Class XI Chapter 8 — Binomial Theorem Maths

Exercise 8.2

Find the coefficient of x° in (x + 3)®
Answer

It is known that (r + 1) term, (7,+1), in the binomial expansion of (a + b)" is given by

— :I(".‘ra“—rl_,r

Ir-rl

Assuming that x> occurs in the (r + 1) term of the expansion (x + 3)&, we obtain

T.="C ()7 ()
Comparing the indices of x in x> and in T, ,;, we obtain

r=3

3 =1512

. ] .
H[ﬁ-:{:.;}- — 8- }C_d‘,‘r'l —

8.7.6-5!
Thus, the coefficient of x° is 315! !

3-2.5

Find the coefficient of a°b” in (a - 2b)*?
Answer

It is known that (r + 1) term, (T,+1), in the binomial expansion of (a + b)" is given by

— :I(".‘ra“—rl_,r

Ir-rl

Assuming that a®b” occurs in the (r + 1)™ term of the expansion (a - 2b)'?, we obtain
T ="C ()" (-2b) = "C (-2) (a) ™" (b)
Comparing the indices of @ and b in a> b’ and in T,.;, we obtain
r=17
Thus, the coefficient of a°b’ is
12 . 12-11-10-9.8.71 -
2= T 7~ (792)(128)

7151 5.4.3-2.71

|:L-~_{ 2}' _

101376

Write the general term in the expansion of (x* - y)°®

Answer
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It is known that the general term T,.; {which is the (r + 1) term} in the binomial

T _n n-ry.r
[,,="Ca""b .

expansion of (a + b)" is given by

Thus, the general term in the expansion of (x> - y®) is

T =G, () (o) = (1) ey

Write the general term in the expansion of (x> - yx)'?, x # 0
Answer

It is known that the general term T;.; {which is the (r + 1) term} in the binomial

7 _n n=ry.r
[,,="Ca""b .

expansion of (a + b)" is given by

Thus, the general term in the expansion of(x? - yx)? is

T, |.1{_~r{\;?)'-' ’{_}_‘;}I {_I]r ”{-‘r-\'” ."!rI:'..l_x' (_”r I:{"r'\.” oy

Find the 4™ term in the expansion of (x - 2y)2.
Answer

It is known that (r + 1) term, (T,+1), in the binomial expansion of (a + b)" is given by

Ir-rl — :ICrﬂ“—rhr
Thus, the 4" term in the expansion of (x - 2y)?is
p— - 12 s . 12-3 ) & & l;_” ) 3 3 ]-2'] ]-'I{-:| i b a3
=T = "G 0) T (R2y) = (1) o x+(2) -y == (2) Xy = - 1760xy
/ I '\H'C
Ox — .—| Lx=0

Find the 13" term in the expansion of “
Answer

It is known that (r + 1) term, (T,+1), in the binomial expansion of (a + b)" is given by

— :I(".‘rﬂ“—rl_!r

Ir-rI

Page 9 of 25



Class XI Chapter 8 — Binomial Theorem Maths

I{- _l \IIH

Thus, 13" term in the expansion of k

12

T.=T ="C (9% “':—|3'K 1 Y
13 = fz+4 — l:{ -\) |\‘__3'\'I'¥J

iz 18! R V(1)
=(-1) |21&Jg}{k} [3) [J;J

18 17-16-15-14-13.120 (1 .5 1 P T
= . e [g :(J}:J]
121.6-5-4-3-2 Lxt )T L3

= 18564

Question 7:

[

%]
Find the middle terms in the expansions of \ )

Answer
It is known that in the expansion of (a + b)", if n is odd, then there are two middle

i ﬁ+| )th

II.- n +.I]Ih 1
terms, namely, L 2 term and L 2

i th
S
’ are 2 term and

I =T,= E‘[E]I-.L{_iJ :(_ }il ! \C_I:
6 3417 6
_ 76540, 1, 105,
3241 0 2.3 8
L3 1 12
=T, ="C.(3) [—g] =(-) 55
7.6.54! 3 . 35
TTa32 23 Tagh
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i x': k' 3
15 35

.3__J ——x" and =—=x"
Thus, the middle terms in the expansion of * are

|'r \IIII

i+*J'3e‘
Find the middle terms in the expansions of * 3 4
Answer
II.- n \Ilh
—+1
It is known that in the expansion (a + b)”, if n is even, then the middle term is * 2 )
term.
I'f ‘\I||| I'f I \I'.||
i+g}. _[-]+I —_ ﬁrl-.
Therefore, the middle term in the expansion of * 3 Fis N s term
o 1015 P
a0 s 1o o L
-I_|1=T<|_If-< [9}}:___\"";}}
'lL) h " v ! ] 4 4 - 1) 3 [
:I{- H?ﬁ-ﬁ I:-Bll-x'}" ’79:(3_] :31I—|
5-4-3-250 F :
25237 %7y =61236x7Y
II,- '-..IIII
i+*>13«' |

Thus, the middle term in the expansion of * 3 /s 61236 x°y°.

In the expansion of (1 + a)”*"

, prove that coefficients of @™ and a"” are equal.
Answer

It is known that (r + 1) term, (T,+1), in the binomial expansion of (a + b)" is given by

T _n n-ry.r
[,,="Ca""b .

Assuming that @™ occurs in the (r + 1) term of the expansion (1 + a)” *”, we obtain

T

r+l

:I|'I+|I CI {I}Iﬁfrl—r [a}r :“-.4“ Clal

Comparing the indices of a in a” and in T,, ;, we obtain

r=m
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Therefore, the coefficient of a7 is

(m+n)! _[m+n}[

=+
[

(1)

L m!{m+n—m]!_ m!n!
Assuming that a” occurs in the (k + 1) term of the expansion (1 + a)™*", we obtain
=" € (1) (@) = ¢ (o)

Comparing the indices of a in @” and in T, ;, we obtain

k=n

Therefore, the coefficient of a” is

— {m+n}! :{m+n]! (2)
" n!{m+n-n)! n'm! T

Thus, from (1) and (2), it can be observed that the coefficients of a” and a” in the

expansion of (1 + @)™ *" are equal.

The coefficients of the (r - 1), A" and (r + 1)™ terms in the expansion of

(x + 1)" are in the ratio 1:3:5. Find n and r.

Answer

It is known that (k + 1)™ term, (Tx+1), in the binomial expansion of (a + b)" is given by
T, ="Ca""b"

Therefore, (r - 1)™ term in the expansion of (x + 1)" is

T = Coa ()™ )

2]

_n L‘~r :K“ r+2

N n-{r-1} (-1} _n n=r+l
r™ term in the expansion of (x + 1)" is [ ="Clx) (1) G

m—r 3 r

T._H =|I {-_-I {3\] {1} =|‘| {\rxﬂ—r

(r + 1)™ term in the expansion of (x + 1)" is

Therefore, the coefficients of the (r - 1), ", and (r + 1) terms in the expansion of (x

+ 1)" are Ciar "Cryy and °C, respectively. Since these coefficients are in the ratio

1:3:5, we obtain
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]I{1'?—lﬂ|1d L—E
c,., 3 "¢, 5
C. n! (r=I)!n—=r+1)t  (r=1)(r=2)(n-r+1)!
"C,, _{I'—E]!{I‘I—I'+2}1x n! C(r=2)(n-r+2)(n-r+1)!
r—1
=n—r+2
r—1 1
n-r+2 3
= 3r—-3=n-r+2
= n-4r+5=0 A1)
"C,, n! ri(n—r)! F(r=1)!(n-r)!
"C, (=)ln-r+1)  nt  (e=1)(n—r+1)(n—r)
r
:n—r+]
r 3
'-n—r+l=§
= 3r=3n-3r+3
= 3n—-8r+3=0 .(2)

Multiplying (1) by 3 and subtracting it from (2), we obtain
4r-12 =0

>r=3

Putting the value of rin (1), we obtain

n-12+4+5=0

=>n=7

Thus,n=7andr =3

Prove that the coefficient of x” in the expansion of (1 + x)?" is twice the coefficient of x”
in the expansion of (1 + x)*"!.

Answer

It is known that (r + 1) term, (T,+1), in the binomial expansion of (a + b)" is given by

— I:I(".‘rﬂ“—rhr

Ir-rl
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Assuming that x" occurs in the (r + 1) term of the expansion of (1 + x)?", we obtain

T

r+l :-l‘"' C- {I'}_"_r (?{ }r ::I.I CI {X}:
Comparing the indices of x in x” and in T, , 1, we obtain
r=n

Therefore, the coefficient of x” in the expansion of (1 + x)*"is

ne o [En)! _[IHJEZ{EH]I! (1)

n!(2n-n)!  nin!  (nty

)Zn—l

Assuming that x” occurs in the (k +1)™ term of the expansion (1 + x , we obtain

T, =", ()" (x) =2 (x)

k+1
Comparing the indices of x in x” and Ty, 1, we obtain
k=n

Therefore, the coefficient of x” in the expansion of (1 + x)*" "t is

e o (2n-1)t  (2n-1)!

" n!(2n-1-n)! n!(n-1)!

~2n.(2n-1)0 (2n)! 1| (2n)! o

“2nal(n-1)! 2nin! 2| (ny)

b2
R

From (1) and (2), it is observed that

QA

1
2

Therefore, the coefficient of x” in the expansion of (1 + x)*" is twice the coefficient of x”
in the expansion of (1 + x)*".

Hence, proved.

Find a positive value of m for which the coefficient of x* in the expansion
(1 +x)"is 6.
Answer

It is known that (r + 1) term, (T;.1), in the binomial expansion of (a + b)" is given by

— :I(".‘ra“—rl_,r

Ir-rl
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Assuming that x? occurs in the (r + 1) term of the expansion (1 +x)™, we obtain

T =" C ) () = € (x)

r

Comparing the indices of x in x% and in T,, 1, we obtain
r=2

Sl ]
-

Therefore, the coefficient of x? is

It is given that the coefficient of x? in the expansion (1 + x)™ is 6.
sMCL =6
m!
=6
2!(m —2}!
m(m—1)(m-2)!

2x(m-2)!

=m(m-1)=12

—m -m-12=10

—=m —4m+3m-12=0
= m(m-4)+3(m-4)=0
= {(m-4)(m+3)=0
=(m-4)=0o0r (m+3)=0
—m=4orm=-3

Thus, the positive value of m, for which the coefficient of x? in the expansion
(1 +x)"is 6, is 4.
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