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Conceptual Review: Immerse yourself in a focused review of the Binomial Theorem,
revisiting fundomental concepts such as binomial coefficients, expansion formuloe, and the
general term. Strengthen your understanding of the unique patterns exhibited in binomial
expPansions.

Formulae Mastery: Reinforce your knowledge of essential formulae related to the Binomial
Theorem. Navigate through expansions like (a+b)n and understand the relationships
between coefficients.

Problem-Solving Techniques: Benefit from a plethora of solved examples and problem-
solving techniques, empowering you to tackle a diverse range of problems related to
coordinate geometry and straight lines.

Pattern Recognition: Develop a keen eye for recognizing patterns in binomial expansions.
Practice identifuing coefficients and terms efficiently, enhancing your problem-solving skills.

Applications in Algebraic Problem-Solving: Connect theoretical knowledge to practical
applications in algebra. €xplore how the Binomial Theorem is employed in problem-solving,
providing you with a versatile tool for tackling mathematical challenges.

Practice €xercises: €ngage in targeted practice exercises covering different difficulty levels.
The module ensures you are well-prepared for assessments and class examinations.

Online Accessibility: The revision module is accessible online, allowing you to study anytime
anywhere. This flexibility enables you to integrate revision seamlessly into your schedule.
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If n is negative integer, then n! is not defined. We The general term of an expansion (a-+b)" is

state bionomial theorem in another form T..="C,a™b", 0<r<nreN

(atb)’=a" AL n(n-1) TR Middle Terms:

" = 1.In (a+b)", if n is even, then the no. of terms in the expansion is odd.
O=D0=2) s n(=Dn=2)n=r+1) Therefore, there is only one middle term and it is  7+2 ferin,
I 3! : ' r! 2

2.In (a+b)", if 7 is odd then the no. of terms in the expansion is even.

I - —2)rrenane -

m Here, 7., nta B 2)| (p=rtD a"’h Therefore, there are two middle terms and those are

o " n+1)" n+3Y

j - and T, terms.
74 Y

m

In the expansion of (a+b)",
(i) Taking a=x and b=-y, we obtain
(x-y)'2CEUCx™y +'C, XAy - - - +(-1)" 'C, y"
(ii) Taking a=1, b=x, we obtain
(L) =1C " C X HIC A C X e 20
(iii) Taking a=1, b=-x, we obtain
(I=x)'="C="C x+"Cx*+--—+(-1)""C x"

If a, beR and neN, then

(a+b)' =Cya"d" +C a0 +'C,a"b" +
—————— +'C,a’
* Remarks: If the index of the binomial is # then the expansion
contains n+1 terms.
+ In each term, the sum of indices of a and b is always n.
« Coefficients of the terms in binomial expansion equidistant
from both the ends are equal.

The coefficient “C;, "C,,"C,---—-"C, in the expansion of (a+b)" are (a=b)" =C,a"b’ —"C,a""b' +'C,a" b’ +
called binomial coefficients and denoted by Cg, Cy, Cp—C, | | ——— +(=1y"Ca'b'
respectively

Properties of binomial coefficients:

() Gy Cy + Gyt mmm -+ Gy =2
(i) Cp-C+Cy—---- - + (1Y C=0
(iif) C0+C2+C4+- ---=C 1+C3+C5 $omon =l

) .+.n =
(v1)"C "H
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Exercise 8.1

=30 —dDx 3 205" Bt %x-‘ _1.s

Expand each of the expressions in Exercises 1 5. 32
Sol. (1-2x)’ + x=3)
= \(., ] + <(. 14 ( 21‘) =+ ‘(, 1 (— 2\)" Sol. (2’\, _ 3)6

sC J* (—2\)‘+’C 1(- 2\)4+‘(', 19(-2x)°

: ANITd13H

5.4 4
=L1+51 20+ 751 4+ 151 (80 =%Co20)° + 5y (2x)° (-3) + 8y (234 (-3)?

.
0
5 £ 2 116x% 4 (232x) +%C;2x)° (-3)* + 8¢, 20)% (-3)*
0 1
(¥% ]
o = 1— 10x +40x2 — 80 + 80x*— 32 +6C5(2x)(-3)° +°C(20)°(-3)°
s+
E 2 2_xY —6ax® + 23205y - z)+ (16\ )9
= ' X 2 = l =
Ng
N 5
* 5 o 6.5.4 5 6.5 .,
o 2 (_x + 8x3)(=27) +—= (4x2)81
ol S [.ﬁ( 2]] W kool W kol
|
>
7 5 4 6
X =(~(5,0)(3) +CG. |)(Z) (_1] +(2x)(-243)+729
8 X X 2
(¥, ]
o 3 = 64x° —576x° +2160x* —4320x°
) +4860x> —2916x+ 729

3 2 2

2 Y 5 i 2\ %
C(5.2) = | —= C(5.3 -
w3 (5] e >(x)( :

X

+10(3_)2 (—%)3 . 5(3)(—5)4 +(—§)5 +C, (%J}(%]z +76s (%J

CBSE-MATHEMATICS A = P STUDY CIRCLE

N
7
Qo
-
=
(0]
(0]
=
w
>
-
A
(0]
=
9
0
O
=
s
m
s
-
L
>
Z
>
0
I
O
3
‘7'(
-
>
<
@
>
-~
A
<o
N
0
N
>
T




/ E P NT-NEET-CBSE
¥“u STUDY CIRCLE

ACCENTS SDUCATIONAL PROMOTERS

; \_.1»45 RUMEE 7.
a(3)5) <3 5
ey 3/\x 3 3
Sol.
Y o 5a 1 542 1
S—t e — —— — —
243 181 'x 1227 42
JS4x 1 5x1 1
12 9 @ 13
¥ 5 310 101 51 1
=t b — Xt — — = —+—
243 81 27 9 'x 3,3 ¥

h
/ S <

-

4
|-
. ——

D

1) 1y’ 1
Sol. (x+—) =6('0x(’(—) +(’('|x5(—)
X X b

: 3NI1d13H

5 6
| 6(‘5x(l 1 60" (1_) Sol.
X x
5

+6_-5(L)+9(L)+ L)
L2y ) T\t 0 9,
6 1 Sol.

=x% +6x* +15x2+20 +|5—12-+—f4 C—
b o X X

6. Using Binomial Theorem, evaluate the
following:
(96)°

Sol. We express 96 as the sum or difference of two
numbers whose powers are easier to calculate, 10.
and then use Binomial Theorem.

Write 96 = 100-4 Sol.
Therefore
(96)* =(100-4)?
=3C, (100)* = 3C, (100)* (4) + 3C,(100)(4)*
o 3(:3(4)3
= 1000000 —3(10000) (4) + 3 (100) (16)— (64)
= 1000000 — 120000+ 4800 — 64 = 884736

S0S0S96ELL16* // 0E198S6E66° L6+
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Using binomial theorem, evaluate the value of
(102)3

(102)° = (100+2)°

=100’ +°C,(100)*2+°C, (100)* 2
+°C,(100)22% +°C,(100)2* +°C4(100)° 2°

= 10000000000 +5 x (100000000) x 2

+% (1000000) x 4 +% (10000)x 8

+?—(l()0)x 16+32

=10000000000 + 1000000000 +40000000
+800000 +8000 +32

=11040808032

Using Binomial Theorem, evaluate the
following :

(101)*
(101)*=(100+1)*
=4C (100 +3C (100)° (1) +4C,(100)* (1)
+4C,(100)! (1) +4C (1)
= 100000000+ 4 (1000000) + 6(10000)+4 (100)+ 1
= 100000000 +4 000000 + 60000+ 400+ |
= 104060401
Using Binomial theorem evaluate (99)°
(995=(100—-1)°
=3Cy(100)° +3C (100)*-1)
+3C,(100P3 (1) +3C,(100)* (1)}
+ 3C,(100)(-1)* +(-1y
= 10000000000 — 500000000 + 10000000
~ 100000+ 5001 = 9509900499

Using Binomial theorem indicate which
number is larger (1.1)19%0 or 1000.

(l. 1)10000 - “ 8 (0.1)]10000
Expanding by binomial theorem
=C(10000,0) (1)'0000
+C (10000, 1)(1)1°%90- 10, 1)+ other terms
=1+ 10000 x 0.1 + other terms
= 1001 + other terms
Hence, (1.1)'°990> 1000.
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11.  Find (a+ b)* - (a-b)*. Hence, evaluate
(3+V2)'-(3-2)*
Sol. () (a+b)* =a*+2Ca’b+*Cra’b?
+4Ca" +7C,a%"
=a* +1a°b+6a%b* +1ab> +b*  ...()
(a— b)4 =a*+ 4(]03 (-b)+ 4('202 (—b)2
+*Cat-IP + O
=a—4a’b+6a°b* —4ab® +b* .. (i)
Subtracting (i1) from (1)
(a+b)* = (a-b)* =2[4a°b+4ab’]
=8ab(a* +b%) .. ()
% Putting a =~/3,h=+/2 in equ. (iii)
§ 3 +2)* -3 -2)*
; =832 (3 +(V2)’]
E =8J6(3+2) =406
3 12.  Find (x +1)° + (x - 1)°, Hence or otherwise
g evaluate (+2+1)% +(v2-1)°
g Sol. (x+1)°=x0+%Cx°1+6C,x* 1°+ 6 5 1P
? +6C, 214 +5Csx.1° 45 Co 2.1
E =x%+6x° +15x% +20x° +15x% +6x+1
N sl
o e—1)® =x8 45023 (~1) + 5C, x4 (- 1)?
g + 90 D 4
+8Csx (=1 +° Co 22.(-1)°
=x%—6x° +15x* =202 +15x% —6x +1 ...(ii)
Adding (1) and (i1)
O+ 1)6+(x—1)6=2[x0+ 15x* + 15x2+ 1]
Putting x = /2
V2 +D)°+(W2-1°
=2[(V2)° +15(/2)* +15(/2)* +1]
CBSE-MATHEMATICS
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14.
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=2[8+ 60+30+1]=2x99=198

Show that 9" *! — 8n — 9 is divisible by 64

whenever n is a positive integer.

We have

(A+xy"*"1=Cn+1,0)+C@n+1, x
+Cn+1,2)x2+Cn+1,3)x3
S T +Cn+1,n+1)x*!

Putting x = 8, we get

(1+8y"''=Cn+1,00+Cm+1, 18
+C(n+1,2)8+Cn+1,3)8°

o +Cn+1,n+1)8"*1
9" 1=Cn+1,0)+Cn+1,1)8+ C(n+1,2)8?
+C(n+1,3)83+.........

+Cn+1,n+1)8"+1
[Cm+1,0)=1and C(n+1,1)=n+1]
or 9 '=1+8+8+C(n+1,2)8
+Cn+1,3)83+ ...
+Cn+1,n+1)8"1
oo 91 _8p-9
=Cn+1,2)8+C(n+1,3)8

F o +Cn+1,n+1)8"+!1
=8[C(n+1,2)+C(n+1,3)8
+Cn+1,4)8+...........

+Cn+1,n+1)8"1]
971 —8n—9= 64 x some constant quantity.
Hence, 97 *! —817—9 isdivisible by 64
whenever # is a positive integer.

n
Prove that Z & .=
r=0

& n n 2
Y3, =" ¥ O F e
r=0

+7C,. 3+t "C, 3"
=(1+3y'=4"

Exercise 8.2

Find the coefficient of x* in (x + 3)%.

Sol. General term in (x +3)*=5C x% 7.3"

2.
Sol.

We have to find the coefficient of x°

8—r=5,r=8-5=3

. Coefficient of x* (putting r=3)

876
123
Find the coefficient of a%h” in (a—2b)'2.
(a—2b)12=[a+(-2b)]"

General term 7, _, = C(12,r) a'? "(=2b)".

=8C,. 3 .27=5627=1512
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Putting 12—r=5or 12-5=r=r=7
1,,,=C(12,7)a"?-7(-2b)
=(C(12, 7 a® ((2b)'=C(12,7)(-2) a°b’
Hence required coefficient is ((12, 7) (-2)7
= _12t 27

75!

_ =12x11x10x9x8x 7!x27
7!x5x4x3x2x1

=8x—11x9x27

=-99 x 8 x 128=-101376

Write the general term in the expansion of

2-p°.

General term=T,, , =C (x})® " (-y)

6! Lins
=1y \,12 21.1)1

ri(6-r)!”
Werite the general term in the expansion of
(2 —yx)12, x # 0.
Binomial expansion is (x* — yx)!2
General term 7, ="2C (x*)" " (=wx)
___ 12
ri(12—-n)!
=D 12!
=—X
ri(12-r)!
Find the 4" term in the expansion of (x—2y)'?
4"™term =7} _, in the expansion of (x + (-2y))"?
=120, 1273 [~2y]3

X5 (Y x

24-r r

e 10 e a8
[.2.3

=-220x 8.x%3=-1760x"
Find the 13" term in the expansion of

1 18
Ix———| ,x#0
( 3&)

3%, T =T, 4

1 12
= 18(‘12 (9".)18 -12 (_ ‘;‘/__‘_)

187 a6 6, ni2 1 . 1
= (‘69 B < (—l) #—zx—s

6

_ 2.6 _1

y

Sol.

Sol.

MATHEMRATICS

THEOREM

~12

3
= 18564 x = = 18564
3-

Find the middle term in the expansion of

-4

Number of terms in the expansionis 7+ 1 =8
There are two middle terms which are

th th
(i) &(EJ i, 4bgsh
2 2
Hence, we have to find 7, and 7 in the

3Y 3\T
given expansion | 3—— | =[3+| -
6 6

3Y
. (. y
T.,=C(, I')37 ! {—?) ses(1)
NowT’,+l=T_‘ or r+1=4 r=3
Putting =3, we have
73 o ]
I,=C1,3)3"|-——
: 6
9
B 4, 3% . =l 3 9
=C(7,3)3%(-1) ? ——3!4!23.\
-7X6x5x4! 3 o9 105 o
=X =———x

3Ix2x1x4! 237 T g
Again I, = T5 orr+1=5o0orr=4
Putting »=41n (1), we have
12

X
T,,,=Ts=C(,4)37 4(—1)46—4

71 3% 7x6exs5x4l  x!12

— = X
41313424 T 3x2xIx4! 3x24

35
=32

Find the middle term in the expansion of

% 10
49
[3 y)

Number of terms in the expansion is
10+1=11  (odd)
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th
Middle term of the expansion 1s (g— * I) term
=5+ D" term=6"term

% 10-5
Ty =Ty = CQ0, 5)(';) O

5
=C(10,5)59°y° =C(10, 53 x°y*
3

! !
=1_0-35x5v5=1_0~35x5 s
5110-5)" ~ 7 T 515!

_ le9x8x7x6x5!%5Y5v5
5x4x3x2x1x5! -

=61236x°y°

9. In the expansion of (1 + a)”* ", prove that
coefficients of @ and &" are equal.

L Sol.  General term in the expansion of (1 +a)” " " is
— v —m+tn r

o - Lo Cu

> Puting r=m

m

0 Tyn = m+"Cm"m )

Coefticient of " = ’"'”’(‘m
Again putting r =n
_Iﬂ+" v n
Tn+l - ( nd

Cocfficient of ¢” ="*"C, ="*"C,, ... (ii)

[... n(vr =n( 5 1-]
From (i) and (i1) coefficient of @ is equal to
coefficient of a”.

10.  The coefficients of the (r — 1), AP and
(r+1)™ terms in the expansion of (x+ 1)" are
in the ratioof 1: 3 :5. Findn and r.

Sol.  General term in the expansion of (x + 1)"1s

S0S0S96ELL16* // 0E198BS6E66° L6+

-2
Loy =Ty ="Crx’
L =Ty = "Cr X

T

7

Cn,r=2):Cn,r=1):C(n,r)=1:3:5

_ngoUr
1 = (,..x

Clnr=2) Clr=1) Cln2)
1 3 5

or

CBSE-MATHEMATICS

11.

Sol.

MATHEMATICS
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Ir Cin,r—-2) C(n,r-1)
1 3

or 3C(n,r—2)=C(n,r-1)

n! n!

or 3 =
r=2)!n+2-r)! (F-DW(n+l-r)!
3
or
r=2)!n+2-r)Y(n+1-r)!
a 1
- (r=Dr-=-2)!(n+1-r)!
3 1
or =

n+2-r r-1
or 3[‘—3=”+2_,‘
or 4r=n+5 .G
Again if Cn, r=1) _ C(n,r)
3 5
or 5(‘(”. ’._l)=3(v‘(l1.,r)

| |
5 n! 3"
(r—=D!n+1-r)! rl(n—r)!
5 3
or =
(r=D'n+1=r)n-r) r(r-DHn-r)!
or S5r=3m+1-=r)or 8&=3n+3 ... (11)
From (1) & (i1) 2n+10=3n+3
or 3n-2n=10-3=>n=7
From (1) 8r=21+3=24
: r=3

n=7,r=3

or

Prove that the coefficient of x” in the expansion
of (1 +x)2 is twice the coefficient of x” in the
expansion of (1 +x)>"~1,
General term in the expansion of (1 +x)*"is
Tosy =CR00%
Putting r =n, we have
Ly™= C2n, n)x"
Coefficient of x” = C(2n, n)
Again general term in the expansion of
(1+x)*1isT  ,=C@2n-1,rx"
Putting » = n, we have
T .=C2n-1,nx"

n+1
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Coeflicient of x” in the expansion of (1+x)*"~!
1sC2n—1,n)

According to the problem, we have to prove
that

C(2n,n)=2xC2n-1, n)

” 2n! : 2n-1)!
n!'(2n—n)! a n'2n-1-n)!
! =511
o 2n! (2n !
n!n! n'(n—l)'
Multiplying N and I by » on RHS, we have
2n!  2n(2n-1)!
nin! nln(n—1)!
! !
Le 2”—- =-2L , Which is true.
nln!  nlnl’

Hence proved.

Find a positive value of m for which the coeffi-
cient of x? in the expansion (1 + x)" is 6.
Given expansion is (1 +x)™. Now,
Generalterm =7, ="C, x"

Putr=2, wehave

T3 _m (~2 .,\72

According to the question ((m,2)=06
m(m—1)
B g

= m-m=12
or m*-m-12=0
= m—4m+3Im-12=0
or (m—4)y(m+3)=0
. m=4,sincem#-73

MISCELLANEOUS EXERCISE

Find a, b and n in the expansion of (a + b)". If
the first three terms of the expansion are 729,
7290 and 30375, respectively.

Sol. T, of(at+b)'=a"=729 .
Tyof (a+by'="Ca" ' b=7290 .. (i)
Ty of (a+by ="Cya" 2 h*=30375 .. (iii
Dividing (1) by (i1),
a” a 729 L ori L .
"Ca"™p 7290 107 mb 10 @)
CBSE-MATHEMATICS

Sol.

Sol.

MATHEMATICS

THEOREM

Dividing (ii) by (iii)
"Ca" b 7290
n(»zan—zbz " 30375
na" b 7290 6
or — =—
n(n=1) p-2,2 30375 25
T(l b
2 " a 6
F 21 b 25 e+ ()
Dividing (iv) by (v)

(n=Db 1 25 5
—X =—X
nb 2a 10 6 12
n—1 __5_
2n 12
or 12n-12=10n
or 2n=12o0r n=6
Also, putting n=61n (i) a® =729 . a=
Putting n=6,a =13 in eqn (1v)
3 1 . 30
6b 10 7 6
Thusa=3,b=5, n=0
Find « if the coefficients of x> and x* in the
expansion of (3 + ax)’ are equal.
Generalterm=7, _,=°C.3° "a"x"
Putting r=2
Coefficient of x? =7C,. 37 ~24?

C
=ﬁ.37az

or

=5

=4.3%a% ...(i)

Putting =3
Coefficient of x*= C;. 393

i = 9xi><7x36xa3

=4x7x37. 43 .. (i)
Equating (1) & (11)
43742 =4x7x3"xa

C
or 32=7a = g==

Find the coefficient of x5 in the product
(1+ 2x)%(1-x)7 using binomial theorem.

(1+2x)°
=501+ 5C2x) + 8 Co(20)% +6 Gy 2x)°
+8¢, 2x)* + 8C5(2x)° +8C(20)°
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=1+12x+60x? +20x 8x> +15x16x*
+6%32x° +64x°

=1+12x+60x% +160x> +240x*

+192x° +64x° ()

(1-x)7 =1- 7(",x + 7('2,\'2 .- 7('3,\’3 + 7('4.\'4

S 7C5.Y5 + 7C6.r6 - 7(‘7.\’7
=1-7x +21x2-35x3+35x*
=213+ X0 —x7  ...(ii)
Multiplying (1) and (i1) and collecting the
coefficient of x3
. Coefficient of x* in the product (1 + 2x)°
(1-x)
=1x(21)+12x 35+ 60 x (-=35)+ 160 x 21
+240 x (=7)+192 x 1
=-21+420-2100+3360—-1680+192=171
If @ and b are distinct integers, prove that
a - b is a factor of a” — b", whenever n is a
positive integer.
Now,a=a+b-b=b+(a->b)
a"={b+(a-b)}"
=p"+ n(‘l hn- I(a —b) < n(‘2 b"'z(a _b)‘_’

Thus, (a— b) is a factor of (a” — b").

Evaluate (v/3 ++/2)° — (/3 -/2)°

(3 +42)°

=(3)*+°C,(V3)'V2) +°C,(3) (V2)

+ 5GP Y + ¢, 6P 6y
+5C,(V3XV2)' +(2)° ... ()

W3-V2)°

=(3) -°C,(\3) (V2) +°C,(\3)* (2)?
S (B2 + 0B Yy

—0C(V3)W2) +(2)° ... (i)
Subtracting (11) from (1)

(3+42)° -(3-2)°

MATHEMRATICS

THEOREM

=2°C,v3)'2)+°C;(3)' 2)}
+°C(V3)2)'|

=2[63%2.2V2 4+203%2 272 1631225 |

=23"2.22[6.3% +20.3.2+6.2%]

= 26[54+120+24]

=26 x198 =396+/6
6. Find the value of

(a2+\/az—l)4+(az —\/az —1)4-
Putaz=x, \/az —] =y

v »
(x+ y)4 =xt+4 ,.\'3_v 3% X yz

Sol.

P 4Gyt D
(x-— .v)4 =x*- 4(',.\'3,1? + 4('2x2y2
A +4Cyt (D)
Adding (1) & (i1)
(x+ ) +(x- )t =20t 40?2 + 40t
=2x* +6x%y? + %]

(a2+ 02—1)4+(02— (12—1)4

= A(a®)* +6(@>)P(a® - 1)? +(Va? - 1)*]
= 2[(18 +6a4(a2 -1+ (a2 —1)2]
=Aa® +6a* (@® - +a* -2a% +1]

= 2[(18 46a” ~5a"—20% + 1]
1 Find an approximation of (0.99)% using the
first three terms of its expansion.
(0.99)°=(1-0.01)°
=1 _5(‘l X (0.0])"‘ 5(‘2 x (0.01)2 ............
=1-0.05+10x0.0001...............
=1.001-0.05 =0.951
8. Find n, if the ratio of the fifth term from the
beginning to the fifth term from the end in the

Sol.

1
expansion of (%”‘%) isV6:1.

4
SoL T.in|2"4+ | "_n(- 2!/ 44 1
o Fell Tl A 13174
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Ty = T N T T A
) =(1+i) —8.—[1+i] +24—(1+1)
] 2 U2 AL 2
=M 3= LD
Total number of terms =n + 1 e E L2 2 » K
Fifth term from the end y 'z ) '
=[(n+1)=5+1|®term from the beginning g ; X X) X\~
=(n-3)M"term Expanding, HE i 14.E J 1.1.E
/ j 2 3 4
_ney 1/4 \n=(n-4) 4 S 5
= Cra-27) ‘(31/4) (Hﬁ)_z S JER LT AW LI
' 27 x 2 4 8 16
) 1 n-4/4 | n-4/4 , . '
="C_,2|- _ne, o (L :
i (3) (4'2'(3J ® —x.l(l+3.£+3.i+ij
Dividing (1) by (i1) x 2 4 8
i 1
ne, on-4)/4 2 -
$ 3 _ﬁ -§-24l |+x+L —32xi(1+:)+ﬂ
\=D/a x 4 £\ 2)
"(v42(3) A
T :
A =|1+2x +lx2 +lx3 e
= n_, 27 727 76
3 - 24 24
N 1 %-2 1 —(—+12+6x+x2)+(—2+—+6]
|- e p
° ‘ 32 16) 16
S o Zgly - —(";+—2—)+—4'
0 24 34 =62 xr X E
n N
2 n_, %
o & 64 =62 o2 16 8 32 16 =
- 1 n S T A e e ey 0
:: = ——2:— o —=— 16 2 2 X X x° x g
+ 4 B 4 2 10.  Find the expansion of (3x* - 2ax + 3a?)® using -
e R 2x4= 10 binomial theorem. >
N 2 ) 3 )
§ 9, Expand using Binomial theorem Sol. [3"' —a(2x—3a)] S
X =
(¥} 4 0
S 1+5-2) <0 =(3x%)* -3¢, 3x)2 a@@x-3a) o
& 2 x)° 3 2. 32 3 3 2
& p +7C,(3x").a”(2x-3a)-a’ (2x-3a) =
x) 2 >
Sol. [(H;J—;] = 27x8 - 27x*a(2x - 3a) —
’ >
N N g +9x%a? (4x% =12ax +9a%) £
=|1+=— +4('1 [a ——] 3 2 ’ 3 0
2 2 X —a” (3.4x“.3a-3.2x9a" -27a") 6
‘o (l X )2 ( 2 )2 =27x% =57 a +81a*x* +36a°x* i
+ +=| | -= 5
5 x ~108a°x® +81a*x* -8a°+3364*x? - 54a°x +274a° A
3 4 =27x% - 54ax’ +117a%x* -1164°x* 5
+4(' (14_1)[_2) +4(‘ [_E] =2/x ax ax a x ;};
. 2 X ox +117a*x? - 54a°x +274° B
o
]
0
o
=
I
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| secrions|  PRACTICE QUESTIONS <4

SHORT ANSWER QUESTIONS

collecting the like terms in the expansion of
(1+x)1000 4 x (1 4+x) 99 +x2(1 +x)?8 + . +x

1. If the coefficient of x in (x* + k/x)* is 270 then 1000
find the value of &.
2. Findthe term independent of x in the expansion LonG ANSWER QUESTIONS
[ 51 )9 1. If the #*" term in the expansion of
X
? 9 ) 10
. . : S| containe v4 :
3. Evaluate the number of terms in the expansion ( 1 32 ) contains x*, then determine the
(x+p+2)1°.
value of r.
n
; . . : X 2. Evaluate the coefficient of x>* in the expan-
4. If the coefficient of x” and x® in (2 + —) are . P
3 sion
I v ~
= equal , then find the value of n. 100
= P . \50 T . 100 ~ 100-m ~m
- 5. In the expansion of (1 +x)°?, Evaluate the sum 2 Culx=3) .
o of the coefficient of odd powers of x. m=0
S 6. In the expansion of (1+ x)”. (1 —x)", the 3. Find the coefficient of x* in the expansion of
— e ~ ) o =
5 coefficient of x and x= are 3 and —6 respec- (1+x+x2 +3 ).
o tively, then find the value of m. " " ; i
7 . Y , . 5 4 Find the number of zero terms in the expansion
th 7. Find the approximate value of (7.995)"" N
o 5 : 3
o correct to four decimal places. of (1+ 3«/§x)9 +(1- 3«/§x)9. %
S 8. Evaluate 3-"C,-8."C, + 13."C,-18."C. : y y -
= ik ! 4 3 5.  If the third term in the expansion of 0]
= R to(n+ 1) term. O
% 9.  Find the coeficient of x 12 in the expansion of [x+ x10810% ]5 1s equal to 10,00,000, then find ‘c;
- 20
3 (_\. 3 %) _ the value of x. g
§ 10. Fi dx‘l ddle ¢ e ) ¢ 6. Given positive integers > 1, n >2 and the co- S
. Find the middle term in the expansion o . . . =
= g ! ! panAel efficients of (37)™ and (r + 2)™ terms in the o
3 2 3 )20 Binomial expansion of (1 +x)* are equal. Find B
th - . Z —
(;" _5.‘ ) . the relation between n and . m
_ i ' . 7. Find the greatest coefficient in the expansion =
11. Find the 7th term from the end in the expansion of (1+ )10, g
) 10 8. Determine the greatest coefficient in the o
g , T
of (-‘ —‘_3) : expansion of (1+x)>" "2 g
] - 4 o 9. If(l-x+x2)'=a,+ax+tax’+..... Hig, A
12. S!ww lhal? "= 15n.— 1 1s divisible by 225. then find the value of @, + @+ @, + ...... ray. o
13. Ifthe coefficients of (r— 5)"and (2 — 1)th = 5 =
g 3 . e v v . ®
s in the expansion of (1 +x)** are equal, find . ’ (
lcrmsm LLXPJPSI()H(? go X) (.ln.a!u‘a‘, md il kit Cy —&+(—2——3+........ >
14. Find the coefficient of x° after simplifying and 2 3 4 v
s
0
[+
o
T
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11.  Find the number of integral terms in the 2. If (3\/§+5)7 — P+ F, where Pis an integer

, 1211024 . . N
expansion of (5" oS 8) X and F1s a proper fraction, then find the value

of F(P+F).

12.  Find the term independent of x in the expansion 23. If the fourth term in the expansion of

of (1 +x)’ (] +l)n ' gyt (Flogx)y 4 (17216 is equal to 200 and
' x> 1, then find the value of x.
13.  Determine the value of 24.  Find the value of x for which the 6th term in the
B =04 0 ="G b I expansion of

14. Evaluate

f x-1 1
Ca M 30+ 505+ TC e +@2n+1)C, {2'°g2 o +7’+m is 84.

. 1 ]
1 Hoklves TEVry . Find the ratio of 11th term from the beginning

16.  Find the vall;e of and 11th term from the end in the expansion of

= i1 131 1351 %
AL I - — T
= 222472 2462 sl
S x

17.  Determine the coefficient of x” (0 < r<n-—1) 26, Skt Pt e iridelle terim i1y the expansivn of

in the expansion of
(x+3)"~ I+ (432 (x+ 2) 1+ x)Z" i 1.3.5.......CZn=1)
F+3Y 3+ 22 A +(e+2y! n'!
18.  Find numerically greatest term in the expan- 27, Ifa, a,, a,, a, are the coefficients of any four

O
T

5 consecutive terms in the expansion of (1 + x)”,
sion of (2 + 3x)? when x = -

S0S0S96ELL16* // 0E198S6E66° L6+

. @ as 2a,
19.  Find the sum of series oG thal ay +a, 8 az +ay : a +ay
M{(bz - 2(‘12 i 3(~22 _ 4(32 28. If P be the sum of odd terms and Q that of even
n! terms in the expansion of (x +a)”, prove that :
— +(=1)"(n+1)C,%} 0 (2-ay=p-Q?
where n is an even positive integer. (i) (x+a)’"—(x—a)*"=4PQ
20.  Find the value of (i) (e+a)2"+(x—a)?=2 P2+ Q?)
21 25(1\ 2.58(1Y 29. If the coefticients of @ =1, " and " * ! in the
l+:&-5+3_6(§J m(g) Forneene expansion of (I + «&)” are in arithmetic

progression prove that
n—n@r+1)+4r2-2=0.
CoCr +GCrgy +.ene +Cyr Gy 30. Show that 2*" "4 —15n — 16, where n € Nis
divisible by 225.

21. Find the value of

)
Z
Q
n
m
(@)
O
‘:0
v
>
=
P
(@)
(=
9
0
(@)
=
0
m
=
—
I
>
Z
>
0
L
(@)
2
A
v
>
<
(@)
>
s
A
(o)
]
0
O
=
T
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PRACTICE QUESTION'S SOLUTIONS

Short Answer Questions 6.

1. Ans:3
Hint- T, ,=3C (%~ "(kixy =3Ckx'0-3
For coefficientof x, 10 -3r=1=r=3
coefficient y= 5('3 B =270

Ans: 12
Hint -

m(m _]).\‘2 1,
2!

A+0)"(1-0" = [1 +mx +

70 a n(n-=1) »
k3=21—0=27 - k=3 x|:| nx+—2' ........ 4
2. Ans : 84 o Coeff ofx=m-n=3 ...(1)
Kot and coeff. of x> = %(m ~1) +'—2’(n —1)—mn
.
TI'+| = 9(',.(.\'2 )9—,' ( —l) = 9('1.(-—1)" xl 8-3r = ——6 e (ll)
X

Solving (1) & (11), we getm = 12
v N 1 N » "- _3 o = S — 5 /3 f
lorlum,. mdcpcndcmot‘\, 18—3r=0=r=6 7 Hint - (7.995)1 3 (8-.005) 3

~. term independent of x =°C (-1)°=84
3; Ans : 66

Hint - Number of term in the expansion

=(8)' 3 (1-.005/8)"°

=%("+ (n+2) =%(10+1)(10+2) =66

- ANI1d13H

.3 1_lxo.oo5+(1/3)(1/3-1)(.005)'
3 B 2! 8

+
< || - ;‘I{“'Sz RCT—— = 2[1-0.000208] = 1.999584 = 1.9996
o int.- Coefticient of x’ = Coetticient of x 8. 3'"Co‘8-"('1 +13.7C, - 18."C,
© 2 .
o ] 7 1 2 P to(n+1)term
= 8 e o o A B ol s
: —"C, 2" (;) ="C,.2" (;) =3[Cy=Cy+CyF ... ]-5[C,~2C,+3C;]
w i i =3x0-5x0=0
o .
Ny ” o] 9.  Supposex 2 oceursin (#+ 1)th term. We have
:‘ =57t = '.2= 8118 3
— s r

O - s . _ 200 20-r| V| 200 20-4r r
3 T, =" Crx 7| =7 Cx )
™ g 1 .
2 —>——=—=n=55 : 2:
o n-7 83 T'his term contains x 12 if 20 —4r=—-12
E 5. Ans:2¥ or r=8. —_
S Hint - (1+2)°=Cy+Crt C2+ Cpd+ ... A Ccelingat alar ™ gl

FCHY ) 10.  Thebinomial expansion of

T =9 =_1] Success ivelvin @i 2. 3

Replacing x = | and x =—1 Successively in (1) (_ x__yj bl . Theliss

290=Cy+C+ Cy+ CyF et Cgy .. (i) 32

T B +Cyp .. (i) (%H] r——

Subtracting (1i1) from (i1)

PO=0[C, + G+ Co ¥ e + Gl i.e., 11th term is the middle term.
e Ci+C+ Gyt +Cpg=2% Hence the middle term
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_TII_ (10 3 g ¢

=20C,, x10 10

11.  The 7th term from the end = 5th term from

10—(r=1) r—-1
Hint- 7, = “’(’,._1(%) (-i]

1 1=r
_1o¢ (;] (=2) 133

beginning
54 : for coeflicient ofx", 13 -3r=4 = r=3
T, =10CxS (_?) = loc, . 24(?) 2. Ans : 100C,
’ ’ Hint - Given series
12. 2¥=(l6y'=(1+15)" = (x—3)10+10C (x—-3)» 2!
2:”= 1 +"C115+:C2 I8k #C 157 4 WOCLBE - BPRRE e S P
2% 1-15n=152["C,+"C,. 175+ = (= 3)+ 21190 = (y— 1)100 = (] — )10
+nC n-21= : . "
S o~ I =220k . Coeflicient of x3* =1MC,(-1)%3 =-10C,
Where £ 1s an integer. 3 P — "(" '
Hence 247 — 151 — 1 is divisible by 225. : R AT . i
13.  The coefficients of (r—5)" and (2r— 1) terms Hint - (1 +x+x= +07 )" = (1 +2)"(1+ %7y
- of the expansion (1 + x)** are 34C,_ . and = (14+"Cyx+"Cox? +"Cox® +"Cox* +..... +2")
= 34C,, , respectively. Since they are equal so v - i - )
= 340 ‘= 34C
- r-6, 2r-2. X[1+"Cx? +"Cox* ...+ (%)
= Therefore, either r—6 =2r-2 l . . )]
. or r 6=34 (2r 2) >, Cobfficient 6f¥ =0C +*C, *C, +*C,
= [Using the fact that it "C, ="C,, then either 4. Ans:5
§ r=porr=n-p| Hint - Given expression
9 So, we get r=—4 or r = 14. r being a natural 4 5 s g N
4 number, » =—4 isnot possible. So, 7= 14. = 21+ C,(3V2x)* +°C4(3V2x) Z
© 14.  Since the above series 1s a geometric series -
S +9C(3v20)° +2Cy(3V2x)°) 5
S~ ¥ O
1‘ with the common ratio N 1ts sum is .. then number of non-zero terms is 5 &
= ' 5. Ans:10 (g
: 1001 5 3 2 6 8
o (1+ x)'0% 1_(,, = ) 1000 X Hint- 73 =7, =" Cyx"(xlog;p x)° =10° =
o 1+ x (1+x) = =
w == 1+ x . 2 0
o [ ( - ) l+x—x S 3log o x+2(log g x)° =5 o)
& I —— =
S I+ x l+x 5 A
" 2(logyo x)” +5logjg x—2logjgx-5=0 i
:(1 +.Y)|00]—.\‘]00| -{
s - = T
Hence, coefficient of x°9 is given by % Uogig#—Di2log 1 =0 >
' orx=10 orx=10"2 - x=10 >
Wolg, = % 6. Ans:n=2r T
GRSl Hint - Coefficient of (3r)™ term = Coeflicient g
. (7 +7)th =
Long Answer Questions e =
=>2C, (=2C,, =>C@r-)+(@r+1)=2n 2
L Ans:3 @
=>n=2r >
3
o
]
0
o
=
I
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10!

T Ans: ~
(5h°
Hint - Coeflicient of x” is '°C . which is max. if
10 ,
B 5 (as 10 is even)
. .10 10!
Hence greatest coefficient is (s = —
H*
+2)!
8. ns: -QLz_)‘.,_
{(n+1)1}°
Hint - In the expansion of (1+ x)>” 2, the
coeflicientofx", i.e *"*2C termis the greatest
coeflicient
o 2n+2
T if r= =vi=n+1
m
=
z . Greatest Coefficient = 2"+2 Gt
m
o _ (@2n+2)! Q2+
o T+ D+l n2
9 (n+D(n+1) {(n+ 1)1}
w
0
o 1
> 9, Ans: 5(1—3")
w
S Hint - we have
:‘ (1-x+x2 "=ao+a]x+azx2+a3x3+a4x4
O Pl +a, X% ... (i)
3 Replacing x = | and x=— 1 successively in (1)
§ ] =g iy by s T8y F s +a,, ...(i)
< 3"=f10—f{1 +a;“—a}+u4- ........... Pl wenl(1H1)
§ Adding (i1) & (ii1)
3"+1=2Mag+ay+ag+......tay,)
+a,+a,+ - —l("‘"*-l)
= aytaytayF .. a3 =3¢
|
10. Ans: —
n+1
Hint- (1-xy'=Cy— Cix+ Cp? ...+ (=1).C x"
Integration,
CBSE-MATHEMATICS

11.

12.

13.

14.
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L -y 4
n+l

Cx* Cox’ o7
1Y +ZTY+ ........ =

= (‘()x =

]
puttingx=0, A=——

n+l
Now, putting x =1, we get
e c

(‘0—&+(—2—J+ ..... +(-)"'— s

2 3 4 n+l n+l
Ans: 129
Hint - [51,2 + 71!811024 - [(5\.-'2 + 7l~'8)8]|28

SR o T

& 8(1751/277/8 4 8(‘8-7|]28

=[5* +7]"** +(non - integral term)

=129 no. ol integral terms

Anst G + P # b 2

n
Hint - (l+x)"(l +l)
X

=[Co+Cr+Cox? +....... +Cpx")

I 1Y 1Y
X C()+C] [—)+(‘2(_) + ..... +(Vn(_)
X X X

Term independent of x in the expansion

=(‘03+ ('l2 +(‘23’+ ......... + ('"2
Ans: 0
Bk = (14 =1 P e AR ccrmsinrneconsens
+1C "
Putting x =-1, we get
1Cy—"Cy +"Cy="Cy+ ........+ (<1)""C, =0
Ans:2"(n+1)
Hint- We have C, +3C, +5C,+7C;+ ...
+@n+1)C,
= (B g SNC L O of a NG [N +E )
FR{CACABE, Hnssinnsnd +1C.)

=2"42.0 2" 1=2"(n+1)
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15.  Ans: (1-x)3 . | r.5 . 52
c. <=>l1€reg=>=;
Hint - et (13-r)4 9
1 14, 147 3 52 52
|+3.\‘+3.6.\’ +;69\‘ T '.=5<?:>[‘5<T6; r=6>?=>T6>T7
o . T 1s the greatest term in the expansion of
=(+y)" =1l+ny+ ! yz +o (1) " e ‘
2! 42
1 ) o 14 {l +_] '
L Ny ==X, "("_'},2 ='—(x2 5
o 44 Hence the greatest term in the expansion of
. 1
Solving , ;= g y=-x (2+3012at x= E is
- 6

Given series = (1 —x)™!?3

12 5 7
16.  Ans: \2/3 (3) .'%‘S(i] i.e.,'z(‘-,(é) &

Hint - The given series L 2 .

T 13 : 19.  Ans: (-1)"*(n+2)
o Jodigp 2 3 (l) -ﬁ(l)- + Hint- C,+ Cpx + C, 2+ Cyf¥ +..oo 4 C 07
z 22 1.2%\2 1,2.3\2 =(1 +xy’ .G
N , _ Diff. (1) afier multiplying by x, we get
S =(]+i)""'=(§]""“= 2 o 2 o8 S e b U Hp+ DC ¥
fg 2 2 3 =(1+x)"+nx(1+x)" 1 ... (i1)
w
> 17. Ans:"C(3"""™-2""7) 4 LY st
© [Hint Replacing x by (-:) in (1), we get
S
N (e+3)" T+ (x+3)" 2 (x 4+ 2)+... Hx£2)" B —ﬂ+&—&+.........
% xox2 N
o 3" —(; n
g = (XT l ("+§) = (x +3)l1 _(x+2)n l n (I ~ x)"
3 S =(1--) = .. (i)
o -
o .. Coefficient of x" ="C,3"~" -"C,2"™" e = o S
o From (11) & (1)
7 R v 2 o v2 v 2 - —Coefficie i
18, Ans: 2C, (%) PL Co” 20" +3Cy" —......... = Coeflicient of the

term independent of x in the expansion of

s\2r 472 (1= x)"TA+x)" +nx(1+x)"1]/ x"
Hint - (2 +3x)'% at x= =(—) [1+ } :

= Coefficient of x" 1n
[(1=x2)"+nx(1-x)1-x2)""1]

o =(_1\2n - n-1¢ _1\(n-2)12
IT|<=>IT,, |as }('—+1)|<=>1 C12C, = 0" 1C gy p=DT
Re==P X

=(-1)"'2 n! + n(n-=1)n/2)
(n/2)/(n/2)! {(n—2)/2})(n/2)'n/2

a|wn

N
Z
o
-
(=
O
O
‘;O
w
>
—
-~
Q
(=
=
0
O
=
-
m
C
—
ar
>
Z
>
0
L
(@)
3
s
v
>
=
@
>
s
A
o0}
N
0
o
=
T
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=(_]),,/2 n+2 n!

LG
2/\2/)
2(n/2)!(n/2)!

n! {C()2 . 2(‘12 +3C22 - 4C32

Foe( =D (n+1)
=(-D)"2 n+2)
20. Ans: 43
Hint

2 2.5(1)2 2.58(1)3
S=l4——+—|—| + - .
32 3.6\2) 3692

1,23 (1), QL) L)

1 \2 2!

- ANITd13H

L (273). (5/3)(8/3)(1)3 N
2

3!

*+3 123 1y
© 2 2
a
® 2n!
7S 21. Ans: {(n=r)(n+r)}
5 Hint
¥ Co+Cx+Cox? 4. +Cx" = (1 +2)"
.\l ~y
> ("(,+£l+........+g’++£%l'—+.........+£'i
9 x ¥y & ¥
3
G 1Y (1+xY
|
. X
Multiplying , we get
CoCr +CCr g +CoCrpn +......
2n
Coefticient of %in L .’\;)
x x
= coefficient of ¥ "inx (1 +x)*"
- B=r = 7. Nt o\
(n—=r)(n+r)!
CBSE-MATHEMATICS

22.

23,

24,

Ans:27
Hint - Given that

GV3+5) =

Let 3V3+5) =S

as 0 <33 -

So,0<S<1
(P+F)-S=

=2['C,(3\3)%.5+7C;(3V3)* 57 +....]
= even integer

Smce P is an integer F-S must be integer.
—-1<F-S<1s0F-S=0i1e.F=S
FP+F)=S(P+F)

=(33-5'(G\3+5) =2’

Ans: 10

Hint= 7;‘ =6(‘3 x2(|+]0g|0.\‘) '\,1/4 =200

6+log x+1
4(1+logx)

Putting log;o x = y, we have

6+y+1 1

{zlog-_y \’(9'" l4-7) +

- {(9"“I +V2 4

o Ty =Ty =G| 977 47 | —=84

2 e 1=47 41

A

=10

=—=y?+3y-4=0
Av+l) y

= y=-4y=1=>x=10*0r10
Sincex>1, .

MATHEMRATICS

binomial
THEOREM

P+F, 0<F<] (1)

2
(V3 +5) )
.. (i)

(V3 +5)7 -(33-5)

5= 1

3

~x=10

7
1
51/5log 203" 141)

7
]

31 41
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Putting 3* =y, we get. 27. a;=7C.a,="C 4 4:83="C 5.8,="C, .4
y2 1947 = 4(3+IJ:>y2+63=12y+36 8y +ay="C HPC 1 ="*1C 4
=12 12yp+27 =0=>y=3,9 [usig *E, + *C._, ="*1C ]

y=3,=>3=3x=1
y=9=3*=32=x=2 . x=1,2
25.  The (r+ )th term in the binomial expansion of

a, +(I3 - n(".,H +8c. re2 = n+l€

+ayis T  ="C *Td ay+a,="C ,+"C, ;="" lCr+ 3
- 11th term from the beginning=T =T, ., L.HS.
10 n n
25 5 1 25, 1 a a C " C "
= 2 C|0(2.\‘)'5 10 [__2] G 215 —_ _ S = — ’ — r+2
X X a +02 as +ay Cl‘+| Cr+3
And 11th term from the end= (26 —10)th
= 16th term from the beginning = #C . (2x)"° n! !
15 ri(n—r)! i r+2)(n—-r-2)!
(_L) =T (D! (n+1)!
9
X (r+D'n-r)! (r+3)(n-r-2)!

- ANITd13H

_ -s( 210# Hence, r+l r+3 2(r+2)
20 = + =
n+l n+l n+l1

: | ) n!
§ ZSCIO 7 P 5 2a, _ (r+Din=r-1! 2(r+2)
3 the desired ratio = xl =-25x1 RIHLS. = ay +a3 I G ) L S
© B¢y 21 20 T+ ) ==
S _ o . =LHS
N 26.  The given expression is (I + x)". Here the g, () Since,
+ index 2n is even. (x+a)'
_'g 2 = HC ’1 - "(' Y"

n
g So ( > +]) 1.e. (n + 1)th term is the middle + "L X" 2q% + s P
9 o M B I g R o Tn+|
a2 term. =T +5L+1; .. )t (+ I+ T+...)
2 e By g =0, (LN e dn 0 =Prg
n

Also (r—a)'="Cox" = "Cyx" a4 "Con" 2
1.234...2n-3)2n-2)

(2n)! = (2n—=1)(2n) o a® —"C3\" P4, (=" "C,,a"

n(2n—n)!" n'n!

(135....2n-3)2n-1)} {2.46..... =L+ I ) - (I I+ Tt o)

N
i
o
n
|y
O
O
b
v
>
=
A
(@)
(=
=
0
O
=
0
m
=
—
ar
>
=
x>
0
L
(@)
2
‘7'§
70
>
<
@
>
70
A
co
[
0
[
=
T

n (2n-2)(2n)} - P—Q7 R
A n'n! Now, (x*—a“)y"=[(x+a) (x—a)]"
=(x+a)(x—a)
_135...2n-12"x" =(P+Q)(P-Q)=P>-0?
- n!
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(1) From above
@+~ (x—a)"—(P+ 0P ~(P-0)
=(P>+ Q? +2PQ)— (P> + 0*-2PQ)
=4PQ

1
. (r=D'n—r-D!r@a-r)]

1 1 2

: Y L :
(i) From above (ii) L&, (m—r+D(n—r) r(r+l) r(n-r)
(x+ )2n+('_ 2”=(P+ 2+(P— 2
ZV(P;““Q":Z:())*"PE*'Q?EZPQ) Q) - r(ir+D+(n—rdn-r+) 2

=2(p2 +Q2)

(n—rY(n—-r+Dr(r+l) a r(n—r)

A e P STUDY CIRCLE

29.  The (r+ 1) term in the expansion is R, or r(r+)+m—-r)(n—-r+l)
Thus it can be seen that @ occurs in the (#+ 1)th
term, and its coefficient is "C,. Hence the =2(r+1)(n—r+1)
coefficients of @" 1, & and & "lare s TG
and "(',,+ g 5 respectively. Since these of 2 yrsn? —wr+n—mr+rt—r
coefficients are in arithmetic progression, so
we have, =2(nr—r2 +r+n—r+l)
nC. 1 +7C, ., =2.2C,. This gives
,1 1 ~
: & : or n—dnr—-n+4>-2=0
n! n!
T i ; 2 2
= r—-Dn—-r+)! (r+D!(n-r-n! e, n-—n(d4r+)+4r--2=0
g n! 30. We have
—_ ¢ e— i
o ri(n—r)! 24n+4_ 155 _16=24+D_15,-16
% ' | . =16"*1~151-16
o L =D —r+ D —r)n—r—1)! =(1+15"*1-15n-16
7 I =n+lC0 150+"+1CI 150 +n+1C, 152
= 1. 153 1c 1_15, N
g (r+ D) =D —r—1)! + 07 (,3 153+, +7* (’n+l(15)"+ —15n-16 é
@ =1+@+1) 15+"*1C, 152+7+1C, 15 -
(=} . 1 < O
J r(r—DYn—r)n—r—1)! +o+THIC, A5y - 15116 >
© | =1+15g+ 15+0+1¢, 158+ 9+1(, 153 %
= - . —
N o r=Dim—r-1! +..4m0*0C L (ASytl-15n-16 5
(%] (=
§ [ 1 I ] =152 PHC,+7 TG, 15 +...s00n] E
+ 4 A R ’
E (n—=r)Yn—r+1) (r+1)r) Thus, 2474 — 151 — 16 is divisible by 225. g
tn -
=
-
T
e
7<
>
0
T
O
2
‘7<
-
>
=
@
h
e
T
@
S
[\
=
T
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| section ¢ | NCERT EXEMPLAR QUESTIONS <

FiLL IN THE BLANKS

1.  The largest coefficient in the expansion of
(1+x0is
2. The number of terms in the expansion of
x+y+2)"
16
3. In the expansion of (\ ——,-) , the value of
x”
constant term is
4.  Iftheseventh terms from th beginning and the
1 n
end in the expansion of['\‘/ihj/—;-) are equal,
then n equals
5. The c,ocﬂu.um of a6 5% in the expansion of
= ( 1 2b) :
- ———] is
he a 3
z 6.  Middle term in the expansion of (& + ba)*® is
m
v 7. Theratio of the cocfficicents of x# and x¢ in the
3 expansion of (1 +x)? "9 is
o 8.  Theposition of the term independent ol xin the
0 10
o g |2 B :
o expansion of | ,[— = 1S :
— 3 2
W
S 9. If 2513 is divided by 13, the remainder is
ey
+
©
3 TrRUE OR FALSE
~N
w
o 10 20
& 1.  The sum ofthe series Z 0¢, is219+ —2
8 r=0
o - ; o a7
& 2. Theexpression 77 + 97 is divisible by 64.
3. The number of terms in the expansion of
[2x+y})*is8.
4. Thesum of coeflicients of the two middle terms
in the expansion of (1 + x)*” ~ ! is equal to
-1
gl
5.  Thc last two digits of thc numbers 349 arc 01.
=n
6.  If the expansion of ( —,) contains a term
X
independent of x, then » is a multiple of 2.
CBSE-MATHEMATICS
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10.

11.

MATHEMATICS

€ bLinomial
THEOREM

Number of terms in the expansion of (¢ + b)"
where n# € N, 1s one less than the power ».

SHORT ANSWER QUESTIONS

Find the term independent of x, where x # 0,

15
3?1

in the expansion of | ———| .
2 B

If the term free from x in the expansion of

YO ; ;
[\/_ - —,) 15 405, then find the value of &.
x*

Find the coefficient of x in the expansion of

(1=3x+7x2) (1 -x)!6.

Find the term independent of x in the expansion

9 \13
of [3x- —,) .
&

Find the middle term (terms) in the expansion of

x a)' v i
(X & i [ 3 X
(l)(a x] (u)[ X 6]

Find the coefficient of x!3
(x —x2)10,

Find the coefticient of

[\

o4

()I(X __T) g
"

Find the sixth term of the expansion (y!/

2 + x1/3)7_if the Binomial coefficient of the

1. .
X” in the cxXpoansion

third term from theend 18 45

Find the value of r, if the coeflicient of (2r-+ 4)th
and (r—2)th terms in the expansion of (1 + x)!8
are equal.

If the coefficient of second, third and fourth
terms in the expansion of (1 + x)2” are in AP,
then show that 2#2 =9 +7=0.

Find the coefficient of x* in the expansion of

(1 x4+ +3)H.

A © P STUDY CIRCLE
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Lonc ANSWER QUESTIONS 4. In the expansion of (x + @)”, if the sum of odd
terms is denoted by O and the sum of even term
1.  Ifpisareal number and the middle term in the by E. Then, prove that
) (p g ) (i) O?-E2=(@x2-a).
expansion of (?+ 2) is 1120, then find the (i) 40F = (x+a)*" —(x—a)".
value of p.

2n
~ . - 2
Ifx? occurs in the expansion of ( X7+ —) ,then
X

2. Show that the middle term in the expansion of S.
( 1)3". Ix3x5x...x(2n 1) ) ;
x——| 18 x(=2)". . TR 2n!
* o prove that its coefficient is @n-pl@nr )"
1) 3! 3!
3. Findninthe Binomial ( 2+ ;_ﬁ) . iftheratio G Find the term independent of x in the expansion
of 7th term from the beginning to the 7th term o1 22 (irl __l_)‘)
' 2" 3xf
from the end 1s l
6
NCERT EXEMPLAR SOLUTIONS
T Fill in the Blanks 3r=30 = r=10
m
E 1 2 5 I 1=Ty
= 1 ¢ " 2. m+D@+2) 3. 16C = 1 1th termis independent of x.
rf\ 1 2 & 7’10 1= 15(‘10 (=1)10 315 20 310 15
¥ 1120 =130 . 379 93
) 4 n=12 5. —27 _15(,'0 6)-
o 280 456 pla : s
Ml 6 2C, % p47.1:1 s
a 8.  Thirdterm  9.12 ‘5(‘.0(() -
> i =
= True or False AL -
S . . ) . 2. Given expression is [\/_ ——,) . 0
N 1. F 2.1 3.F 4.F £ O
Farl
+ 5. T 6. I L.F Let 7, , | 1sthe general term. ;
) >
T 1 ; - v r -k p =
N Short Answer Questions Mhen, 7,,,=10C, (/)" (_] 3
(%] X (=
0 5 15 (=)
& 1.  Given expression is __ 2. . 500-n) " o
o 3x) =10¢ L GE)* (—ky - x < 2
(=]
» Let 7., , term is the general term. 5= =
r+1 - lOC}' x 2 (k) - x- 2r Q
(1\7\ 1\ ] —
Then, 7,,, =13C ( —] ity I
e L 2 J 3x = m(',,x B r(—k)" %
- 15("_ 3I5 r _‘.3() 2r 2r 15 -1y - 3 ¥ oo 10 5r ' z
= 15C, (1y 315-2rr= 15 30-3r =WCx T Y é
For the term independent of x, For the term independent of x, 100 =0 i

30-3r=0 o
>
=
(@)
>
T
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- ANITdT13H

SO0S0S96ELL 16* // 0E19856E667 16+

CBSE-MATHEMATICS

= 10=-5r=0 = r=2
Since T, ., = T;isfree fromx.
T, , = 10C,(-k)* =405

=—9x4x7==252

3 9
(1) Given expression is [3,\' - %) ;

10x9x8! 9
T 3 e Here, n=9 [odd]
405 Since, the Binomial expansion has two middle
= 45k2 =405 = kK= —=9 9+1 +1
45 termsi.c., (—) th and (— + 1) th
k=+3 2 :

3. Given expression = (1 —3x+ 7x2) (1 —x)!6,

=(1-3x+7x%) (“’CO 116 '(’Cl 115 x!

+ 16C2 1142+ + l(’wal(’)
=(1-3x+7x2) (1 — 16x+ 120x2 + ...)
.. Coeflicientofx=-3-16=-19

Let 7, , | isthe general term.

r

T 1= 15(“’.(33.)]5 —r(—_"?‘)

= lSCr(:;x)lS -r (_2):' =2

or, Sth term and 6th term

3\4
X
A T 4(3-")9_4(‘?]

9X8x7X6X5' ,;5 5 126 4

15 4%3%2x1x5!
4.  Given expression is (3.\‘—?) : _ 7x6x3x 3 v'7=189 2
2t 7 87

SRS
and Ty=T5, ,=2Cs(3x)° - 5[ 6]

9X8X7X6X5' 7 RN [ R
=15 15—r 15-3r . = I i
AN Stxodo@ocl = X 0
For the term independent of x,
15-3r=0 = r=5 = 221X Jio =21 1o
3x2° 16

= Ty, or Ty is the term independent of x.
TS . — 15C5 315—5 (_2)5
_15xl4xl3x12x11x10!.310.25
5x4x3x2x1x10!
=-3003-310.25

1
. . . X a

5. () Given expression is (———) :
a x

Here, the power of Binomial (#)= 10 (even)

.. it hasone middle term i.e., (% + l) th term

or 6th term.

YOS \S
- T6=T5+1=10C5(;] (—]
a
X 2 a 2
oval2f(2
a) \x
=_10x9x8><7x6x5!(£)5(£)-S
5Ix5x4x3x2x1

Here the given expression is (x —x2)10.
Let the term 7, | is the general term.
Tr+ | = IOC’. ‘,10— r (_rZ)r
=(_1): IOC 10 r.x2 2r
=(-1) IOC,. xlO +r
For the coefficient of x!3,
10+r=15 = r=5
Ty, | = (1) 19C, x15
. Cocfficicnt of x13
1 10x9x8x7x6x5!
Sx4x3x2xIx5!
=-3x2x7x6=-252

15
Here the given expression is (x" —-;3-) .

Let the term 7, , | contains the coefficient of

47 i.e.,x‘”.
X

A © P STUDY CIRCLE
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ol - ‘l 4
Tr+ ;= 15("‘(".4)[5 r(_?]

— 15 .60 4r - 3
_ 15Crx60 7’ (_l)l~" ’
=R r Y

For the coefficient of x 717,

60-Tr=-17
=5 Tr=T71 = r=11
y 15(~ x60 =77 (il
Cmfﬁcncntofx
—15x14x13x12x11!

11'x4x3x2x1
=—15x7x13=-1365
8.  Here the given expression is (y'2 + x13)".
.. The sixth term
- T6 = TS = nCS(yl/2)n— 5 (xl/3)5 ()
Now, given that the Binomial coefficient of the
third term from the end 1s 45.

We know that, Binomial coefticient of third term
from the end = Binomial coefflicient of third term
from the beginning of (x13 +y!2yr=1C,

* ANITd13H

"C, =45

s nn-=1)n-2)! — 45
21(n-2)!

= nn—1)=90

= n”—n-90=0

= 2= 10n+91-90=0

= n(n—-10)+9(n-10)=0
=>m-10)(n+9)=0
=>mn+9=0o0r(n-10)=0
=10 5
Put the value of n =10 1neq. (1),

T, =100, y52 53 =252 )52, ¢5/3

9.  Given expression is (1 +x)!8

Now, 2r+4)thtermor 75, , 5, ,

n#-9]

S0S0S96ELL16* // 0E19856€66716%

= 18(’7’ (1)18 -2r-3 (.\‘)2" +3
=18C, 323
Now, (r—2)thtermor 7, _,, ,=18C, _ "3
Since ISCZI. 3 l8(7,._ 3
= 2r+3+r-3=18
[ "Cx="CJ, = x+y=n]
= 3r=18
r=6

CBSE-MATHEMATICS
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Here the given expression is (1 +x)2".
Now;, coefficient of 2nd term = 27C )
Coeflicient of 3rd term = 2"('
Coefticient of 4th term = ”C

Since, 2Cy, 2"C, and >"C; are in AP.
s 2.2nC, "’( =+ 7"(1

= 5 2n(2n=1)(2n-2)!

2x1x(2n-2)!

=2n(2n—l)! 2n(2n-1)2n-2)(2n-3)!
2n-D! 3!1(2n-3)!

= n2n-1)=n+ M= 12(2"_2)

= n(12n-6) = n(6+ 4n* —4n-2n+2)

=  12n-6=4n*-6n+8)

= 6(2n-1)=22n*-3n+4)

= 3@2n-1)=2n*-3n+4

= 2n*-3n+4-6n+3=0

= 212-9n+7=0

Given expression = (1 +x +x2 +x3)!!
=[(1+x)+x2 (1 +x)]!!
=[1+x) A+ =1 +x)!1. 1 +xD)1!
—(II( i llC\_,_llC ‘.2+1le. +”C\‘
+. )(“(‘ HIIC \2+“(‘ r4+ )
=(1+ 11x+55x2+165x +330.\4+...)
(1+11x2+55:%+..)

. Coefficient of x* =55 + 605 + 330 =990

Long Answer Questions

8
Here the given expression is (§+ 2) :

. n=8|even]|
o the Binomial expansion of the given
expression has only one middle term i.e.,

(% + IJ th = 5th term

B 8-4
, -7 = 4
-T5'74+1"8C4(_] 2

= 1120=38C, p*. 27424

|
—1120= 8x7x6x5x4.p4
41x4x3x2x1
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= 1120=7x2x5x p

=pi= 1;30 16 = p*=24

=>pl=4 = p=%2

=n
Given expression is [x ——) . This Binomial
x

expansion has even power. So, it has one middle
term.

ie., [% + l] th term or (7 + 1)th term

n
Tn = 21;(‘" (1)2;: - n(_%]
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| 4. 1) Given expression is (x +a)”.
e (C1yr= 1y o (x+ay! =1Cy a0 +1C 3"~ lal +7C,
mL L S U W (07

- _1-2-3-4.5..2n-)) (2") Now, sum of odd terms
= ntn! 0="Cyx" +1C,x" 2 a2 +
2 _1:3:5..2n-1)-2:4-6...2n) 1y and sum of even terms £ ="Cx" "~ la+"C3
. 1-2-3-..n(n") x"_3a3+..‘
v i . x+a)y'=0+E (1)
< _1:35..@n-1)-271-2-3..0) (=) Similarly (x—a)" = O—E (i)
(.E (1-2-3-..m) (nY multiply egs. (i) and (1)
o _[1-3-5..2n-1)] (=2)" we have (O+ E) (O-E)=(x+a)" (x—a)"
> n! = O - =@x2-d%)
S Ly (i) 40E=(0+Ep2-(0-EY
= Here, the Binomial expression is [%‘E + ﬁ] : =[(x+a)"P - [(x—a)"]?
+ : : . .
= Now, 7th term from beginning=17,=7, | [; SR S (21) aud ()]
':j S =x+a)"-(x—a)™"
= —n 3fyy-6| 1 2n
§ G2 [3/5 ) - 5. Here the given expression is [xz - —] .
g and 7th term from end Le., 75, from the beginning .
(¥}

(1)
Tr+ = ZHC’_ (x2)2n —F (_)
X
— 211(‘ x4n - 21 = "n(‘ 4n — 3r
Let 4n-3r=p

2n
: : (2.1
as xp occurs 1 expansion of (.\‘- + —) }
X

4n—p
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=3r=4dn—-p = r=
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2n)! 3\’ i :
. Coeflicient of x? =2"C, = B = 9(.‘,.("—) (—l) %
r'2n—r)! 2 3
~ 2n)! Therefore, the general term in the expansion of
_(4,,_;7],(2"_471—;))' (1+\‘+2x3)(3x2—L)9
3 /) 3 7 ' 27 3
= ()t 54 (BY (LY sar, g [3Y T
(4}1 —p) ,(Gn —4n+p)I =G, (‘2') ("‘i) X * 6, (5)
3 ’ 3 ) r 9-r r
1 19-3r 9 3 1 21-3r
_ 2n)! -] x +25°C. = ||
- dn—p)\,(2n+p 3 . 2
( 3 )'( 3 )! For term independent of x
' ) 5 18-3r=0,19-3r=0and21-3r=0
3 B — o o
6.  Given expression is (1 +x+2x%) [-Z-x‘ —-31—] . =r=6,r=193,r=7
3x:

Thus, the possible value of  are 6 and 7.
.. The term independent of

9-6 6 9=7 7
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2 3 2 3

9-r 1 l;
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Now, for (zxz —%] , the general term is:
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