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NCERT solutions for class 11 maths chapter 4 principle of mathematical
induction

Question:1 Prove the following by using the principle of mathematical induction for

-3 4t g =—|:3r1_1:|
alneN: o 2
Answer:
Let the given statement be p(n) i.e. .

:3” _L

pn) 1 +3 4+ L+ = [2—]
Forn=1we hlave

3 —1 3—1 2
p):1= 8 TS

2 2 2 , Which is true

For n = k we have
(k) :1+3+3%4 -3“"—M — (3}
PARI ) oo -2 7, Let's assume that this

statement is true

Now,
Forn=k + 1 we have
plk+1):1 43432 +...+ 311 SRS | ... + 351 43

=(1+3+3%+.. +3F1) 43¢

3k —1423%
N 2

3F(1+2) -1
N 2

3.3 — 1
T2

gkl _ 1
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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 n

Question:2 Prove the following by using the [:nrinl::.i;:nltﬂ;j of mathematical induction for

LS ST +,,:+._("[H+l‘.l)“
s : o 2

=

allm € N :
Answer:

Let the given statement be p(n) i.e.

3 3, ol 1 n(n+1) ¢
p(n) : 17+ 2° + 3"t nl = | ——

Forn=1 we have

P, : 2
p(1):1= (g) = (@) = (1)* =1
, Which is true

For n =k we have )
; : : : k(L 41
plk) : P+ + 3%+ .+ 4% = (—( J) — 1)
, Let's assume that this

statement is true

Now,

For n =k + 1 we have
plk+1): B3+ 43+ L+ (k+ 1) =P 4+2+3 +. .+ +(k+1)P
=(B+B+3F+..+&)+(k+1)°
.;L' ;L' + 1 Y ;
= (%) + (k + ”“ (using (1))
K2k + 1) + 4(k +1)°
4
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(k1M + 4k + 1))
4
(k + 1)2(k* + 4k + 4)
|

TS T , .
= 1) vet2) (. a® + 2ab + 6% = (a + b)%)

(k+ 1)(k+2)\*
(55

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 n

Question:3 Prove the following by using the principle of mathematical induction for
alne N ;

1 | | 2n

1 - =
"U+2 0+2+8 0 @ 2+3amEn ) n+ 1)

Answer:

Let the given statement be p1{n} ie. i ;
T
14+ ) 2 + ...+ =
p(n) (1+2)  (1+2+3) (1+24+8+..+n) (n+1)

For n =1 we have

ml)il= (ﬂ) = (E) =1
1+1 ; “which is true

For n = k we have
(k) : 1+ ) + ! +...4 ! = 2k — (1)
PARS < (1+2) (1+2+3) " (1+2+3+..+k) (k+1) " Let's

assume that this statement is true

Now,

Call: +91- 9686 - 083 - 421 Page 3 of 29 www.vikrantacademy.ons



VIKRANTADAD=MY"

Forn=k + 1 we have

1 1 1
plk+1): 1+

+ g G o
(1+2) (1+2+3) (1+2+3+..+k+1)

| | | |
- (”(sz"'"r;1+z+:a:|+"'+u+2+:i+...+m)+r_1+2+:x+...+k+k+u

2k I

T k+1 N (1+2+3+..+k+(k+1) (using (i))

2k 2
Ck+1 (k+1)(k+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 n

Question:4 Prove the following by using the principle of mathematical induction for

123+234+ .. +nn+1)(n+2)= n(n+1)(n+2)(n+ 3)

alln € N : 4

Answer:

Let the given statement be p(n) i.e.

(n+1)(n+2)(n+3
pln): 1234234+ ... +nn+1)(n+2) = s )(n ){n )

1
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Forn=1we h?ve N Y ]
H1+1)(1+2)(1+3 1.2.3.4
e (LLEU00) (1230

. which is true

For n = k we have

p() § 1.2.3+234+... +h(k+1)(k42) = BEHNE+DE+S)

4 , Let's

assume that this statement is true

Now,

Forn=k + 1 we have

plk+1):123+234+ .. +k(k+1)(k+2)+(k+1)(k+2)(k+3)
= (1.23+234+ ...+ klk+1)(k+2) + (k+ 1)k + 2)(k + 3)

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

= i +(k+1)(k+2)(k+3) (using (i))
_ Elk+ D{k+2)(k+3) +4(k +1)(k+ 2)(k + 3)
4

(k4 1)(k+ 2)(k +3)(k +4)
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 n

Question:5 Prove the following by using the principle of mathematical induction for

. ; L 2n — 1)3"+1 4
13423438+ .. 4n3n = 2013 )
alneN: -

Answer:
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Let the given statement be p(n) i.e.

i I — 1 3!1—:1 3
pn):13+232+33+..+n3"= (2n —1) +

4

Forn=1 we have
. @ -13*y3 (2-19+3 12
I)I:.I.:I : k; = — — .j . .
4 4 4 . which is true

For n = k we have

(k) : 1.3+ 2.8 F 380 F 0% 4.3 = — (1)
! ,
4 , Let's assume

that this statement is true

Now,

Forn =Kk + 1 we have

plk+1):1.3+ 2.3+ 3.3 0 (57 1) S
=1.3423+338 4+ .+ R 1) A

2k — 1)3k+1 4 3 |
(2k — 1)3¥+1 + 3 + 4(k +1).3%+D
4
FH((2k — 1) +4(k +1)) +3
4

3k+1(6k +3) + 3

4
3F13(2k + 1) +3

4
(2 + 1)382 1 3

4
_ {2k +1) =13+t 4 3
a 1
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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 n

Question:6 Prove the following by using the principle of mathematical induction for

nin+1)(n+2)
1.2423+34+...+n.(n+1) = .
alnelN: 3

Answer:

Let the given statement be p(n) i.e.

pn):1.2+23+34+..+n.(n+1) = |t”(u.+ 1](”,.;.2]]

3

Forn=1 we have
1{14+1)(142 1.2.3
pla) 2= | LR 202,

3 3 _which is true

For n = k we have

p(k) :1.24+23+34+..+ Kkt 1) & [WH 17'ch+2]]

3

assume that this statement is true

Now,

Forn=k + 1 we have

plk+1) 12423434+ B+ 1D(k+2)
=12+4+23+34+ . . +klk+1D)+(k+1).(k+2)
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_ k(k+1)(k+2) +3(k+1).(k+ 2)
3
(k+1)(k+2)(k +3)
3
k1) +1+1){k+1+2)
3

Thus, p(k+1) is true whenever p(k) is true
Hence, by principle of mathematical induction , statement p(n) is true for all natural

numbers n

Question:7 Prove the following by using the principle of mathematical induction for

n(4n®+6n —1)
1.34+354+5.7+..4+(2n-1)(2n+1) = :
alln € N: { ) ) 3

Answer:

Let the given statement be p(n) i.e.
n(dn®+ 6n — 1)

3

pn) 1 13+35+4+56.7+..+(2n—-1)(2n+1) =

For n =1 we have

p(1): 1.3 =3 = 1(4(1)%2 +6(1) — 1) L4461

3 3

9
E , which is true

For n = k we have

k(4K + 6k —1) )

Bl 013435 45.7T4+...+(2k=112k+1) =
plk) ) gt | ) ) : Let's

assume that this statement is true
Now,
Forn=k + 1 we have

plk+1):13+35+5.7+ ..+ (2(k+1) - 1D(2(k+1)+1)
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=134+35+5.7+ .. +(2k-1)2k+1) +(2(k+1) = 1(2(k+1)+ 1)

2 L
o Rk Jf‘ Dy @k +1)(2k+3) (using (i)
k(4h? + 6k — 1) + 3(2k + 1)(2k + 3)
3
k(442 + 6k — 1) + 3(4k2 + 8k + 3)
3
(4k® + 6k% — kb + 1262 + 28k + 9)
3
(443 + 18k2 + 23k + 9)
3
(4% + 14Kk% + Ok + 4k% + 14k + 9)
3
(k(4k? + 14k + 9) + 4k® + 14k + 9)
3
(442 + 14k + 9) (k + 1)
3
(k+ 1)(4k* + 8k + 4 + 6k + 6 — 1)
3
(k+1)(4(k®* + 2k +1) +6(k+1) — 1)
3
(k+ D4k + 1) +6(k+1)—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 n

Question:8 Prove the following by using the principle of mathematical induction for

alneN:1L2+ 292 4398 L 4 not— [ — 1]2”"1 4+

Answer:

Call: +91- 9686 - 083 - 421 Page 9 0f 20 WaNERITaCaGTI N



VIKRANTADAD=MY"

Let the given statement be p(n) i.e.
pn) i 1.24 2224+ 3.2 .. 4 n2*=(n—12"H 42
For n =1 we have

p(1):12=2=(1-1)2"1 42 =2 wnichistrue

For n = k we have

plk): 1.2+ et 308 b | 5 2F = [k — 1)2’“1 + 2 — (i) , Let's assume

that this statement is true

Now,

Forn=k + 1 we have
plk +1) : 1.2+ 222 +GEF SRR TE |+ 1).2588
=124+222 4327+ . FEEEE L 1).208

= (k—1)2F1 £ 24 (k4 1).2F+ (using (i)
=M TR A1) 42

= 289Ky 42

= k254 2

= (k+1—1)2FH 4 5

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 n
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Question:9 Prove the following by using the principle of mathematical induction for
1

1'1+1+ +i—==1
alncN:2 4 8 ~Tam  om

Answer:

Let the ?i\.rer_'l statement be |:_I[n} le.

it =t F—=] ==
pjigtgtgtta o1
Forn=1 we have

. 1 1

1
E , which is true
For n = k we have

== i
4 B 2k 25 (&) , Let's assume that this

statement is true

Now,

Forn=k + 1 we have

(k+1) 1+I+1+ + 1 1+]+1+ +1+ 1
MR B e - e = = - o o

! g e ok+1- 27 4" B ok gk

=1- i + L (using (1))

ok 2k

41
1 : 1 !
o 2k 2
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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 n

Questinn:ﬂliprcve the following by using the plrincime of mathematical induction for
1

—_— 4+ ...+
alneN:25 58 811 (3n—1)(3n+2) (6n+4)

Answer:

Let the g[\.ren st?temn} be p(n) i.e.

: T
pin): 2.5 N 5.8 i 8.11 Tt (3n — 1)(3n + 2) B (6m +4)
Forn=1 we have

; 1 1 | 1
P(l)iss == e = —

25 10 (6(1)+4) 10 whichis true
For n =k we have
, Let's assume that this statement is true
Now,
Forn=k + 1 we have
1k + H - L + L + L £y -+ I
T s 58 81l T B+ D) - D@+ 1) +2)
| | | | |

= —— - —— .+ +

2.5 58 B.11 (Bk—1)(3k+2) (3(k+1)-1)(3(k+1)+2)

k 1

Gk L 4 ¥ (3.;:4— 2}{3;; g 5] [H-S?.ng [?]Ijl

B 1 ke 1
=3 +2\2 T 3k+5
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1 (k(3k+5)+2
“3k+2\ 2(3k+5) )
1 [(3k%+5k+2
3k+2 \ 2(3k+5) )
1 (3k®+3k+2k+2
T 3k+2\  2(3k+5) )
1 B+ 2)(k+ 1))
\

T3k 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 n

Question:11 Prove the following by using the principle of mathematical induction for
1 1 1 1 nin+3)

+ + + =
alneN:123 234 345 = am+1)n+2) 4n+1)(n+2)

Answer:

Let the given statement be p(n) i.e. _
1 1 1 1 nin+3)

pln)

+ + + ..+
1.2.3 234 345 nn+1)(n+2) 4n+1)(n+2)

Forn=1 we have
1

p(l) : —— =

1 1 -5) 4 1
123 6

4(1+1)(1+2) 423 6 . which is true

For n =k we have

, Let's assume that this statement is true
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Now,
Forn=Kk + 1 we have
(k+1): d + ! + 1 + ..+ .
B 123 234345 " " 1+ 2) (k13
1 1 1 1 1

123 234 345 T kEk+DE+2)  (krDk+2)(k+3)

-'IUHA +;]+3 S l 2+ 3) (using (1))
Aﬂ+3

L+1 (k + 2) ( k+3)
kk+3

I.+l ( 4(k + 3) )
AL2+n+bA

I+l ( 4(k + 3) )
I +ﬂk+ﬁk2+4

P+1 (k+2) ( 4k +3) )
LJ+2F»2+A+SI+4A2+4

L+l ( 4(k + 3) )
k(A2 +2k4+1)+ 4 +2k+ 1)

(k+1) A+2 ( 4(k + 3) )
(k+ 12k +4)

L—r—l ( }+3 )

(A-H I.+1

-(A+l+1)(ﬂ+k+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 n
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Question:12 Prove the following by using the principle of mathematical induction for

. alr™ —1)
atar+ari+.. . tart =2 7
alln e N: r—1

Answer:

Let the given statement be p(n) i.e.

..?I_I'
P(”_] catartar®+ . +artl = %
r—
Forn=1 we halve
. _1 __1
p[l]l:a:a[? J:? = . .
T P =1 . which is true

For n = k we have

: alrf — 1
p[f;]:ﬂ—i—ﬂr—i—ar2+...+arﬁ‘_1:(—j — (i i
r—] . Let's assume that this

statement is true

Now,

Forn=k + 1 we have

2 k—1 k

plk+1):a+ar+ar’+..+ar*=a+ar+ar’+..+ar* ! +ar

il e
= a. i __11 + ar® (using (1))
a(r® = 1) + (r = ar®
B r—1
ar¥(1+r—1) —a
= r—1
ark r— a
s j‘“ l
a(rftl — 1)
=—F"
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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 n

Question:13 Prove the following by using the principle of mathematical induction for

allncN:
Answer:

Let the given statement be p(n) i.e.

For n =1 we have

3
p(1) : (1+—) =4=(14172=2"=4
1 . which is true

For n = k we have

, Let's assume that this statement is true

Now,

Forn=k + 1 we have

: 20k+1)+1
TRRTT (RRCUETIE ) R—

o k+DP+(2(k+ 1)+ 1)
= (1) ( e )
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K241 4+2k+2k+2+1)
k2 + 4k + 4)
k+2)*

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 n

Question:14 Prove the following by using the principle of mathematical induction for

allncN:
Answer:

Let the given statement be p(n) i.e.

For n =1 we have

p(1) : (1+%)=2=|{1+1]=2

, Which is true

For n = k we have

, Let's assume that this statement is true

Now,
Forn=k + 1 we have

&nbsnbsp;
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=(k+1) (1 + %H) (using (1))

k+1+1
=[.ﬁ+l](ﬁ)

= (k +2)

=(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 n

Question:15 Prove the following by using the principle of mathematical induction for

qa .0 BB g (2n—1)(2n + 1)
<+ 3 .1‘2 i an — il — h
aIIuEN:l E +5+ ...+ (2n-1) 3

Answer:

Let the given statement be p(n) i.e.
n(2n —1)(2n+1)

3

pn): 12+ +52+ .. +(2m—-1)%=

Forn=1 we have oy |
2 . ‘ 40

p(1):12=1= 1(2(1) 1.1(3(1]4“1):1..1.&:1 -

9 3 . which is true

For n = k we have

2 _ k(2k—1)(2k+1)

) o 12355 {21 :
plk) ( ) 3 Let's

assume that this statement is true
Now,
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Forn=k + 1 we have
pllid-1) s PRty o 20 1) =18
=12 4+32 824+ (2k—-12 (2 +1)—-1)2

3R 1§[Ek+ Dt @k+1)—1)? (using (i)
fe(2k — 1)(2k + 1) + 3(2(k+ 1) — 1)?
k(2k — 1)(2k + 1]3+ 3(2k + 1)
(2k + 1}{;-;(2;;—3 1) +3(2k+ 1))
(2k + 1)(242 — i+ 6k + 3)
(2k + 1)[2;:2:1 5k + 3)
(2k + L][;?:LB-Z + 2k +3k+3)
(2k + 1)(2k +33'J (k+ 1
(k + 1)(2[k~3+ 1) —-102(k+1)+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 n

Questian:ﬂ:‘il?‘rovelthe fcrll?wing by using the plrinciple of mathematical induction for
1

— _ —

dlneN:14 47 710 7 (31-2)(3n+1) (3n+1)

Answer:
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Let the given statement be p(n) i.e.

1 1 n
PO gttt T B G D GBaa D
For n =1 we have
: | | | | |
;:[H:—_=—=‘ = - =
L4 4 (3()+1) 3+1 4 whichistrue
For n =k we have
, Let's assume that this statement is true
Now,
Forn=k + 1 we have
;[I-'+1]-i—|—i+i+ + 1
B T ar T G 1 T | 1)
1 1 1 1 1
= —t—F+—+ ..+
14 47 710 T BE-2)@k+ 1) @Bk+rD 2B+ D+ 1)
ke | : :
== -+ = Sirn 1
3k+1  (3k+ 1)(3k+4) (using (1))

/ 1
3k + 1 \k+3}:—|—-1)
1 [k(3k+4)+1
“3k+1\ 3k+4 )
1 (3t +4k+1
T 3k+1\ 3k+4 )
1 348+ k+1
3k+1\  3k+4 )
| ((3k+1)(k+1)
\ 3k +4 )
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. (k+1)
CB(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 n

Questinn:ﬁlPr{we the fnlli:wmg by using the [i"rrinciple of mathematical induction for

n
§ oo + _+ o +“. |_ ==
alncN:35 57 79 (2n+1)(2r+3) 3(2n+3)

Answer:

Let the given statement be p(n) i.e.

(n) 1 1 . 1 G 1 n
) g e f— =
P35 57" 70 (2n+1)(2n+3) 3(2n+3)
For n =1 we have
. 1 1 1
Pl i == SR =

13.1'_'1 J.l'] l3 (2[1] -+ SJ 3.!] IU X th:h ]_5 tme
For n = k we have
, Let's assume that this statement is true
Now,
Forn=k + 1 we have
(k+1): ! +—+ S L
4 '35 57 780 T R+ D+ D2Kk+1)+3)
= : + . + - n BT o : + :
35 BT TH T (2k+1)(2k+3) (2(k+1)+1)(2(k+1)+3)
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k

2.&4—3 (2k
%
I

) (using (i))

I__.-'I

(
)
2A+3 3(2 ij)

(
(s

T2k +3( Is(;:i+3)
=16
Ha

k(2k +

2k + !
b+

2A+r.'l
}.P+3 k+1))

A2+2k+&A+i
JJ I—I

2L+
(k+1
(2A+]|

B (k+1)

3(2(k + 1) + 3)

32k +5

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 n

Question:18 Prove the following by using the principle of mathematical induction for

1+2+3 < —(2 1
dineN: +243+...4+n I'ln+ )2,

Answer:

Let the given statement be p(n) i.e.
pn):1+2+3+..+n<-(2n+ 1%,

o

For n =1 we have
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1 1 9
e e 0 g o (e (O
p(1) 8( (1) ) a(j 8 , which is true

For n = k we have

1
(k) : 1+2+3+...+ k< =(2k+1)? — (i
p(k) 8{ ) U,Let‘s assume that this

statement is true

Now,

Forn=k + 1 we have
plk+1): 142434+ . +k+1=14+2+3+..+k+k+1

(2k +1)% + (k+ 1) (using (i))
(2k + 1)2 + 8(k + 1))

4k? + 4k + 1 + 8k + 8)

i T i T i

4k* + 12k + 9)

(2 + 3)°

Wl = —og| =g —ol]

(2(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 n
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Question:19 Prove the following by using the principle of mathematical induction for

all n € N:n(n+1)(n+5)is amultiple of 3.
Answer:

Let the given statement be p(n) i.e.
pln) :n(n+1)(n + 5)
For n =1 we have

p(1): {1+ 1){1+5) = 1.2.6 = 12 which is multiple of 3, hence true

For n = k we have

plk) : k(k + 1)(k + 5) — (i), Let's assume that this is multiple of 3 = 3m

Now,

Forn=k + 1 we have
plk+1):(k+D(k+1)+D((k+1)+5)=(k+D(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 + 2(.’ +1)(k+5)+ (k+ 1)(k+2) (using (i))
=3m+ (k+1)(2(k+5) + (k+ 2)) (using (i))
= 3m + (k +1)[21+1u+! + 2)
= 3m + (k + 1)(3k + 12)
=3m+3(k+1)(k+4)
=3(m+ (k+1)(k+4))

— 3 Where (! = (m + (k+ 1)(k +4))) some natural number
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Thus, p(k+1) is true whenever p(k) is true
Hence, by the principle of mathematical induction, statement p(n) is multiple of 3 for all

natural numbers n

Question:20 Prove the following by using the principle of mathematical induction for

alln € N : 10! + 1s a divisible by 11.
Answer:

Let the given statement be p(n) i.e.
pln): i e |

For n =1 we have

p(1) 1 107071 41 = 1021 4 1 = 10" + 1 = 11 which is divisible by 11, hence true

For n = k we have

plk) : 10%-1 41 — (i), Let's assume that this is divisible by 11 = 11m

Now,

Forn=k + 1 we have
plk +1) : 10%F+D=1 41 q2+2-1 4

nbsp;
. 1D2k+1 1
=110 1 - 1) 41

= 102(11m) — 100 + 1 (using (1))
— 100(11m) — 99
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= ll('l[![]m. - EJ)

— 11{Where ! = (100m — 9) some natural number

Thus, p(k+1) is true whenever p(k) is true
Hence, by the principle of mathematical induction, statement p(n) is divisible by 11 for

all natural numbers n

Question:21 Prove the following by using the principle of mathematical induction for

all n € N : 2™ — " is divisible by * + ¥/
Answer:

Let the given statement be p(n) i.e.

M
I

p(n) 2 —y*"
For n =1 we have
n

p(1) 1™V — %V — 22—y = (z — y)(x + y) , which is divisible by (* + ¥) , hence
true (using a® — b% = (a + b)(a — b))

For n = k we have

p(k) : 2% — — (i), Let's assume that this is divisible

by (£ + y)=(r+y)m

Now,

Forn=k + 1 we have
i‘?“F +1) p2Ak+1) _ yzucflj _ 2k 2 yik‘y-z

- )
= (g gtk ) 2k 2
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= 22 (% — ) 2 g

2 — yhy* (using (i)

=z (z+y)m+ ((z—y)(z+y))y™ (using a* —b* = (a+b)(a—b))
= (r +y) (.r'z.m + (x — .e;_].yw"}

= 2*(z + ylm + (x

= (v + y)! where | = (z%.m + (x — y).4™) some natural number

Thus, p(k+1) is true whenever p(k) is true
Hence, by the principle of mathematical induction, statement p(n) is divisible

by (. + ¥) for all natural numbers n

Question:22 Prove the following by using the principle of mathematical induction for

alln € N: 322 — 8n — 0 is divisible by 8.
Answer:

Let the given statement be p(n) i.e.
pn):3"t2 _8n—9

For n =1 we have
p(1) : 3242 _§(1) —9=3"-8-9=81-17=64 =8 x 8§ . which is divisible

by 8, hence true
For n = k we have

p(k): 3%+2 _8k —9 — (i), Let's assume that this is divisible by 8 = 8m

Now,

Forn=k + 1 we have
plk +1) : 3%E++2 _g(g 4 1) —g=3%+H2 _g(x +1)—9
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=3%+232 8k —-8-9

=3%(3%+2 — Bk — 9 +8k+9) -8k —17

= 3%(3%+2 8k — 9) + 32(8k + 9) — 8k — 17

— 9 x 8m + 9(8k +9) — 8k — 17 (using (1))
=0x8m+ T2k + 81 —8k - 17

=9 x Bm + 80k — 64

= 0 x 8m + 8(10k — 8)

= 8(9m + 10k — 8)

— 8/ where ! = 9m + 10k — 8 some natural number

Thus, p(k+1) is true whenever p(k) is true
Hence, by the principle of mathematical induction, statement p(n) is divisible by 8 for all

natural numbers n

Question:23 Prove the following by using the principle of mathematical induction for

alln € M:41" — 14" is a multiple of 27.
Answer:

Let the given statement be p(n) i.e.
pln) 41" — 14"

For n =1 we have
p(1) 1411 — 141 = 41 — 14 = 27 which is divisible by 27, hence true

For n = k we have

p(k) : 41% — 14% — (1), Let's assume that this is divisible by 27 = 27m
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Now,

Forn=Kk + 1 we have

plk +1) : 4181 — 1481 41k 41 _ 14% 14

= 41(41% — 14% + 14%) — 14*.14

= 41(41% — 14*) + 14%.41 — 14%.14

= 41(27m) + 145(41 — 14) (using (i))
= 41(27m) + 14*.27

= 27(41m + 14%)

— 97/ where | = 41m + 14" some natural number

Thus, p(k+1) is true whenever p(k) is true
Hence, by the principle of mathematical induction, statement p(n) is divisible by 27 for

all natural numbers n
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