RD Sharma Solutions for Class 11 Maths Chapter 12 —
Mathematical Induction

EXERCISE 12.2

Prove the following by the principle of mathematical induction:

1.1+2+3+...+n=n(n+1)/2 i.e., the sum of the first n natural numbers is n (n +

1)/2.

Solution:

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

For,n=1

LHS of P (n)=1

RHS of P (n)=1 (1+1)/2=1

So, LHS = RHS

Since, P (n) is true forn =1

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

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

Now,

1+2+3+...+k)+(k+1)=k(k+1)/2 + (k+1)
=(k+1)(k2+1)
=[(k+1)(k+2)]/2
= [(k+1) [(k+1)+ 1]} /2

P (n) is true forn =k + 1

P (n) is true for alln €N

So, by the principle of Mathematical Induction

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

2.12+ 2%+ 3%+ ... + n® = [n (n+1) 2n+1)]/6

Solution:

Let us consider P (n) =12 +22+32+ ... +n?>=[n (n+1) (2n+1)]/6
For,n=1

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

1=1

P (n) is true forn =1

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

P (k): 12+22+32+ ... + k> =[k (k+1) (2k+1)]/6

Let’s check for P (n)=k + 1, so

PK)=1>+22+32 4 mee- +k2+(k+1)>=[k+1 (k+2) (2k+3)] /6
=12+ 22+ 32t +k2+(k+ 1)
=[k + 1 (k+2) (2k+3)] /6 + (k + 1)?
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=(k+1) [(2k* + k)/6 + (k + 1)/1]
= (k +1) [2k? + k + 6k + 6]/6
= (k +1) [2k? + Tk + 6]/6
= (k +1) [2k? + 4k + 3k + 6]/6
=(k +1) [2k(k + 2) + 3(k + 2)]/6
=[(k+1)(2k+3)(k+2)]/6

P (n)istrue forn=k + 1

Hence, P (n) is true for alln € N.

3.1+3+3%+...+3"1=3"-1)2
Solution:
LetP(n)=1+3+324 - +30-1=31.1)2
Now, Forn=1
P(H)=1=3'-1)2=2/2=1
P (n) is true forn =1
Now, let’s check for P (n) is true for n =k
P(k)=1+3+3%+-m +3k-1=3k-1)2... (1)
Now, we have to show P (n) is true forn=k + 1
Pk+1)=1+3+32+----+3k=31_1)2
Then, {1 F3 3%+ 2o+ 38 11 4 3k+1-1

= (3k - 1)/2 + 3k using equation (i)

= 3k~ 1 +2x39/2

=(3x3k-1)2

=3 -DR
P (n)istrueforn=k+ 1
Hence, P (n) is true for all n € N.

4.1/1.2+1/23+1/3.4+ ...+ 1/n(n+1) = n/(n+1)
Solution:
LetP(n)=1/12+1/23+1/3.4+ ... + I/n(n+1) =n/(n+1)
For,n=1
P(m)=1/1.2=1/1+1
1/2=1/2

P (n) is true forn =1
Let’s check for P (n) is true for n =k,
1/1.2+1/23+1/3.4+ ... + l/k(k+1) + k/(k+1) (k+2) = (k+1)/(k+2)
Then,
1/1.2+1/23+1/3.4+ ...+ 1/k(k+1) + k/(k+1) (k+2)

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

P (n)istrue forn=k + 1

Hence, P (n) is true for all n € N.

5.1+3+5+...+(2n-1)=n’i.e., the sum of first n odd natural numbers is n’.
Solution:

LetP(n):1+3+5+...+(2n-1)=n’

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

P(1)=1=12

1=1

P (n) is true forn =1

Now, Let’s check P (n) is true forn =k
Pk)=1+3+5+...+@2k-1)=k>... (i)
We have to show that
1+3+5+...+C2k-D+2(k+1)-1=(k+1)?
Now,
1+3+5+...+2k-1)+2(k+1)-1
=2+ 2k +1)
=k2+2k+1
=(k+1)
P (n)istrueforn=k+ 1
Hence, P (n) 1s 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)=1/25+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):1/25+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)]
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(k1) / (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+1/47+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.
Pk)=1/1.4+1/47+1/7.10 + ... + 1/(3k-2)(3k+1) =k/3k+1 ... (1)
So,
[1/1.4+1/47+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)]
= [(Bk+1)(k+1)] / [(3k+4) (3k+1)]
= (k+1) / (3k+4)
P (n)istrue forn=k + 1
Hence, P (n) 1s 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:
LetP(n)=1/3.5+1/5.7+1/7.9+ ... + 1/2n+1)(2n+3) = n/3(2n+3)
Let us check forn=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+1/57+1/7.9 + ... + 1/2k+1)(2k+3) + 1/[2(k+1)+1][2(k+1)+3]
1/3.5+1/57+1/7.9 + ... + 1/2k+1)(2k+3) + 1/(2k+3)(2k+5)
Now substituting the value of P (k) we get,
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=k/3(2k+3) + 1/(2k+3)(2k+5)

= [k(2k+5)+3] / [3(2k+3)(2k+5)]
= (k+1)/ [32(k+1)+3)]

P (n)is true forn=k + 1

Hence, P (n) is true for all n € N.

9.1/3.7+1/7.11 + 1/11.15 + ... + 1/(4n-1)(4n+3) = n/3(4n+3)
Solution:
LetP(n)=1/3.7+1/7.11 + 1/11.15 + ... + 1/(4n-1)(4n+3) = n/3(4n+3)
Let us check forn=1,
P (1): 1/3.7=1/(4.1-1)(4+3)
2121 =1/21

P (n) is true for n =I.
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) .... ()
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+7)]

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

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

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

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

= (k+1)/[3(4k+7)]
P (n)istrue forn=k +1
Hence, P (n) is true for all n € N.

10. 1.2 +2.22+3.2°+ ... +n2"=(n-1) 2" "1 + 2
Solution:
LetP(n)=12+222+323+ ... +n2'=(n-1)2""1+2
Let us check forn=1,
P(1):1.2=0.2°+2

:2=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+323+ ... +k2k=(k-1) 2" 1+ 2 .... (i)
So,
(12+222+3.23+ ...+ k2K + (k+1)2k*!
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Now, substituting the value of P (k) we get,
=[(k - D2*" 1+ 2]+ (k + 1)2%* ! using equation (i)
= (k- 1281+ 2+ (k+ 1)2k*!
=2k l(k-1+k+1)+2
=2k 12k +2
=k x 2k+2 +2
P (n)istrue forn=k + 1
Hence, P (n) is true for all n € N.

11.2+5+8+11+...+3n-1)=12nG3n+1)
Solution:
LetP(n)=2+5+8+11+...+Bn-1)=12nGBn+1)
Letus check forn=1,
P(1):2=1/2%x1x4
:2=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) 1s true.
Pk)=2+5+8+11+...+Bk-1)=12k3Bk+1)...(1)
So,
2+5+8+11+...+Bk—-1)+3k+2)
Now, substituting the value of P (k) we get,
=1/2 xk (3k + 1) + (3k + 2) by using equation (i)
=[3k*+k+2(3k+2)]/2
=[3k*+k+6k+2]/2
=[Bk*+ 7k +2]/2
=[3k*>+4k+3k+2]/2
= [3k (k+1) + 4(k+1)] /2
= [(k+1) (3k+4)] /2
P (n)is true forn=k + 1
Hence, P (n) is true for all n € N.

12.13+24+3.5+... +n. (n+2) =1/6 n (n+1) 2n+7)
Solution:
LetP(n):1.3+24+3.5+...+n. (n+2)=1/6 n (n+1) (2n+7)
Let us check forn=1,
P(1):13=1/6%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.
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Pk):13+24+35+...+k (kt2)=1/6 k (k+1) (2k+7) ... (1)
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) [(2k* + Tk + 6k + 18)] / 6
= (k+1) [2k*>+ 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 (n)is true forn=k + 1
Hence, P (n) 1s true for all n € N.

13.1.3+3.5+57+...+(2n-1) (2n+ 1) =n(4n*+ 6n - 1)/3
Solution:
LetP(n): 1.3+35+57+...+(2n—1)(2n+1)=n@n*+6n-1)/3
Let us check forn=1,
P(1):(21-1)(@2.1+1)=14.1>+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.
Pk):13+35+57+...+2k—-1)(2k+1)=k(4k>+ 6k -1)/3 ... (1)
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 (4k* + 6k + 2k +3)] /3

= [4k> + 6k* — k + 12k? + 18k + 6k + 9] /3

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

= [4k3 + 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 (n) is true forn =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
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Solution:
LetP(n):1.2+23+34+ ... +n(nt+l)=[n(n+1) (n+2)]/3
Let us check forn=1,
P(1): 1(1+1)=[1(1+1) (1+2)] /3
:2=12
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):1.2+23+34+ ... tk(k+1)=[k (k+1) (k+2)]/3 ... (1)
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) is true forn=k + 1
Hence, P (n) is true for all n € N.

15.12+1/4+1/8+ ... +12"=1-1/2"

Solution:

LetP(n): 172+ 1/4+1/8+...+1/2"=1-1/2"

Let us check forn=1,

P(1):1/2'=1-1/2!

:12=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): 12+ 1/4+1/8+ ... +12k=1-1/2% ... (1)

So,

12+ 1/4+1/8+ ... + 1/2%+ 1/2"

Now, substituting the value of P (k) we get,
=1—1/2%+ 1/2%! by using equation (i)
=1—((2-1)/2¥"

P (n)istrue forn=k + 1

Hence, P (n) is true for all n € N.

16.12+3*+5%+...+(2n-1)>’=1/3n (4n*- 1)
Solution:

LetP (n): 12+32+ 52+ ...+ (2n—-1)>=1/3n(4n>- 1)
Let us check forn=1,
P(1):(21-12=13x1x(4-1)
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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.
Pk):12+32+5+ ... +Q2k-1)=13k@k*-1)... (i)
So,
12432452+ ...+ 2k - 1>+ 2k + 1)
Now, substituting the value of P (k) we get,
=1/3 k (4k? - 1) + (2k + 1)? by using equation (i)
=13k 2k +1) (2k-1) + 2k + 1)?
=2k +1) [{k(2k-1)/3} + (2k+1)]
=2k + 1) [2k* -k +3(2k+1)] /3
=2k+1)[2k> -~k +6k+3]/3
=[(2k+1) 2k*> + 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 [4k? + 8k - 1]
= (k+1)/3 [4(k+1)*- 1]
P (n)is true forn=k + 1
Hence, P (n) is truc for all n € N.

17.a+ar+ar’+...+ar" '=a["-1D/(r-1], r#1
Solution:
LetP(n):atar+ar’+...+ar" '=a[@-1)/(r-1)]
Let us check forn=1,
P(1):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.
P(k):atar+ar’+.. +ak'=a[(@*-1)/(r-1)]... ()
So,
a+ar+ar’+ ... +ark!+ar
Now, substituting the value of P (k) we get,
=a [(r*- 1)/(r - 1)] + ar* by using equation (i)
=a[r*— 1 +r*r-1)]/ (r-1)
=a[r*— 1+ 1K)/ (r-1)
=a[r"! - 1]/ (r-1)
P (n)is true forn=k + 1
Hence, P (n) is true for all n € N.
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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 forn=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.
P(k):a+(a+d)+(a+2d)+... +(a+(k-1)d)=k/2 [2a+ (k-1)d] ... (i)
So,
at(at+d)+(a+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 + k*d + 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" — 1 is divisible by 24 for all n ¢ N
Solution:
Let P (n): 5" — 1 is divisible by 24
Let us check forn=1,
P(1):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%k 1=24\ ... (1)

We have to prove,
52k*1_1 is divisible by 24
52(k+ 1) _ 1= 24“
So,

= 52+ 1) _ ]

=5%52-1

=25.5%-1

=25.(241 + 1) - 1 by using equation (1)
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=25.240+ 24
=24\
P (n)is true forn=k + 1
Hence, P (n) is true for all n € N.

20. 32" + 7 is divisible by 8 for alln ¢ N
Solution:
Let P (n): 32" + 7 is divisible by 8
Let us check forn=1,
P(1):32+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
: 3%+ 7 =8
3%k =8\ -7... (i)

We have to prove,
320+ D 4 7 is divisible by 8
32k +24 7 = 8“
So,

— 32k+1) 17

=3%32+7

=9.3% +7

=9.(8\ - 7) + 7 by using equation (i)

=T72L-63+7

=72\ - 56

=8OON-T7)

= 8u
P (n)istrue forn=k + 1
Hence, P (n) 1s true for all n € N.

21.5%"*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):5%1*2-24.1 -25
1625 -49
: 576
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.
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P (k): 52*2 — 24k — 25 is divisible by 576
:5%*2_ 24k —25=576\ .... (i)

We have to prove,

52k+4_24(k + 1) — 25 is divisible by 576

5kF29+2_24(k+1)—25=576p

So,
=5Ck+D+2_24(k+1)-25
=5@k+2) 5224k — 2425
= (576\ + 24k + 25)25 — 24k— 49 by using equation (i)
=25. 576\ + 576k + 576
=576(25L+k + 1)
=576u

P (n)is true forn=k + 1

Hence, P (n) 1s true for all n € N.

22.3™*2_8n—9is 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):32'%2-8.1-9
: 8117
. 64
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): 32<*2 -8k — 9 is divisible by 8
:3%+2_8k—-9=8\... (1)

We have to prove,

32k*4 _8(k + 1) — 9 is divisible by 8

3(2k+2)+2_ 8(k+ 1) — 9= 8}1

So,
=32+D32_Qk+1)-9
=(8AL+8k+9)9-8k-8-9
=T72h+ 72k + 81 - 8k - 17 using equation (1)
=72\ + 64k + 64
=8(9\ + 8k + 8)
=8

P (n) is true forn=k + 1

Hence, P (n) is true for all n € N.
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23.(ab)"=a"b" for alln e N
Solution:
Let P (n): (ab)"=a"b"
Let us check forn =1,
P (1): (ab) ' =a' b!
:ab=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)k=a*b* ... (i)
We have to prove,
(ab) k+1=gk+1 pk+1
So,
— (ab) k+1
= (ab)* (ab)
= (akb¥) (ab) using equation (1)
= (ak+ 1) (bk+ 1)
P (n) is true forn =k + 1
Hence, P (n) 1s true for all n € N.

24.n (n+1) (m +5) is a multiple of 3 for all n € N.
Solution:
LetP (n):n(n+ 1) (m+5)1is a multiple of 3
Let us check forn=1,
P(1):1(1+1)(1+5)
:2%x6
012
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)=31... (1)
We have to prove,
(k+D[(k+ 1)+ 1][(k+ 1) + 5] is a multiple of 3
k+D[k+ 1)+ 1][(k+1)+5]=3n
So,
=k+D[k+D+1][(k+1)+5]
=k+1)(k+2)[(k+1)+5]
=[k&k+1)+2kk+ D] [(k+5)+1]
=kk+1)(k+5+k(k+1)+2k+1)(k+5)+2(k+1)
=30+ k> +k+2(k*+ 6k +5)+2k +2
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=30 +k>+k+2k>+ 12k + 10 + 2k + 2
=3LA+3k*+ 15k + 12
=3(L+k*>+ 5k +4)
=3

P (n)istrue forn=k + 1

Hence, P (n) is true for all n € N.

25.7*"+ 2% -3, 3n — 1 is divisible by 25 for alln ¢ N
Solution:
Let P (n): 72"+ 2373, 3n— 1 is divisible by 25
Let us check forn=1,
P (1): 7> +2°.3°
149 +1
: 50
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
(74233 31 =95) ... (i)
We have to prove that:
72k #1423k 3K4s divisible by 25
72k +2 ¢ 23k. 3k T 25“
So,
— 72k +1) 4 23k 3k
— 7%k 71 4 93k 3k
= (250 —23k-3.3k-1y 49 + 23k 3k by using equation (i)
=25\, 49 — 231/8. 3K/3. 49 + 23k 3k
= 24x25%x49), - 23k 3k 49 424 23k 3k
= 24x25%x49) — 25 . 23k 3k
=25(24 . 49\ - 2% 3K
=25u
P (n)is true forn=k + 1
Hence, P (n) 1s true for all n € N.
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