RD Sharma Solutions for Class 11 Maths Chapter 12
Mathematical Induction

1. If P (n) is the statement “n (n + 1) is even”, then what is P (3)?
Solution:

Given:

P(()=n(n+1)iseven.

So,

P@3)=3(@B+1)

=3(4)

=12

Hence, P (3) = 12, P (3) is also even.

2. If P (n) is the statement “n3 + n is divisible by 3”, prove that P (3) is true but P (4) is not true.
Solution:

Given:

P (n) = n®*+ nis divisible by 3

We have P (n)=n3+n

So,

P(3)=3+3

=27+3

=30

P (3) = 30, So it is divisible by 3

Now, let’s check with P (4)

P(4)=4+4

=64+4

=68

P (4) = 68, so it is not divisible by 3
Hence, P (3) is true and P (4) is not true.
3. If P (n) is the statement “2" 2 3n”, and if P (r) is true, prove that P (r + 1) is true.
Solution:

Given:

P (n) = “2» 2 3n” and p(r) is true.



We have, P (n) =2"23n

Since, P (r) is true

So,

2= 3r

Now, let's multiply both sides by 2

2x2= 3rx2

212 Br

2r+12 3r + 3r [since 3r>3 = 3r + 3r=3 + 3r]
& 2012 3(r + 1)

Hence, P (r + 1) is true.

4. If P (n) is the statement “n2 + n” is even”, and if P (r) is true, then P (r + 1) is true
Solution:

Given:

P (n) =n2+ nis even and P (r) is true, then r2 + r is even
Let us consider rz+r =2k ... (i)

Now, (r+1)2+ (r+1)

r+1+2r+r+1

(rr+r)+2r+2

2k + 2r + 2 [from equation (i)]

2(k +r+1)

2y

~(r+21)2+(r+1)is Even.

Hence, P (r + 1) is true.

5. Given an example of a statement P (n) such that it is true for all n € N.
Solution:

Let us consider

PnN)=1+2+3+————— +n=n(n+1)/2

So,

P (n) is true for all natural numbers.

Hence, P (n) is true for all n € N.

6. If P (n) is the statement “nz - n + 41 is prime”, prove that P (1), P (2) and P (3) are true.
Prove also that P (41) is not true.
Solution:

Given:



P(n) =n?—n + 41 is prime.
P(n)=n2—n+41
P(l)=1-1+41

=41

P (1) is Prime.

Similarly,
P(2)=22-2+41
=4-2+41

=43

P (2) is prime.

Similarly,
P@B3)=32-3+41
=9-3+41

=47

P (3) is prime

Now,

P (41)= (41— 41 +41
= 1681

P (41) is not prime

Hence, P (1), P(2), P (3) are true but P (41) is not true.
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Prove the following by the principle of mathematical induction:
1.1+2+3+...+n=n(n+1)/2i.e, the sum of the first n natural numbers is n (n + 1)/2.
Solution:

Letus considerP (n)=1+2+3+ ..... +n=n(n+1)2

For,n=1

LHS of P (n) =1

RHSof P (n) =1 (1+1)/2=1

So, LHS = RHS

Since, P (n)istrueforn=1

Let us consider P (n) be the true for n = k, so

1+2+3+ ... +k=k(k+1)2 ... ()



Now,

(1+2+3+...+k)+(k+1)=k (k+1)/2 + (k+1)
=(k+1) (k/2+1)

=[(k+1)(k+2)]/2

= [(k+1) [(k+1) + 1]]/ 2
P()istrueforn=k+1

P (n) is true foralln e N

So, by the principle of Mathematical Induction
Hence,P(n)=1+2+3+ .....+n=n(n+1)/2is true for all n € N.
2.12+22+ 32+ ...+ n>=[n (n+1) (2n+1)]/6
Solution:

Letus consider P (n) =12+ 22+ 32+ ... + n2=[n (n+1) (2n+1)]/6
For,n=1

P(1)=[1(1+1) (2+1)l/6

1=1

P(n)istrueforn=1

Let P (n) is true for n =k, so

P(k): 12+ 22+ 3+ ... + k2 = [k (k+1) (2k+1)]/6
Let's check for P (n) =k + 1, so
PK=1"+22+3+————— +ke+ (k+1)2=[k+1 (k+2) (2k+3)] /16
=12+224+ 324+ ————— +k2+ (k+ 1)

= [k + 1 (k+2) (2k+3)] /6 + (K + 1)2

= (k +1) [(2k2 + K)/6 + (k + 1)/1]

= (k +1) [2k? + k + 6k + 6]/6

= (k +1) [2k2 + 7k + 6]/6

= (k +1) [2k2 + 4k + 3k + 6]/6

= (k +1) [2k(K + 2) + 3(k + 2))/6

=[(k+1) Qk+3) (k+2)]/6
P(n)istrueforn=k+1

Hence, P (n) is true for all n € N.
3.1+3+3+...+31=(3=1)2

Solution:

LetP(n)=1+3+3+—-———+31=(3-1)2



Now, Forn=1
PL=1=3-1)2=2/2=1
P(n)istrueforn=1

Now, let’s check for P (n) is true forn = k

PK=1+3+3F+—-————+31=(3=1)/2...()
Now, we have to show P (n) is true forn=k + 1
Pk+1)=1+3+32+————+3=(3-1)2
Then, {1 +3+3?+————+ 31} + 3x1-2

= (3k — 1)/2 + 3+ using equation (i)

= (3k — 1+ 2x39/2

= (3x3k-1)/2

=(31-1)2

P(n)istrueforn=k+1

Hence, P (n) is true for all n € N.

4.11.2 +1/2.3 + 1/3.4 + ... + 1/n(n+1) = n/(n+1)
Solution:

LetP (n)=1/1.2+1/23+1/3.4 + ... + 1/n(n+1) = n/(n+1)
For,n=1

P(n)=1/1.2=1/1+1

1/2 =1/2

P(n)istrueforn=1

Let’s check for P (n) is true for n = k,

1/1.2+1/2.3 +1/3.4 + ... + 1/k(k+1) + k/(k+1) (k+2) = (k+1)/(k+2)
Then,

1/1.2+1/2.3 +1/3.4 + ... + 1/k(k+1) + k/(k+1) (k+2)
= 1/(k+1)/(k+2) + ki/(k+1)

= 1/(k+1) [k(k+2)+1]/(k+2)

= 1/(k+1) [k2 + 2k + 1]/(k+2)

=1/(k+1) [(k+1) (k+1))/(k+2)

= (k+1) / (k+2)

P(n)istrueforn=k+1

Hence, P (n) is true for all n € N.

5,1+3+5+ ... +(2n-1) =n2i.e.,, the sum of first n odd natural numbers is nz



Solution:

LetP(n):1+3+5+...+(2n—-1)=n2

Let us check P (n) is true forn =1

P1)=1=1

1=1

P(n)istrueforn=1

Now, Let’'s check P (n) is true for n = k
Pk)=1+3+5+...+2k-1)=k*... (i)

We have to show that

1+3+5+ ...+ (2k-1)+2(k+1)—1=(k+ 1)

Now,

1+3+5+ .. +(2k-1)+2(k+1)—1

=k + (2k + 1)

=ke+2k+1

=(k + 1)

P(n)istrueforn=k+1

Hence, P (n) is true for all n € N.

6.1/2.5+1/5.8 + 1/8.11 + ... + 1/(3n-1) (3n+2) = n/(6n+4)
Solution:

LetP (n)=1/2.5+1/5.8 + 1/8.11 + ... + 1/(3n-1) (3n+2) = n/(6n+4)
Let us check P (n) is true forn =1

P (1): 1/2.5 = 1/6.1+4 => 1/10 = 1/10

P (1) is true.

Now,

Let us check for P (k) is true, and have to prove that P (k + 1) is true.
P (k): 1/2.5 +1/5.8 + 1/8.11 + ... + 1/(3k-1) (3k+2) = k/(6k+4)
P (k +1): 1/2.5 + 1/5.8 + 1/8.11 + ... + 1/(3k-1)(3k+2) + 1/(3k+3-1)(3k+3+2)
: k/(6k+4) + 1/(3k+2)(3k+5)

: [k(3k+5)+2] / [2(3k+2)(3k+5)]

(k+1) / (6(k+1)+4)

P (k + 1) is true.

Hence proved by mathematical induction.

7.11.4 + 1/4.7 + 1/7.10 + ... + 1/(3n-2)(3n+1) = n/3n+1



Solution:

LetP (n)=1/1.4+1/4.7 + 1/7.10 + ... + 1/(3n-2)(3n+1) = n/3n+1

Let us check forn =1,

P(1):1/1.4=1/4

1/4 =1/4

P (n) is true forn = 1.

Now, let us check for P (n) is true for n = k, and have to prove that P (k + 1) is true.
P(k)=21/1.4+1/4.7 + 1/7.10 + ... + 1/(3k-2)(3k+1) = k/3k+1 ... (i)

So,

[1/1.4 + 1/4.7 + 1/7.10 + ... + 1/(3k-2)(3k+1)]+ 1/(3k+1)(3k+4)
= k/(3k+1) + 1/(3k+1)(3k+4)

= 1/(3k+1) [k/1 + 1/(3k+4)]

= 1/(3k+1) [K(3k+4)+1]/(3k+4)

= 1/(3k+1) [3k? + 4k + 1]/ (3k+4)

= 1/(3k+1) [3k? + 3k+k+1]/(3k+4)

= [3k(k+1) + (k+1)]/ [(3k+4) (3k+1)]

= [(3k+1)(k+1)] / [(3k+4) (3k+1)]

= (k+1) / (3k+4)

P()istrueforn=k+1

Hence, P (n) is true for all n € N.

8.1/3.5 + 1/5.7 + 1/7.9 + ... + 1/(2n+1)(2n+3) = n/3(2n+3)
Solution:

Let P (n) =1/3.5+ 1/5.7 + 1/7.9 + ... + 1/(2n+1)(2n+3) = n/3(2n+3)
Let us check for n = 1,

P (1): 1/3.5 = 1/3(2.1+3)

:1/15=1/15

P (n) is true forn = 1.

Now, let us check for P (n) is true for n = k, and have to prove that P (k + 1) is true.
P(k)=1/3.5+1/5.7 +1/7.9 + ... + 1/(2k+1)(2k+3) = k/3(2k+3) ... (i)
So,

1/3.5+1/5.7 + 1/7.9 + ... + 1/(2k+1)(2k+3) + 1/[2(k+1)+1][2(k+1)+3]
1/3.5+1/5.7 + 1/7.9 + ... + 1/(2k+1)(2k+3) + 1/(2k+3)(2k+5)

Now substituting the value of P (k) we get,



= k/3(2k+3) + 1/(2k+3)(2k+5)

= [k(2k+5)+3] / [3(2k+3)(2k+5)]

= (k+1) / [3(2(k+1)+3)]

P(n)istrueforn=k+1

Hence, P (n) is true for all n € N.

9.1/3.7 +1/7.11 + 11115 + ... + 1/(4n-1)(4n+3) = n/3(4n+3)
Solution:

Let P (n)=1/3.7 + 1/7.11 + 1/11.15 + ... + 1/(4n-1)(4n+3) = n/3(4n+3)
Let us check for n =1,

P (1): 1/3.7 = 1/(4.1-1)(4+3)

11/21=1/21

P (n) is true for n =1.

Now, let us check for P (n) is true for n = k, and have to prove that P (k + 1) is true.
P (k): 1/3.7 + 1/7.11 + 1/11.15 + ... + 1/(4k-1)(4k+3) = k/3(4k+3) .... (i)
So,

1/3.7 + 1/7.11 + 1/11.15 + ... + 1/(4k-1)(4k+3) + 1/(4k+3)(4k+7)
Substituting the value of P (k) we get,

= k/(4k+3) + 1/(4k+3)(4k+7)

= 1/(4k+3) [k(4k+7)+3] / [3(4k+T7)]

= 1/(4k+3) [4k? + Tk +3)/ [3(4k+T7)]

= 1/(4k+3) [4k? + 3k+4k+3] / [3(4k+7)]

= 1/(4k+3) [4k(k+1)+3(k+1))/ [3(4k+7)]

= 1/(4k+3) [(4k+3)(k+1)] / [3(4k+7)]

= (k+1) / [3(4k+7)]

P(n)istrueforn=k+1

Hence, P (n) is true for all n € N.

10.1.2 42224+ 322 4 ...+ n.2"= (n=1) 27+ + 2

Solution:

LetP(n)=12+222+3.23+ ... +n.2"=(n-1) 2"*1 + 2

Let us check forn =1,

P(1):1.2=0.20+2

12=2

P (n)is true forn = 1.



Now, let us check for P (n) is true for n = k, and have to prove that P (k + 1) is true.
P(k):1.2+222+3.23+ ... + k2= (k=1) 21 + 2 ... (i)
So,

{12 +222 4325+ ..+ K29+ (k+ 1)2<1

Now, substituting the value of P (k) we get,

=[(k = 1)2x+1 + 2] + (k + 1)2¢+* using equation (i)
=(k=21)2x 1+ 2 + (k + 1)2¢+1

=2y k—1+k+1)+2

=2¢1x 2k + 2

=k x 2242

P(n)istrueforn=k+1

Hence, P (n) is true for all n € N.
11.2+5+8+11+...+(3n-1)=1/2n (3n +1)
Solution:
LetP(n)=2+5+8+11+...+(3n-1)=1/2n(3n+1)
Let us check for n =1,

P(@:2=12x%x1x4

12=2

P (n) is true forn = 1.

Now, let us check for P (n) is true for n = k, and have to prove that P (k + 1) is true.
P(K)=2+5+8+11+...+@Bk—=1)=12k 3Bk +1) ... (i)
So,

2+5+8+11+...+(3k-1)+(3k+2)

Now, substituting the value of P (k) we get,

=1/2 x k (3k + 1) + (3k + 2) by using equation (i)
=[3ke+k+23k+2)]/2

=[8ke+k+6k+2]/2

=[3k2+ 7k +2]/2

=[3k2+4k +3k+2]/2

=[3k (k+1) + 4(k+1)]/ 2

= [(k+1) (3k+4)] /2

P(n)istrueforn=k+1

Hence, P (n) is true for all n € N.



12.1.3+2.4+ 3.5+ ... + n. (n+2) = 1/6 n (n+1) (2n+7)

Solution:

LetP(n):1.3+24+35+ ...+n.(n+2)=1/6 n (n+1) (2n+7)

Let us check for n =1,

P(1):13=16%x1x2x9

:3=3

P (n) is true forn = 1.

Now, let us check for P (n) is true for n = k, and have to prove that P (k + 1) is true.
P(k):1.3+24+35+..+k. (k+2)=1/6 k (k+1) (2k+7) ... (i)

So,

1.3+24+35+ ... +k (k+2) + (k+1) (k+3)

Now, substituting the value of P (k) we get,

=1/6 k (k+1) (2k+7) + (k+1) (k+3) by using equation (i)

= (k+1) [{k(2k+7)/6} + {(k+3)/1}]

= (k+1) [(2kz + 7k + 6k + 18)] / 6

= (k+1) [2k2 + 13k + 18] / 6

= (k+1) [2k>+ 9k + 4k + 18]/ 6

= (k+1) [2k(k+2) + 9(k+2)] / 6

= (k+1) [(2k+9) (k+2)] / 6

= 1/6 (k+1) (k+2) (2k+9)

P()istrueforn=k+1

Hence, P (n) is true for all n € N.

13.1.3+3.5+5.7+...+(2n-1) (2n + 1) =n(4n>+ 6n — 1)/3
Solution:
LetP(n):1.3+35+57+...+(2n—-1)(2n+1)=n(4n2+ 6n—1)/3
Let us check forn =1,

P(A):(21-1)(2.1+1)=1(4.12+6.1-1)/3

: 1x3 = 1(4+6-1)/3

:3=3

P (n)is true forn = 1.

Now, let us check for P (n) is true for n = k, and have to prove that P (k + 1) is true.
P(k):1.3+35+57+...+(2k—1) (2k + 1) = k(4k> + 6k — 1)/3 ... (i)
So,



1.3+35+57+...+(2k—-1) 2k +1) + (2k + 1) (2k + 3)
Now, substituting the value of P (k) we get,

=k(4k? + 6k — 1)/3 + (2k + 1) (2k + 3) by using equation (i)
= [k(4k? + 6k-1) + 3 (4k2 + 6k + 2k + 3)]/ 3

=[4ks + 6k — k + 12k + 18k + 6k + 9] /3

= [4ke + 18k? + 23k + 9] /3

= [4k? + 4k + 14k? + 14k +9k + 9] /3

= [(k+1) (4k? + 8k +4 + 6k + 6 — 1)] / 3

= [(k+1) 4[(k+1)? + 6(k+1) -1]] /3

P()istrueforn=k+1

Hence, P (n) is true for all n € N.

14.1.2+2.3 + 3.4 + ... + n(n+1) = [n (n+1) (n+2)] / 3
Solution:

LetP (n):1.2+23+34+ ... +n(n+1)=[n (n+1) (n+2)]/3
Let us check forn =1,

P (1): 1(1+1) =[1(1+1) (1+2)] /3

12=2

P (n) is true forn = 1.

Now, let us check for P (n) is true for n = k, and have to prove that P (k + 1) is true.
P(k):1.2+23+34+..+kk+1)=[kk+1)(k+2)]/3... (i)
So,

1.2+23+34+ ... +k(k+1) + (k+1) (k+2)

Now, substituting the value of P (k) we get,

= [k (k+1) (k+2)] / 3 + (k+1) (k+2) by using equation (i)

= (k+2) (k+1) [k/2 + 1]

= [(k+1) (k+2) (k+3)] /3

P(n)istrueforn=k+1

Hence, P (n) is true for all n € N.

15.1/2+1/4+1/8 + ... +1/2 =1 - 1/2

Solution:

LetP (n):1/2+1/4+1/8+...+1/2»=1-1/2"

Let us check forn =1,

P(1):1/2r=1-1/2



112 =1/2

P (n) is true forn = 1.

Now, let us check for P (n) is true for n = k, and have to prove that P (k + 1) is true.
LetP (k): 1/2+1/4+1/8 + ... + 1/2<=1-1/2% ... (i)
So,

12+ 1/4 +1/8 + ... + 1/2¢ + 1/2+

Now, substituting the value of P (k) we get,

=1 - 1/2x+ 1/21 by using equation (i)
=1—((2-1)/27)

P()istrueforn=k+1

Hence, P (n) is true for all n € N.

16.12+ 32+ 52+ ...+ (2n — 1)2= 1/3 n (4n2 - 1)
Solution:

LetP (n): 12+ 32+ 52+ ... + (2n — 1)2 = 1/3 n (42— 1)
Let us check forn =1,
P():(21-12=1/3x1x(4-1)

1=1

P (n) is true forn = 1.

Now, let us check for P (n) is true for n = k, and have to prove that P (k + 1) is true.
P(k):12+3+5+ ... +(2k—-1)=1/3k (4k*—1) ... (i)
So,

L2+3+5+ ...+ (2k—1)2+ 2k + 1)

Now, substituting the value of P (k) we get,

=1/3 k (4k> — 1) + (2k + 1) by using equation (i)
=1/3k (2k + 1) (2k — 1) + (2k + 1)?

= (2k + 1) [{k(2k-1)/3} + (2k+1)]

= (2k + 1) [2ke — k + 3(2k+1)] / 3
=(2k+1)[2ke—k+ 6k +3]/3

=[(2k+1) 2kz + 5k + 3] /3

= [(2k+1) (2k(k+1)) + 3 (k+1)] /3

= [(2k+1) (2k+3) (k+1)] /3

= (k+1)/3 [4k? + 6k + 2k + 3]

= (k+1)/3 [4kz + 8k — 1]



= (k+1)/3 [4(k+1)> — 1]

P(n)istrueforn=k+1

Hence, P (n) is true for all n € N.

17.a+ar+arz+ ... +ar-t=a[(r-/(r=1)], r#1

Solution:

LetP (n):a+ar+arr+ ... +ar-t=af[(r-1)/(r- 1)

Let us check for n =1,

P(@):a=a("-1)/(r1)

ra=a

P (n) is true forn = 1.

Now, let us check for P (n) is true for n = k, and have to prove that P (k + 1) is true.
Pkr:a+ar+arr+...+ar-t=alr—21)/(r—1)]... ()

So,

atar+ar+ ... +ar-!+ar

Now, substituting the value of P (k) we get,

=a[(r<— 1)/(r — 1)] + ar< by using equation (i)

=a[rk—1+r(r-1)]/ (r-1)

=afrk—1+rer—rq/(r-1)

=a[rt—1]/(r-1)

P(n)istrueforn=k+1

Hence, P (n) is true for all n € N.

18.a+(a+d)+(a+2d)+... +(a+(n-1)d) =n/2[2a + (n-1)d]
Solution:

LetP(n):a+(a+d)+(a+2d)+ ...+ (a+(n-1)d) =n/2[2a + (n-1)d]
Let us check for n =1,

P(1):a=%[2a+ (1-1)d]

ra=a

P (n) is true forn = 1.

Now, let us check for P (n) is true for n = k, and have to prove that P (k + 1) is true.
Pk)la+(@+d)+(a+2d)+...+(a+ (k-1)d) =k/2 [2a + (k-1)d] ... (i)
So,

at(@+d)+(@+2d)+...+(a+ (k-1)d) + (a + (k)d)

Now, substituting the value of P (k) we get,



=k/2 [2a + (k-1)d] + (a + kd) by using equation (i)
=[2ka + k(k-1)d + 2(a+kd)] / 2

=[2ka + k’d — kd + 2a + 2kd] / 2

=[2ka + 2a + ked + kd] / 2

=[2a(k+1) + d(k> + k)] / 2

= (k+1)/2 [2a + kd]

P(n)istrueforn=k+1

Hence, P (n) is true for all n € N.

19. 5 - 1is divisible by 24 for alln € N

Solution:

Let P (n): 5> — 1 is divisible by 24

Let us check forn =1,

P():5-1=25-1=24

P (n) is true for n = 1. Where, P (n) is divisible by 24
Now, let us check for P (n) is true for n = k, and have to prove that P (k + 1) is true.
P (k): 5% — 1 is divisible by 24

5% —1 =24\ ... (i)

We have to prove,

5x+1—1 is divisible by 24

52kt — 1 = 24

So,

=B — ]

=5x5—1

=255% -1

= 25.(24A + 1) — 1 by using equation (1)
=25.24\ + 24

= 24\

P(n)istrueforn=k+1

Hence, P (n) is true for all n € N.

20. 3* + 7 is divisible by 8 for alln € N
Solution:

Let P (n): 3> + 7 is divisible by 8

Let us check forn =1,



P():3+7=9+7=16

P (n) is true for n = 1. where, P (n) is divisible by 8
Now, let us check for P (n) is true for n = k, and have to prove that P (k + 1) is true.
P (k): 3>+ 7 is divisible by 8

1 3%+ 7 =8A

:3*=8A=7 ... (i)

We have to prove,

32k+v + 7 s divisible by 8

3*+24+7 =8y

So,

=30+ 7

=3%32+7

=9.3*+7

= 9.(8A —7) + 7 by using equation (i)

=72\-63+7

=72\ -56

=8(9\-7)

= 8y

P()istrueforn=k+1

Hence, P (n) is true for all n € N.

21.5n+2—-24n - 25 is divisible by 576 for all n € N
Solution:

Let P (n): 5»+2— 24n — 25 is divisible by 576

Let us check forn =1,

P (1): 522 — 24.1 — 25

1625 -49

1576

P (n) is true for n = 1. Where, P (n) is divisible by 576
Now, let us check for P (n) is true for n = k, and have to prove that P (k + 1) is true.
P (k): 5*+2 — 24k — 25 is divisible by 576

: 5xr2— 24k — 25 = 576A ... (i)

We have to prove,

Ha+a—24(k + 1) — 25 is divisible by 576



Sexr2r2 — 24(k + 1) — 25 = 576y

So,

=5@2+v2_ 24(Kk + 1) — 25

= 5@+ 52 — 24k — 24— 25

= (576A + 24k + 25)25 — 24k— 49 by using equation (i)
= 25. 576\ + 576k + 576

=576(25A +k + 1)

=576y

P(n)istrueforn=k+1

Hence, P (n) is true for all n € N.

22.3»+2-8n -9 is divisible by 8 for all n ¢ N
Solution:

Let P (n): 3»+2—8n — 9 is divisible by 8

Let us check forn =1,

P(1):312-8.1-9

:81-17

164

P (n) is true for n = 1. Where, P (n) is divisible by 8
Now, let us check for P (n) is true for n = k, and have to prove that P (k + 1) is true.
P (k): 3*+2— 8k — 9 is divisible by 8
:3%:2_8k—9=8A... (i)

We have to prove,

3+ —8(k + 1) — 9 is divisible by 8
3e+2+2_8(k+1)—9 =8

So,

=303 —8k+1)—9
=(BAN+8k+9)9-8k-8-9

=72\ + 72k + 81 — 8k — 17 using equation (1)
=72\ + 64k + 64

=8(9\ + 8k + 8)

= 8y

P(n)istrueforn=k+1

Hence, P (n) is true for all n € N.



23.(ab)=a"b forallneN
Solution:

Let P (n): (ab)"=a"br

Let us check for n =1,

P (1): (ab)*=at b?

rab=ab

P (n) is true forn = 1.

Now, let us check for P (n) is true for n = k, and have to prove that P (k + 1) is true.

P (k): (ab)x=ax b ... (i)

We have to prove,

(ab) k+1= ak+1pr+1

So,

= (ab)+?

= (ab)* (ab)

= (akb¥) (ab) using equation (1)

= (a) (b*?)

P()istrueforn=k+1

Hence, P (n) is true for all n € N.

24.n (n +1) (n +5) is a multiple of 3 for all n € N.
Solution:

LetP (n): n(n+ 1) (n+5)is a multiple of 3

Let us check for n =1,

P(1:1(1+1)(@+5)

12X%X6

112

P (n) is true for n = 1. Where, P (n) is a multiple of 3

Now, let us check for P (n) is true for n = k, and have to prove that P (k + 1) is true.

P (k): k (k + 1) (k + 5) is a multiple of 3
tk(k+1) (k+5)=3\... (i)

We have to prove,

(k + )[(k + 1) + 1][(k + 1) + 5] is a multiple of 3
(k+ 1)k + 1)+ 1][(k + 1) + 5] = 3

So,



=k+1D[(k+1)+1][(k+1)+5]
=(k+1)(k+2)[(k+1)+5]
=k(k+1)+2(k+21][(k+5)+1]
=k((k+1)(k+5)+k(k+1)+2(k+1)(k+5)+2(k+1)
=3N+ke+k+2(ke+6k+5)+2k+2
=3A+k+k+2Kk2+12k+ 10+ 2k + 2

= 3N + 3k? + 15k + 12

=3(A+k2+5k+4)

= 3u

P()istrueforn=k+1

Hence, P (n) is true for all n € N.

25. 77 + 2%-3.3n — 1is divisible by 25 for alln e N
Solution:

Let P (n): 7 + 23-3, 3n — 1 is divisible by 25

Let us check forn =1,

P (1): 72+ 20.3°

149 +1

150

P (n) is true for n = 1. Where, P (n) is divisible by 25
Now, let us check for P (n) is true for n = k, and have to prove that P (k + 1) is true.
P (k): 7%+ 2%*-3 3k — 1 is divisible by 25

DT+ 233 Zk-1= 26N L. (i)

We have to prove that:

7%+1 + 2% 3k js divisible by 25

T2+2 4+ 2% 3= 251

So,

= 7D + 23k 3k

= 771+ 23, 3k

= (25N — 233, 3x-1) 49 + 2%, 3k by using equation (i)
= 25\. 49 — 23/8. 3/3. 49 + 2%, 3«

= 24%25%49\ — 2%, 3. 49 + 24 | 2% 3«

= 24x25%49\ — 25 | 23, 3«

= 25(24 . 49\ — 2%, 39)



=25y
P(n)istrueforn=k+1

Hence, P (n) is true for all n € N.



