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SOLUTIONS
Single Type
(D)
Let P(n) = 7«23 +n" - 3n+ 2
P(1)=50
P(2)=2425

P{3)=T" + 293" + 2 = 118227

(C)
It s, is true, then pia~(BuC) = B(AIP(B LC)
PlAA(BUC)= P{A~B)_[AAC))

= P(A~B)+P(ANC)-P{{ArB)~[A~C)
= P{AJP{B)+ P{AP(C)— P{A~ B~C)
= P[AIP(B)+ P(A)P(C) - P{AIP(B)P(C)
= P(AP(B)+ P(C} - P{B)P(C)]
= P[A]'_P[EI]-+F"[C}—F'{E..H.C]] = F{APB_LC)
It Sz s true, then pia~(B~C)=P{AIP(BAC)
P(A~(BACY) =P{AB)~(ANC))

= PlA~BNC)= P{APBIF{C] = P{AP(E~C)

(C)

For n = 1, the given expression iIs zero and hence the
statementistrue forn=1

Suppose the statement is true for some m

Co mlxm™ -ma™ e im-1a" = (x-a)' Q
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SForn=m+ 1, 7 -im +1h”]+ma""
= (x-af xQ+ma™tx® - 2ax+a‘)
= (e-af[xQ+ma™]

.. By induction, the statement is true for each n,

(D)

Let P(n) = 7o+ 22 3 +n® -3n+2
P(1)=50
P(2)=2425

(A)
Puttingn=1in 7«2 13"

then, 723 +22 3+

= 7P+ F=2041=50 L. (1)
Also, n =2
THEL2AFIS 2401424=2425 0 e (i1)
From (i) and (1) it is always divisible by 25,

(D)

ep-n® +n. It 15 always odd (statement) but square of any odd
number is always odd and also, sum of two odd number is
always even. So for no any ‘n° for which this statement is
true.
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10.

(D)
Odd number (a) n*-n is divisible by p for any natural number
greater than 1. It is Fermet's theorem.

Trick: Letn=4andp=2

(C)

2'=1(mod 5); = 29" =" (mod5)

1.e. 271 (Mod 5) =7 .z2-a2(mod 5)

-7 =2 (Mmod 5), . Least positive remainder is 2.

(C)

107 +3(4"7) +5

Taking n = 2; 107 +3=4" +5
=100+ 768 +5=873

Therefore this is divisible by 9.

(A)

s, -"'“;”? when n is even.
When n is odd,

sum -[1’ + 2P 429 4.+ 2(n 1|‘]-2n’

In this case (n — 1) is even so the sum in the above bracket
can be obtained by replacing n by (n — 1) in given result ofs,

{n=1jnf ; mn+3)
+ " = 3

. Hence required sum -
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11.

12.

13.

14.

(E)

at =] o E.lnlb]l’ Cos slnl:I] _[eestOomnt R 2sindcosd | ) [ cos2i s

Tl-ging cose)l -sing eos0 | | —Zsindcosd  costA-sint B ) SN2 s )

(€)

P{nj=n'—n+41

P(2)=2 -2+41=43 (Prime true)
P(3)=3 -3+41=47 (Prime true)
P(d1)=4F —a1+a1=(41)" is Prime (false)

(C)
P(n)=9"-8"
P(l)=9-8=1

P(1)-1=0 which is divisible by 8

- B(1)=1 i5 the remainder, when rin) is divided by 8.
P{2)=9"-F

=17=16+1

Remainder is 1, when divided by 8.

(B)

Pinj=a"+b"¥ne N

n=1

~ P(1) = a+ bwhich is divisible by a + b
n=2

- P{2)-& +b" not divisible by a + b

n=3

n
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15.

16.

17.

.. P(3)=a’+b'=(a+b)(a’ -ab+b®)

which is divisible by a + b.

With the help of induction we conclude that P(n) will be

divisible by a + b if n is odd.

(A)

Let p(n)=3" -1

P(1)=7 -1=8=18 is divisible by =.
P(2)=3 -1=80=52" is divisible byz .
13,14,15. Verification

(C)

P(n) :n! > 2n-1

P(3): 31> 22 _ P(K): k! > 2K-1 s true for k > 3.

Now P(k + 1) : (k+ 1)! = (k + 1) . k!
>(k+1).2k-1
> 2K ask +1>2

So, P(k) = P(k + 1) is true

Hence, P(n): n! > 21 js true for all n > 3.

(©)
P(n) = 2. 42n+1 4+ 33n+1

P(1) = 2.43 + 34 = 209, divisible by 11.
- P(k) = 2. 42k+1 4 33k+1 js divisible by 11 (i)
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18.

19.

Now P(k + 1) =2, 42k + 3 + 33k + 4

. 2. 42k+1 42 4 33k+1 77

_ 2. 42(2.42K+1 4+33K+1y 417 33k+1

. P (k+ 1) is divisible by 11, using (i)

- 50 P(n) = 2.42n+1 4 33n+1 js divisible by 11 forn - 1,

(B)
Let 5(k) be true, Then,

1+3+5+..(2k—-1)=3+k?Z ..(1)
Now,
S(k+1)=1+3+5+ ... +(2k-1)+(2k +1)

=(3+k2)+2k+1=3+(k+1)2 Using (1)
=5 (k + 1) is true,
Hence, option (B) is correct.

(C)
P(N):3+13+29+51+79+ ......ccoeeeee. to n terms

P(1)=3
P(1)=13+2.12

again P(2) = 16= 23 + 2.22
So, P(n) = n3 + 2.n2
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Vedanin,

PACFI4S

20.

21.

22.

(D)
P(n) : -2
11 T =
P(1): 1l.l=1
P{k + 1:] = Lo U Ake+1)" +5(k+1)" 47

I 15(k+1) 15(k+1)

3(k +1)8 + 5(k + 1)4 + 7 is not always divisible by
15(k + 1) i.e so, P(k + 1) is rational number

Integer Type

(1)

P{n)=5"-2"
n=1
- P(5)=5" -2
= 3125 - 32
= 3093
=3 x 1031
In this case =103
Similarly we can check the result for other cases and find
that the least value of : and nis 1.

(24)

Since product of any r consecutive integers is divisible by r!
and not divisible by r+11,

So given product of 4 consecutive integers is divisible by 4!
or 24.



23.

24,

25.

26.

(9)

Let three consecutive natural numbers are n, n+1, n+2, P(n)
= (n)3 + (n+1)3 + (n+2)3

P(1)=13 + 23 + 33=36, which is divisible by 2 and 9

P(2) = (2)3 + (3)3 + (4)3 = 99, which is divisible by 9 (not
by 2).

Hence P(n) is divisible 9 % n = N.

(6)

Let n is a positive integer.

P(n=n3—n

P(1) = 0, which is divisible by foralln e N

P(2) = 6, which is divisible by 6 (not by 4 and 9)

(5)

Let P(n) =100+ 3.4n+2 +  is divisibleby9 .ne N
P(1) = 10 + 3.43 + L = 202 + A = 207 + (1-5)

Which is divisible by 9if L =5

(8)
5 = (5)(5°)" =5(25)" =5(26-1)

= sx(26)=( Positive terms)-5, S0 When it is divided by 13 it gives
the remainder -5 or (13 -5) i.e., 8.
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27.

28.

29.

(6)

nin’ -1 = (n—1{n){n+1

It is product of three consecutive natural numbers, so
according to Langrange's theorem it is divisible by 3 !i.e., 6.

(8)

Letm=2k+1

n==2k-1 asn=<m.

me —n2 = (2k + 1)2 — (2k — 1)2

=4kZ + 1+ 4k - 2k — 1 + 4k

P(k) = 8k

P(1) is divisible by 8, P(2) is divisible by 8
P(k) is divisible by 8

(64)

P(n) : 49N + 16n -1

P(1) : 49 + 16 — 1, divisible by 64, 16, 8, 4
P(n+1)=49n*1 + 16n +16 - 1

= 49M.49 + 16n + 16 -1 + 49, 16n -49 -49.16n + 49
= 49(49N +16n — 1) — 48.16n + 64

=49 (490 + 16n - 1) + 64(1 - 12n)

P(n + 1), is divisible by 64,

S0, P(n) is divisible by 64
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30.

(120)
Product of r consecutive integers is divisible by rl,
So given expression is divisible by 5! i.e. 1204

16
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