CLASS24

Chapter : 10. BINOMIAL THEOREM

Exercise : 10A

Question: 1
Solution:

To find: Expansion of (1 - 2x)5

Ly N n!
Formulaused: (i) "C,= rEm T
(i) (a+b)™ = "Cga®™ + "Cia™ b + "Cza™?%b? + ...... +7C,,.1ab™ ! + °C b"

We have, (1 - 2x)5

= [5Co(1)5] + [5C1(1)° (-2 ] + [PC2(1)°2(-2x)?] + [PC3(1)53(-2x)%]+ [PC4(1)%*(-2x)%] +
[*C5(-2x)°]

oo ] @] [ @ee)]
-[% (1)2(8x3)] + [ﬁ (1)1(1sx4)J [%'5)‘ (32x“’)J
=1 -5(2x) + 10(4x?) - 10(8x3) + 5(16x*) - 1(32x5)
= 1 - 10x + 40x? - 80x3 + 80x* - 32x°
On rearranging
Ans) -32x° + 80x* - 80x% + 40x* - 10x+ 1
Question: 2
Solution:

To find: Expansion of (2x - 3)¢

Ly N n!
Formulaused: (i) "G, T

(ii) (a+b)" = "Cpa™ + "C1a™ b + "Cza™?b? + ... +1Cqab™ 1+ PC b
We have, (2x — 3)°®
= [*Co(2x)°T+[°C1 (2x) 51 (-3) ]+ [°C2(2x) 2 (-3)[+[°C3(2x) 2 (-3) ]+ [°Ca(2x)*(-3)"] + [*C5(2x)*

5(-3)51 + [6C6(-3)€]

(2X)] [ (2x) (3)] [ (2x)(9)

6!
[0'(6 0)!

o o
s @0°@)| + [y @078
|
6!(6-6)!

1'(6 1 2'(6 2)!

6!
[ (2x) (243)} I

51(6-5)! (729)]

= [(1) (64x°)] - [(6)(32x5)(3)] + [15(16x")(9)] - [20(8x®)(27)] + [15(4x?)(81)] - [(6)(2x)(243)] + [(1)
(729)]

= 64x° - 576x° + 2160x* - 4320x3 + 4860x2 - 2916x + 729



Ans) 64x° - 576x% + 2160x% - 4320x% + 4860x2% - 2916x + 729 CLA5524

Question: 3
Solution:

To find: Expansion of (3x + 2y)5

n!
(n-r)tr)!

Formula used: (i) nCr=
(ii) (a+b)" = "Coa™ +"Cia™ b + "Coa™2b2 + ...... +"C, qab™ 1+ ng b

Wehave, (3x + 2y)*

= [PCo(3x)°°01 + [PC1(3x)5 1 (2y) ] + [PC2(3x) 52 (2y) 1] + [PC3(3x)°3(2y)°]+ [PCa(3%) 54 (2y)*] +
[5C5(2y)°]

[01(5 -0)! (243"5)] 4 [1I(5 1 (81’(4)(2")]
[mmﬂ)(w )] + [5iagy ()82 +

[m (3X)(16V4)]+ [% (32Y5)]

= [1(243x%)] + [5(81x*)(2y)] + [10(27x%)(4y?)] + [10(9x)(8y®)] + [5(3x)(16y")] + [1(32y")]
= 243x%° + 810x%y + 1080x3y2 + 720x%y3 + 240xy* + 32y°

Ans) 243x5 + 810x%y + 1080x3y2 + 720x2y3 + 240xy? + 32y°

Question: 4

Solution:

To find: Expansion of (2x - 3y)*

. .y NGIN
Formulaused: (i) "C, = o)

(ii) (a+b)® = "Cga™ + "C a™ b + "Choa™2b? + ... +1C . ab™ 14 ng pn
We have, (2x — 3y)*

= [*Co(2:) 401 + [*C1(2x)*1(-3y) 1] + [*Ca(2x)* 2(-3y)2] + [*C3(2x)3(-3y)3]+ [*C4(-3y)4]

oo @] = iy @260 |+ ey 200292 -
a5 @%@7y3)] + [arcacas 819

= [1(16x%)] - [4(8x°)(3y]] + [6(4x?}(9yA)] - [4(2x)(27y3)] + [1(81y*)]

= 16x* - 96x3y + 216x%y? - Z16xy? + Bly*

Ans) 16x* - 96x3y + 216x%y2 — 216xy> + 81y?

Question: 5

Solution:

To find: Expansion of



; .mCc =™
Formula used: (i) "C,= e
(ii) (a+b)" = "Cga™ +"C a™ b + "Cza™2b? + ...... +"C,_jab™ 1+ 0C b

]
We have, (%x ~ 3)

6 (2x\° 6! 2><)5 3
= 0!(5-0)!(?) Z 1!(6-1)@(? (Z) ;
61 (2x\'/ 9 6! 2x\> /27
2!(6—2)!(? (W) ~|31(6-3)! (?) (ﬁ)
6! [2x\’{ 81 6! [2x\' 243')
4!(6-4}!(? (Iex‘*) - 5!’[6-5)1(’3’) (32xf-

6 (729
+ [65(6-6)! §4x6)]

i [1(6-,-1’;6)] [+(55) ()

+

[=o(%5)

16x* 9
i [15( 81 )(w)
2
=

- 4x? 81 o 243) ) 729
9 1(—3)(4 32x° - (64)(5
6 32 " 20 2.5, S5 243 1 A 729 1
—x _x —— e — ——
= 725 . . T4 2% T eq x8
Ans) 32 + 20 20+ =51 243 1 729 1
725%° " 37X + 3% 4 X2 8 x* ' 64 x°
Question: 6
Solution:
To find: Ex ansionof( 2-2)7
: Exp X
Formula used: (i) "C,= ﬁ
(i) (a+b)"* = "Coa®™ +"C1a™ b + "Coa™2%b? + ...... +"Cqab™ 1+ C b

7
We have, (X2—3—;)
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(2] CLASS24

reso)(- ?)s] +

1
7C1(£)"(-§;) +
7-3f 3x 3 7-4f 3x 4
[7C3(x2) (7) +7¢,(x2) (7) +
of 3x\° 3x\’
pecer(2]]- (2]
7! 7! ]
~ loigr- 0)'("2)7 |11(7 1>'(2) ( )] [2'(7 31721 & ) ( )]
71 71 81x 7!
l3|(7 3! ()’ (343) “"[4!(7-4)! (x?)’ (2401) 'l52(7-5)!
243x [ 7! 1{ 729x8 7! 2187x7
()’ (16807)]'*_6m7—6)!(x2) (117649)J-[7K7—7)!(823543)
2 3
et o o5 (2]
.. [81x? 243x 729x
’35(x) (2401)]_ [ (16807)] I e 2)(117649 ]
2187%7
[1(823543)]
27\ ., (135\ ,, (405\ ,
=x"-3x +(7)X2 (49))( + (%)x 0.
(729 9 ( 729 ) g [ 2187 ) .
2401)X *\16807 /% '(823543 3
xyh3xl1+(i3)xu (tif)x11+(:3§)xnh(52§1)x9+(12227)*8'
2187 \ ,
(823543)x

Question: 7

:;[ 7C0(X3)7-0]+

+

N
~
X

Ans)

Solution:

5
To find: Expansion of(x— 5)

nt

Formula used: (i) "Cr= -r)tr)t

(ii) (a+b)" = "Cga™ + "Cia™ b + "Cza"?b? + ...... +PC,.1ab™ 1+ nC b

5
We have, (x»%)
= 5Co(x)"0 + 5(31()05'1(—i)l + SC:-.(X)S'Z(—;—')Z + 5C3(X]5'3(—‘%)3+ 5C4[x)5'4(—i)4+ 5¢s (—;1.)5
51 1
| 25210 ()
1 1 5! 1
[3'(5 31 9 (TE) * [4'(5 1 ¢ 73)] - 5!(5-5)!(}3)]

I
S M A C

1

~ [orzmey 0] - sy 0 )




4 3 2
ﬁx5-5X7+ 10%_10’( 455 - CLASS24

_ 5
vy

x* x3 x2 X
Ans) x5-5> 410 10 +5-¢ - y5
y y2 NE v Y

Question: 8

Solution:

To find: Expansion of(ﬁ-fﬁ)s

- f D _ n!
Formulaused: (i) "C,= rERTEY
(i} (a+b)™ = "Cpa™ + "C1a™ b + "Cra™2b2 + ...... +°C,,.qab™" 1+ nc pn

We have, (V’;.FW)B

1 1
We can write \/X as x7 and \/y as y7

Now, we have to solve for( 1

8
X3 +y5)

> [Bco(xf-.)ml [ﬂc1 ] [*c i ] +

o) () |+ Peal) () )+ [sCs NGIE
( w0 |+ el J

b [0!(2!—0)!(’:J [1'(8 1)| ) ] lzr(s 2)! : I

l3|(3 3)[( )(V) 4'(8 -1 .*‘ ( ) S'{T( )()

[6'(8 6)'( )(V )] [7'(8 -7)! () ]] = [ﬁlg)u()]

= 116) 1+ [8() ()] +1286)61 + [56(x:) (+)]

+

+ 170661+ [56 () ()] +128G6 01+ [8 () ()] + 11601

Ans) (x') + B(K,/’)(v%) +28() () + 56(;/7)(‘/%) +7007) () + 56(»:;/3)(\!%) +28(x)1(y)3+8
G467 + ot
Question: 9

Solution:

To find: Expansion of

6
T iy
Formula used: (i) "C (_m)

™ {0
(i) (a+b)? = "Cpa™ + "Cia™ b + "Coa™?b? + ...... +"Chqab™ ! + 7C b

We have, ({/}-W)a



. 1
We can write {/x as y; and "ﬁ as 1’5

6
101
Now, we have to solve for (Xg_yj)

<Joald) | e O]+ fel) (] +
lreal) ™ () |+ e ()

et

/|
- ) - Fel )] + el - Fel) )
[ [+ fal))

- [oreran ] - [ @) 6] # ez ()]
[31(?3)'(")(”)‘ l4'L64)‘ ] |5'(65 I ]

leee @)

> 116 - [6(<) (4)] +[ 15(<) ()] - o) (v)1+ [15 (&) (14)]-
[6 () ()] +11G)]

= X2= Bys + 15:,1 = 20Xy + 15,57~ 6yiys + 2

Ans) X2 - 6,572 + 15,75y = 20Xy + 15,7y V- 61,7 + y?
Question: 10

Solution:

To find: Expansion of (1 + 2x — 3x%)*

n|
™ (n-r)ir)!

Formulaused: (i) "C,=

(i) (a+b)" = "Cpa™ +"C1a™ b + "Cza"2b2 + ...... +"Cpp.1ab™ 1 + DT
We have, (1 + 2x — 3x2)*

Let (1+2x) =a and (-3x2) = b ... (i)

Now the equation becomes (a + b)*

= [*Co(a)* ] + [*Ca(a)*'(b)"] + [*C2(a)*?(b)?] + [*Ca(a)*3(b)*]+ [*Ca(b)]
= [*Coa)*] + [*C1(a)3(b) 1] + [*Ca(a)? (b) 2] + [*C3(2)(b)*1+ [*C.(b)*]

(Substituting value of b from eqn. i)

4 4! X 41
=laraon @' |+ gy @23 + [y 23y

* [% () (-3 + [41(4 4y © 31
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(Substituting value of b from eqn. i)

= [1(142x)%] - [4(1+2x)3(3x2)] + [6(14+2x)2(9x*)] -
[4(1+2x)( 27%6)] + [1(81x8)]

We need the value of a*,a® and a?, where a = (1+2x)

For (1+2x)4, Applying Binomial theorem

.. (i)

CLASS24

(142x)%= 4Co(1)40 4 4C1(1)41(2x)! + *Ca(1)42(2x)2+9Ca(1)*3(2x)? + 4C4(2x)*

1 41 41

= 0!(4‘-0)! (1)*+ 1!(4-1)! (1)%(2%)" + 2!(4-2)! (1)2(2x)’

41

+ m (1)(2X)3+ (2)()4

41
41(4-4)!
= [1] + [4(1)(2x)] + [6(1)(4x?)] + [4(1)(8x7)] + [1(16x7)]
= 1+8x+ 24x? + 32x° + 16x*

We have (1+2x)% =1 + 8x + 24x> + 32x° + 16x* ... (iii)

For (a+b)?, we have formula a®+b3+3a’b+3ab?

For, (1+2x)3, substituting a = 1 and b = 2x in the above formula

= 13+ (2x]) 3+3(1)%(2x) +3(1) (2x) 2

=1+ 8x3+ 6x+ 12x2

= 8x3+12x2+ 6x+ 1 ... (iv)

For (a+b)2, we have formula a2+2ab+b?2

For, (1+2x)2, substitutinga = 1 and b = 2x in the above formula

= (1) + 2(1)(2x) + (29)?

=1 + 4x + 4x2

= 4x2+ 4x + 1 ... (v)

Putting the value obtained from eqn. (iii),(iv) and (v) in eqn. (ii)

= 1(1 + 8x + 24x? + 32x3 + 16x*) - 4 (8x7 + 12x°+ 6x +1)(3x?)
+ 6 (4x% + 4x + 1)(9x*) - 4 (1+2x)( 27x°)? + 1 (81x®)

= 1(1 + 8x + 24x? + 32x3 + 16x7) - 4 (24x°> + 36x* + 18x3+ 3x?)

+ 6 (36X%°% + 36x5 + 9x*) -4 (27x%+54x7) + 1 (81x®)

= 1 + Bx + 24x2% + 32x% + 16x% - 96x5 - 144x* - 72x7 - 12x2 + 216x° + 216x" + 54x* -108x° -

216x7 + B1x®

On rearranging

Ans) 81x8-216x7 + 108x%+ 120x” - 74x* - 4053 + 122 +8x+ 1
Question: 11

Solution:

To find: Expansion of

(143-2)" sxv0

X



Formula used: (i) "C,= ni‘ CLA5524

(n-r)ir)!

ii}) (a+b)™ = “Cga™ + "C;a™ b + "Cza™%b% + ...... +"C__jab™1 4+ 0C b"
o] 1 2 n-1 n
4
We have, (1+§-§) , X #0

Let (14 g) =aand(- §)= b ... ()

Now the equation becomes (a+ b)#*

= [*Co(a)*°] + [*Ci(a)*}(b)!] + [*C2(a)**(b)?] + [*Ca(a)*3(b)*] +
[*Ca(b)?]

= ["Co(a)*] + ['C1(a)*(b)'] + [*C2(a)*(b)?] + [*Cs(a)(b)’] + [*Ca(b)?]

2!(:!—2)! (a)3(-§)

(Substituting value of b from eqn.i)
41 41 2\
- 4 A 3 -=
= [0!(4—0)! (a) ]+ [1!(4—1)! (@) ( x) ] i

41 (2 41 2)“
3ia-3)1 @ (x) * ai(a-ay (‘;_

(Substituting value of a from eqn. 1)

[ @ D] [ @D C)] + [ (43 (2]
e (D) (o) +[1(2) -o

. : : x
We need the value of a%,a® and a?, wherea = (1+ 2)

4
For ( 1+ g) , Applying Binomial theorem

(14+2)" = OCo()* ) + [«w -1+ [reawr -2+ [restar-

ov(:Io:;I () L] l r1|(4 1)! (1 ( J [2'(4 oy (1) ( ) ]

4! X\Y 4! X
+ sz 0 @) |+ [asgamay G |

o ()]« o (5)] + o ()] |2 (o)

3 x4

3
x4 o
:s1+2x+2x +2+16

On rearranging the above eqn.

1 1 3
— x4+ o3+ ox2+ 2x+ 1. (iii
2 e X a1 (i)
We have.(1+§) ix + %xS + ;xz +2x+1

For, (a+b]3 ,we have formula a3+b3+3a2b+3ab?



, substitutinga=1andb = ; in the above formula CLA5524

2

X X

2 (2 z

+3(1)2(3) +3(1) (3)
. x3 3x 3x2
2it\E)t\2) %
x3 3x2 3x L
= § + T + 2 + ...([V)

For, (a+b)?, we have formula a2+2ab+b?2

For,(1+ ;)‘_ , substitutinga=1and b= 3 in the above formula
X X3y 2
n2+21 (5) + 3)
— e+ (3) + (5

x2
=>1+X+(4)

=X 4x+1.()

Putting the value obtained from eqn. (iii),(iv) and (v) in eqn. (ii)

114133221) 4x:‘3x’3x_|_1)2)
= 16x+2x+-2x+x+ gttt 2

(% e ) Ga)] [ 2) ()] + [ )

1 4 1 3 32 > 1 .6 12 8'6 24 24
:EX +EX +EX+X+ -X X - ;'2' +7}T+P

32 4§ 16
BTt
On rearranging

Ans]% x* + % X3+%X2—4X-S +%+ ;—;-%+ i—i
Question: 12

Solution:

To find: Expansion of (3x* - 2Zax + 3a?)?

Formula used: (i) "C,= ﬁ
(i) (a+b)™ = "Cpa®™ + "Cqa™ b + "Ca"2b2 + ...... +7C,_jab™ 1+ 7C b"
We have, (3% - 2ax + 3222
Let, (3x2 - 2ax) =p ... (i)

The equation becomes (p + 3a?)?

= PCo(p)*°1+ PCa(p)*1(3a%) ']+ [PCa(p)**(32%)%] + [PC3 (32%)7]

= [’Co(p)’]+[PCa(p)*(32%)] + [PC2(p)(9a%)] + [*C3 (272°)]



Substituting the value of p from eqn. (i) CLAssz4

31
[0'(30)' (3)(2 2aX)3] [1'(31)' (3)(2 2ax 2(352)]

(3x2 - 2ax)(9a?) (27a%)

3!
+ ,3! (G-3)!

= [1(3x? - 2ax)? 1+ [3(3x2 - 2ax)?(3a?)] + [3(3x? - 2ax)(%a")] + .
[1(272°)7] w G

31
[2'(3 2)!

We need the value of p? and p?, where p = 3x? - Zax

For, (a+b]3 , we have formula a3+b3+3a%b+3ab?

For, (3x% — 2ax)?, substituting a = 3x% and b = —2ax in the above formula
= [(3x2)7]+ [(-2ax)?] + [3(3x?)*(-2ax)] +[3(3x*)(-2ax)’]

= 27x%_ 8a%x? — 54ax®+ 36a2x* ... (iii)

For, (a+|:)]Z , we have formula a%+2ab+b?

For, (3x% — 2ax)?, substituting a = 3xZ and b = —2ax in the above formula
= [(3x?)’]+ [2(3x?)(-2ax)] + [(-2ax)’]

= gx* — 12x3a + 4a%x? ... (iv)

Putting the value obtained from eqn. (iii) and (iv) in eqn. (ii)

= [1(27x® - 8a’x’ - 54ax” + 36a'x)] +
[3(9x* - 12x3a + 4a?x?)(3a?)] + [3(3x? — 2ax)(%a*)] + [1(27a%)]

= 27x% - 8a%x3 - 54ax® + 36ax? + 81aZx? - 108x3a3 + 36a*x2 + 81latx?® - 54a°x + 27a¢
On rearranging

Ans) 27x% - 54ax®+ 117a2x* - 116x%a° + 117a*x2 - 54a°x + 27a%

Question: 13

Solution:

To find: Value of (ﬁ+ 1)6_}_(\/’2'_1)6

Ly e — n!
Formulaused: (i) "C,= pR—TRY
(i) (a+b)? = "Cpa®™ + "C1a™ b + "Coa™?b? + ...... +"Ch.qab™ ! + 7C b

130 = [®Coa®] +[°C1a%11] + [6C2a%21? [+ [6C3a®317] + [PCaa™ 1% |+
(2+1)° = [oCa0 515] + [0C51°]
= 6Cpa® + 6Cia® + 5Cat + 9C3a® + ®Cha? + 8Cza + °Cq .. (i)

) [6Coa® |+ [6C1a®1(-1)']+ [6C2a®2(-1)?] + [(Caa®3(-1)7] +
(@-1)°= 6 ,264(-1)"] + [6Csat5(-1)5] + [6Ce(-1)6)

= 6Cya® - C a® + 6Cya? - 5C3a% + ©C4a? - 8Csa + 9C; ... (ii)
Adding eqn. (i) and (ii)

(a+1)% + (a-1)% = [6Cga® + 6C1a® + 6Cpat + 6C3a® + 6C4a? + SCha + 6C4] + [0Cpa® - 6Cya®
6C2a4 - 6C3a3 + 6C4<',12 - 6C5a + 6C6]



= 2[®Cpa% + 8Coat + ©C4a? + ©C4]

~2|(Gean®) + (zoan 2 + (Fews #°)+ (&35)

= 2[(1)a® + (15)a* + (15)a2 + (1]]

= 2[a%+ 15a% + 15a2 + 1] = (a+1)° + (a-1)°

Putting the value of a = \/2 in the above equation

(V2+1)°+(v2-1)° = 2[(v2)® + 15(v2)* + 15(v2)? + 1]
= 2[8+15(4) +15(2) + 1]

= 2[B + 60 + 30 + 1]

= 2[99]

= 198

Ans) 198

Question: 14

Solution:

To find: Value of(\r3'+1)5_(\f3_1')5

1
Formula used: (1) "C, = =

(n-rjpr)!

(ii) (a+b)" = "Coa" + "Cya™ b + "Coa™2b2 + ...... +°C,,_ab" 1+ ng, bn

2

(a+1)®=5Coa® +°C1a°% 11 + 5Ca% 212 + 5C3a%313 + Sua®*1* + 5C51°

= 5Cgad+ 3Cia* + 5Cya® + °Cga? + "Cha + °Cs... (i)

(a-1) [5C4a5-4(~1)4] + [5Cs(-1)°]

= 9Cpa® - °Cjat + 9Cya% - 5Cza2 + 2C4a - °C5 ... (ii)

Substracting (ii) from (i)

& [5Coa’ |+ [3C1a® 1(-1)"] + [°C.a® 2(-1)°] + [*C3a® ¥(-1)°

CLASS24

(a+1)5 - (a-1)° = [®Cpa® + 5Cia* + 5Cza + 5Cza? + °Cha + 5Cs5] - [PCoa® - 5Cya* + 5Cpa3 - 5C3a?

+ 5C4a - 5CS]

= 2[5C1€l4 + 5C3a2 + 5C5]

(e )+ (fem ) + 6w |

= 2[(5)a*+ (10)aZ + (1]]

= 2[5a* + 10a® + 1] = (a+1)" - (a-1)°

Putting the value of a = \/3 in the above equation

(V3+1)°-(v3-1)" = 2[5(V3) * + 10(V3)? + 1]
= 2[(5)(9) + (10)(3) + 1]

= 2[45+30+1]

= 152

Ans) 152



Question: 15 CLA5524

Solution:

To find: Value of (2+ ﬁ)7+(2_\rf§)7

n!

Formulaused: (i) "C,= P vy

(ii) (a+b)" = "Cpa™+ "C;a™ b + "Cza™?b? + ...... +"C,_qab™! + 7°C b"

(aeyr _ [/Co87] + [/Cra’ 1b] + [Coa” 2b2] + ['Caa” ?b7] + ['Caa *b] +
A= esarsbo] + [Csa’ob] + b7
= 7Cga’ + 7C1afb + 7CyaSb? + 7Ca®b? + 7C4a’b* + 7CgaZb5 + 7Cealbb + 7C,b7 ... (i)

7 C087] + [C1a7 1(-b)] + [Caa72(-b)?] + [Caa73(-b)?) +
(2-b)7= 7¢a74(-b)*) + ['Csa” 5(-b)5] +] "Coa’ &(-b)?] + [7C/(-b)’]
= 7C0a7 - 7Cla‘sb + 7Czasb2 - 7C3a4b3 + 7C4a3b°‘ - "?Cg,azbs I _"Cﬁaibﬁ - 7C7b7 ... (ii)

Adding eqn. (i) and (ii)

(a+b)? + (a-b)? = [7Cqa”? + 7C1a%b + “Coa°b2 + 7Czath? + 7Cua3b? + 7Ccab® + 7Cgalb® +
7C7b7] + [7Coa? - 7C1a%b + 7Cra”b? - 7Cza%b3 + 7C4ab? - 7Cza2b® + 7Cgalb® - 7C7b7]

= 2[7Cga’ + 7Cza”b? + 7C4ab* + "Cialbf)

[ R e P ey R |

= 2[(L)a’ + (21)a”b? + (35)a’b* + (7)ab®]

= 2[a?+ 21a°b? + 35a3b* + 7ab®]| = (a+b)7 + (a-b)”

Putting the value of a = 2 and b = /3 in the above equation

7 7
(223) #(24)
= 2[{2} + (212°(v3)°} + {352°(v3)'} + {7(2(v3)°)]
=2[128 + 21(32)(3)+ 35(8)(9) + 7(2)(27)]
=2[128+2016+ 2520+ 378]
=10084

Ans) 10084

Question: 16

Solution:

To find: Value of (\/—3+\/_2 )6_(\[’3_.\[2 )E'

ey N n!
Formulaused: (i) "C,= o

(ii) (a+b)™ = "Coa™ + "C1a™ 'b + "Cza"?b? + ...... +"C,.1ab™ 1 + "Cb"

(a+b)® =%Cya® +°C a% b + 5C,a%2b2 + ©C3a®3b3 + ©C4a%*b* + ©C5a®Sb% + °Ceb°

= 6Cpa® + 6C1a5b + 6C,a%h? + 6Cza%b3 + 804 aZb* + 8Crabs + SCgb% ... (i)



6= [5C0a%] + [6C1a%(-b)] + [*C2a%%(-b)?] + [6Caa®3(-b)’] + CLASS24
() 18 4(-b) ) + (€528 5(-b)5] + [Co(-b)°]

= 5Cpa’ - 6(:135b + 6C234b2 - 6C3a%b? + 6C4a2b4 - 6C5ab5 + 8Cgb® ... (i)
Substracting (ii) from (i)

(a+b)® - (a-b])% = [6Cya’ + ©C1a%b + 6C,a%bh2 + 6C3a3h3 + 6C a2bt + 6Cgab® + 6Cxb%] — [6Cga’ -
8¢ a%b +°C,a%b? - °C3a3b? + °C L a2b? - ®Cyab® + 9Cb?]

= 2[°C,a’b + ®C3ab? + ®Csab’]

! 5 ! !
= 2[[76‘ a a}+ { o a3b3} + [ o abSH
IMe-1) 3U6-3) 51{6-5)!

=2[(6)a”b + (20)a®b? + (6)ab®]

= (a+b)® - (a-b)® = 2[(6)a’®b + (20)a®b? + (6)ab?]

Putting the value of a = /3 and b = /2 in the above equation
6 &6
(V3+v2) -(V3-v2)
5 EPI— - .5
= 2[(6)(\5) (V2)+(20)(V3) (V2) +(6)(V3)(V2) ]
= 2[54(V6)+120(\6)+24(V6)]

= 39616
Ans) 396V6
Question: 17
Prove that

Solution:

n
To prove: Z .3 =4"
r=0

n
Formula used: Z "C..a""b =(a+b)"
r=0

Proof: In the above formula if we puta =1 and b = 3, then we willget » °C,.1" "3 =(1+3)"
r=o

Therefore,

Z nC,.3 =(4)"

=0

Hence Proved.
Question: 18
Using binominal t
Solution:

(i) (101)*

To find: Value of (101)*



Formula used: (i) "C,= ni‘ CLA5524

(n-r)ir)!
(ii) (a+b)" = "Cga™ +"C a™ b + "Cza™2b? + ...... +"C,_jab™ 1+ 0C b
101 = (100+1)
Now (101)*= (100+1)*

[4Co(100)40 ]+ [4C1(100)+1(1)1] + [*C2(100)42(1)2] +

(100+1)4 = [*C3(100)4-3(1)3] + [*Ca(1)4]

= [*Co(100)* ]+ [*C1(100)*(1)*] + [*C2(100)*(1)°] +
[*Ca(100)*(1)°] + [*Ca(1)7]

(100000000)] (mooooo)] +

41 41

ﬂ[ozm-m! i [11(4-1)!
41 41 41

IZ!(4—2)! (10000)] p/ |3!(4-3)! (1°°)l+ [4!(4—4)! (1)]

= [(1)(100000000)] + [(4)(1000000)] + [(6)(10000)] +

[(4)(100)] + [(1)(1)]

=104060401

Ans) 104060401

(i) (98)*

To find: Value of (98)*

n!
(n-r)tr)!

Formula used: (1) "C,=

(i) (a+b)™ = "Cga®™ + "Cya™'h + "Cra™2b2 + ...... +"C,_jab™ 1 + Cb"
98 = (100-2)
Now (98)* = (100-2)*

=[*Co(100)% ] + [*C1(100)* }(-2)'] + [*C2(100)*?(-2)?] +

(100-2)4, [4C3(100)*3(-2)3 |+ [*Ca(-2)"]

= [*Co(100)7] - [*C1(100)3(2)] + [*C2(100)*(4)] - [*C5(100)*(8)] +
[*Ca(16)]

[W (100000000)] [I"'TW

[5(‘4_-27 (10000)(4)] . [ﬁ (100)(8)] =« [W (16)]

= [(1)(100000000)] - [(4)(1000000)(2)] + [(6)(10000)(4)] -
[(4)(100)(8)] + [(1)(16)]

=92236816

(1000000)( 2)] +

Ans) 92236816
(i) (1.2)+
To find: Value of (1.2)*%

Formula used: (i) "Cy= —
ormula used: (i) = oo

(i) (a+b)™ = "Coa™ + "Cia™ b + "Coa" b2 + ...... +7C,_jab™ 1+ 7C b"

1.2=(1+0.2)



Now (1.2)+=(1 + 0.2)* CLA5524

10,2y LCo(1)¥0] + [*C1(1)71(0.2)1] + [*C2(1)%%(0.2)%] +
(10-2),(1)13(0.2)%) + [Ca(0.2)]

= [*Co(1)*] + [*C1(1)3(0.2)1] + [*C2(1)2(0.2)2] + [*C3(1)*(0.2)%] +
[4C4(0.2)]
4 4! 4!
= [0!(4_0)! (1)] + [W (1)(0-2)] + [m (1)(0.04)] +
4! 4!
(310351 (100:008)] + [, 5" (0.0016)]

= [(1)(1)] + [(4)(1)(0.2)] + [(8)(1)(0.04)] + [(4)(1)(0.008)]+
[(1)(0.0016)]

=2.0736

Ans) 2.0736

Question: 19

Solution:

To prove: (23" - 7n -1) is divisible by 49, where n N

Formula used: (a+b)® = "Cpa™ +"Ca™ b + "Cra™?b? + . +"C,_yab™?! + "C b"
(23" -7n-1)=(2%)"-7n-1

=8"-7n-1

= (1+7)*-Tn -1

= "Col" + "CyIM 7 + NG 1 272 4 L 4G, 7 41 C, 7 - Tn -1
= "Cg + 2C7 + "C37% + ceoe +7C, 1 7" + "C 7" - T - 1

=1+ 7n+72["Cy + "C37 + ... + "C,.,, 73 +1C,, 77 -7n -1

= 72[1Co + "C37 + ... + "Cpq 773 4 0C,, 7772

= 49[PCa + PC37 + ... + "Cppq 773 + PC, 772

= 49K, where K = ("Gy + "Ca7 + .. + 'C,q 772 + g, 7% )

Now, (23" -7n -1) = 49K

Therefore (23" - 7n -1) is divisible by 49

Question: 20

Solution:

To prove:

(2+\/§):3(§-\/¥¥=2(16+24x+x?)

Formula used: (i) ESSTEY
(i) (a+b)™ = "Cpa™ + °C a™1b + "Coa™2b? + ...... +8C,_qab®1+ nC bn
(a+b)*=*Coa* + *C1a* b + *Cza%?b? + *Cza* b + *C4b*

= *Cgat + *Cia®b + *Cya%b? + *C3alb® + bt L. (i)



(a-b)* = *Cpa® + *C1a*"1(-b) + *Caa*2(-b)2 +*Czat3(-b)3+*C4(-b)*

= Ycgat - 4C;a%b + *Ca%b? - *Czab? + *C,b* .. (i)

Adding (i) and (ii)

CLASS24

(a+b)* + (a-b)7 = [*Cpa® + *C1a%b + %Cya%b? + YCgalb? + *C4b?] + [#Cpat - 4C1a%b + #Cya2b2 -

*Czab® + *C,b%]
= 2[*Coat + *Caa2b? + *C4b?]

4! 4 4l 2.2 4! 4 ]
= 2[(01(4-0;;‘3‘ )+ (2!(4-2)!'3 b )+ (4!(4-4;1b )

= 2[(Da* + (6)a2b? + (1)bY]

= 2[a* + 6a2b? + b?]

Therefore, (a+b)* + (a-b)7? = 2[a* + 6a2b2 + b¥]

Now, puttinga=2and b = (ﬁ) in the above equation.

(2+v%) +(2-v%)" =21@)* + 6(2)? (V302 + (V)]
= 2(16+24x+x2)

Hence proved.

Questlion: 21

Solution:

To find: 7™ term in the expansion of ( SX + 5-)

n!
Formulaused: (i) "C,= ——
(0 T {n-r)tr)

(ii) Tryq = nCr a™ ' b*
For 7" term, r+1=7
=Sr=6

)

7th term = T6+1
46 5y b

=G () ()

2x

- s ()
~ e (D))

4375
<+
Queslion: 22

Ans)

Solution:



To find: 9% term in the expansion of (g -1)12 CLA5524

2a?
n!

Formula used: (i) "C,= (n_r}‘r(r]l

(ii] Tri1 = nCr qnT T
For 9" term, r+1=9

=r=8

In (e_g)‘z
"\p 232

9th term = Tg.q

- lzca(f):: E(i)ﬁ
12 RN
= 8112-8)! (;) (7)
at bB
- 495(F) (256a16)
(495b4
=
256al2
Ans) (495 b* )

256 al?
Question: 23

Solution:

- 17
To find: 16™ term in the expansion of (‘\‘\ = JT)

ey N — n!
Formula used: (i) "C,= e
(ii) Trsq ="Cra™" b"

For 16" term, r+1=16

=r=15

o, (VX-v¥)"/

16Lh term =Tq5.1

= 7€ () ()"

17! .
= Tsrz-asy V) (W)

15

= 136(x)(-y) 2
15 15
= -136)(\/?1'\115} -136xv7

Question: 24

Solution:



18
To find: 13P term in the expansion of(gx — é)
2/x

n!

Formula used: (i) "C,= o

(ii) Tysq = "Cra™ " b”
For 13" term, r+1=13

=r=12

13% term = Tiz41

= 18C Qy )1z (_L):-1
12( ) 3\/;
18! 5 E( 1 )‘-‘
= Taras1zy O\ Sk

1
= 18564 (531441 xﬁ)(m)

= 18564

Questlion: 25

Solution:

To find : coefficients of x’ and x®
Formula:t,.,; = (T) a® rbr

Here, a=2,b = %

We have, o _ (:) T

e = (0) @7 ()
2n—r

-() 5

To get a coefficient of X7, we must have,

x7 =T
o =7
. g
Therefore, the coefficient of x7— ('?1) .
3

And to get the coefficient of x8 we must have,

xB = xT
= r=8
?]'l‘g
Therefore, the coefficient of x8= (“) -
] 38

Caonclusion :

AaN=7
2

» coefficient of x’— ('71) -
3

CLASS24



» coefficient of x3= [:) 2:—;9 CLA5524

Question: 26
Solution:

[o Find: the ratio of the coefficient of x5 to the term independent of x

n
Formula:t., , = ( ) a" Tb"
r

Here, a=x23,b = i and n=15

We have a formula,
t,, = (:) BT BT
=(7) e ()
- () e @
-(7)

- () @r e

r

»—o

(\)30 Zr-r (2)1'

To get coefficient of x1° we must have,
(x)30-3r = x15

»30-3r=15

*=3r=15

epr=5

Therefore, coefficient of x1°= (If) [2)5

Now, to get coefficient of term independent of xthat is coefficient of x° we must have,

(XJ3U-3r =0

= 30-3r=0
= 3r=30
s r=10

Therefore, coefficient of xe= (1) (2)°

B0t () = () o () = (2)]
Therefore, the coefficient of x0= (155) (2)1°
Therefore,

coefficient of x> (*?) (2)°
i 0 (15
coefficient of x°  (2) (2)0

1
NOE




1 CLASS24

32
Hence, coefficient of x15 : coefficient of x0 = 1:32
Conclusion : The ratio of coefficient of x5 to coefficient of x0= 1:32
Question: 27

Solution:

4y 10

To Prove : coefficient of x19 in (1-x2)10: coefficient of x° in ()( - :) =1:32
X

For (1-x2)10,

Here, a=1, b=-x2 and n=15

We have formula,
j— Il n-r bI‘
l:r+1 - r 4

— (1r0) (1}10_1-[*.‘(2)]-

- (Mo ws
r
To get coefficient of x1% we must have,
(x)2r = x10
e 2r=10
er=5

Therefore, coefficient of x10= — (“’)

10
For (X - g) -

X

=

Here, a=x,b = :x_z and n=10

We have a formula,

tr+1 — (1:) AT T

-(7) ()

-(7) wercar
)

-(;

= () o e

—

(\)lﬂ r— r( 2)1

Now, to get coefficient of term independent of xthat is coefficient of x° we must have,
() 10-2r — 0
= 10-2r=0

«2r=10



er=25

Therefore, coefficient of x%= — (150) (2)5
Therefore,

coefficient of x1% in (1 — x?)*° - ()

2 10 — 7(155) (2)5

coefficient of x9 in (x - 1—()

__1
(2

1
32

Hence,
o\ 10
coefficient of x19 in (1-x2)19: coefficient of x9 in (_\; = Z) =1:32
X

Queslion: 28

Solution:

To Find : term independent of x, i.e. coefficient of x°
Formula: t.;; = (I;) g

We have a formula,
n
= n—r r
[ = (r) a" b
10

Therefore, the expansion of (x — 3) s given by,

e

S ()

1 2

() oG (D (2) () () w5

10

*(10) @ (3)

e (1) cotn o () iy s (9) o o 2

—x10_(2) (110) x)° + (2)2(120) () 4 oot (2)10(13) xi“)

Now,

10
(91 + x+2x3)(x —;)

= (91+x+ 2.\'3)(.‘(“’ - (2)(110) (x)E+ (2)3(120) (X)°+ -

+@*(10) )

Multiplying the second bracketby 91, xand 2x3

CLASS24



= {91x‘°—91(2)(110) (x)®+ 91(2)3(120) ()6 + -+ 91(2)10(13) i} CLA5524

xlﬂ
+{x.x1° —x.(2) (1]0) ()% + x.(2)? (120) ()6 + oo

@ () )

+ [2:{3.:(“’ - 2.\'3.(2)(110) (x)8 + 2x3.(2)° (120) ()4
e (lg) ol

In the first bracket, there will be a 6™ term of x? having coefficient 91(—2)5(150)

While in the second and third bracket, the constant term is absent.

Therefore, the coefficient of term independent of x, i.e. constant term in the above expansion
5 10
=91(-2) 5

I0X9IXBXT X6
EX4x3x2x1

=—91.(2)°

=-91(2)5 (252)
Conclusion : coefficient of term independent of x =-91(2)° (252)
Queslion: 29

Solution:

o Find : coefficient of x
Formula: t ,, = (lll) a" b
We have a formula,

—3 n n—r r
i = . am b

Therefore, expansion of (1-x)1° is given by,

16

- = (2) @y

= (%) aye com+ () e 4 (5) @ 07 + e
(o con

16 16 16 :
=1—( ).\'Jr( )x2+---......+( )x“’
1 2 16

Now,

(1—-3x+7x*) (1—x)*®
= (1-3x+ 73{2)(1 - (116) X+ (]26) X4t (12) x“")

Multiplying the second bracketby 1, (-3x) and 7x2



(= () (P sk (1) ) CLASS24

1 2 16
16 16y 16
+(—3x+3x( )x—3x( )x‘+—-- ...... —3x( )x“’)
1 2 16
. L (16 /16y L(16
+(7x“—7x*( )x+7x*( )x‘+---... ot 7>:"( ) .\'16)
1 2 16

In the above equation terms containing x are
16Y ..
—( s ) Xand -3x

Therefore, the coefficient of x in the above expansion

16
T ( 1 ) -3
=-16-3
=-19
Conclusion : coefficient of x =-19
Question: 30
Solution:
(i) Here, a=x, b=3 and n=8

We have a formula,

s = (@ e
() arer
=()) @rwe-

To get coefficient of x5 we must have,

(XJS'r=X5
*8-r=5
epr=23

Therefore, coefficient of x5= (:) (3)3

8xX7Tx6
T 3x2x1°

(27)
=1512

-1
(i) Here, a=3x2, b = 3. and n=9

We have a formula,

_ n n-r pr
tr+1_ r a

() @ (5)

Qerrer (-

r



O o () e CLASS24

r 3

— (?) (3)9—1‘ (K)J.B—Zr—r (,_?1,)

) ()

To get coefficient of x* we must have,

r

(X318-3r=x6
=18-3r=6
= 3r=12

e r=4

Therefore, coefficient of xs— (2) (3)°* (i)1
3

IXIXTX6 33(1)4
’4x3x2><1'( ) 3
=126x3
=378

(iii) Here, a=3x2, b = %and n=10

We have a formula,

E (1|-0 (3)10—r (XZ)lo—r (_sa)r(x)—h
= (lro (3)10—1‘ (x).‘.o—Zr (%a)r (X)—Rr

r

(3)L0-T (x)20-2r3¢ (%a)

_ (11-0) (3)10°r (%a)r (x)20-57

To get coefficient of x'15 we must have,
(x)20-57 = x-15

» 20-5r=-15

* 5r=35

epr="7

7
Therefore, coefficient of x"1°= (170) (3)10-7 (__a)

But (*%) = () e [ (%) = (7))

-
Therefore, qthe coefficient of x15= 10x5x8 (3)3 (E)
Ix2x1 3




4

=120.(—-a)’ G)

(—a)’ 40
= (—a}’' —
27
(iv) Here,a=a, b=-Zband n=12

We have formula,

= (1) e
- (er) (a)*2r (~2b)F

() cor @@= o

To get coefficient of a’b® we must have,

(ale-r (bJr - a7b
sr=05
Therefore, coefficient of a’b5= ( _:) (-3 z

12x11x10x9x8
5X4x3xX2x1

(—32)
=792.(-32)

=-25344

Question: 31

Solution:

For (Bx - %')8.

a=3x, b= :—i and n=8

We have a formula,

o= (1)
() o3
- orrer (e
Dorrer (3]

()G o

To get coefficient 6fx3 we must have,

r

(3x)% r(

()% 2" = ()3

=8-2r=3

CLASS24



s2r=s CLASS24

er=205
As (?_) = (;5) is not possible
Therefore, the term containing x3 does not exist in the expansion of (3_1; — i)
2x
Queslion: 32
Solution:
20

For (Zhy — :) ’

-1
a=2x2, b= ~ and n=20

We have a formula,

n n—r r
tipr = E b

r

-(7) e (3)

- () @ e corw
-(*) @ e
- (H@®- =ty

(20) (3)%°7 (—1)F ()03

To get coefficient of x? we must have,

(xJ4-0-3r o (X)g

*=40-3r=9
= 3r=31
= r=10.3333

As (zru) = (10.2;'333) is not possible

20
Therefore, the term containing x® does not exist in the expansion of (2);3 — l)
X

Question: 33

Solution:

For(x+2)

1
a=x2, b= . and n=12

We have a formula,

s = (") o



12) ) (l)" CLASS24

To get coefficient of x1 we must have,

(x)24-3r = (x)-1

24 -3r=-1
» 3r=25
» r=8.3333

As (21.0) = (8.32.233) is not possible
. y2
Therefore, the term containing x ! does not exist in the expansion of(x~ + —)
X

Question: 34

Solution:

[o Find : General term, i.e. t;4,
For (x2 - y)8

a=x2, b=-y and n=6

General term t;,, is given by,
I nrpr
[l = (r) a""b

- (5) ey

Conclusion : General term = (:) (x7)5 v)©
Queslion: 35

Solution:

To Find : 5™ term from the end

Formulae :

= (Dam

- =02

12
For (x — E) )

X
-1
a=x,b=—andn=12

As n=12 ,therefore there will be total (12+1)=13 terms in the expansion



Therefore, c LA5524

5% term from the end = (13-5+1)" i.e. 9™ term from the starting.

We have a formula,

J— Il n—r bl"
rr+1 - r a
For te, r=8

vy = lgyy

(e ()
(@0 [- (%) =(")]

12x11x10x9 A
=—(X)*
4x3x2x1
= 495 (x)™*
Therefore, a 5™ term from the end = 495 (x)_‘t'

Conclusion ; 5™ term from the end = 495 (x)_"'

Queslion: 36

Solution:

To Find : 4% term from the end

Formulae :
‘o= (@) 2w
(M =0)

Far (4—“ - i)g,

] Ix

_g.b::—fandn:‘a

a
As n=9 ,therefore there will be total (9+1)=10 terms in the expansion

Therefore,
4™ term from the end = (10-4+1)™ji.e. 7™ term from the starting.

We have a formula,

J— Il n—r bl‘
tr+1 - r a
For tz, r=6

(DE@
41:)(3)“(3)" ......... (=)

10y (9, (-5)°
(4 )57 ©* o

06

(x)™°



L10x0x8x7 CLASS24

 4x3x2x1

= 21000 (x)?

Therefore, a 4% term from the end = 21000 (x)2
Conclusion : 4™ term from the end = 21000 (x)~2

Question: 37

Solution:

To Find :

I. 4™ term from the beginning
1. 4™ term from the end

Formulae :
= (e
(=0

Far (W + i)“,

i3

4 ; and n=9
_ 35 L
d=Yy 2 b 3\{.5
As n=n ,therefore there will be total (n+1) terms in the expansion

Therefore,

I. For the 4™ term from the starting.

We have a formula,
t - n n—r bl‘
r+1 " a

For ty, r=3

-y =ty

() D ()

n n-31
=(3) @5

3
n-3
B (Il) (2) 3
S \3/7 3
n—3
n' (2)3
T (n-3)x 3 3
n! D]?

Therefore, a 4 term from the starting —

(n-3)x3" 3

Now,

11. For the 4™ term from the end

We have a formula,



o= (%) et CLASS24

r

For t(n.7), r = (n-2)-1 = (n-3)

= b2y = bnosyaa

(") 7 ()

E]
v

{n—3)

—{n-2a)

= () F2) @) T e [ (M) =(")]

3—n

-(;) @@

n! 3-n
=——(2)(3)3
(n—4)! x 4!( ) B3)
tl ﬂ.‘ a-n
Therefore, a 4™ term from the end = (2) (3)=
(n—4)! = 4!
Conclusion :
n-s
I. 4™ term from the beginning — % 7(:) 2
(n—-3)! x 3! 3
n! o=y
11. 4% term from the end = —— . (2)(3)3

(n—4)!
Question: 38
Solution:
(1) For (3 + x)5,

a=3, b=xandn=6

th
As n is even, (EE) is the middle term

Therefore, the middle term — (i_z)m 15 (:’ )m - (4)th

General term t,q is given by,

n
tr+1 p— (r) al'l bl'
Therefore, for 41, =3
Therefore, the middle term is

Ly = T34
= () @ o

6xXx5x4 3 (x)?
—3x2x1() )
=(20).(27) x?
=540x3
8

(i) ForG n 3y)



a= % b=3y and n=8

th
As n is even, ('”2) is the middle term
2

2

th th
Therefore, the middle term — (E) = (E)
2

General term t., is given by,

n n—r r
[ (r) a"*b
Therefore, for 5, r=4
Therefore, the middle term is

ts =t

()0 o
:G)Gf(w4wﬁ
) Gorer

8xX7TX6X%X5
T4x3%x2x1

A0* ()
=(70). x*ty*

10
(iii) or(al '\_) .
a=;—:,b=?andn=10

n+2

2

th
As n is even, ( ) is the middle term

oyt -
Therefore, the middle term — (&) . e (l_

General term t.,, is given by,

|
o= ()
Therefore, for 611, r=5

Therefore, the middle term is

(076
(D

10y (x)° 1\°
= () o ° (5)

5/ (a)° X

10X9X8X7x6
T Ex4x3x2x1°

(-1

=-252

— (5"

th

) ] - (6)“‘

CLASS24



(iv) For (xﬁ _ i)m, CLASS24

=x2, b = ’T and n=10

n+2

th
As n is even, ( ) is the middle term

2

. 1042\t 12\
Therefore, the middle term — ( ) = (—) = (g)th

2

General term t,, is given by,

n
o= (1) e
Therefore, for the 6™ middle term, r=5

Therefore, the middle term is

te = tsyy
(D ere 5
() e ()

-(3) B

)

5

10><9x8x7><6( 32) (x)°
 Ex4x3x2x1° X

=-252 (32) x5
=-B064 x5
Question: 39 A

Solution:
For (x2 + a2)?,
a=x2, b=aZzand n=5

As n is odd, there are two middle terms i.e.

th th
L (““) and IL (“*3)

General term t;,q is given by,

— n n-r pr
tr+1_ r a

I. The first, middle term is (?)th - (?)th — (‘E’)th _ (3)rd

2

Therefore, for the 3™ middle term, r=2
Therefore, the first middle term is

Ly = T34

-(3) oy ey



() 6 oy CLASS24
()o@

5x4 6 ra
:m-(x) (@)

=10.a% x®

II. The second middle term is (g)th - (?)th — (S)th — (4)lh

Therefore, for the 4™ middle term, r=3

Therefore, the second middle term is

ty =ty

_ (2) (x2)3°3 (22)®

- (;) (x*)? (a)°
= (i) ()* (@) .ee. = ) =(")]

Ex4
= 2x L

=10.a% x*
Question: 39 B

Solution:

11
For (_1;"‘ — i) ,

w3
-1
a=x+ b= - and n=11
As n is odd, there are two middle terms i.e.

L. (““)th and IL. (ﬂ)m

0
2 2

General term t,.,q is given by,

W nr bT
Lry1 = d

r

th th ay th
I. The first middle term is ("_”) ; = (11;1) = (%) ' = (G)th

Therefore, for the 6! middle term, r=5

Therefore, the first middle term is



11 1
= X)* (-1) —
(5)&) ( }xb
11x10x9x8x7

NG
Ex4x3x2x1 (71

=-462.x°

1. The second middle term is (“_:g)th — (1“3)“1 _ (%“)th _ (7)th

2

Zz

Therefore, for the 7™ middle term, r=6

Therefore, the second middle term is

t; = tesy

(o) wre (3)
= (D6 02 (3) ol () (2]

xz

11X10X9XxX8x7
T BEx4x3x2x1

(x)=

= 462. x2
Question: 39 C

Solution:
I;
For (E + 5) .
X
a =E, b==-and n=9
x P

As n is odd, there are two middle terms i.e.

1.@ziyhand1L(ww)m

P 2

General term t,,, is given by,

_ n n=r pr
tr+17 r a

th th th
I. The first middle term is (Lﬂ) = (9”) = (E) = (S)th

Therefore, for 5" middle term, r=4

Therefore, the first middle term is

ts = tyyy

QO
(O @ ()

4

'S

CLASS24



9x8Xx7xXx6
C4x3x2x1

(). CLASS24

=126p.x1

II. The second middle term is (“_:3)th = (?)th — (%Z)lh _ (G)th

Therefore, for the 6™ middle term, r=5

Therefore, the second middle term is

L = b5y

(2) (2)9—5 (%)5

=) @ () el ()= ()
() 6)

9XBX7XG06 (1)
T 4x3x2x1 3)

P

126 (1)
= 126(2) ()
Question: 39 D
Solution:

2,9

For (3}( = “T) 5
a=3x,b = %aand n=9

As n is odd, there are two middle terms i.e.

R 1)”‘ and 1. (“_*3)“‘

2

General term t,,, is given by,

tres = (1) e

L. The first middle term is (?)th - (”‘)th - (%)th = (5)tn

2

Therefore, for 5" middle term, r=4

Therefore, the first middle term is

L= T4y

3

Qo (F)
() e g

() crerco=()

S

4

ie]

II



oxexrxe CLASS24

C4x3x2x1°1296
189

— AN1T
—7;u)

II. The second middle term is (E)th = (E)th = (%)th = (6)”’

2 2

Therefore, for the 6™ middle term, r=5

Therefore, the second middle term is

te = t54
Qe ()
=(3) B)* (=) ((—15)5 TN

~() @ o (é)s

9x8x7x6 8
TaAx3x2x17776°

)19

21
=-— (=i

16
Question: 40 A
Solution:

To Find : term independent of x, i.e. x¢

For(2x+ 1 )9

3x?

1
a=2x, b =-—and n=9
Ix®

We have a formula,

= () e

-(2) @97 (5)

r

r

Now, to get coefficient of term independent of xthat is coefficient of x° we must have,
(x)9-3r = x0

=9-3r=90



"3r=9 CLASS24

e =3
ny9-13
Therefore, coefficient of x0= (9 @)
37 (3)2
9x8x7(2)°
T 3x2x1(3)3
1792
3
Conclusion : coefficient of x9= 1‘;&

Question: 40 B
Solution:

To Find : term independent of x, i.e. x°

For (3—‘: — i)b

2 3Ix
X 1
a=—Db=——andn=6
3x

We have a formula,

It n-r |7
tr+1 i (r) d b

-OE)

-0 @ Y
OO W
0@ o
OO GY we

Now, to get coefficient of term independent of xthat is coefficient of x° we must have,

(XJ 12-3r _ XG

=12-3r=0
«3r=12
o =4

Therefore, coefficient of x°— (:) G)ﬁﬂ (_?1)4

(2]

31w

—

[

|l—“
l-

~—

=]

St
Il




. - 15
Conclusion : coefficient of x°= T
6

Question: 40 C

Solution:

To Find : term independent of x, i.e. x°
3in
For (x — i_')
=

1
a=x, b=— ‘—zan(l N=3n

We have a formula,

= (Y s
(o)
)
)
)

r

r

-1y ()
3n 3n-r T 2r
=(7) @
() oy

- (") v o

CLASS24

Now, to get coefficient of term independent of xthat is coefficient of x? we must have,

(x 3n-3r _ XG

*3n-3r=0
» 3r=3n
e rr=n

Therefore, coefficient of x0= (31:1) (="

Conclusion : coefficient of x0= (?;1“) (-1)*

Question: 40 D

Solution:

Lo Find : term independent of x, i.e. x°
4115

For (SX - i")
<

a=3x, b= :—.,: and n=15

We have a formula,
n
— n—r r
teyr = (r) a" b

-(7) @ ()

r



15 .

-() @ car(3)
_ (II—S) (3)5°T ()57 (=2)F ()2
(})

(3)45F (—2)F (x)tsr2r

_ (15) (3)55F (=2)F (x)15-3r

r

CLASS24

Now, to get coefficient of term independent of xthat is coefficient of x° we must have,

(x)15-3r = %0
*=15-3r=0
= 3r=15

sr=205

Therefore, coefficient of x0— (‘;) @ (=2)°

15x14x 13 x12x 11

-.(3)1°.(-32
Ex4x3x2x1 (37 )

= -3003.(3)"°.(32)

Conclusion : coefficient of x0= —3003.(3)°.(32)

Question: 41

Solution:

To Find : coefficient of x5
For (1+4x)3

a=1, b=x and n=3

We have a formula,

=Y () e

r=0

(@) s () e e ) o

=1+3x+3x*+x°
For (1-x)¢

a=1, b=-x and n=6
We have formula,

(1-x°= Z(f) (1) ()"

=0

(o Qarcos (orors (oo
* (Z) (MF 0t (E) (0 07 () 0 (0

We have a formula,



n n!
(r) B (n—r)'xr

By using this formula, we get,x
(1-x)*=1-6x+15x"-20x>+15x* - 6x>+ x°
~(1+x)3¥1—-x)°
=(1+3x+3x"+x¥H)(1-6x+15x> - 20x3+ 15x*— 6x° + x9)
Coefficients of x5are

X0x5=1x (-6)=-6

xlx*=3x15=45

x2.x3=3x(-20)=-60

x3.x2=1x15=15

Therefore, Coefficients of x5 = -6+45-60+15 = -6
Conclusion : Coefficients of x5 = -6

Question: 42

Solution:

['o Find : numerically greatest term

For (2+3x)3,

a=2, b=3x and n=9

We have relation,

T+t
tey2teor-— =1
r

we have a formula,

(I, — (I:) an bt

QUER
!

CEC R

- tr — (FE 1) anfr+1 brfl

— (r i 1) 29—r+1 (3x)r—1

91
TO-rt+1)x(r-1)!

210—r {3)r—l{x)r‘—1

9!
T(0-D)Ix(r— 1)

210—r (3)r—l(x)r—L

; tr-l-l
t

=1

r

CLASS24



9! 9-r | TR o
G-t 22 (3)7(%) _, CLASS24
o-nix@-nr 2= 7™

. 9! G—r R 9!
NCEE s 2T EreT= (10—-1)!'x (r—1)!

210—1" (3}r—1(x)r—l

9!
TO-DIxr(r— 1)

29—r (3)(3}1’71(3:)()\,)1"—1
9!

=

T (10-nDO-M'x(r—-1)!

()27 (3) ' (x)?
) 1 1

= (3)(x) zm (2)

Atx=3/2

1

_ 31
@32 (10-1) (2)

9 r
—

4 (10-r1)
=~ 9(10 —r) = 4r
~ 90 — 9r = 4r
*90=13r

*r=6.923

therefore, r=6 and hence the 7% term is numerically greater.

By using formula,

n
t, o= (r) ah T pr
9
" (7) 297 (3x)7

-z @

Conclusion : the 7 term is numerically greater with value (3) 22(3) (x)7
Question: 43

Solution:

For (1 +x)2"

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

We have, t ,;, = (1:) aN-ThT

For the 2" term, r=1

= T

(") W=

— (211) X [ (T) = HI



Therefore, the coefficient of 2" term = (2n)
For the 3" term, r=2

“ty =ty
- (3) = o

(Z2n)! .
o2 x 2

_ (Znm)(2n-1){(zn-2)! -

(Zn—2)x2

.......... (n'=n. (n-1)1)

= (n)(2n—1) x>
Therefore, the coefficient of 3™ term = (n)(2n-1)

For the 41 term, r=3

“ Ty = T3
- (3 = o2

(2n)! .
T (2n—3)! x 3! X

4 (Zo)(Zn—1)(20-2)(2n—3)! 4

A xe X e (n!=n. (n-1)!1)
(n)(Zn—1).2(n—1)
— X
3

2(n}{Zn-1).(n-1
- 1) s

. ! 2(n){2n-1)(n-11
Therefore, the coefficient of 3™ term = in—

As the coefficients of 299, 37 and 4% terms are in A.P.
Therefore,
2xcoefficient of 37 term = coefficient of 2™ term + coefficient of the 4™ term

2(m)(2n—1).(n— 1)

~2x (M(Zn—1)= (2n) + 3

Dividing throughout by (2n),

(Zn—1}(n—1)
L+ 3 e

~2n—1=

3+(2n-1)(n—-1)
3

~2n—1=

» 3(2n-1)=3+ (2n-1)(n-1)
e6n-3=3+(2n2-2n-n+1)
e6n-3=3+2n?2-3n+1

= 3+2n?2-3n+1-6n+3=0

#2n2-9n+7=0

CLASS24

Conclusion : If the coefficients of 24, 3" and 4™ terms of (1 + x)2" are in A.P.then 2n2-9n+ 7 =

0



Question: 44

Solution:

Given : 3" term from the end =45
o Find : 6™ term

For [ylf'2 + x1/3)n,

a= y1/2’ b= x1/3

Wehave, t.; = (:) a" b

As n=n, therefore there will be total (n+1) terms in the expansion.

3" term from the end = (n+1-3+1)% ie. (n-1)™ term from the starting

For (n-1)® term, r = (n-1-1) = (n-2)

t(n—-l) = rm—z)u

(M) 6T ()
= ( ) (x) S 2 ) =(2)

n(n

(Y)(‘) T

(n—1
Therefore 3™ term from the end = ™" )

W&

o - (n-1
Therefore coefficient 3'9 term from the end — ullr

2

_n(n-1)
-

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

For 6 term, r=5

te =tss,
10 1,10-5 13>
() (=) ()

() wr s

10x9x8x7x%x6
T EX4x3%x2x1

OHOL

5 5

=252 (y)z (x)3
5 5
Conclusion : 6™ term — 252 (y)z (x)3

Question: 45

Solution:

CLASS24



Given:t,; =tz

To Find : value ofa

For (2 + a)s¢
A=2,b=aand n=50

We have, t ,, = (:) AT T

For the 17" term, r=16

~ L7 = Uigsr

- (‘?2) (2)50-16 (3)18

50
_ 34 (116
=(J) @* @
Forthe 18Wterm,r=17

~tig= bz

— (?g) (2)50—17 (a)]J

50
_ 2}32 ()17
(17) (2% (2)
As 171 and 18™ terms are equal
~Tig =1ty7

) Gg) (2% (2)"7 - (ig) @) ()

A G?) (2)% (a)7 = Gg) (2% (a)i®

_ 50!
(50 —17)'x (17)

........ [ () = ]

(a)t? 50!

(2)33 (ﬂ)l" =

0!

22U,
(50— 16)! % (16)!

(:?')34 La)lﬁ

(50 —17)! x (17} (2)3*

(@) T (50— 16)! x (16)!°

(50 —17) x (50— 16)! x 17 x (16)!

(50 —16)! x (16)!
[+ n! =n(n—1)]

~a = (560—17) x17.(2)
ea=1122

Conclusion : value ofa=1122
Question: 46

Solution:

To Find : Coefficients of x*

For (1+x)"

: (2)33

CLASS24



a=1, b=x

We have a formula,

n

(1+x)" = Z (Ir') (1)"7 x

r=0

= (3) (= %2 4+ (l;) (H»? x! + (;) (l)n—: X2 4 et (E) (1)7 ™ xo

- (g) x? +(]11) X+ (;) x* ++(E) X"

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

We have formula,

n

a-9=> ()

= (3) (1" (*x)°+(l11) (Xt + (2) ("2 (%) 4
+ () = xn

= (0= () @+ () 0+ -+ ()

~(1+x)3*1-x)°

(@) ()5 ()4 () e () 0 () 0o
e () o]

Coefficients of x* are

x0xt=(3) x(3) = coCy

xlad= (1 x D(E) = (D)) = - eacs

Kx?=(3) % (3) = C2C2

x¥xt=(3) x (-D(7) = -} = - s,

= () x (5) = caco

Therefore, Coefficient of x*

= C4Cp - C1C3 + CaCz - C3C1 + CaCg

Let us assume, n=4, it becomes

0, *Co - 20y 203 + 40, 20, - 205 tCq + 10, A0

We know that,

(n) n!

/T (n—r1) xr

By using above formula, we get,

4C4 4Co - 4C1 4C3 + 4C2 4(:2 - 4(:3 4C1 + 4C4 4C0

=11 - (1) (4) + (6)(6) - (4)(4) + (1)(1)

CLASS24



1-16+36-16+1

6

=1C,

Therefore, in general,

C4Cp- C1C3 + C3C3 - C3C1 + CyCg =C3
Therefore, Coefficient of x* = C5
Conclusion :

= Coefficient of x* = Cz

e C4Cq - C1C3 + C2Cz - C3C; + C4Co = Cz
Question: 47

Solution:

Ta Prove : coefficient of x" in (1+x)2" = 2 x coefficient of x"in (1+x)2™1

For (1+x)2",
a=1, b=x and m=2n
We have a formula,
m
ton = () amr
2n X i
- (.

(D)o

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

Therefore, the coefficient of x" = (:nn}

S ()= =)

n!x(Zn—n)! r! x(n-r)!
(2n)!
nt x n!

2nx{2n-1)! 2x(2n-1)!

= mxngaony TR G — 1)1

......... cancelling n

Therefore, the coefficient of x" in {1+x)?"=

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

We have formula,

m B
toe :(r) a™ TRt

2x(2n-1)!

n! ¥ (n-1)!

CLASS24



Ny CLASS24

_ (an— 1) F

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

Therefore, the coefficient of x” in (1+x)2™1 = (:r:,_l)
(Zn—1)
n!'x(2n-1-n)!

1 2x(2n—1)

2% nx (-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.

Question: 48

Solution:

Given:a = £ b=2 and n=8

_

To find : middle term

Formula :

= The middle term = (u+z)

_ (MY n-r}r
'tr+1 R (r)a b
Here, n is even.

Hence,

() -7

Therefore, 5 tthe erm is the middle term.

Fortg, r=4

We have, fpyy = (1;) PLE N

= (B

BXTX6X5 pyt
:4x3x2x1(ﬂ

Lty = 70.(%).(16)

- 15 -(16)



~ tg=70p* CLASS24

Conclusion : The middle term is 70 p".

Exercise : 10B

Question: 1

Solution:

10
To show: the term independent of x in the expansion of (X — i) is -252.
X

Formula Used:

General term, Tyy; of binomial expansion(x + y)" is given by,

Tri1= "Cr x™T y" where

ne n!

ri{n—r)!

10
Now, finding the general term of the expression, (_\; l) , we get
X

Tr+1=mcrx x10-T y (‘_l)r
X
For finding the term which is independent of x,
10-2r=5
r=>5

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

- —ny®
Te= 10Csx x19-5 x (T)

5

- =i
TG: 10C5>{ xm 5w (T)

Te= — 19C5
10!
Te= — ———
6 5!(10-5)!
10!
TG_ —
5!x5!
10x9xBx7x6x%5!
Te= — ———M—=
SIx5x4x3Ix2
10%X9XBXTX6X5!
T - ———————
5Ix3x4x3Ix2
TG=252

Thus, the term independent of x in the expansion of (x — 1) mis -252.

Questlion: 2

Solution:

To prove: that. If the coefficients of X2 and x3 in the expansion of (3 + px)? are the same then

}j:—.

i



Formula Used: CLA5524

General term, Ty, of binomial expansion(x + y)" is given by,

Trr1="Cp x™T y" where
n!

n —
™ rin—r)

Now, finding the general term of the expression, (3 + px)?, we get
Tia= gcrx 3% x (Px)r

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

r=2

Thus, the coefficients of x2 are given by,

Ts= 7Cax 37972 x (px)?

Ta= "C2x 37 x p? x x2

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

r=3

Thus, the coefficients of x3 are given by,

Ts= %C3x 3773 x (px)3

Ta= "C3x 3° x p® x x3

As the coefficients of x2 and x3 in the expansion of (3 + px)? are the same.
9C3x 38 X p? = %Cax 37 x p°

9C3X p= 9C2X 3

91 9
w6 P axn X3
91 91
3x2 %6l PRldernel T
9
P=7

Thus, the value of p for which coefficients of x2and x3 in the expansion of (3 + px)? are the same
@
15 ;

Question: 3

Solution:

11
To show: that the coefficient of x® in the expansion of (x - }) is -330.

X

Formula Used:

General term, T, of binomial expansion(x + y)“ is given by,

Try1= "Cr x™T y" where

ng n!

r ri{n-r)




Now, finding the general term of the expression, (x — i)UL. we get CLA5524
X

For finding the term w:hich has x~? init, is given by
11-2r=3

2r=14

r=7

3

Thus, the termn which the term which has x™2 in it isTe

7
T8= 11C7x x11-7 (;1)
X

T8: —11C7X x*‘?

11!
Tg= — ———
8 7H11-7)!
11x10%9%x8x7!
Te= — ——————
Tix4x3x2
Te=-330

11
Thus, the coefficient of x 3 in the expansion of (;{ x ) is -330.

Question: 4
Solution:
o

2 3 41
s ) is252.
B 2= /

-

To show: that the middle term in the expansion of(
Formula Used:

General term, T, of binomial expansion(x + y)" is given by,

Tre1= 2Cr x"T yv! where

'
n . mn.

L riin-r}t

Total number of terms in the expansionis 11

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

2y 2 5
2x~ 3
2x

— 10
Te= ""Cs
10x9xBXTXEXS5!
Te= — 2
SIXSX4%3IH2
Te=252

22 10
Thus, the middle term in the expansion of (% + %) is 252,

Queslion: 5

Solution:



10
To show: that the coefficient of x* in the expansion of(i — i_) is -330.
3

Formula Used:

General term, Ty, of binomial expansion(x + y)“ is given by,

Ty = "Cp x™7 y" where

'
n _ n.

=

rlin-r)!

10
Now, finding the general term of the expression, (E — i__) , we get
2 X3

To1= 10Crx (E)qu (i)r
2 x2

For finding the term which has x* in it, is given by
10-3r=4

3r=06

r=2

Thus, the term which has x* in it isTs

8 2
T3: loc?.x (E) X (-_3)
2 x2

Ta_ 10!x9
T 21x8ix2®
10x9x8!x9
Ti= ——
2x8!x28
105
TB: .
256

10 =
o " N X 3 . =05
Thus, the coefficient of x* in the expansion of (5 - i) is —

Question: 6

Solution:

To prove: that there is no term involving x¢ in the expansion of (2_{2 -
"

Formula Used:

General term, Ty4; of binomial expansion(x + y)" is given by,

Tre1="Cr x" T y" where

n!
ne =

r!(n—-r)!
. . . i
Now, finding the general term of the expression, (2,1-* — —) , we get
*

T — 11C . T
r+1 Ty (2x2)1T x (i)

X
For finding the term which has x®in it, is given by

22-2r-r=6

3r=16

CLASS24



=3

. le . .
Since,r = b is not possible as r needs to be a whole number

11

. . . . . 3

Thus, there is no term involving x¢ in the expansion of(2x3 - -) .
X

Question: 7

Solution:

To show: that the coefficient of x4 in the expansion of (1 + 2x + x?)5is 212.

Formula Used:

We have,

(1 + 2x + x2)%=(1 +x+ x+ x%)°

=(1 +x+ x(1+x))5

=(1 +x)5(1 +x)5

=(1 +x)10

General term, T;4; of binomial expansion(x + y)" is given by,
Tre1= "Cr x™T v' where s

n!

ne _
Cr_ ri{n—r)

Now, finding the general term,
T, 1 R 10— » HEINE
10-r=4

r=6

Thus, the coefficient of x* in the expansion of (1 + 2x + x2)” is given by,

10, 10
4 4la!
10¢, 10x9xGx7x6!
4 24x6!
10¢,=210

Thus, the coefficient of x* in the expansion of (1 + 2x + x2)%is 210
Questlion: 8

Solution:

To find: the number of terms in the expansion of(ﬁ + 1)5 + (\,’E — 1)5

Formula Used:

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

A

Thus,

CLASS24



(V2 +1) +(VZ-1)
= ((\/2)5 + (\/2)4(‘?) +---+(

:
#2762 () - (D)

So, the no. of terms left would be 6
Thus, the number of terms in the expansion of(\.v‘i + 1)5 + (\E — 1)5is 6

Question: 9

Solution:

)
To find: the term independent of x in the expansion of(;( _ 1 _‘) 7
322
Formula Used:
A general term, T;,;; of binomial expansion(x + y)" is given by,

Tre1= 2Cpr x™T y' where

'

n.

ne o
T rlin-r)

NC]
1
),wwget

i

Now, finding the general term of the expressian, (\' —

T
Ty1= Crx %9 (;l)r

3x7
Tp1="Cx x° 7 x (=1) x 3x 7
Tre1="Cex (—1) x 3x°73¢
For finding the term which is independent of x,
9-3r=0
r=3
Thus, the term which would be independent of x is T

10
Thus, the term independent of x in the expansion of (x — i) is Ty i.e 4™ term
X

Question: 10

Solution:
2x7 3 10
To find: that the middle term in the expansion of (“T + —_‘) is 252.

2x=

Formula Used:
A general term, Ty, of binomial expansion(x + y)“ is given by,
Tri1="Cr x™T y" where

n!
ne =

riin-r)!
Total number of terms in the expansionis 11

Thus, the middle term of the expansion is Ts and is given by,
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Te= '%Csx (Zj)s x ( & )5 CLA5524

Te= 10C;

10X9IxBX7x6X5!

6 3!x5x4x3x2

TGZZSZ

x? 3\
Thus, the middle term in the expansion of (T + j) is 252.

Question: 11

Solution:

To find: the coefficient of x’y2 in the expansion of (x + 2y)?
Formula Used:

A general term, Ty, of binomial expansion(x + y)"is given by,
Tre1="Cr x™T vy where

n!

ng,=

Now, finding the general term ofthe expression, (x + 2y)? we get

Ty 1=2Cox X777 x (2y)°

The value of r for which coefficient of x7y2 is defined

r=2

Hence, the coefficient of x”y? in the expansion of (x + 2y)? is given by:
T:=9Cax x% 2 x (2y)>

Ts="Cax 4 x x” X (y)*

9!

7 2
Ts= ;o X4 XXX 69)]
_ 9x8x7xe! 7 2
= v 4xx"x (y)
T4=336

Thus, the coefficient of x”y?2 in the expansion of (x+ 2v)% is 336
Question: 12
Solution:

To find: the value of r with respect to the binomial expansion of (1 + x)3* where the coefficients of
the (r — 5)th and (2r — 1])th terms are equal to each other

Formula Used:
The general term, Ty,; of binomial expansion(x + y)" is given by,
Tri1= "Cr x™T y" where

n!

ne- o _
=

ri{n—r)!

Now, finding the (r — 5)th term, we get



To5=%Cpgx x"°
Thus, the coefficient of (r - 5)th term is 34C ¢4

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

-

Tr1=*Cara X (x)777
Thus, coefficient of (2r - 1)th term is 3%Cg,.5
As the coefficients are equal, we get
34C2r-2:34cr—6

2r-2=r-6

r=-4

Value of r=-4 is not possible

2r-24r-6=34

3r=42

r=14

Thus, value of ris 14

Question: 13

Solution:

To find: 4 term from the end in the expansion of(j_: B \L._s)
Formula Used:

A general term, Ty, of binomial expansion(x + y)™ is given by,
Tri1="Cr x™ " y" where

n!

n =
Cr ri(n-r)!

Total number of terms in the expansion is 8
Thus, the 4™ term of the expansion is T5 and is given by,

e T (2) ()

4

T 7X6x%5! 3x3x3 -

5 x —2 % X pE:]
2 x5! 6X6X6XE6

T5: Tx6x5! IxIxI 18
Z2x5! bX6XH6XE
718

T:= —x
16

Thus, a 4% term from the end in the expansion of(% — i)yis Ts = 1e
Question: 14

Solution:

To find: the coefficient of x™ in the expansion of (1 +x) (1 - x)™

Formula Used:
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Binomial expansion of (x + y)" is given by, CLAssz4

n

(x +y):t _ Z (';)Xn—r xy"

Thus,
1+ x(1-x™
—(14%) ((3) (- + (}) (-

FE) 0 (1) ot () )

Thus, the coefficient of (x)}™ is,

1Cy-"Ch.1 (If n is even)

-ICL+7Cy1 (If nis odd)

Thus, the coefficient of (x)™" is,”C),-"C,,.; (If n is even)and -"C,+"Cy.1 (If n is odd)
Question: 15

Solution:

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:

A general term, T, of binomial expansion(x + y)" is given by,

Tri1="Cr x™7 y" where

'
n iy n.

=

rlin—r)!

Now, finding the 4™ term, we get
T4="Cax a3 x (b)?3

Thus, the coefficient of a 4™ term is "C3
Now, finding the 13™ term, we get
T13="Cizx a" 2 x (b)*

Thus, coefficient of 4™ term is "C;,
As the coefficients are equal, we get
BC12="C3

Also, "C.="C,,_,

"Ch12="C3

n-12=3

n=15

Thus, value of nis 15

Question: 16

Solution:



CLASS24

To find: the positive value of m for which the coefficient of x2 in the expansion o:

Formula Used:
General term, Tyy; of binomial expansion(x + y)" is given by,

Tri1= "Cr x" 7 y" where

np n!

r

riin-r)!

m

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

Tr+1=mCrX lmir X (X}r
Tr+1:mCrx (x)r

The coefficient of (x)? is ™Cy
HICZZG

m  —g

2(m-2)!

m(m-— 1)(m - 2)! y
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 0fx2 in the expansion of (1 + x)™is 6
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