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Mathematical Induction (IB - HL)

Q.) Prove by method of Induction, for any positive integer

_ sin(2” x)
COS X X COS 2X X cOS 4x X cOS 8x X A xcos(Z” 1x)=n—.
2" sin x
Solution:

Concept used: Principle of Mathematical Induction:

For a preposition P(n) to be true VneZ", the principle of mathematical induction states
that “If P(n) is true forn =1 and assuming the truth value of P(k), k € Z*, if it can be

proved that P(k +1) is true, then P(n)is true VneZ* .

Let  P(n)=cos xxcos2xxcos4xxcos8xx A x cos(2”*1 x) = 2?(2’1 x), nezZ*
sin x

Stage I : We provethe truth of P(l)
LHS of P(l) =cosx
sin(21 x)

2]

RHS of P(1)

sin x
sin 2x

 2sinx
_ 2sin xcos x
~ 2sinx
=CoS X
= LHS of P(1)=RHS of P(1)
= P(l) is true.

Stage II : We assume the truth of P(k), keZ*
B sin(2k x)

2% sin x

P(k) =COS X X COS 2x X cOosS4x X cos 8xx A x cos(2k"' x) , keZ®

Stage 11 : With the truth of P(k), we prove the truth of P(k + 1)

. k+1
P(k +1) = cos x x cos 2x x cos 4x x cos 8x x A ><cos(2(k”)7l x)z s;}l(lZ—x) keZ”
sin x

. k+1
= P(k +1)= cos x x cos 2x x cos 4x x cos 8x x A xcos(ka)zszﬂkﬂz.—x), keZ®
sin x
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LHS of P(k +1)=cos xx cos 2xx cos 4xx cos 8x x A x cos(Z" x)
= COS X X COS 2 X COS 4X X cOs 8x X A X cos(Z"*1 x)x cos(2" x)
= [cos XX €08 2x X COS 4x X cOs 8x X A X cos(2"*l x)]x cos(2" x)
B sin(2k x)
~ 2%sinx
2 sin(2k x)cos(Z" x)
- 2 sin x
3 sin(2k”x)
2 ginx
= RHS of P(k+1)

X cos(2k x)

. Truth Value of P(k)=> Truth Value of P(k +1)
. Truth Value of P(1)=> Truth Value of P(2)
Similarly ~Truth Value of P(2)=> Truth Value of P(3)

A

A

and so on

Hence, by the Principle of Mathematical Induction,
P(n)is trueN'neZ"
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