Chapteri2

BINOMIAL THEOREM

1. BINOMIAL THEOREM

Ifa,b e Randn € N, then

(a+b)="C a"’+"C a"'b'+C,a"*b*+...+ "C_a’b"
REMARKS :

1. If the index of the binomial is n then the expansion

contains n + 1 terms.
2. In each term, the sum of indices of a and b is always n.

3. Coefficients of the terms in binomial expansion

equidistant from both the ends are equal.
4. (a-b)"="Ca"d’—-"Ca™'b'+ "Ca*?b*> ..+ (1)
"C,a’b".

2. GENERAL TERM AND MIDDLE TERMS IN

EXPANSION OF (a + b)"

t., ="Ca"b
t ., is called a general term for all r € W and 0 <r <n. Using

this formula we can find any term of the expansion.

MIDDLE TERM (S):

1. In (a+b)"if nis even then the number of terms in the

expansion is odd. Therefore there is only one middle

th
. (n+2
term and it is [ 2 ) term.

2. In (a+b)", if n is odd then the number of terms in the

expansion is even. Therefore there are two middle

n+1 " n+3 i
terms and those are T and T terms.

3. NUMERICALLY GREATEST TERM

The term with greatest numerical/absolute value in the
expansion of (a + b)"can be found in following way

+1
()  Find the value of "—‘

1+

b

@)  If it equals an integer, say m, then t and t__ are
numerically greatest terms.

(i)  Ifitisnotan integer, thent  isnumerically greatest

term (where m is the integral part of AT
a
1+

+1‘ )

Also middle terms in binomial expansions have the greatest
binomial coefficients. ("C,"C , "C,....... "C, are called Binomial

Cocfficients).

4. BINOMIAL COEFFICIENTS

The coefficients "C, "C , "C,,..., "C, in the expansion of (a+b)"
are called the binomial coefficients and denoted by C, C,
C,, ....., C respectively

Now

(I+x="Cx*+"Cx'+"Cx°+.+"Cx .. 0]
Putx=1.

(I+1)y="C +"C,+"C,+...+"C

2"=1C +"C +"C,+..+"C

"C,+"C +"C,+.+"C =2"

C,tC+C+.+C =2"

The sum of all binomial coefficients is 2".

Putx =-1, in equation (i),

(1-1)"="C,—"C,+"C,— ..+ (-1)C,
0="C,—"C,+"C,—...+(=1)""C,
"C,—"C,+"C,~"C,+...+(=1)"C =0
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°C,+C,+"C,+ ... ="C,+C,+"C_+..

C,+C,+C,+...=C,+C,+C +.. Putx =0, weget C=— i)
C,,C,,C,, ... are called as even coefficients
C,,C,,C....are called as odd coefficients Therefore
LetC+C,+C .. =C+C+C+.. =k (1+x)"" -1 _C x+C'X2 +C2X3 N _’_Cnx“*l .. (2)
Now C,+C,+C,+C+..+C =2 n+l 0 30T n+l
(C/FC G ) HC HC,HC )= Putx =1 (2) we ge
k+k=2"
n+l
k=2 2 1=C0+&+ ......... + =
n+l1 2 n+l
2]1
k=7 Putx=-11in(2) we get,
— Hn-1 1
k=2 =C, S + LS N
C,+C,+C,+..=C,+C,+C, +.=2" n+l 2 3

The sum of even coefficients = The sum of odd coefficients

=2t 5. BINOMIAL THEOREM FOR ANY INDEX

Properties of Binomial Coefficient Ifn is any real number and [x| < 1 then

() C,+C +C, +C =2 -], n-Dn-2) .
(i) C,~C+C,—...... +(=1)"C,=0 (1+x)=1+nx+ o X+ T X ...
i)y C,+C,+C,+ e =C +C,+C Hrr =201,

Gv) " C’l _n C,z —r=norntn=n Here there are 1nt.'1n1t.e number of terms in the expansion,
The general term is given by

(V) nCr+nCr71:n+1Cr

(vi) r°C,=n""'C_| _n(n-1)(n-2)..(n—r+1)x" .

to >0
T+ '
Some Important Results r
@) Differentiating (1 +x)"=C +Cx+Cx*+........ +Cx, NOTES :
on both sides we have,
n(1+x)"'=C +2Cx+3Cx*+....... +nC x"'...(1) (i) Expansionis valid only when—1<x<1
Putx=1 .. .
(i) "C, cannotbe used because it is defined only for natural
= m"'=C +2C,+3C +...... +nC I .
1 2 3 n number, so "C_will be written as
Putx=-1
= 0=C-2CF . H=D"'nC, n(n —1)......... (n—r+1)
Differentiating (1) again and again we will have 1!

different results. . . .
(iii) As the series never terminates, the number of terms in

i i +x)8 .. .
(i) Integrating (1 +x)", we have, the series is infinite.

1+x)™! Clxz C2X3 C_ x"*! (iv) If first term is not 1, then make it unity in the following
———+C=Cyx+ "+ -4
n+l 2 3 n+l <
way. (a+x)"=a"(1+x/a)"if|—{<1
(where C is a constant) a
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NOTES :

While expanding (a + b)" where n is a negative integer or a
fraction, reduce the binomial to the form in which the first term
is unity and the second term is numerically less than unity.

Particular expansion of the binomials for negative index,

Ix|<1

L =+x)”

1+x

=] —x+x>-xX3+x—x7+.....
2 ——=-x"

1-—x

=] +x+x2+3+HxA 0+

1 2
3. WZ(HX)

=1-2x+3x>—4x>+.....

1 5
4, m—(l—X)

=1+2x+3x2+4x3+ ...

6. MULTINOMIAL EXPANSION

In the expansion of (x, +x, +........ +x )" where m, n € N and
D370 SH , X, are independent variables, we have

@) Total number of terms =™*""'C__|

(i)  Coefficientof x,"x,"?x;" x, " (wherer +r1,+

@iii)  Sum of all the coefficients is obtained by putting all
the variables x, equal to 1.
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SOLVED EXAMPLES

Example—1

Sol.

(i)

Expand

() (2x*+3)"

(ii) (2;8 —1)
X

- 4CO (2X2)4 @3 )0 + 4Cl (2X2)3 (3)1 + 4C2 (2X2)2

@) (x+3)'=

(3y+1C,(2x%)' 3y +C,(2x*)°(3)*
=(1) 16x* (1) +4 (8x%) (3) + 6 (4x*) (9) +4 (2x%) 27 +(1)(1) 81

‘c,='c,=1,"Cc,="C,=4
o 41 _4><3><2!_
2121 21x2

=16x8+96x°+216x*+216x*+ 81

(2){2 —l) = 6C0 (2X2)6 (l) —
X X

"G (267 [1) +9C, (267’ [1) -
X X

3
°C,(2x7Y (lj +°C, (2x*)
X

(l) -, (2x2)(l) +°C, (2x%)° (l)
X X X

1 1

= (1)64x"™(1)—(6) (32) x'°x ;-i- 15 (16) x¥x 7
20 x 8x°x i-1-154 4><i
- X < (4)x <

62X ()
X X

°C,=°C,=1,°C,=°C,=6
! !

°c, = 6! :6><5><4.:15
2141 2x4!

6C3:£:6><5><4><3!:20
3131 3x2x3!

= 64 x'2—192x°+240x°— 160x*+ 60 — 1—% +i6
x* X

Example -2

Sol.

Expand (1 +x+x%)°.

Lety=x+x% Then,

(1+x+x*)=(1+y)=°C +°C y+°Cy* +°Cy’

=1+3y+3y°+y’ =143 (x+x) +3 (x+x°)*+ (x +x*)’

=143 (x+x7)+3(x*+2x’ +x) + Cx* (x)°+°C x* ' (x)!
O (X)) +HC X (x%)’)

=143 (x+x?)+3(x*+2x> +x*) + (x> + 3x* + 3x°+x5)

=x0+3x°+6x*+7x3 +6x2+3x+ 1
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Example—3 =100000+5 x 10*(.1)+ 10 x (10°) (.01)+ 10 x 10> (.001)
+5 % 10(.0001)+0.00001
Prove that (5 +1)° - (/5 —1)° =352 =100000+5000+ 100+ 1+0.005+0.00001 = 105101.00501
Sol. («/§+1)5—(«/§—l)5= Example— 6
5
*Cy(5) +°C (W5) )+ °C, (W5) (1) Prove that % °C, =31
r=1
+C, W5+ °C, (5!
+C, (5" (1) .
Sol. ¥ °C,=°C,+°C,+°C,+°C,+°C,
r=1
C,(5) = °C, (W5) (+ °C, (W5)' (1)? _ st st st st st
- =, (W3 )+ °C, (5! 1141 2131 3121 4111 510!
—C,(5)" (1)
5 54 54 5
=—4—+—+—+1
1 2 2 1

=2[°C5" +°C,.5+°C ]
=5+10+10+5+1=31

=2[5x25+10x5+1]
Example—7
G ="C=17C, =5 Findn, if "C,:"C,=33 : 4.
°C, =°C, =;;j= 10,°C, =5 Sol. Given,"C,:*’C,=33:4.
n! 3(n-3-3)! 33

=2[125+51 X =

[125+31] 6(n-6) " (n3) 4
=352

Example -4 ot 3133 Mzﬁ

(n-3)1'6! 4 6.5.4 4
Using binomial theorem compute (99)°.
Sol. (99)°=(100-1)° =°C (100)’ —*C, (100)*+°C, (100)’
—°C,(100)*+°C, (100)! —°C, (100)°
=(100)°=5 x(100)*+ 10 x (100)* — 10 % (100)* +5 x 100—1
=10"-5x108+107-10°+5x 10— 1
=(10"+107+5x 10>)— (5 x 105+ 10°+1)
=10010000500—500100001 =9509900499

Use the binomial theorem to find the exact value of (10.1)°.
Sol. (10.1)° =(10+0.1)°
14x13
=10°+°C 10*(.1)+°C,10°(.1)*+°C,10°(.1) Now "C,="C, =, =91
+5C, 10 (1)7C, (1) '

or n(n—1)(n—-2)=6.533=11.3.3.2.5
or n(n—1)(n-2)=11.(3.3).(2.5)=11.10.9 .. n=11

If*C,="C, determine n and hence "C,.

Sol. Given,"C,="C,
We know that "C ="C then x=yorx+y=n

=>n=8+6

= n=14




BINOMIAL THEOREM

Example—9

If°C, ="C_,, findr.
Sol. We know thatif "C ="C,thenx=yorx+y=n
l5C3r: 15Cr+3

r+3°

. Either3r=r+3 = r=5,

which is not possible, since r is an integer.
or 3r+r+3=15 = r=3.

Hencer=3.

Example - 10

8
Find the third term in the expansion of (ZXZ + i)

2x

3
Sol. Leta=2x% b=—,n=38
2x

For third term, r=2
t, ="Ca"b

3 2
=8C 2 2\8-2( <
» (2x7) (ZX)

876! L. 9 [ o 8
=0 ) e [ CZ_sz

8.7

=" x20xx!?
2

4x?

=63 x 64x'9=4032x°

Example-— 11

11
Find the fifth term in the expansion of (xz ——j

-4
Sol. Let,a=x’,b=—,n=11
X

For fifth term, r =4
t,="Car.b

4
t.=11C, (x2)"* (;4)
5 4 Xi‘

11! 4t
ty=——(x*) x—
X

47!

11x10x9%x8x7! |, 256
=X X—
4x3x2x7! x'?

5

£=330x256x2 = t=84480x’

Example — 12

Sol.

1 n
Given that the 4th term in the expansion of [px +;J

.5
1S —, find n and p.

2
Given expansion is | px +—
X
Given, T, =§
2
s 1Y 5
"C,(px) T = | =2
3(p) (xj 2
n n-3 _n- 1 5
= C3p 3X B'FZE
!
- n: 'pn—S Xn—6 _2
3!(n—3)! 2
Since R.H.S. of (1) is independent of x,
thereforen—6=0 .. n=6.
6! 5 5
From(1), —.p°=—
M. 33P =3
5
= 20p° ==
L

Hencen=6and p=

(1)
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Example—13

Ans.

Sol.

Given positive integers r > 1, n > 2 and the coefficient of
(3r)™ and (r+2)" terms in the binomial expansion of

(1+x)*™are equal . Then:

(@)n=2r ®)n=2r+1
(c)n=3r (d) none of these
(@)

In the expansion (1 +x)*, t, =>'C,  (x)*"'

andt =>C_, ()

Since, binomial coefficients of t, and t_, are equal.
2rlC3r71 = zncm
=3r-1=r+lor2n=0Gr-1)+(+1)

= 2r=2o0r2n=4r

=r=lorn=2r

Butr>1

.. Wetake, n=2r

Example— 14

Sol.

If the coefficients of three consecutive terms in the

expansion of (1 +a)"areintheratio 1 : 7: 42, find n.

Let the three consecutive terms in the expansion of (1+a)”
be rth, (r + 1)th and (r + 2)th terms respectively.

In the expansion of (1 + a)",
coefficient of rthterm="C_,
coefficient of (r + 1)th term="C_.
coefficient or (r +2)th term="C_,

Given,"C_:"C:"C_,=1:7:42.

= n—-8=-1 . (D)
And e = T

nCrH 42

n! (r+1)!(n—r—1)!_1

= 1l(n-r)! n! 6

r+1 1
= —=

n-r 6
= 6r+6=n-r ~n=-T7r=6 .. 2
Now, (2)—(1) = r=7

From(1),n=55.

Example— 15

Sol.

Ifin the expansion of (1 +x)", the coefficients of 14th, 15th
and 16th terms in A.P. find n.

The coefficients of 14th, 15th and 16th tems in the

expansion of (1 +x)" willbe "C ,,"C,,and "C  respectively.

Given, "C,, "C, ,and "C  arein A.P.

13

nC14 - nC13: nCls -1C

14
ny — ny
or 2.°C,="C,+"C,

n! n! n!
or 2 =

(14)!(n—14)! (13)!(n—13)!+(15)!(n—15)!

Multiplying both sides by 15! (n—13)!, we get

, 18Y(n-13)1_15)(n-13)! 15)(n-13)!

'14)(n-14)! 13)(n-13)! 15!(n-15)!

or 2.15(n-13)=15.14+(n—-13)(n—14)
or 30n-390=210+n>-27n+ 182

or n*°—57n+782=0

or (n—34)(n-23)=0

Hencen=23 or 34.
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Example- 16

=rcor (1

10
. . / X , 3 .
The term independent of x m{ [EJ * (yﬂ 18 To get term independent of x, must have

X93r=x0
10,
@1 (b) °C, 9-3r=0 = -3r=-9 =r=3
(c)5/12 (d) none of these
Ans. (d }
@ e}
3
10-r 3 r
X
Sol. T = locr[ ?] [ 2x2J 91 1 9x8 6! 1
_.X26 _=L’7X.X 64><_
3l6! 27 3x2x6! 27
Equating x power to zero
28x64 1792
10—r_r:0 == _T
10-3r=0 1792
g Constant term independent of X =——
10
=>r=—
3

-2
(ii) Leta=x,b=—F,n=15
. . X
Independent of ‘x’ term is not possible

Example—17

-2\
Find the constant term (term independent of x) in the t. ="C X" ( O )

expansion of

., ="C,a". b

. t,,= 1SCr (X)ST(=2)yx
(1) (ZX + 3%) (11) (X —%\J tﬁ-l — ISCT(_Z)r(X)15,3r

To get constant term independent of x,

X15—3r:X0
Sol. Letasz,b:Lz,n:9
3x 15-3r=0 = -3r=-15 = r=5
t,="Car.b !
vl 50, (<2)° = 15! (=32)

sno

tr+1 :gcr (2)()9_r [3%)
* | 15x14x13x12x11x101
5x4x3x2x10!

_9 9-r 1 ' -2r 9-r
t.,=C(2) (SJ X7.x =_77x39x32=—-96096

Constant term independent of x =— 96096

=32
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Example—18

Find the middle term (s) in the expansion of

12 11
. N 1
(i) (§+1J (ii) (x4——3) T
y X X ¢ se (x

1y
t6 — llcj5 (X4)11—5 (_3)
X

Sol. ()Leta=—=,b=2,n=12 1x10x9x8x7x6! o
. b b t6: —X)
y X S5x4x3x2x1x6!
n is even. - 462%°
n+2) (12+2 _5_7 Fort,r=6
2 2 2
1 6
_n a6 — 1
7®term is middle term, t;="Ce(x") (X3)
t, ="Ca". b
For 7thterm,r=6 ¢, :ﬂxzo XL
6!5! x'®
12-6 6
o (S
y X _11><10><9><8><7><6!Xz
7T 6Ix5x4x3x2
6 6
=22 (2] [ 2 t=11x3x2x7=462x*
6!6! \ y x
Example—19
_12x11x10x9x8x7x6!
7 6x5x4x3x2x6!

The middle term in expansion of (xz + Lz + 2} is:
X

t,=77x12=924
.. Middle term =924

@ ®
a e
-1 [(n/2)!7 [(n/2)!)
(i) Leta=x*, b=—,n=11
X
© 1.3.5........ (2n+1) o () (2n)!
. n+l 11+1 n! (n!)?
nisodd. | — [=| —— | =6,
2 2
Ans. (d)
n+3 11+3 Sol. Middle term in expansion of
= =7
)
1 n 1 2n
2 = —
6th and 7th term are middle term, (X +F+2j _(XJFXJ
t, ="Ca". b’
So, (n+ 1)th term
Fort,r=5
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Example—20 = coefficient of X’ in (1 + x)*

=%C, [Since in the expansion of (1 + x)",
7 1 T—n
Find the middle terms(s) in the expansion of (xz +l) coefficient of x*="C]
X
45!
9136!

1
Sol. Leta=x%b= ;,n=7

nis odd. Example —22

5
nHl)_ (741 4and| 2 AN AN 5 Find the value of the expression ¥ C, + = ¥7IC,.
2 2 2 2 j=1
4th and 5th terms are middle terms, s
Sol. Given expression=*C, + = *7C,.
fort,r=3 j=1
t.,= “Cra"" .br =47C4+ (51C3 + 50C3 +49C3 + 48C3 + 47C3)
1 3 :47C4+ (47C3 + 48C3 _;’_49C3 + SOC3 + 51C3)
t,="C,(x*)?| — 70 447 430 449 S0y 51
4 3 X =("C,+YC) +(¥C,+¥C,+¥C,+°'C)
= 48C4 _’.48C3 + 49C3 + SOC3 + SIC3 [ e nCr_;’_ nCr—1 — n+1Cr]
' — (48 a8 49 50, 51
13! X

= (49C4 + 49C3) + (SOC3 + 51C3)

:(soC 150C )+51C =51C 4+351C_ =2C .
¢ _Tx6x5x4! o 1 ) ’ ’ ) } )
= -

' XX 3
Ax3x2 X Example - 23

£,=35% The sum of coefficient in (1 +x — 3x%)*'** is
Fort,r=4 (a)—1 )1
e 4 ()0 (d) 2213+
t="C, (% -
s="(¥) [xj Ans. (b)
Sol. Sum of co-efficients can be obtained by substituting x = 1
t, = % x %6 XL4 . Sum of co-efficients = (1 + 1 —3)?3=(-1)**=1
13! X
Example — 24
_ Tx6x5x4! 2 _ 3552
ST Mx3x2 XX =X The sum of the coefficients in the expansion of

(6a—5b)", where n is a positive integer, is
Example—21 @]1 (&)1
(©)2" (d)2"!
Find the coefficient of x?in (1 + 3x + 3x2 + x3)'5.

Ans. (a)
Sol. (1+3x+3x*+x%)"=[(1+x)]"=(1+x)*

Sol.  Sum of coefficients we get whena=b =1

6-5yr=1

.. Coefficient of X% in (1 +3x + 3x%+x3)'*
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Example—25

Sol.

Prove that % 3"."C, =4"

(1 +x)'="C x°+"C x+"C,x*+ ...+ "C x"
n

°C, X+ "C, X+C, X+ ... +°C, x"= (1 +X)"

(1)
Now %Oy . “Cr

=1C,30+1C, 314+ 1C, 3%+ ...+ °C, 3"
=(1+3)y
=40,

Example—26

Ans.

Sol.

Numerically greatest term, in the expansion of (8 — 5x)'¢,

(Wherex=2/5)1is:

(a) 1623 x 2% (b) 1623 x 22
(c) 1623 x 2% (d) none of these
(d)

18
B-5x)® =g 122X | gopp=-2x2-_L
8 ) > § 5 4

1
(m+Db|_ %y
bl+lal 5

4

=3.8

T, is greatest term

— 18 15 3 1 1
T,="C, 8" (-2)’, so it is negative

Example — 27

Sol.

Show that 24" — 2" (7n + 1) is some multiple of the square of
14, where n is a postive integer.

2420 (Tn+1)=(16)"—2"(7Tn+1)
=(2+14y-2".7Tn-2"
=(2"+°C, 2" 14+ °C, 2" 142+ . + 147 - 2" Tn—2"
=142("C,2"*+1C, 2" 14+ ...+ 14"2)

+(2"+1C,. 2" 142" Tn—2")
= 142("C,2"2+7C, 2" 14+...+ 1472)

+(20+n21.2.7-2" Tn—27)
= 142("C,. 2724 7C, . 273 14+ ..+ 1472)

This is divisible by 14%1.e. by 196 for all positive integral
value of n.

Note : Ifn=1,"C,=0,"C, =0 etc.
.. Given expression= 14 x0 =0, which is divisible by 196.

Example—28

Sol.

Using binomial theorem, prove that 6" — 5n always
leaves the remainder 1 when divided by 25 for all positive

integers n.

6"—5n=(1+5)"—5n

=(1+°C 5+"C,5*+...+"C 5")-5n
=(1 +n.5+"C,.5+...+"C 5" —5n
=1+C,5*+"C,5°+..+"C 5"
=1+25("C,+"C,.5+...+"C 5"?)
=1+ 25 kwhere k is a positive integer.

.. When 6"— 5n is divided by 25, remainder will be 1 for all
positive integer n.

Example—29

Sol.

Which number is larger, (1.2)*% or 800 ?
(1.2)%%0=(1+0.2)%0

= 4%C +%%°C, (0.2) + sum of positive terms
=1+4000 (0.2) +a positive number
=1+800 +a positive number

> 800

Hence (1.2)*%> 800.

Example—30

Ans.

Sol.

The coefficient of x"in expansion of (1 +x) (1 —x)"is

(a)(n—1) () (=1)*(1—n)
(¢) (=1)"' (n-1) (d) (-1)™'n
(b)

(1+x) (1 =x)"=(1-x)"+x(1-x)"
. Coefficient of x"is = (—1)"+ (-1)"! nC1
=(-1)"[1-n]
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Example—31

Ans.

Sol.

The coefficient of x”in the expansion of (1 — x — x>+ x*)°is

(@)-132 (b)-144
(€132 (d) 144
(b)

(1I-x-x2+x)5=(1-x) (1 -x))=1-x)°(1-x»)S
=(1-°C,x+%Cx*-°C,x’+°C,x* - °C x* +°Cx°)

1- 6Clx2 + 6sz4 - "’C3x"’ + 6C4x8 - 6CSXIO + 6C6 x'%)
Coeff. of x’=(—°C ) (-°C,) + (-°C)) (°C,) + (-°C,) (-°C))
=6.20-20.15+6.6=120-300+36=-144

Example — 32

Ans.

Sol.

If the coefficients of x*and x*in the expansion of

(1 + ax + bx?) (1 —2x)"®in powers of x are both zero, then

251
(b) (16’ TJ
251 272
(c) (14, T) (d) (14, T)
(a)

On expanding the given expression we get,

(a,b)isequal to:

272
(@ (16, TJ

= (1 +ax+bx’) (1-"C, (2x)+"C,(2x)*-"*C,(2x)’ +... + °C

(29")

Coefficient of X,

= —""C, (2b)+C, (4a)-8."*C,=0
= 5la=3b+544 (D
Similarly coefficient of x*,

= "C,(2)*-"C,.8a+"C,4b=0
= 32a=3b+240 2

On solving (1) and (2) we get,

= a:16andb:%

Example - 33

1 n
Find the term independent of x in (1 +x)™ (1 +;j

.. Required term independent of x
= coefficient of x® in x ™ (1 + x)™™

= coefficient of x"in (1 + x)™™

— 111+HC — (m+n)!
n

n!m!

[Since in the expansion of (1 + x)", co-efficient of x"="C ]

Example — 34

Sol.

Find the coefficient of x° in the expansion of the product
(1+2x)°(1-x)".

(1+2x)°=[1+°C, (2x)+°C,(2x)*+°C,(2x)*+°C,(2x)*
+9C,(2x)°+°C,(2x)°] ... ()
Again, (1-x)"=1-"C x+7C x*-'C,x*+'C,x*-"C,x’
+7Cx*~"C X
=1-7x+21x>-35x3+35x* - 21x°+ 7x*—x ... )
Now (1 +2x)%(1 —x)’
=(1+12x+60x*+ 160x> +240x* +192x° +.....)
X (1-7x+21x*—-35x*+35x* - 21x°+.....)
*. Required coefficient of x* in the product
=1x(21)+12x35+60 % (-35)
+160%21+240% (-7)+192x 1
=-21+420-2100+3360—-1680+192=171
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Example—35

Simplify first three terms in the expansion of the following
1 (1+2x)* (i) (5+4x)1?
Sol. (i) (1+2x)*=
(4-1)
!

1+(—4)(2x) + =4

o (2x)° 4

) (5+4x)? =52 [1 +%T

G5
1 A Il A 2
=52 1—ﬁ 2 2 ><16X +..
5 2 25
=i 2
:52 1_2_X+6i+‘
5 25

Example—36

Find the coefficient of x* in the expansion of

T X x )< 1
Sol. X _(14x)(1-x)"
1-x
=(1+x) {1 + (I!l) (—x) =D (2"'1 - (—x)?

Hence coefficient of x*=2

Example—37

Find the square root of 99 correct to 4 places of deicmal.

1

1\ |2
Sol. 2 _ W2 _ _
ol.  (99) (100-1) [100[1 100}}

=[100(1—Lﬂ2
100
=(100)"2[1-0.01]"

1 l(l_q
=10 1+%(—0.01)+%(—0.01)2+ ........ 0 00

=10[1-0.005 —0.0000125 +......... to o]
=10(.9949875)=9.94987 =9.9499

Example—38

The number of terms in the expansion of (2x + 3y —4z)", is

(an+1 (b)n+3
(©) LZ(THZ) (d) none of these
Ans. (c)
Sol.  Number of terms =""*'C_,
- n+3—1(:371
_(n+2)(n+1)
2
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Example—39 Example—40

The coefficient of (a’bc®d’e f) in the expansion of Find the total number of terms in the expansion of
(atb+c—d—-e—f)'is: (1+a+Db)"?and coefficient of a?b’.
(a) 123210 (b)23110 Sol. Total number of terms ='**"' C,  ="C,=66
(c)3110 (d) none of these 101
Ans. (d) Coefficient of a?b*= 1% 3Ix 5] =2520

Sol.  The coefficient of a* b ¢c® d° e fin expansion of

(a+b+c—d—e—1)iszero as that term is not possible in
expansion as sum of powers in not 31.
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EXERCISE - 1 : BASIC OBJECTIVE QUESTIONS

Binomial theorem for positive integral index

[
.

1 1 X
If —+—=—/thenxis equal to
8719 [0
(a) 100 (b)90
(©) 170 (d) none of these

The expansion (x +a)"="C x"+"C x"'a'+....+"C a"is valid

when n is
(a) an integer (b) a natural number

(c) arational number

(x +Vx’ —=1)° +(x —Vx* —1)’ is a polynomial of degree

(d) none of these

(@5 (b)6

(©)7 (d8
(1.003)*is nearly equal to

(2)1.012 (b) 1.0012
(c)0.988 (d)1.003

The number of non-zero terms in the expansion of
(1432 + (13323 |

(@9
©5

(b) 10
(d) None of these

General term of binomial expansion

18
The term void of x in the expanion of (x _izj is
X

(a) 18C6 (b) 18C636
(C) 18(‘:12 (d) 18(:6 3 12

Ifn €N and the coefficients of x 7 and x ®to the expansion of

[2 + LJ are equal thenn =
3x

(a)56 (b)15
()45 (d)55

Ifn,p €N and in the expansion of (1 + x)" the coefficient of
p®and (p + 1)"terms are respectively p and q. The p + q =

(@)""C, (b)"*'C,
(C) n+ ZC1 (d) nCP

10.

11.

12.

13.

14.

15.

3 12
Sth term from the end in the expansion of [X? —iJ is

(a)—7920x* (b) 7920 x*
(©)7920x* (d)-7920x*

If the coefficients of (r + 4)th term and (2r + 1)th term in the
expansion of (1 +x)'®are equal, thenr=

@3 (b)5
(¢c)3or5 (d) none of these

9
The term independent of x in the expansion of (2){ - izj is
X

(2)3°.°C,
(¢)-3°.°C,

(b) 26.3%°C,
(d)—26.3%.°C,

1 1\
In the expansion of [% x3+x 3 J , the term independent of

Xis
(@)T, ®)T,
(0T, (d) T,

The term independent of x in the expansion of

8

(et s

3 3
1—t 1+t

4 4
1-t 1+t

The greatest value of the term independent of x, as o varies

. ) sina, )
over R, in the expansion of (X cosa +—) 1S :

X
(@)*C,, (b)*C,,

1\
(c) 2OC6 (d) 20C10 (_j

2
The coefficient of x*y'°in the expansion of (x +y)'®is
(a) lsc8 (b) 18P10
(c)2" (d) None of these
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16.

17.

7\1 10
Ifthe term independent of x in the expansion of (\/_ —;j

is 405, then A equals
(a)-3 (b)3
(c)3or-3 (d) None of these

If (1 +ax)™=1+8x +24x*+ ..., then the value of a and m are
respectively.

(2)4,2
© 18

(b)24
(d) None of these

Application of binomial theorem

18.

19.

20.

21.

22.

23.

24,

Ifn € Nthen49"+ 16 n— 1 is divisible by

(@3 ()19
(c)64 (d)29

Remainder when 7' is divided by 25 is

(@1 (b)24

(c)18 (d) none of these

The co-efficient of x* in the expansion of (1 + x + x>+ x%)"is
(@)"C, (b)"C,+"C,

(c)"C,+"C,+"C,."C,  (d)"C,+"C,+"C,."C,

Co-efficient of x° in the expansion of (x? —x —2)°is :

(a)-83 (b)-82

(©)-81 (@0

The number of integral terms in the expansion of
500

(\/5 +\/§) is:

(a)128 (b) 129

(c)251 (d)512

The coefficient of x*in

X+ (E+3)(xX+5)...(x+199)is
(@)1+2+3+....+99 (b)1+3+5+....+199
(¢)1.35........ 199 (d) None of these

The coefficient of x'7 in the expansion of

x-Dx-2)........ (x—18)is

(a)342 (b)-171
171
© (d) 684

25.

The coefficient of x*° in the binomial expansion of
(1+x)190+x(1+x)*°+xH(1+ %)+ ... +x1is:

(1000)!
@ (50)1(950)!

(1000)!
®) (29)1(951)!

(1001)!
(©) (51)1(950)!

(1001)!
@) (50)1(951)!

Binomial coefficient problems

26.

27.

28.

29.

30.

31.

32.

If*C,="C,, then n is equal to

()2 (b)3

(©5 (d) none of these
If™'C,=9 "C, , thenn=

(@10 )9

(©)12 @11

Ifn eNand (1+x)"=1+ax+ax*+..+ax"Ifa,aanda,
are in A.P., then the value of n is

()4 ()5

(©6 (d7

The sum 'C_+"'C +"*C +... +"C_(n>r) equals

(@)"C,, (b) ™'C,,,

(c)™C,, (d)™'C,

The sum of coefficient in the expansion of (1 +x —3x?)*"*% is
@38 (b)7

©1 (d)-1

If the sum of the coefficients in the expansion of
(a%x? — 6ax + 11)'°, where a is constant, is 1024, then the

value ofa is :
(@5 (b1
(©)2 (d)3

Ifn eNand (1 -x+x’)"=a +ax+ax’+.... +a, x™, then

ajta,ta, .. +a, isequalto:

3"+1 3"-1
@ = ®)
(0) 3" —% (3" +§
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33.  The sum of the numerical coefficients in the expansion of
12
X 2y
I+—=+—=1 ,i
(14342 i

@1
(C) 212

(b)2
(d) none of these

34. In the expansion of (1 + x), the sum of the coefficient of

odd powers of x is
@0
(C) 250

(b) 249
(d) 251

35. Sum of'the last 30 coefficients in the expansion of (1 + x)*,

when expanded in ascending powers of x is

(a)2% (b) 28 41.
(©)2* (d)2”
36. '°C,+"C,+"C +....... +1°C, =
(a)512 (b)511
(c) 1024 (d) none of these
37. Thevalue of "C —"C +"C,—.... +(-=1)""C,is
@1 (b)n
OF @0 -
38. i 1, is equal to
=0
(a)2-1 (b) 2>
(c) 221 (d) 22

10 10
39. Lets =>j(j-1"C,;,8,=>j"C, and
j=1

i1 44.

10
S, = ij 10Cj 45,
= 46.

Statement I : S, =55x2°.

Statement I1: S =90 x 2°and S, = 10x2°, 47.

(a) Statement I is false, Statement II is true

(b) Statement I is true, Statement II is true;

Statement II is a correct explanation for Statement I

(c) Statement I is true, Statement I1 is true;

Statement II is not a correct explanation for Statement |

(d) Statement I is true, Statement II is false

40.

43.

48.

Statement I : Z(r +1)."C, =(n+2)2""

r=0

Statement II : Z(r +1) "C,.x" = (1+x)" +nx (1+x)""

r=0

(a) Statement I is false, Statement II is true

(b) Statement I is true, Statement II is true;

Statement I1 is a correct explanation for Statement I

(c) Statement I is true, Statement II is true;

Statement II is not a correct explanation for Statement [
(d) Statement I is true, Statement II is false

a, b, ¢, d are any four consecutive co-efficients of any

. . . a+b b+c c+d
binomial expansion, then ) T, —— ar
a c

ein:

(a)A.P.
(b)GP.
(c)H.P.
(d) arithmetico geometric progression

The value of
(7C0+ 7C1)+(7C1 + 7C2)+...+(7C6+ 7C7) is

()21
(c) 251

(b)25-2
(d)2°

Numerical Value Type Questions

If [n+2=210|n—1, then the value of n is equal to

The total number of terms in the expansion of
(x+a)'"+ (x —a)'®after simplification is

If*'C,:"C,:: 44 : 1, then the value of n is

If#C, =%C_,, thenn=

The coefficient of x* in [\/ x> +

6
3 ] .
is:
e
i LY
If the last term in the binomial expansion of (2 _ﬁj is

log,8
(FJ » then the 5th term form the beginning is :
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49.

50.

51.

12
If rth term in the expansion of (Xz + l) is independent of
X

X, thenr=

2 10
The middle term in the expansion of (2% + 2—32] is
X

If T,/T, in the expansion of (a + b)*and T,/T,in the
(a+b)"3are equal, thenn =

52.

53.

54.
55.

Ifn € N and second, third and fourth terms in the expansion
of (x + a)"are 240, 720 and 1080 respectively, then the value
ofnis

If the sum of binomial coefficients in the expansion

( 2X + lj is 256, then term independent of X is
X

Coefficient of x*in the expansion of (1 +x%)° (1 +x)*is

The number of irrational terms in the expansion of

45 ,
(41/5+71/10) is
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EXERCISE - 2 : PREVIOUS YEAR JEE MAIN QUESTIONS

1.

If the number of terms in the expansion of

[1 _2 +ij , x # 0, 1s 28, then the sum of the coefficients
Xy

of all the terms in this expansion, is : (2016)
(a)2187 (b)243
(c)729 (d) 64
For x e R, x#—1,if
2016
(1+ X104 x(1+ x5+ x2(1+x)24+ L +x2= D ax,
i=0

then a , is equal to : (2016/Online Set-1)

2017 2016!
@ 17120001 () 17179991
20171 4 2016!

©) 20001 @ 61

If the coefficients of x? and x* in the expansion of

18

- 1
X+ | (x>0), are m and n respectively, then % is
2x3
equal to : (2016/Online Set-2)
4
(a)182 (b) 3
©> @27
9y

The value of (ZIC1 -c, )+(21C2 - 10C2)+

('c, ¢y )+ (e =0, )+t (7€ —0Cy, )

is: (2017)
(a) 221 _9ll (b) 221_910
(C) 22099 (d) 220_ 910

5.

10.

The coefficient of x° in the binomial expansion of

10

x+1 x—1
2 1 1T | > where x 20, 1,is:
x3-x3+1 x-x?
(2017/Online Set-2)
@1 (b)4
(c)—4 (d)-1

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

5 5
(x+\/x3—l) +(x—\/x3—l) ,(x>1) is: (2018)
(a)2 (b)-1
©0 @1
If n is the degree of the polynomial
8
+ andmis
V52 +1-+58 —1]  [V5xd +14+4/5x° -1

the coefficient of x" in it, then the ordered pair (n, m) is
(2018/Online Set—1)

(b) (8,5(10)")
(d)(12,8(10)%)

equal to :
(a) (24,(10)%)
(©) (12,(20)*)

The coefficient of x' in the expansion of
(1+x)2(1+x2)3(1+x%*isequalto:

(2018/Online Set-2)
(a)52
()50

(b) 56
(d)44

The coefficient of X2 in the expansion of the product (2—x?2)
((12x+3x2)54 (1-4x%)8) is - (2018/Online Set-3)

(@) 107 (b) 106
(c) 108 (d) 155

The sum of the series

2-2C,+5-°C,+8-7C, +11-C, +...+62-°C,,

is equal to: (8-04-2019/Shift-1)
(a) 226 (b) 225
(C) 223 (d) 224
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11.

12.

13.

14.

15.

16.

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

()c+\/x3 —1)6 4—(x—\/x3 —1)6 ,(x > 1) is equal to :

(8-04-2019/Shift-1)
If the fourth term in the binomial expansion of

6
1 1

I+lo 12
10 X + le

X is equal to 200, and x >1, then the

value of x is:
(a) 100
(c) 10°

(8-04-2019/Shift-2)
(b) 10
(d) 10
If the fourth term in the Binomial expansion of

6
£g+x'°g”j (x>0) is 20x 87, then a value of x is:
X

(9-04-2019/Shift-1)
(a) 8 (b) 87
(© 8 (d) 8
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:
(9-04-2019/Shift-2)

(a) 964

(c)227

(b)232
() 625

Ifthe coefficients of x* and x* are both zero, in the expansion

of the expression (l +ax+bx’ )(1 ~3x)" in powers of x,

then the ordered pair (a, b) is equal to :
(10-04-2019/Shift-1)

(a)(28,861) (b) (-54,315)

(c)(28,315) (d)(-21,714)

The smallest natural number n, such that the coefficient
. . 2 1 ! o n .
of x in the expansion of | X +F 18 "Ch, is:

(10-4-2019/Shift-2)
(2)38
©)23

(b) 58
)35

17.

18.

19.

20.

21.

22.

23.

The coefficient of x'® in the product

(1 +x)(1-x)"°%(1 +x+x2)is (12-04-2019/Shift-1)

I£C, +(2°) °C, +(37) Cy +..4+(207) °C,y = A(27),

then the ordered pair (A, ) is equal to .
(12-04-2019/Shift-2)

(b) (420, 18)

(d) (380, 19)

(a) (420, 19)
(©) (380, 18)

The term independent of x in the expansion of

1 x* , 3 ¥
%0 81 2x ) is equal to

(12-04-2019/Shift-2)

(a)-72 (b) 36
(c)-36 (d)-108

2%k
If the fractional part of the number —— is 7

15 15°

then % is equal to: (9-01-2019/Shift-1)

3
1-¢°
The coefficient of 7* in the expansion of ( 1—; j

(9-01-2019/Shift-2)
(a) 14
(©) 10

(b) 15
) 12

If the third term in the binomial expansion of (1 4 x'loer )5

equals 2560, then a possible value of x is:

(10-1-2019/Shift-1)

@7 (b) 442
© é () 242

20 00 3 k
If | =—2LL—| =— then k equals:
[ DC+0C J 21 an

i=l1

(10-1-2019/Shift-1)
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24,

25.

26.

27.

28.

The positive value of A for which the co-efficient of x”in

X

2 10
the expression x (\/; +—2j is 720, is:

(10-01-2019/Shift-2)

()4 (b) 242

© 5 3

If i{ *C, 507rczsfr} = K(SO Cys ), then K is equal to:

r=0
(10-01-2019/Shift-2)

(a) (25)° (b) 2% -1

©) 924 (d 925

The sum of the real values of x for which the middle term

3
X

8
3
in the binomial expansion of [? +;] equals 5670 is,

(11-01-2019/Shift-1)
Let(x+10)°+ (x-10)*=a +ax+ax’+....+ax*, for

a
all x €R, then — is equal to :
a4

(11-01-2019/Shift-2)
(b) 12.00
(d) 12.75

(a) 12.50
(c)12.25

LetS =1+q+q*+....... +q"and

(q—i—lj (q-i—ljz
T =14 — |+| —
2 2

real number and q # 1.

g+1Y .
Fonins +| =—5— | whereqisa

If lOlC] + 101C2 St + Cior-Si00 = 2T,

100 >
then a is equal to : (11-01-2019/Shift-2)

(a) 2% (b)202

(¢)200 (d) 2"

29.

30.

31.

32.

33.

A ratio of the 5" term from the beginning to the 5th term

10

1
3 1
from the end in the binomial expansion of | 2° + :
2(3)
is (12-01-2019/Shift-1)

1

(a) 1:2(6)° (b) 1:4(16)°

1

() 436)° :1 () 2(36)° :1

The total number of irrational terms in the binomial

1 1 60
expansion of [75 —310 } is (12-01-2019/Shift-2)

(@)55 (b)49

(c)48 (d)54

If 'C,, "C,, and "C, are in A.P., then n can be:
(12-01-2019/Shift-2)

@9 (b) 14

(©11 (d12

Let a > 0, B > 0 be such that o’ +[32 = 4. Ifthe maximum

value of the term independent of x in the binomial

1 10

expansion of ox9 + Bx 6 | is 10k, thenkisequalto:

(2-9-2020/Shift-1)
@) 176 (b)336
(©)352 (d) 84

n
For a positive integer n, (1 + —j is expanded in increasing
x

powers of x. If three consecutive coefficients in this

expansion are in the ratio, 2:5:12, thennisequalto ..........

(2-09-2020/Shift-2)
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34.

3s.

36.

37.

38.

39.

40.

If the number of integral terms in the expansion of
1 1y
(32 + 58) is exactly 33, then the least value of n is :
(3-09-2020/Shift-1)

(@) 128
(©)256

(b) 248
(d) 264
If the term independent of x in the expansion of

3 1Y
[Exz —g] isk, then 18 k is equal to :

(3-09-2020/Shift-2)
@5
(©)7

()9
@11

10 20
Let (2x2 +3x+ 4) = Zarxr . Then 27 is equalto......

r=0 313

(4-09-2020/Shift-1)

If for some positive integer n, the coefficients of three
consecutive terms in the binomial expansion of (1+x)™*
are in the ratio 5:10:14, then the largest coefficient in this

expansion is : (4-9-2020/Shift-2)

(a)792
(c)462

(b)252

(d)330

The natural number m, for which the coefficient of x in the
22

binomial expansion of [Xm +X—2j is 1540, is

(5-09-2020/Shift-1)

. . . 6
The coefficient of x* inthe expansion of (l +x+xt+x )

in powers of x, is__ (5-09-2020/Shift-2)

If { p} denotes the fractional part of the number p, then
3200
{T}’ is equal to:

5
(@) 3

(6-09-2020/Shift-1)
b 1

7 3
(©) 3 (d 3

41.

42,

43.

44.

45.

46.

If the constant term in the binomial expansion of

10
k
(\/;—x—zj is 405 , then |k| equals:

(6-09-2020/Shift-2)
(@1 ®)9
(©)2 d3

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

the product (1+)c+)c2 X +x2”)

(1—x+x2—x ..... +x2”)is 61, then n is equal to
(7-01-2020/Shift-1)

The coefficient of x” in the expression

1+ +x1+x)° + x> +x)° +.+x" s
(7-01-2020/Shift-2)

(b)330
(d) 120

(a)420
(c)210

If « and S be the coefficients of x* and x? respectively

6 6
in the expansion of (x+\/x2 —1) +(x—\/x2 —1) , then

(8-01-2020/Shift-2)
(a) a+pF=-30 (b)y a—p=-132

(c) a+ =60 (d) - =060

10
The coefficient of x* in the expansion of (1 +x+ xz) is

(9-01-2020/Shift-1)

1
+—
cos@ xsiné

16
In the expansion of [ j , if [ is the least

_ r z
value of the term independent of x when 3 <6< 7 and

[, is the least value of the term independent of x when

r z
— <0<, then the ratio /,: [, is equal to :

16 8

(9-1-2020/Shift-2)
(a)16:1 ®8:1
(c)1:8 (d1:16
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47.

48.

49.

50.

51.

52.

53.

If ¢, =*C, and C,+5.C +9.C, +..+101. C,; = 2" k
then k is equal to (9-1-2020/Shift-2)

The coefficient of 26 in the expansion of

(1-x)"" (x* +x+1) " is: (20-07-2021/Shift-1)
(a) __1oo Cl(, (b) 100 C]é
(C) 100 (::15 (d) __1oo C15

The number of rational terms in the binomial expansion of

1 1 120
[44+56J is .

For the

(20-07-2021/Shift-1)

natural numbers m,n, if

(1-y)" (1+y)" =1+a,y+a,y’ +.....+a,, y"" and
a, =a, =10, then the value of (m+n) is equal to

(20-07-2021/Shift-2)
(2) 88 (b) 64
(©) 100 (d) 80

If'b is very small as compared to the value of a, so that the

b
cube and other higher powers of 5 can be neglected in

the identity

Lt 1 + =on+pn’ +yn’
a-b a-2b a-3b a—nb e
then the value of ¥ isis ? (25-07-2021/Shift-1)
i b a+b
Oe () 5
a’+b d a+b’
© 3a’ ) 3a’

The term independent of ‘x’ in the expansion of

( x+1 x—1 jlo N 01 i |
- > where x # 0,1 1S equal to
¥ x4 1/2 q

X —X
? (25-07-2021/Shift-1)
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 ?

(25-07-2021/Shift-1)

54.

55.

56.

57.

58.

59.

The probability that a randomly selected 2 digit number

belongs to the set (n eN: (2“ —2) is a multiple of 3) s

equal to : (27-07-2021/Shift-1)
1 b 1

@ ® 3
2 ol

© 3 @ ¢

11
1
If the coefficients of x7 in [Xz +b_xj and x77 in

1 11
(X ——zj ,b#0, are equal, then the value ofb is equal

bx
to: (27-07-2021/Shift-1)
(a)-1 (b)2
(c)-2 (d1

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

expansion of in the

. . 10
{310g3 N 4 3(75]10&(5 ”) }

1 X1
increasing powers of 3(§J'°‘°’3(5 +1) s equal to 180, is:

(27-07-2021/Shift-2)
(a)2 (b)1
©0 (d)-1

The number of elements in the set
fne{1,2,3,..,100}(11)" > (10)" +(9)"} is is

(22-07-2021/Shift-2)

If the constant term, in binomial expansion of

) 1 10
£2X +Fj is 180, then r is equal to

(22-07-2021/Shift-2)

The sum of all those terms which are rational numbers in

1 1

12
the expansion of (23 +34] is:  (25-07-2021/Shift-2)

(@)27
©35

(b)89
(d)43
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60.

61.

62.

63.

64.

65.

66.

If the greatest value of the term independent of 'x ' in the

. cos o ot
expansion of (XSIHOHLaT) is (5!)2 , then the
value of 'a' is equal to:

@2 (b)-1
©1 (d)-2

(25-07-2021/Shift-2)

10100
The lowest integer which is greater than (1 + o™ J is

(25-07-2021/Shift-2)

(@3 (b)4
©2 1

If the coefficients of x’ and x° in the expansion of

X n
[2 +§) are equal, then the value of nis equal to_

(25-07-2021/Shift-2)
Let ne N and [x] denote the greatest integer less than

or equal to x. If the sum of (n+1) terms of

"C,,3."C,,5"C,,7"C,,.....Is equal to 2'" 101, then

n—1
Z[T} is equal to (25-07-2021/Shift-2)

If the sum of the coefficients in the expansion of (x +y)"

is 4096, than greatest coefficient in the expansion
is ? (01-09-2021/Shift-2)

N n [nj if0<k<n
=k
Let ( ] denote "C, and |

k 0 , otherwise

(i et 5 Pt B

A, —A, =190p, then p is equal to
(26-08-2021/Shift-2)

20 2

(' Cy) is equal to: (27-08-2021/Shift-1)
k=0

(a) “ CZO (b) 0 CZO

©) 0 C21 (d 0 C19

67.

68.

69.

70.

71.

72.

73.

If *C, is the co-efficient of yr in the expansion of

20
then the value of zrz *C

20
(1+x) R v

: isequal to :

(26-08-2021/Shift-1)
(@) 420x2" (b) 420x2'*
(c) 380% 2" (d) 380x2"

—44 when divided by 18 leaves the
(27-08-2021/Shift-2)

3x 72 +2x10%

remainder
36
If [4_4J K s the term independent of x in the binomial

x 12)?

expansion of (Z——ZJ > then k 1is equal to
X

? (31-08-2021/Shift-1)

If the coefficient of 37p® in the expansion of

(a+2b+4ab)” is k.2, then K is equal to

(31-08-2021/Shift-2)

Let n be a positive integer. Let
: 1Y (3) (7Y (15) (31
A=Y (D" "C || =| +| =] +|=]| +|=]| +| =
;() sz (4) (8) (wj (32}

1
If63A = o> thennisequalto

23
(16-03-2021/Shift-2)

If n is the number of irrational terms in the expansion of
1 1%
[34 +5° J , then (n—1) is divisible by

(16-03-2021/Shift-1)

(@)8 (b)26
(©)7 (d)30
o 6 6
The value of Z( C.. Céfr) is equal to :
r=0

(17-03-2021/Shift-2)
(b)1124
(d) 924

(a) 1024
() 1324
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74.

75.

76.

77.

78.

79.

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

a n
expansion of (X"‘—z] ,X#0, be in the ratio 12 : 8 : 3.
X

Then the term independent of x in the expansion, is equal
L0 JRR .

(Round off the answer to nearest integer)

(17-03-2021/Shift-2)

If (2021)7* is divided by 17, then the remainder is

(17-03-2021/Shift-1)

The term independent of x in the expansion of

10
x+1 x—1 ]
23 - 72 | > x#1, isequal to

x=x"+1 x-x
(18-03-2021/Shift-2)
Let "C, denote the binomial coefficient of yr in the

expansion of (1+x)". If

10
> (2°+3k) "C, =3 +p2", 0, BeR, then a+p

k=0

is equal to (18-03-2021/Shift-2)
Let (1+x+2x*)" =a, +a,x+a,x" +.....+a
Then, a, +a, +a, +....+a,, isequal to :

(18-03-2021/Shift-1)

(@) 2% (2% -21) (b) 2" (2% +21)
(c) 2" (2* -21) (d 2 2”° +21)
If n>2 is a positive integer, then the sum of the series

MG, +2(PC, G+ Cy " G ) s

(24-02-2021/Shift-2)

(a) N+ 1)’ (n+2) (b) n(n+1)(2n+1)
12 6
© n(n—1)6(2n+l) ) n(2n+16)(3n+1)

80.

81.

82.

83.

84.

85.

. n) |"C, ifn>r>0
For integers n and r, let r 0, otherwise

The maximum value of k for which the sum

(10 15 (12 13
; N k=i +§ i N ksq—; | ismaximum, is

equal to (24-02-2021/Shift-2)

The value of

—5C, +25C, =35C, +-—15C,;
+1C, +MC, + e+ + 10y,
(a) 2™ (b) 2 —13

(c) 2t (d) 2" -14
If the reminder when x is divided by 4 is 3, then the

(24-02-2021/Shift-1)

)2022

remainder when (2020+x is divided by 8
is . (25-02-2021/Shift-2)
The maximum value of the term independent of ‘t” in the

10

1
% (1-x)i0
expansion of x> + t where X 6(0,1) is
(26-02-2021/Shift-1)
101 2.10!
@ 351y ®) 3 51y
101 2.10!
© By ) 35172

Let m,ne N and ged(2,n)=1. If

30 30 +29 30 +o+2 30 +1 30 2"
ceeen =n-
0 1 28)" |29 > then
n
' [Here [kj: “ij

(26-02-2021/Shift-1)

n+m is equal to

If the fourth term in the expansion of (x+ x"%*)’ is

4480, then the value of x where x € N isequalto:
(17-03-2021/Shift-1)

(a)4 (b)2

©3 (d1
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EXERCISE - 3 : ADVANCED OBJECTIVE QUESTIONS

Objective Questions I [Only one correct option|]

1. The ratio of the coefficient of x'° in (1-x?)'° and the term
2 10
independent of x in [X —;J , 18

(@1:16 (b)1:32
(c)1:64 (d) none of these

2. If the fourth term in the expansion of (px +lj is
X

independent of X, then the value of term is

(a) 5p° (b) 10p*
(c) 20p? (d) none of these
3. The greatest coefficent in the expansion of (1 + x)* is
(a) ZnCn (b) 2:1(:[171
()C,, (d) none of these
4. Which of the following expression is divisible by 1225 ?
(a) 6™—35n-1 (b) 6*—35n+1
(c)6™—35n (d) 6™ —35n+2
5. The number of distinct terms in the expansion of
(x+y—2)'%is
(a)136 (b) 153
(©16 (d)17
6. The total number of terms in the expansion of

(a+b+c+d)® neNis

n(n+1)(n+2 n(n+1)(n+2)(n+3
FELIOLE R S
n+1)(n+2)(n+3
(©) ( )( 5 )( ) (d) none of these
7. If rth and (r + 1)th term in the expansion of (1 + x)" are

equal, then n=

(I+x)r—x (I+x)r—x
@ 4x ®) 3x
© (I+x)r—x @ (I+x)r—x

X r

10.

11.

12.

13.

In the binomial expansion of (a—b)", n> 5, the sum of the
S%and 6" terms is zero. Then, a/b equals

n-5 n—4
@ —¢ (b) 5~

5
n—4

6
(©) (d P

The greatest value of the term independent of x in the
expansion of (x sin .+ x'cos a)'’, o € R, is

10!
(2)2° (b) 5 !)2
1o d f th
(©) 2 x(5))? (d) none of these

If the ratio of 7th term from the beginning to the seventh

o
term from the end in the expansion of (i/f +3Lj is

HE) 6
then x, is
@9 (b)6,15
(c) 12,9 (d) none of these

The sum of coefficients of the two middle terms in the
expansions of (1 +x)* 'is equal to :

(a) (2n— 1)(:n (b) (2n— I)Cn .
(C) ann, (d) ZnCn

The greatest term (numerically) in the expansion of

1

3
(2+3x)°, when X = 5 is

5x 311 5% 313
b
® OR
73"
(©) - (d) none of these

2

The greatest term (numerically) in the expansion of
1.
(3-5x)"", when X =§ is

(a)55x3° (b)46 x 3°
(c)55 %3¢ (d) none of these
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

If 7'% is divided by 25, then the remainder is 25.
(2)20 (b) 16

(©)18 @15

The last digit of the number (32)* is 26.
(a)4 (b)6

©)8 (d) none of these

97+ 7%1s divisible by

()6 (b) 24

(c) 64 (d)72 27.
The number 5% — 3% is divisible by :

()2 ()3

(©)5 (d)7

If 0 <r < n, then the coefficient of X" in the expansion of

P=1+(1+x)+(1+xP+...+(1+x)"is

(@)°C, (b) "IC,,
(©C,, (d) none of these 28.
The coefficient of x* in the expansion of
(1 + x2)40 [xz +2 +ij_5 i

' ) " 29.
(a) 30C10 (b) 30C25
(©1 (d) none of these
The integral part of (v/2 +1)° is:
(a) 198 (b) 197 30.
(c) 196 (d)163

——=l+ax+ax’+ i
If Cox i 1 +ax+ax’+..,then the value of a is
(a)2r b)r+1
©)r (dr-1
6
The value of C, + > *"C, is 31.
r=1

(a) 5(7C4 (b) 56C3
C SSC d SSC
() *C, (d)>C, 0.

If n is a positive integer greater than 1, then
a-"C(a-1)+"C(a-2)—..+(-1)"(a—n)isequal to

(a)n (b)a
©)0 (d) none of these

5= 2 15
If (1 +x)»* = C, + Cx+Cx* +....+ C x", then
PP+t =P+l is equal to

@0 (b)1
(©)—1 (d) none of these

The sum 1.%°C, -2.%C,+3.%°C, - ....-*°C  is equal to
(a)2" ()0
(c)2%-1 (d) none of these

1."C, +2,"C,+3."C,+...+n."C isequal to

n (n + l) \
—_—2 (b)2m1-3
4
(c)n2™! (d) none of these

If C, stands for "C, then the sum of the series

220 43C 4 (1) (04
n!

where n is an even positive integer, is equal to :
(@) (-1 (n+2) (b)) (n+1)
D" (@m+1) (d) none of these
IfA=>C.>C +>C *'C +>C,**C +...thenAis
@0 (b) 2"
c n
(c)n2* @1
The coeftficient of x* in the expansion : (1 + x)'" + 2x
(1+x)*°+3x* (1 +x)** +...+1001 terms
(a) 1002C (b) IOOZC
50 51
(C) IOOSCSO (d) 1005(:48

n

n 1 T t
Ifs, = ZFand t, = ZF thens—" is equal to
r=0

@ () 51
(c)n-1 (d) n-l

If 7 divides 323232 , the remainder is :
(@1 ®0
(c)4 (de6

The term independent of x in the expansion of (1 + x)"

(l+lj is:
X
(@) C; +2C; +3C; +...+(n+1)C;

(b) (C,+C,+C,+..+C)

(¢) C; +Cf +..+C.
(d) none of these



BINOMIAL THEOREM

33.

34.

. . 1Y
The number of terms in the expansion of [xz +1+ —zj ,
X

n e Nis.
(@)2n (b)3n
(c)2n+1 (d)3n+1

Integral part of (7 + 4\/§)n is (n e N)

(a) an even number

(b) an odd number

(c) an even or an odd number depending upon the of n

(d) none of these

Objective Questions II [One or more than one correct option]

3s.

36.

37.

In the expansion of (x +y +z)*

(a) every term is of the form *C_. "C,. x> "y’ 2"

(b) the coefficient of x*y’z’ is 0
(c) the number of term is 325
(d) none of these.

Element in set of values of r for which,
fC ,+2.%C,  + ®C,> *C, is:
@9 (b)5

(©)7 (d) 10

The expansion of (3x +2)"? is valid in ascending powers
of'x, if x lies in the interval

(a)(0,2/3) (b)(-3/2,3/2)

(c)(-2/3,2/3) (d) (—0,-3/2) (3/2,)

Numerical Value Type Questions

38.
39.

40.

41.

If*C_ =36, "C =84 and"C_ =126, thenr=
Let the co-efficients of x"in (1 +x)* & (1 +x)*'be P & Q

+Qj4:

Sum of square of all possible values of ‘r’ satisfying the
equation

P
respectively, then (

39 39 _ 39 % .
C,. - Crz = Crz,l C, is:

1 1 1 1
—t—t—t ot
110! 219! 318!
the value of'k.

B (210 _1)
o~ ki then find

42,

Sy
e

The coefficient of x* in the polynomial

(x—1)(x=2).... (x—100)is......

Match the Following

43.

Each question has two columns. Four options are given
representing matching of elements from Column-I and
Column-II. Only one of these four options corresponds
to a correct matching.For each question, choose the option
corresponding to the correct matching.

Match the entries in Column-I representing in n with their
values given in Column-II.

Column I Column IT

A)'“C, + "C  + ®) 15
17Cn+2 2 18C2n—1

B) “C,.;< "C,, Qe

(C) 12x("C,)* <7x R)7
(*C)x(C.)

D) 2x("'C,- "' C,) (S)12

<5x("7C,)

The correct matching is

44.

(a)A-Q,R; BQ,R; C-P,Q,R,S; D-Q,R
(b)A-Q; B-Q,R; C-P,Q,R,S; D-Q,R
(c)A-Q,R;B-Q; C-P,Q,R,S; D-Q,R
(d)A-Q,R; B-Q,R;C-P,Q,S; D-Q,R

Match the following with their no. of terms.

Column- Column-IT
(A) (X, FX+X,. o X ) (P) infinite
(B) (x, tx,tx,)" (Q)"*C,
(©) 1-%)7(x<1) R) <2n+1
D) (1+x+x2) (S) "*C,

The correct matching is

(2) A-Q; B-S; C-R; D-Q
(b) A-S; B-S; C-P; D-R
(c)A-Q; B-S; C-R;D-R
(d))A—-Q; B-S; C-P; D-R
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Text

45.

46.

47.

Let n be a positive integer and

2y — n
(I+x+x’)=a,+ax+...+a x>
Show that a(z) —af +.....+a5, =a,.

Givens =1+q+q’+...+q"

q+l (q+1 ? q+1 !
S, =l+—+| — | +..4| — | ,q#1.
" 2 2

Prove that ™'C, +™'Cs +™'C;s, +
wtMIC s =28

ntl n

Find the sum of the series :

DD, [% +%+% +12%....upto mterms}
r=0

48.

49.

50.

Provethat C —2°.C +3*.C,—....+(-1)"(n+ 1)*.C =0,
n>2 where Cr: nCr.

Prove that : (Z“CO)2 - (2"C1)2 + (2“C2)2 +..+ (Z“CZH)2
— (71)11.2:1 Cn.
Prove that :

C-2.C3+3.C; —.....=20.C5, =(-1)"n.>"C
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EXERCISE - 4 : PREVIOUS YEAR JEE ADVANCED QUESTIONS

Objective Questions I [Only one correct option] 7. Forr=0,1,....,10,letA, B and C denote, respectively, the

coefficient of x"in the expansions of (1 + x)', (1+x)** and

1. For 2<r<n, (n}rz[ n j+[ n j isequalto: (2000) 0
r) A=l Ar-2 (1+x)° Then 3" A, (B,,B, —C,A, )isequal to (2010)
r=1
n+l n+1
(a) { J (b) z[ J 2
r— r—1 (@B,-C, (b) Aw(Bm -Gy AIO)
© n+2 @ {I‘H-Zj (©0 dC-By
c)2
r r 8. Coefficient of x!' in the expansion of
) ) ) (T+x2)* (1 +x3) (1 +xH"2is (2014)
2. In the binomial expansion of (a—b)", n > 5 the sum of the
5% and 6% terms is zero. Then a/b equals : (2001) (a) 1051 (b) 1106
c) 1113 d) 1120
()n_S (b)n_4 © (d)
a -
6 5 Numerical Value Type Questions
© 5 ) 6 9. The coefficient of three consecutive terms (1 + x)™** are in
c 2
n-4 n->5 the ratio 5 : 10 : 14. Then, n is equal to (2013)
| 20 . 10. The coefficient of x° in the expansion of
3. The sum Z( ; ](m_ij,where (qj:o ifp>q, is maximum (1+x) (1 +x2) (1 +x7) ... (1 +x'0)is (2015)
i=0
when mis - 2002) 11. Let m be the smallest positive integer such that the
coefficient of x?> in the expansion of
@3 (b) 10
I+xP+(1+x)P>+.. ..+ (1 +x)*+(1 +mx)*is 3n+1)3'C
©15 @20 (I+x)*+(1+x) (I+x)*+( )is ( )G,
for some positive integer n. Then the value of n is(2016)
4. Coefficient of t**in (1 +t2)'2 (1 +t'2) (1 +t*)is: (2003)
— (10, 2 10, 2 10, 2 10, 2
(a) °C,+3 (b)C, + 1 12, LetX=("C,)*+2(""C)*+3(""C)*+..... + 10("*C,,)?, where
0C . re {1,2,...,10} denote binomial coefficients. Then,
(c) *C, (d) *C,+2 r
5. If*-!C =(k*-3)"C__ , then k belong to : 2004 1
l )"Con g ( ) the value of @X is (2018)
(a) (-0, =2] (b) [2, )
© [~3.43] A (3, 2] ) )
k S regk?
13.  Suppose det| *° ko =0 holds for some
30)(30 30)(30 303(30) Yok Y ot
6. oll10) 11 11 oot 201 30 ) is equal to k=0 k=0
(2005) 1
(@)*C,, (b)*C,, positive integer n. Then Z—k equals. (2019)

o k+1
(C) 30C10 (d) 65C55
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Text

14.  For any positive integers m, n (with n > m),

let( B J ="C,. Prove that

m

[ !

Hence, or otherwise, prove that

WG o

m

m

m

m

H

Ho)

n+2
m+2

(2000)

15.

Prove that

?

n
0

Jel=(

n
1

|

(n)(n-k
il

n-1
k-1

=

2

|




Answer Key

CHAPTER -12 | BINOMIAL THEOREM

EXERCISE-1:
BASIC OBJECTIVE QUESTIONS

1. (a)
6. (b)
1. (d)
16.(c)
21.(c)
26.(c)
31.(d)
36.(d)
41. (c)
46.(12)
51.(5)

2.(b)
7.(d)
12. (c)
17. (b)
22.(c)
27.(d)
32. (a)
37.(d)
42. (b)
47.(540)
52, (5)

3.(c)

8. (b)

13. (c)
18. (c)
23. (b)
28. (d)
33.(c)
38.(b)
43. (5)

4. (a)
9.(c)
14. (d)
19. (a)
24.(b)
29. (b)
34. (b)
39. (d)
44.(51)

48.(210) 49.(9)

53.(1120) 54.(60)

5. (c)
10.(c)
15. (a)
20. (d)
25. (d)
30.(c)
35.(b)
40. (b)
45.(17)
50. (252)
55. (41)

s
sia085,,
ey

o
5

EXERCISE - 2:

PREVIOUS YEAR JEE MAIN QUESTIONS

1. (c) 2.(a) 3.(a) 4.(d)
6.(a) 7.(c) 8.(a) 9. (b)
n.(24) 12.(b) 13.(d) 14.(b)
16.(a) 17.(84) 18.(b) 19.(c)
21. (b) 22.(a) 23.(100) 24.(a)
26.(0) 27.(c) 28.(d) 29.(c)
3.(b) 32.(b) 33.(18) 34.(c)
36.(8) 37.(c) 38.(13) 39.(120)
41.(d) 42.(30) 43.(b) 44.(b)
46.(a) 47.(51) 48.(c) 49.(21)
51. (a) 52.(210) 53.(1) 54.(a)
56.(b) 57.(96) 58.(8) 59.(d)
6l. (a) 62.(55) 63.(98) 64.(924)
66.(b) 67.(b) 68.(15) 69.(55)
71.(6) 72.(b) 73.(d) 74.(4)
76.(210) 77.(19) 78.(c) 79.(b)
81.(d) 82.(1) 83.(b) 84.(45)

5. (a)
10. (b)
15.(c)
20. (8)
25. (d)
30.(d)
35.(c)
40. (b)
45. (615)
50. (d)
55. (d)
60. (a)
65. (49)
70. (315)
75.(4)
80.(12)
85. (b)



ANSWER KEY

CHAPTER -12 |BINOMIAL THEOREM

EXERCISE - 3:

ADVANCED OBJECTIVE QUESTIONS

1. (b) 2.(c) 3.(a) 4. (a) 5. (b)
6.(c) 7.(c) 8. (b) 9. (c) 10. (a)
1. (d) 12. (c) 13.(a) 14.(c) 15.(b)
16.(c) 17. (a) 18.(b) 19.(b) 20.(b)
21. (b) 22.(a) 23.(c) 24.(a) 25.(b)
26.(c) 27.(a) 28.(c) 29.(a) 30.(a)
31. (c) 32.(c) 33.(c) 34.(b) 35.(ab)
36.(a,cd)37.(ac) 38.(3) 39.(5.06) 40.(34)
41.(5.50) 42.(-5050) 43.(a) 44.(d)

2m ]
T2t 1)
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EXERCISE-4:

PREVIOUS YEAR JEE ADVANCED QUESTIONS
1. (d) 2.(b) 3.(c) 4. (d) 5. (d)

6. (c) 7.(d) 8. (c) 9.(6) 10.(8)

1. (5) 12.(646) 13. (6.20)
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