9!
“G-oxn 2 OW

= (r f 1) qihr+l pr-1

— (r_g_ 1) 29—r+1 (Bx)r—l

9!
T O-r+ DX (r—1)!

210-1- (3)1’-1 (x)r-l

B 9!
C(10-D)!'x (r—1)!

210—r (3)r—1(x)r—1

29-:‘ (3)r(x)r >

(10—n! X r—1)! FeEre

_ 9!
T(O-n!xr(r—1)!

25T ()R

9!
ZH0-DE-DIx -1

(2) 29-:' (3) r—-1 (x)r—l

1 1
; (3)(X) = (10 —I') (2)

At x =3/2

gl 1
"r()z‘(m—r) (2)



_9> r
"4 T (10-1)

~ 9(10 —r) = 4r
~ 90—9r=4r
*90213r
*r<6.923

Therefore, r=6 and hence the 7" term is numerically greater.

By using formula,

n
tr+1 =2 (r) an—r b‘l‘
.
- 9-7 7
t, (7) 2777 (3x

Q)rer

Conclusion : the 71" term is numerically greater with value

class24

(3) 22 (3)" (%)

Q. 43. If the coefficients of 2"9, 3" and 4™ terms in the expansion of (1 + x)?" are in
AP, show that 2nZ2—-9n +7 =0.

Answer : For (1 + x)"

a=1, b=x and N=2n

We have, tre1 = (I:‘I) b

For the 2" term, r=1

~ly = Ty

- (%) W=



_ewx [ ()=n]

Therefore, the coefficient of 2" term = (2n)

For the 3 term, r=2

~l3 =ty
- (%) w==

(2n)!

o 2
“n-2)x2 "

(2n)(2n-1)(2n-2)! -
= X
@n-2)tx2 (n! = n. (n-1)1)

=(n)(2n—-1) x?

Therefore, the co

eelass24

For the 4" term,

sty bpay
= (an) (1) ®)?

(2n)!

po 3
“2n-3)x 3\

(2n)(2n-1)(2n-2)(2n-3)! 5
= X
@n-3)xe . (n! = n. (n-1)!)

3 (n)(2n—1).2(n—1)
B 3

3

_ 2(n)(2n—31).(n—1) X?'




_ 2(n)(Zn-1).(n-1)
Therefore, the coefficient of 3™ term 3

As the coefficients of 2", 3@ and 4" terms are in A.P.
Therefore,
2xcoefficient of 3" term = coefficient of 2" term + coefficient of the 4" term

2(n)(2n—1).(n—-1)
3

~2x (n)(2n—1) = (2n) +

Dividing throughout by (2n),

(2n—1)(n—1)
3

2Z2n—1=1+

3+(2n—1)(n—1)

& 2n— 1 =
3

«3(2n-1) = 3 + (2A-1)(n-1)
*6n-3=3+(2n?{2n—n+1)
*+6n-3=3+2n’-3n+1
*3+2n?-3n+1-6n+3=0
*2n2-9n+7=0

Conclusion : If the coefficients of 2", 3" and 4" terms of (1 + x)2" are in A.P. then 2n? -
On+7=0

Q. 44. Find the 6 term of the expansion (y'? + x3)"_ if the binomial coefficient of
the 3 term from the end is 45.

Answer : Given : 3" term from the end =45
To Find : 6! term
FOI’ (y1f’2 I X1!3)n’

a=y"2, b= x3



We have, tre1 = (:) =t

As n=n, therefore there will be total (n+1) terms in the expansion.
3 term from the end = (n+1-3+1)" i.e. (n-1)" term from the starting

For (n-1)" term, r = (n-1-1) = (n-2)

tn-1) = tm-2)+1

n 1 n—(n-2) 1 (n—2)
N (n = 2) (yz) (xa)

__n(n-1)
Therefore coefficien om the end 2
n(n—1)
ol ey 0
2
*90 =n (n-1)

*10(9) =n(n-1)
Comparing both sides, n=10

For 6™ term, r=5

te =154

-(9) ) ()



- (%) @2 o3

1I0X9Xx8X7X6

5 5
= Exax3x2x1 PZE)?

— 252 ()3 (x)3

-1 5
Conclusion : 6 term — 252 (y)z (x)=

Q. 45. If the 17" and 18 terms in the expansion of (2 + a)%° are equal, find the
value of a.

Answer : Given : 117 = lis
To Find : value of a

For (2 + a)®

e fEND) [V Class24

ts1 =

We have,

For the 17" term, r=16

~ti7= tigs1

_ (ig) (2)3°-16 (3)16

50
_ 34 ()16
(16) 2™ @
For the 18" term, r=17

~Tig= Uiz

_ (i’g) (2)39-17 (a)V7



50
— 2 33 a 17
(;,) @* @
As 17" and 18™ terms are equal

~tig =1y

() @@ -(%) o

(1) @7 @7 (i) @ @

50! . 50!
*Bo—mixan P @

........ e Byl

. (a)17
C(a)e

(2)* (@)

~ (50— 16)!'x (16)!

~a=(50-17) x 17.(2)
ca=1122
Conclusion : value of a = 1122

Q. 46. Find the coefficient of x* in the expansion of (1 + x)" (1 — x)". Deduce that
C2=CoCs - C1C3 + C2C2 — C3C1 + C4Co, Where C; stands for "C,.

Answer : To Find : Coefficients of x*
For (1+x)"

a=1, b=x



We have a formula,

(1+x)° = Z (1:) (1)"T x*

r=0

= (o) mx*+ () x4+ () =2+ () ()n e

Qe (e (e ()

For (1-x)"
a=1, b=-x and n=n

We have formula,

n

a-x"=) ()

~ (o) 0°= () @*+(3) @24+ () (0"

=~ (1+x)*(1—x)°

={(o) %+ () x+ () 2 ++ () wH(Q) °- (1) 0+ (3) 2
+et () o)

Coefficients of x* are

oxi= @) e,

=L *-DE)=6E . wn

x1.x3



i (;) X (2) = C2C2
— (’3‘) X (—1)(?) = _(;)(g) e 6

X4x0 (:) x (g) = C4Co

x3.x1

Therefore, Coefficient of x*

= C4Co - C1C3 + C2C2 - C3C1 + C4Co

Let us assume, n=4, it becomes
4C4%Co-*C14C3+4C24C2-9C34C1 +4Ca*Co

We know that,

n n!
(r) - (n—1)! xr!

By using above f

class24

4C44Co-4C1%C3 1+4C44Co

=(1)(1)-(4)(4) + (6
=1-16+36—-16+1

+(1)(1)

=4C2

Therefore, in general,

C4Cop - C1C3 + C2C2- C3C1 + C4Co = C2
Therefore, Coefficient of x* = C2
Conclusion :

» Coefficient of x* = C2

* C4Cp-C1C3+ C2C2-C3C1+ CaCo=C2



Q. 47. Prove that the coefficient of xn in the binomial expansion of (1 + x)?" is
twice the coefficient of x" in the binomial expansion of (1 + x)2"1.

Answer : To Prove : coefficient of x" in (1+x)2" = 2 x coefficient of x" in (1+x)2™"
For (1+x)2",
a=1, b=x and m=2n

We have a formula,
m —
teyy = (r) amT pr

2n
i

- () = o

()

To get the coefficie

class24

- ()
Therefore, the coefficient of x" n

(2n)! B . !
- n!x(ztrll-n)! ( (I:) T x(l:l-r)!)

B (2n)!
“n! X n!

_ 2nx(2n-1)!
~ n! xn(n-1)! (~n'=n(n-1)!)

_ 2x(2n-1)!

o) cancelling n

— 2x(2n-1)
Therefore, the coefficient of x" in (1+x)2n ™ x@=1)r eq(1)



Now for (1+x)?"1,
a=1, b=x and m=2n-1

We have formula,
m
tr+1 = ( r) am-T pr

_(211—1
- r

) e oo

(Zn— 1
r

) o

To get the coefficient of X", we must have,

H=Class24

~1_2x(2n—1)!

2 " n'x (n—1)!
..... multiplying and dividing by 2
Therefore,
Coefficient of x" in (1+x)*™! = € x coefficient of x" in (1+x)*"
Or coefficient of x" in (1+x)?" = 2 x coefficient of x" in (1+x)?""

Hence proved.

Q. 48. Find the middle term in the expansion of [



; 2=
Answer : Given :

(S by =}

, b=2 and n=8
To find : middle term

Formula :

_ (ﬁ)
* The middle term R
trws = (a0

Here, n is even.

Hence,

n+2 8+2

TEREE A
2 2

5th
Therefore, the

iddle term.

class24

For t5, r=4

We have, e =

- ()

BX7X6X5 (p)"'

= Exandxi-\g ")
pll»
atg = 70.(13).(16)

~ tg=70p*

70 p*

Conclusion : The middle term is

Exercise 10B



X ——
Q. 1. Show that the term independent of x in the expansion of 5 is -252.

1

10
x=3)
Answer : To show: the term independent of x in the expansion of ( X/ js -252.

Formula Used:
General term, Tr+1 of binomial expansic)n(X +y)" is given by,

Tre1™ "Cr X" y" where

t eexpreSS| 2 4

dependent of x,

For finding the term wi
10-2r=5
r=5

Thus, the term which would be independent of x is Te



Te=—"9Cs
10!
Te=— 5!(10-5)!

class24

Te=252

1

10
Thus, the term independent of x in the expansion of ( x) is -252.

Q. 2. If the coefficients of x? and x® in the expansion of (3 + px)® are the same then
prove that P = 3.

Answer : To prove: that. If the coefficients of x2 and x2 in the expansion of (3 + px)° are

9
the same then P = =

Formula Used:

n
General term, Tr+1 of binomial exp.':msic)n(X w y) is given by,



Tre1="C, x""y" where

n n!

r

ri(n-r)!

Now, finding the general term of the expression, (3 + px)? , we get
Tr+ e 9Crx 39—!‘ X (pX)r

2
For finding the term which has in it, is given by
r=2

Thus, the coefficients of x? are given by,

T3=9Cyx 3%2 x (px)2

Ta= 9C2X - o

class24
For finding the te n it, is given by

r=3

Thus, the coefficients of x> are given by,

T3= 9C3X g*-dag (pX)3

T3=7C3x 3% x p? X x3

As the coefficients of x2 and x2 in the expansion of (3 + px)? are the same.

o0, X 3° X p* =9, x 37 x p?

0C3 X P = 90,X 3

9! 9!

3ixe P~ ax7 X3




91 91
— Xp=————X
T el T T R

9
P=73

Thus, the value of p for which coefficients of x2 and x3 in the expansion of (3 + px)? are

.9
the same is =

1

11
Q. 3. Show that the coefficient of x in the expansion of ( x) is -330.

1

11
x=3)
Answer : To show: that the coefficient of x in the expansion of ( X/ is -330.

Formula Used:

ia expansion(x +y)" is given by,

class24

General term, Tr+1 of binom

11
1
=
Now, finding the general term of the expression, ( x/  we get

_ -1\"
Tr+1= llCrX x1 T x (?)

x“3 T
init, is given by

For finding the term which has
11 -2r=3
2r=14

R=T

Thus, the term which the term which has X TinitisTs



7
T o - -
n= 11C7x x11 7 X (_)

X

TB= _1 leX x-s

11!
Tg== 71(11-7)!
11x10x9x8x7!
Tg= — LI
7IX4x3x2
Te=-330

|

xpansion of (x x)u is -330.
clags24.

in the expansion of

Thus, the coefficie

Q. 4. Show that is 252.

(2;.:2 3 \M
=, 1)
Answer : To show: that the middle term in the expansion of * 3 22*/ s 252,

Formula Used:
General term, Tr+1 of binomial expansion(x L )" is given by,

T,:1="C, x""y" where

n n!

r

ri(n-r)!
Total number of terms in the expansion is 11

Thus, the middle term of the expansion is Te and is given by,



Te="Cs
_ 10X9x8X7X6X5!
6= T sixsxaxaxz
Te=252

(:zx2 3 )10
Thus, the middle term in the expansion of * 3 2x*/ 5252,

(x 3 )10 @
of x* in the expansion of 2 x2) g 256
class24.

10
ient of x* in the expansion of ‘2 xz) is -330.

Q. 5. Show that t

Answer : To sho

Formula Used:
n
General term, Tr+1 of binomial expansion(X Ty ) is given by,

Tre1="C, x""y" where

n n!

~ r!(n-r)!

X 3

10
Now, finding the general term of the expression, (2 xz) , we get

Tret="YC% (E)m—r X (__3)1'

x2

4
For finding the term which has in it, is given by



10-3r=4
3r=6

R=2

4
Thus, the term which has X initisTs

T3=19%C,x (f)a X (_—3 "

2 x2

10!x9
L 2!x8!x28
_10x9x8!x9
37 “Taxaix2®
405 ) -
= lass24
256 CIASS

x 3 )10 405

Thus, the coefficient o e expansion of (2 x? is 256

3\ 11
2x2—-=
Q. 6. Prove that there is no term involving x® in the expansion of( -’f)

11
3
2x2 e _)
Answer : To prove: that there is no term involving x° in the expansion of ( x

Formula Used:

General term, Tr+1 of binomial expansion(x T ¥ i is given by,

n~_ _n!
Cr_ ri(n-r)!



(21'2 B E)11
Now, finding the general term of the expression, ) x7 we get

T G (2x2yier x (2)

X

6
For finding the term which has in it, is given by

22-2r—-r=6
3r=16
16
r=—
3
L
Since, 3 is not possible as r needs to be a whole number

. g\t
Thus, there is no term involving x€ in the expansion of(ZXh . ;) .

Q. 7. Show that the coefficient of x* in the expansion of (1 + 2x + x?)® is 212.
Answer : To show: that the coefficient of x* in the expansion of (1 + 2x + x?)° is 212.
Formula Used:

We have,

(1 %2 X P =1 30F X6 2P

= (1 +x+ x(1+x))°

= (1 +P(1 +xp

= (1 +x)10
n
General term, Tr+1 of binomial exp&lnsion(X +Y) is given by,

Tr+1~ "Cr X" y" where s



n!

"'Cr_ r!(n-r)!

Now, finding the general term,
Tr+1=1DCr>< x10-T 3 (l)r
10-r=4

r=6

Thus, the coefficient of x* in the expansion of (1 + 2x + x?)° is given by,

_ 10!
10C, 46!

__ 10x9x8x7x6!
10C,  24xeé!
10C4=210

Thus, the coeffici pansion of b*lﬁ §)5§ 2%

(VZ+1) + (V2-1)

Q. 8. Write the n in the expansion of

(VZ+1) +(V2-1)’

Answer : To find: the number of terms in the expansion of
Formula Used:

n
Binomial expansion of (x+ y) is given by,

n

x+y)"= Z (?) TN

r=0

Thus,



(2 + 1) + (-1
- (62 + (2" () ++(9))

R ((\/2)5 - (2 )+~ )
So, the no. of terms left would be 6

(ﬁ + 1)5 * (ﬁ - 1)5iS 5

Thus, the number of terms in the expansion of

:
( : )
X=——>
Q. 9. Which term is independent of x in the expansion of 3x ?

11\2

i 2
independent of x in the expansion of( 3x2/ 9

class24

ansion(x + y)n is given by,

Answer : To find: the te

Formula Used:
A general term,

Tr="C X"y w

1

9
Now, finding the general term of the expression, ( 3"2) , we get



2 -1\F
Tr+ 1=9Cr>< - il (—)

3x2
Tr+ 1=9Crx Xg_r X (_1) X 3X_2r

Tr+1="C,x (—1) x 3x°-3"

For finding the term which is independent of x,
9-3r=0

r=3

Thus, the term which would be independent of x is T4

1

10
x—3)
in the expansion of ( x/ is Tai.e 4" term

middle tefm I@@@@ﬂof (1+x)2n.

o 10
(Zi + i)
3 2% g 252,

Thus, the term inde

Q. 10. Write the

Answer : To find: th e term in the expansion of

Formula Used:
n
A general term, Tr+1 of binomial e)(pamsicm(K +Y) is given by,

Tr1="C, x""y" where

n~_ nl
T ritn—r)

Total number of terms in the expansion is 11

Thus, the middle term of the expansion is Te and is given by,



Te=19Cs
10X9xX8X7xX6X5!
Teg=
5IX5x4x3x2
Te=252

(42,

10
Thus, the middle term in the expansion of * 3 2"2) is 252.

Q. 11. Write the coefficient of x”y? in the expansion of (x + 2y)°

Answer : To find: of x’y? in the expansion of (x + 2y)?

class24

xpansion(x + y)n is given by,

Formula Used:

A general term, Tr+

Tri1="C, x""y" where

n n!

r

r!(n-r)!

Now, finding the general term of the expression, (x + 2y)?, we get
Tr+ 1=9C,->< Xg_r X (ZY)r

The value of r for which coefficient of x’y? is defined
R=2

Hence, the coefficient of x”y? in the expansion of (x + 2y)? is given by:



T3=9C3>< x9—2 X (Zy)z

T3=9C3>< 4 xx7 X (y)z

3=-?%6!>< 4xx7 x(y)?
T3= _9x2::!x6! X 4xx”x(y)?
T3=336

Thus, the coefficient of x’y? in the expansion of (x + 2y)? is 336.

Q. 12. If the coeffic
x)34 are equal, fir

5)th and (2r — 1)th terms in the expansion of (1 +

class24

h respect to the binomial expansion of (1 +
— b)th and (2r — 1)th terms are equal to each other

Answer : To find
x)34 where the coe

Formula Used:
The general term, Tr+1 of binomial expans‘.icm(x + y)n is given by,

n~_ _n
C,-— ri(n—-r)!

Now, finding the (r — 5)th term, we get
Tr—5=34Cr—6x -

Thus, the coefficient of (r — 5)th term is **Crs



Now, finding the (2r — 1)th term, we get

34 2r-2
Tor1=""Cor2x ()

Thus, coefficient of (2r — 1)th term is *Cor2

As the coefficients are equal, we get
34 34
Car2=""Cr6

2r-2=r-6

R=-4

Value of r=-4 is not possible
2r—-2+r—-6=34

3r=42

class24

3_X3J

R=14

Thus, value of ris®

7

Q. 13. Write the 4t term from the end in the expansion of [ X 6

3 X )7
Answer : To find: 4" term from the end in the expansion of ("2 6

Formula Used:
A general term, Tr+1 of binomial expansion(X + y)n is given by,

Tre1="C, x""y" where

n n!

™ rin-r)



Total number of terms in the expansion is 8

Thus, the 4" term of the expansion is Ts and is given by,

Ts=Cox () x (%)

__ 7x6x5! 3x3x3 —18
Ts= 2x5! ' 6X6X6X6
T _ 7X%6x5! 3xX3x3 -18
5T Toxs! 7 6x6x6x6
_ 7 -18
T5— 16X
(i_f).? —_ lx_lg
Thus, a 4" term fre he expansion of . ° & i?s 16
Q. 14. Find the ¢ mc24 the expaglgﬁﬁ 4)".

Answer : To find: of x" in the expansion of (1 + x) (1 —x)".
Formula Used:

Binomial expansion of (x+ y)n is given by,

n

=Y )y

Thus,
1+ x)(1-x)"
= +9((§) 0+ () (0
+(5) 02+ () om0 (—x)“)

Thus, the coefficient of (x)" is,



"Cn-"Cn-1 (If n is even)

"Cn+"Cn-1 (If N is odd)

Thus, the coefficient of (x)" is, "Cn-"Cn-1 (If n is even) and -"Cn+"Cn-1 (If n is odd)

Q. 15. In the binomial expansion of (a + b)", the coefficients of the 4t and
13tterms are equal to each other. Find the value of n.

Answer : To find: the value of n with respect to the binomial expansion of (a +
b)" where the coefficients of the 4" and 13" terms are equal to each other

Formula Used:
, n
A general term, Tr+1 of binomial expansion(}‘ +Y) is given by,

T+t~ "Cr X" y" where

n!

nCr_ ri(n-r)!

Now, finding the 4"'term, we get
Ta="C3X a"* x (B)*

Thus, the coefficient of a 4™ term is "C3
Now, finding the 13" term, we get

_ - \12
T3~ "C1o % a’ x (b)

Thus, coefficient of 41" term is "C12
As the coefficients are equal, we get
=90

Also, "Cr="Cn-r

"Cn-12="C3

n-12=3

n=15



Thus, value of nis 15

Q. 16. Find the positive value of m for which the coefficient of x? in the expansion
of (1 +x)™is 6.

Answer : To find: the positive value of m for which the coefficient of x2 in the expansion
of (1 +x)Mis 6.

Formula Used:
n
General term, Tr+1 of binomial expansion (x+y) is given by,

T "Cr X™ y" where

n!

“Cr_ ri(n—-r)!

Now, finding the general term of the expression, (1 + x)™, we get

R cz4 class24

The coefficient of
mCo=6

m!
2(m-2)!=6

m(m—1)(m—2)! B
2(m —2)! -

m’—m-6=0
(m—-3)(m+2)=0

m=3,-2

Since m cannot be negative. Therefore,

m=3



Thus, positive value of m is 3 for which the coefficient of x2 in the expansion of (1 +
X)™is 6

class24




