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Ex 12.1

Ql

2{n):nfn+1) iseven
P(3):3.[3+1) is even
Q2
P [n): n® +n is divisible by 3
P (3):3%+3 is divisible by 3
= P (3): 30 is divisible by 3.
- P[3)is true
MNow,
P(4): 4%+ 3= 67 is divisible by 3
Since, 67 is not divisible by 3

So, P(4) is not true
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Pfn):2" 23n
Given that 2{r) is true
= 2" 2 3r

Multiplying both the sides by 2,

22"22.3r

2z 6r
23r+3r
2 3+3r, [Since 3r23 =

2z 3fr+1)

= P{r+1] is true
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Here, P [n): n?+nis even

Given, P(r}l is true

2

= FE+r s BVeEn
= rl4+r=22 ---[1)
MNow,

{r+1}2+(r+1}

=ris2r+1+4r+1

-(r2+r]+2r+2

=22+2r+2 [Using equation (1)]
=2[1+r+1]

= 24

= [r+1]2+(r+1}| is even

= P(r+1} is true
Q5

nfn+1)

Plr)i1+2+3+---4+n-= is true forall ne &
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P[n}:ni—n+41 Is prime

Pf1):1-1+41is prime
=P (1): 41 isprime
= #(1) is true.

pl2):2%-2+41is prime
=P (2): 43 is prime
= P[2) is true.

P(3):3°-3+41isprime
=-P(3}:4? is prime
© P(3) s true,

P (41): (41]2 -41+41is prime
P (41): [4-1]2 is prime

= P (41} is not true
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Ex 12.2

1
LetP[n]:1+2+3+——-+n=_n{n2+ )
Foar n =1,

LHS of P(n) = 1
RHS of P(n) _e+y,
Since, LHS = RHS
= P {r) istruefor n=1
Let £ () be true for n =k, =0
1+2+3+——-+k=k{k+1] @
2
Mo
[L+2+3+---+k)+(k+1)
bk +1
=g+{k+1]
=[.f< +1][§+1]
_ [k + 1)k + 2)
-z
(x +1)[{& +1)+1]
) 2
= P n) istrueforn="4+1
= P r) istrue for all me N

So, by the principle of mathem atical induction

) nfr+1)

plr)i1+2+43+---+n is true for all ne N
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2_nfr+1jfan+1)
s}

LetP{n]:12+22+32+...+n

For n=1

1{1+1){2+1)

Pf1):1= :

1=1

= P[n] is true far p =1

Let & [n) is true for n =k, so

ok +1) 2k +1
Ple)i17+2%7 +3% 4. +k7 = (t+ ]6[ +1) - —-f1)

We have to show that 2 {n) is true for n=k +1

) (k + 1) (& + 2) [2k + 3)
&

= 12+22+32+...+.f<2+[.f<+1:]2

50, 12+22+32+...+.f<2+[.f< +1:]2

_ Kk +1)(2k +1}+
6

[-‘<+1]-2k2”< + {k +1}}

[k + 1]2 [USing equation [1]]

s} 1

= [k +1)

(262 4 & 46k +6}
&

. 2
_(k+1) w}

&

= [k +1) =

(262 4 4k + 3k +6}

={k+1][2k {k+2]6+3{k +2]} 60 c§\o

(k1) {zk 3k +2) K% Q
) %\(b %.
= Pfn) is true for n=k+1 Q &Q

= £ {n) is true for all ne N by PMI N O @
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i
Let.ﬂ[n]:1+3+32+...+3”‘1= I -1
2

For n=1

R |
F‘[l].1=—2

1=1
= pn) istruefor n=1
Let 2 (n) is true for n =k
&
1434324, 430123 21 ---{1)
2

We have to show P[n] istrue for n=1t +1

. _3k+1_1
2

B l+3+3+. .. +3

i [wpr
[1 +3 +32+...+3’:f'1}+3*¢“'1'1

= + 3 [Using equation (1)]

= P [r) istruefor n=4k+1 bo .\Q

= £ {n) is true for all ne N by pMI @
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LetP[n]:i+i+i+...+ 1 ="
1.2 2.3 3.4 nfn+1) n+1
For n=1
1 1
P{”'?§=1+1
1.1
2 2
= £ {n) is true for n=1

Let 2 {r) is true for n =&, so

OIS S
v kw+q'k+1

1
1.2 23 3.4

We have to show that
1 1 1 1 k
+

1.2 23 3.4

k+1
T ) kA0 (k+8) [ke2)

Mo,

LI B SR S L
12 23 3.4 7 klk+1)] [k+1){k+2)

ke + 1
k+1 [k+1)[k+2)

1 _k[.f<+2]+1}
k+1| [k +2)

_ 1 [kZe2k+1
k+1] [.f< +2]

_ 1 [k + 1) f& +1]:|

k+1| [k +2)

(& +1)
" [k +2)

= £ {n) is true for n=k+1

= £ [n) is true for all ne N by PMT
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LetP[n]: 1+3+5+...+[2.r'.'—1]=.r'.'2

For n=1
P[:l:]:1=12
1=1
= F{n) istrue for n=1

Let # [n) is true far n =k, so
Ple)il+3+5+.. +[2k-1) = &7 ---{1)

We have to show that

L+3+5+. . +(2k-1)+2fk+1)-1= K +1]|2

Mo,
{14345+ (2t 1)} + (2 +1)

= k% + 2k +1) [USing equatian [1]]
= k242 +1

= [k +1)°

= P {r) istrue for n=k+1

= £ {n) is true for all ne N by eMmI
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1,1, oL _on
i TR {3n—1]{3n+2]_{6n+4]

LetPl{n}:%+

Putrn=1
P == 2
25 6+4
T
0
= £ {n) is true for n=1

Let £ [r) is true for n =&, so

R - O - a2 ---f1)
2.5 5.8 811 7 [3k-1){3k+2) [6k +4)

We have to show that,

e 2 1 1 | [ + 1)

GRS B (3% - 1) [3k+2]+ (3k + 2)[3k +5]  [6k +10)

T,

i+i+ L + . + .
25 5.8 811 (3x-1){3k+2)] [3k+2){3k +5)

k., 1
Bk + 4 f3k +2)(3k + 5)
k. 1
23k +2) [3k +2)(3k +5)

_ E(3E+342
T 2(3+2)(3k+3)
3 +5k+2
T 2(3+2)(3k+3)

38 +3k+2k+2
T 2(%+2)(3k+3) @

Ao RO
=2§;-1t}21[3k+i} (&% Q
s S
P(n) istrue for n=k+1 . O (b

P() is true for allne Nby PMT ‘\\\ <
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LetP[n}:i+i+ ! oot ! -_"
1.4 4.7 7T.10 [3n—2}{3n+1] an+1

Put n=1
1 1
gy — ==
SR i,
1.1
4 4
= £ {n) is true for n=1

Let & [n} is true for n =&, so

1 1 1 K
— 4+ + +.+ = ---{1)
1.4 47 7.10 fak-2){ak +1) 32k +1

We have to show that,

1,1 1 1 1 fic +1)

12 27 710 7 {3k - 2) {3k +1)+ Bk +1)[3k +4) [3k +4)

Maow,

i+i+ ! +.o0+ ! + L
1.4 47 7.10 7 f3k-2)3k + 1) [k +1)(3k +4)

O,

U U S 1 . 1
14 47 710 7 [Ek-2)3k +1)] (3K +1)(3k +4)

K 1
TG+ (D9

1 1
T k) _T+ (3% +4]]

1 _k(3.f<+4)+1
NETRINEERE }

1 [Zrak+l
[k +1)| [k +4)

1 {3.f<2+3k +.f<+1)
e (3K + 4)

O
h 3?35:+ 11})(3k( k+ 4]1) b c’)\\'
_ [k+1)[ak +1) @
ETEST K@ Q
[k +1) \(b
e @

= P {n) is trus for n=k+1 ‘\O @
= £ (n) is true for all ne M by Pl ‘\\ @



http://cbs.wondershare.com/go.php?pid=5239&m=db

https://millionstar.godaddysites.com/

£7° 7.9 7 (2n+1)fzn+3)  3(2n+3)

Let £ {n}:%+

Put n =
11
EERETE)
1 1
15 1%
= £ {n) is true for n=1

Let & {n) is true for n =k, so

B

—+

1 I 1  k
3.5 57 7.9 7 {2k +1)fzk +3) (2t + 3)

-1

o

We have to show that,
1,01 1 1 1 [k +1)
+

35 57 70 (e e)(k 3] (ke a)(k 48] 3[2k +5)

11 1 1
{ﬁ+ﬁ+ﬁ+”'+(2k +1) {2k +3]}+ [2k + 3)(2¢ +5)

[ 1
T 3[@k+3)  [2k +3) [k +5)

1 [k 1
Tk+3)|3 [ +5}}

1 _k[Ek +5]+3
T Rk+3)| [h+9) }

1 [erPeskaa
fek+z)| [2k+5)

_ 1 [e2k®+2k+3k+3
(2k+3)|  [2k+5)

1 _2.f<[.f<+1]+3[.f<+1]
NZEE [k +5) }
1 _[k+1][2k+3]

NETEIEED }

[k+1]
T2k +5

= £fn) is true for n=k+1
= £{n) is true for all ne N by M
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s 1 1 1 1 I
Let Pfn) —— 4 ——+—— ...+ =
37 741 11.15 fan-1{4n+3) 3{4n+3)

For m=1
LA
3.7 3(7)

L

21 21
= P n) istrue for n=1

Let £ () is true far n =k, so

3.7 +T.11+11.15+'”+{4n—1]{4n+3] Z 3 {4k +3)

1 1 1 1 k

We have to show that,
1 1 1 1 1

- (g

f +1)

Remove Watermark

mm Wondershare

H  PDFelement

37 7a1 Tinas T [ak ) {4k +3) | [#k v )[4k +7) | 3

I i,

i+ . + t +..0+ . + :
37 T7.11 11.15 " [l - 1[4k + 3) ] 4k + 3) [ 4k +7)

I oy,

i+L+ : R L + <
3.7 7.11 1115 7 (i - 1) f4k +3)| 4k +3) (4K +7)

k hi
T 3(#k +3) [#k +3) [k +7)

= (4,e<1+3} {%*ﬁ}
1 _k(4.f<+?)+3
e +3)| 3(#k+7) }

1 [ak247ke3
fae +3}|_ 3[4k +7)

1 [ 4k 4 ak +3+’<+3:|

REEEIECED)

1 [akfk +1)+3fk+1]
T{a3)| 3(ak+7) }
_ 1 -[41f< +3) & +1]}

T {ak +3}|_ 34k +7)

_ [k+1}

3[4k +7)

= £n)istrue for m=k+1

= F(n] is trus far all ne N by PMI

f4: +7)
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Q10

Let P [n):1.2+2.27+3.2%+ . +n2" =[n-1)2"* 42

Fornh=1
1z=02"+2
2=172
= P[n] istrue for n=1

Let 2 [n) is true for n =k, so
1.242.2243.2%+. 442" = fk -1)2"* 42 ---{1)

We have to show that,
{12+2.27+43.2%+ .+t + (ko 1)2tt crat2 40

[ i,

{1.2+2.2243.2%+ . +k.2*] +(k + 1) 24!

= [[:k - 1]2””1 + 2] + [k + 1]2””1 [USing equation [:1]]
= (k-2 124 [k +1)2

=2 — 14k +1)+2

=2 lop 42

= kot2 o

= P[n] istrue for n=¥k +1

= P [n) istrue for all ne N by PMI
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Q11

LetP[n]:2+5+8+11+...+[3n—1]=%n[3n+1]

Far =1

1
fflyz2z==.1.14
(1) 2= 2104

2=2

= P[n] istrue far n=1

Let £ () is true for n =k, so

2+5+8+11+.. +[3k - 1) =ék[3k +1)

--- (1)

We have to show that,

Z+5+8+11+..+[3k-1) +[3k +2) = %[k +1) 3k + 4)

Mo,

{2+5+B+11+. + {3k - 1)} + (36 + 2)

1
=§k|[3s< +1) + [3k + 2)

3% +k +2(3k + 2)
2
3k + Bk +4
2
3L+ Th+ 4
2
BkE Bk o+ A+
2
Bk fk+1)+4fk+1)
2

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

2
= P {n) istruefor n=k +1
= p[n) is true for all n e N by PMT
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Q12

Let 1.3+2.4+3.5+...+n{n+2]= én{n+1]{2n+?]

Forn=1
1
1.3=§.1.{2]{9]

3=73

= £n) istrue for n=1
Let # [n} is true for n =k, so

1.3+2.4+3.5+...+ﬁ<{k+2]=ék[k+1]{2k+?] ---f1)

YWe have to show that,
1.3+2.4+3.5 ks efkan)(esa) - 0 Loy e ho
B+2.4+3.5 4+ +k [k +2)+ [k +1)f +]—T{ +2) 2k +9)

M o,
{1.3+2.4+3.5+...+ﬁ<{£< +2}}+{k +1)fk +3)

= %k [k + 1) {28 + 7)+ [k + 1) [k +3) [Using equation {1]]
~ (k1) k[”;”}ﬁf}

=[.f<+1]

(262 4 7k +Eu.f<+18:|
6

=[.f<+1]

o2 413k +1a]
6

b8

[ 2 + 4k + ok +18}

= [k +1) -

2k {k+2]+9[k+2]}

=[.f<+1] -

]

) “Hl]'[zk +9][k+2]}

S
Ly + +
_6{x< 1)k +2)[2& +9) \{& Q
= pfn) istrue for n=k+1 Q &Q

= P {n) istrue for all ne N by PMI * O @
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Qi3

n(4n2+6n—1)
Let P{n):1.3+35+5.7+. . +[2n-1(2n+1)= —  °

3
Forn=1
1 -
Lo HE#6-1)
3
3=3
= P{n] istrue for n=1

Let 2 [n) is true for n =k, so

k(4ﬁ< -;Euk—l) —

1.3+3.5+5.?+...+[2.f< —1][2.f< +1]=

We have to show that,
[k+1][4[ﬁ< +1]2+E|[.f<+1]—1}

1.3+3.5+5.?+...+[2.f< —1][2.f< +1]+[2.f< +1][2.f< +3]= 3

I 0w,
{1.3+3.5+5. 7+, + {2k - 1){2k + 1)} + [2& + 1) (2K + 3)

k(467 + 8k - 1] _ .
-— +(2k + 1) [2k + 3] [USlng equatian [1]]

k{4-.f<2+6.f<—1)+3{4.f<2+6.f<+2.f< +3)
3
4P pBkZ —k +126% 418K + 6k + 0
3
4% 41862 + 23k + 0
2

4P 4 4k 1455 + 14k +9k + 9
3

[k+1](4ﬁ<2+8ﬁ< + 446k +6-1)
- 3

[ﬁ<+1][4[ﬁ< +1)% +6 [ +1]-1}

3

= P[n] istrue for =% +1

= P {n) is true for all ne N by PMI
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Q14

rfrn+1){n+2)

Letf[n):12+23+3. 4+ +nfn+1)= 3

For n=1
1{1+1){1+2)
-

1.2

2=2=2

= P[n] is true for n=1
Let & [n] i true for n =k

kol +1) [k +2
= 1.2+23+34+.. +k[k+1)= [ +g[ +2)

-~ {1

We have to show that,

12+23+3 4+ +klk+1)+ [k +1)[k+2)= (k + 1)tk +2){k +3)

3
[ i,
{t2+2.3+3.4+. k(o +1)}+ (& +1) (& + 2)
) kil +1) [k +2) +[I< +1) [k +2)
3 1

- (k1) fk +2}[§+1}

[k +1) [k +2) & +3)
) 3
= P [n) is true for n=k+1
= P [n) is true for all ne N by PMI @
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_+,,,+i=1__
of of
Forn=1
1,1
2 2!
1 1
2 2
= P[n] istruefor n=1

Let # () is true for n =&, so

1 1 1 1 1
_+_+_+"'+T=1' ---[1
2 4 B8 2 L {}

We have to show that,

1+1+1+ +1+ 1 =1- 1
o 4 g e ET 2."(’+1 2.'-'c'+1

[USing equation {1]]

= £ {n) istrue for n=%+1 @

= £ (n) istrue for al neN by pMI bo ’\Q
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Qleé
Let 2 fn) 12432452+, +fon-1)" - %.”?‘4—."?2—1}

For n=1
1 —51(4—1}
-1

1=1

= 2 [n) is true for n=1
Let 7 {n) is true for n =k, so

12437452 4.+ f2k - 1)° - %k{ctkz—l}

---{1

We have to show that,

123?52 e ok - 1) 4 {2k + 1) = %(k +1}[4(k +1)2—1]
I 0w,
{17437+ 5%+ for- 1) o (2 e 1)

= %k [44(2 - 1) +[2k + 1)2 [Using equation (1}]

= %k(zk +1) {2k - 1) + [2ic + 1)

= (2« +1)-k{2%

Y +[2k + 1)]

= [2k +1)

[262 - &+ 3f2k +1]}
3

'2k2—k+6k+3]

= [2k +1) 3

{2k+1)-‘2k2+5k +3)
) 3

2k +1) {2k % + 5k + 3]
= 3

(or + 1) [2k (& + 1)+ 3(k + 1))
= 3

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

fk +1)
T2
fi +1)
2

[41f<2+6.f< +2.f<+3}

[41f<2+8.f< +4—1]

= {kz;ll[of[k + 1}2- 1}

= £fn) is true far n=k+1
= £{n) is true for all ne & by PMI
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Q17
2 i ."'n—l
LetP[n]:a+ar+ar +.+ar =a[ J;."aﬁl
r-1
For =1
el
=3
=3
— £ {n) istruefor n=1

Let 2 [n) is true for n =&, so

&

-1
a+ar+ar2+...+ark'1=a[ 1],.";&1 - - -f1)
r—

YWe have to show that,

b+l
i r -1
a+ar+ar2+...+ark1+ark=a[ ]

Fimil
Mo,
[a+ar +ar2+...+ar"“1] +art
P, | k : 2

- a[ s ]+ar [USmQ equation [1]]

a[rk L, e fr= 1]]
B -1

a[r”f —1+rk+1—r”‘]
B r-1

a{r.{wi_l) @

./ i N
F+1 b c’)\'\

= P[n] istruefor n=% +1

<
= £ (n) istrue for al nen by M7 \é Q
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Q18

Let P [n):a+{a+d)+[a+ 2d]+...+{a+[n— 1]0‘} =g[25+[n—1]a‘]

Faor h=1
1
=_(2 1-1)4
a 2|:.:'.~+[ ] :|
=3
= P {n) is true for n=1

Let # [n) is true for n=k, so
a+[a+d]+[a+2d]+...+{a+[k —1]d]= 2[25+{k —1]-:"] ---{1)

We have to show that,

a+[a+d]+[a+2d]+...+{a+[k —1]d]+{a+[k]d}=@[2&+kd]

Mo,

[a+[a+a‘]+[a+2d]+...+{a+[k - 1]d}] +[a+kd)

k . .
= E[Ea + [k - 1]a':|+ (3 +kd) [USIF‘IQ equation {1]]
2ka +k (k- 1)d +2 [z + kd)
2
2ka +k°d - kd + 23 + 2kd
2
2ka +2a+k%d + kd
2
2a [k +1}+r:"'[.fs:2 +.f<)
2

[t +1)
T T2

[2a+kd]

= P[n] istrue for n=k+1

= P {n) is true for all ne N by PMI
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Q19

Let £ [n): [52” - 1} is divisible by 24

For h =1
5f_1=24

Which is divisible by 24
= £ {n) istrue for n=1

Let 2 (r) is true for n =&

= [52* - 1) is divisible by 24

= 5¥*_1-244 ---[1)
YWe have to show that,

{52* - 1) is divisible by 24

526+ g oy,

M i,
g2y _

- 52 g?_q
= 25,52 _ 1

=25(242+1)-1 [USing equatian {1]]
= 25,244 + 24
= 24 (252 +1)

= 24u
<
= P[n} istrue for n=% +1 606)\

= P [n) is true for all n e & by PMI @
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Let £ {n): 3% + 7 is divisible by g

For =1
P +7 =16

Which is divisible by &8
= £ {n) istruefor n=1

Let 2 () is true for n =k, so

3 4+ 7 is divisible by 8
= cELf Y |

We have to show that,

P L 7 s divisible by &

P 47 - au

M oy,

L2+ 5

= 2% 32,7
e
=9.(82-7)+7

=721-L6
=B[:'§ll—?]

= Bu

= P[n] istruefor n=4%k +1

= £ [n) is true for all n e & by PMT

---{y
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Q21

Let P [n): 5¥"*% - 24n - 25 is divisible by 576

For =1
c4_o4_21
= 625 - 40

= L¥6

Which is divisible by 576
Let & [n] is true for v =4k, so

S22 _ o4k - 25 s divisible by 576
42 _ o4y o5 - £7EA ---{1)

We have to show that,

52+4 _24fk +1)- 25 is divisible by 576

2.'5(+2:|+2

gl - 24(k +1)-25 = 5764

Moy,

s@+2_oafy 41)-25

= 53 g2 _pak 04— 25

= {STEA + 24k + 25) 25 - 24k - 49 [Using equation (1)]
25.5764 + 600k + 625 - 24k - 49

25.5764 + 576k +576

576 (254 + & +1)

576 Q)

= P{n] is true for n=k+1

= £ {n) is true for all ne N by PMI @
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Q22
Let P n):3%"*% - 8n - 9 is divisible by 8

For h=1
32+2—B—9
=81-17

=64

It is divisible by B
= Pn) istrue forn=1

Let # [n) is true for n=k, so

[3%+2 -8k - 9) is divisible by 8

=  3%*2_gk-g-81 - - - f1)

YWe have to show that,

2[.'5( + 1:|+ 2

3 -8k +1]- 9 is divisible by 8

2[k+1)

3Vt glk +1) -9 =84

M i,

g _gr_g-g

={BA+Bk+9)9-8k-8-0
=723 +72k +81- 8k - 17
= 722 + 64k + 64

= 8(94 + 8k +8)

= Bu @
RS,
= £ {n) is true for n=1 @b c’)\’\

= £ [n) is true for all ne N by BMmI %
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Q23

Let £ {n]: {ab]n = 3""
Forn=1

(ab)' = a'b!

ab = ab

= F{n) istrue for n=1

Let & [n] is true for n =k,
(ab)" - ot -1
We have to show that,

{ab]":-""l = gh+ipk+l

Mo,

[ab].ﬂfﬂ

- (ab)' (2b)

= {a‘*bk) (ab) [Using equation {1]]
_ {a.{f+1){b.{f+1)

= P {n) istruefor n=k +1

= P {n) istrue for all n e N by PMF
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Let 2 (n)infn+1)(n+5) is amultiple of 3 for all n e W

Formn=1
1.{1+1) {1+ 5)

= (2)(5)
=12
itis amultiple of 3

Let 2 (r) is true for n =k
kfk +1)(% +5) is a multiple of 3

&k +1)(& +5) = 32

-1
We have to show that,

[k +1}|:[+'< +1]+1:||:[I< +1]+5:| iz a multiple of 2
(k + [fk + )+ 1]k +1)+ 5] = 3u

Mo,

[k +1}{+’< +2]|:[+'< +1]+5:|

= [.fa: [ +1)+2 [k +1]:||:[.f< +5]+1:|

=k e +1){ke+8)+a (e + )+ 2k + 1)k +5) + 2[k + 1)
=3 +kE +k +2[k2+6k +5)+2+’<+2

=33 +kT vk 4264128 +10+ 2 +2
=32 +3&% + 15k + 12
=3[,1+ﬁ<2+5ﬁ<+4)

= 3u

= P (n) istrue for n=k+1
= P [n) is true for all ne N by PMI
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Q25

Let £ [n): 72" +2%~23"1 s divisible by 25

Forn=1
72 42937
49 +1

Lo

itis divisible of 25
= F{n) is true for n=1

Let # [n] is true for n =k,

72 4 233 g1 o diyisible by 25
= 7 go¥3gtl_oong ——-{1)

We have to show that,

74K L o3k s divisible by 25

Mo,

7R | o3
= 777 4o
[e52- 2231 an 4 2% 3k [Using equation (1]

o3 ok I
252.49 - . - 49+2%.3

24,05 407 — 27 % 40 4 0gq o3 gt
24,05 407 - 25,03 ¥ Q)

25 [24.402 - 2% .34 Q <O
ey

25u S
XIN

= P[n] istruefor n=& +1 %
= £ {n) is true for all ne N by PMI


http://cbs.wondershare.com/go.php?pid=5239&m=db

https://millionstar.godaddysites.com/

mm Wondershare

Remove Watermark g PDFelement

Q26

Let £ (#):2.7% + 3.57 - 5 is divisible by 24

For n=1
2.7+3.E-5
=24

itis divisible of 24
= £ {n) istrue for n=1

Let £ [r) is true for n =&, so

2,7% +3.5% 5 is divisible by 24
2.7% +3.5* —5-242 - - -{1)

YWe have to show that,

k1)

T L BN L

2 7% 7+3.5Y65-5
[24,1 —3.cf +5)? +15.5% _ g

24,74 -21.5% 435 +15.58% - 5
24,74 - 6.5% + 30
24,74 - 6[5jr - 5)

24.72 - 6.{20v) [Since 5% - 5 is multiple of 20]

24[:?,1 - 5&']

24 u

= £ (n) istrue for n=% +1

= £ [n) is true for all n e N by PMI bo 6\
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Q27
Let £ {n): 1172 + 127 iz divisible by 133
Far h=1

117+ 127
1331+ 1728

2059
itis divisible of 133

= P[n] is true for n=1

Let 2 (r) is true for n =k, so

114%2 4 12%+1 5 divisible by 133
11442 p 127+ - 1332 - (B

We have to show that,
1142 £ 12%+3 i5 divisible by 133
Mo,

11942 11 4 1924+ 102
[1331 - 122‘”1) 11+ 122+ 144

11,1334 - 11.12%+1 L 144 122+
11,1334 + 133,122+
1323 [11,1+122‘”1}

1334 %
= P {n) istrue for n=4k +1 bo c’;\.\o

= P {n) is true for all ne N by M @
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Q28

Consider equation
I« M+ 2= 21+ 331+ n=nl
Lets take (n+11lnl =nl (n+1 - 1)=n =nl

Mow substitue n=1,2,24, 1 in above equation we get

21-11 =1=11
31-21=2= 2
41-31 =33l

n+1lnl=nxnl

Adding all the above terms gives
T T4+ 2% 21+ 331+ n = ol =21-11431-2H41-31  +(n+1)lnl
T 1M+ 2= 21+ 331+ n = nl=(n+1)1-1

Q29

Let P(n] be the statement given by
P(n):n*-7n+3is divisible by 3.

Step [

P(1):1*-7(1)+ 3is divisible by 3
w1-7+3=-3is divisible by 3

= PL)is true.

Step 11
Let P[m) is true. Then,

m® - 7m+ 3 is divisible by 3
=m’-7m+3 =3 for some L eN ...[i)

We have to prove that P[m+ 1) is true.

M+ -7(m+1)+ 3= m+3m%+ 3m+ 1-7m-7+3
=m’-7m+3+3m*+3m+1-7
= [m® =7+ 3]+ 3(m*+ - 2]
=B+ 3[MP+ m=-2) [Using (i)]
=3[1+(m2+ m—2)] which is divisible by 3

= P[m+1:| is true,

Hence by the principle of mathematical induction, the given result is true forsall s M,
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Q30

Let P[n) be the statement given by
Pn):1+2+2° et 2" =2"" 11 for all nel.

Step
P(1):1+ 2! =2 -1
=1+2=4-1
=3=3

»P[1)is true.

Step 11
Let P[m) is true. Then,

142+ 22 +end 2m =200 1 L)

We have to prove that P(m+ 1) is true.
14+ 24 2% dovend 2™ 2 ] 2 4 22 foeeey DM DML

={2M o) F 2™ [Using (i1]
= [2nrte2ml)og

=2x2" iy

—omr2oy

= P[m+1] is true.

Hence by the principle of mathematical induction, the given resultis true for all ne M,
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Q31

Let P[n) be the staterment given by
7

PIN):7 + 77 + 777 4ot 777007 = E[1[:1“*1—~;:n—1[::|] for al nen.
n-digits
Step [
, 7 1+1
P(l].?=a|:10 - 9(1)-10]
=7-2 % (100-9-10)
81
7
=7 = g7x81
=7 =7x(1)
» P[1)is true.
Step 11
Let P[m]) iz rue. Then,
7+ 77 4 777 et 7T T = L [10™ = 9m-10] . (i)
81
m— digits

We have to prove that P[m+ 1) is tue.

T+ 77+ TIT At 777 i T = T+ T7 4 T77 ek 77700, 7477707
m+1-digits m - digits m+ 1-digits
81[1@“*1 Om-10]+7[1111...........1] [Using (i]]
m+ 1-digits
%[10“1 Sm - 1o]+_[9999 ........... 9]
m+ 1-digits
%[mm*i 9m- 10]+ [ 10™ - 1]
i, %[[1+9)10m+1—9m—19:|
%[mxmm*i 9(m+ 1) - 10]
1[10““2 9(m +1) - 10]

OCI
i

= P(m+1] is true.

Hence by the principle of mathematical induction, the given resdifNisvirue fofall noeh.
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n? 37 . o
+ — - —— R Is apositive integer

2 210

1 1 1+1 37

¥ 5 3 2 210

J0+42 +70+4+105 - 37
210

247 - 37

210

It is a positive integer

-

f{n) istruefor n=1

Let & [n] is true for n =¥,

Forn =

KTOOkT kT ORE 37 L
— +__+_+ - = is positive integer
7 5 3 2 210

e+ - k=]

7 5 a2 2 210

k41,

7 5 ] 2
[k +1) +{.f<+1] +{.f<+1] +{.f<+1] a7 (4 1)
7 5 3 o 210

=%[k?+?ﬁ<5+21ﬁ<5+35ﬁ<4+35ﬁ<3+21f<2+?ﬁ< +1]+%[ﬁ<5+5ﬁ<4+1m<3+1m<2+5ﬁ< +1]
+E[.f<3+3.f<2+3.f< +1]+£[k2+2k+1]-ﬁ_i
3 2 210 210

O O

KT KT KD K 3Tk
7 5 3 2 210

} .f<E'+3.f<5+5.f<4+5.f<3+3.f<2+r"<+%+.f<4+2.f<3+2.f<2+%+.f<2
+

=A+ﬁ<6+3.f<5+6.f<4+?.f<3+6.f<2+3.f<+l+£+l+l—i
Y5 3 2 210

= A+ kT ekt TP rak T 42k 41

= Positive integer

pfn) istrueforn=rt+1

£ {n) is true for all n e N by PMI
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Q33

. ot n% 3 62 B o )

P (n): Tt 53 *1es” 15 apositive integer
Farn=1

1 .1 1 862

—t =t —

11 5 3 165

15+33+55+62

165

a5 165
165
Which is a positive integer
Let #(n) is true for n =k, so
L kE k3
— 4+ —+—+— is 3 positive integer
11 & 3 165
k1! &° k® eok
— - :i,

— —

11 5 3 165
Forn=Kk+1
i1 5 2
k ke
(ke (k+1)° (k+1)° 62

+——(k+1)
11 5 3 165

1
- H[k” +1161° 4+ 55k% + 1654® + 330k 7 + 462k + 462k° + 330k * + 165k 3 + 55k 2 + 11k + 1]

+l[k5+5k4+1Dk3+lﬂk2+5k+1]+£[k3+3kz+3f< +1:|+E[k +1]
5 3 165

K10 45k 4 15K% +30k 7 + 42k 5 + 42k 5 + 30K ¢ +15:<3+5.=<2+1+1—11

| — e — — e m—

kM k5 k® g2k
11 5 3 165

s A +&10 4+ 5k% + 15k% + 30k T+ 42K + 4245 + 31k + 17K + 8K+ 2k 41
= An integer
= Pl:n] is true form=4%k +1

= P (n) is true for all n e N by PMI
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Q34
Let P [n): ltar‘{i] + ltan[fj ot itan[ij = icot(i] - cotx
2 2) 4 4 2 2" 2 2
For h=1
Lean® o Leot[ %] ootx
22 2 2
111
2 X fAnx
2
1 1
Ey Ey
2 tan 2 X
5 2tan
y
1-tarn 2=
2
. 1-tar2 X
Stans  Ptans
z
1-1+tar? s
2 tan s
tan? 2
_ z
2tans
1. x
==tan=
23

= F‘[ﬂ] istrue for n=1

Let £ [n) is true for n=k, so

1 X 1 X 1 X 1 x
_tar‘{_]+_tan[z]+...+2_ktan[2_k]=_cot{2_k]—cotx ———{1] @

2 20 4 2+
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We have to show that,

1 x 01 X 1 X 1 X 1 X
Etﬂﬂz+ztﬂﬂ[z}+...+2—ktaﬂ[2—k]+2‘<+1 tar-l[zl.(_'_l]:z‘.(_'_l C:Ot[zhl]—COtX

M i,

1t X 1t X lt X 1t X
§ar'|§+zar'|z+...+ETar'|ET +F EHEW

| £ 1y al
co ET_I:DX-FEWEHW

I:I:It[x J— cotx + 1
af 7 o

= — — cotx
2
2 tan[ﬁ]
L 2t
1 1
= = - cotxy
o X
tan {WJ
2

= £ (n) is true for n=k +1

= £ [n) is true for all ne N by BMI
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2
Above can be written as
:[22—1}[32—1}[42—1] [Hz—l]
22 22 42 |72
_{.;2+1;.[2—1-.J[|;3+1;|.-3—1;.}

22 32
[.:4+1'..;4—1'|J [[HH'I[H—I'IJ
I =
GIENE) (=2
2 3

In the above product, there are two series in numerator

e L (n+lland12.3... .(n-1)
All numbers from 3 to (n-1) are repeated twice
and 1, 2, n are appeared once 1n numerator

Zo after cancelling like terms we get

(ot
o

Remove Watermark

mm Wondershare
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P (n): {2n)! L1

EE R

For m=1
1
igi
221 A4
1.1
2 2
= £ [n) istrue for n=1

Let 2 {n) is true for n=1f, so

(26 . 1
2% (k)Y k41

-

We have to show that,

E{k +1}! ‘ 1
22("{""1:' [(k+1]!]2 h yh.f(+4

Now,

2 [k +1)!
22Dk 4+ 1)i]"

{2k +2)!
B PRSPy

{2 +2) (26 +1) 2k )
4.2% (k + 1) [k ) [k + 1) (k)

2k +1)fak + 1) [2k)!
a2

J2fEk+1)

gty 1 [Using equatian {1:]] @
afk +1) Jak 1
. {2k +1) 1 bo \\oC)
T2k +1) ERa1 @ Q
b+
< :{22{#< +?]'J3k j3+ 1 &% Q
x0

Py 1 Since, 2k +1< 2% +2
T+ 4 3k +153k +4

= Pfn) istrue for n =k +1 ‘\O 0
= P {n) is true for all n e & by PMI ‘\\ @
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Let.‘i‘[n]:1+£+l+i+...+i<2—l for all n 22
4 9 16 n< "

Far n=2
1+1<2—l

7 q

g 7
=_ ¢

4 4
= £{n) is true for n=2

Let £ {n] is true far n =k,

1wl 1 1 3t
l+—+—+—+ .. +—x2-—
4 9 1B 2 k

Mo, we have to show that,

I T N
k2 {k+1]2 [k + 1)

<2-—
k(e +1)

Ktk
lefle + 1y
k(D)
kel +1)%
1
Ck+1

= P {n) is true for n =k +1

< 2
< 2

< 2

= £{n) is true for all ne & by pMI
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Let 2 [n): ™1+ y® 1 is divisible by {x +y)

For n=1

P C LV O
=ty

-, ,D{.r-.-] istrue for m=1
Let £ {n) is true for n =k,

¥4y B lis divisible by [ + )
)y ® s+ y)a

We have to show that,

X2.¢f+1 +y2.¢c+1 _ {X +,'r”],.“

M 0,

X2%+1 +y2."<+1

_ xﬂ"lx2+y2k'1y2

_ [ [X+y]/?.—yz""1:|x2+yz“'1.y2
- {X +y]ix2—y2"f'1.x2+yz"f'1.y2

_ [x +y];|'.x2 _yztc—1 [x2 _yz)
=[x +y]ix2—y2""1 [ +y)[x - v)
= [ +¥) [ixz - yz"f'l [* —y}]

- x4y s

= £ {n) istrue for n=% +1

= £ [n) is true for all n e N by PMT
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Q39
; ; . S F
Let 2 () sinx +sin3x +...+sinfen- 1)y = ——
sin
Faorn=1
. sin® x
sinx =
sin
Siny = sinx
= P[n] istruefar n =1
Let 2 [n) is true forn =&, so
-
; ; ; Sin< kx ’
Sinx +8in3x +...+sin(2k - 1)x = —-{i}
sin

We have to show that
sin® [k +1)x

5inx+5in3x+...+5in[2k—1]x+5in[2.f< +1]x= :
sinx

Mo,
{Eir‘w +5iN3x +... +sin{2k - 1]x}+ sin(2k + 1) 5

SiR© Sin[Ek + 1]){
: +

Sinx 1

Using equation {i},

sin® kx + sin(2k +1)x sinx

Sinx
2 5in® kx + EDS[[Ek + 1]):’ —)«:’]— EDS[ERX ¥ +X:|
2 s5iny

2 5in? kx + cos 2ky - cos [Ekx I EX]

2sinx
1 - mos2ky + cos 2y — n::u:uSEX[k +1]

2siny

1-cos2xy [k + 1]

2siny
2sin®x [k +1)

2siny
sin® x [k +1)

sinx
= £ {n) istrueforn=4k+1

= £ {n) is true for all ne N by MU,
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Q40

Let P[n) be the statement given by
P(n):cos o + cos(o+ B)+ cos(o+ 2B) + oo + COs |[DL+(T'I—1]E)

et

smi

for al nemh.

= COS o= COS o
2 Pl1)is true,

Step 11
Let P(m] is true. Then,

cos o + cosfa+ Bl+ cos(ot 2B) 4 e +cos (m+(m-1)p)
) oos{cu [m;: 1Jﬁ}sin[%BJ

B B

SIT'IE

We have to prove that P(m+ 1) is true,
cos o + cos(m+p)+cos(a+2B) + e + cos o+ [m)R)

= o5 o + cos[o+ )+ cos(a+ 2B) 4+ e + cos [+ [m-1)R)1+ cos [a+[m)p)

m —
COS{DL+[



http://cbs.wondershare.com/go.php?pid=5239&m=db

https://millionstar.godaddysites.com/

mm Wondershare

Remove Watermark g PDFelement

ot oo B2 (2

sink
2
llsin[cu [Em hl 1] B] - sin[cu [Em _ IJBH+ cos{m+ [m _ 1] B}siﬂ[m_le’]
_ 2 2 2 2 2
sink
] 2
1 Sir‘l[m+ [Em i l] |3] - Sir‘l[m+ [Em — IJBH+ l[Sir‘l[tnw (Em — 1] B] + Sif‘l(—Dﬁ.+ Eﬂ
2] 2 2 2 2 2
Sir‘|E
] 2
1 Sir‘l[u+[2m+1]|3]]+1{5ir‘|[—m+ EJ]
2] 2 2 2
sinf
] 2
1 Sir‘IDLCOS[Zm hl 1] B+ cosasin(zm hl IJB rainP cosa- cosP an m}
_2| 2 2 2
sinP
] 2
1 sinm[cos[zm * 1] B— cosEJ + COSD{Sir‘l[Em \ 1]5 + sinﬁﬂ
2] 2 2 2 2
sir‘|E
1 -zsmu[(sm[m * 1]5] smm—ﬁ] + zcosu[(sm[m - 1]5] cosm—ﬁﬂ
_ 2 I 2 2 2 2
sin £
2

=P[m+1) is true.

Hence by the principle of mathematical induction, the given reswltis rue-for all ne M.
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Q41
1 1 1 13

m+1+n+2+"'+5} 247

Taing induction we first show this is true for n=2:

l-l—l:l: E _‘}E (Trué)
204 12 24 24

Mowr lets assume it 12 true for some n=l,

1 1 1 13
Sy =—t+—+ . +—r—
k+l k+2 2k 24
Finally we need to prove that this implies

it 15 also true for n=l+1;

1 1 1
+——+.+
E+2 k43 2h+2
= 1 1 1 1 1 1
=t ——t——+  —F——+
E+1 k41 k42 k435 2k 2hk+1 Z2k+2
=1 1 1

=—+Sp+——+
k+1 2ic+l 2k+2

Slet1=

+
2(2k+1)0k+1)

=g

13

sl —
i +1 o
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a—la+’q A—la+’q and = —1.:'.~+’£I
12 DaDJZ o 1 3 nt+l o " a,

Fela)

Let P fn):

G, t A

3 ++A4
Forn=1
2]—1
- S
a+yA la+J4
sy (5 -A7
a+4A4 la+J4
= £ fn) istrueforn=1

Let 2 {n) is true forn =k

aﬁc"u'ﬁ [5'1‘\'@]

3y +-Jﬁ ) =X +«.|"E
We have to show that
o
Tl ~ \"r'z - e O 'H'ﬁ
B+ A L3 +aA
A
[ak+1_\m]
a.fc+1+\m
i .

e

1
[

B -{ak]2+a4 - 23k JA ?
_[ak]2+A +23, 4
o - A

G

a

[a-va
ak+'\llﬁ

_ 3 - A
al+«.|'ﬁ
= P[n] istrueforn=F&+1

= £ [n) is true for all e NE by PMT

2%
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Pfr):2" z3n

Itis given that 2 r) is true, so

2" = 3r ---1)
mMultiplying both the sides by 2,

o0 = ar,2
2l = By
2 s g par

e T [Since 3r 23, 6r 23+ 3r]
2z 3fr +1)
So, P [r+1) is true

Butfor r=1
2% 3

Itis true, =o

f{n) isnot true for all n e N by PMI
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Q44

Sn :12 +2><22 +32 +2><-42 ey
TTsing induction we first show this 13 true for n=2,

we get o —12 +2%2% =1+8=9

2
From BHE, we haveif # 1z even 5y :@
2x3
So=—-—=8
S

Mow using induction we first show this is true alzo
for n=3, we get S3=1+5+5=18

2
From BHE, we haveif # 15 odd 54 :w
L 2

g
E

18

Lets assume above 15 true for n=k, we get

l1s even, Sk=12+2><22 +32 +2><-42 Bl +2><;ic2 ——1

MEEE

kisodd, 8 =1°42x2% 432 42x4% + +k
Mowr lets prove for n=k+1

If kis even, k+1 15 odd we get

St 1212 +2x2% 435 4 4 2xk2 +H k4117 = =3
From above relation, we get
2
k(k+1
S1«:=12+2><22+32+2><-42+ ...... roxk2=KL 2:I

Substitute thisin 3, we get

_kik+ﬁ2+f 2 (k+1)? (k42)

Sle+1 k+1
= RAS (when 'k +1'1s odd)

Hence Proved
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Let P(n) be the staternent given by
P[n): The number of subsets of a set containing n distinct elements is 2
for all nehl.

Step I
P(1):2'=2
For any set & contaiining 1 element, empty set and set & are two sets always subsets of A,

2 P[1)is true.

Step II;
Let P(m) is true. Then,

& set containing m distinct elements has 2™ subsets.......... (i)

We have to prove that P(m+ 1) is true.
Let the set A has (m+1) elements,

A={12.. ,m,m+ 1}
A=11,2. i {m+ 1)
MNow using (i) we can say that {1,2,.......,m} being m elemets has 2"subsets.

For {m+1}, empty set and set itself {m+1} are subsets.
So, {m+1} has 2 subsets.

= Set A has 2™+ 2 subsets
= Set A has 2™! subsets

=P[m+1) is true.

Hence by the prindple of mathematical induction, the given resultis tue for all nen,
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Let P[n) be the statement given by
P(n):a, =3x7"" for all neml.

Step I

P(2):a,=3x751 =21

Given that a, =7 g, for all natural numbersk =2
8,=7a,=7x3=21

» P[2)is rue.

Step II:

Let P[m) is true. Then,
a, =3x7"N. .. (i)

8.4 =78,

Ber = 7 %8,

Bey = 7 X 3x7™h [ from(i) ]
80y = Frme1+1

& =3x7"

i+ 1

= P(m+1) is true.

mm Wondershare

Remove Watermark g PDFelement

Hence by the principle of mathematical induction, the given result is true for all nehl.
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be the statement given by

= E for all neM.
n!

Step

2
P(2]: %, = 5=1

: X
Given that x, = 2L for all natural numbers k = 2
g

Wy = % = % =1

L P[2)is rue.

Step 11

Let P(m) is true. Then,
= )

We have to prove that P(m+ 1) is rue.
X

¥ — m+1-1
e+ m+ 1
><rn+1 = Xm
m+ 1
2
=_m fr
Frre 1 m+ 1 I: Dm(l):l
Kooy = 2
™ mi(m+ 1)

= P[m+1) is true. &@ Q

Hence by the principle of mathematical induction, the given result is @\Or all

SN
N4
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Q48

Let P[n) be the statement given by
P(n):x, =5+ 4n for all neM.

Step

P(1):%, =5 + 4(1) =5+ 4=9

Given that x, = 4 + % _, for all natural numbers k
=4 +x;=4+5=9

»P[1)is true.

Step 11

Let P[m] is true. Then,
Xy = S+ 4m.. .. (i)

We have to prove that P{m+ 1) is true,

¥ =g 4%

_— m+1-1
Ky = 4+ X,
Xm+1=4+5+4'rn""""""|:1:romlli:|]

X1 = S+ H[m+ 1)
= P[m+1]) is true.

Hence by the principle of mathematical induction, the given resultis true for all ne M,
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Q49

Let P[n) be the statement given by

1 1 1 i

PRl W ¢ — b = v + ——= for all natural numbers nz= 2,
SRER A v A < N
Step
P(2):42 = 1.4142
Lo .Y ii07071-17071
J1 Ji' 14142' ' T
a2 e =

«f @
L P[2)is true.
Step 11

Let P[m) is true. Then,

e have to prove that P{m+ 1) is true,

1 1 )
P +_::-ﬁ from (i
Tt I U]
111 S
B TR e
i+i+i N 1 N 1 }'u'lm +m+1
1 = B3 Im Jmed Jm+ 1
2
i+i+i+......+ 1 N 1 }-ul'm +1
1 2 3 Jmooafmel o Jmed
i+i+i+ + 1 + 1 = m+1
1 2 T dm Imel s dmed
1 1 1 1 1
et — + =AM+ 1

NN =N = 7 =]

Hence by the principle of mathematical induction, the given result is true for all ne i,
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The distributive law from algebra states that for all real numbers ¢, al and a2, we have c(al + a2) = cal + caz
Use this law and mathematical induction to prove that, for dl natural numbers, n 2, ifc{al + a2 + & + an)

= cal +caZ2 + ...+ can

Let P(n) be the statement given by
Pln):cla +ap+ . +8,) = ca +Ca+Cay ... +ca, for all natural numbers nz 2,

Step [
P(2): cla +a.)=ca, +ca,

L P(2)is true.

Step 11
Let P(m) is true. Then,

clay+ a4 . +a,) =caj+ca+cay+ .+ i)

We have to prove that P(m+ 1) is true.

Clay+ 8t 8y + 8] = (B 48+ By )+ B ]
Clay+ 8+ . 48, + 8, =Cla;+a+....... + 8, )+ 8.,
C[al"'az"'"""""am"'annl)'Cﬂl"'caz"'caa"'““""'cam"'camfl

v from(i)]

= P[m+1) is true.

Hence by the principle of mathematical induction, the given result is true for all ne M.
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