18. Binomial Theorem

Very Short Answer

1. Question

Write the number of terms in the expansion of (j ++3x )10 +(2 ~f3x )10.

Answer
Given:
n n
(X+ a)n — Z (k) Xkan—k
k=0
10
(2+V3x)" = (l}? ) 2¢(vV3x)

k=0

= [100)20[,“{3){)10 + [110)21[,“{3){)10—1 4ot (190)29(‘@)10—9_'_ (13)210[1“{3){)10—10 (1)
10
[2 — {3){)10 _ 2 (l}?) ok (_\f?)x)m—k
k=0
= (100)20 (—\,f3x)lo+ (110)21 (—\,J’3X}10_1+ S (190)29 (—w@)m—ng N
[190)210 (—m’r?)x)m_m

Add both equations;
(2+-ﬁx)m +(.2—\f§X)m

10 10 - 10 _
=( )20[\-@)10+ ( 1)21[\-3){ *0 1+ e ( 9)29{\-@)10 ?

O
10 —10-10

10 10 - 10 —
()20 (30" + ()2t (V30 ™ ot ()27 (—vER)

0 9
10 _
+ ( 9 ) 210 [—w’r?:x)m *0

The even terms; i.e. k=1,3,5,7 & 9 cancel each other
So, we are left with only terms with k=0,2,4,6,8 &10
So total number of terms = 6

2. Question

2

111
Write the sum of the coefficients in the expansion(l —3x + X—) .

Answer

Given:

n

(x+a)"= Z (D xPkgk

k=0



(1-3x+x2 )11

For sum of coefficients; put x=1
We have;

(1-3+1)111=(-1)111

=-1

3. Question

, , , 5 g
Write the number of terms in the expansion of (1 3 +3x° — X3) :

Answer

Given:

(1-3x+3x?—x3%)°%

Highest power is (x¥)® = x24
And lowest power is x°

So the expansion contains all the terms ranging from 0 to 24
Therefore, total number of terms = 25

4. Question

Write the middle term in the expansion of

%% 3
3 2%’

Answer
Given:
n n
(X+ a)n — Z (k) Xn—kak
k=0
2X2 3 \'¢ 0 10 2x2 10-k 3 k
e BN

Total number of terms = n+1 = 11

So middle term = 6th term, i.e. k=5

(10) 2x%2 10_5( 3 )5

~\5 3 2x2
10!

"~ I x5!

=252

5. Question

Which term is independent of x, in the expansion of

X — qu ?
3x”

Answer

Given:



s 5(9-k-2K) 20
= 9-3k=0

k=3

So 4™ term is independent of x.

6. Question

If a and b denote respectively the coefficients of ymand yn in the expansion of (1 ix )m_n, then write the

relation between a and b.

Answer
Given:
n
(x+a)"= Z (D xPKak
k=0
(1 +x }m—n _ Z:lj:(m;n)1m+n—kxk

Coefficient of Xm;k=m
a — (nl + Il) 11‘1‘1+11—111
m

4= {m+n)! (1)

m!xn!

Coefficient of Xn;k=n

m+n
b= (

) {m+n-n
n

p = ekt o)

n!xm!
Divide both equations;

We get;

a=b

7. Question

If a and b are coefficients of ynin the expansion of (1 1x fn and (1 1x fn_l respectively, then write the
relation between a and b.

Answer

Given:



n

(x+a)"= Z (D xPKak

k=0
I 2n 5 ka
l+x) =Z T)1%e-
(1+x)" =2 ()
Coefficient of Xn;k=n

a=(2")122 (1)

701 Zn—1 ) . ka
1—X == ZZ n— 1211—1—
(1+x) ey
Coefficient of x";k=n
_ {2n—-1Yq42n—-1—
b=(""1)12 L (2)
Divide both equations;

a 2n! n' x(n—1)!
— = ®
b n!'xn! (2n—1)!

a 2n(2n—1)! n!'x{(n-—1)!
b_ll!x(ll—l)!x (2n— 1)!

=2n

a=2b
8. Question
W10

Write the middle term in the expansion of | x + lJ
X

Answer

Given:

n

(x+a)"= Z (D xPkgk

k=0
Total terms = n+1 =11

So middle term= 6" term ; i.e. k=5

1 \© 10 .
NG
X k=0

For k=5;

10 1y
_ 10-5| —

(5 )==(3)
— 10(:5

9. Question

If a and b denote the sum of the coefficients in the expansions of(1 —3x +10%° )nand (1 +x? )n respectively,

then write the relation between a and b.



Answer

Given:

(1-3x+10x2)"

Sum of coefficients = a
a=(1-3+10)"

=(23)n

=(2n)3

(1+x3)"

Sum of coefficients = b
b= (1+1)"

=2n

Put value of b in a; we get:
a=b3

10. Question

Write the coefficient of the middle term in the expansion of (1 + x)2"
Answer

Given:

n

(x+a)"= Z (D xPkgk

k=0

(14 x2= Y () g2k
k=0

Total terms = 2n+1

Middle term = (2n+1)/2

i.e. (n+1)th term

so k=n

2n 2n—-n..n
= 1 X
n

— 2nCn

11. Question

Write the number of terms in the expansion of {(2x + y3)4}7
Answer

Given:

{2x + y)* = 2x + y3)?8

n

(x+a)"= Z (D xPkgk

k=0



28
(2x + ya)zs _ Z (2;‘:) szg_k[ya)k
k=0
So total number of terms = n+1
= 28+1
=29
12. Question
Find the sum of coefficients of two middle terms in the binomial expansion of (1 + x)y2n-1
Answer
Given:
Total terms after expansion = 2n-1+1=2n
Middle term = 2n/2 = nth term
So two required middle terms are : nth & (n+1)th term

k= (n-1) & n for both terms respectively.

n

(x+a)"= Z (D xPKak

k=0

(1 + x)201 _ Zzn_l(zn—l)lZn—l—ka
K

k=0
Coefficient of nth term;

=2n-1cn_1

Coefficient of (n+1)th term ;

— 2n—1Cn

Sum of coefficients = 2"-1c_; + 2"1c,
= 2n-1+1c

=2ncn

13. Question
Find the ratio of the coefficients of yrand yain the expansion of (1 + x)P™4.

Answer

Given:

n

(x+a)" = Z (D xPkgk

k=0

(1+x)P 4= Zp+q(PEQ)1P+q—kxk

k=0
For xP; k=p
Coefficient = P*4C, (1)

For x9; k=q



Coefficient = P*4C, (2)
Divide both equations;

(p+q)! p'xq
XK
p!xq " (p+q)!

E =
q
P_,
q
14. Question

Write last two digits of the number 3490,
Answer

Given:

3400 _ (32 )200

— 9200
= (10 — 1)*%°
n
By binomial expansion, (x+ a)® = Z (R)xnkak
k=0
200
E 200
(1_ 10)200 — ( k ) 1200—1{(_10)1{
k=0

_ (230)(_10)04_(220}(_10)14_ (2200}(_10)2 R (ggg)(_lo)zoo

=1-2000+ 10? {1}

=1+100(I-20)

So, the last two digits would be 01.

15. Question

Find the number of terms in the expansion of (a + b + ).
Answer

Given:

n!

aPb4cT,

Tn = g

Wherep+qg+r=n

Since number of ways in which we can divide n different things into r different things is : ”‘”‘1Cr_1
Here, n=n & r=3

So, n+3—lc3_1 = n+2c2

(n+2)!
- 2!xn!

(n+2)(n+ 1)n!
- 2!x n!

_(n+1)(n+2)
i —



50, the number of terms — (2¥1)(n+2)

16. Question

If a and b are the coefficients of ynin the expansions (1+x )zn and (1+x fn_l respectively, find 2.

Answer

Given:

n

(x+a)"= Z (D xPKak

k=0

- Zn
(1 +x }_-n _ Zk [21?)1211—ka

=0

Coefficient of Xn;k=n

3= (21111)1211—11 (1)

(1 Lx }En—l _ Zzn_l(Qn—l)lzn—l—ka
k=0 = &

Coefficient of Xn;k=n

b= (21‘;—1)1211—1—11 (2)

Divide both equations;

a 2n! n!' x(n-—1)
R »
b n'xn! (Zn—1)!

a 2n(2n—1)! n'x(n—1)!
b_11!><l:11—1)!>‘< (2n— 1)!

=2n

a=2b
17. Question

100 100

Write the total number of terms in the expansion of (X +a )

+(x-a)

Answer
Given:
n
n
(X+ a)n — Z (k) Xn—kak
k=0

100
(x+ a)100 = E (lio)xmo—kak

k=0

100 100 100 100
- ( 0 )X1°°a°+ ( )X100—131+ .t ( 9 )X1399+ (1OO)X03100



100

(x—a)" = Z (1E0) x 100k (—g)k

k=0

100 100 100
=( O)Xmamc_ﬂo+( 1)Xm“d(—ﬂ1+-"+(99)xw—afg
100
0/ 100
“L(loo)X (-2)
100 100
(x—a} —(x—a}
100 100 100 100
_ 10040 | mm11+."+( ) 19{%( )0 100 4
(o)xa (1)X a 99 J* @ 100/* @
100 100 100
( O)Xmmﬂﬁﬁf+( l)xmmlﬁﬁf+ﬂ"+(99)xq—ﬂ%
100
+ 0/ 100
(100)X (-2)
100 100 100
_ 100.,0 100-2.,2 4 .. 0100
_2{( 0 )X 4 +( 2 )X s +(100)X a }

So odd powers of x cancel each other, we are left with even powers of x or say odd terms of expansion.

So total number of terms are T{,T3,...Tgg,T101

1+ 101
2

=51

18. Question

If (1 -x +X)" =ag+ ayx + ayx2 + ... + ayx2", find the value of ag + a5 + a4 + ... + ayp.
Answer

(1-x+X)"=ag+ a;x + ayx® + ... + ayx2"

Atx =1

(1-1+1%)"=ag+ ay(l) + ax(1)2 + ... + ay,(1)2"
ag+ajt+ar+...+a,=1..(1)

Atx =-1

(1-(-1) + (-12)" = ag + a1(-1) + ay(-1)% + ... + ayp(-1)2"
ag-aiy+ax-..+axy =3"...(2)

On adding eq.1 and eq.2

(ag+aj+ay+..+ay) +(@-a;+ay-...+ap)=1+3"
2@g+ar+az+ ... +a)=1+3"

1+3%

agtax+ag+ ..+ ay, = .

MCQ
1. Question

Mark the correct alternative in the following :



If in the expansion of (1 1 X)ED, the coefficient of rth and (r +4) th terms are equal, then r is equal to

A.7

B.8
C.9

D. 10
Answer

Given:

n

(x+a)"= Z (D xKank

k=0
In rth term; k=r-1
&in (r+4)th term ; k=r+3

So, the terms are;

( 20 }12 1—1'X1'—1 & ( 20 }11?—1'X1'+3

r—1 r+3

Coefficients of both terms are equal:

(1-2—01) - (1-103)

20! 20!

(r—1)'(21-1)! (r+3)1(17 —1n)!

1
(r—1)'(21-1)(20—-)(19-1)(18 —1)(17 — 1)!
1
T+ 3+ 20+ Dr(r— DI(17 — D!

1 1
(21-1)(20-1)(19—-1)(18—T1) - (r+3)(r+ 2)(r+ r

]
(r+3)r+2)r+ Dr=(21-r(20—-1)(19—-1)(18—71)

So, r= (21-r);
(r+1)= (20-r);
(r+2)=(19-r);
(r+3)= (18-r)
We get;

r=9

2. Question

Mark the correct alternative in the following :

The term without x in the expansion of

1 .
Iy — - J IS
2x°

A.495



B. -495

C.-7920
D. 7920
Answer
Given:

n

n

(X+ a)n — Z (k) Xkan—k

k=0

12
1 412 12 —1:\k
_ 12-k|__ —
(2x-5m) = 2. (F)@0=*(55)
k=0
12 Kk
_ 12Y 12—k y12-k __1 -2k
= Z ( k )27 2 ) ¥
k=0

The term without x is where :
yxiz-k-2k _ 40
12-3k=0
k=4

for k=4; the term is :

=(%) (ZX)12_4(2__><12)

12! —1*
=4r><8r><28“8x(?) xx™®

4

= 7920

3. Question
Mark the correct alternative in the following :

12
2% _lJ is without x, then r is equal to.
X

If rth term in the expansion of

A.8

B.7
C.9

D. 10
Answer

Given:

n

(x+a)"= Z (D xKank

k=0

12 12 .
2 __J _ Z (113}(2X2)12—k (‘_j)
X k=0 _




12

_ Z (11{2) 2k (—1)12-ky2(12-K)y—k
k=0

For term without x:

x2(2-K-k _ 40

24-2k-k=0

24-3k=0

k=8

for k= 8;

term = 8+1=9"" term

4. Question

Mark the correct alternative in the following :

If in the expansion of (a i }nand (a _b)n_3, the ratio of the coefficients of second and third terms, and

third and fourth terms respectively are equal, then n is

A.3
B.4
C.5
D.6
Answer
Given:
n
n
(X+ a)n — Z (k) an—kxk
k=0
n
n
(a 4 b)n — Z (l{) an—kbk
k=0

T2 — (lf)an—lbl ; T3 — (;1)3_11—2 b2

E _ (lll}an—lbl

T3 (2)an-2b2

n'x 2 x(n—2)!'xa"a'b
n!'x1!'x(n—1)!xara-2b2

o 2x (n—2)'xa
(n—-1D(-2)!'xb

2a
- (n—-1)b (1)
n+3
(a 4 b)n+3 — (Il + 3) an+3—kbk
k

k=0

T3 — (11-;3)31&3—2 h2 ; T4 _ (11-;3)31&3—3 b?



T3 B [11-;3)311+1b2
ﬁ - [liga)anbg

n! X 3! x n! x a%a'bh?
n!' x 2! x (n+1)! x arb3

3'xnlxa
2!x(n+1)n'xb

3a

= (2)

(m+1)b

Equating both equations:

2a _ 3a
(n—1b (n+1)b

2(n+1)=3(n-1)
2n+2 = 3n-3
n=>5

5. Question

Mark the correct alternative in the following :

If A and B are the sums of odd and even terms respectively in the expansion of(x 1q }n, then
(x+a fn —(x- a)gnis equal to

A.4 (A+B)
B.4 (A-B)
C.AB

D.4 AB
Answer

Given:

n

(x+a)"= Z (D xPKak

k=0

— (Il) Xnaﬂ+ (Il) Xn—lal+ e ( n )X1311—1+ (Il) Xoan
0 1 n—1 n

n

(x—a)"= Z (D X"k (—a)k

k=0

In

- (E) X [:_3)0 - (I:D e [:_a) ket (Il i 1) Xl(_a)gg + (11) x° (_a)n

So, (x+a)"+ (x—a)” = (D)x"a’+ (D)x"tal + - + (2 )xa" + (P)x%a" +

n—1

(E) X" 0(—a)? + (ID X" —a)yt+ -+ (nf 1) xi(—a)* 1+ CD x?(—a)®

=2 Kg) x"a% + (;) X" 227 + .+ CD x“an}

= 2A



So, (x+a)®— (x—a)® = (D)x"a%+ (P)x"tal + -+ (_° )xa* + (7)x%" -

(E) x"0(—a)?+ (ID X —a)y+--+ (112 1) x(—a)* 1+ (E) x%(—a)®

“2 (e (et e (1 ]

=2B

gl

(x+a)" —(x—a)" = [(x+a)" - [(x—a)"]?
={x+a)"+x—a)"tx{x+a)" - (x—a)"}
=2A%2B

=4AB

6. Question

Mark the correct alternative in the following :

i 45
The number of irrational terms in the expansion of (41 347l IU) is

A. 40

B.5

C. 41

D. None of these
Answer

Given:

n

(x+a)"= Z (D xKan K

k=0

(41 5 7110 )452 Z:0(41{5)(41f5)1‘(71f10)“'5‘1‘

Total number of terms in expansion =n+1

=45+1

=46

irrational terms = total terms - rational terms

For rational terms; the power of each term should be integer.
Therefore, k must be divisible by 5 and (45-k) by 10.

i.e. the terms having power as multiples of 5.
i.e.0,5,10,15,20,25,30,35,40 & 45

for k= 5,15,25,35 & 45;

(45-k) do not give an integral power, so these powers have to be rejected.
Now, we have k= 0,10,20,30 & 40 which give us rational terms.
Hence, irrational terms = 46-5 = 41

7. Question



Mark the correct alternative in the following :

W13
The coefficient of x'17 in the expansion of | x* — LBJ is
X

A.1365

B. -1365
C. 3003
D. -3003
Answer

Given:

n

(x+a)" = Z (D xPkgk

k=0

.15 15
k)t
X k=0

_ Z (45) et 1y

k=0
x4(15-K-3k _ 417
60-4k-3k = -17
-7k = -77
k=11

_ Gi) x4(15-11) (—1)ix—3x1L

15
16 ¢ 1411.,—33
(11)X D%

15!

_ -17
11 x4

Coefficient = -1365
8. Question
Mark the correct alternative in the following :

.9
- LJ , the term without x is equal to

3x

In the expansion of

A28
81
28
243

28
243



D. None of these
Answer

Given:

n

(x+a)"= Z (D xPkgk

k=0

28
T 243
9. Question
Mark the correct alternative in the following :
If in the expansion of (1 1 X)li, the coefficients of (21- _3)mand (1-_ 1}&1 terms are equal, then the value of r
is
A5
B. 6
C.4
D.3
Answer

Given:

n

(x+a)"= Z (D xPkgk

k=0

_ 15
15 15Y415-k _k
—— —_ 1
(1+x)°= ). ()1
For (2r+3)th term; k=(2r+2)

15 _
11.:—21‘—2 2r+2
(21- + 2) X

For (r-1)th term; k=r-2

15 _
ll.:i—l‘+2 r—2
(1‘ — 2) X



Coefficients of both terms are equal;

(21-1 i 2) - (1‘ 1—52)
15! 15!
T r+2)(13-20!  (r=2)I(17 - D!

1 1
= (2r+ 2)(2r+ 1)(2r)! (13 —2r)! - (r—2)(r—1Dr! (17 —1)!

1 1
= 2(2r+ 2)(2r+ 1)(13— 2)! - (r—2)(r— 1)(17—1)!

10. Question

Mark the correct alternative in the following :

- . 10
s ] ra
The middle term in the expansion of i + 3 _ is
3 2x7
A.251
B. 252
C. 250

D. None of these

Answer

Given:

n= 10

Total number of terms on expansion = n+1 = 11

So middle term is 6th term; i.e. k=5

10! [2x2 5( 3 )5
~ BIx5I\ 3 2x2

= 252

11. Question
Mark the correct alternative in the following :

13

. . 1 .
If in the expansion of | x* —Z | _x~occurs in rt" term, then

3
Ar=10
B.r=11
C.r=12
D.r=13
Answer
Given:

n

(x+a)"= Z (D xPkgk

k=0



13 15
)
X k=0

_ Z (45) et 1y

k=0

= yA(15-k)-3k 17

=x
= 60-4k-3k = -17

= -7k = -77

= k=11

So, the term is 12t term.
12. Question

Mark the correct alternative in the following :

9
.4 _LJ , the term independent of x is
3x”

In the expansion of

ATs
B. T,
C.Ts
D. None of these

Answer

Given:

n

(x+a)"= Z (D xPKak

k=0

= x9-k-2k — 40

=9-3k=0

=>k=3

So, the term is 4™ term.

13. Question

Mark the correct alternative in the following :

If in the expansion of (1 + y)", the coefficients of 5th, 6th and 7th terms are in A.P., then n is equal to
A7,11

B.7, 14



C. 8,16

D. None of these

Answer
Given:

n __ C I n—k.-.k
(x+a) —Z (k)x a
k=0

m Il
(1 1 y)n — Z (k) 111—kyk
k=0

Ts= (P1m*y*s Te= (D17 %y & Ty= (1
Since Tg , Tg & Ty are in AP
Then; 2(Tg) = Ts + Ty

ie (2)1tyt+ (H)180ye =2 x (M)17y°

n! N n! 9 n!
= »—
41 (n—4)  6'(n—6)! 5'(n—5)!

1 1 _ 1
4'(n—4)(n—-5)(n— 6)!+ 6'(n—6) 2x 5'(n—5)(n—6)!

1 1 2 _
(n—4)(n—-5) * 30 5(n—5) 0

30+ (n—-4)(n-5)—-12(n—-4)
30(n—4)(n—5) B

= 30+(n-4) (n-5)-12(n-4)=0
=30+n2-9n+20-12n+48=0
=n2-21n+98=0

= (n-7) (n-14)=0

=n=7,14

14. Question

Mark the correct alternative in the following :

- 8

In the expansion of lxl gl 5J , the term independent of x is

-

-

ATs
B. Tg
C.T,
D.Tg

Answer

Given:



k=0
a
11 1,8 8\ /1 8-k K
- =) — T 1/3 -1/5
(33 +x7) E () Gx") )
k=0
8
8\ /1\2F @-r -k
-y e
k=0
8-k k
=% 3 5=x°
8-k k
3 5
5(8—k) — 3k
= =0
15
=40-5k-3k = 0
=40-8k =0

So, the term is 6 term.
15. Question

Mark the correct alternative in the following :
If the sum of odd numbered terms and the sum of even numbered terms in the expansion of(x 1q }nare A

and B respectively, then the value of (X3 _al )n is.

A_‘A_E _Bf
B-A%+B’

C.4 AB

D. None of these
Answer

Given:

n

(x+a)"= Z (D xPKak

k=0

= (E) x"a% + (ID P lal ot (11 E 1) xla® 1+ (n) x%a®

n

(x—a)"= Z (D X"k (—a)k
k=0

= (E) x"0(—a)? + (ID X" (=)t + -+ (ni 1) x1(—a)® + CD x0(—a)®

= A-B



(x2-a2 )= [(x+a)(x-a)]"
=(x+a)" (x-a)"

= (A+B) (A-B)

—A2.B2

16. Question

Mark the correct alternative in the following :

If the coefficient of x in X3 _"_J is 270, then 3 =
X

A3

B. 4

C.5

D. None of these
Answer

Given:

n

(x+a)"= Z (D xPKak

k=0

= x2(5-K)-k — 41
=10-2k-k=1
=9-3k=0

= k=3

for k=3;

5 _
2(5-3)7 333
= (2)x x

A% =270
= 3% 2!

=\3=27

=>A=3

17. Question

Mark the correct alternative in the following :

10

‘J s

X

The coefficient of X4 in
5

a—

b |



405
236

P

A.

504
259

450
263

D. None of these

Answer
Given:
n
n
_ —k,k
= (x+a)"= Z (k)x“ a
k=0
10
x 310 10y /Xy 107K =3\
-9 (007
2 2 k/\2 2
k=0
= x10-k — 4
= 10-k=4
for k=6;
10-6 &6

-(6)G &)
- 6!1::!4! 8 (;:1?:4

So, the coefficient of x* = 105 x %
18. Question

Mark the correct alternative in the following :

The total number of terms in the expansion of (X +a )

A.202
B. 51
C.50

D. None of these

Answer
Given:
n
n
(X+ a)n — Z (k) Xn—kak
k=0
2n
2n
(X+ a)En — ( k )XEn—kak

100

+(x~-a)

100

after simplification is



_ (211) inao n (2;1) in_lal + et (211)}{1399 + (211) XOHED

0 99 Zn
Zn
2n
(x—a)" = E ( K )le"k(—a)k
k=0
2n 2n 2n Zn
— Zn—0y¢_ 0 In—1y7_ 31 17 %99 Oy __32Zn
_(O)X (a)+(1)x (ma)"+ +(99)X(a) +(2n)x(a)
100 100
(x+a) " +(x-a)
2n Zn 2n Zn
— 2110_,’_ 2n—1 1+|__+( ) 199+( ) 0211_|_
(o)x . (1)X 3 99)% & Tlgp/* ?

2n Zn 2n Zn
2n—0y_ 10 2n—-17_ 31 17_ 41399 Of__ 432n
(o)x (a)+(1)x (Fa)"+ +(99)X(a) +(2n)x(a)

2n Zn 2n
— 2 {( ) 2n.,0 + ( ) 2n—-2.,2 + e + ( ) 4] 211}
0 X 7a ) X d n X a

So odd powers of x cancel each other, we are left with even powers of x or say odd terms of expansion.

So total number of terms are T{,T3,...Tgg,T101

1+ 101
2

=51
19. Question
Mark the correct alternative in the following :

If T, / T;in the expansion of (a _b)n and T, / T, in the expansion of (a +b }n_3are equal, then n =

A.3
B. 4
C.5
D.6
Answer
Given:
m
n
(x+a)" = Z (k) ankxK
k=0
n
n
(a s b)n — Z (1{) an—kbk
k=0

T2 — (lf)an—lbl : T3 — (;1)3_11—2 b2

E _ (lll}an—lbl

T3 (2)an-2b2

n'x 2 x(n—2)!'xa"a'b
n!'x1!'x(n—1)!xara-2b2




o 2x (n—2)'xa
S (n—1L(m-2)!'xb

_ 2a
T (n-1)b

(1)
n+3

(a + b)n+3 —

k=0

(11+3

. ) an+3—kbk

T3 _ (11—;3}31&3—2 b2 ; T4 — (11—;—3}31&3—3 bE

T3 B [11-;3)311+1b2
ﬁ - [liga)anbg

n! X 3! x n! x a%a'bh?
n' x2!' x(n+ 1)!x anh3

3'xn!'xa
2l x(n+1)n'xb

3a
(n+1)b

(2)

Equating both equations:

2a _ 3a
(n—1b  (n+ 1b

=2(n+1)=3(n-1)
=2n+2 = 3n-3
=n=5

20. Question

Mark the correct alternative in the following :

The coefficient of l in the expansion of (1+x )n

X

A n!
H(n=-1)!(n+1)1

(2n)!

> [{11—1)!(11—1)!]

| (2n)!

(2n-1)!(2n+1)!

D. None of these
Answer

Given:

n

(x+a)"= Z (D xPkgk

k=0



1
=)t aex®

x

=k-n=-1
=k=n-1

2n!

So, coefficient = DD

21. Question
Mark the correct alternative in the following :

s 11

If the sum of the binomial coefficients of the expansion is equal to 256, then the term

2+ —
X

independent of x is

A.1120

B. 1020

C.512

D. None of these

Answer

Given:

Sum of binomial coefficients = 2"
=256

=2N=>8

= n=8

so total terms = n+1

=9

Middle term = 5th term; i.e. k=4

So, term independent of x = (&)(2x)®~* (2)4
X

g!

= o4
41 x 4!

= 1120

22. Question



Mark the correct alternative in the following :

If the fifth term of the expansion (3_3 3.7t )n does not contain ‘a’. Then n is equal to

A.2

B.5

C.10

D. None of these
Answer

Given:

n

(x+a)"= Z (D xPKak

k=0

n

n

= (D a@‘k

k=0
Term 5 ; i.e. k=4:

2(n-k)
a3z *=2a°

2(n—4)—-3(4)
3 =0

=2n-8-12=0

=n=10

23. Question

Mark the correct alternative in the following :

5 11

The coefficient of y—=3in the expansion of [ % m) .
X
A. ~ A ]
—924m
B. 7092m°
C. _7921m°
D. 7
—330m
Answer
Given:

n

(x+a)"= Z (D xPkgk

k=0



3= D ()

k=0
11
11
= E ( )xn‘k(—m)kx‘k
k
k=0
o yli-k-k _ 43
=11-2k=-3
-14-2k=0
=k =7

for k=7; coefficient is:

11!
T 7 x 4!

(—m)7

=-330m’
24. Question
Mark the correct alternative in the following :

14

The coefficient of the term independent of x in the expansion of | gx + _J is
X

Aldta’d’

Answer

Given:

n

(x+a)"= Z (D xPkgk

k=0

b~14 14 L
w2 @)
X k=0 )
_ Z (1) s oot
k




k=7
So, the coefficient is:

141
.7
TTx712 P

25. Question

Mark the correct alternative in the following :

The coefficient of ¢5in the expansion of (1 + X)H + (1 + Xﬁ + ...+ (1 + X)in is.
A'ilc‘:‘
B. °C;
31 21
C7Cg— Cs
D. 3DC R _:D C—
Answer
Given:
n
n

— —k k

(x+a)"= Z (k) x"*a

k=0
(14%)214+(14x)22+...+(1+x)30

Coefficient of x%in any expansion = (2)1*~9x%; i.e. "Cs

So, coefficient of x> in above expansion = 21C5 + 22C5 + 23Cg +...+ 30C5

26. Question
Mark the correct alternative in the following :

18

8y Win the expansion (x+y) is.

The coefficient of x
18

A Cy
18

B. °P,

C. »18

D. None of these

Answer
Given:
18
(x+9)% = Z () ea-sy

For x8 y10; k=10
So coefficient is 18C;q

Also 18¢C;, = 18Cg



So coefficient = 18Cg

27. Question

Mark the correct alternative in the following :

If the coefficients of the (11 + 1}&1 term and the (11 +3 )th term in the expansion of (1 +X }Enare equal, then the
value of n is

A.10

B.8

C.9

D. None of these

Answer

Given:

n

(x+a)"= Z (D xPKak

k=0

20

(14302 — Z (20) (20-kc i

For nth term ; k=n-1

So for (n+1)th term ; k=n

& for (n+3)th term ; k =n+2

Coefficients for the above terms are equal;

20! 20!
n' (20 —n)! (n+2)1(18—n)!

1 1
n'x (20—n)(19—n)(18 — n)! - (n+ 2)(n+ 1)n! x (18 — n)!

(20-n)(19-n) = (n+2)(n+1)

380-39n+n2 = n2+3n+2
42n-378=0

n=9

28. Question

Mark the correct alternative in the following :

If the coefficients of 2"9, 374 and 4th terms in the expansion of (1 +x }n 1 Narein AP, thenn =

A.7

B. 14

C.2

D. None of these
Answer

Given:



n

(x+a)"= Z (D xPKak

k=0

n

(17 = ) (1) 1k

k=0
To= (1)1n72xh; Ta= (3)1272x2 & Ty= (§)1773%3
Since T, , T3 & T4 are in AP
Then; 2(T3) =T, + Ty
e (M1nixt + (21733 = 2 x (5)1772x7

n! . n! 5 n!
= - —
1 (n—1)! 3" (n—3)! 21 (n—2)!

1 1 _ 1
1'(n—1)(n—2)(n— 3)!+ 3'(n—3)! 2x 2!(n—2)(n—3)!

1 l_ 1
(11—1)(11—2)+ 6 (n—2)

1 1 1 _
(11—1)(11—2)+ E_(n—z)_O

6 (n—1)(n—2) 6(n—-1)
6(n—1(n—-2) 6(m—1)Mm-2) 6m—1Lm-2)

(n-1)(n-2)-6(n-1)+6=0
n%-3n+2-6n+6+6=0
n2-9n+14=0
(n-2)(n-7)=0

n= 2,7

n=2 rejected for term 3"
So n=7

29. Question

Mark the correct alternative in the following :

. . , 2x 3 .
The middle term in the expansion of e is.

A.an

1
B. (_l}n ’ Cn x™"

2n —
C. Cn x
D. None of these

Answer

Given:



n

(x+a)"= Z (D xPKak

k=0

) - ) 0E G

For middle term,
zn
2

2n-k=—=
Tn_ (211} 2x n nn -3 n
T An 3 242

n

() Q) comen

_ (211) (—1)rxn

n
=(_1)n ZnCn x N
30. Question

Mark the correct alternative in the following :

+ 20
x> _LJ , then (1-_3,}thterm is

2x

If rth term is the middle term in the expansion of

<
14

20 2 412
B. “(Cp,x"2

A. . Cl-l

20~ 413
C. —Cx2

D. None of these
Answer

Given:

n

(x+a)"= Z (D xPkgk

k=0
20
20

(-5) - ) (o= (5)

k=0

k

Total terms = n+1 = 21
Mid term = 21/2 = 11th term
For k= 10,it is rth term.

So (r+3)th term = 11" term

k=13

Tia= (ig)(xz)zo—u (;_i) =



31. Question

Mark the correct alternative in the following :

The number of terms with integral coefficients in the expansion of (1}'1 334! 3;() is

A.2n

B. 50

C. 150
D. 101
Answer

Given:

n

(x+a)"= Z (D xPKak

k=0

600

(17% + 35%;;)600 - (630) (171/3)°° ™ (35Y/2%)"
k=0
For integral coefficients; (600-k) should be divisible by 3 and k should be disable bye 2.
It indicates that k should be multiple of 6.
So, the values of k would be = 6,12,18...,594,600
32. Question
Mark the correct alternative in the following :
, 10
is

Constant term in the expansion of | x — —

X

A.152

B. -152
C.-252
D. 252
Answer

Given:

n

(x+a)"= Z (D xPkgk

k=0



= Z (1}?) x10R(—1)kxF

k=0
For constant term,
x10-k-k _ 40
10-2k =0
k=5
Term = (17)x!75(-1)°x 5
=-252
33. Question

Mark the correct alternative in the following :

If the coefficients of x2 and x3 in the expansion of (3 +ax }gare the same, then the value of a is.

Answer

Given:

n

(x+a)"= Z (D xPKak

k=0
9 ? M ao-k k
3+ax =Z 3% %(ax
(3rax)’= (3" @
Coefficient of x2 ; k=2
9
— 39-242
(2) a
=(3)37a? (1)
Coefficient of x3 ; k=3

9
_ 39-33
(3) 4

=(3)3%% (2)



Equate both equations;

Ry =(3)s

91 91
X3 =
2% 7! 3% 60
1,1
~x3==:a
7 3

~| o
|
%)
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