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CBSE Class-11 Mathematics
NCERT Solutions
Chapter - 8 Binomial Theorem

Miscellaneous Exercise

1.Find .5 and 7 in the expansion of (a+ & '|:: if the first three terms of the expansion

are 729, 7290 and 30375 respectively.

Ans. We have,

(a + b)" = "Coa™ + "C1a™ b + "Caa™ 2% + "Csa™ 303+
Given: T, =" C,a"° =729 = 4" = 729 ....0)

T, =" C,a™'b=7290

Multiplying eq. (i) and eq. (iii),

Ma?'-?g,: =729x30375 ....(0v)

4

Squaring both sides of eq. (ii),

Dividing eq. (iv) by eq. (v),

n(n—1)a” b*  729x30375

b 72907290

2nta

Material downloaded from myCBSEguide.com.

1/8


http://mycbseguide.com/

%} myC BSEguide.com

% A Complere guide for CREE stwaenis

(n—1) 30373

= -
2m 72800
— (-5
2 12

= 12n—-12=10#n

= 2n=12

= n==06

~.Fromeq. (i), 5° =729

= 48 =3

= a=23

And From eq. (i), 3" =h = 7200
= b=5

Therefore, 37 =6, ga=3 and h =5

2. Find « if the coefficient of ;- and - in the expansion of {3+ 4| are equal.

Ans. We have,

(@ +b)" = "Coa™ 4+ "Cra b+ "Caa™ 2b? +"C3a™ 303+ oo M

(3+az)? =9Cp3" +2C13% (az) 4+ 20237 (ax)? +9C330 (az)3+............ +9Cy(ax)?®
=903 + 9013 azx + 203" a%x2 + 90330 a3x3+. ..., +9C9a’z?

. Coefficient of 1% =, ['3'|_ & and Coefficient of & = ;Es 3 .|:' E

According to question, * C, (3] g° = C.(3 s
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= 36x3 a- =84x34"

= a= _ = —=
84x3 8

_35;{3' 108 _9

3. Find the coefficient of 5~ in the product {1+ 2 _1;']: [1— _1;'|- using binomial theorem.

Ans. Using Binomial Theorem,

(142x) (1-x) =| °C,+7C,(2x)+7 €, (2x) +7C, (2 + €, (20) + ¢, (22) + o (2x) |
[700 — 701:13 + 702:132 — 703:133 + 704394 — 7C5w5 + 706x6 — 707397]

= [1+12x+ 6027 +160x° +240x% +1922° + 64" |

= [1-Tx+21x" =35 +35x =21 + Tx* —x' |

It is enough to consider only those terms in the product which involve z®and they are
1(—21z°%) + (12z)(35z*) + (60x2)(—35z3) + (160x3)(21z2) + (240z*)(—7z) + (192

. Coefficient of -~ in the product
= {I¢(=21)} + {1235} +[ 603 (=35} +{160x 21} + {240 -7} + {192 %1}

=—21+420-2100+3360-1680+192=171

4.1f @ and j are distinct integers, prove that 5 —j is a factor of 4" — 5" whenever #

is a positive integer.

Ans. We have, 5" = |_['c;r—.i;1 |45

= " =" Cy(a—b)"+'C (a=b)" b+"Cyla-b)" &'+ +C,b

a — b ="Co(a —b)" +"C1(a—b)" 1b+.............. +"Cp-1(a — )" L+ b —b°
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- - . R - ; T - . wp=3 A - . o oo
=g -b"=(a-b) +"C(a-b) b+"C,(a-b) b +.... +°C,y(a=b)p™"
—

¥ T K ; - [, . ¥ . . ¥ ; . ¥ o H—
a"=b"=(a-b)(a=b)" +"Cla=b) B+ "Cyla=b) B+ ... +iC, b

=a" — " = k(a — b),where
k= [(a — )" ' +1C1(a—b)""b+......... +"Cp—1b" 1| is an integer

which shows that ['_._r;r — .E:_'| is a factor of 4" —p"

5. Evaluate: ({3 +./2 '|: - ﬁ_ﬁf

Ans. First we will consider (a + )% — (a — b)®

Using Binomial Theorem, we have

(a+b)¢—(a—10b)b=
[6C'oa6 +6C1a%b + 6Ca%b? + 5C3a38® + 6C1a?b* + 5Csal® + 60666}

— [600(16 — 6C’1a5b + 6C’2a4b2 — 6C’3a3b3 + 6C4a2b4 — 6C5ab5 + 606176}

=[a% + 6a’b + 15a*b? + 20a3b® + 15a%b* + 6ab® + b9]
— [a® — 6a%b + 15a%6? — 20a3b3 + 15a%b* — 6ab’ + b°]

= 12a%b + 40a3b® + 12ab® = 4ab (3a* + 10a?6> + 3b*)
" (a+b)%— (a—b)%=4ab(3a? + 10a?b* + 3b%) .ccccoooevvvnnes (i)
Putting a = +/3 and b = /2 in equation(i),we get
(vV3+v2)° = (v3-+v2)" = 4v3v2 [3(3)" + 10(v3)* (v2)’ +3(v2)']

=4/6 (27 + 60 + 12) = 4,/6 x 99 = 396./6
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4 - 4
6. Find the value of | a +ala =1 | +|la”—~Ja —1] .

Ans. Putting 4° = v and .{;? —1 = 1. we have

| - = 4 . - - 4 . . . .
(& +a* 1) +(a* =@ -1 = (x+3) +(x-1)°

— [400564 —|—4C’1a33y—|—402x2y2 + 4C’3scly3 —|—4C’4y4} + [400374 _ 401$3y-|— 402:c2y2 _

= 4C1’+ET'L+C1_I |-+61’1+1|

P ey - L - 4]
=2{a ) +6la”) |va -1| +|+a -1}
= 2| a’ +6a’ [-.clf: —1_'] +[_c1r: —1_']‘ |

= Zl_a::rS +6a° —ba* +at —2a° +1_|

r s 5 = 4 1, 47
=2a +6a —5%a —2a +1|

7. Find an approximation of [ () 99 '|: using the first three terms of its expansion.

Ans. We have,

(1+x)"="Co+"Chz + NC9x2 +"C3E3 4 oo +nCrx™
Here (0.99)" =(1-0.01)" = |1+ (~0.01)°|= 7, = €, (0.01) = C, (0.01)" o

= 1-5x%(0.01)=10x(0.01)" =1-005+0001______ = 1.001 - 0.05=0.951

8. Find 7%, if the ratio of the fifth term from the beginning to the fifth term from the end

in the expansion of I +_ s H."_ 1

2D
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Ans. We have the general term of the binomial expansion
(a +b)" = "Coa™ + "C1a™ b+ "C2a™ 26 +"C3a™ 3b3+.. ...

T.1 = "Cra™"b"
Also r' term from the end=(n-r+2)™ term from the beginning

50 term from the beginning = Ty = Ty11 = "Csa" *b* and

50 term from the end = Ty 510="T, 3= T(n_4)+1 = "C,_sa*b" 4

Hence in the expansion of = 42 + |

Sy

2 ™, -1-
f y :.-_4 i 1
5t term from the beginning = *(" " iﬁ | % , and
VoD ARl
a3}

) I_1, ..-- 1 .\'.I -
th - R 4 I
5% term from the end = C.. | Jf | | =

5

Given that

I .

; ; el 1

0 4 I

“ U E
; w =3

; 401 1 1
C:-_--t | 2 | ﬁ |

ia 4-—n+4 \/3
—, ({‘/i)n_ a (L) = —, since "Cy ="Cyp_r
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= n—8=2

—= n=10

- 4

9. Expand using binomial theorem I 1+ Ry
2 x

x=0

Ans. We have, (1 + z)" = "Co + "Crz +"Cax? +"Csx3+.......cc... ... +nCLz™

r -4 T - w4
_ x 2 [, [ x
| 2 .-'|.'- | i

. . Y A X x ) x X
8 16 32 , 16 3 i i
6, 8 32, 16 AT A
st ata Tty o0

10. Find the expansion of [ 3" — 2ax + 3a° |” using binomial theorem.

-

LFE]

Ans. Here (3x” — 2ax+3a” | =| (3x" —2ax|+34" |
=3C, (3x" —2ax| + C,(3x" = 2ax|) (3" |+ C, (3x" —2ax)(3a" | + C.(3a°|
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(32 —2ax| +3x3a" (3x* = 2ax) +3%9a*(3x" —2ax|+274°

27 8@’ —Sdad +36a’x" +94" | 9x" +4a’x’ —12ax |+ 274" (3% — 2ax|+274°

27" — 82 — 840 13685 + 812y +36a Y —1084° 1818 Y — 5447 x+274°

= 27x =84y +117a*x* —1162° Y +117a** = 84a°x+ 274°
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