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Important Questions

Multiple Choice questions-

Question 1. For all n € N, 3n®> + 5n% + 7n is divisible by

(a)5

(b) 15

(c) 10

(d)3

Question 2. {1 —(1/2){1—-(1/3){1=(1/4)} ....... {1-1/(n+1)}=
(@) 1/(n+ 1) for alln € N.

(b) 1/(n+ 1) foralln €R

(¢)n/(n+1)foralln €N.

(d)n/(n+1)foralln €R

Question 3. For all n € N, 32" + 7 is divisible by

(a) non of these

(b) 3

(c) 11

(d) 8

Question 4. The sum of the series1+2+3+4+5+ .......... nis
(a) n(n+1)

(b) (n+1)/2

(c)n/2

(d) n(n+1)/2

Question 5. The sum of the series 12 + 22 + 32 + ........... n?is
(@)n(n+1)(2n+1)

(b) n(n+1) (2n +1)/2

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

(d)n(n+1)(2n +1)/6

Question 6. For all positive integers n, the number n(n? - 1) is divisible by:
(a) 36
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(b) 24

(c) 6

(d) 16

Question 7. If nis an odd positive integer, then a" + b" is divisible by :
(a) a2+ b2

(b)a+b

(c)a—b

(d) none of these

Question 8. n(n+ 1) (n +5) isa multipleof  foralln €N
(a) 2

(b) 3

(c)5

(d) 7

Question 9. For any natural number n, 7" — 2" is divisible by
(a) 3

(b) 4

(c)5

(d) 7

Question 10. The sum of the series 13 + 23 + 33 + .......... n®is
(a) {(n + 1)/2}?

(b) {n/2}?

(c)n(n+1)/2

(d) {n(n +1)/2}?

Very Short:

1.

Short Questions:

1. For every integer n, prove that 7n — 3n divisible by 4.
2. Prove thatn (n+1) (n+5)is multiple of 3.

3. Prove that 10" + 1 is divisible by 11.

a. provethat (1+3) (1+2) (1+3)..(1+3) = (n+1)
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nn+1)(n+2)

5. Prove1.2+23+34+__ _+n(n+1)= :

Long Questions:
1. Prove (2n+7) < (n + 3)?

2. Prove that:
1 1 1 1 n

14 47 710

(3n—-2)(3n+1) :13::-—1|
3. Prove1.2+2.22+3.23+.+n.2"=(n-1)>"1+2

4. Prove that2.7"+3.5" =5 is divisible by 24 V n € N.
5. Prove that 41" — 14" is a multiple of 27.

Answer Key:

MCQ:

(b) 15

(@) 1/(n+ 1) foralln €N.
(d) 8

(d) n(n+1)/2
(d)n(n+1)(2n +1)/6
(c) 6

(b)a+b

(b) 3

(c) 5

(d) {n(n +1)/2}
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Very Short Answer:

)
2. 39°22"30"

51
3. —cm
12

4. V3

-1
5. NG

6. 2—/3
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7. =2
5

8. 45°
9. 25sin86 cos46
10.sin 6x —sin2x
Short Answer:
1. P(n):7"-3"is divisible by 4

Forn=1
P(1) : 71 - 3! =4 which is divisible by Thus, P(1) is true
Let P(k) be true

7% =3 is divisible by 4

75 -3 =4/, where 2 e N(i)

we want to prove that P (k+1) is true whenever P(k) is true

- =l Akl L B L
] -3 =T0=33

(44 43%).7-3" 3(from i)

1]
(]
(ra)
p Y
+
=~
W
!
L
L.

7% —3"" {5 divisible by 4
thus P (k+1) is true when P(k) is true.
Therefore by P.M.I. the statement is true for every positive integern.

P(n):n(n+1)(n+35) is multiple of 3
for n=1
P(1): 1(1+1) (1+5) = 12 is multiple of 3

let P(k) be true
P(k) : K (k+1) (k+5) is muetiple of 3

= k(k+1)(k+5)=3/ where 2 N (1)

we want to prove that result is true for n=k+1
P(k+1): k+1)(k+2)k+6)

www.swottersacademy.com



MATHEMATICS § PRINCIPLE OF MATHEMATICAL INDUCTION

= K+1)(k+2)(k+6)= [ (k+1) (k+2)](k+6)

= k(k+1)(k+2)+6(k+1)(k+2)
=k(k+1)(k+5-3)+6(k+1)(k+2)
=k(k+1)(k+5)-3k(k+1)+6(k+1)(K+2)
=k(k+1)(k+5)+(k+1)[ 6(k+2) -3k |
=k(k+1)(k+5)+(k+1)(3k+12)

=k (ke Dk+3) 3+ k+4)

=3/+3 (k+1)(k+4) (from i)

=3[A+ (K +1)(K +4)| which is multiple of three
Hence P(k+1) is multiple of 3 .

3.
P(n):10*= +11is divisible by 11
for n=1

P(1) = 10" +1=11is divisible by 11 Hence resultis true for n=1
let P(k) be true

P(k): 10! +1is divisible by 11 1

= 10%'+1=11/ where £ € N()

we want to prove that result is true for n=k+
=10l“:¢'1‘_-1 $l= ]02&'—:—1 +1

=10%"+1

=10"10" +1

=(1104-10).10 +1( from 1)

=11004-100+1

=1100/4-99

=11(1004-9)is divisible by 11

Hence by PM.I P (k+1) is true whenever P(k) is true.

4.

(o0 0 1Y (1)
letP(n): !.__1+1"._1 - 3,"‘-\ 1+§_,""11+:_-.=,* =(n+1)
for n=1

S o —
P(1): l_._‘lTLF =(1+1)=2

which is true
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let P(k) be true

1) 1Y/

P(k) - 1+I 1*- ]

1+l | 1+=1=(k+1)
3)°0U k)

we want to prove that P(k+1) is true

N 1 1Y \
P(k+1 1-1'- 1 ) 14— |=(k+2)
( ) 1)\ 2,-' U k+1) '

L.H.s.=:1+1"i1+1"'....:1+l (141}
U T 20 TR T e

=(k+1)| 1 . 'j [ from(1)]
\ k+1)
k+1+1)

= (k+1

G )._‘ K+1 )
=(K+2)
thus P(k+1) is true whenever
P (K) is true.

5.

- S
p(n):12+23+-—n [? +1|_J?|?;+1)U.+,ll

3
for n=1
R o H1+1)(1+2]
p(1):1(1+1) =272
3
2(1)=2=2
hence p(1) be true
L o k(E+1)(Kk+2) o
plk):124234+———+k(k+1)= ik gl )
3
we want to prove that
p(k+1):
k+1)(k+2)(k+3
12+23+———+(k+1)(k+ l \ ": )\ )
3
LHS.

=12+423+———+k(k+1)+(k+1)(k+2)

_k(k+1)(k+2) i (k+1)(k+2)
3 1

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

~
3

I_ﬁ'oml_' .‘"I_I
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(k+1)(k+ 2_}[k—+3]

-
J

hence p(k+ 1) is true whenenesp['_khl is true

Long Answer:
1.

p(n):(2n+7)<(n +3)’
for n=1

9«:['4‘]:

9«16

which is true

let p(k) be true

(2k+7) <(k+ 3_'1:

now

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

<(k+3)' +2=1F +6k+11

<k +8k+16=(k+4)

={'k+3-:—1_\|:

S p(k+1):2(k+1)+7 c:{k-:—l-:-'_%"l:

= p(k+1) is true, when ever p( k) is true

hence by PMI p(k) istrueforall ne N

2.

o 1 n
PO 3 37 T T T Gno2)ama) (3nD)
for n=1

: g 1 1 _1
P(1); (3-2)(3+1) “(3+D) 4
which is true
let p( k) be true

1 K

k. 1 .
plk):—+—+———+- — s \
T 14 47 (3k=-2)(3k+1) (3k+1)

we want to prove that p(k+1) is true
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.11 | 1 k+1
plk+l) —+—+———+- — an .

: 14 7 (3k+1)(3k+4) (3k+4)
LHS.

1 1 1 1
=—t—t———— —— — - = — -

14 47 (3k-2)(3k+1) (3k+1)(3k+4)

k 1

[ Sfrom.......(i '_I:I

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

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

3% +4k+1 Mll_k*l_‘l

T (Bk+1)(3k+4) Tel) (3k+4)

p(k+1) is true whenever p( k) is true.

3.
pl'n'lz1.3+2.2:+3.2:'+———+;;=,2"=(n_1',_*--5 e
p(n):12+222+3 2 +———+n2"=(n-1)2"" +2
for n=1

p(1):1.2 =(1-1)2* +2

2 = 2 which is true

let p( k) be true

p(k):12+22% + ===+ k2" =(k-1)27"+2.....(i)

we want to prove that p(k+1) is true

p(k+1):12+2 27 +———+(k+1)2"F =k 2" +2

LHS.

124227 +———+ k2" + (k+1)2%F [from.... (]

=(k-1) 2;:—1 +2 +l_'k+1'|23:—1
) Cc

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

k42

This p(k+1) is true whenever p(k) is true

(=3

4. P(n):2.7"+3.5" -5 is divisible by 24
forn=1
P(1):2.7' +3.51 =5 =24 s divisible by 24
Hence resultis true forn=1
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Let P (K) be true

P(K):2.7¢+3.5¥-5

=2.7%+3.5-5=24/ when A eN

we want to prove that P (K+!) is True whenever P (K) is true
2.7+ 351 -5=27«T+35¢.5-5

=7[27%+355 -5-355 +5] +3.555'5
- 3 s ] K = -
=7|244-3.5%+5| +15.5%-5 (from 1)

=7x24/-64p , -+ 5% —3 is multiple of4]
=24(7/-p), 24is divisible by 24
Hence by P M | p (n) is true for alln € N.
5. P(n):41"—-14"is a multiple of 27
forn=1
P(1):41'-14 =27, which is a multiple of 27
Let P (K) be True
P (K) : 415 — 14X
= 41%-14=27/, where 2 €N
we want to prove that resultis trueforn=K+1
4151 - 141 = 41%.41-14. 14
= (271 +14%).41-14% 14(from 1)
=27/41+14" 41-14% 14
=27/41+14%41-19)
=27/41+145Q27)
=27(412+14%)  isamultiple of 27

Hence by PMI p(n)is true foracen € N.
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