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PART A - (10 x 1 = 10 Marks)

P —» -0 1s equivalent to

(@ -Pro (b) Pr-0 (©) ~(Pr0)

How many “F” are occurred in (P - - Q)

(a) 4 (b)3 (c)1

The complementary function of a,, —a, _, =5

@) a;(1")y+ay(-1") (b) ay(1"y+nay(-1")  (¢) aj(-1")+na,(-1")
Calculate how many integers between 1 to 100 are divisible by 2 and 6
(a) 41 (b)16 (c)82

The inverse of the element [3] in a group (z5, @)

(a) [2] (b)[4] (©)[3]

The union of two subgroup of G is a

(a) Subgroup (b) semigroup (c) group

Fourier Sine transform of ¢ >~

Maximum: 100 Marks

CO6-U
(d) Pv -0
CO1-U
(d)2
CO2- App

(d) «; ™)
CO2- App
(d) 26
CO3- App
(d)[1]
CO6-U
(d) Monoid
CO4- App

i 5 b \/z s \/Z s d \/Z 5
(a) \/Zs2+25 () a S2—25 (C) a s2+25 () a s2—25




10.

11.
12.

13.
14.

15.

16.

17.

Fourier cosine transform of 1,0 < x <1 CO4-App

cos s cos s o sins (d) None of these
(@) (©) V2r = © |+
The Z transform of 2n is CO6-U
2z z z
(a) = (b) —— (€)—— (d) ——
z-1 (z-1 (z-1) (z-1
The z ' transform of - - is CO5-U
(z-4)
(a) 4" () -4)" (-1 (d)n!
PART — B (5 x 2= 10Marks)
Compute PDNF for (pv 0) CO1-App
Compute the particular solution of the recurrence relationa, - 5a,_, =8n. CO2- App
Define Kernel of homomorphism CO3- App
Find the Fourier sine transform of ¢, 4 > 0 CO4- App
Determine the Z — Transform of z(1) COS5- App

PART - C (5 x 16= 80Marks)
(a) (i) Calculate PCNF and PDNF for (P A —=Q)v (P A R)v (Q A R) CO1-App (8)

(i1)Using the rules of inference derive & using CP Rule. COI-App (8)
P—>(Q—>S),-RvP,0=>R—>S

Or
(b) (i) Prove the following by Indirect Method. COI1-App (8)
P—>0,0—>R,-(PAR),PYR=R
(1i1) Prove the following by direct method CO1-App (8)

(Eix)(P(x)/\ Q(x)):> (3x)P(x)A(3x)Q(x)
(a) (i)Solve @, + 3a, ,+2a, ,=(6)" ,a, =0, a, =1 CO2- App (8)

1

(i1) Calculate the number of positive integers not exceeding 850 CO2- App (8)
that are divisible by 2,3 ,5 orby 7

Or
(b) (i) Using mathematical induction CO2- App (8)
1 1 1 1 n
—_—t —t+ —+ ... + =
1.2 23 3.4 n(n+1) (n+1)
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(ii) Using generating functions Solve a, = 2a, , +4",a, =1 CO2- App (8)

18. (a) (1) State and prove Lagrange’s theorem. CO3-U (8)
(i))The binary operation * is defined onRr -{1} such that CO3- App (8)
a*b=a+b-ab,a,beR - {1}, Show that (r - {1},*) is a Group.

Or
(b) (1) The necessary and sufficient condition that a non empty subset  CO3-U (10)
of a group G be a Subgroup asH ,bsH = a*b '¢H

(ii) A group G is abelian iff(a*5) = o’ *»’ CO3-U (6)
19. (a) Compute the Fourier Transform of CO4 App (16)
ja—|x| if|x|§a
f(x) = and hence evaluate
[ 0 if |x| > a
(i)j{smxjdx (ii)j[smedx
Or
(b) Evaluate CO4 App (16)

(1) ‘? dx

0 (xZ+1) (x> +4)

Ly X 2 dx . .
(11) i —, 5 using Fourier transform

0(x"+9)
20. (a) (i) Solve the difference equation y, ., -6y, +5y, = 3" given CO3- App (8)
that y5 =0, y; =0
(ii) Using Convolution theorem find COS-App  (8)
[ 22 1
P L —

| (5z-2)2z+1) |
Or

(b) (i) Solve the difference equation y,., +3y,,.; -10y, = 7" given CO5- App (8)

that yy =0, y; =0
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(i1) Using Convolution theorem find CO5- App (8)

_1;— 1422 —}

'_(7z +4)(2z + I)J

Z
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