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Ex 4.1

Prove by the method of induction, for all n € N.

Question 1.

2+4+6+...... +2n=n(n+1)

Solution:

LetP(n)=2+4+6+...... +2n=n(n+1),foralln € N.

Step [

Putn=1
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LH.S. =2
RHS.=11+1)=2
J.LHS.=RH.S.
. P(n)is true forn = 1.
Step Il
Let us assume that P(n) is true for n = k.
So2+4+6+ . +2k=kk+1)...... (i
Step Il
We have to prove that P(n) is true forn =k + 1,
i.e., to prove that
2+4+6+...... +2(k+1)=(k+1)(k+2)
LHS. =2+4+6+..+2(k+1)
=2+4+6+ ... +2k+2(k+1)
=k(k+1)+2(k+1)....[From (i)]
=(k+1).(k+2)
=R.H.S.
J.P(n)istrueforn=k + 1.
Step IV:

From all the steps above, by the principle of mathematical induction, P(n) is true for alln € N.

S 2+4+6+ .. +2n=n(n+1)foralln € N.
Question 2.
3+7+11+ ... to n terms = n(2n + 1)
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Solution:

LetP(nN)=3+7+11+......... to nterms = n(2n +1), foralln € N.
But3,7,11, ....arein A.P.

S.a=3andd=4

Let t, be the nth term.

St=a+(n—1)d=3+(n-1)4=4n—-1

SoP(N)=3+7+11+ . +(4n-1)=n(2n+ 1)
Step I:

Putn =1

LHS.=3

RH.S.=1[2(1)+ 1]=3

S LH.S.=RH.S.

. P(n) is true forn = 1.

Step II:

Let us assume that P(n) is true for n = k.
SO3+T 1T+ L +(4k—1)=k(2k + 1) .....(>i)
Sept llI:

We have to prove that P(n) is true forn=k + 1,
i.e., to prove that

3+7+ 11+ . +[4k+1)-1]=(k+ 1)(2k + 3)
LHS. =3+7+11+...... +[4k+1)-1]

=3+7+11+ . + (4k = 1) + [4(k+ 1) = 1]
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=k(2k + 1) + (dk + 4 — 1) .....[From (i)]
=2k*+k+4k +3
=2k?+2k+3k+3
=2k(k+1)+3k+1)
=(k+1)(2k+3)
=R.H.S.
J.P(n)istrueforn=k + 1.
Step IV:
From all the steps above, by the principle of mathematical induction, P(n) is true for alln € N.

S3+T+H 1ML tonterms =n(2n + 1) foralln € N.
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Question 3.

12+22+3%+...+n%= nnt1)(2n+1)

6
Solution:
LetP(n)=1%2+2%2+3%+....+n’=
Step I
Putn=1
LHS.=12=1
RHS = JFVRM+1] 6

6 =g
S L.H.S. =R.H.S.
~ P(n) is true forn=1.

n(n+1)(2n+1)

5 foralln € N.

Step II:
Let us assume that P(n) is true for n = k.
124224324 +K2= k(k+1)(2k+1)

5 ()]

Step lll:
We have to prove that P(n) is true forn=k + 1,
l.e., to prove that

PP+22+3%+ L +(k+1)
_ (k +1}[{k+1}+1][2{k+ 1)+1]
6
_ (k+I¥k+2X2k+3)
O
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LHS.=1?+22+ 3+ +(k+1)
=12+ 22+ 3+ A K+ (k+ 1)

=k{k+].1.{-2k+l)+(k+ 1)2 .“[me {l}]

+(k+l]:|

. 2
-k I)(zk +k+6k+6J

6

_{k+l}(2k2+?‘k+ﬁ)
6

_ (k+1)k+2)(2k +3)
6

=R.H.S.

~P(n) is true forn=k + 1.
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Step IV:

From all the steps above, by the principle of mathematical induction, P(n) is true for all n € N.
2124224324+ 4= w foralln € N.

Question 4.

12432452+ . +(2n-1)2= 3 (2n-1)(2n + 1)

Solution:

Let P(n) =12 +32+5%+....+(2n-1)%= % (2n-1)(2n+ 1), for alln € N.
Step I:

Putn=1

LHS.=12=1

R.H.S. = % [2(1)-1][2(1) +1] =1

S LHS. =R.H.S.

S P(n) is true forn=1.

Step Il
Let us assume that P(n) is true for n = k.
2124324524 +(2k-1)2 = £ (k- 1)(2k + 1) .....00)

Step lll:
We have to prove that P(n) is true forn =k + 1,
i.e., to prove that
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12+3%+ 5%+ +[2(k+ 1)~ 1
- (i;i)[g(H - 12k + 1) + 1]

_ (k+ D2k +1)(2k +3)
3
LHS. =17+32+5 + __+[2(k+ 1) -1}
=17 +32+ 55+ .+ (2k -1’ + 2k + 1)

=§(2k—1){2k+1}+(2k+f)2

...[From (i)]
- e M=, )|

2
2k +1) [Zk —k;—ﬁk-t-?-}

- (Ek;' 1) (2K + 2k + 3k + 3)

- i%”l [2k(k + 1)+ 3(k + 1)]

(2k+1)(k +1)(2k +3)
3

=R.H.S.

S P(n)istrueforn=k + 1.
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Step IV:
From all the steps above, by the principle of mathematical induction, P(n) is true for alln € N.
2124324524 4+ (2n-1)2%= 3 (@2n-1)(2n+ 1) foralln € N.

Question 5.

13+33+5%+ . tonterms=nZ(2n?2-1)

Solution:

LetP(n)=13+33+53+....tonterms=n?(2n2-1), foralln € N.
But1, 3,5, arein A.P.

Sa=1,d=2

Let tn be the nth term.

t,b=a+(n-1)d=1+(n-1)2=2n-1

AP =13+33+53+..+(2n=-1)3=n?(2n?-1)

Step I:

Putn=1

LHS. =13=1
RH.S.=12[2(1)2-1]=1
S LH.S. =R.H.S.

- P(n) is true forn=1.

Step Il
Let us assume that P(n) is true For n = k.
S +33 453+ (k=1 = K2 (2k2-1) ......(0)

Step Il
We have to prove that P(n) is true forn=k + 1,

i.e., to prove that
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P+3+58+ . +[2k+1)-1F
=(k+ 1)y [2k+1)*~1]
=k +2k+1)(2K* +4k + 1)
LHS.=1P+3*+8+. _ +2k+D-17
=P+3¥+5+. .+ (2k-1P’+@k+1)
=K@k - 1)+ @2k + 1) ...[From (i)]
=2k*— K’ + 8K’ + 12k* + 6k + 1
=2k +8K* + 11K* + 6k + 1
=2k (K + 2k +1) + 4k* + 9k* + 6k + 1
=2k% (K + 2k +1) + 4k (K* + 2k + 1)
+(KE+2k+1)
=(k‘+2k+1)(2k* + 4k + 1)
=R.H.S.

. P(n)is true forn=k + 1.
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Step IV:
From all the steps above, by the principle of mathematical induction, P(n) is true For alln € N.
S13+33+53 4+ tonterms=n?(2nZ-1)foralln € N.

Question 6.
1.2+23+34+..+n(n+1)= g (n+ N(n+2)

Solution:
n(n+1)(n+2)

LetP(n)=1.2+23+34+...+n(n+1) = 3 ,Foralln € N.
Step I:

Putn=1

LHS. =12=2

R.H.S. = % A+1)(1+2)=2

- LHS. =R.H.S.

- P(n) is true Forn=1.
Step Il

Let us assume that P(n) is true For n = k.
212+23+344 . +k(k+1)= g (k+ 1)(k+2)......(0)

Step lll:
We have to prove that P(n) is true forn=k + 1,

i.e., to prove that
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12+23+34+ ... +(k+D[K+1)+1]

- {"‘_;”_[(k+1)+ ik +1) +2]

= 8D s o+ 3)

LHS. =12+23+34 4.+ (k+ D[(k+1)+1]
=12+23434+. . +kk+1)
+(k+ 1)k +2)

=Xkt Dk +2)+ (k+ D)k +2)
...[From (i)]
=(k+ 1)(k+2}(§+1)
_(k+1)(k + 2)(k + 3)
3
~RHS.

J.P(n)istrueforn=k + 1.
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Step IV:
From all the steps above, by the principle of mathematical induction, P(n) is true For alln € N.
12423434+ +n(n+1)= % (n+1)(n+2), foralln EN.

Question 7.

13+35+57+...tonterms = % (4n®+6n-1)

Solution:

LetP(n)=1.3+3.5+57+...tonterms = % (4n% + 6n-1), foralln EN.
But first factor in each term, i.e., 1, 3, 5,... are in A.P.witha=1andd=2.
~nthterm=a+(n-1d=1+(n-1)2=(2n-1)

Also, second factor in each term,

ie., 3,57, ...areinAP.witha=3andd=2.
~nthterm=a+(n-1)d=3+(n-1)2=(2n+1)

- nthterm, ty=(2n-1)(2n + 1)
SP(M)=13+435+57+....+@2n-1)(2n+1)= 3 (4n? + 6n—1)

Step I:

Putn=1

LHS. =1.3=3

R.H.S. = % [4(1)2+6(1)-1]=3
< L.H.S. =RHS.

= P(n)is trae Forn =1.

art-2-chapter-4-methods-of-induction-and-binomial-theorem/
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Step Il
Let us assume that P(n) is true for n = k.
213435457+ (2k-1)2k+ 1) = £ (4k? + 6k—-1) ......(0)

Step IlI:
We have to prove that P(n) is true forn=k + 1,
l.e., to prove that

13+35+57+... +2k+1D-1]2k+1)+1]

={_“;’1) [4(k + 1)* +6(k + 1) = 1]
= {_k-;ﬂ(zlkz+8k+4+6k+6—l}

=£%1(4k2 + 14k +9)

LHS.=13+35+57+...
+[2(k+ D =12k + 1)+ 1]
=13+35+57+...+(2k-1)2k+1)
+(2k + 1X2k + 3)

(4K2 + 6k — 1)+ 2k + 1) (2k + 3)

b | =

...[From (i)]
[4k + 6k — k + 3(2k + 1)(2k + 3)]

1
3
1
3

(4> + 6k* — k + 12k* + 24k + 9)

NUPS..// WWW IO_ dlCC olil 100 ManNarasnira-n0dra-soiu
art-2-chapter-4-methods-of-induction-and-binomial-theorem/
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(4K* +18K* + 23k + 9)

e

=3+ 1)(4k* + 14k + 9)

=R.H.S.

S P(n)istrue forn=k + 1.

Step IV:
From all the steps above, by the principle of mathematical induction, P(n) is true For all n € N.
~13+35+57+. tonterms= 3 (4n?+6n-1)foralln EN.

Question 8.
1 1 1 1 _ . m
i3 T35 Ter T (2n—1)(2n+1)  2n+1
Solution:
=1 4 1 4 1 1 = _n

Let P(n) = i3 T35 ts71T---F Bn DEniD) G i1 foralln € N.
Step I:
Putn=1

_ 1 _ 1
LHS. = Hl_ 3 1
R.H.S. = m — E
S LHS.=R.HS.
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- P(n)is true forn=1.

Step ll:

Let us assume that P(n) is true for n = k.

.1 1 1 1 Ok .
‘Tt to T @meey — e o0
Step I

We have to prove that P(n) is true forn=k + 1,

l.e., to prove that
LIS SR I l
1.3 35 5.9 [2(k +1)=1][2(k + 1) + 1]
_ k+1  _ k+l
2(k+1)+1  2k+3
LHS.= L+ 1+ 1+ .+ !
1.3 35 57 [20k+D-1][2k + 1) +1]
S T R PN S
13 35 57 (2k -1}2k +1)
. 1
(2k+1)(2k+3)
k 1 .
= + ...[From (i
2k+1 (2k+1)(2k+3) [From (1)
_ k(2k+3)+1
(2k +1)(2k +3)
_ 2K +3k+1
(2k +1)(2k +3)
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2K +2k+k+1

2k +1)(2k+3)

_2k(k+1)+1{(k+1)

(2k+1)(2k +3)

_ (2k+1)(k+1)
(2k +1)(2k +3)
k+1

T 2k+3
=RHS.

S P(n)istrueforn=k + 1.

Step IV:

Fr0:1 all the steps above, by the principle of mathematical induction, P(n) is true For alln € N.
% + % - % L {2n—1)](2n+1} = g forallnEN.

Question 9.

35 t 3=+ =5 ... tonterms = 3(2;‘+3}

Solution:

LetP(n)E;ﬁ — ﬁ + % + ... tonterms = m,FnrallnEN.

But First Factor in each term of the denominator,

ie, 3,57, ....areinA.P.witha=3andd=2.
~nthterm=a+(n-1)d=3+(n-1)2=(2n+1)
Also, second Factor in each term of the denominator,
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e, 57,9, ..areinA.P.witha=5andd=2.
S nthterm=a+(n-1)d=5+(n-1)2=(2n+3)

) _ 1
~.nth term, t, = 2D @ni3)

=1 , 1 , 1 1 —__n
P(n) = 35 T 57 T 79 T (2n+1)(2n+3)  3(2n+3)
Step I:
Putn=1

_ 1 _ 1

L.H.S. = 35 1— 5T 1 1
RH.S. = 32(1)+3] _ 3(243) 15
- L.H.S.=R.H.S.

- P(n) is true forn=1.

Step II:
Let us assume that P(n) is true for n = k.

1 1 1 1 — k
35 Ter T Fg Tee- T (2k+1)(2k+3)  3(2k+3)

Step lll:
We have to prove that P(n) is true forn=k + 1,
i.e., to prove that

1 1 1

—_—

1
35 5779 T [a(ken)+1][2(k+1)+3]
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— k+1 _ k+1
3[2(k+1}+3] 32k +5)
1 1

L.H.S. =L+—+— +...
35 57 79

|
+
[2(k+1)+1][2(k+1)+3]
S I S 1
35 57 19 (2k+1)(2k +3)

. 1
(2k +3X2k +5)

__ k. 1
3(2k+3)  (2k+3)(2k+5)
k(2k +5)+3

3(2k +3)(2k +5)

- 2k? +5k+3
3(2k +3)(2k +5)

_ 2K'+2k+3k+3

T 32k +3)(2k+5)

_ 2k(k+1D)+3k+D

T 32k +3)(2k + 5)
(2k+ 3Nk +1)

32k +3X2k+35)
k+1

3(2k+5)

...[From (1)]
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=R.H.S.

S P(n)istrueforn=k+1.

Step IV:
From all the steps above, by the principle of mathematical induction, P(n) is true for all n € N.

L1 1 1 . n
--ﬁ—kﬁ—l—ﬁ%—... to n terms _m,ﬁarauneﬂ_

Question 10.

(22" - 1) is divisible by 7.

Solution:

(23" - 1) is divisible by 7 if and only if (23" - 1) is a multiple of 7.
Let P(n) = (2" - 1) = 7m, where m € N.

Step I:

Putn=1

2212220 19=23-1=8-1=7
~ (23" = 1) is a multiple of 7.

- P(n) is true forn=1.

Step I
Let us assume that P(n) is true for n = k.

i.e., 2°— 1 is a multiple of 7.

.2%_1=7a,wherea € N

Step lII:

We have to prove that P(n) is true forn=k + 1,
i.e., to prove that

23+ _ 1 = 7b, where b € N.

S P(k + 1) = 236 _
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= 2%+ _ 1
=2% (2% -1
=(Ta+1)8-1..... [From (i)]
=56a+8-1
=56a+7
=7(8a+1)
7b, whereb=(8a+1) € N
J.P(n)istrueforn=k + 1.
Step IV:
From all the steps above, by the principle of mathematical induction, P(n) is true for alln € N.
. (2% — 1) is divisible by 7, foralln € N.
Question 11.
(2% —1) is divisible by 15.
Solution:
(2*" — 1) is divisible by 15 if and only if (2*" — 1) is a multiple of 15.
Let P(n) = (2*" - 1) = 15m, where m € N.
Step I
Putn=1
S22 -1=16-1=15
S (2% — 1) is a multiple of 15.
. P(n) is true forn = 1.

Step Il
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Let us assume that P(n) is true for n = k.
. 2% _1 =153, wherea € N
So2%=16a+1 ....(3I)
Step lII:
We have to prove that P(n) is true forn=k + 1,
i.e., to prove that
.24 1 = 15b, where b € N
SO Pk + 1) = 240 4 = 24k _ o
=2% 2¢-1
=16. (2%*) -1
=16(15a+ 1) -1 .....[From (i)]
=240a + 16 — 1
=240a+ 15
=15(16a + 1)
=15b, whereb=(16a+1) € N
J.P(n)istrueforn=k + 1.
Step IV:
From all the steps above, by the principle of mathematical induction, P(n) is true for alln € N.
. (2% —1) is divisible by 15, for alln € N.
Question 12.
3" -2n -1 is divisible by 4.

Solution:
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(3"=2n — 1) is divisible by 4 if and only if (3" — 2n — 1) is a multiple of 4.
LetP(n)=(3"-2n—-1) =4m, where m € N.
Step I:
Putn =1
S.(B@"=2n-1)=3"-2(1)-1=0=4(0)
. (3"—2n —1) is a multiple of 4.
.. P(n)istmeforn=1.
Step Il:
Let us assume that P(n) is true for n = k.
J.3—2k—-1=4a,wherea € N
So3=da+2k+1...(0)
Step llI:
We have to prove that P(n) is tme forn =k + 1,
i.e., to prove that
3&D _2(k +1)—1=4b, whereb € N
Pk+1)=3*"-2k+1)-1
=3“.3-2k-2-1
=(4a+2k+1).3-2k-3....... [From (i)]
=12a+6k+3-2k-3
=12a + 4k
=4(3a + k)

=4b,whereb=(3a+k) € N
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J.P(n)istmeforn=k + 1.
Step IV:

From all the steps above, by the principle of mathematical induction, P(n) is tme for alln € N.

.. 3"—2n -1 is divisible by 4, foralln € N.
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Question 13.
5+524534 . +5"= % (5"-1)

Solution:

Step I:

Putn=1

LHS.=5

RHS.= 2 (s'-1)=5
-~ L.H.S5. =R.H.5.

- P(n) is true forn=1.

Step lI:
Let us assume that P(n) is true for n = k.
L5452+ 53 L+ 5k=2 (sk-1) ()

Step Il
We have to prove that P(n) is true forn=k + 1,
l.e., to prove that

5+52+53+....+5"”=%{5"“ -1)

LHS. =5+5+5+ . +5"]
=5+52+ 5+ +554 5K

=§(5k_ 1}+5k+] ___[me ﬁ)]
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5.5 -5+45"

=

_ gk L4 551 g

B
5.5%1 5

S P(n)istrue forn=k + 1.

Step IV:
From all the steps above, by the principle of mathematical induction, P(n) is true For alln € N.
£ 54524534 +5M=2 (5"-1),foralln EN.

Question 14.

(cos B +isin B)" = cos (nB) +isin (nB)

Solution:

Let P(n) = (cos © +isin 8)"=cos nB +isinnd, foralln € N.
Step I:

Putn=1

LHS.=(cos®+isinB)' =cosB +isinB

R.H.S. = cos[(1)6] + i sin[(1)0] = cos B +isin 6
S LH.S.=RH.S.

. P(n)is true forn = 1.

Step Il

Let us assume that P(n) is true for n = k.

. (cos B +isinB)=coskB+isinko ....... (i)
Step Il

We have to prove that P(n) is true forn =k + 1,
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i.e., to prove that

(cos 8 +isin B)*"=cos (k+1)8 +isin(k+1)8

L.H.S. = (cos 6 + i sin B)<*"

= (cos O + i sin B)¢. (cos O + i sin 0)

=(coskB +isinkB).(cosO+isin®)...... [From (i)]

=cos kB cos B +isin B cos kB +isin kB cosb —sinkBsinB ...... [."i2=-1]

= (cos kB cos B — sin k 8 sin 8) + i(sin kB cos 6 + cos kB sin 0)

= cos(kB + 0) + i sin(kb + 0)

=cos(k+1)6+isin(k+1)0

=R.H.S.

J.P(n)istrueforn=k + 1.

Step IV:

From all the steps above, by the principle of mathematical induction, P(n) is true for alln € N.
.. (cos B +isin B)" = cos (nB) +isin (nB), foralln € N.

Question 15.

Given that t.., = 5 t,.4, t; = 4, prove by method of induction that t, = 5" — 1.
Solution:

Let the statement P(n) has L.H.S. a recurrence relation t,., =5 t,.4, t; =4 and R.H.S. a general
statement t, = 5" - 1.

Step I
Putn =1
LH.S.=4

RHS.=5"-1=4
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J.LHS.=R.H.S.

o P(n) is true forn = 1.

Putn=2

LHS.=t,=5t,+4=24
RHS.=t,=52-1=24

J.LHS.=RH.S.

.. P(n) is true for n = 2.

Step Il:

Let us assume that P(n) is true for n = k.

ot =5 twgsand t =55 -1

Step I

We have to prove that P(n) is true forn =k + 1,
i.e., to prove that t,,, = 51 — 1

Since ty,q =5t.,and t =5 -1 ..... [From Step 1]
ter =5 (B =1)+4=5%"-1
J.P(n)istrueforn=k + 1.

Step IV:

From all the steps above, by the principle of mathematical induction, P(n) is true for alln € N.

. t,=5"-1, foralln € N.
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Question 16.
Prove by method of induction

1 2)\" 1 2n
— N
(0 1) (0 1)V“E

Solution:
1 27 1 2n
LetP = = N.
et P(n) [u J [u 1],fura]]nE
Step I:
Putn=1

[, -],

R.H.S.=[] 2(1;-}= [1 :z]
0 1 01

L.H.S.=R.H.S.

2. P(n)is true forn=1.

Step II:
Let us assume that P(n) is true forn =k.

127 1 2 :
[ﬂ J - [ﬂ 1 } )
Step II1:
We have to prove that P(n) is true forn=k + 1,

k +1
i.€., to prove that F 2} = [l 2k + 1]]
01 0 1
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o] o]

o2k 12 .
= [1} l][ﬂ J ...[From (1)]

_[1+2k@©@ 12+2k)
0()+1(0) 0(2+1(D)

1 2k+2] 1 2k+1)
0o 1 | |o 1

= R.H.S.
P(n) istrue forn=k+ 1.
Step IV:
From all the steps above, by the principle of
mathematical induction, P(n) is true for all

ne N.
[{1} ﬂl = [:} Zin},fnr all neN.
Ex 4.2
Question 1.
Expand:
(i) (3 +v2)*
Solution:

Here,a=+V3,b=v2and n=4.

Using binomial theorem,
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(4'54-&}‘
='Co(\B) (v2) +Ci(V3) (V2)
+1C (V) (V2) +“Co(V3) (v2)

0 4
+1Cy(V3) (v2)
Now, ‘Co=*Cs=1,%C, =%C; =4,
4(.‘2 _ 4x3 -6
2x1

SO (V3 2)4 = 1(9) (1) + 4(3V3) (V2) + 6(3)(2) + 4(V3) (2v2) + 1(1)(4)
=9+ 12V6 + 36 + 86 + 4

= 49 + 206

(i) (V5 = \2)°

Solution:

Here,a=+v5b=+2and n = 5.

Using binomial theorem,
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[\E—«.E)s
=°Co(V5) (V2] - °C:(¥5) (v2)
+3C,(V5) (V2) - °Cs(V5) (v2)
+°Ca(VB) (V2)" - Cs(v5) (V2)
Now, °Co=°Cs=1,°C, =°Cy =5,

5 5 Sx4
Cy="Cy= =10
2 3 2x1

(J'—J')j
= 1(25V5) (1) - 5(25)(vV2)+ 10(5V5) (2)
-10(5)(2v2) +5(v5) (4) - 1(1)(4V2)

=255 — 12542 + 1005
— 10042 +205 —42
=145.5-2292

Question 2.

Expand:

(i) (2x2 + 3)*

Solution:
Here,a=2x*,b=3and n = 4.

Using binomial theorem,

L '\ c i dl d L c -
art-2-chapter- 4 methods-of-induction-and-binomial- theorem/
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(2 +3)*
=Co2%)* (3)"+“Ci(2%) (3)' + *Co(2)'(3Y
+9C3(26%)'(3)* + *Co(20)°(3)"
Now, ‘Co="Cs=1,"C,="C3=4,
‘o, = ‘;‘;';" -6
(22 + 3)* = 1(16x%)(1) + 4(8x%)(3) + 6(4x*)(9)
+4(2)27) + 1(1)(81)
= 16x" +96x° + 216x* + 216x* + 81
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(i) (2z — 1)°
Solution:
Here,a=2x,b = —andn 6.

Using bln?mml theorem,
[>-3)
=ﬁco(2x>‘*[§)u e ]+ a0 }

—6Cy(2x0)° [i) +5C4(2x)° [i)‘ ~5Cs(2x)" G]s

&
#°co @0°(1)
Now, °Cy="°Cs=1,°C, =°Cs =6,
6. _ 6 6x5 _ 1o 6~ _ 6x5x4
C="C= 2x1 157G Ix2xl

)
= 1(64x") (1) - 6(32x*) + 15(16x7) — 20(8)
5 (3)-o) 0

= 64x° — 192" + 2402 - 160+ X - 12, 1
xz X X

Question 3.
Find the value of
(i) (3+1) = (N3 -1)*

Solution:

art-2-chapter- 4 methods of-induction- and blnomlal theorem/
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(1)

- () 1)+ () '+ o] 07
+4¢5(V3) (1 + ¢4 (V3) (1)

Now, ‘Co="Cs=1,"C, =C5 =4,

4C2= 4x3 -6
2x1

(V3+1)'= 19)(1) + 4(343) (1) + 63) (1)
+4(¥B)(1)+ 1(1) (1)

(V3+1)' =9+ 123 +18+43+1 ...()

Also, (V3-1)'
=4Co(V3) (1)° = *Ci(V3) (1) +*Ca(VB) (1)
~4¢5(V3) (1)’ + *Cq (V3) (1)’
= 109)(1) - 4(3V3) (1) + 6(3)(1)
- 4(V3) (1) + 1(1)(1)
(V3-1)'=9-1243 +18-4y3+1 ._(ii)
Subtracting (ii) from (i), we get
(1) (-1
=9+ 123+18+43+1)
~(9-1243 +18-43 +1)

=243 +83
=323

(ii) (2 + V5)° + (2 — \5)°
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Solution:
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(2+45)
=3Co(2)* (V) +°Ci(2)*(V5) + a2 (V)
+3C3)° (V) + €@ (V5) +°Cs °(V5)
Now, °Co="Cs=1,°C, =°Cs=5,
s, = 5C,=3%4
{2+ Jg)j,
=1(32)(1) + 5(16)(V5) + 10(8)(5)
+10(4) (545 ) + 5(2)(25) + 1(1)(25+5)

=10

(2+~J§)s
=32 + 80+/5 + 400 + 200/5 + 250 + 255
(i)

Also, (2-+5)
=*Co(2)’ (V5) - *C1(2)*(+5)
+3C,2P (V3) - °Cy(2)(V5) +°Cu(2)' (V5)'
-C5(2)°(V3)
= 1(32)(1) - 5(16)(<3) + 10(8)(5)
- 1{]{4)(5@) +5(2)(25) - 1(1}(255)
(- |

=32 — 805 + 400 — 200 /5 + 250 — 255
...(ii)

art-2-chapter- 4 methods of-induction- and blnomlal theorem/
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Adding (i) and (ii), we get

S (2+ 5 )% + (2 —5)° = (32 + 80V5 + 400 + 200V5 + 250 + 25V5) + (32 — 805 + 400 —
200V5+ 250 — 25V5)

=64 + 800 + 500

= 1364

Question 4.

Prove that:

(i) (V3 +V2)® + (V3 — v2)¢ = 970

Solution:
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(V3+ -ﬁ]‘
- cu(B) () +°0u () ()
() (42) s () (43
5] (v2) + () ()
() (42)

Now, °Cy=°Cs=1,°C,=°Cs =6,

6 6 6x5 6 6xS5x4
Cy=Cy=22 = 15,%C, = =
MTOA 3 3xaxl

(~."§+\z’f]is
= 127)(1) + 6(93)(+2) +15(9)(2)
+20(3V3)(242) +15(3)@) + 6(+3)(442)

20

+ 1(1)(8)

[JE+J§)‘
=27+546 +270+ 1206 + 180 + 246 + 8
...(i)
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Also, (\3-2)

‘o) ()"~ e (B (3]
+Co(VB)' () - cs(B)
whe () () - cs(B) (

+cu(B)'

=1Q27)(1) - 6(9V3) (V2) + 15(9)2)

~20(3v3) (2v2) + 1503)(4) - 6 (¥3) (+V2)

)

),
}5
:

SRS

+ 1(1)(8)

(JE—JE)*
=27-54J6 +270-120/6 + 180 - 246 + 8
(i)

Adding (i) and (ii), we get
(«!§+«.:‘I‘f)""+(»J’:*T—~.E]‘E

NUps.//www.lngacaree olil 100 ManNarasnira-p0dra-so QNS-Cid
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Also, (V3-v2)
= CofV) (V2) - °Ci () (+2)
+°C;(V3)' (2) - °Cs(V3)
+Cu(VB) (V2)' - s ()
+°Co(vB)' (
=1Q27)(1) - 6(9V3) (V2) + 15(9)2)
~20(3v3) (2v2) + 1503)(4) - 6 (¥3) (+V2)

)

),
}5
:

SRS

+ 1(1)(8)

(JE—JE)*
=27-54J6 +270-120/6 + 180 - 246 + 8
(i)

Adding (i) and (ii), we get
(£+J§)‘+(J§_JE]‘

(ii) (V5 + 1)° = (5 — 1)° = 352

Solution:
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(V5+1)
=*Co(V5) (1" +°Ci(¥5) (1)’
0 (V5) (1P +°G (V) (1
+3C4(V5) () +Cs (V5) 1y’

Now, °Cy="Cs=1,°C, =°C4 =35,
’C,="C3=10

(V3+1)
=1(25V5) (1) + 5(25)(1) + 10(5V5) (1)
+10(5)(1) + 5+/5 (1) + 1(1)(1)
(V3+1) =255+ 125+505+50+5V5 + 1
()
Also, (Jg-l]s
=*Co(v5) (1° - *Ci(¥5) (1)' +°C, (V5) (1)?
=3C3(VB) (1)*+°C4(V5) (1) - °Cs(¥5) (1)’
= 1(25V5) (1) - 525)(1) + 10 (5V5) (1)
= 10(5)(1) + 5+/5 (1) = 1(1)(1)
(V5-1)' =255 ~125+ 505 - 50+ 55 -1

..(ii)

Subtracting (11) from (i), we get

(J§+1f— (6—1]5

=(25/5+125+50\5+50+55 +1)
—(255-125+50/5-50+5/5-1)

=250+100+2
=352
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Question 5.
Using binomial theorem, find the value of
(i) (102)*

Solution:

(102)* = (100 + 2)*
=Co (100)* (2)°+'C; (100)’(2)"

+1C, (100°(2)% + *C3 (100)'(2)* + “C4(100)°(2)*
Now, ‘Co="Cs=1,'C,=%C3=4,C,=6
(102)* = 1(100000000)(1) + 4(1000000)(2)

+ 6(10000)(4) + 4(100)(8) + 1(1)(16)

= 100000000 + 8000000 + 240000 + 3200 + 16
= 108243216

(ii) (1.1)°

Solution:

(1.’=0a+0.1y

=3Co(1(0.1)%+ °C, (1)*(0.1)' +°C,(1Y(0.1)
+3C3 (1%(0.1)° + °C4(1)'(0.1)*+ °Cs (1)°(0.1)°

N'DW, 5Cu = SCS = 1, 5C1 = 5C4 = 5,

’C,="C3=10

(1.1)° = 1(1)(1) + 5(1)(0.1) + 10(1)(0.01)
+10(1)(0.001) + 5(1)(0.0001) + 1(1)(0.00001)

=1+0.5+0.1 +0.01 +0.0005 + 0.00001

=1.61051

Question 6.
Using binomial theorem, find the value of

(i) (9.9)°
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Solution:

9.9 =(10-0.1)°

=3Cy (10)°(0.1)° - °C, (10)%(0.1)
+3C,(10)'(0.1° - *C3 (10)°(0.1)°

Now, ’Cy="C3=1,°C,=C,=3

(9.9)* = 1(1000)(1) - 3(100)(0.1) + 3(10)0.01)

— 1(1)(0.001)

=1000 — 30 + 0.3 — 0.001

=1000.3 — 30.001

=970.299

(ii) (0.9)*

Solution:

(0.9 =(1-0.1)"
=4Co (1) (0.1)°=*C, (1’ (0.1)" + *C(1)%(0.1)°
o (0. + e (0.
Now, ‘Co="Cs=1,°C,=%C3=4,%C,=6
(0.9)*= 1(1)(1) - 4(1)(0.1) + 6(1)(0.01)
— 4(1)(0.001) + 1(1) (0.0001)
=1-0.4+0.06 — 0.004 +0.0001
= 1.0601 — 0.404
=0.6561

Question 7.
Without expanding, find the value of
() (x+1)*=4x+1)° (x=1)+6(x+1)2 (x=1)?—4(x +1) (x =1)* + (x = 1)*

Solution:
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Letx+1=aandx-1=b

We notice that 1, 4, 6, 4, 1 are the values of 4(30,
1y, 4Cy, 1Ca, *C4 respectively.

The given expression becomes

iCoa'h’ - *Cia’b + 'C 2 b2 - *Cia b’ + *Caa"d’

=(@a-b)’

=[x+1-(x- 1}]4=(x+1 -x+ 1)4
= 94

=16

(ii) (2x = 1)* + 4(2x — 1)* (3 — 2x) + 6(2x — 1)? (3 — 2x)? + 4(2x — 1) (3 — 2x)* + (3 — 2x)*

Solution:

Let2x—1=aand3-2x=b

We notice that 1, 4, 6, 4, 1 are the values of

*Co, *C1, *C2,*Cs, *C4 respectively.

The given expression becomes

‘Coa’t’ +%Cia’b + *C a%b + *Csab’ + *Cya’t’

=(a+b)’
=(2x-1+3-2%)*=2*
=16

Question 8.

Find the value of (1.02)%, correct upto four places of decimals.

Solution:
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(1.02)°= (1 + 0.02)°
= Co (1)8(0.02)° + °C; (1) (0.02)"
+6C, (1) (0.02)* + °C5 (1)* (0.02)°
+8C, (1)2(0.02)* + °Cs (1) (0.02)°
+5Cq (1)°(0.02)°
Now, 5Cy=%Cs=1, 6(3. =%, =6,
G-t S80S
= (1.02)° = 1(1)(1) + 6(1)(0.02) + 15(1)(0.0004)
+20(1)(0.000008) + ...
=1+0.12 + 0.0060 + 0.000160 + ...
=1.12616
= 1.1262, correct upto 4 decimal places.

Question 9.

Find the value of (1.01)° correct upto three places of decimals.

Solution:

(1.01Y° =(1+0.01)
=3Cy (1)°(0.01)° +°C,(1)* (0.01)'
+35C,(1)(0.01)’ + *°C5 (1)* (0.01)°
+3C, (D' 0.01)*+°Cs (1)° (0.01)°
NDW, SCu = 5'[::5 = I, 5C| = 5C4 = 5,.
Sev S _ oxd
Cr="Cy= T~ = 10
(1.01)° = 1(1)(1) + 5(1)(0.01) + 10(1)(0. 0001)
+10(1)(0.000001) + ...
=1+0.05 +0.001 + 0.00001 + ...
=1.05101
= 1.051, correct upto 3 decimal places.

Question 10.

€IindCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-4-methods-of-induction-and-binomial-theorem/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-4-methods-of-induction-and-binomial-theorem/

€IndCareer

Find the value of (0.9)%, correct upto four places of decimals.

Solution:

0.9)° =(1-0.1)°
= 6Co (1) (0.1)°~ °C; (1)° (0.1)" + °C5(1)* (0.1)
- 5C; (1) (0.1)* + °C4 (17 (0.1)°
- “Cs(1)' (0.1)° + °C4(1)°(0.1)°

Now, 5{30 =%Cs=1,%C, = Lﬁ'Cs =6,
45{:2=5C"= 6x5 _ 15,5(:3: 6x5x4 _

x1 Ix2xl

20

(0.9)° = 1(1)(1) = 6(1)(0.1) + 15(1)(0.01)
—20(1)(0.001) + 15(1)(0.0001) — 6(1)0.00001)
+ 1(1)(0.000001)
=1-0.6+0.15-0.02 + 0.0015
- 0.00006 + 0.000001
=0.531441 -
= 0.5314, correct upto 4 decimal places.

Ex 4.3
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Question 1.

In the following expansions, find the indicated term.
8

(i) (2:1:2 + %) , 3rd term

Solution:

Here,a=2x2,b—i,n=8.
2x
For 3" term, r =2
We have t,. ="C;a" " ".b"
2 _ 2
ts = *Ca(2x° )H_I[iJ =3, Zf}ﬁ x [-S-J

2x 216! 2x

=28 x 64x'2x -2

dx
=4032 x"
3
3" term in the expansion of [zx2+i] is

4032 x"°.

11
(i) (;r,? _ Ii) Sthterm

3

Solution:

Here,a=f,b=§,n=11,

For 5™ term, r=4
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Wehavet, ., ="C; a" "b"
4 ' 4
t = 11C4(x1}|1_4[j) _ 1 x{xz)? y [;J

X)) 4
C11=x10x9x8 14 256
T A
d=3x2x1 x"?
=330 x 256 x x°
= 84480 x*
4 1t
5" term in the expansion of [x’——ij is
X
84480 x”.

dr 5 9
(iii) (? E) , 7Tth term
Solution:

Here,a=£,b=:§-,n=9.
5 2x
For 7" term,r=6

We havet,,,="C,a" " 'b"
Q-5 [ 3 ]
9 4x =5 9! 4x -5
7 C"’[s] [h] 6131 [5] [Ex]
_9x8x7 &X' 5
= x x
Ix2x1 5 284°
53
64 x

=_84x64x

3
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_84x125
x
_ 10500

xi

9
7" term in the expansion of [4—;—1] is
10500

I!

: 2
(iv) In (% + a2]1 , 9th term
Solution:

Here,a=%,b=az,n=12.

For 9" term,r=8
We havet,.="C,a" " "b

12-8 4
_12. (1 28 _ 12! 1 16
b= C“(EJ @) m"[a]”

=12 x11=x10x9 x—l-x al6

4xIx2x] 8_1
55 6
9

: . 1 .\, 55
9™ term in the expansion of [§+a1) is ?am.
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(v) In (3& + %) 13, 10th term
Solution:

Here,a=3a,b=i,n= 13.
a
For 10" term, r=9

We have t,,; ="C,a" b

9 ]
13 13-0( 4 13! 4 (4
= —_ | = = 3 —
tio Cs (33) [a) '9!4!’: ( a} X(a]
9
:l?oxllxllxiﬂx Bia4><4—9
dxwIx2unl a

_ 143 %5 x 81 x 256 % 256 x 4

5
a

_ 15182069760

a!

. . 47,
10" term in the expansion of [3a+;] is

15182069760

H
a

Question 2.

In the following expansions, find the indicated coefficients.
1]
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(i) x3 in (:.c - 3"&)

Solution:

32

Here, a = x°, b-—— n=9.

Wehave t,4; = C, a" " 'b
QC._-(xz)g r(h‘r]

90, TRV Y X
=9Cr(3\ff)r MESE.

To get the coefficient of x’, we must have

L
18 -3r=3
15=3r
r=35
Coefficient of x° =°cs(m)’
91 5
= m{aﬁ)
= IXBXTX6, 543 4.2
dx Ix 2 x1
= 1224722

art-2-chapter- 4 methods of-induction- and blnomlal theorem/
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(i) x® in (23:5 - %) )
Solution:
Here, a=2xj,b=;—f,n=8.
We havet,; ="C,a" ' b’
=fe.ei (2]
=5, @) AT (=S T

— EQ {2)3 =r (_5)1' x*ﬂ = 8r
To get the coefficient of x*, we must have

xﬂﬂ - Hr = xﬂ
40-8r=8
8r=132
r=4
Coefficient of x* =°%C4(2)* (-5)°
_ 8 40 oyd
T 414 @)
_8xTx6x5 16 x 625
4w 3w 2x ]
= T00000

T 1 2 18
(iii) x% in (E + )
Solution:

Here,a=~,b=x% n=18.
X
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We havet,,; ="C,a" b

" 1 18=r )
=00 = )
X
=180, (18T
— IEC,- xr- IE-‘ _172'
=18 - 18
To get the coefficient of x’, we must have
oo
Ir-18=9
3r=27
r=9
Coefficient of x°
_ 18
9
18!
919!

_18x17x16 x15x14 x13x12 x11 x10.
OxBxT xb6x5xd4x3Ix2x]

= 48620

. a 115
(iv) x~7in (::: — E)
Solution:

-1
H’EI'E,H.= 9b=_5 =S.
X ox n

Wehavet, . ="C;a" b
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_s soof =1V
="Cix) (E]

=°C,x " f(‘_l)f xT

2
=, (—_1]'1_5—2:
2
To get the coefficient of x“z, we must have
IS— r=x—3
5-2r=-3
2r=8§
r=4
4
Coefficient of x* =°Cy [‘?1]
= el =5 L
n 16 16
=3
16

(v) x2%in (:1*:3 — 1 )15

2l
Solution:
Here,a=x", b=%,n =15.

Wehavet,.; ="C,a" b
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=15¢, (Iz)is—:[i-_xlz)r

= lsclfs—s:[—?l]' £

_ ”C, [:l]' (A5
2

To get the coefficient of x~ 0 we must have

45-5r _ 20
x° T=x

45 — 5r=-20
5r=65
r=13

13
Coefficient of x 2= *C; [-?1]
st (1)
- m(?]
_ ‘5"14x[ -1 )
2x1 (8192
-105
8192

Question 3.
Find the constant term (term independent of x) in the expansion of
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9
- 1
(i) (2:1: + 332)
Solution:
Here,a=2x,b=—l~,¢,n=9.
Ix

Wehavet,.; ="C,a" " "b

_ gcr(z)g =T xg =T [%Jr x42r

= Pcr {2}9 '-I[%J I9—3r

To get the term independent of x, we must have

O 0
9-3r=0
r=3

3
The term independent of x = °C; (2)° [%]

_ 9x8x?xﬂ
Ix2x1 2?

_ 1792

__E_
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(i) (:1: . %)m

Solution:

ch:,a=x,h=_—f,n= 15.
x

Wehavet,., ="C,a" b
ISC:{IJIS -r(-?Z]

— ISCIIIS il {_2)1' x—zr
— ISC[ (_2)[ I]S —3r
To get the term independent of x, we must have
15-3r _ 0
x =X
15-3r=0
r=35
The term independent of x
=By (-2y°

z15x14x13x12x1]
Sxdx3Ix2x]
=~ 96096

x (—32)

(i) (\/— - Ii) N

Solution:

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-4-methods-of-induction-and-binomial-theorem/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-4-methods-of-induction-and-binomial-theorem/

€IndCareer

(i) (ﬁ - Ii) N

Solution:
HEI‘E,B=J;,IJ=-?3,I1= 10.
Wehavet,,; ="C,a"" b’
-r -3 r
=1ucl(‘£_) [x_z]

1-r

— mcr(x)T (_3)1* £

10-1
- lﬂcr (_3)Tx 2 I—Il'

: 10="5r
=C, (-3)x
To get the term independent of x, we must have

10-%r

x 2 =x°
l{l—ir:ﬂ
2
10-5r=0
r=2
The term independent of x = '°C; (-3)
_ o }1
218!
_ 10x9
2x]
=405
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(i) (z2 — 1)°

Solution:

Here,a=x’,b= -—1,n=9.
. .

We have t,; ="C,a" " "b"
- gcr {IE}Q—T{LI]
X

= ’QCI IIH- h{_l)l.'-x—r
= gCI (_] )f I]S— ir
To get the term independent of x, we must have

LI
18 =3r=0
r=6
The term independent of x =°Cg(~1)°
= .—9!....)(
6!3!
_ 9Ix8x7
C3w2xl
=84
W (222 - )’
A" X T

Solution:
Here, a=2x2,b=-—5, n=9,
X
We havet,.;="C;a" " "'b
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= 9‘(1{&2)9 -r (__j]
X
e S ) I
— I}CI 29 - r':_s)l Ilﬂ - 3r
To get the term independent of x, we must have

X183 ,0

18-3r=0

r=6

The term independent of x

=Cs2° (-5)°

B PO e

= @)

_ 9x8x7
Ix2x=1

= 10500000

x 8 x 15625

Question 4.
Find the middle terms in the expansion of

12
. y
o(5+3%)
Solution:

Here, =£, b=£,n=12.
¥ X

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-4-methods-of-induction-and-binomial-theorem/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-4-methods-of-induction-and-binomial-theorem/

€IndCareer

MNow, n is even,
n+2 _ 1242 7
2 2

Middle term is t;, for which r = 6.
We have t,.,="C,a" b’

L] & i
? CG(J;J x 6! 6!

_ 12x11x10x9xBx7 — 024
OxS5xdx3In2xl

Middle term is 924.

.. 2 14T
(i) (;c + E)
Solution:

Here,a=xz,b=l,n='}'.
X

Now, n is odd.
n+1_?_-|-1._4 n+3=1"+3=5_
2 2 2 2

Middle terms are t; and ts, for which r = 3 and
r = 4 respectively.
We have t..,;="C,a"""b

=7c (f)( ] - %{f)x%

art-2-cha ter-4 methods of-induction- and blnomlal theorem/
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- )

Ix2x1 x
=35¢"
T2 1Y T ]
and ts = 'Cy4 (%) [;J I@_I(x )xF
_ Tx6x5, ¢y 1
3x2xl(x )Xx‘
= 35x"
Middle terms are 35x° and 35x”.
9 248
(i) (;': — E)
Solution:

Hem,a=xz,b=£,n=8,
X

Now, n is even,
n+2
_ 8+2 _ 5

2 2
Middle term is ts, for whichr =4
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BxTx6x5 x*
= — e W ——
4x3x2x] x4XI6
= 1120x*

Middle term is 1120x",

) (2 - 2)"

Solution:
Here,a=%,b= =2, n=10.
a X
Now, n is even.
n+2 10+2
— =6
2 2

Middle term is ts, for which r = 5.
We have t,,,="C,a" " "b"

3l

- mcjx -1
_ o
515!
_ 10x9xBxTx6b
Ix4x3Ix2x]
=-252
Middle term is —252.
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[—.“,} (34 B %)11

Solution:
Here, a = x* b=:1 n=11
¥ Ed IJ ¥ =
Now, n is odd.
n+l1 11+1 n+3 11+3
= =6! = =7
2 2 2 2

Middle terms are t; and ty; for which r = 5 and
r = 6 respectively.
We have t.,;="C;a" " b’

te="1C; (x*)’ (_FIT

.=|_11' l
516! @ (x"‘)

_ Hxlﬂx?xﬂx?(ﬁfﬁ
Sx4x3x2x]
=~ 462x’

and t-; G ( ['—3

J
- 5507 (3]
:

11x10x9x8x7
Sxdx3x2x]
= 462x"
Middle terms are — 462x° and 462x".

) =

art-2-chapter- 4 methods of-induction- and blnomlal theorem/
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Question 5.

In the expansion of (k + x)®, the coefficient of x° is 10 times the coefficient of x5. Find the value
of k.

Solution:
Coefficient of x° in (k + x)* = *c, k*~°
=% i
Coefficient of x* in (k + x)* = *C, k’

The coefficient of x° is 10 times the coefficient

of x°

"C,k* =10 (*C, k?)

3x7x6k=m[sx?J

Ix2xl 2x1

k=5
Question 6.
Find the term containing x° in the expansion of (2 —x) (3x + 1)°.
Solution:

2-x)GBx+1Y=203x+ 1) -x(3x+1)°
Consider (3x + 1)°
Here,a=3x,b=1,n=9
We havet,,;="C,a" " ".b"

=°C.(3x)° (1)

- 9Cr39— rJQ—r
To get the coefficient of x°® in 23x + 1)" |, we
must ha:.re

Ao
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9 6
x '=x

9-r=6

r=3 (1)

Also, to get the coefficient of x° in x(3x + 1)’ ,
we must have

xx’ T=x

X t=yx

9—r=5

r=4 ...(iD)

The term containing x° in the expansion of
23x + 1Y = x3x + 1Y’

~9 qcr39-r_ QC}SQ*'
=27C33° 7 =%, 3" . [From (i) and (ii)]
=2 x84 x (3°) — 126 x 3°
=2x3 (3 x84-63)

=12 x 243(252 - 63)

=486 x 189 = 91854

Question 7.

The coefficient of xZ in the expansion of (1 + 2x)™is 112. Find m.
Solution:

The coefficient of x?in (1 + 2x)™ =™C, (22)

Given that the coefficient of x2=112

MG, (4) =112

~mC, =28
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SR
| ‘2!{11]]11—?}! = 28

— —_m
m{;ﬁli[—n;}!ﬂ =28
S m(m-1)=56
s~mf-m-56=0
S (m-8)(m+7)=0
As m cannot be negative.

S mM=8
Ex 4.4
Question 1.

State, by writing the first four terms, the expansion of the following, where |x| < 1.

(i) (1 +x)*
Solution:
(1+x)7"
=1+ (4 SR 2

P EOADNAD 5,

=1+ (= + )2 +{‘”{;j){"5) .
2
=1-4x+10x* =205 + ...

(i) (1 = x)"®

Solution:
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(1-x)
o B,
- [_:]’:]('31“ _;!)[%_2)x3+“_
=B,
BB,
=X 1o 3.
39 8l
(i) (1 = x3)?
Solution:
(1-x)°

_ (=3)=3-1); .y
= ] +(—3}(-x2)+T[-x)

(3N3-10-3-2), 5y
+ 5 (=) +...

s ) o () L,
2 6

=1+3+6x* +10x°+ ...

(iv) (1 + %)™

Solution:
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(1+x)7»
-1 :_1_1]
=l+[_—l)x+ SAS X
5 2!
L1
RV 5 s,
5
~1Y( -6 -1\(-6)(-11
=1_£+(5)(5]f+[ J[SJ(TJX;J,_”
5 2 6
=1_£+£_Hx3 +
5 25 125

(v) (1 +x%)"

Solution:

(1+x%!
“I)(=1=1); 52
=1+ (=12 + (_:-t?_}[x)

EDEI-IET-2) 0 0y
P OB

SN GRS C I RO
6

=1-+x'—x+...

Question 2.

State by writing first four terms, the expansion of the following, where |b| < |a|.
(i) (a-b)*

Solution:

(a—Db)?=[a(1-ba)]-3
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-reeo(-2) 293

4 SB-10=3-2) (—ET Feee }
3! a

=a.3[ 3b (—31( b)Y, ]
a’ 6 a’

3 -3[ 3b 6b° 10b° ]
=a

1+
aa* a’

(ii) (@ + b)*

Solution:
@a+by*
- [a[l +g)]"
=ga* [l+£)ﬂ

o g A
. (-4}{-4-1}{—4—2}[3]’ +]

3t

=a—4{1_ﬂ+%l.'i+£:ﬂ£ﬂi),b_’+ ]
a’ 6 a

1 3
=a“4[l+ﬂ 10b’  20b +]

art-2-chapter- 4 methods of-induction- and blnomlal theorem/

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-4-methods-of-induction-and-binomial-theorem/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-4-methods-of-induction-and-binomial-theorem/

€IndCareer

Solution:

(a +b)]f4

(iv) (a—b)™
Solution:

(a—b)™ = [a(1-ba)]-14

NUps.//www.lngcaree olil 100 ManNarasnira-p0dra-so

art-2-chapter-4-methods-of-induction-and-binomial-theorem
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Il
-4
=|L
-,
[y
I
|
L
=)

.3 I_Lf)gjl
QR

=at |l+—+——S+——+..
128a

! b 5b* 15b°
4a  32a’

(v) (@+b)™

Solution:
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¥ 3 \a
" -4
_ .3 b 3 3 )b
=a’|1-—_ 2
Rt 2 @
G)EE)
T 1
+ 3 _3 3 +E;+
6 a
L b 2b® 14b°
'—a l_""""' "_"'_2"_-'_"";"1"...
3a 9a° 8la
Question 3.

Simplify the first three terms in the expansion of the following:
(i) (1 + 2x)*

Solution:
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(1+2x)7"
= 14(4)(20)+ Dy,
=1-8x+ —{'4;(_5}(4;&] + ...

=1-8x+40x°+ ...

(i) (1 + 3x)™2
Solution:

-1

(1+3x)°

-1y -1
_ -1 (? [E“ 2
[—_1 :EJ
—1-3x L 2A2 (9°)+ ...
2 2

-3 2
2 8

(iiii) (2 - 3x)™®

Solution:
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(iv) (5 + 4x)™?

Solution:

]
—

L
o

=

+
Lh | b

=
r—
ba L

1
L
| L
e
—
+
.
| &
L. -
""I.I_.
Il
Lh
"—-
—
I
|M
]
+
oY
| L
o
——,
MH,,
AT
TN
—_
S
—_—
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(v) (5—3x%)""
Solution:

(5-3x)°

3]

i
e
-
+
T,
|1
N
A,
[¥%]
=
M
+
—
ul_L
A
———
w| b
|
KR
L S—
]
|'Ln-1
-
[ %]
+

Question 4.
Use the binomial theorem to evaluate the following upto four places of decimals.
(i) V99

Solution:
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V99 = (99):

1

= (u:lt:u—l)E
1-——
- 100

o)

= {ulnn::t}E {1—n:u::|1]E
i I

1

10 2

1
1-—(0.01
500D+

1

1 2
1-—(0.01
000+

[

10

1-0.005 -

(=

10

=10 [1 - 0.005 — 0.0000125
= 10(0.9949875)

=0.04987 5

= 9.9499

(ii) 126-——3

Solution:

o

0.0001
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1
-
2

2!

(0.01)* ...

-1

2 2
0.01) -...
2o

]
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26

= (125+1)’

1

oo

1

= (125)’ [H_‘_f

125

= 5(1+0.008)’

=5 |+%w.dus}+ ](u.uns;ﬁ ;.

2!

i)
=51 +§{u,uns} + %{n.ans}‘ +..

=35 [I +0.00266 - n.nnnnm}

=5 (1.00266 — 0.000007)
= 5(1.002653)
=5.013265

= 5.0133

(iii) 16.08————/4

Solution:

NUPS..// WWW IO_ dlCC olil 100 ManNarasnira-n0dra-soiu
art-2-chapter-4-methods-of-induction-and-binomial-theorem/
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16.08

= (16+0.08)"
= [16(1+0.005)]

/4

14

1
= 16* (1+0.005)

(i)
=2 1+~‘]i{ﬂ.ﬂ{]5)+%[ﬂ.ﬂ05]2 +...

) 1(-3
=21 +i{uﬁtms) + izij(ﬂms)’ .

=211+0.00125-

0.000075 }
+...

=2[1 +0.00125 — 0.0000023 + ...]
=2 (1.0012477)

=2.0024954

=2.0025

(iv) (1.02)°

Solution:
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(1.02)°°
=(1+0.02)°

=1 +(=5)(0.02) + %ﬂi (0.02)%

4 X5 ;3('5' 2 (0.02)° + ...

=1+ (=5)0.02) + L‘“@(u.ﬂz)ﬁ
+ ——1(‘5}{‘:)('? 0,02 + ...

=1-0.1+0.006-0.00028 + ...

=0.90572
= 0.9057
(v) (0.98)
Solution:
(0.98)"°
=(1-002)"
=1+ (=3)(- 0.02) +&3‘{2‘f’;”{- 0.02)°
AU g0+
=1+0.06 + {"_3)2(:11 (0.02)

- {:3#:)('—51 (0.02)° + ...

=1+ 0.06 + 0.0024 + 0.00008 + ...
= 1.06248
= 1.0625

Ex 4.5

Question 1.
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ShowthatC,+C, +C, + ..... + C; = 256
Solution:
Since Cy+C, +C, +Cy + ... +C,=2"

Putting n = 8, we get

Question 2.

ShowthatC,+C, +C, + ...... +C,=512
Solution:

Since Co+C;+C,+Cs + ... +C,=2"

Putting n =9, we get

Question 3.

Show thatC,+C,+C; +..... + C, =127
Solution:

SinceC,+C,+C,+Cy + ... +C,=2"

Putting n =7, we get
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TCi+Ct Ll +C,=128-1=127
Question 4.
Show thatC;+C,+C; +..... + C; =63
Solution:
Since Co+C,+C,+Cs + ... +C,=2"
Putting n = 6, we get
Co+Ci+Cy+..... +Cg=25
GG+ Ci+Cot Ll + Cs =64

But, C, =1

Question 5.

Show thatC,+C,+C,+C;+C3=C,;+C;+C;+C, =128
Solution:

SinceC,+C,+C,+Cy+...... +C,=2"

Putting n = 8, we get

Co+Ci+Cy+Cy+...... +Cg=28

But, sum of even coefficients = sum of odd coefficients

.Gt Cyt+C+Ce+Cg=Ci+C3+Cs+ Cy
LetCy+C,+Cy+Ce+Cg=Cy+C3+C5+C; =k

Now, Co+C,;+C,+C3+ C,+ Cs+ Cg + C; + Cg = 256

S (Cot Gyt Gyt Co+ Cg) +(Cy + C3 + Cs + Cy) = 256

el 11IUd\.adl CCI
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. k+k=256
". 2k = 256
k=128
LCp+Cy+C+Ce+Cg=Ci+C3+Cs5+C; =128
Question 6.
ShowthatC,+C,+C,;+....+C =2"-1
Solution:
SinceCy+C,+C,+Cy+ ... +C,=2"
But, C, =1
S+ C+C+C L +C,=2"
S Ci+CL+Cyt Ll +C,=2"-1
Question 7.
Show that C, +2C, +3C,+4C; + ..... + (n + 1)C, = (n + 2) 2™

Solution:
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Since Co+ Cy + Co + C3+ ... + Cy = 2"

Co+2C; +3C, +4Cs + ... +(n+ DCy

=(Cl}+ C] +C+ C3+ ....+'Cn)
+(Cy+2C,+3C;+ ... +n(,)

=2"4+(C;+2C;+3C;3+ ... +nCy)

s [“ J2n(n-1) 3a(n-N)(n-2) (1)]

2! 3

i [H(n-mfn-ntn-zh__.ﬂ}
1t 2!

= 2" n["IC,+7 G Gy 4 G, ]

=2"+n,2""!

=2"124pn2"!

=2+n)2"" "

=(n+2)2""

— N —
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Maharashtra Board Solutions
Class 11 Arts & Science Maths
(Part 2)

e Chapter 1- Complex Numbers

e Chapter 2- Sequences and Series

e Chapter 3- Permutations and Combination

e Chapter 4- Methods of Induction and Binomial Theorem

e Chapter 5- Sets and Relations

e Chapter 6- Functions

e Chapter 7- Limits

e Chapter 8- Continuity

e Chapter 9- Differentiation
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About About Maharashtra State Board
(MSBSHSE)

The Maharashtra State Board of Secondary and Higher Secondary
Education or MSBSHSE (Marathi: #gRISE Tod ATEI A 371701 3=
AT A RANET0T AS®D), is an autonomous and statutory body
established in 1965. The board was amended in the year 1977 under
the provisions of the Maharashtra Act No. 41 of 1965.

The Maharashtra State Board of Secondary & Higher Secondary
Education (MSBSHSE), Pune is an independent body of the
Maharashtra Government. There are more than 1.4 million students
that appear in the examination every year. The Maha State Board
conducts the board examination twice a year. This board conducts the
examination for SSC and HSC.

The Maharashtra government established the Maharashtra State
Bureau of Textbook Production and Curriculum Research, also
commonly referred to as Ebalbharati, in 1967 to take up the
responsibility of providing quality textbooks to students from all
classes studying under the Maharashtra State Board. MSBHSE
prepares and updates the curriculum to provide holistic development
for students. It is designed to tackle the difficulty in understanding the
concepts with simple language with simple illustrations. Every year
around 10 lakh students are enrolled in schools that are affiliated with
the Maharashtra State Board.
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FAQs
Where do I get the Maharashtra State Board Books PDF For free download?

You can download the Maharashtra State Board Books from the eBalbharti

official website, i.e. cart.ebalbharati.in or from this article.
Add image

How to Download Maharashtra State Board Books?

Students can get the Maharashtra Books for primary, secondary, and senior
secondary classes from here. You can view or download the Maharashtra
State Board Books from this page or from the official website for free of
cost. Students can follow the detailed steps below to visit the official website
and download the e-books for all subjects or a specific subject in different
mediums.

Step 1: Visit the official website ebalbharati.in

Step 2: On the top of the screen, select "Download PDF textbooks"

Step 3: From the "Classes" section, select your class.

Step 4: From "Medium", select the medium suitable to you.

Step 5: All Maharashtra board books for class 11th will now be displayed on
the right side.

Step 6: Click on the "Download" option to download the PDF book.

Who developed the Maharashtra State board books?

As of now, the MSCERT and Balbharti are responsible for the syllabus and
textbooks of Classes 1 to 8, while Classes 9 and 10 are under the
Maharashtra State Board of Secondary and Higher Secondary Education
(MSBSHSE).

How many state boards are there in Maharashtra?

The Maharashtra State Board of Secondary & Higher Secondary Education,
conducts the HSC and SSC Examinations in the state of Maharashtra
through its nine Divisional Boards located at Pune, Mumbai, Aurangabad,
Nasik, Kolhapur, Amravati, Latur, Nagpur and Ratnagiri.
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About IndCareer

IndCareer.com is a leading developer of online career guidance resources for the Indian
marketplace. Established in 2007, IndCareer.com is currently used by over thousands of
institutions across India, including schools, employment agencies, libraries, colleges
and universities.

IndCareer.com is designed to assist you in making the right career decision - a decision
that meets your unique interests and personality.

For any clarifications or questions you can write to info@indcareer.com
Postal Address

IndCareer.com
52, Shilpa Nagar,
Somalwada
Nagpur - 440015

Maharashtra, India

WhatsApp: +91 9561 204 888

Website: https://www.indcareer.com
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