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Section-A
1) Prove that 2+4+6+8+.....2=n(n+1).
2) Prove that 142+2%+,..+2"=2"*1 1 for all natural numbers n.

3) Prove that 22" -1 is divisible by 3, for all natural numbers n.

4) Prove that E@Qﬁlt(rta{u@lm%%% 2

5) Prove by the principle of mathematical induction that 3foral™ € N
6) if P(n): "3.52"1 4231 s divisible by for all n" is true, then find the value of A

Section-B

7) Prove that Zor-allnat@fal numbers bfrusing)principle of mathematical induction.

n(n+1)

8) Prove by principle of mathematical induction that, the sum of first n natural numbers is 5

9) Prove that (¥or al) hatugal-hummber n, where x>-1.

10) Prove by the principle of mathematical induction that
Ifar Algna®N-. ... +3" 1 = £
11) Prove the rule of exponents (ab)"=a" b" by using principle of mathematical induction fo every natural
number.
12) Prove by the principle of mathematical induction that
Ix+2x214+3x34....4nxnl=(n+1)! -1
for all natural numbers n.
Section-C
13) Use the principle of mathematical induction to prove that s divigible By 3, for all natural numbers of n.
14) Prove by the principle of mathematical induction that, for all @'e N
when divided by 3, the remainder is always 1.
15) For all positive integer n, prove that ¥§—aﬂ} iﬁgtege%n?' - 1—85

16) Prove that (2n+7)<(n+3)?, for all natural numbers n.

17) Prove that 2n<(n+2)! for all natural numbers n.
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Section-A



1) Consider P(k):2+4+6+8+.....+2k = k(k+1)
Now, P(k+1):2+4+6+.....2(k)+2(k+1)
=k(k+1)+2(k+1)=k? + 3k+2
=(k+1)(k+1)

2) Consider P(k) : 1+2+22+.... +2k=2k*11
Now P(+1):1+2+22 +,.+2k = 2k*1
=2k+l_l+2k+l
=p(k+1)+1

3) Consider P(k):22¥-1= 3\ (say)
NowP(k+1):22k+1.1 =22k 22
(BA+1)4—1=121+3
3(4X + 1), which is divisible by 3

4) Consider P(k):S" (¢ 4 1) = k(kﬂ;(kﬂ)

P(k):1.2+2.3+3.4+....+(k-1)k=w

k>2

Now P(k+1):1.2+2.3+3.4+...+(k1)k+k(k+1)
_ k(k—lg(kJrl) +Rk41) = k(k+1;(k+2) k> 2
5)
Step I Let P(n) be the given statement.
i.e.P(n):3" > 2"
Step Il For=1,we have 3t > 9!
3>2, Whichis true.
Thus P(1) is true.
Step Il Let us assume that P(k) is true.
i.e P(k):3F > 2F
Step IV Now, we shall prove the statement for n=k+1.For this,we have to show gktl 5 gktl
from Eq.(i) we have 3k > ok
3%.3 > 2% 3 [multiplying both sides by 3]
= 3kl > 9k 3
283> 2F3= 3F.3 > ok 2=0kH1
Thus ,P(K+1) is true whenever P(k) is true. Hence, by principle of mathematical induction,P(n) is true for
allme N

6) Here, the given statement is true for all neN
itis true for n=1 and n=2
For n=1, P(1) : 3.5+24=3x125x16
=375+16=391

and for n=2, P(2) ; 3.5%+27

=3x3125+128

=9375+128=9503
Now, the HCF of 391 and 9503 is 17. So,
3.52"1423n*1 js divisible by 17. Hence, X is 17.

Section-B



7) Step | Let P(n) be the given statement.
i.eP(n)2n+1< 2"
Step Il For n =3,we have
(2 x3+1)<23 = 7<8, which is true.
Thus P(1) is true.
Step Il Let us assume that P(k) is true.
i.eP(k):2k+1 < 2*
Step IV Now, we shall prove the statement for n=k+1.
for this, we have to show that 2(k + 1) + 1 < 2~*1
from Eq.(i), 2k + 1 < 2%
So, (2k+1)+2<2K+2 [adding 2 on both sides]
2k+3<2K.2  [2k+2<2k 2]
2k+3 <2k p(k+1)+1<2k*!
thus, P(k+1) is true, whenever P(k) is true.

hence, by principle of mathematical induction P(n) is true for all natural numbers,n > 3
8)
Step | Let P(n) be the given statement, i.e.
P(n): 1+2+3+.....+n= 20D

2
Step Il For n=1, we have; LHS=1 and
RHS= 1.(1+1) _ 1x2 -1

2 2
.. LHS=RHS P(1)istrue

Step Ill Let us assume that P(n) is true for n=k. Then we have

PI:1+2+3+.....+K = “&0 (1)

Step IV Now, we shall prove the statement for n=k+1

For this we have to show that

1+ 24, +(k+1) = EHEHD

Consider, LHS=1+2+.....+k+(k+1)

_ k(k;” +(k+1) [using Eq.(i)]
= (k+1) (% + 1) [taking common (k+1)]
_ (k+1)2(k+2) _ (k+1)(§+1+1) _ RHS

Thus, P(k+1) is true, whenever P(k) is true. Hence, by principle of mathematical induction, P(n) is true for

all natural numbers n.



9)

Step I Let P(n) be the given statement.

i.e.P(n):(1+2z)" > (14 nz)

Step Il for n=1, we have (1 + z) > (1 + z), which is trueThus P(1) is true.

Step Il Let us assume that P(k) is true.

i.eP(K):(1+2)" > (1 +kz) ... (i)

Step IV Now, we shall prove the statement for n=k+1.For this, we have to show that

(1+2)"" > 1+ (k+ 1))

from Wq (i) we have (1 + ) > (1 + kz) .occoeeee. (ii)

x>l = x+1>0

So, on multiplying both sides of Eq.(ii) by (x+1), we get

1+z)f 1 +2z)> 1+ k)1 +2)

(16%) K 2 1kt R e (iii)

Here, k is a natural number and z? > 0, therefore kz? > 0andso, (1 +z +kx + kz?) > (1 + = + kz)
Then, from Eq(iii), we have

1+2)"" > (1 +z+kz)

or(1+2)" > [14 (1+k)z|

Thus,P(k+1) is true whenever P(k) is true.Hence, by the principle mathematical induction, P(n) is true for

all natural numbers.

10)

Step | Let P(n) be the given statement.
e P(n):1+3+38+. ... +3"1 =L
Step Il Forn=1, we have
LHS=311=30=1 and RHS= 21 —
LHS=RHS
. P(1)istrue.
Step Il Let us assume that P(n) is true for n=k

Then, we have

Pk} 1 +3+32+..... 431 = L1 ()
Step IV Now, we shall prove the statement for n=k+1 For this, we have to show
o1

1+3+3+.....+3 1 +3F =
Then, LHS=1+3+32+...3k 143k

— I gk [from Eq. (i)]
sto142.3F  3F(1+2)-1

2
3k.3-1 ghtl_1
= D) = D) = RHS

Thus, P(k+1) is true, whenever P(k) is true. Hence, by principle of mathematical induction, P(n) is true for
allneN

2




11)
Step | Let P(n) be the given statement,
i.e.P(n):(ab)"=a" b"
Step Il For n=1, (ab)! =ab=al b!
So, P(1) is true.
Step 1l Let P(k) be true.
Then, we have (ab)k=akbk ... (i)
Step IV Now, we shall prove the statement for n=k+1.
For this, we have to show that
(ab)k+l =gk+1 pk+l
Then, LHS=(ab)k*1 =(ab)¥ (ab)
=(akbk) (ab)  [using Eq.(i)]
=(ak .al) (bk.bl)=ak*l pk*1
Thus, P(K+1) is also true, whenever P(k) is true. Hence, by principle of mathematical induction, P(n)

istrue for all ne N

12)
Step | Let P(n) be the given statement
ie.Pn):1x114+2x214+3x3+....4nxnl=(n+1)! -1
Step Il For n=1, we have
LHS=1 x 1!=1
and RHS=(1+1)!-1=21-1=2-1=LHS
-, LHS=RHS
.. P(1)istrue
Step lll Let us assume that P(n) is true for n=k
Then, we have
Pk): 1 x 11 +2x214+3x34+....+kx Kkl +(k+1)! -1 oo (2)
Step IV Now, we shall prove the statement for n=k+1. For this we have to show that
IxU4+2x2043x3+....+kxk+(k+1) x (E+1)!=(k+1+1)!-1
Then,LHS=1x1!'+2x 2! +3 x 3!4+....+k x k! + (k+ 1) x (k+ 1)!
=(k+1)!-1+(k+1)! x (k+1) [from Eq.(1)]
=(k+1+1)(k+1)!-1=(k+2)(k+1)!-1
=(k+2)!-1 ['.'n(n-1)!=n]
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 numbers n.

Section-C

13) Consider P(k):k> — Tk + 3 = 3\

Now,P(k+1):(k+1)* —7(k+1) + 3

= k3+3k?+3k+1-Tk-4

=(3A\—3)+ 3k +3k—3=3(k>+k—2)
14) Consider P(k):4* =31 +1

Now,P(k+1):4*! = 4F 4 = (3X + 1)4

=120 +4 =341 +1) +1



15) Consider P(k):k?7 + k5—5 + %k?’ - %)‘ el

Now,P(k+1): (D) | (k1) 2(k+1)3 — &L
7 5 3 105
= T(K" + TK® + 21K +-35k*+-35k° + 21K° + Tk + 1) + £ (K° + 5k + 10k* +10k°+-5k) + 1
+2(K* + 3k + 3k + 1) — £
=+ + (K% + 3K° + 6k* + 7k + Tk? + 4k)= Integer
16) Consider P(k): (2k+T7)<(k+3)?
= (2k+7)+2 < (k+3)% +2

= 2(k+1)+7 < (k+4)? [(k+3)3+2<(k+4)?]
17) 2k<(k+2)!=>2k+2(k+2)1+2]

= (k+1)2<2%+2kK  [(2k+1)<2K for k<3]

= (k+1)2< 2k



