Solution @ Let s¢,) be the given statement ;

_ @3"-1)
T2

Since Sy =1=-—— =1
The statement s, is true for n=1

Assume that the statement s()is true for n=k , then

- 2 k-1 _ 3D
Say = 1+3+ 3%+ ... + 3 =

We show that the statement s is true for n=k+1

(3 (k+1)_1)

We show that,  S41) = >

We observe that,
Sty = 1 +3+ 3%+ L. + 3k-14 3(k+D-1

S(k) + 3k

3k_q
- ( ) + 3k
2
_3k—1+6k
B 2

gk_q

2

3.3k-1
2

(3(k+1)_1)
s(k+1) = T

. The formula is true for n=k+1

By the principle of mathematical induction Smy Is true for all n€ N.

1+3+ 32+ ....+3"1= (32—_1), is true for all n€ N.
2. 13+ 23 +33 + ..+ nd = [n(nTH)]2

Solution @ Let s¢,) be the given statement ;

sy = 1P+ 23 +3% + L + nd = [—n(n;l)]2



1(1+1)?%
" =

Since Sy = 1= 1

The statement s, is true for n=1

Assume that the statement s is true for n=k , then

k(k+1)

- 13 3 3 3 - 2
Sy = 17+ 2° + 3% + .. +k—[2]

We show that the statement s is true for n=k+1

2 2
We show that,  Sgeiq) =w
We observe that,
Sy = 1P+ 23+ 33+ L + k3+ (k+1)3

=S(k) + (k + 1)3

k2 (k+1)?

+ (k+1)3

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

(k+1)?[k?+4(k+1)]
4

(k+1)?[k?+4k+4]
4

(k+1)2%(k+2)?
4

(k+1)?[ (k+1)+1)?
Sk+1) = T

. The formula is true for n=k+1

By the principle of mathematical induction s, is true for all n€ N.

nn+1 .
13+ 28 +33 + .+ nd =] (2 )12, is true for all n€ N.
1 1 1 2n
301 4 — 4+——— 4 ... +———— ="
1+2 14243 14243+ n n+1

Solution @ Let s¢,) be the given statement ;

1 1 1 2n
1+—+ + et /) =—
+ +2+ +2+3+-n  n+
1+2 14243 14243 1
1 1 2 2n
Smy = 1+ —+ o + =—
nmn n
1+2 14243 (n+1) +1

. 2
Since Sa) < 1 =m



The statement s is true for n=1

Assume that the statement s()is true for n=k , then

1 1 2 2k
Sy = 1+ —— +——+ o = —
142 14243 k(k+1) ~ k+1

We show that the statement s is true for n=k+1

_2(k+1)
We show that, sS4y = (+D+1
We observe that,
Sk+1) = 142 14243 = v k(k+1)  (k+1)[(k+1)+1]

2
=St Ginken

2k 2

= +—_—
k+1  (k+1)(k+2)

_ 2k(k+2)+2
T (k+1)(k+2)

_ 2Kk%+42k+2
T (k+1)(k+2)

_ 2(k%+k+1)
T (k+1)(k+2)

_ 2(k+1)?
T (k+1)(k+2)

_ 2(k+1)
T (k+2)

_2(k+1)
S+ = o1

. The formula is true for n=k+1

By the principle of mathematical induction s, is true for all n€ N.

14 — 40— 4 42 :Z—n, is true for all n € N.
1+2 14243 n(n+1) n+1
4. 123 +234 + 346 + e + n(n+1)(ne2) = OB

Solution : Let Sm) be the given statement ;

The nt"* term of the given series is n(n+1)(n+2)

Sy = 1.23 + 2.3.4 + 346 + +n(n+1)(n+2) = "("“)(Tz)("”)
Sy = 123 =6 = 1a+1)A+2)A+3) =6 , for n=1
&) 2



The statement s is true for n=1

Assume that the statement s()is true for n=k , then
Sty = 1.23 + 234 + 346 + .......... + k(k+1)(k+2) = w
We show that the statement s, is true for n=k+1

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

We show that,  Sqyq) =

We observe that,
Stke1) = 1.2.3 + 234 + 346 + . + k(k+1)(k+2 ) + (k+1) [(k+1) + 1] [k+1) + 2]

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

- —"("“)(":2)("*3) + (k+1) (k+2) (k+3)
- k(k+1)(k+2)(k+3) + 4 [ (k+1)(k+2)(k+3)
4

_ (k+1)(k+2)(k+3) [k+4]
4

. (k+1) [(k+1)+1] [(k+1)+ 2] [(k+1)+ 3]
- S(k+1) 2

. The formula is true for n=k+1

~ By the principle of mathematical induction s, is true for all n€ N.

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

123 + 234 + 3.4.6 + ........... +n(n+1)(n+2) = "

, is true for all n € N.

5. 13 +2.32+3.3%+ ... +n 32 = 2003
.+, :

Solution : Let Sn) be the given statement ;

_ (2n—1)3"*143

— 2 2 2
Smy = 13 + 2.3+ 3.3+ ... +n.3 ”

_ (1-1)3'*143 12 _ 3

" 7 , for n=1

Since Sa1) = 3
The statement s, is true for n=1

Assume that the statement s is true for n=k, then

_ (2k-1)3%+1 43

- 2 2 2
Sy = 1.3 +2.3°+ 3.3+ ... +n.3 "

We show that the statement s, is true for n=k+1

2[k+1]-1)3Kk+D+1 43
We show that, sg4q) = (2fk+1] )4 i

We observe that,



Stkeny) = 13 + 2,324 3.3%+ . +n.32 + (k+1) 3k+1
= S(k) + (k+1) 3k+1

2k—1)3k+1 43
= DSy (1) 360
(2k-1)3K*1 43 + 4 (k+1)3k+1
4

—1+4k+4)+
3k+1 (2k—1+4k+4)+3
4

3k+1 (6k+3)+3
4

3k+13(2k+1)+3
4

(2k+1)3.3k*1 4+ 3
4

_ (2[k+1]-1)30k+ D1 43
Sk+1) = 2

. The formula is true for n=k+1
By the principle of mathematical induction s, is true for all n€ N.

_4y2n+1
13 +2.32+3.3%2+ ... +n. 3% = M# , is true for all n € N.

n(n+1)(n+2)

6.12 + 23 +34 + ... + n.(n+1) 3

Solution : Let Sn) be the given statement ;

nn+1)(n+2)

Sy = 1.2 + 23 434 + ... + n.(n+l) = 3

1(1+1)(1+2) _

2, for n=1
3

Since Sy =2 =
The statement s, is true for n=1

Assume that the statement s is true for n=k, then

Sky = 12 +23 +34+ ... + K.(K+1) = w
We show that the statement s is true for n=k+1

We show that, 5(k+1) _ (I(+1)[(I(+1)3+1] [(K+1)+2

We observe that,

Sk+1) = 12 +23 +34 + ... + K.(K+1) + (K+1) [(K+1) + 1]



Sy + (K+1)(K+2)

- —K("“;(K“) + (K+1)(K+2)
K(K+1)(K+2)+ 3[(K+1)(K+2)]
3

_ (K+1)(K+2)[K+3]
3

(K+D[(K+1) +1] [(K+1)+2
S(k+1) B

. The formula is true for n=k+1

~ By the principle of mathematical induction s, is true for all n€ N.

12 +23 +34 + ... + n.(n+l) = w, is true for all n € N.
2 —
7. 13 +35+57 + ... + (2n-1)(2n+1) = 2enten-1)

3

Solution @ Let s¢,) be the given statement ;

n(4n?+6n-1)

Smy = 1.3 +35+57 + ... + (2n-1)(2n+1) = 3

1(4.12+61-1)

= 3, for n=1
3

Since Sy =3 =
The statement s is true for n=1

Assume that the statement s is true for n=k then

k(4k?+6k—1)

Say = 1.3 +35+ 57 + ... + (2k-1)(2k+1) = 3

We show that the statement s is true for n=k+1

(k+1) [4(k+1)%2+6(k+1)—1]
3

We show that,  S4q) =

We observe that,

Say = 13 +35+ 57 + ... + (2k-1)(2k+1) + [2(k+1)-1] [2(k+1)+1]

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

2 _
- k(k7+ok-1) ;6" D4 (2k+1)(2k+3)
k(4k2+6k—1) +3(2k+1)(2k+3)
3

(4k3+6k%—k)+( 12k?+24k+9)
3




4k34+18k?%+23k+9
3

_ (k+1) (4k?+14k+9)
- 3

_ (k+1) (4k2+8k+6k+4+6—1)
- 3

_ (k+1) [ (4k?+8k+4)+[(6k+6)—1] ]
3

(k+1) [ (4(k+1)%+6(k+1)-1]
© S(k+1) 3

~ The formula is true for n=k+1
~ By the principle of mathematical induction s, is true for all n€ N.

n(4n?+6n—1)

1.3 + 35 + 57 + ... + (2n-1)(2n+1) = , is true for all n€ N.

8 1.2 +22%2+3.2%2+ ... +n.2" = (n-1) 2" +2
Solution : Let St be the given statement ;
Smy = 1.2 +22%+3.2%+ ... + n.2" = (n-1) 2™ 42
Since sy = 2= (1-1)2M1+2 =2
The statement s is true for n=1
Assume that the statement s, is true for n=k, then
Sty = 1.2 +22%+3.2%+ .. + k.2F = (k-1) 2F+1 42
We show that the statement s is true for n=k+1
We show that, Sgeiq) = [ (k+1)-1] 2(k+D+1 4o
We observe that,

Skany = 1.2 + 222+ 3.2%+ . + k2K +  (k+1).2Kk*+1

Sy + (k+1).2%*1

(k-1) 2%+1 42 4+ (k+1).2K*+1

= 2K+1 [ (k-1) +(k+1) ] +2

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

2k+1 oK 4+ 2

Sterny = [(ke1)-1] 2K+DHL 4o



The formula is true for n=k+1
By the principle of mathematical induction Smy Is true for all n€ N.

1.2 + 222+ 3.22+ ... + n.2" = (n-1) 2™ 42, is true for all n€ N.

1 -—

1
=1-—
2n 2n

Solution : Let s¢,) be the given statement ;

+
[N
+
+
|
]
[EY
[
|

ST 2
The statement s is true for n=1

Assume that the statement s is true for n=k, then
1
4

1
Sy =

We show that the statement s, is true for n=k+1

We show that, sp41) = 1'%

We observe that,
S = 1yl ily + +
(k+1) - 2 2 8 .......

1
- S(k) + 2k+1

1 1

=1-%+o5

Zk.2k+1 _2k+1 + Zk

2k 2k+1

2k 2k 3 _ok o 4 2k
2k2k+1

2k(2k2 -2 +1)
2k2k+1

2k -1
2k+1

2k+1 _q
2k+1

_ 1
Stet) = 1- o

The formula is true for n=k+1

By the principle of mathematical induction s is true for all n€ N.



1 1 1 1 .
R e e R + —==1-—, is true for all n€ N.
2 4 8 2n 2n
1 1 1 1 n
10, — +— + — + ........ + =
25 58 811 (B3n-1)(3n+2)  (6n+4)

Solution @ Let s¢,) be the given statement ;

1 1 1 1 n

Sy = - +§ 511 + o =(3n_1)(3n+2) - (6n+4)

1 1 1

S T 107 6144 10

Since

The statement s is true for n=1

Assume that the statement sy is true for n=k, then

1 1 1 1 k

Sty T o5 tssten T YGhoDGk+2) . (kD)

We show that the statement s, is true for n=k+1

k+1
We show that,  Sq4q) = Skt 1)+4

We observe that,

1 1 1 1

Ste+1) = 55 Y5 Tea T t GGk T Bl -1 Bl +2]

St * Grr2)(3k+s)

ko, 1
(6k+4)  (3k+2)(3k+5)

K(BK+2)(3K+5) + (6K+4)
(6K+4)(3k+2)(3k+5)

K(3K+2)(3K+5) + 2 (3K+2)
(6K+4)(3k+2)(3k+5)

(BK+2) [k (3K+5) +2]
(6K+4)(3k+2)(3k+5)

k (3K+5) + 2
(6K+4)(3k+5)

k?+5k+2
(6K+4)(3k+5)

k?+3k+2k+2
18k2 +12k+30k+20

3k(k+1)+2(k+1)
6k(3k+2)+10(3k+2)

(3k+2)(k+1)
(6k+10)(3k+2)



(k+1)
(6k+10)

< _ k+1
(k+1) = gk+1)+4

. The formula is true for n=k+1

By the principle of mathematical induction s, is true for all n€ N.

1 1 1 1

+ + } = , is true for all n € N.
25 58 811 (3n-1)(3n+2)  (6n+4)

1 1 1 1 _ n(n+3)

11, — + — + — + ....... =
123 234 345 nn+1)(n+2)  4(n+1)(n+2)

Solution @ Let s¢,) be the given statement ;

1 1 1 1 _ n(n+3)

Sm T 123 T 234 T3as T T nenmen) | amrnmen)
. N (¢S ) M S
Since Sw =% T 4(1+1)(1+3) 423 6

The statement s is true for n=1

Assume that the statement s is true for n=k, then

1 1 1 _ k(k+3)

1
Sy = —= t—— + —— + ... + =
(09 123 = 234 345 k(k+1)(k+2)  4(k+1)(k+2)

We show that the statement s is true for n=k+1

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

We show that,  S(r1) = 4 (k+1)+1] [ (k+1)+ 2]

We observe that,

1 1 1 1 1
Stet1) = T3 Y234 tzas T P rinken T (ke D+ 1] (ke D+2]

1
=St Gk (ke3)

k(k+3) N 1

T4kt (k+2)  (k+1)(k+2)(k+3)
k(k+3)? + 4

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

k(K% +6k+9) + 4
T 4(k+1)(k+2)(k+3)

_ (K3 +6K%+9K) + 4
T 4(k+1)(k+2)(k+3)

k3 +6k%4+9k +4
T a(k+1)(k+2)(k+3)



_ (K%45k + 4)(k+1)
T 4(k+1)(k+2)(k+3)

(k1) (k+4)(k+1)
T a(k+1)(k+2)(k+3)

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

(k+1)[ (k+1)+3]
St+1) T D+ [k D+ 2]

. The formula is true for n=k+1

By the principle of mathematical induction s, is true for all n€ N.

1 1 1 1 _ n(n+3)

—— t — + —— + ...+ = i .
1.2.3 2.3.4 3.4.5 nn+1)(n+2) 4(n+1)(n+2) ’ is true for all n€ N
n
_ -1
12. a+ar+ar3 + ... yarnt = 20D ), r#1
(r-1)

Solution @ Let s¢,) be the given statement ;

Smy =@ +ar+ard + ... +ar™1 = —((r—l))

1_
For n=1, s(1) = a =—a((:_1)1) =a

The statement s, is true for n=1
Assume that the statement s, is true for n=k . then

- 3 k-1 - a1
Stky =a@a+ar+ar’ + ... +ar = oD
We show that the statement s is true for n=k+1

(k+1) _
We show that sgq) = ar ™ -1

(r-1)
We observe that,
Stk+1) =@ +ar +ar’ + ... +ar"™l 4 grk+D-1
= sg + arkr-1
_ a(rk—l) k
== tar

_a(rk-1)+rk@-1)
h (r-1)

_a (rk-1+ rk+1—rk)

(r-1

a (T(k+1) _1)
Soeen) = oy



. The formula is true for n=k+1
~ By the principle of mathematical induction s, is true for all n€ N.

n—1 a(r™-1)

a+ar+ard + ... +ar = ———— is true for all n€ N.
(r-1)
3 5 7 2n+1 | 2
13.(1+1)(1+4)(1+9) ............ (1+n2 )=(n+1)

Solution @ Let s¢,) be the given statement ;

2n+1
n2

S(n)=(1+%)(1+2)(1+g) ............ (1+ ) = (n+ 1)2

say =4= (1+1)%2=4, Forn=1

The statement s, is true for n=1

Assume that the statement s()is true for n=k , then

2k+1
k2

S(k)=(1+%)(1+2)(1+g) ............ (1+ ) = (k + 1)2

We show that the statement s is true for n=k+1
We show that, sg4qy =[(k +1) + 1]

We observe that,

2 k+1

3 5 7 2(k+1)+1
Sterny = (1+42) (142) (14 2) o (1425 (2D

) (14 (k+1)2

)

2k+3
- S(k) (1+ (k+1)2 )

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

- 2
= (k+1)? [

]

_ (k+1)% (k+1)%+ (2k+3)
- (k+1)?

= (k+ 1% + 2k +3)
= k%+2k+1+2k+3
= k*+4k + 4
= (k+1)2
v Sgeny = [(k+1)+172
. The formula is true for n=k+1

- By the principle of mathematical induction s is true for all n€ N.

2n+1
n2

(1+%)(1+%)(1+g) ............ (1+

) = (n+1)2, is true for all n€ N.



14. [1+§] [1+%] [1+§] ......... [1+%] = (n+1)
Solution @ Let s(,) be the given statement ;
Sy = 1471 [+5] (1451 e [T+ ] = (n41)
Since Sy = [1+% ]=2=(1+1) =2
The statement s, is true for n=1
Assume that the statement s, is true for n=k, then
Sw) = [1+% ] [1+§ ] [1+§ | [1+% ] = (k+1)
We show that the statement s, is true for n=k+1
We show that, = Sqyq) = [(k+1)+1]
We observe that,

S(e+1) = [1+%] [1+%] [142] e (1421 [+ ]

= (k#1) + [1+— ]

(k+1)+1

= (k+1) + [ 1

]

_ [(R+1)(k+D)]+ [ (k+1)+1)]
- k+1

_ (k+D) [(k+1)+ 1]
- k+1

© Sgen) = [(k+1) +1]
. The formula is true for n=k+1

~ By the principle of mathematical induction s, is true for all n€ N.

1 1 1 1 .
[1+I] [1+5] [1+§] ......... [1+;] = (n+1), is true for all n € N.

15. 1% + 32 + 52 + + (2n—1)? = 2en-bentl
12+ 3%+ 5% + L. .
Solution @ Let s¢,) be the given statement ;

Smy = 12+ 3%+ 5% + .. +(2n—1)2=w



1(2.1-1)(2.1+1)

=1, for n=1
3

Since Sy = 1=
The statement s, is true for n=1

Assume that the statement s is true for n=k, then

Sy = 12+ 3% + 5% + +(2k—1)2=w
We show that the statement s is true for n=k+1

We show that, Sgesq = (k+1)[2(k+1);1] [2(k+1) +1]

We observe that,
Ste1y = 1%+ 3%+ 5%+ + 2k —1)?% +[2(k+ 1) —1]?

Sy + 2k + 1)?

_ k(2k—1)(2k+1)

. + (2k +1)?

k(2k-1)(2k+1) + 3 (2k+1)?
3

(2k+1) [ k(2k—-1)+ 3 (2k+1)]
3

(2k+1) [(2k?—k) + 6k+3]
3

(2k+1) (2k?—k + 6k+3)
3

(2k+1) (2k?+ 5k+3)
3

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

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

(k+1) [ 2(k+1)—1] [2(k+1) +1]
S(k+1) 3

. The formula is true for n=k+1

. By the principle of mathematical induction Smy Is true for all n€ N.

n(2n-1)(2n+1)

3 , is true for all n€ N.

12 + 32 + 52 + ... + (2n—-1)?% =

1 1 1, N 1 o n
14 47 710 (3n-2)(3n+1)  (3n+1)

Solution @ Let s¢,) be the given statement ;



1 1 1 _n

Sy = T2t Y7o T t GG - Gnel)
. 1 1 1
Since Sy =35 = Gy "1’ for n=1

The statement s, is true for n=1

Assume that the statement s is true for n=k, then

1 k
+ -
1.4 47 7.0 (3k—2)(3k+1)  (3k+1)

We show that the statement s is true for n=k+1

k+1
We show that, sS4y = 3kt D+1

We observe that,

1 1 1 1 1
S = — 4+ — 4+ — + ........ + +
(k+1) 14 47 = 710 (3k-2)(3k+1)  [3(k+1)—2] [Bk+1)+ 1]

St * GrrnEkea)

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

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

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

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

k+1
(3k+4)

s k41
(k+1) = 3(k+1)+1

. The formula is true for n=k+1

By the principle of mathematical induction Smy Is true for all n€ N.

1 1 n .
— =+ —— + + = , is true for all n€ N.
1.4 4.7 7.10 (3n-2)(3n+1) (3n+1)
1 1 1 1 n
17. — + — + — + ... + =
3.5 5.7 7.9 (2n+1)(2n+3) 3(2n+3)

Solution @ Let s¢,) be the given statement ;

< 1,11 . 1 _n
M = 35 " 57 " 79 @ T (2n+1)(2n+3)  3(2n+3)
. 1 1 1

Since Sa) =13 = = —, for n=1

15 3(2.1+3) 15



The statement s is true for n=1

Assume that the statement s is true for n=k, then

PSR U SR SN . 1 ok
k) = 35 " 57 79 @ T (2k+1)(2k+3)  3(2k+3)

We show that the statement s is true for n=k+1

k+1

We show that, Stk+1) = 32k 3]

S I T + ! + !
Sty = 35 T 57 70 o (2k+1)(2k+3) [2(k+1)+1] [2(k+1)+3]

1
= St Gre3)zk+s)

.k N 1
T 3(2k+3)  (2k+3)(2k+5)

_ k(2k+5)+ 3
T 3(2k+3)(2k+5)

_ 2k*+5k+ 3
3(2k+3)(2k+5)

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

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

_ k+1
Ste+D) T FR0rD+ 3]

. The formula is true for n=k+1

By the principle of mathematical induction s, is true for all n€ N.

1

T = , is true for all n€ N.
35 57 79 (2n+1)(2n+3)  3(2n+3)

18. 1+2+3+..... +n<%(2n+1)2.

Solution : Let Sm) be the given statement ;

1+42+3+..... +n<§(2n+1)2
n(n+1) 1 2
—— <3 (2n+1)
If n=1, 1D L 21+ 1)
1<2
8

The statement s, is true for n=1



Assume that the statement s is true for n=k, then
1+42+3+.... +k<%(2k+1)2
We show that the statement s, is true for n=k+1

14243+ +k + (k+l) < % (2k + 1)% + (k+1)

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

% [(2k + 1)2 +8 (k+1)]

% [ (4k? +4k+1)+ 8k+8]

%(4k2+12k+9)
= < (2k + 3)?
= S [2(k+ 1) +1]?
14243+ .. +k + (k1) < % 2k + 12 + (k+1)
. The formula is true for n=k+1
~ By the principle of mathematical induction s, is true for all n€ N.
19. n(n+1) (n+5) is a multiple of 3.
Solution : Let Sn) be the given statement ;
n (n+1) (n+5) is a multiple of 3
if n=1, 1(1+1) (1+5) = 9 is a multiple of 3
The statement s, is true for n=1
Assume that the statement s, is true for n=k, then
k (k+1) (k+5) is a multiple of 3
k(k+1) (k+5) = 3t (t is a natural number) ... (1)
We show that the statement s, is true for n=k+l
(k+1) [ (k+1) +1] [(k+1)+5] is a multiple of 3
(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)

3t +2(k+1) (k+5) + (k+1) (k+2) from (1)

3t + (k+1) [2 (k+5) + (k+2)]

3t + (k+1)[2k+10 + k+2]

3t + (k+1) (3k+12)

=3t + (k+1) 3(k+4)
=3[t +(k+1) (k+4)] {[ (t+(k+1) (k+4) ] is some natural number }
(k+1) [ (k+1)+1] [(k+1)+5] is a multiple of 3
. The formula is true for n=k+1
~ By the principle of mathematical induction s, is true for all n€ N.
20. 102" 1 +1 is divisible by 11.
Solution : Let Stn) be the given statement ;
102" 1 +1 s divisible by 11
If n=1, 10%171+1 = 11 is divisible by 11
The statement s is true for n=1
Assume that the statement s is true for n=k, then
10%%=1 +1 s divisible by 11
10%k-1 41 = 11t (t is a natural number )
1021 =11t -1 ... (1)
We show that the statement s is true for n=k+1
102k+D-1 41 s divisible by 11
1021 =11t -1 ... from (1)
10%%-1 . 10% = (11t -1) 102
102k-1+2 = 102, 11t - 102
102(k+D-1 = 102, 11t - 102
Add 1 on both sides, we get

102k+D-1 41 = 102, 11t - 102 +1



102k+D-1 41 = 102, 11t - (100 -1)

102(k+1)—1 +1

100. 11t -99

102k+D-1 41 = 11 (100t - 9) [ (100t-9) is some natural number ]

10271 +1 is divisible by 11
. The formula is true for n=k+1
- By the principle of mathematical induction s is true for all n€ N.
21. x2"-y2" s divisible by (x+y).
Solution : Let Stn) be the given statement ;
x2" - y2" s divisible by (x+y)
If n=1, x21-y21 s divisible by (x+y)
x2-y2 = (x+y)(xy) is divisible by (x+y)
The statement s is true for n=1
Assume that the statement s is true for n=k, then
x%k - y2k s divisible by (x +vy)
x2 -y = (x+y)p (p is quotient)
We show that the statement s is true for n=k+1
x 2K+ _p2(k+1) s divisible by (X +Y)
We know that, x2K-y2k = (x+y)p
x? = (x+y)p - y**
X x =[(x+y)p - y*Ix
x2K+L = (x+y)px - y2Kx
X2KHL 2Rl o (yhy) px - y2K x - y2k+t
X2KHL 2R+l = (xhy) px - y2K(xty)
X2RHL 2R+l oy hy) [px - y2K]
[px - y?] is a factor of (x+y) ]
x2k+D) _y2(k+1) s divisible by (x+y)

~ The formula is true for n=k+1



By the principle of mathematical induction Smy Is true for all n€ N.
22. 32™*2_8n-9 s divisible by 8.
Solution @ Let s¢ be the given statement ;
322 _8n—-9 s divisible by 8
If n=1, 3%1*2_-81-9 = 64 is divisible by 8
The statement s, is true for n=1
Assume that the statement s is true for n=k, then
32k+2 _gk-9 s divisible by 8
32k+2 _gk-9 = 8t (t is a natural number )
We show that the statement s, is true for n=k+1
We show that, 320c+1+2 _g(k+1) 9 is divisible by 8
We have that, 32k+2 _gk—9 = 8t
32k+2 - 8t+8k+9
32k+2 32 (8t+8k+9)3?

32k+2 32 g(k+1)—9 = (72t +72k +81) -8(k+1) - 9

72t +72k + 81 -8k-8 -9

72t +64k +64

8(9t + 8k + 8)
[ (9t +8k+8) is some natural number ]
32(k+1)+2 _g(k41)—9 s divisible by 8
~ The formula is true for n=k+1
- By the principle of mathematical induction s, is true for all n€ N.
23. 41™ -14™ is a multiple of 27.
Solution : Let Sm) be the given statement ;
41™ -14™ is a multiple of 27
Since, 411 -14' =27 is a multiple of 27

The statement s is true for n=1



Assume that the statement s is true for n=k, then
41% -14% is a multiple of 27
41% - 14k = 27t (te N)
41% = 27t + 14
We show that the statement s, is true for n=k+1
We show that 410+1) - 14041 s 3 multiple of 27
We have 41% = 27t +14*
41% 41 =(27t+14%)41
411 = (27t +14% ) 41
41K+ 14% 14 = 41.27t+ 14%.41 - 14%.14
41K+ 14K+ =41 27t + 14K (41- 14)
41K+ 14541 =47 27t + 14%.27
41%F1 14K+ = 27(41t + 145)
[ (41t+ 14%) is some natural number ]
410+1) _140+1) s 3 multiple of 27
~ The formula is true for n=k+1

- By the principle of mathematical induction s is true for all n€ N.












