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Question 1:

Prove the following by using the principle of mathematical induction for all 7 = A

F+343 443" = {3”2_1]

Ans:
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Let the given statement be P, ie_,
[3n _]]

P(n): 1+3+32+  _+3n1 =--2--

Forn=1, wehave

P(i}:iz{Jl_]) 31

5 — = =1 _which is true.

[N ]

Let P(%) be true for some positive integer I, ie.,

(-1

2

1 4+3+3 +..+3"=

()

We shall now prove that P(k + 1) is true.
Consider
1+3+32+  +314300-1

={(1+3+31+  +3h)+ 3%

= +3' [Using (i)]

:!I:+rm-|
-2
Thus, P(k + 1) is true whenever P{%) is true.

Hence, bv the principle of mathematical induction, statement P2} is true for all natural
numbers i.e., .
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Question 2:

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

P2 +3 4o =[—”("+”]_
>

Ans:

Letthe given statement be P{u), ie.,

280

() P+2 43+ +0 :[ >

Forn=1, wehave

P(1) 15=1 =[]{l;]]J

a2y
175 =1 =1=which 15 true.

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

P2 +3 +.+k =(@] e (0)

We shall now prove that Pix + 1) is true.
Consider
P+2+3+  +E+k+17

=(P+2+3F+ _+ B+ E+
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- [@] +(k+1)’ | Using (i) |

:Mﬂﬁ;ﬂ};
R (k1) +4(k+1)
4
(AR (k1)
4
(k+1) {k* + 4k +4]
) 4
C(k+1) (k+2)
4
(k1) (k1)
4

ﬂ[(#+l}(k+l+l)}z

2

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

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

Question 3:

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

I N ! A I _ 2n
(1+2) (14+2+3) " (142+3+.m) (n+1)

I+

Ans:
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Let the given statement be P{n), 1.2,

1 1 2n

I
- — . =
P I Te 243 1+2+3+.01 n+l

Forn=1, we have

P(1) 1 2'1—2—I hich i
(1) =11 2 which is true.

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

1 1 1 2k
I+—+..+ ot =
1+2 I+2+3 1+24+3+..+&k k+1

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

I ! 1 I

1 1 1 1

=1+ ——+ +..+ -

[ 1+2 1+2+43 l+2+3+...;’z] 14243+ 4+ k+(k+1)
2k 1

T
k41 14243+ +k+(k+1)

[Using (1}]
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_ 2k ! 142434 +n="U10D)
bt [(#f'_li#_ﬂﬂ}] 2

_ 2%, 2
C(k+1) (K+1NKk+2)

E{kiu[k+klz}

2 [k{k+2}ﬂ]

k1l k42

2 [k +2k+1
:(k+ﬂ( k+2 J

2-(k+1)
(k+1)(k+2)
2(k+1)

(k+2)

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

Hence, bv the principle of mathematical induction, statement P{#) is true for all natural
numbers i.e., 1.

Question 4:

Prove the following by using the principle of mathematical induction for all n = N:
n(n+1)(n+2)(n+3)

4

1.23+234+ . ..+nn+1)(n+2) =
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Let the given statement be Pin), 12,

1 2)(n+3
POry: 123+234+  +nn+ 1}(n+2):”[“+ ]{n: J(rn+3)

Forn=1, wehave

H{1+1)(1+2)(1+3) 1234
4 4

=0 _which is true.

P(1)}123=6=

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

k{k+1)(k+2)(k+3)
4

1234234+ +iE+1D(k+2) =

We shall now prove that P(k + 1}is tue.

Consider
123+234+ _ +HE+DG+D+R+1DE+FDELTI)

={1234234+ _+RE+ DG+ +GFDE+DE+3)

_ k(k+1){k+2)(k+3)
4

:{k+l}[k+2][k+3][§+l]

(A+1)(k+2)(k+3)(k+4)
4
(kD (k1) (ke 1+ 2) (kw14 3)
4
Thus, P{k+ 1) is true whenever P(k) is true.

+(k+1)(k+2)(k+3) [Using ()]

Hence, bv the principle of mathematical induction, statement P} is true for all natural
numbers i.e., n.

Question 5:

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-11th-class-maths-chapter-4-principle-of-mathematical-induction/
https://www.indcareer.com/schools/ncert-solutions-for-11th-class-maths-chapter-4-principle-of-mathematical-induction/

€IndCareer

Let the given statement be P{n), e,

\ 2 _1 3r]+!+3
P 1.3+2.3 +3.3 +.4nd" = (2n-1)3"" +3

Form =1, we have

(2.1-1)3""+3 3743 12
P(1):13=3= 4 ! =T=3=wh_ichistme.

Let P(k) be true for some positive integer &, ie.,

C(26-1)3"" 43

- (i)

13423 3.3 4. +k3"

We shall now prove that P(k + 1) is true.
Consider
13+232+33% + .+ k3% (k+ 1) 3%

=(13+232+333+ _+E3)+(k+ 1351
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C(2k-1)3"" 43

+(k+1)3"" [Using (i)]

(2K -1)3 43+ 4k +1) 30
- 4
32k —1+4(k+1)} 43
4
36k +3}+3
N 4
332k #1143
- 4
3 k1) +3
N 4
~ {E(kﬂ)—l}S“*”" +3
4

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

Hence, by the principle of mathematical induction, statement P(#) is true for all natural
numbersie .
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C(2k-1)3"" 43

+(k+1)3"" [Using (i)]

(2K -1)3 43+ 4k +1) 30
- 4
32k —1+4(k+1)} 43
4
36k +3}+3
N 4
332k #1143
- 4
3 k1) +3
N 4
~ {E(kﬂ)—l}S“*”" +3
4

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

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

Question 6:

Prove the following by using the principle of mathematical induction for all n =

124234344+ n,{n+i)m["{”+2{"+2}}
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Let the given statement be Pin), ie_,

Pn): 12+2.3+ 3.4+m+”I{Hﬂ)m{n(n-i-l;{n.,. g}}

Formn=1.wehave

H(1+1)(1+2) 123
3

P(1y 1.2=2= =2 which is true.

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

12423434+ +¢.(¢+1]=[*{“If{“2)] (i)
A

We shall now prove that P(k + 1} is true.
Consider
12+23+34+  +kik+ 1D+ ((k+1D(k+2)

S[12+23+34+  +EFELD]+GESDGED
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Ck(k+1)(
- 3

=(k+|](k+2][%+!)

() (k+2)(k +3)
3
(F+1)(k+1+1)(k+1+2)
3

K42) L (ke 1) (ke 2) [Using (i)]

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

Hence, bv the principle of mathematical induction, statement P{#) is true for all natural
numbers i.e_ .

Question 7:

Prove the following by using the principle of mathematical induction for all n = N
n{4n’ +5n—|]
3

1.3+3.5+5.7+...+(2n- 1}{2& +1) =
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Let the given statement be P(n), i.e.,

n[4n3+6n—l]
3

P(n): 13435457+ ..+ (2n=1)(2n+1)=

Forn=1, wehave

417 +6.1-1) 446-1 9 _
= == =23 which is true.

P(1):13=3=
(1):1.3 3 33

Let P(k) be true for some positive integer &, 1.2,

k(44 +6k—1)
3

13435457+ +(2k-1)(2k+1)= i)

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

(13+35+57+ _ +Qk=-DQk+ D+ {2(k+ D=1} {2(k+ 1) + 1}
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_A-[4k3+ﬁk—1)

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

- k[qk?;ﬁk_I)-f[Zﬁ"l- 1)(2k+3)

- 2 .
. I‘[L”f + ol ;)+(4:.;3+3x +3}
3

k(46" + 6k = 1)+ 3(4k* + 8Kk +3)
B 3
A 6k — k1267 + 24K 49
) 3
AT HI8KT 423K+ 9
B 3
A 14T 9k + 4K 14k +9
B 3
(4 1)+ 1 (47 + 144 +9)
- 3

(k+1)(44" +14% +9)

3

(k+1){4k" +8k +4+6k+6-1]
3
(k+1){4(k* +2k+1)+6(k +1) -1}
) 3
(k+1)[4(k+1) +6(k+1)-1]
h 3

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

Hence, by the principle of mathematical induction, statement P(») is true for all natural
numbers i.e.. n.
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Question 8:

Prove the following by using the principle of mathematical induction forall 7 = N: 1.2
+222+322+ . +n27=(n-1)2"1+2

Ans:

Letthe given statement be P{n), 1.2,

P(n) 12+222+322+ _+n2=n-1)271+2
Forn=1_wehave
P{1}12=2={1-1)21+2=0+2=2, whichis true.
Let P(k) be true for some positive integer &, ie.,
12+228+322+  +EX=(}k-1251+2 (i)
We shall now prove that P{k + 1) is true.

Consider

(12+2.243.2° 4+ +k2' }+{k+1]~2**"
=(k—1)2""+2+(k+1)2"

=2 Mk =1)+(k+1)}+2

=212 42

=k Al HEE 7

={(k+1)-1}2""" 42

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

Hence, by the principle of mathematical induction, statement P() is true for all natural
numbers i.e.. 1.

athematlcal |nduct|on/
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Question 9:

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

1 1 1 1 1
e e e T Tl
2 4 8 2" 2"

Ans:

Let the given statement be P{3), ie.,

P ..l.+.!...+._.1..+ .{...E...—]....._.!._.
R R TR T

Forn=1, wehave
P(1 SRR hich |
(1% 5 57 = 5. whichis true.
Let P(k) be true for some positive integer &, i.e.,

bbb = e e ()

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

Consider

]
2 8
] ] ; ;
=[|_T]+ : [Using ()]
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- 2!:1-!
Thus, P{k+ 1) is true whenever P(k) is true.
Hence, by the principle of mathematical induction, statement P(3) is true for all natural

numbersie., n.

Question 10:

Prove the following by using the principle of mathematical induction forall n = N:
LI S P S
25 58 811 7 (3n-1)(3n+2) (6n+4)
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Letthe given statement be Pin), i e,

11 I n
—+—+ ot =
PO 25 58 811 (3n-1)(3n+2) (6n+4)

Fors=1, we have

1 1 1

ﬁ= 6144 =ﬁ=wh.1ch15 true.

P(1)=

I
2.5
Let P(k) be true for some positive integer &, i.e.,

R U S T
25 58 811 {3&—]){3k+2) 6k +4

e (1)

We shall now prove that Pik + 1) is true.

Consider

o
25 58 8.]]+"""'+{3k—]}{3£;+1}+[3{k+l}—l}{3{k+1}+2]

k I
- Using (i
k4 (3k+3-1)(3k+3+2) [Using ()]
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ok 1
C6k+4  (3k+2)(3k+5)
ko, I
D 2(3k+2)  (3k+2)(3k+5)

U (k1 ]
(3k+2)\ 2 3k+5
1 [k(3k+5)+2
S (3k+2) 2(3k+3)
1 [3kesk2
(3k+2)| 2(3k+5)
o [(Bk+2)(k+1)
C(Bk+2)1 2(3k+5)
(k1)

T 6k+10

(k1)

.

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

Hence, bv the principle of mathematical induction, statement P() is true for all natural
numbersie., 7.

Question 11:

Prove the following by using the principle of mathematical induction forall n = N:
I n{n+3)

+ +—t...t =

3 234 345 n{n+l)[n+2} 4[n+l)(n+2)

fod | =

1

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-11th-class-maths-chapter-4-principle-of-mathematical-induction/
https://www.indcareer.com/schools/ncert-solutions-for-11th-class-maths-chapter-4-principle-of-mathematical-induction/

€IndCareer

Letthe given statement be P{n), 1.2,

N SR SR I ~ nfn+3)
Pink 123 234 345 7 n(n+l)[n+2}_4{n+l}(n+2)

Forn=1,wehave

1 l-[l+3} 1.4 1

1): = = = o
{}1-2-3 4(1+1)(142) 4.2:3 {.7.3.which is true.

Let P(%) be true for some positive integer &, ie.,

| Lo, 1 _ k(k+3)
1-2:3 234 345 7 k(k+1)(k+2) 4(k+D(k+2)

A1)

We shall now prove that Pik + 1}is true.

Consider

| | ] | |
(23 234 3435 k{ml](mz)}(m;){mz}{ms}
 k(k+3) . 1
C (kI (k+2) (k1) (k+2)(k+3)

r
|
|
|
|
L

[Using ()]
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k +ﬁk+9 +4
4{k+1

K6k 49k + 4
4(£+3)

B2k vk 4k 8k + 4]
4(k+3)

k(K26 +1) +4(K + 24 +1)|
{£,+l} k+2) 4(k+3) J

-r"-‘-x
==
+
;
:q-.
+
(]
il
p——— N,

~ ! k(k+1) +a(k+1)
(k1) (k+2) 4(k+3)
(k+1) (k+4)
d{k+1)(k+2)(k+3)
(k+1){(k+1)+3]

Hk+1)+ 1 {(k+1)+2]

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

Hence_ bv the principle of mathematical induction, statement P(»1) is true for all natural
numbers i.e__ .

Question 12:

Prove the following by using the principle of mathematical induction forall n = N:
a(r"—]}

a+ar+ar +..+ar’ =

athematlcal |nduct|on/
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Ans:

Let the given statement be P, e,

,_alr'-1)

P[n}:a+ar+ﬂr2+...+ar”" = |
r—

Forn=1, wehave

P{I}:aza(rl_l]

{r—~i} “ 9 which is true.

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

. u(.l"Jr —l} .
atar+ar +.... +ar =w~w~w~i~m (1)
-

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

Consider

{a+”"+ﬂf‘: S +m'*"}+m{*+'1—i

T »
= tar [Usmgh}]

Letthe given statement be P{n), L2,
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. a(r-1)

P[n}:a+ar+ar2+...+ar”" = i
-

Forn=1,wehave

N {,._h;} ~ 9 which is true.

Let P(%) be true for some positive integer &, ie.,

. u{rk—l} .
a+ar+ar + ... +ar =w-w-~i-w e (1)
P

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

{a+r:.-r+m': F rerres ~+~m‘*'t}aina.r{w]_F

), [Using ()]

Question 13:

Prove the following by using the principle of mathematical induction for all n = &

[I+%J[]+§](l+%]m{l+[22—jl]]:(n+1]1

Ans:
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Letthe given statement be Piu), ie.,

P[n}{l+%][l+§)(l +g][l+(2:+|]] =(n+1)’

Formn=1, wehave

P(l];(uﬂ: 4=(1+1)" =27 =4, which is true.

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

O RO

We shall now prove that P{t + 1} is true.

Consider

[[”%}(‘*%][‘ o) [l (ziil)mn%}

2 o)

(e 2;{k+1} +2(k+1)+1
=(k+1) [Ic+l)2 ]
=(k+1) +2(k+1)+1

={(k+1)+lj:

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

Hence, bv the principle of mathematical induction, statement P{#) is true for all natural numbers
le., .
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Question 14:

Prove the following by using the principle of mathematical induction for all 7 = A

(e

Ans:

Letthe given statement be P(n), ie.,

e e e

Forn=1, wehave

P{l];[ugﬂm{ul]

.which is true.

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

(e (e

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

Consider
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)3
=(k+|}[|+—] [Using (1)]
anafts)

=(k+1)+1

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

Hence_bw the principle of mathematical induction_ statement P} is true for all natural
numbers i.e. 1

Question 15:

Prove the following by using the principle of mathematical induction for all 7 = N
n(2n—-1)(2n+1)
3

P a3 45 4. A(2n- 1]

athematlcal |nduct|on/
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Letthe given statement be P(u),ie.,

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

Pn) =1 +3 25 4.+ (2n-1) ="
Forn =1, we have

p(1)=p =1 121=DE 1) 113

— =1, which is true.
- -

Let P(k) be true for some positive integer &, ie.,

P(k)=1"+32 45+ +(2k=1) = k(2K-1)(2k+1) -

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

{l’ +3 45 +_._+[2k—l]:}+{2{k+l)— I}:
[2.'1'

3

_f “')(H""h{zmz—l]z [ Using (1)]
_k(2k=1)(2k+1)
3

+(2k+1)
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k(2k—1)(2k+1)+3(2k +1)°
3
(2k+ 1) [K(2k 1) +3(2k +1)]
- 3
:{2R+I)[2k3—k+6k+3}
3

_(2k+1){2k" + 5k +3}
(2 +I}{2;+2k+3k+3}
_ {2k+t}{2k{3k+]}+ 3(k+1)}
(k1) +1)3{2k +3)
()00 ) (011
3

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

Hence, by the principle of mathematical induction, statement P{#) is true for all natural numbers
le. n.

Question 16:

Prove the following by using the principle of mathematical induction for all n = N
1 1 1 | ]

14 a7 ?.m+'"+{3n-3}(3n+1} T (3n+)

Ans:
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Letthe given statement be Pin), ie,

| "

e
[H}I_d 4_? 710 T Gno2)(Gne 1) (3n+)
Forn =1, we have
P)=—=—1 L L Shich s true.

14 3.1:1 4 14

Let P(£) be true for some positive integer &, ie.,

R ! k
F’(ff)-ﬁ+ﬁ+m+“‘+{3&-2](3;&“}'3“1 - ()

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

Consider

o1 I 1
{ﬁ+ﬁ+ﬂ T3k -2)(3k+ 1) }+{3(k+i}—2}{3(k+l)+l}
k [

=~ + - [Using (]}]

Skl (Jk + I}{Jk + 4)
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ataft
(3k+1)|  (3k+4)
k(3k+4)+1
{3k+l{ (3k+4) }
3K+ 4k +1
{3k+l{ 3k +4) }

B 3k +J£+k+¥]
"{3k+1){ (3k+4) |
Bk (k1)
(3 +1)(3k +4)

(k+1)

3(h+1)+1

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

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

Question 17:

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

11 1

3557 79 T (2n+1)(2n+3)  3(2n+3)

Ans:

athematlcal |nduct|on/
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Let the given statement be P{n), 1.2,

P(n): ! +L+L+,,,+ : S
3.5 57 79 (2n+1){2n+3) 3(2n+3)

Forn=1, wehave

1 1 I
Pl — == —————— = — o
1) 3.5 3(2.1+3) 3.5 .which is true.

Let P(%) be true for some positive integer f,ie.,

SLEPRE N BV I - K (1)
35057 79 7 (2k+1)(2k+3)  3(2k+3)

We shall now prove that P{k + 1) is true.
w,,!,m+ww,1,ww+m}m+ -+ l + :
35 57 79 0 (2k+1)(2k+3) | {2(k+1)+1}{2(k+1)+3)
k 1 .
- U I
3{2k+3)+{2k+3){2ﬁ:+5} [Using (1)]

) {2ki+ 3) E i [2k1+5}}
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1 [k(2k+5)+3
C(2k+3)| 3(2k+5)

1 [ 2K +5k+3
(2k+3)| 3(2k+3)

1 [ 2K +2k+3k+3
C(2k+3)] 3(2k+5)
1 [ 2k(k1)3(k 1)
C(2k+3)| 3(2k+5)

C (k+1)(2k+3)

3(2k+3)(2k +5)
(k)
3{2(k+1)+3)
Thus, P(% + 1) is true whenever P{%) is true.

Hence, bv the principle of mathematical induction, statement P{#) is true for all natural
numbersi.e., n.

Question 18:

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

14243+ 4n -:_}E(.?HH]

Ans:

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-11th-class-maths-chapter-4-principle-of-mathematical-induction/
https://www.indcareer.com/schools/ncert-solutions-for-11th-class-maths-chapter-4-principle-of-mathematical-induction/

€IndCareer

Let P(%) be true for some positive integer &, ie.,

1+2+...+k-::-;-(2k+1)2 (1)
We shall now prove that P(k + 1) is true whenever P(k) is true.

Consider inequality (1)

1+2+...+k {-é—{ik-i-l)z

Adding {k+1) on both the sides of the inequality, we have,
{I+2+...+k}+{k+l)<é{2k+I)3+[£-+I)
(14244 &)+ (k+1) {-;—[(Ek+l)3+$(.k+l}}
(1+2+..+k)+{k+1) {é-{4k3+4k+]+ﬂk+ﬂ}
I F)
(142+...+ &)+ (k+1) {E[ﬂﬂ' +|2k+9}
(142+...+k)+(k+1) {é{2k+3]2

(1+ 24 k) (k1) < [2(k1)+1)
Hm“={'+3”*'-'+k)+(k+1]{%{2k+1}” +(k+1)

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

Hence, by the principle of mathematical induction, statement P() is true for all natural
numbers i.e.. 1.

Question 19:

Prove the following by using the principle of mathematical induction foralln = & 10%-1 = 1 s
divisible by 11,
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Ans:

Letthe given statement be P{u). ie.,
P 107n-1+ 1 is divisible by 11.

It can be observed that P(») is true for = 1 since P{1)= 1031 -1+1 = 11, which is divisible by
11.

Let P(k) be true for some positive integer &, i.e_,
10%5-1+1is divisible by 11.

L1081 = 11w, wherem = N . (1)
We shall now prove that P(X + 1} is true whenever P(%) is true.
Consider

107

=107 4]

=107 +1

=107 (1077 +1-1)+1

=10°(10%7" +1)= 10"+

=10%Hm =100 +1 [ Using (1) ]

=[00x11m~-99
=11(100m -9)
= | lr, where r =(100m—9) is some natural number

Therefore, 107" 41 is divisible by 11.
Thus, P(k + 1) is true whenever P{k) is true.

Hence, by the principle of mathematical induction, statement P{») is true for all natural numbers
Le., 1
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Prove the following by using the principle of mathematical induction for all n = & %7 - v& is divisible

by x + .
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Let the given statement be P{n), 1.2,
P(n): x50 — 21 is divisible by x + 1.
It can be observed that P{) is true for n= 1.
This is so because x> " I =12 " T =x? =32 ={x + ) (x — 1) is divisible by (x + ).
Let P(k) be true for some positive integer I, ie.,
¥ —12Fis divisible by x + 1.

xtE v = (x + ), wherem 2 N . (1)

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

Consider

Y _ 20
=y xt—pty?

— l_': (I:# _}f_:k + J:zk )—J’H -_V:

m.r"][m{x+ )+ y”}—y” oy [Using {1}]
=mx+y)a’ 43wt =ty

=mlx+ }J)x: +y [x: -_1::}

“m(xs p) 4y (x4 2) (5 )

(x+ y]{mf + 3" (x - }]} which is a factor of (x+ y).

Thus, P{k+ 1) is true whenever P{k}is true.

Hence, by the principle of mathematical induction, statement P(») is true for all natural numbers
le., m.

Question 21:
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Prove the following by using the principle of mathermatical induction forallm = N 357 +2 -8 - 9 s
divisible by B.

Ans:

NUPS://WWW.InAcaree

athematical-induction/
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Let the given statement be P(n), 1.2,
P{n): 32" 71— 8n— 9 is divisible by §.

It can be observed that P(x) is true for # =1 since 3“1 71— 8 = 1 — 9 = 64, which is divisible by
8.

Let P(%) be true for some positive integer £, 1.2,
3571 8k —9is divisible by §.

3Tk —-9=8m:whereme N . (1}

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

3.3[&1-“12 —ﬂ(ﬁ’-F 1]_(}

=33J.'1-2 _31 ‘“‘Bk‘“g"“"}

=3 (3% -8k —9+8k+9)-8k-17

=3 (3 -8k —9)+3 (8k+9) -8k ~17
=9.8m+9(8k+9)-8k 17
=98m+72k+81-8k-17

=9 8m+ 64k + 064

=8(%m + 8k +8)
Therefore, 3" —8(k +1)~9 is divisible by 8.

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

Hence, by the principle of mathematical induction, statement P(3) is true for all natural numbers
l.e. .

Question 22:

Prove the following by using the principle of mathematical induction foralln = & 417 - 1475 a3

rultiple of 27.
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Ans:

Letthe given statement be Piu), ie.,

P{m):41" — 14%s a multiple of 27.

It can be observed that P(») is true for 7 =1 since 41'~14' =27 , which is a multiple of 27.
Let P(k) be true for some positive integer £, ie.,

41%— 1455 a multiple of 27

S A1F—145=2Tm, where m £ N .. (1)

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

Consider

417 14!

=41" - 41-14"-14

=41(41° 14" +14" )-14" .14

=41(41° 14" Je 41047 14" 14

=41.27m+14" (41-14)

=41.27m+27.14"

=27(41m-14")

=27 = r. where r :(4lm- I4I’} i5 a natural number

Therefore, 41" 14" is a multiple of 27,

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

Hence, bv the principle of mathematical induction, statement P(») is true for all natural numbers
le., n.

Question 23:
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Prove the following by using the principle of mathematical induction for all 7€ N:

(2n +7) < {n + 3

Ans:

Let the given statement be Pin), ie,

P(?E}l (2]‘1 "'_-") < (?’E + 3):

It can be observed that P(x) is true for w = 1 since 2.1 + 7 =9 = (1 + 3)* = 16, which is true.

Let P(%) be true for some positive integer £, ie.,
(2k+Ty=(k+3¢ (1)
We shall now prove that P(k + 1) is true whenever P(%) is true.

Consider

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

A2k 1)+7h = (2k+ 7)+ 2 <(k+3) 42 [using (1)]
2k+1)+7 <k’ +6k+9+2

2k+1)+7 <k’ +6k+11

Now, k*+6k+11<k’+8k+16

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

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

Thus, P{k+ 1) is true whenever P{%) is true.

Hence, bv the principle of mathematical induction, statement P} is true for all natural numbers

Le.,n
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