CBSE Test Paper 03
CH-04 Principle of Mathematical Induction

. Ifnis a +ve integer, then 2.42" 1 4 g3n+1

is divisible by
a. none of these

b. 11

c 9

d. 2

. Foreachn€ N,n(n+1)(2n+ 1) isdivisible by :

a. 8

. Foreachn € N, 3(5>"™1) 4+ 23715 divisible by :
a. 17

b. 21

c 23

d. 19

. Foreachn € N,a? 1 4 b2~ is divisible by :

a. none of these.

b. (a+b)?

c (a+b)?
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10.

d. a+b

LetP(k)=1+3+5+ eeeernnnn. +(2k-1) :(3 + k2) .Then which of the following is

true?

a. P (1) is correct

b. Principal of mathematical induction can be used to prove the formula
c. P(k)=P(k+1)

d. P(k)=P(k+2)

Fill in the blanks:

230 _1 is divisible by , for all natural numbers n.

Fill in the blanks:

If P(n) : 2.4°0 *1 4+ 330+ 15 divided by A for all n € N is true, then the value of \ is

Prove by the Principle of Mathematical Induction that 3™ > 2™, for all n€N.

Prove the following by using the principle of mathematical induction for allm € N:n

(n +1) (n +5) is a multiple of 3.

Prove by the principle of mathematical induction that for alln € N,

. n+1 .. nb
sm(T>951n -

sin 6 +sin 20 +sin 30 + ... + sinn@ = ——
s —
2
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Solution

(11

Explanation: When n is replaced by 1,2,3... the value obtained is a multiple of 11.
. (d)6

Explanation: When n = 1 the value is 6 . The subsequent substitution will give the
value as a multiple of 6.

. (@17

Explanation: When n = 1 we have 391 which is divisible by 17.

. (da+b

Explanation: When n = 1 we have a + b.And the subsequent substitution of n as 2,3,...
will result in the expression whose factor is a + b.

. (b) Principal of mathematical induction can be used to prove the formula
Explanation: Since the statement is invalid forn =1, 2...

(0 P(k)=P(k+1)

Explanation: By the principle of mathematical induction the result follows

.7

11

. Step I: Let P(n) be the statement given by P(n) : 3" > 2", n € N
Step II: For n = 1, we have 3l > ot

= 3 > 2, which is true.

Therefore, P(1) is true.

Step III: For n = k, assume that P(Kk) is true, i.e.,

P(k): 3% > 2% _G)

Step IV: For n = k + 1, we have to show that P(k + 1) is true, whenever P(K) is true.
i.e.,

P(k+1): 3k > oktl

Now, 3¥¥1 =3%.3 > 2% .3 [Eq. (i) multiply 3 on both sides]

But 2 .3 > 2% .2
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10.

. 2k3 > 2k+1

= 3F.3 > 2FH

_'_3k+1 > 2k+1

Thus, P(k + 1) is true, whenever P(K) is true.

Hence, by Principle of Mathematical Induction, P(n) is true for all n€ N.

Let P(n) =n (n + 1) (n + 5) is a multiple of 3.

Forn=1

P(1)=1(1+1) (1 +5)isamultipleof 3= 1 X 2 X 6 is a multiple of 3
= 12 is a multiple of 3

.. P(1) is true

Let P(n) be true forn =k

C.PK) =k (k+1)(k+5)isamultipleof 3=k (k+1) (k+5) =3\

= k3 =3\ — 6k* — 5k .... (i)

Forn=k+1

P(k+1)=(k + 1) (k + 2) (k + 6) is a multiple of 3

Now (k+1) (k +2) (k + 6) = (k + 1) (k% + 8k + 12) = k3 + 9k? + 20k + 12
= 3\ — 6k2 — 5k + 9k2 + 20k + 12 [using (i)]

=3[\ + k% + 5k + 4]

= (k+1) (k+2)(k+6)is a multiple of 3

.. P(k+1)is true

Thus P(k) is true = P(k + 1) is true

Hence by principle of mathematical induction, P(n) is true for alln € N

Let P(n) be the statement given by

. ’I’L+1 . ne
sin < - ) 0 sin >

P(n): sin 0 + sin 26 +sin 36 +... + sinnf = —
sin —
2

We have, P(1) : LHS =sin 0

. 1+1 . 1x6
Sln( T>951I’1(—2)
sin £

2
.o, P(1) is true.

RHS = =sin @

Let p(m) be true. Then,

) +1 )
sm(mT)Gsm mTH

sin @ + sin 20 +... + sinmf = -
sin 3
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We shall now show that P(m + 1) is true.

. m-+2 . (m+1)6
sin{ —— 6 sin 5

i.e.sin @ +sin 26 + sin m@ + sin (m + 1)@ = —
sin —
2

Now,

sin @ +sin 20 + ...+ sinm@ + sin (m + 1)0

sin(—m;H )Gsin ng mal mal
= - +2sm(T)000s( 5 )0
sin —
2
sin i9)
. 1 ( 2 1
= sin % 0 —0+2cos(m;L )0
sin 3
mo .0 m+1
) m+1 0 31n(7)+251n ECOS(T)G
2 sin%
mé . m+2 .. mb
_ m+1 9 sm(T)—i-sm(T)G—sm -
2 sin%

sm( ;—1 HSIH(T+2>0 sin{ (m+21)+1 }HSin(mTH)e

0 .. 0
sin 2 sin 2

*.P(m + 1) is true
Thus, P(m) is true = P(m + 1) is true.

Hence, by principle of mathematical induction P(n) is true for alln € N.
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