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(101).C, = 2¥ k, then k is equal to
The coefficient of x* is the expansion of
(1+x+x)"is

. ALLEN Binomial Theorem
3 2 =
BINOMIAL THEOREM 8. Let o > Q, B > 0 be such that O(, + B 4
. . If the maximum value of the term independent
The number of ordered pairs (r, k) for which of x in the binomial expansion of
6-3C, = (k2 — 3)-%C, , - where k is an integer, .
iS: (ocx% +[3x'%) is 10k, then k is equal to :
(13 ()2
The coefficient of x7 in the expression (1 + x)!0 (3) 352 (4) 84
+x(1+xP°+x2(1 +x)8+...+x10is: 1y
(1) 120 (2) 330 9.  For a positive integer n, [1 +;j is expanded
(3) 210 (4) 420 o . £ % Tf the .
If the sum of the coefficients of all even powers mn 1nc're'asmg'p ovv'ers oL X. ) three ?onsecutlye
of x in the product coefficients in this expansion are in the ratio,
Qx4+ ) (I —x+ 2+ 2:5:12,then‘nlsequalto‘ ‘
m 10. If the number of integral terms in the expansion
+ x*") is 61, then n is equal to v
If o and B be the coefficients of x* and of 3™+ 5 ) is exactly 33, then the least
x? respectively in the expansion of value of nis :
] ] (1) 264 (2) 256
(x4~Jx2—l) +(x-¢x2—1),then (3) 128 (4) 248
(1) o+ B =60 (2) o+ B =30 11. If the term independent of x in the expansion
3)a-p=-132 4) a-pB =60 o
P P of (—x —i) is k, then 18 k is equal to :
X 1\ ] 2 3x
In the expansion of ,if £, is
P (cose+ xsinej ! (19 @) 11
the least value of the term independent of x 35 47
20
when gs 0 S% and /, is the least value of the | 12.  The value of Y. " Cqis equal to :
r=0
term independent of x when % <0 Sg , then (1) °'c, + ¥ c, (2 °'c,-"c,
the ratio /, : ¢, is equal to : (3) *°c, - *c, 4) *c,-*c,
(1) 1:8 2)1:16 20 a
13. Let (2x2+3x+4)10=) ax".Then — is
3)8:1 4)16:1
. . r=0 ad;
If C. = C and C, + 5.C, + 9.C, + ... + equal to -
14. If for some positive integer n, the coefficients

of three consecutive terms in the binomial
expansion of (1+x)™5 are inthe ratio 5: 10: 14,
then the largest coefficient in this expansion is

(1) 792
(3) 462

(2) 252
(4) 330




Binomial Theorem

15.

16.

ALLEN .

The natural number m, for which the coefficient

22
. . . . m 1
of x in the binomial expansion of [x + —zj
X

is 1540, is

The coefficient of x* in the expansion of
(1 + x + x2 + x3)¢ in powers of x, is

17.

18.

If {p} denotes the fractional part of the number

200
3

p, then {T}, is equal to

1 5
(M) 5 @ 3
3 7
3) 5 ) g

If the constant term in the binomial expansion

k 10
of (\/7 __Zj is 405, then |kl equals :
X

(1)2
(3)3

2) 1
49
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. ALLEN Binomial Theorem
SOLUTION S. NTA Ans. 4)
1. NTA Ans. 3)
16-r r
X 1
Sol. 6x*C, =(k*-3)"C,, Sol. T, = 16Cr[cosej [xsin@J
kX-3>0 =>k2>3
_ 160 (X)m—zr « 1
K23 6x°C. 1+l r (cos6)"* " (sin 0)"
— = —36 = —_—
Coa 0 For independent of x; 16 -2r=0=r=38
Possible values of r for integral values of k, are 1
= Ty ="10Cy -
r=5,35 cos” Osin” 0
number of ordered pairs are 4 8
— 16C 2’
(55 2)’ (5’ _2)’ (35, 3), (35’ _3) ’ (Sin29)8
2. NTA Ans. (2) .
T T . T
Sol. Coefficient of x7 is for O e gz} /, is least for 6, =
YC,+7C +Ci+...+C+ C, p
for Oe %g} /, is least for 0, =g
‘C,+'C,+C+...+C, =" C, =330 )
%/—/
SC]
4 (sm291) _ \/E)S _1le6
3. NTA Ans. (30) ¢, (sin26,) 1
Sol. Let(1+x+x2+...+x20) (1 —x+x2-x3
6. NTA Ans. (51)
+...+x20)
Sol. S=1.5C +5>C +9.2C +...+(101)*C
=a, + a;X , X2 + a3x3 + a,x* +...4a,,xM" 0 ! : (10D7Cs
S S=101"C, +97”C, + .......... +17C,
0,
a0+al+a2 +...+ a4n:21’1+1 ...(1)
2S =(102) (2%)
ay—a; +a, —as...+a,, =2n+ 1 ...(2)
S=512%)
= aO + 212 + 214 +...+a4n = 21’1 + 1
= 2n+1=61 —n =30 7. NTA Ans. (615.00)
4. NTA Ans. (3) Sol. (1 +x+x)"
Sol.  2[6C,x6+6C,x}(x2— 1) +oCx2(x2— 1 P +6C(x2—1)] ="C + "C x(1 + x) + "°C x*(1 + x)’

o=-9 & =36
a—fB=-132
(3) Option

+C X1 +x)+ "Cx* (1 +x)* + ...

Coeff. of x* = %C,+ '%C,x °C, + "°C, = 615.
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8.  Official Ans. by NTA (2)
Sol. Lett,, , denotes

1 1 10
r + 1th term of {ocx" +PBx 6]

10-r
10 10- "%
t.,,= Ca "(x)? .p'x°

r+

10-r r

— lOC alO*I‘ BI‘ (X) 9 6
If t,, , is independent of x

10-r r
_—=0 :4
9 6 = T

maximum value of ts is 10 K (given)

= 'C, a®p* is maximum

By AM = GM (for positive numbers)

=

So, I0 K = 1°C416

= K =336
9.  Official Ans. by NTA (118)
Sol. "C_, :nC,:"C,, = 2:5:12

nCr—l g

Now "C, = 5

=Tr=2n+2 ..(1)

"C, 5
"c, 12
= 17r=5n-12 ...(2)
On solving (1) & (2)
=n=118
10. Official Ans. by NTA (2)

Sol. ="C, (3) 5 (5)8 (n>r)

r+l

Clearly r should be a multiple of 8.
.- there are exactly 33 integral terms

Possible values of r can be
0,8, 16, ......... ,32x 8
*. least value of n = 256.

11.

Sol.

12.

Sol.

13.

Sol.

Official Ans. by NTA (4)

9-r r
3 1
r+l r 7 3x
9—r r
3 1
CRSE Y AN
+1 r 2 3

For independent of x
18-3r=0,r=6

3 6
3 1y 21
T7=9c6(5j (_Ej :5_4=k

18k=2 k1827
54

Official Ans. by NTA (2)

Z 00 =300, + PC, + BCy +...+C,

= C,+¥Cy+....+°'C +(3°C6 + 3°C7)— ¢,
= 0C,+*Cy +..... +(31C6 + 31C7) c,

— 50C6 + 50C7 30C7

= sic _ ¢,

nCr + nCr71 =n+1cr
Official Ans. by NTA (8)

20
Given 2x2+3x +4H)10= Y a X" (1)
r=0

2
replace x by . in above identity :-

210 (2x2 +83x +4)  La 2
2

20
X

20 20
10 Z (20-r) .
=2 E a, x' = a, 2" x r (from (1))
r=0 r=0

now, comparing coefficient of x’ from both
sides

(taker=7in L.H.S. & r =13 in R.H.S.)

a, 3
a3
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¢
14. Official Ans. by NTA (3) Coefficient of x*
Ne,:Ng :Ng, =5:10:14 = 120
17. Official Ans. by NTA (1)
NC _ N+1-r _9
fu— .. r {3200 } (32 )100 (1 N 8)100
Sol. g (7] g [~
Ne, N-r 7 oL 8 8
Ne r+1 5
=>r=4,N=11 _J14'°C,.8+1°C,.8" +...+'7C,;, 8"
= (1 +x)!! - 8
Largest coefficient = 11C, = 462
15. Official Ans. by NTA (13) _ {1 + Sm} 1
LY 8 | 8
Sol. T, =2 cr(xm)”-r [_2) — 22Crx22m—mr—2r
X 18. Official Ans. by NTA (3)
=22C, x
T ~ k 10
" 22C4=22C 4 = 1540 Sol. (I__Zj
~r=3or19 X
22m —mr—2r=1
2r+1 0-r (—k )
el (3
22 - 5 r+l r ( ) X2
7
r=3 m= T ¢ N 10-r
T, ="C, x ? .(=k)' x™
38+1 39
r:19,m:22_19:?:13 10t r
m=13 Tr+1 ZIOCrX : (_k)
16. Official Ans. by NTA (120.00) 105
—5r
Sol. (1 +x + x2 + x3)0 = ((1+X)(1+X2))6 Constant term : , = 0=r=2

=(1+x)0 (1 +x2)°

6
6 6 2
Cx" Y ‘Cx™

r=0

Il
Mo

Il
(=}

T

i i 6Cr6ct Xr+2t

r=0 t=0

For coefficient of x4 =>r+ 2t =4

AN O|
Ol = | N

10 2
T, = '°C,.(-k)” = 405
=20 _g

45
k=3 = Ikl=3






