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Exercise 4.1 Page: 94
1-

Prove that following by using the principle of mathematical induction forall ne N :

1+3+3 +...+3" :(3n—2_1)

Solution:
Let the given statement be P(n), i.e.,
n

3 _
P(n):1+3+3 +...+3"" :(T

For n=1, we have

31 _
P(l):z(—z)z%lzgzl, which is true.

Let P(k) be true for some positive integer k, i.e.,

31
1+3+32+....+3k‘1:% ....... (i)

We shall now prove that P (k+1) is true.
Consider

1+3+32 ... +3L 43k

:(l+3+32 +....+3"‘1)+3k

=(3k—2_1)+3k [Using(i)]

(3-1)+2.3
2
(1+2)3 -1
2
- 33-1
2
3k+1 _1
2
Thus, P(k+1) is true whenever P(k) is true.

Hence, by the principle of mathematical induction, statement P(n) is true for all natural
numbers i.e., N.

2:
Prove the following by using the principle of mathematical induction for all ne N :

2
n(n+1
P22 +3+..... +n3=(%j

Solution:
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Let the given statement be P(n), i.e.,

2
P(n)+2°+3+..+n° :(n(nTJrl)j

For n=1, we have

2 2
P(l)il3 —1—{@}—(%) =12 =1, which is true.

Let P(k) be true for some positive integer k, i.e.,
k(k+1)Y
P+22+3+...+K :[(—”j ....... (i)

We shall now prove that P (k+1) is true.
Consider

:[MJZ+(k+1)3 [Using (i)]

2
k?(k+1)° 3
:—(4 ) +(k+1)
k2 (k +1)2 +4(k+1)3
4
(k+l)2{k2+4(k+1)}
4
(k+1)2{k2+4k+4}
4
(k +1)2(k+2)2
4
(k+1)2(k+1+1)2
4

z((k+1)(k+1+1)j2

2
Thus, P(k+1) is true whenever P(k) is true.

Hence, by the principle of mathematical induction, statement P(n) is true for all natural

numbers i.e., N.

3:
Prove the following by using the principle of mathematical induction for all ne N :
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1 1 1 2n
1+ + +.ee =
(1+2) (1+2+3) (1+2+3+..n) (n+1)
Solution:
Let the given statement be P(n), i.e.,
P(n):1+i+ L Foort ! _en
1+2 1+2+3 1+2+3+..n n+1

For n=1 we have
P(1) :1=£=2 =1, which is true.
1+1 2
Let P(k) be true for some positive integer k, i.e.,
1 1 1 2k ]
1+ ot ot == .. (i)
1+2 1+2+3 1+2+3+....+k k+1

We shall now prove that P (k+1) is true.

Consider

l+i+ 1 +..... 1 1

+ +
1+2 1+2+3 1424+3+....+k 1+2+3+..... +k+(k+1)

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

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

=k2f1+£(k+1)(1k+1+1)J [1+2+3....+n=@}

2

[Using (i)]

2k

1
+
k+2j

(
) (ki1)(k2:ikz+1}

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

Hence, by the principle of mathematical induction, statement P(n) is true for all natural
numbers i.e., N.
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4:

Prove the following by using the principle of mathematical induction for all ne N :

n(n+1)(n+2)(n+3
1.2.3+234+...+n(n+1)(n+2)= (n+1)( 2 )(n+3)
Solution:
Let the given statement be P(n), i.e.,

n(n+1)(n+2)(n+3)

P(n):1.2.3+234+..+n(n+1)(n+2)=

4
For n=1 we have

1(1+1)(1+2)(1+3) _1.2.34

P(1):1.23=6= 2 =6, which is true.
Let P(K) be true for some positive integer k, i.e.,
123+234+.... +k(k+1)(k+2):k(k+l)(k:2)(k+3) ...... (i)

We shall now prove that P (k+1) is true.
Consider
1.2.3+234+....+k(k+1)(k+2)+(k+1)(k+2)(k+3)

={1.23+234+...+k(k+1)(k+2)} +(k+1)(k+2)+(k+3)
k(k+1)(k:2)(k+3)+(k+1)(k+2)(k+3) | Using(i) |
:(k+1)(k+2)(k+3)(§+1)
(k+1)(k+2)(k+3)(k+4)

(k+1)(k +1:11)(k +1+2)(k+1+3)

4
Thus, P(k+1) is true whenever P(k) is true.

Hence, by the principle of mathematical induction, statement P(n) is true for all natural
numbers i.e., N.

5:
Prove the following by using the principle of mathematical induction for all ne N :
(2n-1)3"+3
4

1.3+2.33+3.3+....+n3" =

Solution:
Let the given statement be P(n), i.e.,
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(2n-1)3"+3

P(n)13+23+33 +...+n3" = .

For n=1, we have

21-1)3"+3 3 _
P(l):1.3=3:( 4)1 23 ZS:E:B,Whlch s true.
Let P(k) be true for some positive integer k, i.e.,
2k -1)3“"+3
13425 438 4. +kg = l =2 ()

We shall now prove that P (k+1) is true.
Consider
13+23 +33% +...+k3 +(k+1).3"

=(13+2.3 +33 +....+ k3 )+(k+1).3"
_ K+1
(% 1213 Y3 ke3t [using(i)]

(2k-1)3" +3+4(k+1)3<"
- 4
~ 3 {2k —1+4(k +1)} +3
- 4
3 {6k+3}+3
- 4
 33{2k+1}+3
- 4
32k +11+3
4
{2(k+1)-1}3" P +3
- 4
Thus, P(k+1) is true whenever P(k) is true.

Hence, by the principle of mathematical induction, statement P(n) is true for all natural

numbers i.e., N.

6:
Prove the following by using the principle of mathematical induction for all ne N :

1.2+2.3+3.4+....+n.(n+1){”(”*2(”*2)}

Solution:
Let the given statement be P(n), i.e.,
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P(n):1.2+23+3.4+...+n.(n+1) :{n(n+1;(n+2)}

For n=1, we have
1(1+1)(1+2) 1.23

P(1):12=2= 3 =2, which is true.
Let P(K) be true for some positive integer k, i.e.,
1.2+2.3+34+..... +k.(k+1):{k(k+lg(k+2)} ....... (i)

We shall now prove that P (k+1) is true.
Consider
1.2+2.3+34+...+k.(k+1)+(k+1).(k+2)
=[12+23+34+...+k(k+1)]+(k+1).(k+2)

k(k+1;(k+2)+(k +1)(k+2) [Using(i)]

=(k+1)(k+2)(§+1j
(k+1)(k+2)(k+3)

(k+1)(k il+1)(k +1+2)

3
Thus, P(k+1) is true whenever P(k) is true.

Hence, by the principle of mathematical induction, statement P(n) is true for all natural

numbers i.e., N.

1.
Prove the following by using the principle of mathematical induction forall ne N :
n(4n’+6n-1)

1.3+35+5.7+....+(2n-1)(2n+1) = 3

Solution:
Let the given statement be P(n), i.e.,
n(4n’+6n-1)

P(n):1.3+35+5.7+....+(2n-1)(2n+1)= 3

For n=1, we have

1(4.1> +6.1-1 _
P(1):1.3=3= ( i )=4+6 1=%:3,Whichistrue.

3 3
Let P(k) be true for some positive integer K, i.e.,
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k(4k®+6k —1
13435457+ .... +(2k—1)(2k+1):( okl (i)

We shall now prove that P (k+1) is true.

Consider
(1.3+35+5.7+....+(2k —1)(2k +1))+{(k +1)-1}{2(k +1) +1}
k(4K +6k-1)

_ 5 +(2k+2-1)(2k+2+1) [ Using(i)]

k(4k?® +6k —1
K ; )+(2k+1)(2k+3)

2
= k(4k ;6k _l) +(4k2 +8k +3)
k(4k® +6k —1)+3(4k” +8k +3)
- 3
Ak +6k? —k +12k* +24k +9
- 3
4k +18k* +23k +9
- 3
4K®+14Kk* +9k +4k® +14k +9
3
k(4k? +14k +9)+1(4k* +14k +9)
- 3
(k+1)(4Kk* +14k +9)
- 3
(k+1){4k® + 8k +4-+6k +6-1}

3
~ (k +1){4(k2 +2k +1)+6(k +1)—1}
3
(k+1){4(k+1)° +6(k+1)-1f
3
Thus, P(k+1) is true whenever P(K) is true.

Hence, by the principle of mathematical induction, statement P(n) is true for all natural
numbers i.e., N.

8:
Prove the following by using the principle of mathematical induction for all ne N :
12+2.2°+3.2° +...+n2"=(n-1)2"" +2

Solution:
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Let the given statement be P(n), i.e.,
P(n):1.2+22°+3.2% +...+n2" =(n-1)2"" +2
For n=1, we have
P(1):1.2=2=(1-1)2""+2=0+2=2, which is true.
Let P(K) be true for some positive integer k, i.e.,
1242224322 +...+k2 =(k-1)2"" +2.....(i)
We shall now prove that P (k+1) is true.
Consider

{12+222+32% +....+k2 | +(k+1).2
=(k-1)2" +2+(k+1)2*
=2°H(k=1)+(k+1)}+2

=2X12k +2

=k 29 42

={(k+1)-1} 2" +2

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

Hence, by the principle of mathematical induction, statement P(n) is true for all natural
numbers i.e., N.

9:
Prove the following by using the principle of mathematical induction for all ne N :
1 11 1 1
—+—+—+... —=1-—
2 4 8 2" 2"
Solution:
Let the given statement be P(n), i.e.,
P(n): 1 SN, W
2 4 8 2 2"
For n=1, we have
P(1) :1 =1—i1 :l, which is true.
2 2 2
Let P(k) be true for some positive integer k, i.e.,
1 11 1 1
-ttt t+==1-—= ... I
2 4 8 2 2 (1)

We shall now prove that P(k+1) is true.

Consider

1 1 1 1 1
S R S S = |+ =
2 4 8 2 2
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=1

- 2k+l

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

Hence, by the principle of mathematical induction, statement P(n) is true for all natural
numbers i.e., N.

10:
Prove the following by using the principle of mathematical induction forall ne N :
1,1t 1 __n
25 58 811 (3n-1)(3n+2) (6n+4)
Solution:
Let the given statement be P(n), i.e.,
1 1 1 1 n
P(n)i——+—+——+...+ =
25 58 811 (3n-1)(3n+2) (6n+4)

For n=1, we have
1 1 1

Pl)=—=== :i, which is true.
25 10 6.1+4 10

Let P(K) be true for some positive integer k, i.e.,
1 1 1 1 k ()

— .
25 58 811 (3k+1)(3k+2) 6k+4
We shall now prove that P (k+1) is true.

Consider
1 1 i 1 1

25 58 811 +(3k+1)(3k+2)+{3(k+1)—1}{3(k+1)+2}
k 1 .

Tok+4 (3k+3-1)(3+3+2) [Using (i)}
k 1

“ok+4 (3k+2)(3k+5)
k 1

2(3k+2) " (3k-+2)(3K+5)

(k)
~(3k+2)\ 2 3k+5

_ 1 (k(3k+5)+2j

(Bk+2)|  2(3k+5)
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1 3k® +5k +2
:(3k+2){ 2(3k +5) j
1 ((3k+2)(k+1)}

(Bk+2)|  2(3k+5)
_(k+1)
6k+10

(k+1)
6(k+1)+4
Thus, P(k+1) is true whenever P(K) is true.

Hence, by the principle of mathematical induction, statement P(n) is true for all natural
numbers i.e, N.

11:
Prove the following by using the principle of mathematical induction forall ne N :
1 1 1 1 n(n+3)
+ + +..... =
123 234 345 n(n+1)(n+2) 4(n+1)(n+2)
Solution:
Let the given statement be P(n), i.e.,

11 1 L _ n(n+3)

P(n): 1.2.3+ 234 +3.4.5+ n(n+1)(n+2) b 4(n+1)(n+2)

For n =1, we have
P(l): 1 o 1-(1+3) _ 1-4 b 1
1.2-.3 4(1+1)(1+2) 4-2-3 1.2:3
Let P(K) be true for some positive integer k, i.e.,
1 1 1 1 k(k+3) ,
+ + ot =7 ... (1)
123 234 345 k(k+1)(k+2) 4(k+1)(k+2)

We shall now prove that P(k+1) is true.

, Which is true.

Consider

1 1 1 1 1
L.z.eﬁz.:),.4+3.4.5+ """ +k(k+1)(k+2)}+(k+1)(k+2)(k+3)

k(k+3 1 .
:4(k+1)(k12)+(k+1)(k+2)(k+3) [Using (1]

_ 1 {k(k+3)+ 1 }

(k+1)(k+2) 4 k+3
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k(k2+6k+9)+4}

4(k+3)
k®+2k® +k +4k*+8k +4
4(k+3) }
k(k2+2k+1)+4(k2+2k+1)
4(k+3)
B 1 k(k +1)2 +4(k +1)2
(k+1)(k+2) 4(k+3)
(k +1)2(k +4)
4(k+1)(k+2)(k+3)
_(k +1){(k+1)+3}
4{(k +1)+1}{(k +1)+ 2}
Thus, P(k+1) is true whenever P(K) is true.

Hence, by the principle of mathematical induction, statement P(n) is true for all natural
numbers i.e., N.

|
|
1 {k3+6k2+9k+4}
{
|

12:
Prove the following by using the principle of mathematical induction forall ne N :

a(r" —1)
r-1

n-1__

a+ar+ar’+....+ar

Solution:
Let the given statement be P(n), i.e.,

a(r"-1
P(n):a+ar+ar’+...+ar"" = (r 1)

For n=1, we have

a(r'-1

P(1):a= ( )=a,which is true.
(r-1)
Let P(K) be true for some positive integer k, i.e.,
a(r-1
a+ar+ar’+..... +ark‘1:(—1) ....... (i)
r_

We shall now prove that P (k+1) is true.
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Consider
{a+ar+ar’+..+ar | +ar
a(r-1 o
=— [ Using(i) |
a(r*-1)+ar*(r-1)
B r—1
a(r-1)+ar " -ar
r-1
ar —a+ar“* —ar
r-1
~a
r-1
a(rk+1 _1)
r-1
Thus, P(k+1) istrue whenever P(K) is true.

Hence, by the principle of mathematical induction, statement P(n) is true for all natural
numbers i.e., N.

k+1)-1

k

k

ar.k+1

13:
Prove the following by using the principle of mathematical induction for all ne N :

(1+§)(1+§)(1+g) ..... (1+ (Zr;:l)j = (n+2)°

Solution:
Let the given statement be P(n), i.e.,

P(n):(l+%j(l+%)(l+gj ..... £1+@J=(n+1)2

For n =1, we have

P(1): (1+§j =4= (1+1)2 =22 =4, which is true.

Let P(K) be true for some positive integer k, i.e.,

(1%)(“ %)(1%) ..... (1+ (Zkkjl)j = (k+1)....(1)

We shall now prove that P (k+1) is true.
Consider

[y A MR e

=(k +j|_)2 [1+(—)J [Using(l)]
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_(k +1){(k +1)2 +2(k +l)+1}
(k +1)2
:(k+1)2+2(k+1)+1
={(k +1)+1}2
Thus, p(k +1) is true whenever P(K) is true.

Hence, by the principle of mathematical induction, statement P(n) is true for all natural
numbers i.e., N.

14:
Prove the following by using principle of mathematical induction forall ne N :

(o

Solution:
Let the given statement be P(n), i.e.,

P(n): (l+%j(l+%j(l+%j ..... (1+%) =(n+1)

For n =1, we have

P(1): (1+3 =2=(1+1), which is true.

Let P(K) be true for some positive integer k, i.e.,

p(k):(1+3(1+%)(1+%)....(u%j:(k+1) ....... )

We shall now prove that P (k+1) is true.
Consider

(e R =

—(k +1)(1+ki+1j [ Using(1) |

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

Hence, by the principle of mathematical induction, statement P(n) is true for all natural
numbers i.e., N.

15:
Prove the following by using the principle of mathematical induction forall ne N :

> Nn(2n-1)(2n+1)
) - 3

1P +3+5%+..... +(2n—1
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Solution:
Let the given statement be P(n), i.e.,

P(n):12+32+52+ ..... +(2n_1)2 _ n(2n—l)(2n+1)

For n=1, we have
1(2.1—1)(2.1+1) 113
3 =

Let P(K) be true for some positive integer k, i.e.,

P(k):12+32+52+....+(2k—1)2:k(2k_1§(2k+1) ...... 0

=1, which is true.

P(l):12:1:

We shall now prove that P (k+1) is true.
Consider

_ k(2k-1)(2k +1)
1?;(2k +1)
)

+(2k+2-1)° [ Using(1) ]

+(2k +1)2

k

_2(% 13(2k+1)+3(2k+1)
(2k+1){k(2k3—1)+3(2k+1)}
e sy

(= +1){2k23+ 5k + 3|
(2k+1){2i2+2k+3k+3}
(2k+1){2k(i+1)+3(k+1)}
(2k+1)(k+1)322'<+3)
Do) 120011

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

Hence, by the principle of mathematical induction, statement P(n) is true for all natural
numbers i.e., N.

(2k-

2

16:
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Prove the following by using the principle of mathematical induction for all ne N :
1 1 1 1 n

1447710 " (3n—2)(3n+1) (3n+1)

Solution:
Let the given statement be P(n), i.e.,
1 1 1 1 n

P(n):—+— =
(1227 700 ™ E2) @) (@]
For n=1, we have
P(1)= ! 1 :1+i which is true.
14 31+1 4 14
Let P(K) be true for some positive integer k, i.e.,
1 1 1 1 k
P(k)=—+—+—+..... = ... 1
( ) 1.4+4.7+7.1O (3k—2)(3k+1) 3k+1 ()

We shall now prove that P (k+1) is true.

Consider

11 1 1 1
{ﬂ+ﬁ+ 710" (3k-2)(3k +1)}+ [3(k+1)—2}3(k+1)+1]
K 1
T (3k+1)(3k+4)

k +
3k+4}

|
INcEn

(3k+4)

[Using (1)]

3k +1)

(3k +1

3k? +4k +1
3k+1) (3k+4)

{Bk2 +3k+k+1}
3k +1 (3k+4)
(3k+1)(k+

(3k +1)(3k +4)
_(k+1)

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

Hence, by the principle of mathematical induction, statement P(n) is true for all natural
numbers i.e., N.

17:
Prove the following by using the principle of mathematical induction forall ne N :
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1,11 1 n

35 57 79 " (2n+1)(2n+3) 3(2n+3)

Solution:

Let the given statement be P(n), i.e.,

P(n):i+i+i+ ...... + L __"n
35 57 79 (2n+1)(2n+3) 3(2n+3)

For n=1, we have

P(l):i __ 1 :i, which is true.
35 3(2.1+3) 35

Let P(K) be true for some positive integer k, i.e.,
11 1 1 k

P(k):—+—+—+.... (1
K357 479 oD @k+3) skg)
We shall now prove that P (k+1) is true. Consider

1 1 1 1
{ﬁ 57779 7 (2k+1)(2k +3)}+ {2(k+1)+1}{2(k +1)+3]
k 1 .
T3(2k+3) " (2k+3)(2k+5) [Using (1)]

1 [k, 1

~(2k+3)| 3 (2k+5)
1 _k(2k+5)+3

(2k+3)| 3(2k+5)

1 [2k*+5k+3

~ (2k+3)| 3(2k+5)
1 [2k?+2k+3k+3

(2k+3)|  3(2k+5)

1 _2k(k+1)+3(k+1)

(2k+3)|  3(2k+5)

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

- 3(2k+3)(2k +5)

o (k+Y

- 3{2(k+1)+3}

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

Hence, by the principle of mathematical induction, statement P(n) is true for all natural
numbers i.e., N.

18:
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Prove the following by using the principle of mathematical induction for all ne N :

1+2+3+...4n <%(2n +1)2

Solution:
Let the given statement be P(n), i.e.,

P(n):1+2+3+...+n <é(2n +1)2

It can be noted that P(n) is true for n =1 since

1<%(2.1+1)2 20

Let P(K) be true for some positive integer k, i.e.,

1+2+... +k<8(2k+1) ...... (1)

We shall now prove that P(k+1) is true whenever P(k) is true.
Consider

(1+2+...+k)+(k+1)< %(ZK +1)2 +(k+1) [Using (1)]

< 1{(Zk +1)2 +8(k +1)}

A

4k? + 4k +1+8k +8}

A

N

2k +3)

A
O~ 0|l Ol Wl

{
{4k2 +12k +9}
(
{2(

2 k+1 +1}

Hence, (1+2+3+...+k)+(k+1) <%(2k +1)2 +(k+1)

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

Hence, by the principle of mathematical induction, statement P(n) is true for all natural
numbers i.e., N.

19:
Prove the following by using the principle of mathematical induction forall ne N :

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

Solution:
Let the given statement be P(n), i.e.,
P(n):n(n+1)(n+5), which is a multiple of 3.

It can be noted that P(n) is true for n=1 since 1(1+1)(1+5) =12, which is a multiple of 3.
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Let P(K) be true for some positive integer k, i.e.,
k(k+1)(k+5) is a multiple of 3.

. k(k+1)(k+5)=3m, where meN ....(1)

We shall now prove that P(k+1) is true whenever P(k) is true.

Consider
(k+1){(k+1)+1}{(k+1)+5}

(k+1)(k+2){(k+5)+1}

(k+1)(k+2)(k+5)+(k+1)(k+2)
{k(k+1)(k+5)+2(k+1)(k+5)}+(k+1)(k+2)

=3m-+(k+1){2(k+5)+(k+2)}

=3m+(k+1){2k +10+k +2}

=3m+(k+1){3k+12}

=3m+3(k+1){k+4}

=3{m-+(k+1)(k+4)} =3xq, where q={m-+(k+1)(k+4)} is some natural number.
Therefore, (k+1){(k+1)+1}{(k+1)+5} is a multiple of 3.

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

Hence, by the principle of mathematical induction, statement P(n) is true for all natural
numbers i.e., N.

20:
Prove the following by using the principle of mathematical induction for all ne N :

10" +1 is divisible by 11.

Solution:
Let the given statement be P(n), i.e.,

P(n):10°"* +1 is divisible by 11.

It can be observed that P(n) is true forn=1

Since P(1)=10**"+1=11, which is divisible by 11.
Let P(k) be true for some positive integer k,

i.e., 10%*+1 is divisible by 11.

- 10%F +1=11m, where

meN...(1)

We shall now prove that P(k +1) is true whenever P(K) is true.

Consider
102(k+1)*1 + 1
— 102k+2—l + 1



https://byjus.com/?utm_source=pdf+click
https://byjus.com/?utm_source=pdf+click

EBYJ U'S NCERT Solution For Class 11 Maths Chapter 4 Principle of Methematical Induction

The Learning App

:102k+1 +1

=10? (102k-1 +1—1) +1

=10? (102k-1 +1) ~10% +1

=10%11m-100+1 [Using (1)]
=100x11m—-99

—11(100m—-9)

=11r, where r = (100m—9) is some natural number

Therefore, 102 11 is divisible by 11.
Thus, P(k+1) is true whenever P(K) is true.

Hence, by the principle of mathematical induction, statement P(n) is true for all natural
numbers i.e., N.

21:
Prove the following by using the principle of mathematical induction forall ne N :

x*" —y*" is divisible by x+y.

Solution:
Let the given statement be P(n), ie.,

P(n):x*" —y*" is divisible by x+y .

It can be observed that P(n) is true forn=1.

This is so because x** —y** =x*—y* =(x+y)(x—y) is divisible by (x+Y).
Let P(k) be true for some positive integer k, i.e.,

x* —y* is divisible by x+y.

- Let x* —y* =m(x+y), where meN ....(1)

We shall now prove that P(k +1) is true whenever P(K) is true.

Consider
Xz(k+1)-y2<"*1>

=X . x2—y*.y?

=X (X =y 4y ) -y y?

=x*{m(x+y)+y*}-y* -y’ [Using (1)]
=m(x+y)x* +y* x> —y*.y?

=m(x+y)x*+y* (x2 —yZ)

=m(x+y)x*+y* (x+y)(x-y)

= (x+y){mx* +y* (x—y)}, which is a factor of (x+y).

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

hitps //byjus.com



https://byjus.com/?utm_source=pdf+click
https://byjus.com/?utm_source=pdf+click

EBYJ U'S NCERT Solution For Class 11 Maths Chapter 4 Principle of Methematical Induction

The Learning App

Hence, by the principle of mathematical induction, statement P(n) is true for all natural
numbers i.e., N.

22:
Prove the following by using the principle of mathematical induction for all
ne N :3""2—-8n-9 is divisible by 8.

Solution:
Let the given statement be P(n), i.e.,

P(n):3"?—8n—9 is divisible by 8.

It can be observed that P(n) is true forn=1

Since 3?2 —8x1-9 =64, which is divisible by 8.
Let P(k) be true for some positive integer

k, i.e., 3%*? -8k —9 is divisible by 8.

. 3% —8k —9=8m; where meN.......(1)

We shall now prove that P(k+1) is true whenever P (k) is true.
Consider

32(k+1)+2 —8(k +1)_9

3+2.32 8k -8-9

=3 (3" —8k —9+8Kk +9) -8k —17

=3 (3 -8k —9)+3" (8k +9)—8k —17
=9.8m+9(8k +9)—8k —17

=9.8m+72k+81-8k—-17
=9.8m+64k +64

=8(9m+8k +8)

=8r, where r = (9m +8k +8) is a natural number
Therefore, 3°*)*? —8(k +1)—9 is divisible by 8.
Thus, P(k+1) is true whenever P(K) is true.

Hence, by the principle of mathematical induction, statement P(n) is true for all numbers i.e.,
N.

23:
Prove the following by using the principle of mathematical induction for all ne N :
41" -14" is a multiple of 27.

Solution:
Let the given statement be P(n), i.e.,

P(n):41"-14" is a multiple of 27.
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It can be observed that P(n) is true forn=1

Since 41' —14"' =27, which is a multiple of 27.
Let P(K) be true for some positive integer k, i.e.,
41% —14* is a multiple of 27

541 -14=27m, meN....(2)

We shall now prove that P(k +1) is true whenever P(k) is true.
Consider

41k+1 _14k+l

=4141-14"14

= 41(41k —14* +14k)—14k 14

=41.27m+14* (41—14)

=41.27m+27.14

- 27(41m—14k)

=27xr, where r = (41m —14k) is a natural number.

Therefore, 41t —14** is a multiple of 27.
Thus, P(k+1) is true whenever P(K) is true.

Hence, by the principle of mathematical induction, statement P(n) is true for all natural
numbers i.e., N.

24:
Prove the following by using the principle of mathematical induction forall ne N :

(2n+7)<(n+3)2

Solution:
Let the given statement be P(n), i.e.,

P(n):(2n+7)<(n+3)’

It can be observed that P(n) is true forn=1

Since 2.1+7=9 <(1+3)2 =16, which is true.

Let P(k) be true for some positive integer k, i.e.,
(2k+7)<(k+3)".....(2)

We shall now prove that P(k +1) is true whenever P(k) is true.
Consider

{2(k+1)+7}=(2k+7)+2

s A2(k+1)+ 7 =(2k+7)+2<(k+3) +2 [Using (1)]
2(k+1)+7 <k?®+6k+9+2

2(k+1)+7 <k*+6k+11
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Now, k®+6k +11<k®+8k +16

s 2(k+1)+7<(k +4)2

2(k+1)+7 <{(k +1)+3}2

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

Hence, by the principle of mathematical induction, statement P(n) is true for all natural
numbers i.e., N.

hitps //byjus.com



https://byjus.com/?utm_source=pdf+click
https://byjus.com/?utm_source=pdf+click

	Button9: 
	Button10: 


