Principle of Mathematical
Induction

Short Answer Type Questions

Q. 1 Give an example of a statement P(n) which is true for all n = 4 but P(1),
P(2) and P(3) are not true. Justify your answer.
Sol. Letthe statement P(n): 3n<n!

For n=1,3x1<1! [false]
For n=2,3x2<2l 0O 6<2 [false]
For n=33x3<3! [0 9<6 [false]
For n=4,3x4<4l 0O 12<24 [true]
For n=5 3x5<5l 0O 15<5x4x3x2x1 [0 15<120 [true]

Q. 2 Give an example of a statement P(n) which is true for all n. Justify your
answer.
Sol. Consider the statement

Py +2%+ 32+ +p? =0T DENHT)

6
For n=1, 1=71(1+1)(2X1+1)
6
O ‘]:@
6
0 1=1
For n=2, 1+22=2@* 00+ 1)
6
0O 5:%)D5:5
Forn=3 1422+ 3 :73(321)(7)
O 1+ 44+9=3%4X7
0 14=14

Hence, the given statement is true for all n.
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Prove each of the statements in the following questions from by the Principle of
Mathematical Induction.

Q. 3 4" - 1is divisible by 3, for each natural number n.

@ Thinking Process

In step | put n =1 the obtained result should be a divisible by 3. In step Il put n =k and
take P(k) equal to multiple of 3 with non-zero constant say q. In step lll put n=k +1,in
the statement and solve till it becomes a multiple of 3.

Sol. LetP(n):4" —1is divisible by 3 for each natural number n.
Step | Now, we observe that P(1) is true.

It is clear that 3 is divisible by 3.
Hence, P(1)is true.
Step Il Assume that, P(n)is true for n=k
P(k): 4% - 1is divisible by 3
x4 -1=3q
Step Il Now, to prove that P(k + 1)is true.
Pk +1): 41 =1
=4@ -1
= 4K B + 4K -1
=30 + 3q [4¥ —1=3q]
=3(4" +q)
Thus, P(k + 1)is true whenever P(k) is true.
Hence, by the principle of mathematical induction P(n)is true for all natural number n.

Q. 42°" - 1is divisible by 7, for all natural numbers n.

Sol. LetP (n):2%" —1is divisible by 7
Step | We observe that P(1)is true.
P23 —=1=2% -1=8 -1 =7
It is clear that P(1) is true.
Step Il Now, assume that P(n)is true for n = k,
P(k): 2%K —1is divisible by 7.
0 2% —1=7q
Step Il Now, to prove P(k + 1)is true.
Pk + 1): 231 —4

=2%@% -1
=2% @7 +1) -1
=72% +2% 1
=72% +7q [from step II]
=7@% +q)

Hence, P(k + 1): is true whenever P(k)is true.

So, by the principle of mathematical induction P(n) is true for
all natural number n.
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Q. 5 n® - 7n +3is divisible by 3, for all natural numbers n.

Sol. Let P(n):n® - 7n + 3is divisible by 3, for all natural number n.
Step | We observe that P(1)is true.
PA)= (1) =7(1) + 3

=1-7+3

= =3, which is divisible by 3.
Hence, P(1)is true.
Step Il Now, assume that P(n)is true for n = k.
O P(k)=k® -7k + 3 =3q
Step Il To prove Pk + 1)is true

Pk +1):(k +1)° =7(k +1) +3

=k +1+3k(k +1) =7k =7 +3

=k -7k + 3 +3k(k +1) -6

=3q + 3[kk +1) -2]
Hence, P(k + 1)is true whenever P(k)is true. [from step II]
So, by the principle of mathematical induction P(n) : is true for all natural number n.

Q. 6 3" - 1is divisible by 8, for all natural numbers n.

Sol. Let P(n): 32" - 1is divisible by 8, for all natural numbers.
Step | We observe that P(1)is true.
P(): 320 -1=3% -1
=9 -1 =8which is divisible by 8.
Step Il Now, assume that P(n)is true for n = k.
P(k): 3% -1=8q
Step Il Now, to prove P(k + 1)is true.
Pk + 1): 3201 —
= 3% 32 -1
=37 8 +1) -1
= 83 + 3% -1
=8 + &
=8(3% +q) [from step 1]
Hence, P(k + 1)is true whenever P(k)is true.
So, by the principle of mathematical induction P(n)is true for all natural numbers n.

Q. 7 For any natural numbers n, 7" — 2" is divisible by 5.

Sol. Consider the given statement is
P(n):7" - 2" is divisible by 5, for any natural number n.
Step | We observe that P(1)is true.
Pd)=7" —=2' =5, which is divisible by 5.
Step Il Now, assume that P(n)is true for n = k.
Pk)=7% -2 =5q

Step Il Now, to prove P(k + 1)is true,

Pk +1): 7%+ =k + 1,

=7"7 -2" 2
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=7"ms+2) -2 @

=7"B+20% -2k

=50 +2(7F -2K)

=50% +2(59)

=5(7% +2q), which is divisible by 5. [from step 1]
So, P(k + 1)is true whenever P(k)is true.
Hence, by the principle of mathematical induction P (n)is true for any natural number n.

Q. 8 For any natural numbers n, x" — y" is divisible by x — y, where x and y
are any integers with x # y.
Sol. LetP(n):x" — y" is divisible by x — y, where x and y are any integers with x # .
Step | We observe that P(1)is true.
PA):x' =y =x -y
Step Il Now, assume that P(n)is true for n = k.
P(k): x* = y¥is divisible by (x - ).
0 xf -y =q@ -y
Step Il Now, to prove P(k + 1)is true.
Pk + 1) F T =yt
=xf I -y
=x I -2y 2y -y
=K@ -y +y@ -y")
=x(x =y +yqlx -y
=(x - y)[x* + yg] which is divisible by (x - y). [from step II]

Hence, P(k + 1)is true whenever P(k) is true. So, by the principle of mathematical induction
P(n)is true for any natural number n.

Q. 91 - nis divisible by 6, for each natural number n = 2.

@ Thinking Process
In step I put n=2, the obtained result should be divisible by 6. Then, follow the same
process as in question no. 4.
Sol. LetP(n):n® - nis divisible by 6, for each natural number n= 2.
Step | We observe that PR)is true. P 2): (2)° -2
O 8- 2=6, which is divisible by 6.
Step Il Now, assume that P(n)is true for n = k.
P(k): k® - kis divisible by 6.
| k® -k =6q
Step Il To prove Pk + 1)is true
Pk +1): (k +1)° = (k +1)
=k3 +1+3k(k +1) —(k +1)
=k3 +1+3k% +3k -k -1
= k3 —k +3k% + 3k
=6q + 3kk +1) [from step II]
We know that, 3k(k + 1)is divisible by 6 for each natural number n = k.
So, P(k + 1)is true. Hence, by the principle of mathematical induction P(n)is true.



Principle of Mathematical Induction 69

Q. 10 n(n? + 5) is divisible by 6, for each natural number n.

Sol. LetP(n): n(n® + 5)is divisible by 6, for each natural number n.
Step | We observe that P(1)is true.
P (1):1(1? + 5) = 6, which is divisible by 6.
Step Il Now, assume that P(n)is true for n = k.
P(k): k(k® + 5)is divisible by 6.
| k(k?+5) =6q
Step Il Now, to prove P(k + 1)is true, we have
Pk+1):(k+D[k+1)2 +5]
=(k + )[k* +2k +1 +5]
=(k + )[K? +2k + 6]
=k® +2k? + 6k +k? +2k +6
=k% + 3Kk? + 8k +6
=k + 5k +3k? +3k +6
= k(k® + 5) + 3(k® +k +2)
=(69) + 3(k* + k +2)
We know that, k> + k + 2 is divisible by 2, where, k is even or odd.
Since, P (k + 1):6q + 3(k? + k +2) is divisible by 6. So, P (k + 1) is true whenever P(k) is
true.
Hence, by the principle of mathematical induction P(n)is true.

Q. 11 n® < 2", for all natural numbers n > 5.

Sol. Consider the given statement
P(n): n® < 2" for all natural numbers n= 5.

Step | We observe that P(5)is true
P(5): 52 <2°
=25<32
Hence, P(5)is true.
Step Il Now, assume that P(n)is true for n = k.
P(k) = k? <2K is true.
Step Il Now, to prove P(k + 1)is true, we have to show that
Pk +1): (k + 1)2 <2k*1

Now, k? <2k =k? +2k +1<2K +2k +1
=(k +1?° <2X +2k +1 (D)
Now, 2k + 1) <2* =2f + 2k +1<2F +2K

=2f + 2k +1<2 2¥
=2K 42k +1 <2k (i)
From Egs. (i) and (i), we get (k + 1)> <2 '

So, Pk + 1)is true, whenever P(k) is true. Hence, by the principle of mathematical induction
P(n)is true for all natural numbers n= 5.
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Q. 12 2n < (n + 2)! for all natural numbers n.

Sol. Consider the statement
P(n):2n<(n + 2)! for all natural number n.
Step | We observe that, P(1) is true. P(1): 2(1)< (1 + 2)!
ad 2<3l 0O 2<3x2x102<6
Hence, P(1)is true.
Step Il Now, assume that P(n)is true for n = k,
P(k):2k < (k + 2)!is true.
Step Il To prove Pk + 1)is true, we have to show that
Pk+1):2k+1)<(k +1 +2)!

Now, 2k < (k +2)!
2k +2<(k +2) +2
2k + < (k +2) +2

Also, k+2)l +2 <(k +3)!

From Egs. (i) and (ii),

2k + ) <(k +1 +2)!
So, P(k + 1)is true, whenever P(k) s true.
Hence, by principle of mathematical induction P(n)is true.

1
Q.13 Jn < —+-—=+...+——, for all natural numbers n > 2.
f ﬁ Jn
Sol. Consider the statement
’
n< ..+ —, for all natural numbers n=2 .
FrTETE

Step | We observe that PQ) s true.

1 1 S
P@):+2 < + — which is true.

AN AN
Step Il Now, assume that P(n)is true forn = k.

P(k): VE<t+ v v Distre.

A2 JK
Step Il To prove P(k + 1)is true, we have to show that
1 1 1

Pk+1): Jk+1<—— +_ _ + ...+ is true
( ) 12 k+1
, 1 1 1
Given that, K< —+ — + ... +——
T2 JK
1 1
O Jk + B T S
f f NN
0 k1 LI B I
kel f 2 Ik Jk+i
I N e PRAEbal
Tk +1
] k+ 1<k Jk +1 +1
| k< Jkk +1) O Jk<+k +1

From Egs. (i) and (ii),

1 1 1
lk+1<—+ _ + ...+
12 Jk+1

So, P(k + 1)is true, whenever P(k) is true. Hence, P(n)is true.
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Q.14 2+4+6+...+2n =n? +n, for all natural numbers n.

Sol. LetP(n):2+4+6+..+2n=n° +n
For all natural numbers n.
Step | We observe that P(1)is true.
P():2 =1 +1
2 =2 which is true.
Step Il Now, assume that P(n)is true for n = k.
| Pk):2+ 4+ 6+ ..+2k =k? +k

Step Il To prove that P(k + 1)is true.
Pk+1):2+4+6+8+... +2k +2(k +1)
=k + Kk +2(k +1)
=K% + Kk +2k +2
=k® +2k +1+k +1
=k+17 +k+1
So, P(k + 1)is true, whenever P(k) s true.
Hence, P(n)is true.

Q. 151+2+2% +...+2" =2""1 —1for all natural numbers n.

Sol. Consider the given statement
Pn):1+2+22 + ... +2" =2"*" —1 for all natural numbers n
Step | We observe that P(0)is true.
P(1):1=20*" -1

1=2" -1

1=2 -1

1=1, which is true.
Step Il Now, assume that P(n)is true for n = k.
S0, Pk):1+2 +22 + ... +2K =2K*T —Aistrue.
Step Il Now, to prove P(k + 1)is true.

Pk +1):1+2 +22 + . +2k 42k+]

:2k+1 _1+2k+1
:zmk+1 -1
—ok+2 _y
:2(k+1)+1 -1

So, P(k + 1)is true, whenever P(k) s true.
Hence, P(n)is true.

Q.16 1+5+9+...+(4n —3) =n(2n —1), for all natural numbers n.

Sol. LetP(n):1+ 5+ 9+ ...+ (4n —3) =n@n -1), for all natural numbers n.
Step | We observe that P(1)is true.
P1):1=12 x1-1),1=2 —1and 1=1, which is true.
Step Il Now, assume that P(n)is true for n = k.
So,P(k):1+ 5+ 9+ ... +(4k —3) =k(2k —1)is true.

/1
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Step Il Now, to prove P(k + 1)is true.
Pk+1):1+5+9+ ... +(4k -3) +4(k +1) -3

=k@k - 1)+ 4k +1) -3
=2k® —k + 4k +4 -3
=2k® + 3k + 1
=2k® + 2k + k +1
=2k(k + 1) + 1k +1)
=k + 1Rk +1)
=k + )2k +1+1-1]
=tk+N[2 k+1)—1]

So, P(k + 1)is true, whenever p(k)is true, hence P(n)is true.

Long Answer Type Questions

Use the Principle of Mathematical Induction in the following questions.

Q. 17 A sequencea,, a,, as,... is defined by lettinga, =3anda, = 7a, _,, for
all natural numbers k=2 Show that a, =3@" ' for all natural

numbers.
Sol. Asequencea,, a,, a,, ... is defined by letting , = 3and a, =7a, _,, for all natural numbers
k=2.
Let P(n): a, = 37"~ 'for all natural numbers.
Step | We observe P2)is true.
Forn=2, a, =30°7"'=30" =21is true.
As a, =3 a, =7a, _,
O a, =7M&,_, =70,
O a, =7x3 =21 [va, =7
Step Il Now, assume that P(n)is true for n = k.
Pk):a, =30" "

Step Il Now, to prove P(k + 1)is true, we have to show that
Pk+1):a,,, =30

G g =78y g =7 (8
=7mO* =3k
So, P(k + 1)is true, whenever p(k)is true. Hence, P(n)is true.

Q. 18 A sequence by, by, b,,... is defined by letting b, =5and b, =4 +b, _,,
for all natural numbers k. Show that b, =5 + 4n, for all natural number n
using mathematical induction.

Sol. Consider the given statement,
P(n): b, =5 + 4n, for all natural numbers given that b, = 5and b, =4 + b, _,
Step | P(1)is true.
P):b;=5+4x%x1=9
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As by=5b=4+b, =4+5=9
Hence, P(1)is true.
Step Il Now, assume that P(n)is true for n = k.
P(k):b, =5+ 4k
Step Il Now, to prove P(k + 1)is true, we have to show that

0 Pk +1): by, =5+ 4(k +1)
b1 =4+,
=4+ b,

=4+ 5+4k=5+ 4(k +1)
So, by the mathematical induction P(k + 1)is true whenever P(k) is true, hence P(n)is true.

dy_
Q. 19 A sequenced,, d,, d,... is defined by lettingd, =2andd, = % for

all natural numbers, k = 2. Show thatd, = % foralln ON.
n'

Sol. et P(n):d, = % On 0N, to prove P(2)is true.
n!
2 2
Step | PR):d, =—=—"—"_=1
0 @):d, 5 T ox
As, given d, =
. g =k
Tk
O d2:d71:g:1
2 2

Hence, PQ2)is true.
Step Il Now, assume that P(k) is true.

2
Pk):d, ==
(K):dy T
Step Il Now, to prove that P(k + 1)is true, we have to show that P(k + 1):d, , ; = v 2 0
+ 1)
_Gksqo1_d
dy . =k
S A P
-2 - 2
kKlk  (k+1)!

So, P(k + 1)is true. Hence, P(n)is true.

Q. 20 Prove that for alln ON
cosa + cos(@ +B) +cos@ +B) +...+cos[a +(n —1P]

cosg B;lgB%ng—B@

B

sin

® Thinking Process

To prove this, use the formula 2 cos AsinB =sin(A +B) —sin(A —B) and

sinA —sinB =2 cos EA—QBH @A—Q
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Sol. LetP(n):cosa + cosa +B) +cos@ +2B) + ... +cos[a +(n —1)B]

e H@méﬂ@

Slﬂ

COS%‘ ﬁf%sm cos(a + 0) smB

B

S|n sin™
2

Step | We observe that P(1)

.Ccosa =

cosa = cosa
Hence, P(1)is true.
Step Il Now, assume that P(n)is true for n = k.

P (k):cosa + cos(@ +f) +cos@ +2B) + ... +cos[a +(k —1)B]
cos% g—%smkﬁ
sm

Step Il Now, to prove P(k + 1)is true, we have to show that
P(k + 1):cosa +cos(@ +p) +cos@ +2B) + ... +cos[a +(k —1)B]

KB, B
cosfh + Phbingk + 1)
+cosfa + (k +1-1)B] = % 2 2

B
sint
LHS =cosa + cos(@ +P) +cos@ +2B) + ... +cos[a + (k —1)B] + cos(@ + AB)
kB
oos% %@%m © cosa + 48]
sm
i} cos% + %%@3%“%8 + cos(a + KB)sing
smB
=sin§>(+k27B L Bg—sm@x + KB - @+sm@1 + kB + B@ sm%ﬁkB B%
25|ng
sin%x + kB + g@—sin% —g%
_ 23|r1B
2Cc0oS— %} B+/<B+0( B%m %} Z+ kB - a+2%
23|nI3
o + kB B+B B
cosé? %s g @ cos nle+ 1) e
sm% sm[3

So, P(k + 1)is true. Hence, P(n)is true.
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_ sin2" 0
Q. 21 Prove that cos® cos26 cos2?8...cos2" ~ 0= —— Uil N
2" sinB
- sin2"@
Sol. LetP (n):cosBcos26...cos2" 'e=>"<
L 2"sin@
Step | Forn=1P(1):cosB = sin2 @
2'sin®
_sin206 _2sinBcos O _
= = =cos 6
2sin 6 2sin®@
which is true.
Step Il Assume that P(n)is true, for n = k.
ok
P (k) : cosBt0s208[t0s2%8...cos2k ~18= SIN270 i 416,
2%sin®

Step Il To prove Pk + 1)is true.
P(k + 1): cosB [Gos2B[60s2°6...cos2" ~'Bos2k 6

- sin2k @
2ksin@
_2sin2"BBos 2" B
22*sin®
_sin22“e _sin2"* "o
2k*1sing  2F*'sin g

Gos2"0

which is true.
So, P (k + 1)is true. Hence, P (n)is true.

. 41
smnesin(n )e

Q. 22 Prove that, sin@ + sin20 +sin30 + ... +sinnb = 2 5 2 ,
sin—

for alln ON.

® Thinking Process
To use the formula of 2 sin AsinB = cos(A —B) —cos(A +B) and

A+B B—A
cos A —cosB =2sin Gin also cos(—8) =cos O

Sol. Consider the given statement
P (n):sin® + sin26 +sin30 + ... +sinnd

. nB _. (n+1)6
sin—sin+—— "~
=2—92, forall nON
sin—
2
Step | We observe that P(1)is
sin9 II'l;in(1 * 1)9 sing [3in6
P(1):sin@ = 2 =_2 5
sin— sin—
2 2
sinB =sin®

Hence, P(1)is true.
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Step Il Assume that P(n)is true, for n = k.
P(k):sinB+sin26+sin36+ ... +sinkB

)

— £ — = — istrue.
smf
2

Step Il Now, to prove P(k + 1)is true.
Pk +1):sinB+sin26+sin36 + ...+sinkB +sin(k +1)0

- (k+ 10 . §<+1+1
sin sin
- 2 2 %
. 0
sin—
2

LHS = sin9 +sin20 +sin30 + ... +sinkO +sin(k +1)6

smfsm g;% smfsm%@ + sin(k +1) GBm9

— &  — £ — +sink+1)0
smf S|n7
kO + 10,0 Ck SN
cos - - Cos + cos gk + 1)0 —cos k+1)0 +
:@%@% EFéL@BH g T
23|n7
2
0 S] 30
:cosg cos§@+2§+ cos%«e+ @ cos%e+?§
2sm7
36 30 9
cosf cos%@ + 7% 28|n2 % + kO + =— %Eﬁ;m @(6 + ==
23|n7 23|n7
2
e+2e 0. . 0
smg II‘I;lE(< sinfk + )=Bink + 1+ 1)=
] @ ik + 1) i )
Slﬂf sing
2 2

So, P(k + 1)is true, whenever P(k) is true. Hence, P(n)is true.
n® n® 7n.
Q. 23 Show that e + 3 + T is a natural number, for alln ON.

@ Thinking Process
Here, use the formula (a +lo)S =g’ +5ab* +10a°0> +10a°0> +5a‘b +b°
and (a+b)’ =a +b* +3ab(a +b)

Sol. Consider the given statement

n®  nd

P(n): — + — + n is a natural number, for all n ON.
5 3 15

Step | We observe that P(1)is true.

5 3
a° + L + M) _8+5+7 _15_ 1, which is a natural number. Hence, P(1)is true.
5 3 15 15 15

Step Il Assume that P(n)is true, for n = k.

5 3
P(k): L % + % is natural number.

P(1):
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Step Il Now, to prove P(k + 1) is true.
5 3
k+1°, k+1°, 7(+1)
5 3 15
_ KO+ 5kt +10K® +10k® + 5k +1 K> + 1+ 3k(k +1) , 7K +7
5 3 15

_Kk° +5Kk* + 10k + 10k + 5K +1+k3+1+3k2+3k+7k+7

5 3 15
5 3 4 3 2 2
_K> LK LTk 5Kk"+10k” +10k” +5k +1_ 3k“+3k+1 T7k+7
5 3 15 5 3 15
5 3
=KLk Kok +0K® +2K2 +Kk +K2 +k +1 +10 4.0
5 3 15 5 3 15
_KS KB L 7K s 3 2
s + — 3 1 + k" +2k° +3k® +2k +1, which is a natural number
So, P (k + 1)is true, whenever P(k) is true. Hence, P(n)is true.
1 1 1 13
Q. 24 Prove that —— + —— + ...+ — > for all natural numbers n > 1.
n+l n+2 2n 24
Sol. Consider the given statement
P(n): LI et — ! >E for all natural numbers n > 1.
n+1 n+2 on 24
Step | We observe that, P(2) s true,
pey. 1 4 1 13
2+1 2+2 24
1.1.18
3 4 24
4+3_13
12 24
7,18
12

Hence, P(2)is true.
Step Il Now, we assume that P(n)is true,
Forn =k,
: L +...+1 13
k+1 k+2 2k 24
Step Il Now, to prove P(k + 1)is true, we have to show that

Ph+t):— v e Ly T T3

k+1 k+2 2k 2k+1) 24
Given, L + ! + . +i>E
k+1 k+2 2k 24

1 + 1 +i+ 1 13+ 1

k+1 k+2 2k 2k+1 24 2(k+1)
1B, 1 .13
21" 2(k + 1) 24

1, 1, a1 18

k+1 k+2 2k 2(k+1) 24

So, P(k + 1)is true, whenever P(k)is true. Hence, P(n)is true.
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Q. 25 Prove that number of subsets of a set containing n distinct elements is
2", foralln ON.

Sol. Letr (n): Number of subset of a set containing n distinct elements is 2", for all n O N.
Step | We observe that P(1)is true, forn = 1.
Number of subsets of a set contain 1 element is2' =2, which is true.
Step Il Assume that P(n)is true for n = k.
P(k): Number of subsets of a set containing k distinct elements is 2%, which is true.
Step Il To prove P(k + 1)is true, we have to show that
P(k + 1): Number of subsets of a set containing (k + 1) distinct elements is 2% * .

We know that, with the addition of one element in the set, the number of subsets become
double.

ONumber of subsets of a set containing (k + 1) distinct elements =2 x 2k
So, P(k + 1)is true. Hence, P(n)is true.

:2k+1.

Objective Type Questions

Q.26 1f 10" +3&" "2 +k is divisible by 9, for all n 0N, then the least
positive integral value of k is
(@5 (b) 3 (07 (d) 1
Sol. (@) LetP(n):10" + 3@"* 2 + kis divisible by 9, for all n ON.
For n =1, the given statement is also true 10" + 3[@&'* 2 + k is divisible by 9.
=10+ 364 + kK =10 +192 +k
=202 + k
If 202 + k) is divisible by 9, then the least value of kK must be 5.

202 + 5 =207 is divisible by 9

0 &:23
9

Hence, the least value of k is 5.

Q.27 Foralln ON, 32" "1 + 23 * 1 is divisible by

(@ 19 (b) 17 (c) 23 (d) 25
Sol. (b, ¢)

Given that, 352" * 1 + 231 +1

For n=1,
3ER(N+ 1 4 03 +1
=33° +2°
=3x125+16 =375 +16 =391

Now, 391=17 x23

which is divisible by both 17 and 23.
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Q. 28 If x" — 1is divisible by x — k, then the least positive integral value of k
is
@1 (b) 2 (€3 (d) 4
Sol. LetP(n):x" —1is divisible by (x — k).
Forn =1 x' - 1is divisible by (x — k).
Since, if x = 1is divisible by x — k. Then, the least possible integral value of k is 1.

Fillers

Q. 29 1fP(n): 2n < n!, n ON, then P(n) is true for alln > ......... .

Sol. Giventhat, P(n):2n<n!, nON
For n=1, 2<! [false]
For n=2, 2x2<214 <2 [false]
For n=3, 2x3<3!
6< 3!
6<3x%x2 x1
(6<6) [false]
Forn =4, 2x4<4l
8<4x3x2 x1
(8 <24) [true]
Forn =5, 2x5<5l
10<5%x4 x3 x2 x1
(10<120) [true]
Hence, P(n)is for alln= 4.

True/False

Q. 30 Let P(n) be a statement and let P(k) O P(k + 1), for some natural number
k, then P(n) is true for alln OJN.

Sol. False
The given statement is false because P(1)is true has not been proved.



