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BINOMIAL THEOREM

4
Let a and b be two nonzero real numbers. If the coefficient of x° in the expansion of (ax2 + 2;3 j is
X

;
equal to the coefficient of x° is equal to the coefficient of (ax —sz , then the value of 2b is
X

[JEE(Advanced) 2023]
s!
. ] —  if r<s,
For non-negative integers s and r, let ( j =5r1l(s—1)!
0 if r>s.
m+n
For positive integers m and n, let g(m,n) = Z f(m,n,p)
p=0 | D+D
p
" (m)(n+i)(p+tn
where for any nonnegative integer p, f(m,n,p)= Z( . j ( ] (p \ ]
i=o\ 1 p J\p-1
Then which of the following statements is/are TRUE? [JEE(Advanced) 2020]

(A) g(m, n) = g(n, m) for all positive integers m, n

(B) g(m, n +1) = g(m+1, n) for all positive integers m, n
(C) g(2m, 2n) = 2g(m, n) for all positive integers m, n
(D) g(2m, 2n) = (g(m, n))2 for all positive integers m, n

Yk e .

k=0 k=0

Suppose det . . =0, holds for some positive integer n. Then z K equals
>re ok Y e st k=0
k=0 k=0
[JEE(Advanced) 2019]

Let X=("C, )\ +2("0C,) +3("C,) +..+10("°C,,) . where '°C.. t € {1, 2, .... 10} denote binomial

coefficients. Then, the value of

1
30 X is . [JEE(Advanced) 2018]

Let m be the smallest positive integer such that the coefficient of x> in the expansion of

1+ x)2 +(1+ x)3 +oLt (1 + x)49 +(1+ mx)50 is (Bn+ 1) 51C3 for some positive integer n. Then the

value of n is [JEE(Advanced) 2016]
The coefficient of x” in the expansion of (1 +x) (1 + xz) (I+ x3) ..... (1+ xloo) is [JEE(Advanced) 2015]
Coefficient of x'! in the expansion of (1 + x2)4(1 + x3)7(1 + x4)12 is - [JEE(Advanced) 2014]
(A) 1051 (B) 1106 (C) 1113 (D) 1120
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Sol.

Sol.

SOLUTIONS
Ans. (3)

T, ='C (ax?)" ( 70 j
27bx

=*C_a*". 70" X3
(27b)"
here 8 —3r=>5
8—5=3r=r=1
5 70

c.ocoeff.=4a” . ——
27b

7 T—r _1 '
T, ="C,(ax) (g)

— 7Cr .a77r (ijr .X773r
b

7-3r=-5=12=3r=>r=4

4
coeff. : 7C4.a3.(_—1j =3533

b b*
35a°  280a°
now =
b* 27b
p? 3227y 3 op—3
280 2
Ans. (A, B, D)
Solving

p .
f(m,n,p)= Z "C,"C,. M C

i=0

m Ci ) n+iCp'p+n Cp_i
1)! |
(n+i)! y (n+p)!

mC..

lp!(n—p+i)! (p—i)!(n+i)!
mC. x (n+p)! X !

' p! (n—p+i)!(p—1i)!
mC.x(n+p)!x n!

opln! (n—p+i)(p—i)!
l’n(:i‘n-kp(:p.ncpii {mci.ncpii :m+ncp}
f(mn,p) ="PC,. "G

m,n, m+n
f(n+p p) = CP

G
m+n f(m,n,p)

NOW’ g(m’n)= Z n+pC
p=0 p

m+n

g(m,n) = Z men C,
p=0

Sol.

Sol.

g(m, n)=2""

(A) g(m, n) = g(n,m)
(B) g(m,n+ 1) =2"""
g(m+n,n)=2"""
(D) g(2m,2n)=2>"*"
_ (2m+n)2
= (g(m,n)y’
Ans. (6.20)
Suppose
n(n + 1)
2
n.2""! 4"

n-2 n-1
n(n-1).2"" +n2 o

n(n+1)

4 4 4
C k+1 1
Now k — C
kZ::OkH kz(; 5 et

=%.[5C1 +C,+°C,+°C, +5C5]

Ly :2:6.20
5 5

Ans. (646)

X=ir.(“Cr)2;n:10

r=0

X = n.i "C.'C,

r=0
n
_ n n-1
X=n)"C,."'C
r=1

X=n"""'C :n=10

n—12
X =10."C,
X L Yo

1430 143"
— 646

A4'—n’(n-1).2°"" -n*2""? =0
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5. Ans. (5)

Sol. Coefficient of x* in the expansion of
1+x)2+(1+%°+ (1 +0% + (1 +mx)is
20 +3C + ... PO+ Cm? = B+ 1) Cs
33+ + o P+ PCm? =G+ 1)1

¢ +2°Com* = Bn + 1) °'Cs

50.49.48 N 50.49 m? — Gn+ 1) 51.50.49
6 2
m>=51In+1

must be a perfect quuared
=n=5and m=16

6. Ans. (8)

Sol. There are 8 product

99 9 .98 8 .98 2 7 .98 3 6 198 _4_5
I7x, 1"xx°, 177 x"x,17"xx,1"x x

17 x %% 175 x5, 17 50 1
which generate X’ so coeff. is 8
7. Ans. (C)
Sol. Coefficient of x'! in
(1 + 3%+ (1 +xH2
=4Co./C1.PCy + 401G Py + 6y CLL ey
s 'c.”Cy

_|_

=462+ 140 +504 + 7= 1113




