X=K)=(p)PXQ-pP)~ K

Heren =7,

So, P(X =3) = (})P3(1— P)*

And, P(X =5) = (})P5(1 — P)?

<;> P3(1- P)t = (;) P3(1_ P)?

= 35P%(1 — P)* = 21P°(1 — P)?

= 35(1 — P)?> = 21P? where P#0,P # 1
= 5(1 — P)? = 3P?

=5(1—2P+ P?) =3P?

= 5—10P 4+ 5P% - 3P?> =0

= 2P2 - 10P+5=0

—(—10) £ /100 —4 x 2 x 5

= P =

2x2
~ 10++/100 — 40
N 4
10+2v15 5+415
4 2

But P = 2Y > 1 S0 it can't be a valid probability.

L P=5Y
Question6

The coefficient of zy?z> in the expansion of (z — 2y + 32)° is
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A. 6480
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B. 3240
C. 1620
D. 810
Answer: A

Solution:

(x — 2y + 32)°
By multinomial theorem,

6!
plqlr!

(z)P(—2y)"(32)"

6!
plg'r!

= X (—2)4(3) 2Py’ 2"

Then, coefficient of zy?23 is

p=1,q=2r=3

6! y s
= TE (2 6G)

_ 6-5-4-3-2-1

52 x4 x 27

= 240 x 27 = 6480

Question7

The set of all real values of « for which the expansion of

27\ %
(1252% — 25) 7 is valid, is

Z
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Answer: B

Solution:

Question8

If 3272 — 8n — 9 is divisible by 2?,Vn € N, then the maximum
value of P is

TG EAPCET 2024 (Online) 10th May Evening Shift
Options:

A.8

B.7

C.6

D.9

Answer: C

Solution:
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Given the expression 32”2 — 8n — 9, we want to determine the maximum power of 2 that divides this
expression for all n € N.

First, we can rewrite 32712 as 97+1:

gntl —8n —9

Considering 9 = 1 + 8, we can apply the binomial expansion to (1 + 8)™":
(1+ 8)"+L = "0y + 10y . 8 4 10, . 82 4 10y . 83 4 ..,
Simplifying, we get:

1+8(n+1)+ 820, +"1Cy - 8% + ...

Subtracting 8n + 9 from this sequence, we have:
1+8n+8+8"1Cy+...—8n—9

Which simplifies to:

82("Cy + 8" Cs +...)

The expression 82 can be further evaluated as 2. Thus, the binomial expansion shows that after
simplification, the given expression is a multiple of 26.

Therefore, the maximum value of p such that the expression is divisible by 27 is:

[6]

Question9

If the coefficient fo z” in the expansion of (1 + z + z* + z?) 100

300 300
and S=) " a,then) ~— 7 -a, =

is a,
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A.(50) S

B. (25)S

C. (150)S

D. (100)S

Answer: C
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Solution:

Given the polynomial expression (1 + z + x2 + 23)1%, we are interested in the coefficient of =", denoted by
a,. To find the sum of the products r - a,, we perform the following steps:

First, evaluate the polynomial at x = 1:

(1 +14+ 12 + 13)100 — (4)100

This shows that the sum of all coefficients, i’i% a,, equals

4100
Next, differentiate (1 + z + 22 + 23)!% with respect to z:
L (1 +z+22+2%)10) =100(1 + z + 2 + 2%)%(1 + 2z + 32?)
Substitute x = 1 into the derivative:
300
D reoa, =100(4)%(1+2-1+3-1?%)
- = 100(4") - 6
Simplify the expression to find:
30 - a, = 600(4%) = 150 x 4%
Since 419 = %% 4, = S, we have:

S0 - a, = 1508

Thus, $22% 7 - a, is equal to 1505.

r—=

Question10

If X ~ B(6,p) is a binomial variate and % = %, then p =

TG EAPCET 2024 (Online) 10th May Evening Shift
Options:
A 5

B.

©o|~
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Answer: D

Solution:

P(X=4)
P(X=2)

Given the binomial distribution X ~ B(6, p) and the condition = %, let's solve for p.

Start with the equation:

9P(X =4) = P(X = 2)

For a binomial distribution:

P(X = k) = (p)p* (1 —p)" ™"

Using this formula, we set up the probabilities:
P(X =4) = (yp*(1l - p)?

P(X =2) = (3)p*(1 - p)*

We substitute these into our equation:

9% (J)p'(1 -p)* = (5)p*(1 - p)*

Calculate the binomial coefficients:

() =15

(2) =15

Substitute these values:

9 x 15p*(1 — p)? = 15p*(1 — p)*

Cancel out the common term 15:

9p*(1 - p)? =p*(1 - p)*

Divide both sides by p?(1 — p)? (assuming p # 0 and p # 1):
9p° = (1-p)?

Take the square root of both sides:

3Jp=1-—p
Solve for p:
3p+p=1
4p =1
pP=7

Therefore, the value of p is %.
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Questionll

If p and g are the real numbers such that the 7 th term in the

8
expansion of (p% — %) is 700 , then 49p? =

TG EAPCET 2024 (Online) 10th May Morning Shift
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A. 44

B. 9¢>

C. 164>

D. 25¢>

Answer: B

Solution:

We know that T,,1 = "Crz" "a"

5 8—6 3 6
Tos1 = 806(—3> (——q) — 700
P 7

6
=28><2—2><72i=700
p 76

28 x 25 x 729
q

= (7p)® = —00

= (7p)® = (3¢)% = Tp = £3q = 49p® = 9¢>

Question12

If T, represents the 4 th term in the expansion of (52 + Z) ™ and
x & [—\/g, \/%],then (:1:7 5:1:)T4 =
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Options:

74

74
B. - 2553

74
C. - 2453
74
D. sz
Answer: C

Solution:

Given,

We know that

1+z)"=1—nz+

Question13

If the coefficients of 3 consecutive terms in the expansion of
(1 + z)?3 are in arithmetic progression, then those terms are

TG EAPCET 2024 (Online) 9th May Evening Shift
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A. T]_O, T].].’ T12
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B. T8, Tg, T].O
C. Tis, Ty, Ty
D. ’]_1]_47 T157 T16

Answer: D

Solution:

Let 3 consecutive terms in the expansion of (1 + z)?* be
Tri1,Try2and T3

Coefficient of T}..; = 23C,

Coefficient of T}y = 20,4

Coefficient of T,.3 = 3C, 5

According to the question,

BCr1 = BCr =%Cri2 = PCrpa

23! 23
(r+1)1(22—7)! r!1(23—7)!

_ 231 . 23!
T (r2)1(21-7)! (r+1)!1(22—7)!

23—r (r+1)
= SN PR I ey | R

_ 22—r o r+2
T (r2)1(22—7)! (r+2)!1(22—7)!

= (r+2)[(23—7) — (r + 1)]

= = (23 -7)[(22 —7) — (r+2)]

= (r+2)(22 — 2r) = (23 — 7)(20 — 2r)
= 7’ — 84r 4416 =0

= (r—8)(r—13) =0

= r=813

Hence, 3 consecutive terms are either 19, T and 171 or T4, T15 and Thg.
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Question14

The numerically greatest term in the expansion of (3z — 16y)'°,

_ 2 _ 3 .
whenz = 5 andy = 5,18

TG EAPCET 2024 (Online) 9th May Evening Shift
Options:

A. 13th term

B. 14 th term

C. 15 th term

D. 16 th term

Answer: C

Solution:

Let the numerically greatest term in the expansion of (3z — 16y)'® when z = % andy = % s Ty

e o(2)) (w(2)

— 1501"(2)1577(_24)1"
Clearly, the value the expression will be maximum only when the value r is largest possible even integer.
So,r=14 [-0<r<15andr € Z]

.. 15 th term will be the numerically greatest term.

Questionl5

For n € N the largest positive integer that divides 81" 4 20n — 1 is
k. If S is the sum of all positive divisors of k, then S — k =

TG EAPCET 2024 (Online) 9th May Morning Shift

Options:

A. 117
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B. 130
C. 115
D. 127

Answer: A

Solution:

To find largest positive integer K, that divides 81" + 20n — 1 for n € N, we start evaluating the expression
for small values of n

Forn =1:81'+20.1-1=100

Forn =2:81%+20.2 — 1 = 6600

Now,

The greatest common divisor of 100 and 6600 is 100 . Hence, K = 100 is the largest integer that divides
81" +20n — 1 forallm € N

and the divisior of 100 are

1,2,4,5,10, 20, 25,50, 100

=5=14+2+4+54+10+20+ 25+ 50 + 100 = 217

Hence, S — K = 117

Questionl6

The number of integral terms in the expansion of (1/3 + +/5)?% is

TS EAMCET 2023 (Online) 12th May Evening Shift
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A.32

B. 33

C. 34

D. 35

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



Answer: B

Solution:

To determine the number of integral terms in the expansion of (v/3 + +/5)2%, consider the general term in
the expansion:

Thi1 = (256)(\/5)256—7”(\8/5)7«

r

This expression simplifies to:

(5)%
256—r

For the term to be an integer, both =5— and § must be integers. Therefore:

2567

Tra= (7))

256 — r must be even, implying r must be even.

% also needs to be an integer, meaning 7 must be a multiple of 8.

Thus, r can be 0, 8, 16, 24, ..., up to 256. This sequence forms an arithmetic progression (AP) where
r=0,8,16,...,256.

To find the total number of terms in this sequence:

The first term (a) is 0.

The common difference (d) is 8.

The last term (1) is 256.

Using the formula for the nth term of an AP, Il =a + (n — 1) - d:
256 =0+ (n—1)-8

Solving for n:

256 = 8(n —1)

n—1= 2% =32

n=32+1=33

Therefore, the number of integral terms in the expansion is 33.

Questionl7

The expansion of (1 + x + x2) ~3/2 in powers of z is valid, if

TS EAMCET 2023 (Online) 12th May Evening Shift
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Options:

Alz| <1

B. |z| < %

C. |:1: + %| < \/Tg
D.

1 VB
—§—T<$<1

Answer: C

Solution:

We know that the expansion (1 + z)” in power of x is valid if || < 1, where n is a rational number.

Now,1+a:+a:2:(:c+%)2+%
— +1 2+3 1+1
—\*T 3 4

+1 2 1
Ty 4

3
Now, the expansion of (1 + z + ?)~? in power of z is valid, if

+1

1\? 1
‘($+E> —Z <1
:>—1<<:12+l 2—l<1

2 4
3 1\?> 5
:>—Z<(w+§> <Z
:>0<<ac+l)2<E
- 2 4
1\2
= m—l—l‘<ﬁ
2 2
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Questionl8

If(l+z)"=cy+ciztecz?+...... + ¢,z for n € N, then
co+ 5 +F+...... + =

TS EAMCET 2023 (Online) 12th May Evening Shift
Options:

2" -1
A T4

B 2"—1

n

2n+171
C. n+1

2n+1_1
D. X -

Answer: A

Solution:

(1+2)"=co+ciz+ cox? + .. .cpx™.
By integrating on both sides, we get

(14 z)*! N c1z? N cox? N cpz™tl
——— =coz
n+1 0 2 3 n+1

1
2nt cp  c Cn

Question19

If the term independent of z in the expansion of (\/ T — %) " is 405

,then k =
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A. +£1
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B.0
C.+£3
D. £5

Answer: C

Solution:

- k 10
(o)
10—/ —k\"
= (=) " ()

To be independent of , r = 2

405 = 100,y (—k)?
405 = 152 (—k)?
405 = 45k>
9=k

k=43

S

Question20

The number of rational terms in the binomial expansion

(V5 + V)" is
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Options:
A. 10

B. 20
C.6

D.5
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Answer: C
Solution:

100

To determine the number of rational terms in the binomial expansion (/5 + v/4)'%, consider the term:

1205) (1) . 555 4%

r=0

For a term to be rational, both + and 190-" must be integers.

Condition 1: ¢ must be an integer. This implies that » must be a multiple of 5. The possible values of 7 are:
0,5,10,15,20,...,100.

Condition 2: % must also be an integer. For this condition, check which values from the list above also
satisfy this.

Forr =0, 10370

= 25 (integer)
For r = 20, M = 20 (integer)
For 7 = 40, 28240 — 15 (integer)

For r = 60, % = 10 (integer)

For r = 80, w = b (integer)
_ 100-100 _ () (;

For r = 100, =——— = 0 (integer)

The values of r that make both £ and % integers are 0, 20, 40, 60, 80, 100.

Therefore, there are 6 rational terms in the expansion.

Question21

The coefficient of z*° in the expansion of (1 + z)'" (1 — z + z?) 100
is
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Options:
A.0
B. -1

C. 50
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D. 100

Answer: A

Solution:

Here, (1 + )" (1 -z + x2)100

=1 +a)1+2)"(1 -z +2?)"
(1 )( 3) 100

_ 5 ooC 23 4 21000 34l

3r =50;3r+1 =50

50 49

r = _; r —= —

3 3

— Coefficient of z°° = 0

) 100
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