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EXERCISE PAGE NO: 296

SHORT ANSWER TYPE:
o 15

 ; 1

1. Find the term independent of x, x # 0, in the expansion of [ % = 3—] ;
\ X./

Solution:

3 15
Given [i - _5._]
2 I

From the standard formula of T..1 we can write given expression as

32 (1Y
na=te () (-2)

T;_, | e ljcr (_l}rBIS—Erzr- 15 xjﬁ - ]r

For the term independent of x, we have

30—-3r=0

Which implies r =10

By substituting the value of r in above obtained expression we get
Tipe = 15C!u < i

1 5
=l )

10
k
2. If the term free from x in the expansion of V,; - x_j is 405, find the value
of k.
Solution:
10

k
Given J-——E

X

From the standard formula of Tr.1 we can write given expression as

Y b
Tr+|=mcr(‘j;}m (;—g] =mCr{I}i{m ]("k)r.r_zr
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B 193¢
=0C.(x) 7 (=kY=PCx T (—kY
For the term free from x we have
(10-5r)/2 =0
Which impliesr=2
So, the term free from x is

T =GR

¢, (-k)? = 405
10%x 9 x 8!
2!x 8!
45 =405 = K=9 . k=4+3

(=k)* =405

3. Find the coefficient of x in the expansion of (1 — 3x + 7x?) (1 — x)*°.

Solution:

Given (1 —3x+ 7x%) (1 —x)®

=(1-3x+ 72)'°C, - C 2+ 10, P+ L+ mClﬁxlf’)
=(1-3x+ 7)1 - 16x+ 12042 + ...)

Coefficient of x =-19
(- 2)"
4. Find the term independent of x in the expansion of =3

Solution:
; 9 4y 1
Given (3417 - TE)
From the standard formula of T..1 we can write given expression as

=2
T,.,="C (30" r[;z'] =i5Cr3I5—erS—3r(_2]r

For the term independent of x, we have
15—-3r=0

Which impliesr=5

The term independent of x is
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Ty, = ”15'53”'5(—2}5

_ 1s:><1-¢1:>«:13~,1~:1z:;<11><1{}!_3m,_25
Sx4x3Ix2x1x10!

=-3003 x 3'%x 2°

5. Find the middle term (terms) in the expansion of

X o - 1'3 ’
o — (i) 3x——
a x 6
Solution:
10
: * g
a. Given (H I)

Here index n = 10 which is even number.
So, there is one middle term which is (10/2 + 1)'" term that is 6™ term

NN
e
a X
5/ \S
=10 ﬁ] Zz
\a) \x

__10x9x8x7x6xSUxV(x)7_
SIx5x4x3x2x1\a)\a)

319
b. Given (31—-":—]
6

Here index n = 9 which is odd
So, there is one middle term which is (9/2 + 1)™ term that is 5" term and 6"

Term
X

3\
Ts=Typ ="Cy(3x)° [——g]
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9x8x?x6x5
4x3x2xlxﬂ

Ox8xTx6 3 o 189 g5
= b4 3 41 =—X
4x3x2x1 3'x2 8

And 6™ term,

39
Te=Ts.1="Cs(3x)"" 5[ %]

93'{8}(?Xﬁx5!_34.x4.x15.6_5=__—_2£x19
SIx4x3Ix2xl 16

6. Find the coefficient of x!° in the expansion of (x — x?)*°.

Solution:
Given (x — x?)10
Tr+ = lﬂcrxlﬂ—r (__x:’.}r = (_i}rlﬂcrxlﬁ—rx2r= (_1}rlﬂcrxlﬁ+r
For the coefficient of ', we have
10+r=15 = r=5
Ty, = (-1)°1°C, x"3
10x9x8xTx6x5!

1 -15’2— = _
Coefficient of x TN TR 252

41 b
7. Find the coefficient of 1/x'7 in the expansion of (I -3 )

Solution:

15
Given (14 - Lj)
x

From the standard formula of T..; we can write given expression as
1Y o . .
Tr+l IjC ( ]!5 T[ F) . lerIw 4]“ (""I], xf:'h"z ljcrxﬁn = Tr {_I]r

For the coefficient x**’, we have
60—7r=-17
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Therefore, r=11
Then above expression becomes
Typer="Cy 227!

—~15%14x13x12x11!
e = &
Coefficient of x IMx4x3Ix2x]

=-15xT7x13=-1365

| I
8. Find the sixth term of the expansion (}-5 + 3
the third term from the end is 45.

) if the binomial coefficient of

Solution:

_ 112 . 173
Given (@~ +x 7).
Also given that binomial coefficient of third term from the end = 45

Therefore,
"C,_,=45
The above expression can be written as
"C,=45
= —I)
- H(nzl(:e)fnznz}. =45

= nn-1)=90
= n*-n-90=0
= (n—10)(n+9)=0

Therefore n=10
Now, sixth term = '°C, (y')!10 73 (x13)’ = 252,72 . x5°

9. Find the value of r, if the coefficients of (2r + 4)t" and (r — 2)*" terms in the expansion

of (1 + x)*8 are equal.

Solution:
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Given (1 + x)*®
Now, (2r + 4)" term,
Thatis Tiar+3)+1
18 2r
Tarsn+1="Copsz @ "3
And (r—2)"term, that is Ty —3) -1
_ 18 -3
T-3e1= Cr_@
Now according to the question,
I8 _ 18
Cl"r*r L Cr—.i
2r+3+r-3=18
Jr=18 . r=6

10. If the coefficient of second, third and fourth terms in the expansion of (1 + x)?" are
in A.P. Show that 2n2-9n + 7 = 0.

Solution:
Given (1 fx}z” ‘ ,
Now, coefficient of 2*, 3™ and 4" terms are "C,, "C, and *'C,, respectively.
Given that, *'C;, *'C, and 2"C; are in A.P.
Then, | - |
2.7C, =21¢, + ¥,
2[2;:{% * . 2)!] _ gy 4 2020 =1) (2n~2) 2n-3)!
2x1x(2n-2)! 31(2n - 3)!

n2n-1)=n+ n(2n=1)(n-1)
3

32n-1)=3+2n*-3n+1)
6n-3=2n"-3n+4 = 20*-9n+7=0

11. Find the coefficient of x4 in the expansion of (1 + x + x? + x3)11,

Solution:
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Given expression is (1 +x + 2+

=[(1+x)+x’ A+ 0)]"'= [0+ )1 +A) "= 1+ 0" (1 +29)"

=[”C,:,+HC,x+ ILCQIZ+I1C3I3+11C41_4+ .-.){“Cn"' 1ICIx2+ 11C214++..}

Coefficient of x* ="'Cy x ', + "¢, x "', + "¢, x ',
=330+ 605+ 55=990

LONG ANSWER TYPE:
B

P
12. If p is a real number and if the middle term in the expansion of 2 2

Is 1120, find p.
Solution:
8
Given expansion is (E + 2]
2
Since index is n = 8, there is only one middle term, i.e., [E + l]th = 5" term

3-4
L=Ti='c (2] 2

= 1120="¢,p*

By substituting the values, we get
ExXTxb6x5x4!
= 1120= 3

4!x4x3x2xlp

= 1120=7x2x5xp*

. 1120
= P~

1"
13. Show that the middle term in the expansion of ["" - ;J '
IX3x5x..X(2n~1
n!
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Solution:

2n
: S 1
Given, expression is [.r = —] .
X

Since the index is 2n, which is even. So, there is only one middle term, i.e.,

[—?+ l) th term = (n + 1)th term

- i n—rn i 4 n n 2 2 E
L =G (_Ej =G, (1) = =1yt L)

n!-n!
eqp 23455, @n=D-@n) _ L [13:5..Qn=D][2:4:6...2n))
ninl (1-2:3..m)n!
= (1)’ [1-3-5.(2n-1)]-2 [1-2.3.,.1r1]= (-2)" [1-3-5..2n-1)]-2

(1-2-3...n)-n! al

14. Find n in the binomial [3’.& + %J , iftheratio of 7" term from the beginning

to the 7 term from the end is %

Solution:
; o i 1Y
Given expression is %rl_ o+ —
? [ %EJ
1 6
Now, 7™ term from beginning, T =T, | = "Cﬁ{ﬁ)"'ﬁ [ﬁ)
And 7" term from end is same as 7™ term from the beginning of [?/l: + ﬁ]
3
1 n—6 J" .
T="C.l— 32
7 6 [ {E ) ( }
Given that
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)

n-6
[T
n—12 n—
{f)—n-lfé = @By =6 = 67 =6

(%)

==1 = pn=9

_1
6

15. In the expansion of (x + a)" if the sum of odd terms is denoted by O and the sum of
even term by E. Then prove that

(I) 02 - EZ = (XZ — aZ)n

(ii) 40OE = (x + a)*" — (x — a)*"

Solution:

(i) We know that

Eta="Ca+'C@ a' Y e VD + ..
Sum of odd terms,

O="Co" +"Cx" *a* + ...

And also sum of even terms

E="Cx" = a+"C3x"'3a3 :

Since (x+a)"=0+E
(x—a)"=0-E

Therefore,
(O+E)(O—-E)=(x+a)" (x—a)"

(i) 40 E= (O + E)>— (O — E)?
= (X — a)2n — (X — a)2n

2n
16. If xP occurs in the expansion of x4+ "
Prove that its coefficient is
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[2n
dn—p|2n+p-
3 3

Solution:

. s T EYT
Given expression is | x“+—
X

Using the standard formula above expression can be written as

T;+I = Encr{xz}l!u—r (%) - En{:rrx-#n-]r

If x* occurs in the expansion,

letdn—3r=p
4n —
3r=4n—p = p= "3 .p
2n)! 2n)!
Coefficientofx’=>"C_ = ) (2n)

r r!{zmr}!_[4n+p}[2n_4n—p],
3 ) 3 )

_ (2n)!
- (411 - p]{Zn + p}l
3 ) 3 i
17. Find the term independent of x in the expansion of

9
(1+x+2x5) [Exi,ﬁi]

2 3x
Solution:
Given
3 Y
(1+x+27) (—xt—]
) 2 3x
Consider

9
-3
2 Ix

Using standard formula above expression can be written as
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3-' i 1Y 3 9-r ] r 3
o) (el (o

Hence the general term in the expression of given expansion is

Q_p r G=r r
gcr[i] (_“l_) $849C (E] (_1) (9=
2 * 2 3
Q- F
+2.°C (5] (-1) - i
"\2 3

For independent term of x, substitute 18 —3r=0
19-3r=0and 21-3r=0

Wegetr=6andr=7

Hence second term is not independent of x

Therefore, term independent of x is

9-6 6 9-7 7
FONEERENE
2 3 2 3
_9x8xTx6! | Ix8x7! 3 1

T oe!x3x2 22.30 T Tix2xl 22 37
84 1 36 2 _21-4_17

— — i —

8 3 4 3% 54 54
OBJECTIVE TYPE QUESTIONS:

Choose the correct answer from the given options in each of the Exercises 18 to 24
(M.C.Q.).

18. The total number of terms in the expansion of (x + a)'% + (x — a)1 after
simplification is

(A) 50 (B) 202 (C) 51 (D) none of these

Solution:
(C) 51

Explanation:
Given (x + a)'% + (x — a)1®
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= (lmcﬂxfﬂﬂ +|mclx9'9 a +lﬂ'ﬂczx§lﬁa2 +']

+ {Iﬂﬂc-nxlﬂﬂ ¥ mC’,x“ &t m(,‘?x“azt..}
:z{lmcorlm 5 ]mC}xPﬂa: +---+Imclmalw]
So, there are 51 terms
Hence option c is the correct answer.

19. Given the integers r > 1, n > 2, and coefficients of (3r)* and (r + 2)" terms in the
binomial expansion of (1 + x)?" are equal, then

(A)n=2r (B)n=3r (C)n=2r+1 (D) none of these
Solution:
(A)n=2r

Explanation:
Given (1 + x)?"
I =Tor1y+1= chlr— B
S En{:” x
zncy G e ZHCH 1
3r=1+r+1=2n
n=2r
Hence option A is the correct answer.

Ir—1
1

20. The two successive terms in the expansion of (1 + x)?* whose coefficients are in the

ratio 1: 4 are
(A) 39 and 4t (B) 4*" and 5t (C) 5t and 6t (D) 6*" and 7t"

Solution:
(C) 5t and 6™

Explanation:
Let the two successive terms in the expansion of (1 +x)** be (r + 1)™and (r +

2)™ term
Now,

T, =*Cxand T,,,=%C, "'
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Given
“e o
24CH-I _E
(24)!
- ri(24—r)! _1 o 4prt@3-nt 1 e+l 1
(24)! 4 ri24 -r)(23~r)! 4 24—r 4
(r+1D1(24 - r-1)! :
Ar+4=24-r71

Which impliesr=4
T4+1 =T5 and T4+1=T5.
Hence the correct option is c
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