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Method of Induction and Binomial Theorem
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Method of Induction and Binomial Theorem

Important Formulae

Bionomial Expansion:
i (at+b)"="Coa"’+"C,a" b +"C, a" b’

+ ... +"C, a%b"
o n_n m. 0 n n—1q.1 n n-21.2
1. (a—b)'="Cpab — Cja b + Cha b +....

+ (_l)n nCnaObn
General term in the expansion of (a + b)":
tr= nCr anfr br

Middle term(s) in the expansion of (a + b)":
1. If n is even, then there are odd number of terms
in the expansion of (a + b)".

th
Hence (HTHJ term is the middle term.

. If n is odd, then there are even number of terms
in the expansion of (a + b)".

n+1)" n+3
Hence |——| and
2 2

middle terms.

th
J terms are two

Binomial Coefficients:
i. Co+Ci+Co+...+C=2"
. C0+C2+C4+...:C1+C3+...:2n71

/

/ Focus on Exercise 4.1 /

Prove by method of induction, for all n € N.
[4 Marks Each]
1. 2+4+ 6+...42n=n(n+1)
Solution:
LetP(n)=2+4+6+...+2n=n(n + 1), for all
n e N.
Step I:
Putn=1
LHS.=2
RHS.=1(1+1)=2
L.H.S.=R.H.S.
P(n) is true forn = 1.

Step 1I:
Let us assume that P(n) is true for n =k.
2+4+6+...+2k=k(k+1) (1)

Step III:

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

i.e., to prove that

2+4+6+....+2(k+1)=(+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)=RH.S.

P(n) is true forn=k + 1.

Step IV:
From all the steps above, by the principle of
mathematical induction, P(n) is true for all
neN.
2+4+ 6+...... +2n=n(n+1)foralln € N.

2. 3+7+ 11+...... to n terms = n(2n + 1)

3. P23+ ap= 00D

6
Solution:
Let P(n) = 12+ 22+ 32+, +n?= 20+1)(2n+1)
6
for alln € N.
Step I:
Putn=1
LHS.=1*=1
RS, - 0F)20+1] 6
6 6
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.
TR (53 €153 R

6

Step II1:
We have to prove that P(n) is true forn=k + 1,
i.e., to prove that
PP+22 437+ L+ (k+1)
_ (k+D(k+D+1][2(k +1) +1]
6
_ (k+Dk+2)2k +3)
6
LHS. =12+22+32+. .+ (k+1)
=1 +27+ 3%+ K+ (k+ 1)
k(k+1)(2k+1)
6

+(k+1)* ...[From (i)]

:(k+1)[k(21;+1)

+(k+1)}
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2
:(k+1){2k +k6+6k+6]

(k+1)(2K% + 7k +6)

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

=R.H.S.

P(n) is true forn=k + 1.

Step I'V:
From all the steps above, by the principle of
mathematical induction, P(n) is true for all
n e N.

n(n + 1)(2n + l)
6

12+22+3%+ ..+n*= for all

n € N.

4. 1P+3+5+...+Q2n- 1)2=§ @2n-1)@2n+1)

S. 1’+3*+5%+ ... ton terms = n2(2n2 -1
Solution:

Let P(n)= 1’+3°+5°+ .. tonterms

=n’(2n’ - 1), foralln € N.

Butl,3,5,...... are in A.P.

a=1,d=2

Let t, be the n™ term.

th=at(n—-1)d=1+m-1)2=2n-1
L Pm)=r+3+5+ +@2n-1)y=n’Q2n’ - 1)
Step I:

Putn=1

LHS.=1=1

RHS.=1’[2(1)*-1]=1

LH.S.=R.H.S.

P(n) is true forn = 1.
Step II:

Let us assume that P(n) is true for n = k.
P+3+5+. +2k- 1) =K - 1) ...()

Step I11:

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

i.e., to prove that

P+3+5+ .  +2Kk+1)-17

=(k+ 1) [2(k+ 1)" — 1]

=(K*+2k + 1) 2K* + 4k + 1)

LHS.=1’+3+5+. . +[2k+1D)-17
=P+3+5+ . +Qk-1Y+Qk+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)

+(K*+2k+ 1)

=(K*+2k+ 1) QK> + 4k + 1)
=R.H.S.

P(n) is true forn=k + 1.

Step IV:
From all the steps above, by the principle of
mathematical induction, P(n) is true for all
n e N.
1*+3%+ 5%+ ... tonterms =n’(2n’ — 1) for all
neN.

6. 12423+34+..+nmn+1)= g(n+1)(n+2)

7. 1.3+3.5+5.7 +... to n terms =§ (4n2 + 6n-1)

Solution:
Let P(n)=1.3+3.5+5.7 +... to n terms

:2 (4n”+6n—1), foralln € N.

But first factor in each term, i.e., 1, 3, 5,... are
in A.P.witha=1andd=2.
n"term=a+@m-1)d=1+{n-1)2=2n-1)
Also, second factor in each term,
ie.,3,57,...arein AP. witha=3and d = 2.
n"term=a+(n-1)d=3+@m-1)2=2n+1)
n" term, t,=(2n— 1) 2n + 1)
Pm)=13+35+57+....+2n-1)(2n+1)

(4n° + 6n— 1)

_n

3

Step I:
Putn=1
LHS.=13=3

RH.S. =% [4(12+6(1) - 1]=3

L.H.S.=R.H.S.
o P(n) is true forn = 1.
Step II:

Let us assume that P(n) is true for n =k.
1.3+35+57+...+2k-1DR2k+ 1)

=§(4k2+6k— 1 ()

Step III:
We have to prove that P(n) is true forn=k + 1,
i.e., to prove that
1.3+35+57+.. .+ 2k+1)-1]2Kk+1)+1]
@ [4(k+ 1)+ 6(k+ 1) - 1]
k+1)
3
(k+1)
3
LHS.=13+35+57+...
+RE&+ 1) -1]2(k+ 1)+ 1]
=13+35+57+...+2k-12k+1)
+ 2k + 1)(2k + 3)

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

Il
—~

(4k* + 8k + 4 + 6k + 6 1)

(4K* + 14k + 9)

w | =

88
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=141 + 6k — Kk + 32k + 1)(2k + 3)]

(4K° + 6K — k + 12k* + 24k + 9)

(4K° + 18k* + 23k + 9)

—_ = W= W

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

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

1.3+3.5+5.7+...to n terms = % (4n> + 6n -1)

for alln € N.
8 L+L+L+‘_"+ 1 =_n
1.3 35 5.7 (2n-1)(2n+1) 2n+1
9. 1 + 1 + 1 + ... to n terms =

n
35 57 79 3(2n+3)

10.  (2*"-1) is divisible by 7.
Solution:

(2°" - 1) is divisible by 7 if and only if

(2°™ - 1) is a multiple of 7.

Let P(n) = (2" — 1) = 7m, where m € N.

Step I:

Putn=1

2 —1=2M_1=2°-1=8-1=7

(2™ - 1) is a multiple of 7.

P(n) is true forn=1.

Step 1I:

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

i.e., 2 — 1 is a multiple of 7.

2k_1= 7a, where a € N

Lo 2% =7a+1 ..(0)
Step I1I:

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

i.e., to prove that

2k*+D 1= 7b, where b € N.

P (k+1)y=236"D 1 =93+ _ o3k 93y _
=(Ta+1)8-1 ...[From (i)]
=56a+8—1
=56a+7
=78a+1)
=7b,whereb=(8a+1) e N

P(n) is true forn=k + 1.

Step IV:

From all the steps above, by the principle of

mathematical induction, P(n) is true for all

neN.

(23“ — 1) is divisible by 7, for alln € N.

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

W _1=16-1=15

(2" — 1) is a multiple of 15.
P(n) is true forn = 1.

Step II:

Let us assume that P(n) is true for n = k.
2k 1= 15a, where a € N
2% =15a+1 ..(D)

Step II1:

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

2% D 1 = 15b, where b € N

Pk + 1) = 246D _ | = g%+ _

=2% 2' -1

=16.2%) -1

=16(15a+1)-1

=240a+16 -1

=240a+ 15

=15(16a+ 1)

= 15b, where b= (16a+ 1) e N

S P(n) is true forn =k + 1.

Step I'V:
From all the steps above, by the principle of
mathematical induction, P(n) is true for all
n e N.

(2* — 1) is divisible by 15, forall n e N.

...[From (i)]

12. 3" —2n - 1is divisible by 4.

13. 5+52+53+...+5“=§(5“—1)

14.  (cos 0 + i sin 0)" = cos (nB) + i sin (n6)
Solution:
Let P(n) =(cos 0 + i sin 0)"= cos nO + i sin no,
foralln € N.
Step I:
Putn=1
L.H.S.=(cos 6 + i sin 0)' =cos 6 +isin O
R.H.S. =cos[(1) 8] +1isin[(1) O] =cos 6 +1isin O

L.H.S.=R.H.S.
o P(n) is true forn = 1.
Step II:

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

(cos O +1sin O)k =coskO +isinkO ...(i)
Step II1:

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

i.e., to prove that

(cos O+isin0) "' =cos (k+1)0 +isin (k+1)0

89
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L.H.S. = (cos 0 + i sin 0)<*!
=(cos O +1sin G)k.(cos 0 + 1 sin 0)
= (cos kB + 1 sin kB).(cos 6 + i sin 0)
...[From ()]
= cos kO cosb + i sinB cos kb
+ 1 sin kO cosB — sin kO sin6
e iP=-1]
= (cos k0 cosO — sin kO sinB)
+ i(sin kO cosB + cos kO sin0)
= cos (kO + 0) +1isin (kO + 0)
=cos(k+1)0+isin(k+1)0
=R.H.S.
P(n) is true forn=k + 1.

Step I'V:
From all the steps above, by the principle of
mathematical induction, P(n) is true for all
neN.
(cos 0 + i sin 0)" = cos (n0) + i sin (nO), for all
neN.

15. Given that t, ., = St, + 4, t; = 4, prove by
method of induction that t,=5"-1.

16. Prove by method of induction

1 2] 1 2n
= VneN
R
Solution:
Let P(n) = F 2} - F 2“} foralln € N.
01 01

Step I:
Putn=1

1
R
01 0 1

R.H.s.:[l 2“)}: F 2}
0 1 01

LH.S.=R.H.S.
P(n) is true forn = 1.
Step II:

Let us assume that P(n) is true for n =k.
1 2] 1 2 .
L) J _[O 1} )
Step II1:
We have to prove that P(n) is true forn=k + 1,

1212k +0)
01 0 1

K+1
LHS. - F 2}
0 1

76

i.e., to prove that {

Ll) Zlk} Ll) ﬂ ...[From (1)]

[ 14+2k(0) 1(2)+2k (1)
{0(1)+1(0) 0(2)+1(1)}
1 o2k+2 1 2k +1)
_{0 1 }:{0 1 }
= R.H.S.

P(n) istrue forn=k+ 1.

Step I'V:
From all the steps above, by the principle of
mathematical induction, P(n) is true for all

n e N.
F 2} = {1 Zn} , for all neN.
0 1 0 1

// Practice Based On Exercise 4.1
y

By method of induction, prove that, for alln € N
[4 Marks Each]
+1. 1.3+25+37+...+n(2n+1)

= %(n+ 1)(4n + 5)
12+34+56+..+(2n—1)2n)
_ n(n+l)(4n71)

3
ii. 12+25+38+...+nB3n-1)=n’(n+1)

2+6+10+ ...+ (4n—2) =2n’

N 3n—1
i, 1+4+7...+(3n—2)=“(n )
i, L+ L+l 41 -1
12 23 34 n(n+1) n+l
iv. L T oo AP
25 5.8 8.11
1 n

(Bn-1)3n+2) 6n+4

4 R SRS S 1

123 234 345 n(n+1)(n+2)

_ n(n+3)

4(n+1)(n+2)
5. [1_1][1_1][1_1] ...[1_1 _ !
2 3 4 n n+1
6. P+2+3 4. +p NOFL)
4

,x# 1

+7. Zn:axH = a[ll_ X

—X

+8. 5™ !is divisible by 6

90



Binomial Theorem

?@9 Chapter 4: Method of Induction and

9. 3" — 1 is divisible by 2
10. n®*-3n+4iseven.
11. n’+2nis divisible by 3.
12. 3">n’

+13. n!>2" VneN,n>4

+14.  Given that (recurrence relation)
the1=3t+4,t=1

+15. 2">n

Focus on Exercise 4.2

1. Expand: [2 Marks Each]
i (V3e2) i (V5-v2)
Solution:

1. Here, a—\/— b=+2 andn=4.

Using binomial theorem,

(V3+2 )4
) ]
(4 (] ]

+#Cy(B) (V2]
Now, ‘Co="Cy=1,°C,='Cs =
4C2 _ 4x3 _
2x1
)
=1(9) (1) +4(3v3) (v2) + 6(3)(2)
4(v3) (242) + 1(H)
=9+ 126 +36+8+6 +4
=49 +20+/6
2. Expand: [2 Marks Each]
6
il +3) i, [Zx—l]
X
Solution:
ii. Here,a=2x,b= 1 andn=6.

X
Using binomial theorem,

(21
2] (Y (]

—5Cy(2x) ( j +5C4(2x) [ I —6c5(2x)1(35

;

==

e (2x)0(

Now, °Co=°%Cs =1, °C, =°Cs =6,

6C2=6C4= ZXSZ 15, 6C3= 6x5x4

X x2x1
6
X

=1(64x°) (1) — 6(32x™") + 15(16x7) — 20(8)

3]0l

= 64x° — 192x* + 2405 — 60 _ 12

=20

160+ 9012, 1
x X X

3. Find the value of

i. (J§+1)4— (\/5—1)4

[4 Marks Each]

i, (2+J§)5+ (2—\/3)5
Solution:
1. («/§+l)4

=*Co(V3) (P +fCi(V3) (' + e (VB) (1)

+G3(VB) (1) + ey (V) ('
Now, 4C0 = 4C4 =1, 4C1 = 4C3 =4,

4C2: 4x3 —6
2x1

(V3+1) = 19)(1) +4(33) (1) + 6(3) (1)
4(\3) (M) + 1) (1)

( 3+1)4 9+ 1243 +18+43+1 ...(i)

Also, (V3 )
=Co(V3) (' =*Ci(V3) (' + e (V3) (1)

~ies(V3) (1) + e (VB) ()
= 19)(1) - 4(3v3) (1) + 6(3)(1)

—4(\3) (M) + 1))

(V3-1)'=9-1243 + 1843+ 1 ...(ii)
Subtracting (ii) from (i), we get
() (-
=9+ 123+18+43+1)

—(9-123 +18-43 +1)

=243 +83
=323

4. Prove that:
i (V3e2) +(V3-+2) =970
i, (V5+1) - (V5-1) =352

[4 Marks Each]
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Solution:
i (\/§+\/§)6
=°Co(\3) (V2] +Ci (VB) (2)
+5Co(VB) (V2) +°C (V) (V2)
+5C4(VB) (V2) + Cs(VB) (V2)
+9Ce(V3 )(ﬁ)
Now, °Cy=°C¢ =1, °C, =°Cs =
6C2:6C4:6><5 =15, C3_6><5><4
2x1 3x2xl1
(542
= 127)(1) +6(93)(v2) + 15(9)(2)
+20(3v3)(2v2) +15(3)(4) + 6(v3)(442)

1

o

=20

+1(1)(8)

(542
=27+ 546 +270 + 1206 + 180 + 246 + 8
()

Also, (x/g—\/if
=“Co(B) (V2) - ") (v2)

=127)(1) - 6(9\6) (ﬁ)+ 15(9)(2)
—20(3v3) (242) + 153)4) - 6(3) (42)

+1(1)(8)

(-3

=27-546 +270- 1206 + 180 — 24 /6 + 8
...(ii)

Adding (i) and (ii), we get
(V3+V2) (3 -2)
=(27+ 546 +270+ 120/6 +180+24+/6 +8)

+(27 - 546 +270 — 120+/6 + 180 — 24 /6 + 8)
=54+ 540 + 360 + 16 = 970

5. Using binomial theorem, find the value of

[2 Marks Each]
i @102)° ii.  (@1.1)°
Solution:

i (102)" =(100+2)*
="Cy(100)* (2)°+'C, (100)°(2)!
+1C, (100)2(2)* + *C5 (100)'(2)* + *C4(100)°(2)*

Now, ‘Co=Cy=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
6. Using binomial theorem, find the value of
[2 Marks Each]
i (9.9 ii. (0.9
Solution:
ii. (0. 9) = (1 0.1)*
=4Co(1)* (0.1)°=*C; (1’(0.1)' +*Cy(1)%(0.1)

—*C5(D'(0.1)* +*C4 (1)°(0.1)*
Now, ‘Co="C,=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

7. Without expanding, find the value of
[2 Marks Each]
i G+ -4+ D) (=1 +6 (x+ 1)’ (x-1)
—dx+D)(x-1)+@x-1)*

ii. @x-1)'+4@2x-1)° 3-2x)+6(2x-1)
(B-2x)"+402x-1)' 3-22)*+(3-2%)*
Solution:
1. Letxt1=aandx—1=b
We notice that 1, 4, 6, 4, 1 are the values of 4C0,
4C1, 4C2, 4C3, 4C4 respectively.
The given expression becomes

“Coa'’ —Cia’b + *Cya b2 *Cya b’ + *Cua’b*
=(a-b)*
e 1 - (e D*=G+1-x+1
=24
=16

8. Find the value of (1.02)6, correct upto four
places of decimals. [2 Marks]
Solution:
(1.02)°= (1 +0.02)°
=%C(1)°(0.02)° + °C, (1)° (0.02)"
+9C, (1) (0.02)* + °C5 (1)’ (0.02)°
+9C4 (1)*(0.02)* +°Cs (1) (0.02)°

+9C6 (1)°(0.02)°
Now, °Co=°%Cs =1, °C, =°Cs =6,
6C2=6C4= 6x5 - 15, C3_6><5><4 20
2% x2x1
- (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.
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+1.

ii.

iii.

iv.

+3.

ii.

+5.

+7.

9. Find the value of (1.01)5, correct upto three
places of decimals. [2 Marks]
10. Find the value of (0.9)6, correct upto four

places of decimals. [2 Marks]

Practice Based On Exercise 4.2

i.  Expand (x* +3y)’ [2 Marks]
5
1i. Expand (2x—§j [3 Marks]
Expand by using binomial theorem:
[2 Marks Each]
=2
x+—
X
(" = 3y)’
(2 +3 )4
(V5-45)
Expand
(\/g +3 )4 [3 Marks]
(V2+1) - (v2-1) [4 Marks]

i. Find the value of: (\/5+ 1)5 +(\/§—1)5
[4 Marks]
ii.  Find the value of: <\/§ + \/5)4 + (\/g —\/5)4
[4 Marks]
iii.  Provethat:(v2 +1) (V2 1) =140 v2
[4 Marks]
iv.  Prove that: (3 + \/5)5 + (3 —\/5)5 =1686.
[4 Marks]

Find the value of (2.02)° correct upto 4
decimal places. [2 Marks]

Using binomial theorem, find the value of:
[2 Marks Each]
(1.02)* . (98)
Without expanding, find the value of
2x—1Y+5@2x—1)" (1 -x)+ 10 2x— 1)’(1 —x)
+102x—1)* (1 -x)’* +5 (2x - 1)
(1 —x)4 +(1 —)c)5
[2 Marks]

Without expanding find the value of
(4x — 1)’ +5(4x — 1)* (1 = 3x) + 10(4x — 1)’
(1—=3x)*+10(4x — 1)* (1 = 3x)’ + 5(4x — 1)
(1-3x)"+ (1 - 3x)
[2 Marks]

, Focus on Exercise 4.3
/ /

1. In the following expansions, find the
indicated term. [2 Marks Each]
8
i. (Zxz + i] , 3" term
2x
11
ii. [xz - 13] , 5™ term
9
iii. dx_ 35 , 7™ term
5 2x
1 12
iv. (E + az) , 9™ term
4 13
V. (3a+ —] . 10™ term
a
Solution:
. Here,a=x2,b=_—?,n=ll.
X
For 5™ term, r =4
We havet,. ;="C, a" "b"
4 4
_ 1 ni1-4( —4) _ 11! 247 -4
ts = C4(X) (?j HX(X) X(f’j
_11x10x9x8 14 256
= XX X——-
4x3x2x1 X"
=330 x 256 x x°
= 84480 x
4 11
5" term in the expansion of [xz - —3] is
X
84480 x°.
. 1 2
iv. Here,a=§,b=a,n=12.
For 9™ term, r = 8
Wehavet, . ="C,a" "b
12-8 4
12 1 28 _ 12! 1 16
to= "Cg| — a’)y = —x|-| xa
’ 8[3) @)= 3 (3)
:l2><11><10><9 XL a15 =£a16
4x3x2x1 81 9
1 255
9" term in the expansion of (E + azj is o a'f,
2. In the following expansions, find the
indicated coefficients. [3 Marks Each]
9 8
i x'in {xz + ﬂ] ii. x%in (sz - is)
X
18 5
iii. xin [l+ xZ] iv. x7in [x-lj
X 2x
15
v. xin [x3 - 12]
2x
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Solution:
1i. Here, a = 2x° ,b=—,n=8.
We havet, .|, = Cr a" '

=3¢, 2x°) r(—_fj
X

— Scr (2)8 =TI x40 —5r (_S)rx—Sr
— 8Cr (2)8 -r (_S)rx40 —8r
To get the coefficient of x*, we must have

40-8r _ 8
X =x
40 -8r=28
8r=232
r=4
Coefficient of x* = 8c4 ) (-5)*
=L @S
_8XTxX6x5 . 16x625
4x 3x 2x 1
= 700000
1 2
ii. Here,a==,b=x",n=18.
X
Wehavet,.; ="C;a" ".b'
18-r
_ ISCr [lj (x2)r
X
— ( 71)187rx2r
ISC r—18 2r
=180, 13
To get the coefficient of x’, we must have
G189
3r—18=9
3r=27
r=9
Coefficient of x°
_ 18
=8¢,
_ 18!
9191

:18><17><16 x15x14 x13x12 x11 x10
Ix8XxT7 x 6x5x4x3x2x1
=48620

-1

V. Here, a = x b= ,n=15.
Zx

Wehavet, ., ="C,a" " 'b’
_ 15 sas—rf =1 Y
=7C(x) r(gj

_ ISCrx453r(_7lj o

_ 15Cr(—_1j JEERE
2

To get the coefficient of x~ 2,
(A5 20

45 -5r=-20

we must have

5r=65
r=13

1
Coefficient of x 2° = °Cy3 (%lj

15 (-1)°
13121 2

_15x14
2x1 (8192

_ 105
8192
3. Find the constant term (term independent
of x) in the expansion of [3 Marks Each]
9 15
. 1 . 2
1. (2x+—zj 1l. [x__l)
3x x
10 9
i (J} - iz] iv. (xz - 1]
X X
9
V. (2x2 - E]
X
Solution:
. Here,a=x,b= 2,n=15.
x
We havet,.; ="C,a" " 'b

=15C, ()"} r[—_fj
X

_ 15Crx15 -r (_2)r x—2r
_ 15Cr (_2)r x15 —3r
To get the term independent of x, we must have
xlS -3r _ XO
15-3r=0
r=5
The term independent of x
Cs (-2)’
15! 5
5'10'( 2)
_15x14x13x12x11
5x4x3x2x1
=-96096

x (—32)

Here,a=\/;,b=_—§,n=10.
X

Wehavet,.; ="C,a" b

0-r (=3Y
= locr( \/;) [x_fj
10—r

_ IOCr(x) 2 (_3)r x—2r

10-r
_ IOCr (_3)r XT x72r

10-5r
=1C, (-3)x 2

To get the term independent of x, we must have
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iv.

10-5r _0
2
10-5r=0
r=2
The term independent of x = '°C, (=3)*
_ 1ot o0
R
_10x9 o
2x1
=405
4. Find the middle terms in the expansion of
12
i. [E + 1] [2 Marks]
y X
1 7
ii. [xz + —] [3 Marks]
X
2 8
iii. [xz - —) [2 Marks]
X
10
iv. (E - 3) [2 Marks]
a X
1 11
V. [x“ - —J [3 Marks]
=
Solution:

1.

Here,a=£,bzl,n=12.

y X
Now, n is even.
n+2 _ 12+2:7

2 2

Middle term is ty, for which r = 6.

Wehave t.,;="C,a" b

6 6
|
t7=12C6 f [Zj = 12!
y X 6!6!

:12x1bd0x9x8X7 — 924
6x5x4x3x2x1
Middle term is 924.

Here,a=x2,b=_—2,n=8.

X
Now, n is even.
2
n+2_8+2
2 2

Middle term is ts, for which r = 4.

We have t.,;="C,a" 'b

5= Cy () [—_2)

X

8! 16
= ()

_ 8x7x6x5  x°

——————x —x16
4x3x2x1 X
=1120x*

Middle term is 1120x".

X —a
Here,a= =,b= —,n=10.
a X

Now, n is even.
n+2_ 10+2 _

2 2
Middle term is tg, for which r = 5.
We have t,.;="C,a" " "b

5 5
t6: IOCS'(ﬁ) [_gj
a X

— 100 x -1
_ —10!
5151
:_J0x9x8x7x6:
Sx4x3x2x1
Middle term is —252.

6

—252

(Vfs.

Solution:

In the expansion of (k + x)s, the coefficient of
x° is 10 times the coefficient of x°. Find the
value of k. [2 Marks]

Coefficient of x” in (k +x)* = *C, k*°
= 8C5 k3
Coefficient of x° in (k + x)* = *C, k*
The coefficient of x° is 10 times the coefficient
of x%.
"C, K’ =10 (*C, k%)

8xTx6 k=10 8x7
3x2x1 2x1

k=5

E‘, SMART CHECK

In the expansion of (5 + x)°, if the coefficient of x° is
10 times the coefficient of x(’, then our answer is
correct.

Coefficient of x” in (5 + x)* = Cs5°

=7000 = 10(700)

Coefficient of x° in (5 + x)* = *C, 5*= 700

Thus, our answer is correct.

6. Find the term containing x* in the expansion
of 2-x) 3x+1)°. [3 Marks]
Solution:

2-x)Gx+1’=206x+1’ -x(3x+1)
Consider (3x + 1)9
Here,a=3x,b=1,n=9
We have t,.;="C;a" " ". b

="C;(3x) (1Y

— 9Cr 39 - r‘x9 -r
To get the coefficient of x°in 2(3x + 1)° , we
must have

9-r_ _6
X =X
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9-r=6

r=3 ...(1)

Also, to get the coefficient of x*in x(3x + l)9 ,
we must have

9-r_ 6
xX.X =X
9-r_ 5
X =X
9-r=5
r=4 ...(i)

The term containing x° in the expansion of
23x+ 1) —x(3x + 1)’

=9 9Cr39—r _ 9Cr39—r

=2°C33° 7 -°C,3°"* ...[From (i) and (ii)]
=2x84x(3% —126x3°
=2x3" (3 x84-63)

=2 x 243(252 - 63)

=486 x 189 =91854

(V7.

The coefficient of x* in the expansion of
(1 +2x)™is 112. Find m. [3 Marks]

Solution:

The coefficient of x* in (1 + 2x)™ ="C, (2%)
Given that the coefficient of x*> = 112

"C,(4)=112
"C,=28
m!
A :28
2!(m - 2)!
m(m —1)(m - 2)! _ 938
2x(m-2)!
m(m— 1) =56

m’—m-56=0
(m-8) (m+7)=0
As m cannot be negative.

m=38

E‘, SMART CHECK

If the coefficient of x* in a -+ 2x)8 is 112, then our
answer is correct.

Coefficient of x* in (1 + 2x)* = *C, (2%) =28(4) =112

Thus, our answer is correct.

/

Practice Based On Exercise 4.3

1. Find the third term in the expansion of
9
(2x+LJ . [2 Marks]
3x
ii.  Find the seventh term in the expansion

[2 Marks]

11
of [sz +1J .
X

+2.

+3.

ii.

iil.

iv.

+5.

iii.

+7.

iii.  Find the fifth term in the expansion of

8
[xz _Lj .
2x

iv.  Find the sixth term in the expansion of

1 10
2P ——| .
[2-55)

Find the fifth term in the expansion of

[2 Marks]

[2 Marks]

(sz + %)8 [2 Marks]
1. Find the coefficient of x’ in the

expansion of (xz + ;ju [3 Marks]
ii. Find the coefficient of x> in the

10
%) [4 Marks]
X

[3 Marks Each]

expansion of (Zx -

Find the coefficient of:

: . 1Y
x* in the expansion of (xz + —) .
X

10
x" in the expansion of [g —%) .
X

20
10 . . 1
x  in the expansion of | 2x* ——j
X

) 9
x” in the expansion of | = — 2 .
2 X
15 . . s 1 13
x  in the expansion of | x’ —— | .

2
X

Find the term independent of x, in the

2 10
expansion of [\/_ - —zj

X

[4 Marks]

Find the constant term (term independent of x)
in the expansion of: [3 Marks Each]

1 18 1 9
(x——) il. (xz ——]
X 3x

1 12 1 15
2xr —— iv. 2X +—
( 4xj ( Jx ]

1. Find the middle term(s) in the expansion
of [xz +%)8 [3 Marks]
ii.  Find the middle terms in the expansion
of (Zx +4i)j [4 Marks|

Find the middle term(s) in the expansion of:

1 10
()
X

[2 Marks]
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8
ii. (LXJ [2 Marks]
y X
1 10
iii. (1——2j [2 Marks]
2 x
x3 ‘
iv. (3x—zj [3 Marks]

) Focus on Exercise 4.4 |
/ /

1. State, by writing first four terms, the
expansion of the following, where | x | <1.
[2 Marks Each]
_4 1
i (1+x) ii. (1-x)3
2.-3 . _1
iii. (1-x9 iv. (1+x)7s
v.  (@+xH)7!
Solution:
1
ii. (1-x)
)G
=1-—x+ x
3 2!
GG
BB JB T s,
3!
5, B
12 3 3 \3)N )N 3) sy
3 2 6
ETE R SRR BN
3 9 81
iv. (1+x)"°
B e
=1+ [lljx+ g X
5 2!
LG
4 5 5 5 o+
3!
)L BRI
1 &L 5 5 ¥+ 5 5 5 o+
6
_1_£+£_11x3 N
5 25 125
2. State by writing first four terms, the
expansion of the following, where |b | <|a|.
[2 Marks Each]
i. (@a-b* ii. (+b)*
iii.  (a+b)" iv. (@a-by"™
\A (a+b) 13

Solution:
ii. (a+by?

_ a4{1_ﬂ+ (=4)(=5) b

(]
(3

a ! |:1 + (—4)E + M(ET

2! a

3! a

L (CA)(6) b

+
a 2 a’ 6 a’

4{ 4b 10b> 20b° }
a I-——+ - T

N (—4)(—4—1)(—4—2>[3)~‘+“1

a az a3

3!
2, Y22
a% 1+ +4 4 -b—2+4 4 4 b—§+
a 2 a’ 6 a’

1
— 2 3
a4 1+£_£2+Lz_"'
4a 32a 128a’
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L (;1)(;4) Solution:
=a3 ;b \3N3) b ) J !
3a 2 a’ 11. 126 = (125+1)
1
1 3
2R [
3 )\3 ) 3) v 125
+ 7+ 1
6 a 3 1 5
=(125) [1+— |
(29 1+
_ 3 b 2b> 14b° !
=2 1__ N 3
3a 92’ 8la’ =5(1+0.008)
I 1[1,1]
3. Simplify first three terms in the expansion of =5 |1+ 20.008)+ 232 (0.008) +..
the following: [2 Marks Each] 3 2!
i a+2)7! ii. (1+3x)° " :
ii. (2-39"° iv. (5+4x) 12 1(2)
v. (5-3x" =5 [1+1(0.008)+ 3 23 (0.008) +..
Solution:
- <
ii.  (1+3x) =5 14000266 — 0.00;)064}
-1)( -1 -
1 (2}(2_@ , =5 (1.00266 — 0.000007)
14 (7j (3x) + 2 G0 =5 (1.002653)
' =5.013265
(—1)[—3) ~5.0133
-3 \2 > 2 () +...
3% 27 4 iii.  ¥16.08 = (16+0.08)"
=1-22 + 2024 .
28 = [16(1+0.005)]"
""""" 1
I = 16* (1+0.005)"*
i, (2-3x) = Hl_zxﬁ i [1 J
~=-1
| ' =2 1420.005)+ 24 (0.005) +...
— 93 (1_3_)5]3 4 21
2 L
| 55 sy — i(2)
=23 TY3x), 33 3x _ 1 4\ 4 2
2N (3j(2j+ o (J = 2| 1+2(0.005) + =-=2(0.005)"+..
[ 1(-2 -
_ v 1+3(3)[9sz =2 1+0.00125—0'000075+..}
: e |
=2[1+0.00125 - 0.0000023 + ...]
o i =2 (1.0012477)
=2 1-%-%- } =2.0024954
- =2.0025
4. Use binomial theorem to evaluate the iv. (1‘02)—5
following upto four places of decimals. = (1+0.02) 5
[3 Marks Each] ' 5 (5-1) )
i. J99 ii. 126 =1+(-5)(0.02) + — (0.02)
iii.  16.08 iv.  (1.02)°° £ EES=DES=D) 003 4
v.  (0.98)° 3! '
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=1+ (=5)(0.02) + ﬁz(‘é)(o.oz)2
" —(‘5)(‘66)(_7) 0.02)° + .

=1-0.1+0.006-0.00028 + ...
=0.90572
=0.9057

v.  (0.98)°
=(1-0.02)"°
= 1+ (=3)(- 0.02) +—(‘3)(2‘f D 0.02

e ';)('3 =2 (< 0.02) + ..

~140.06+ % (0.02)°
_ % 0.02 + ..

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

/’/ Practice Based On Exercise 4.4

+1. i State first four terms in the expansion of
;4 where |b|>|a| [3 Marks]
(a=b)
il. State first four terms in the expansion of
1
——,|b|<]a 3 Marks
oy lol<lal 13 Marks]
2. Find first four terms in the expansion of the
following, where |x| < 1: [2 Marks Each]
i (1+x)° i.  (1-x)7
1 .
i (l+x) v, (1-x)>
3. Find the first four terms in the expansion of the
following, where |b| < |al: [2 Marks Each]
1 2
i (a—b)3 ii. (a+b) 3

+4, State first four terms in the expansion of (273x)71/ 2

if] x| < % [3 Marks]
S. Simplify first three terms in the expansion of
the following: [2 Marks Each]
3
i (+6x)7 i (1-2x)
1 1
iii.  (4-3x):2 iv.  (4+5x)2

+6.  Find the value of /30 upto 4 decimal places.
[3 Marks]

7. Use binomial theorem to evaluate the following
upto four places of decimals:  [3 Marks Each]
TINET) i 217
1
iii.  (0.98)3

) Focus on Exercise 4.5 |
v___________________________________________;
Show that
1. Cy+Ci+Cy+ ...+ Cg=256
Solution:
Since Co+C;+C,+C5+... +C,=2"
Putting n = 8, we get
Co+Ci+Co+ ... +Cg=2"
Co+Ci+Cy+... +Cg=256

[1 Mark]

2. C() + C] + Cz Rl - C9 =512 [1 Mark]

3. C,+C+C3+...+C =127
Solution:
Since Co+C; +Co +C3+ ... +C,=2"
Putting n =7, we get
Co+C +Cot...+Cr=2"
Co+C+Cy+...+Cy=128
But, Co=1
1+C+C+..+C7=128
Ci+Cy+...+C,=128-1=127

[2 Marks]

4. Cl + C2 + C3 + ...t Cﬁ =63 [2 Marks]

5. CytCy+tCy+Cs+ Cg=C; + C3 + C5+ C;=128
[3 Marks]
Solution:
Since Co+C;+Co +C3+ ... +C,=2"
Putting n = 8, we get
Co+Ci+Cr+Cs+ ... +Cy=2"
But, sum of even coefficients = sum of odd
coefficients
CotCr+Cy+Cs+Cs=C;+C5+C5+Cy
Let Coy+Cp+Cy+Cs+Cs=C; +C3+C5+Cy
=k
Now, Cyp+Ci+C,+C3+C4+Cs+Cg+ C7+ Cy
=256
(Co+ G+ Cy+Cet Cg) +(C + G5+ Cs + Cy)
=256
k+k=256
2k =256
k=128
Cot Cr+Cy+Cs+Cg=C;+C3+C5+C,=128

6. Ci+Cy+Cs+..+Co=2"-1 [1 Mark]
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7.  Cp+2C1+3C,+4C3+...+(n+1)C,
=m+2)2""!
[3 Marks]
Solution:
Since Cp+ C;+C,+C3+ ... +C, =2"
Co+2C+3C,+4C3+ ...+ (n+ 1)C,
=(Co+C+C+C3+ ... +Cp)
+(C; +2C, +3C5+ ... +nCy)
=2"4+(C; +2C,+3C3 + ... +nCy)

—2" 4 {n+ 2“(;_1) nn-1(n-2) +...+n(1)}

3!

=2"+n {H (n—1) + (n=1)(n=2) +...+1}

! 2!
=2"+n["'C,+ G+ GG
=2"+n.2"""
=2""12+n2""!
=@2+n).2""!
=(n+2)2""!

/
/

/ Practice Based On Exercise 4.5
v______________________________A

+1. Show that

1. C() + C1 + C2 +...+ CIO =1024 [1 Mark]
il. C0+C2+C4+...+C12:C1
+C3+C5+ +C11 = 2048
[3 Marks]
Show that
2. C0+C1+C2+...+C7:128 [lMark]
3. C1+C2+C3+...+C8:255 [2 Marks]

4. CotCr+Cyt+ ...+ C1p=C1+C3+Cs5+ ...
+Co=512

[3 Marks]

5. 0+ +C,+ ... +0Cy =231

[2 Marks]
6. nCo—nC1+nC2—nC3+...+(—1)n.ncn:0

[3 Marks]

+7. Prove that
i C;+2C,+3C;+4C,+ ... +nC, =n.2""!

[3 Marks]
n+l
ii. C, + $,%, & 2 -1 [4 Marks]
2 3 n+l n+1
8. Show that:
Co+3C +5C,+...+(2n+ 1)C,=(n+1)2"
[3 Marks]

/ . .
/ Focus on Miscellaneous Exercise — 4
/

v

L. Select the correct answers from the given
alternatives. [2 Marks Each]
1. The total number of terms in the expression of
(x + )" + (x = »)' after simplification is:
(A) 50 B) 51
(©) 100 (D) 202
2. The middle term in the expansion of (1 + x)*
will be:
(&) (-D" (B) n"
© @+n" D) @+2)"
3. In the expansion of (x* — 2x)'°, the coefficient of
16
xis
(A) -1680 (B) 1680
(C) 3360 (D) 6720
4. The term not containing x in expansion of
10
(1—x) (x+lj is
X
4 "¢ B) "¢ (© "¢, D) "¢
5. The number of terms in expansion of

@y +x)°— (4y —x)" is
A 4 ®B® 5 (© 8 (D 9

6.  The value of “C, + "“C, + “C, +...+ *C,,is
A 24%-1 B) 2"-14
© 2" (D) 2"-14
7. The value of ''C, + "C,+"C, + "C, is equal to
A) 21 B) 2"°-11
© 2"+12 D) 2"-12
8. In the expansion of (3x + 2)*, the coefficient of

middle term is

(A) 36 (B) 54 () 8 (D) 216
9. The coefficient of the 8" term in the expansion

of (1 +x)"is:

A 7 (B) 120 (C©) "¢, (D) 210

10.  If the coefficients of x* and x° in the expansion
of 3+ avc)9 are the same, then the value of a is
7 9 7 9
A) -— B -= (© - D) =
(A) ; B > © 5 ) S
Answers:
1. B 2. (C) 3. <©) 4. A
5. (A 6. (D) 7. (D) 8. (D)
9. (B) 10. (D)

Hints:

1. (x+y)100
_ xlOO + 100C1 0 y+ 100C2 8 yz N leO
(x _y)IOO
:xloo _ lOOC] > y+ 100C2 8 yz R leO
(x+y)100+(x—y)100

— 2|:x100 + 100C2 8 yz +...+y100]
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3. (-2 =x"x-2)"
To get the coefficient of x'%in (x2 - 2x)10,
we need to check coefficient of x° in (x — 2)"
Required coefficient = ’C, (-2)" =210 x 16
=3360
1 10
4. (1 x)z[x +—j
X
1 10
= (1— 2x+x2) (x+ —)
X
This expansion has even indices of x
Term not containing x = A + B,
where A = ""C.x"" (lj for r such that
X
10-r—r=0,1e,r=5
A="c,
and B = °C_ x 10 [ljr
! x
forrsuch that 10 —r—r=-2
1e,r==6
B="C,
Required coefficient= A + B = "'C, + '°C,
:10C5 4 10C4: 11C5
7. “C0+”C2+...+“C8+”C10 :211—1:210
“CZ + HC4+HC6 + HCS
:210 _ (IICO + 1|C10)
=2"_(1+11)
=212
9. r=17,
t8_ IOC7 x7: 1°C3x7
coefficient of 8" term = '°C, = 120
II.  Answer the following.
1. Prove by method of induction, for all n € N.
[4 Marks Each]
i 8+17+26+...+On-1)= g On+7)
ii. 1P+4+7*+.+@n-2)>"= g (6n*-3n-1)
jii. 2+32+42%+...+@+1)2" '=n2"
. 1 2 3
iv. + + +
345 4.5.6 5.6.7
n n(n+1)
+ =
(n+2)(n+3)(n+4) 6(n+3)(n+4)

Solution:

ii.

LetP(n)= 17+ 4>+ 7"+ ...+ (3n - 2’
:%(6n2—3n— 1), foralln € N.

Step I:

Putn=1
LHS.=1*=1

RHS. = % [6(1)° - 3(1) - 1]=1

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

Step 1I:

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

2+42+ 7 +.+ Gk - 2)2% (6k2— 3k —1)
()

Step I1I:

We have to prove that P(n) is true forn=k + 1,
i.e., to prove that
P+4*+ 7+ 4+ Bk + 1) -2

_ (kz“) [6(k + 1)? - 3(k + 1) ~1]
- (kgl) (6K + 12k +6 -3k -3 — 1)
- (kgl) (6K> + 9k +2)

LHS. = 12+ 4+ 7+ . +[3(k + 1) - 2P
=124+ 42+ 77+ L+ Bk -2+ 3k + 1)

= %(613— 3k— 1)+ 3k +1)> ...[From (i)]

- (61(3 -3K2 —k) + 2(9k2 + 6k +1)
2

6k* +15k* +11k + 2
2

(k+1)(6k* +9k +2)
2

=R.H.S.
P(n) is true forn =k + 1.

Step I'V:

iv.

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

12+42+72+...+(3n—2)2=%(6n2—3n—1)

for alln € N.
Let P(n) = L, 2,3
345 456 5.6.7
+ n
(n+2)(n+3)(n+4)
=n(n—+l), for alln € N.
6(n+3)(n+4)
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Step I:
Putn=1
LHS =+ =1
34.5 60
RHs - M+) 2 1
6(1+3)(1+4) 120 60
L.H.S.=R.H.S.

P(n) is true forn = 1.

Step 1I:
Let us assume that P(n) is true for n =k.
Ly 2 43 4 4 K
345 456 567 (k+2)(k+3)(k+4)
k(k+1) .
TR ...(1)
(k+3)(k+4)
Step II1:

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

1 N 2 N 3 k+1
345 456 567 (k+3)(k+4)(k +5)
(k+1)(k+2)
6(k+4)(k+5)
LHS. =+ +_2 4+ 3
345 456 5.6.7
+ k+1
(k+3)(k+4)(k+5)
_ 1,2 3
345 456 5.6.7
n k n k+1
(k+2)(k+3)(k+4) (k+3)(k+4)(k+5)
_ k(k+1) K+1
6(k+3)(k+4) (k+3)(k+4)(k+5)

...[From (i)]

k+1 k 1
e 6]
(k+1) {k2+5k+6}
(k+3)(k+4) | 6(k+5)
(k+1)(k+2)(k+3)
6(k+3)(k+4)(k+5)
_ (k+D(k+2)
6(k+4)(k+5)
=R.H.S.
P(n) is true forn=k + 1.

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

1 2 3
+ +

+
345 456 5.6.7
N n _ n(n+1)
(n+2)(n+3)(n+4) 6(n+3)(n+4)
foralln e N.

2. Given that t,.

= 5t, — 8, t; = 3, prove by
method of induction that t, =5""! + 2.

n € N.

[4 Marks]
3. Prove by method of induction
3 4" _[2n+1 -4n
= ,VneN
{1 —1} { n —2n+1}
[4 Marks]
Solution:
-41" [2n+1 -4
Let P(n) = 3 - |7" i, , for all
1 -1 n —2n+1
n e N.
Step I:
Putn=1

L,H.s.:f -4} =[3 -4}

1 -1 1 -1

RS — {2(1)“ —4(1) } _ {3 —4}
1 -2(1)+1 1 -1

P(n) is true forn = 1.

Step II:
Let us assume that P(n) is true for n = k.
3 —41% [2k+l -4k .
= ...(1)
1 -1 k —2k+1

Step I1I:
We have to prove that P(n) is true forn =k +1,

i.e., to prove that

3 41" T2k+1)+
1 -1 k+1

k
L.H.S.=F _4} F _4}
1 -1 1 -1

—4(k+1)
=2(k+1)+1

_ 2kk“ _;:EJ E :ﬂ...[From ()]
_ [6k+3 -4k —8k—4+4k}

| 3k —=2k+1 -4k +2k -1
_ [2k+3 —4k—4}

| k+1  —2k-1
:{2(k+1)+1 —4(k+1)}

k+1  2(k+1)+1

=R.H.S.

P(n) is true forn =k + 1.
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Step I'V:
From all the steps above, by the principle of
mathematical induction, P(n) is true for all neN.

47 2 -
F } = { ntl 4n } , for all neN.
1 -1 n —2n+1

4.  Expand 3x* +2y)° [2 Marks]
4
5.  Expand (z—x - i] [2 Marks]
3 2x
Solution:
Here, a = ﬁ,b= i,n=4.
3 2x

Using binomial theorem, (Zx -
2

3
2x
-3 (2] (3] ()
N3 Lo "3 Lo
2

6. Find third term in the

4
9x2—y—3 .
6

7. Find tenth term

expansion of

[2 Marks]

in the expansion of

1 12
(sz +—] . [2 Marks]
X
Solution:
Here,a=2x2,b= l,n= 12.

X
For 10" term, r =9
We havet, ., "C;a" 'b'

o (1Y
th _ 12C9 (2x2)12 9 [;J

12! 1

_ 12x11x10 _ 8x°

3x2x1 X
_ 1760
x3

12
10" term in the expansion of (2x2+lj is
X

1760

3.
X

8. Find the middle term(s) in the expansion of
6
i (2—?‘ - ij [2 Marks]
3 2a
1 10
ii. {x - —j [2 Marks]
2y
2 2.7
ii. " +29) [3 Marks]
2 9
iv. [i - i] [3 Marks]
2 3x
Solution:
il. Here,a=x,b=—i,n=10.
2y
Now, n is even.
n2 1042
2 2

iil.

Middle term is tg, for whichr =5
We have t; ="C,a" " 'b"

5
t =190 (x)° -1y _ 10t s -1
6= G (Zy 551 | 32,0

_  10x9x8xTx6xS5! y x°

S5x4x3x2x]1x5! 32y5
:_63x5
8y5
5
Middle term is —63)2 .
8y
Here,a=x% b= 2y2, n=7.
Now, n is odd.
ntl_ 7+l _, nt3_ 743 4
2 2 ) 2

Middle terms are t; and ts, for which r = 3 and
r = 4 respectively.
We have t; ="C,a" 'b"
t="C (' @7
_ 7! 3 6
m (") (8")
_ 7x6x5x4! y 8x8y6
3Ix2x1x4!
=280x%°
and ts ='C4 (X)), (2%

= 569016
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_ D65 o
41x3x2x1
= 56Ox6y8
Middle terms are 280x"/° and 560x°*.

11.

i.
ii.

9. Find the coefficients of

9
i. x%in the expantion of (3;:2 _SLJ
X

18
. . . 1
ii.  x* in the expansion of (—2 + x4j
X
Solution:

ii. Here,a=L2,b=x4,n=l8.

We have, t.;; ="C;a" " ".b
18-r
18 1 4
_ Cr(—zj oy
X
_ ISC x2r -36 .x4r

T

= 18, x5 36

To get the coefficient of x*, we must have
61-36 __ 60

x V=X
6r —36 =60
6r =96
r=16
Coefficient of x*

! !
_ 18C16: 18! _ 18x17x16! _ 153

16!2! 16!x2x1

[3 Marks Each]

iii.

i

10. Find the constant term in the expansion of

, axt 3
i. —_—
3 2x

Solution:

[3 Marks Each]

12
i, (sz —1J
X
4y 3

1. Here,a=i,b=—,n=9.
3 2x

We havet, ., ="C,a" ".b'
2 9-r r
=°C, 4x (ij
3 2x
9-r T
~9%¢, (E] (Ej JRLEE:
3 2
9—r r
:9Cr (fj (E) 183
3 2

To get the constant term, we must have
18-3r _ 0

X X
18-3r=0
r==6
3 6
Constant term =9C6(ij [2)
3 2
_ 9 64,79
6!3! 27 64
!
_ 9xBxTx6!
6!x3x2x1
=2268

Prove the following by using by method of
Induction [4 Marks Each]
log,x" =nlog,x,x>0,n e N

15""~! + 1 is divisible by 16, for all n € N.

52" _ 2™ js divisible by 3, for all n € N.

Solution:

Let P(n) = log,x" = n log, x, for alln € N.

Step I:

Putn=1

L.H.S. = log, (x") = log, x
R.H.S. =1.(log, x) = log, x
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.
log, x* = k.log, x ...(1)

Step I1I:

We have to prove that P(n) is true forn=k + 1,
i.e., to prove that
log, x ' = (k + 1).log, x
LH.S. =log, """
= log, (x*.x) = log, x* + log, x
=k.log, x + log, x ...[From (i)]
=(k+ 1).log, x
=R.H.S.
P(n) is true forn =k + 1.

Step I'V:

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

log,x" =nlog,x,x>0,n e N.

. If the coefficient of x'® in the expansion of

(* + ax)" is 3360, find a. [3 Marks]

13. If the middle term in the expansion of
6
(x+£j is 160, find b. [3 Marks]
X
Solution:

Here,a=x,b= E,n=6.
X

Now, n is even.
n+2 _ ﬂ —4
2 2
Middle term is t4, for whichr =3
ty =160
We havet,.; ="C,a" ".b

ty="°Cs (x)° GT

6! 3(b°
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xXS5x4x3!
= St <
160 = 20b°
8="b’
b=2

160

@ 14. If the coefficients of x* and x’ in the
expansion of (3 + kx)9 are equal, find k.
[4 Marks]

15. If the constant term in the expansion of

11
(xs +£8) is 1320, find k. [4 Marks]
X
Solution:
Here, a=x3,b=£8,n= 11 and
X

constant term = 1320.
We have t,,;="C,;a" " b

=g, o), (%)r

X

_ llCr kr‘x33 —3r.x—8r

=g, KBl
To get the constant term, we must have

33-11r _ 0
X =x
33-11r=0
r=3
Constant term = ''C;.k°
1320 = 1L o
318!
1300 = LLX10x9x8! 3
3x2x]x8!

1320 =165k’
kK'=38
k=2

= 9Cr (2)9 -r (_%) x9 -1 x2r

_ 9Cr 29—r (_l)rx‘)Jrr
4

To get the constant term, we must have
9+r 0
P =

9+1r=0
r=-9, which is not possible
There is no constant term in the expansion of

5 9
2x—x— .
4

18. State, first four terms in the expansion of

1
5
3

[2 Marks]

19. State, first four terms in the expansion of
1

(1-x)s . [2 Marks]
Solution:
(1- x)—1/4

SR SR
4 32 128

16.  Show that there is no term containing x° in

11
the expansion of (xz - 3] . [3 Marks]

X

20. State, first three terms in the expansion of

(5+4dx) [2 Marks|

17. Show that there is no constant term in the

2 9
expansion of EZx - ij . [3 Marks]

Solution:
_ 2
Here,a=2x,b= %,n=9.

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

= 9Cr (2x)9—r {_éjr

21. Using binomial theorem, find the value of
/995 upto four places of decimals.

[3 Marks]
Solution:
1 1
1 N
3995 = (1000-5)" = |1000[ 1-——
( ) { ( 1000)}

1 1

= (1000)" (1-0.005)"

49

W[ —

(0.005)" ...

=10 1—%(0.005)+

N | W
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)
=10 1—%(0.005)+%(0.005)2—...

=10|1-0.00166—

0.000025 }
—

=10(1 - 0.00166 — 0.0000028 — ...)
=10(0.9983372)
=9.9833 upto 4 decimal places.

22. Find approximate value of ﬁ upto four
places of decimals. [3 Marks]
23. Find the term independent of x in the
6
expansion of (1 —x2) [x + Ej . [4 Marks]
X
24. (a+bx)(1-x)°=3-20x+cx’+..., then find
a, ba C. [3 Marks]
Solution:
Consider (a + bx) (1- x)°
=a(1-x)°+bx (1-x)°
=a(1-°Cix+°Cox*=°C3x° +..)
+bx (1-°Cix+°Cx* = °Cyx° + ..)
=a(l-6x+15x"-20x +..)
+bx(1-6x+15x2-20x"+...)
=a+(b—6ax+(15a—6b)x* +... ...(0)
Since (a+bx) (1 —x)® =3 —20x + ex* + ...
a+(b—6a)x+ (15a—6b}x>+ ...
=3-20x+cx’ +... ...[From (i)]
Equating both sides, we get
a=3,b-6a=-20,15% -6b=c
a=3,b=-2,c=153)-6(-2)=57
25. The 3" term of (1 + x)" is 36x. Find 5™ term.

[3 Marks]

Solution:

Here,a=1,b=x.
For 3" term, r =2
We have t,+="C;a" b’
t;="Cy(1)" . x°
36x° ="C,. x°
"C,=36
n(n-1) _ 36
2

n’-n-72=0
m-91m+8)=0
n=9

Now.,t,.; ="C,a" b’
For 5" term r = 4
ts="C4 17 *x*
ts="Cyx* = 126x"

(Vf26. Suppose (1 + kx)" = 1 — 12x + 60x* — ..., find k

ii.

10.

11.

/
/

and n. [3 Marks]

Practice Based On Miscellaneous
Exercise — 4

/ /
/ /

Prove the following by the method of
induction, for all n € N:
52+ 82+11%+ ...+ (3n+2)

=%(6n2 +21n+23)
[4 Marks]

Expand by using binomial theorem:
[2 Marks Each]
59
_+_
2 x

1 5
i [x__]
2x
Find the tenth term in the expansion of
12
(x2+ij :
2x

Find the middle term(s) in the expansion of:

[2 Marks]

[2 Marks]
[3 Marks]

Find the coefficient of x** in the expansion of
15
1
4
X — o
()
Find the constant term in the expansion of
2 10
(-2)
X

If the coefficient of x in the expansion of

5
(xz +3j is 270, find a.

X

[3 Marks]
[3 Marks]

[4 Marks]

8
If the middle term in the expansion of (x+Ej
X

is 1120, find b. [3 Marks]

If the coefficients of x’ and x* in the expansion
of (2 + kx)™ are equal, find k. [4 Marks]

Show that there is no constant term in the

10
expansion of [x3 + 3] ) [4 Marks]

X

Find the first four terms in the expansion of
(1+x)°. [2 Marks]
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One Mark Questions

—

Find 2™ term in the the expansion of (1 + x)’.
Find the value of C; + C, + C5 + Cy4.

If 4™ term is the middle term in the expansion of
(1.7x + 3+/5 )", then find the value of n.

Find the general term in the expansion of
11
(x2+l) .
X

If there are 17 terms in the expansion of (a + b)",
then find the value of n.

+——— Multiple Choice Questions ———

[2 Marks Each]
(V2+1)° = (J2-1)=
(A) 101 (B) 7042
(C) 14042 (D) 12042
1 10
6" term in expansion of (2x2 —3—2j is
X
4580 896
A) — B) ——
A (B) >
© % (D) None of these

If the ratio of the coefficient of third and fourth

term in the expansion of (X_ZL] is 1: 2, then
X

the value of n will be

(A) 18 (B) 16
C) 12 (D) -10

16" term in the expansion of ( Jx — \/; )17 is
(A) 136x)’ (B) 136xy

(C) —136xy""? (D) —136x)°

If the third term in the binomial expansion of

(I+x)"is —% x%, then the rational value of m is

(A) 2 B) 12
© 3 D) 4
5
Coefficient of x in the expansion of (xz +3j is
X
(A) 92’ (B) 102’
(C) 108’ (D) 10a
6
In the expansion of (x - lj , the constant term is
X
(A) -20 B) 20
© 30 D) -30

10.

11.

12.

13.

14.

15.

16.

17.

10
In the expansion of [% —izj , the coefficient of
X

¥t is
405 504
A — B _—
(A) 256 (B) 259
450
C — D) None of these
© I (D)

7
The coefficient of x” in the expansion of ( X ,lj is
X

(A) 14 (B) 21
C) 28 (D) 35

If the coefficients of x* and x” in the expansion
of (3+ ax)9 are the same, then the value of a is

7 9
A) —— B) =
® - B) —
7 9
c - D) =
© ©) -
3 1Y
In the expansion of [i——j ,the term
2 3x
independent of x is
1 9~ (3)
A) °Cy— B) “Cs|2
@) C ® ‘o3
©) °C; (D) None of these

In the expansion of >

3 9
x—], the term
X

independent of x is
(A) °C B) ’C
(C) 2268 (D) -—2268

The coefficient of middle term in the expansion
of (1 +x)"is

10! 10!
A (B) %
10!
© 71 (D) None of these
18
The middle term in the expression of [x —lj is
X
(&) B) -G
© TG D) —"Cu
IOC] n 10C3 n 10C5 n 10C7+ 10C9=
4 2 ®B) 2°
€ 2Y-1 (D) None of these
The value of °C, + °C3 + °Cy ... + PCy3is
A) 2%-13
B) 2°-14

(C) an odd number = 2" — 12
(D) an even number = 2" — 14

If (1 +x)"=Co + Cix + Cox® + ... + Cx", then
the value of Co+ C, + C4 +Cg + ... is

A 2™ (B) 2"-1

() 2" (D) 2™'-1
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18.  The fourth term in the expansion of (1 — 2)5)3/2 21.  The first four terms in the expansion of (1 - x)*?
will be are
(A) —%x4 (B) x?? (A) 1- %x+ %xz— %f
© _%3 ® (B) 1—%x—§x2_%

1 5 (D) None of these
(A) 5[1_zx+5x2_...j

11
22.  Two middle terms in the expansion of (x—lj
X

(B) i(1 - 2x+§x2 —j

16 are
©) L(Hzﬁixz +J (A) 23lxand 22! (B) 462 xand 292
16 2 x x
462
(D) %(1 2 ay? +] (C) —462xand 3 (D) None of these
20. The approximate value of (7.995)"* correct to 23. In the expansion of (I + x_)n’ the sum  of
four decimal places is coefficients of odd powers of x is
n+1 n
(A) 1.9995 (B) 1.9996 (A 2" B) 2'-1
(C)  1.9990 (D) 1.9991 © 2 (D) 2"
I Answers o)
/ . 10 5,1
/ Focus on Exercise 4.2 A R R (S STt
|
i, x'—15x% +90x%% — 270 1Y
1. i 49+20+6 +405x%)" — 243)°
i, 14545-22942 iii. 97+56+3
2. i 168+ 96"+ 216x" + 2168 + 81 v, 124-32415
4
i, 64— 192x* +2400° — 160 + & 3.0 i (V54aB) =124+ (32415)
X
121 i (VZ+1)-(V2-1) =82
x4 x6
, ) 4. i. 582 ii. 178
3. i 3243 ii. 1364
5. 33.6323
5. i 108243216 ii.  1.61051 _ .
6. i 1.0824 ii. 941192
6. i 970.299 ii.  0.6561 s s
7. X 8. X
7. 1. 16 . 16 y
/ Focus on Exercise 4.3
9.  1.051 1. i 4032x" ii. 84480 x°
.. 10500 . 55
10.  0.5314 iii. S iv.  2a'
: Practice Based On Exercise 4.2 / V. w
a
Loi x4 15xy +90x°) +270 5%y + 2. i 12247242 ii. 700000
405x%y* +243)° . 5
i 32— 40x* y + 200° )7 m. 48620 1v. 6
5 4 ) -105
524 2 _ Yy _
TRV T AT
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i % i —96096
iii. 405 iv. 84
v. 10500000
i 924 ii.  35x and 35x°
i, 1120x* iv. -252
v.  —462x’ and 462x°
5
91854
8
: Practice Based On Exercise 4.3 /
i 512 i, 14784x*
.. 35y . -896
111. 1Vv. _—
8 27
5670x"
i 462 i, 4480
3
i35 i 22
256
iii.  2°C(2" iv. 512
V. 455
180
i, 48620 i =
243
i, 25 iv. 96096
4096
i. 1120x*
il. (63—xj and —63
4 32x
i 252 ii. 70
i, 9 v, 189w 21w
8x° 8 16
: Focus on Exercise 4.4
i. 1 —4x+ 10x° = 20%° + ...
ii. l—i—lxz—i)f—...
397 81

i, 1+3x%+6xt 1065+ ...

2 3
v, p-re vy

5 25 125
V. - +x =%+ ...
. _3 3b 6b° 10b°
1. a I+ —+—+—+..
a a a
.. 4 4b 106> 20b°
11. a l-—+—- T+
a a a

/

1 -

4 b 3b’ 7b°
111. a 1+———2+—3—...
L 4a 32a 128a
: — b 5b*  15b°
1v. at | 1+—+ -+ =+
| 4a 32a° 128a
T b 2p® 140°
V. ad | l-—+—-———=+..
| 3a 9a 8la
L 1-8x+40x+ ...
i1 -X 422y
2 8

3 x X
i, 23 |1-Z-=—..
2 4

-1 2
iv. 52 {1—2x+6x+..1

5 25
-1 2
A% 53 {1 + Xy 24 + }
5
1. 9.9499 1. 5.0133
imi.  2.0025 iv.  0.9057
V. 1.0625
Practice Based On Exercise 4.4

2 3
i. a? {1+&+10b +20b +}

a a2 33
2 3
i al {1_E+b_2_b_3+..1
a a a
i 1—3x+6x>—10x° + ...

i 1+2x+37%+4x° + ..

2 .3
x x° 5x

i, I+ D=
3 9 8l
2 4 6
iv. 1+ x—+3i+5i+
2 8 16

. % b b> 5b°
1. a‘ 1____2__3_...
3a 9a° 8la

il a% 1—&+5—bz——40b3+
' 3a 9a®> 8la®

2 3x  27x* 135x%
2211+ —+ + + ...
4 32 128

i 1—12x+108x* — ...

2
i 1-3x+ %+

1 2
1il. 42 1+3—x+27x +...
8 128

8 128
5.4775
1. 9.4869 1i. 6.0092
11l 1.0068
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: Focus on Miscellaneous Exercise — 4

L.
4. 243x"°+810x% + 1080x°%* + 720x*°
+240x%" +32)°
4 2
5 16x _16x +6—i+ 81
81 9 x? 16x*
6. %x“y6
- 17?0
X
8. 1 -20
. 63x°
11. —
8y’
iii.  280x*° and 560x°%°
. 189x° 21x°
1v. and
16 8
9. 1. 378 1. 153
10. i 2268 ii. 7920
12. +2
13. 2
4. 2
7
15. 2
2 3
18, 14+ X,
36 54
2 3
19, 14 542 by
4 32 128
-1
20. 52 {1_2)&6}62-..1
5 25
21.  9.9833
22, 0.2451
23. 80
24, a=3,b=-2,c=57
25, 126x"

26. k=-2,n=6

: Practice Based On Miscellaneous Exercise — 4

1

1.
3.
5.

o =N

55
128x°
1. 9245 1 63x and =63
4 32x
1365
180
3
2
1
3

1. 1-5x+152-35 + ...

: Answers to One Mark Questions

9x 2. 15
6 4. “CerHr
16

: Answers to Multiple Choice Questions
. © 2. B 3 DO 4 (©
5. B) 6. B 7. (A 8 (A
9. (B) 10. (D) 11. (A) 12. (D)
13. B) 14. (B) 15. (A) 16. (B)
17. (A) 18. (B) 19. (B) 20. (A)
21. (C) 22. (C) 23. (D)
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