The power of the binomial theorem is used to generate and distribute IP addresses to
an ever-increasing number of electronic devices, which have increased significantly in
the past decade thanks to the rise in industries like the Internet of Things (loT).
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BASICS OF BINOMIAL THEOREM [I

. TOPIC1
BINOMIAL THEOREM FOR POSITIVE INTEGER

Introduction

In mathematics, analgebraic expressionis an expression
built up from constants, variables, and a finite number
of algebraic operations (like addition, subtraction, etc).
An algebraic expression that contains only twa terms is
called a binomial In this chapter, we shall discover the
answer to the following question:

"What happens when you multiply a binomial by itself
(08 many times as you want)?”

In other words, we want to expand (x + y)” for any
pasitive integral index n. Before proceeding further,
let us first understand a beautiful pattern of numbers
known as 'Pascal’s Triangle’

Pascal’s Triangle

Pascal'’s triongle, in algebro, a triangular arrangement
of numbers that gives the coefficients in the expansion
of any binomial expression, such as (x + y)". It is named
for the 17th-century French mathematician Blaise
Pascal

1 i 21 35 35 21 7 1,

Binomial Theorem for Positive Integral
Index

The Binomial Thearem helps us to expand any positive
integral power of the binomial expression. It was first
given by English physicist and mathematician Issac
Newton. The Binemial Theorem for positive integral
index can be states as follows:

For every positive integer n, we have

n
(x+y)" = z fex™y
r=0

e N N e PR

Binomial Theorem for any Positive
Integer n

Binomial theorem states that for any given positive
integer n, the expression of the n™ power of the sum of
any two numbers a and b may toke ploce as the sum
of n + 1 terms of the particular form

n

x+y)"= X "C X"y
r=0

=”Cm>.}'gr':'+”C1;:f""f_.;ld-“A+"Cﬂ_l:a(1 ff'1+"Cnf5ﬂ

Binomial Theorem for Positive Integral
Indices
Let us now ocbserve the following identities:
x+y°=1
(x+ f_.;)l =X+y
(x + f_.;)2 =x2+2.»cy+g2
(x+ g]3 =x3+3x2y+ 3xy2+ y3
(x + y)4 =x%+ 4x3y + 6)(29'2 + 4)((_.;34- !.,l4
One can easily observe that
() The exponent of x in the expansion of (x + y)” is
decreasing by 1 fromnto 0.
(i) The exponent of y in the expansion of (x + y)" is
increasingby 1 fromQOton
(i) The sum of exponents of x and y in the expansion
of (x + y)" is always n.
(iv) The number of terms in the expansion of (x + y)" is
alwaysn + 1.

(v) The coefficients of terms in above expression are
actually making Pascal’s Triangle.

So, using Pascal’s triangle ane can easily write the
expansion of (x + g)s, (x + y)s and other exponents as
follows:
(x+ y)sz X+ 5x y+10°y7 + 10x%7 + Sxy* + ys
x+y)°=x5+ sty +15x°y? + 20°5° + 15¢%y*
+ 6chS + gE
But, working with Pascal's Triangle can be very time-
consuming if the exponent is a very large number (say.
100). So, we require a formula to find the value at any
place in Pascal’s Triangle.
The value at (n + 1) row and (r + 1) place of Pascal’s
Triangle is
. B
" ri{n=r)!

For example, the value at the 5% row and 3 place is
]
ﬂcz - 4— -
24 -2)!
Example 1.1: Expand the expression (1 - 2x)°.
[NCERT]

Ans. By using Binomial Thecrem. the expression
(1 - 2%)° can be expanded as

L
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(1-2°

= 5Co(1)%- °C,(1)* (2¢) + 5C,(1)(2%)
=3C5(1)%(20)% + *C (1) (2x)* - 3C5(20°

= 1-5(2%) + 10(4x?) - 10(8x°) + 5(16x%) — (32x)

=1-10x + 403 - 80x% + 80x* - 32x°

which is the required expansion.

5
Example 1.2: Expand the expression [E-- 5—) :

x 2
[NCERT]
Ans. By using Binomial Theorem, the expression
2 x i
[;-—5] can be expanded as

(2] -ali) e () ()=l

5= =) =)

() Lk ()
s

32 40 20 o
= ———t—=Sxt+=—x ——
XS xa X 8 32

Example 1.3: Evaluate (\E + \E)G —(\E - \/5)B i
[NCERT]

Ans. Firstly, the expression (@ + b)® - (@ - b)® is
simplified by using Binomial Theorem. This can

be done as,
(@ + b)¥="5Cya® + 8C,a®b + 8C,a*b? + 6C,a?b?
+ Ei.’:&(:wz!:i‘1 + Gcsalbs + Est_l:;‘s
=a®+ 6a°b + 15a°b?+ 200 + 150764+
6ab® + b®
(@-b)®=°C,a®-°C,a°b + °C,a'b? - 6C,a’b* +
Eicdazbd_ 6C501b5+ ECEbB
=a®-6a%b + 15a°b% - 20a°b? + 154%b°
- 6ab®+ b®
(a+b)¢-(a-b)°=2[6a"b +20a°h* + 6ab?]

Putting a = \/5 and b= \E we obtain

(V32 ~(V3 -2
- o o(5J (v2)20( 5] (2 +5(15)2)
= 2(54V6 +120V6 +2446)

=2 x 1986

= 396V6

n
Example 1.4: Prove that Y, 3" "C_=4" [NCERT]

ra0
Ans. By Binomial Theorem,
n
Z l"rCr a"”" b =(a+b)"
r=0

By putting b = 3 and @ = 1 in the above equation.

we obtain

> "CA)TTE)Y =(1+3)”

r=0

. $rrces

ra0

Hence, proved.
Example 1.5: Show that 9”°* - 8n - 9 is divisible
by 64, whenever n is a positive integer. [NCERT]

Ans. In order to show that 9”** - 8n - 9 Is divisible by
64, it has to be proved that,

97¢! _ 8n -9 = B4k, where k is some natural

number
By Binomial Theorem,
(1 4 BT te S IP (8 L SHR 1% e
na.lcn‘l(a)n*l
= 9 =1+ (+ D@+ 8¢, + "0 C,x 8
TR W Ll
= 97*1=9+8n+64[*1C,+"*1Cx B+ .+

n+ 1Cn . l(a)n-l]

= 9"*'-8n-9 =64k wherek="""C,+
REYE. § Bl A0 EFe

n+

is a natural number.

Thus, 9”* ' - 8n - 9 s divisible by 64, whenever n

is a positive integer.
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COBJ ECTIVE Type Questions)

[ 1 mark ]

Multiple Choice Questions

1. If P and Q are the coefficient of @’ and a" ="
respectively in the expansion of (1 + @), then:

(@ P=Q ® P=Q
(c) P=4Q for some . (d) none of these
Ans. (g P=Q

Explanation: We have,

P = coefficient of o in the expansion of
(1+a)"="C

Q = coefficient of ¢""" in the expansion of
(1+a)"="C, _

Now, “C =7C _,

= P=0Q.

r

2. The number of terms in the expansion of
(4 +4x+ x? )20, when expanded in descending
powers of x, is:

(@) 20 (b) 21
(c) 40 (d) 41
Ans. (d) 41

Explanation: We have,
@+ 4x + )P=[(2 + 0
=2 +x%
Therefore, there are 41 terms in the expansion
of (4 + 4x + x)%°

3. The total number of terms in expansion of

(x + @)% + (x - @)% after simplification is:
(@) 202 (b) 51
(c) 50 (d) none of these

[Delhi Gov. QB 2022)
Ans. (b) 51

Explanation: In the above binomial expansion,
the terms at the even places will get eliminated,
and we would be left with twice the sum of the

terms at odd places.

Hence there will be

g = —_t]
2 2
=51 terms

4. The largest coefficlent in the expansion of

(a+ b)* is:

(@ *Cyg ® ¢,

© *c, d) ¢
Ans. (¢) "HCB

Ans.

6.

Ans.

Ans.

Explanation: We know that. if n is even then "C,
i n ;
is greatest forr = 3" Therefore mCr is greatest

forr=9.

Hence, the greatest coefficient is mCﬂ,

The number of terms in the expansion of
1+g’+@1-9g) s

(@ 5 () 7
(© 9 (d) 10
(a) 5

Explanation: We have,
p+a’+p@-q°

= 20C,+°C, (@7 + ... +°C, (@)
Thus, it has 5 terms.

The total number of terms in the expansion of
(x + @)'% + (x - @)'% after simplification is:

(o) 50 (b) 202

(e 51 (d) none of these
[NCERT Exemplar]

(o) 51

Explanation: Given,

(x + a)mo+ (X_a)mo
= (moCwaa+ 1mC1x99fJ + maC: 2ats. L)+

(moco X100 _ 10(:1(:l N . mc:uC2 - )
_ 2(1°°C0 »100 mcnc2 - mocmo alo)
So, there are 51 terms.

Given the integers r > 1, n > 2, and coefficient
of (3N™ and (r + 2)™ terms in the binomial
expansion of (1 + x)2" are equal, then:

(@) n=2r (b) n=3r

(© n=2r+1 (d) none of these
[NCERT Exemplar ]

(@ n=2r

Explanation: Given (1 + x)z"1
2 -1
T3.r=T('_Ir-1)¢-1= Cl,_lxg’

in +1
and Tr+2=T(/a.1)a-1= Cr+!.)(
n In
Given, Co,o1="C

Ir-14r+1=2n
[ ”Cx=“Cy:>x+y=n]
Or, n=2r

L
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Assertion Reason Questions

Direction: In the following questions, a statement of

Assertion (A) is followed by a statement of Reason

®.

Choose the correct answer out of thefollowing

choices.

(a) Both (A) and (R) are true and (R) is the correct
explanation of (A).

(b) Both (A) and (R) are true but (R) is not the
correct explanation of (A).

(c) (A)Iis true but (R) is false.

(d) (A)is false but (R) is true.

8. Assertion (A): The coefficient of a®b® in the
expansion of (a + b)g is 9Cd.
Reason (R:: The formula of (@ + b)" is
PEdl’B T s e v
“c, o
Ans. (g) Both (A) and (R) are true and (R) is the correct
explanation of (A).
Explanation: We know that,
(a+b)" = "‘C,‘,J{:ln.tl':l + "Clci”'l,!:a1 S o
Now, a*h® occurs in S" term of
(@+ b)g, therefore coefficient of a’b® is QCJ.

9. Assertion (A): Let x be a true integer. If the
coefficient of 2™, 3™ and 4"

term of expansion (1 + x)® are in
AP then the value of x is 7.

Reason (R): The common difference of AP.
are different.
Ans. (c) (A) s true but (R) is false.
Explanation: As *C,, *C, and *C; are in AP

= 9, ="C,+ "y
(1) U=V =)
6
1+(x=1)(x=2)
x=1l= —/————m
6
Bx=6=6+x ~3x+2
X-9x+14=0
n-2n-7)=0
n=2or7
The common difference of an AP is always
same.

10. Assertion (A): The sum of the last eight
coefficients in the expansion of
a(l + x)*€ is 235,
Reason (R): Ifxis an odd integer, then
(2('_'.;| - 2C1_ 12C2 - 2C3+ RS
(-1)**C =0.
Ans. (c) (A) is true but (R) is false.
Explanation: We have,
lECq+ IECl +...+ 16C1s= 28
[putting x = 1]
=5 20C+ 6 4.4 0C ) = 07F
= mCB + 1BCE}+ ik J‘GClE =215

W, 0~ b TR =0

(CASE BASED Questions (CBQs) )

[ 4 & 5 marks ]

Read the following passages and answer the
guestions that follow:
11. Ms Khushi and Mr. Daksh decide to construct a

Pascal triangle with the help of binomial theorem
They use the formula for the expansion is

n
(xegp =3 "C X"y
r=0
n 0, n wl 1 n L -1
="C X'y +"C Xy . +C
+nCnxpy".

cucnvene €9

(A) The coefficient of X (0 < k < n) in the
expansionof E=1+(1+x)+(1 + %) +0

(1+x" is:
@ "*'Cuy (b) "C
© "*'C,_,., (d) none of these

(B) The coefficient of y is the expansion of

2 Cs
y +— |is:
y

(a) 10¢° (b) 20 &
() 10c (d) 20 ¢
(C) The number of terms in the expansion of
1+ \/gxf +(1- ﬁx)’ are:
(o) 4 (b) 8
(©5 @ 9

L
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(D) The sum of coefficient of even powers x in
1 2n
the expansion of [X = ;} is:

11
(@ 11 x ¢, ®) X e,

(c) 11(”‘C5 + uCBJ (d o0
(E) Assertion (A): The value of (101)* using
the binomial theorem is
104060401.
Reason R):  (x + y)” = "CX" + "Cx*y
+"C X2yt + ..+ "C Y.
(a) Both (A) and (R) are true and (R) is the
correct explanation of (A).
(b) Both (A) and (R) are true but (R) is not
the correct explanation of (A).

(c) (A) is true but (R) is false.

(d) (A) is false but (R) is true.
Ans. (A) (@"*'C,,,

Explanation:
E =M1‘i

(1+x)-1
'”1C0+””C1x+”+162x2+._.—1
X
=""1C1+"‘1C2x+”*1C3x1+_

Coefficient of x*="*'C

ksl
®) @10c’
Explanation:

FI BN [ PRI 3 PR
y

2
Y Y

S
ol Scs[i] (yZ)S—S

S r
- 2 Scr[E] {yi)s—r
r=0 y

We need coeffcient of y

= 2(5-n-r=1

= 10-3r=1

= r=3

So. coefficient of y=sC3‘c3

=10

© @4

Explanation: Given expansion is

(1445 +(1-5x) .

Here, n = 7, which Is odd.

1l
B o m

© @o
Explanation: (r + 1)" term = b o L o
2 11(:r -
Even power of x exists only if 11 - 2r = an
even number which is not possible

Thus, Sum of coefficient =0

(E) (o) Both (A) and (R) are true and (R) is the
correct explanation of (A).

Explanation: Glven: (101)4
Here, 101 can be written as the sum or the

difference of two numbers, such that the
binemial theorem can be applied

Therefore, 101 =100+ 1
Hence, (101)* = (100 + 1)*

Now, by applying the binomial theorem, we
get

(101)* = (100 + 1)* = *C,(100)*
+C,(100)*(1) + “C,(100)*(1)’
+9C4(100)(1)? + ‘C (1)
(101)* = (100)* + 4 (100)* + 6(100)*
+4(100) + (1)*
(101)* = 100000000 + 4000000 + 60000
+400+1
(101)* = 104060401

12. Four friends applied the knowledge of Binomial
Theorem while playing a game to make the
equations by observing some conditions they
make some equations.

(A) Expand, (1 -x + x9)4.
(B) Expand the expression, (1 - 3x)”.

(C) Show that 117 + 9** is divisible by 10.
Ans. (A) We have,

L=x+x) = [(1-x) +x7T°

=4C1-0"+C,1 -2 () + °C,1 - %?

Total number of terms = n_;—l (x2)2 i 4(:3(1 -x) (x2)3 3 4C4(X2)4
. =(1-0%+42 (1-x+6x%1 =%+
" +1 6 B
= '—2— dx"(1-x)+1
Get More Learning Materials Here : i m
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=(1-4x+6x% -4 + X + 4x? (1 - 3x + 3x?
=)+ (1-2x+ D) +4 (1 -xE+ 8

=1-4x+ 62 =4 +x* + 47 - 12 + 12%°
—ax + 6 =12 +6xF + 4xB -4 4+ 58

=1-4x+ 10x* - 16x3 + 19x* - 16x5 + 10x°
—4x 48

(B) Here.a=1.b=3x,andn=7
Given, (1-3x)7 =7Cy(1) - 7C,(1)® (3%)* +

7C,(1)° 397 - "¢, (1) (3% + 6,1 (39°
-7C(1)* ()5 + TC 1) (3%)°
-7c,1° (39

=1-21x + 189x% - 945x3 + 2835x*
- 5103x° + 5103x° - 2187x.
© 11249 = (10 + 1)° + (10 - P!
=176, 10° 45¢.30° .. 9C)
+ {llco‘loll = llcl_lolﬂ G _11C
=%¢,10° +°C,.10% + ..+ °C,10 + 1 + 10"
-1c10¥+ L+ YC 101
=10[°C,10° +°C, 107 + .+ °C,
% HCGlOm— uCl.lOB F qu]
= 10 K, which is divisible by 10.

.'ll.)

(VERY SHORT ANSWER Type Questions (VSA))

[ 1 mark |

13. Find the coefficient of x in the expansion of
(1-3x+ 7x)(1 - x)'S. [NCERT Exemplar]
Ans. Given coefficient (1 - 3x + 7x2)(1 - x)ls
We know that,
T, ="Ca™b" (1-3x+7)(1 -
= (1-3x+ 7x)(*°C,- °C, X + 1°C, P+ . +
lECm %)
=(1=3x+7x)(1-16x+ 1207 +..)
Coefficientof x =-16 + 3=-19

14. Find the coefficient of x™° in the expansion of
(c=2)%, [NCERT Exemplar]
Ans. Let x*° occur in the (r+ :L)[h term. Then,
_10 0- 2
Tra:l. N Crxl "X
Given, (x - x9)*0
Tr; " ICIC! le—r (_ X?)r
= (_ 1)( lﬂcl xlO-rx.'lr
5 (_1): 1DC,— xlCI +r
For the coeffident of x*5, we have
10+r =15
= r=5
Te, = 1)5 mcs 1S

Coefficient of
AT __lC}x9:»(8)(7)(6:«5!:_252
S5x4x3x2x1x5!

15. Find the 3 term from beginning in the
expansion of ( + 3a)°.

Ans. The 39 term is
=°C, ()’ (30)*
=10(x") 9(a)’
16. Find thecoefficlent of X" in expansions of
(1+x)(1-x)" [Delhi Gov. QB 2022]
Ans. Coefficients of x"in (1 + x)(1 - x)"
= (1 +9(Cy="Cp. x + —+ 1)"11C_ 71
+(-1)° ”Cnx')
=(1)"."°C +(-1)"* 1_"(2"_
=-1"1-n)

1

17. Find the number of terms in the expansion

(1-3x+3x*-x%)°
Ans. We have, (1 - 3x + 3x2 - x3)?
=(1-%})"=(1-x7
S1+1

Total number of terms = =26

(SHORT ANSWER Type-I Questions (SA-1) )

[ 2 marks |

18. Using Binomial theorem, find the value of
(0.98)** upto 4 places of decimal

Ans. (0.98)% = (1-0.02)"
=1+C (-0.02)'+C, (-0.02)?
+M¢,(-0.02°
[Neglecting higher powers of (0. 01)]

=1 -14(0. 02) + 91(0. 0004) - 364(0. 000008)
=1-0.28+0.0364 - 0.002912 = 0. 753488.

19. For what value of 'p', the coefficients of
2p + 1)':h and (4p + S)m terms in the expansion
of (1 + a)'? are equal?

L
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Ans.

20.

Ans.

21

23.

Ans.

24.

Ans.

Get More Learning Materials Here : &

Coeff. of (2p + 1)™ term in (1 + @)'=10C
And coeff. of (4p + 5)" term in (1 + 0)*°

10
- C4p + 4"

2p

By the question, mC:P: mcapm
thus, either 10 =2p+ (dp+4)or2p=4p + 4
= 6p=6 or2p=-4
=5 p=1 or p==-2.
But p can't be - ve.

Hence,p = 1.
Find the remainder left out when 8% - ((52)2"”1
is divided by 9. [Delhi Gov. QB 2022]
82 _ (62)"™'= (1 +63)"- (63 - 1)*"*!
=(1+63)"+(1-63)2*?!
=(1+"C, 63+"C, (63)
+_+(63)"+[1-@"0C 63+
@1 0C.(63) + -+ (-1)(63)** Y]
=2+ 63['C, +"C,(63) +-+ (63)"""
+ @+ 0C (83) - _- (63)™)]

Hence, the remalnder s 2.

5
, 2
Expand (g +§) yy=0.

Ans. By using binomial thearem, we have

L
[ }
y

1 22
_ SCO(yZ)5+SCE(y2)4[ +5C2w2)3(§]

2
y)
3 4 s
b Sca(y2 )2[3) i SCQ (HZ)J. 2_) 4 Scs(y2)0[2)
y y Y

7 3
= y?+5ya[-§]+10y6[-§ +10g4(§-]

4 s
sG]
Y y
= y’ + 10y’ + 404" + 80y + 8—?—+-EE
Ul
22. Which is larger (1.01)1%-900.00 5r 20,000.
Ans. (1.01)!000000 _ (1 4 0 01)'0P0000
_ m.ouonco 4 w.ooaoocl (0.01)
+ ather positive term
=1+10,00000 x 0.01
=10,001

Hence, (1.01)*%9%9% . 20,000.

(SHORT ANSWER Type-Il Questions (SA-I) )

[ 3 marks ]

Using binomial theorem, find the remainder
when 5% s divided by 13.

[Delhi Gov. QB 2022]
We have, 5% = 5592 _ 5(26 - 1)%*
Now expanding the above by binomial theorem
we get.
= [FC,(26)*19-51C,(26)*° 11 + -
5 SlC51 (26)0 15].]
In the above expansion all terms except the
constant (last) term will contain 26, which is
divisible by 13.
Hence, the remainder is
5-1)%=5
Which is same as the remainder being 8.
Find out which one is larger 99°° + 100°° or
101, [Diksha]
Let's try to find out 101%° - 99°° in terms of
remaining term Le.
1015 -99%% = (100 + 1)°° - (100 - 1)*°
= (C4 100%° + C,. 100% + C,. 100°® + )
= (C, 100%° - C,. 100* + C,. 100%¢ )

= 2(C,. 100*° + C,. 1007 + )
= 2(50.100% + €, 100 + )
=100% + 2(C,. 100V + )
=100%°
= 101%°>99%° 4+ 100%°
25. Evaluate (102)°.
Ans. Given: (102)%.
Here, 102 can be written as the sum or the
difference of two number, such that the binomial
thecrem can be applied
Therefore, 102=100+2
Hence, (102)*=(100 +2)*
Now, by applying binomial thearem, we get
(102)* = (100 + 2)* = “C4(100)* + “C,(100)° (2)
+4C,(100)% (2)% + C4(100)' (2)° + ‘C(2)°
=(100)° + 8(100)® + 24(100)* + 32(100) + 16
= 100000000 + 8000000 + 240000 + 3200
+16

=108243216

L
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26. Evaluate (\/5+1)5 —(\/5—1)6 using binomial
theorem. [Delhi Gov. QB 2022)

Ans. (\2+1)° ~(v2-1)°
ey (v2)° + ¢, (V2) 1)+ 5¢,(vV2)*y?

+5C4(V2)’ ()% + 3C, (VW) + SCg(°]
- [5C,(V2)F + 5¢,(V2)* (~1)+ 5C,(V2)*(-1)?
+ 5C,(V2R2 (-1 + 5C, (V2)(-1)*
+ 5C4(-1)°)
= 2°¢,(V2)" + 5C;(V2)? +5¢4)
= 2[5x4+%x2+1]
) 2[20+SX4’<3'><2+1]
3Ix2

=3 (21.+90)
=9 41
=82

27. Using binomial theorem, expand
(c+4)° - (- y)°.
Hence, find the value of

(1) -(V3-1)"
Ans. (x + y)°® - (x-y)¥ = EC”X‘3 + Eclxsy + GC,_,X4 g
+ BCSXS y3+ ﬁcqx2y4 5 Ecsxys+ ECBXD yﬁ
- [(Cx® + PCpP(y)” + )+ °Cpl () +
S y)* + CCx-y)*+ Cpy)
= Q(GXSy +20Cy> + Gxg'r)
= 4){{,1(31)(4 - ZTL{'J)(Zy2 + 3y4]
On substituting x = \E and y = 1, we get
- 4x\3 ><1(3(\/§)‘j +10(V3)? (1)2 +3(1)4)
= 4J3(3x9+10x3+3)
= 43 (27+30+3)
= 4\/3(60)
= 2403

( LONG ANSWER Type Questions (LA) )

[ 4 & 5 marks ]

2B. Using the binomial theorem, show that
6" - 5n always leaves remainder 1 when
divided by 25.

Ans. For any two numbers, say a and b, we can find
numbers x and y such that @ = bx + y. then
we say that c divides a with x as quotient and
y as remainder. Thus, in over to show that
6" - 5n leaves remainder 1 when divided by 25,
we should prove that 6" - 50 = 25k + 1, where K
is some natural number.

We know that,
(1 +a)”="CD+”Cla+"Czaz+_+"Cna"
Now, for a = 5, we get
L+5y" =€ +"€ . 5+°C; (5)? +-. + C. 5
Now the above from can be written as :
6"=1+50+52"C, +57"Cy+ .4 5"
Now, bring 5n ta the LHS, we get
6"-5n=1+5%"C,+5%"C;+_+5"
B« Spel + 52 (0, +5%C, » . #8Y
6"-5n=1+25("C,+5"C;+.+5""%)
6"-5n=1+25K
(Where K="C, +5"C, +_+5""%

Hence, proved.

29. Using binomial theorem, expand the following
expansion.

A) ¢ +2a)°
® (2+V3) +(2-3)

3
©) (.1(2 +3+ 2\/5:()
D) 02 -2x+1)3
Ans. (A) Here, a =x*b=2aandn =4
Given. (x* + 20)* = “C,()* + “C, ()’ 20)*
+ "Cz(xl)z (2a)? + 4C3(x7)1 (20)*
+ 4C4(x"j° (20)*
=105 + 405 (20) + 6x* 40” + 4x* 84> + 160*
=x3 4+ 8x8a + 24x%a? + 32 x1a® + 16a°

7
® (2+3)
= 7Co(2) x(3)° +7C, (28 x (V3)t + 7C,
@°(V3)° +7¢, @ (V37 +7c, 2 (¥3)*

+ 12 (VBF +7C (D (V3 +
’c, 2° (V3Y

L
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7
and (2 - \6)
=7Co(2 (V3P0 +7¢, (2° (V3R - 7c, (2
(3P =7c, (2 (V37 +7¢, (2 (V3)!
~7C (2P (V3P + ¢, (9 (V3
«7¢, 2P (4aY.
Now, (2+ \/5)? +(2- \/5}7 we get,
2@ (V30 + 7,2 (V3Y?
B +7C, 2P (V3)' +7c4(21(V3)°)
= 10084

© (2+3+243x) < (x+v3)
= 8cy(x)8 x (v3)° + 8¢, x*(V3) + 6c, x*
(V372 + 8, x3(V3) + 6, X3 (V3) +
S¢s '3 + ¢ (V3)°
wg® +6\/§x5 +45x4 +60\E 4+
135x? +54\3x +27.

30.

(D) We have, (¢ - 2x + 1)* =[x -1)P = (x- 1)®
= %Go00° - °C,0) (1) + °C, (9"
-%¢,00% +°C, 007 - °C (0t + 8 (1)°
=x®-6x"+ 15x° - 20x° + 15X - Bx + 1.

Show that the coefficient of x°inthe expansion
of product (1 + 2x)°(1 - x)” is 171.

[Delhi Gov. QB 2022)

Ans. Coeficient of x5 in the product of (1 + 2x8)(1 - x)

1+ 251 -x)’
Expanding using Binomial theorem
1+, (29 +°C,(29% +°C, (297 + + °C, (29°
+ %, (20° + 4%, @0 < [1 - e x4 TC )8
<+ TC A -TCoP ]
=[1+12x + 60x% + 160x2 + 240x* + 192x°
+64x%) x [1 - 7x + 217 - 35x° + 35x° - 21x°..]
Now, the coefficient of x° in the product is
=1 x(-21) + 12 x 35 + 60 x (-35) + 160 x 21
+240 x (-7)+192x 1
=-21+420-2100 + 3360 - 1680 + 192
=171

Hence, praved.
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