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MATHEMATICAL
INDUCTION

1. From this chapter one Long Ans-
wer Question (LAQ - 7 marks)
will appear in final inter exam.

2. In this chapter three methods are
there 1.e. Divisibility, Summation
of series & Inequality.

3. Out of three methods divisibility
& summation of series are impo-
rtant.

4. In EAMCET one question will
occur from this chapter.

5. For JEE-Adv & JEE-Main math-
ematical induction interrelated to
binomial theorem are important.

6. Principle of finite Mathematical
Induction:

Let S(n) be a statement for each

nelN

If

1) S(1) 1s true

11) S(k) 1s true = S(k + 1) is true,
then S(n) is true for all n e N.

This is fundamental principle of

mathematical induction.

7. Useful formulae:

+1
» 1 +2+3+...... +n=n(n2 )
» 12 +22 4324 ... +n2=
n(n+1)2n+1)
6
» 13+23+33+ ... +1n3 =
n’(n +1)°
4
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Long Answer Questions
(7 Marks)

Using mathematical induction,

prove the following V ne N

Prove that 3.5**' + 2™ *' ig

divisible by 17.

Sol. Let S(n) be the statement
that 3.5 "' + 2+ 1! 1is
divisible by 17

Forn=1, 3.5*® ! 4 23M+1

=35 +2'=375+16=1391

=17 x 23 is divisible by 17.

<o S(1) is true.

Assume that S(k) is true

3.5%+! + 2%+ = 17m where me N

— 3.52k+1 — 17m _ 23k+1

We show that S(k + 1) is true

:> 3.52(k+1)+1 + 23(k+1)+1

— 3.52k +1. 52 + 23k+1. 23

=(17m —2%**") 25+ 2*+1 8

=17m .25 = 2%+" 25+ 2%+ 8

=17m.25-17.2%*!

=17(25m —2°**") 1s divisible by 17

s S(k + 1) 1s true.

. By principle of Mathematical
Induction S(n) is true for all
ne N

Prove that 2.3 + 3.4 +4.5 + ...

n(n’>+6n+11)

3
Sol: Let S(n) be the statement

upto n terms =
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Chapter LAQ SAQ VSAQ Total
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Functions | — | 2 11
Mathematical — —
Induction
Properties of 1 1 — 11
Triangle _
Vector Addition — 2 8
Vector Product 1 | 13
Trigonometry upto 2 15
Transformations
Matrices & 2 1 2 22
Determinants _
Trigonometric — 1 — B
Equations _
Inverse — | — B
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Hyperbolic — — 1 2
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that 2.3+3.4+4.5+....4(n+1)(n+2)
_ n(n>+6n+11)

3
Forn=1,
LHS=23=6
RHS 107 +6() +11) _18 _ §
3 3
LHS = RHS

= S(n) is true forn =1

Assume that S(n) is true forn =k
2.3+3.4+4.5+....4+ (k+1) (k+2)

_ k(k*+6k+11)

- 3

We show that S(n) is true for
n=k+1

Adding (k + 2)(k + 3) on both sides
23+34+45+ ... +k+1)
k+2)+k+2)k+3)

k(K> +6k+11)

+ (k+2)(k+3)

_ k(k*+6k +11) +3(k +2)(k +3)
3
_ kP +6k” +11k +3k” +15k +18
3
k’ +9k* + 26k +18
3

k* +9k* +26k +18
3

kK’ +8k* +k* +18k +8k +18
3

(k+1D) ((k+1)7 +6(k +1) +11)
- 3

Thus S(k) is true
s S(k+ 1) 1s true
By principle of Mathematical
Induction S(n) is true V n e N
1 1 1 1
o e +
(2n —1)(2n +1)

+—
1.3 35 5.7

. n
2n+1

Sol: Let S(n) be the statement that
1 1 1 1
..... +

13 35 (2n —1)(2n +1)

13 35 57

SrEroR)oBd oy ErHos® THRLER H¥HYe Dabio
@eqoe HR0IHE TR, Saeqoe KB Sredhyen FeHOBSEN.
aégés $00R .
éé&&é&ﬁo@@. 88 H05w 5°%08° wd S0gR LoD,
HROD HBoN 38 Y (Frerdgo ady I, (HeeS
SISt 5&3&@)@35&@33 Q8 50200508 SSHD K& SBéS(D,
K6 06300065 Heeyorr wEsahio BAd. & So°S wBES
SHen, T8 ST BN JBomd. HEES® o e
SRSRStelaTati elrtL ?ﬂ@zgo%*’e):o_a g Hey FrHoTd. &megécge)
JrEogo SopgRos weegares, EER BHeo - Ssree
POl JVJTOMT WobRT)O. .

BePeeagorr  H0KeH

|
— LHS=_ =_

1 1

2H+1 3

LHS = RHS

2. S(n) i1s true forn =1

Assume S(n) is true for n = k
1 1 1 1
13+35+57+"+Qk—DQk+D

_k

2k +1

We show that S(n) is true for

n=k+1

Adding 5ok +3)

on both sides
1 1 1

g e
1.3 35 5.7

+ ! + !
2k-D2k+1) @2k +D(2k +3)

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

EAMCET Previous Questions

1. For any integer n>1,

ik(k+2):?

n(n+1)(n+2) ) n(n +1)(2n +7)
6 6

n(n+1)2n +1) 4) n(n —1)(2n +8)
6 6

Hint: > k(k+2) =1.3+2.443.5 ...
verify n=2: 1.3+2.4= 11

2.3.(11)

y)

3)

Put in option (2): =11

The remainder when 7—6n—50
(n € N) is divided by 36, is:

1) 22 2) 23

31 4) 21

Hint: n = 1 = remainder = 23

1
If t = 2 (n+2) (n+3) forn =1,

2, 3... then

4004 3005
13005 %) 4004
8020
3) @ 4) None
Hint: . 4

t (n+2)(n+3)

n

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

_ 2k*+3k+1
2K+ 12k +3)

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

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

Thus S(k) is true, S(k + 1) is true
By principle of Mathematical
Induction S(n) is true V n € N.

Previous Questions

LAQ - 7 Marks
1. Using mathematical induction
prove that:
1 1 1
o+ +..
1.3 35 5.7
N 1 . n
2n—-D2n+1) 2n+1
for all ne N

(AP IPE - March, 2018)
2. Using mathematical induction

prove that

1.2.342.3.443.4.5+ ....
_n(n+1)(n+2)(n+3)
- 4
(TS IPE - March, 2017)
3. Using mathematical induction

prove that:
1 1 |

=
1.4 47 7.10
n

3n+l (AP IPE - March, 2017)

n Terms

upto n Terms

_4_4
n+2 n+3

4 4 4 4 4 4
Now|— — |[+|— — |[+|—— |+...
2G5
4 4

+ —
(2007 2008)

448020
32008 6024

1+42+3+....+
4. S, = . " then

n

SI+S;+S: +...+S =

1 %(2112 +9n+13)
2) .2_14(2112 +9n+13)
3) %;(2112 +9n+13)

4) ?I; (2n2 —9n +13)

Hint: Put n = 2 and verify the
options.
S? +8S; :1+_9 _13
4 4
5. #453+6%+ ... +10° =
1) 1905 2) 2358
3) 244710 34) 2989

Hint: 2:1« n’ _214 r



