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Answer All Questions
PART A - (10 x 1 = 10 Marks)

1. —P —Qisequivalent to?

(@) -PAQ

(b) PA-Q (€) ~(PAQ)

2. P: Rahim is Rich, Q: Rahim is happy. Then ‘Rahim is poor but happy’ Is
best represented by?

(@) -Pv-Q

(b)PA—-Q (©)PAQ

3. 8" —3Misdivisible by

(@) 8

(b) 3 (c) 24

4. The numbers between 1 and 100, including both, are divisible by 2 or 6 is

(a) 50

5. Agroup (M,*) is said to be abelian if

(@) (x+y)=(y+x)

6. The union of two subgroup of G is a

(a) Subgroup

7. Fourier transform of 27 ,-1<x<1

COSS

@

(b) 16 (c) 66
(b)(x*y)=(y*x) (C)(x+y)=x
(b) Semigroup (c) group
NPT ©) 2;;“?

CO1-U
(dPvQ
CO1-U

(d)—-PAQ
C0O2-U
(d)5
CO2- App

(d) 34
CO3-U
(d) (y*x)=(x+y)
CO6- U
(d) Monoid
CO4- App

2sins
S

(d)



10.

11.
12.
13.
14.

15.

16.

17.

A function is called self-reciprocal under Fourier transform, if CO6- U

(@) Itis reciprocal to itself (b) Its Fourier transform is the same function
(c) Its Fourier transform is its reciprocal (d) None of the above
The Z 7 transform of is 5 cos5-U
(z-4)
(a) 4" (b) (-4)" (©) n(-4"* (d) n(@"*
The Z —transform ofn3" co6-U
@ (z —Z 3)? ®) (z +Z 3)? ©) (z i)z @ (z i23)2
PART - B (5 x 2= 10 Marks)
Write Demorgan’s law? CO1 App
In how many ways can letters of the word “MATHEMATICS” be arranged? CO2-App
Define Abelian Group and give an example CO3-U
Find the Fourier cosine transform of CO2-App
e a>0
State convolution property of Z — transform. CO5-U

PART — C (5 x 16= 80 Marks)
@ () Prove the following by Indirect method. CO1-App (8)

()(P()vQ(x))= (X)P(x)v(3)Q(x)

(i) Using the rules of inference derive CO1-App (8)
P— Q, (—|Q \V4 R), —|R,—|(—|P A\ S) = S

Or

(b) (i) Prove the following by Indirect Method. CO1-App (8)
P—>Q,Q—>R —(PAR),PYR=R

(ii) Prove the following by Indirect method. CO1-App (8)

(X)(P(x)vQ(x))=(x)P(x)v(3x)Q(x)
(@) (i) Using mathematical induction prove that (a” —b”) is divisible by CO2- App (8)

(a—h).
(i) Solve: &, +3a,,, +2a, =3",8,=0, a, =1 CO2-App  (8)
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(b)

18. (a)

(b)

19. (a)

(b)

20. (a)

Or
(i) Using generating functions Solve: CO2- App (8)

a,—7a,,+10a, , =0,a, =10,a, =41.
(i1) Calculate the number of positive integers not exceeding 250 CO2- App (8)
that are divisible by 2, 3, 5 or by 7.

S=Q x Q, such that binary operation defined by CO3-U (16)
(a,b)*(x,y) = (ax,ay +b)

(i) Prove that (S, *) is a semi group
(i) Is it commutative?
(i1i) Find the identity element of S?

(iv) Find Inverse element of S?

Or
(i) The necessary and sufficient condition for a non-empty subset H CO3- U (8)
of a group (G,*) to be a subgroup isa,pe H = a*b™ e H.
(i) The binary operation * is defined on Q such that CO3-U (8)
a*b =a—5b,a, beQ™, Show that (Q*,*) is an abelian Group.
Compute the Fourier Transform of CO4- App  (16)
a—|x if|x|<a
f(x)= ] and hence evaluate
0 if|x>a
2(sinx ) 2(sinx)
' — | dXx i) || —— | dx
(n)!( » j (u)![ » )
Or
Evaluate CO4- App  (16)
e 0] e 0] 2
ON o (i) j% using Fourier transform
0 (x? +16)(x? +36) 0 (x2 +49)
(i) Solve the difference equation yn, o +4yp.1 +3yn = 3" giventhat COS-App (8)

Yo=0,y1=1

CO5- A 8
(i) Find the Z transform of( L j pp (8)

(n+)(n+2)
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Or

() (i) solve the difference equation yp 2 —7yn4q+6yn = 3" given that COS-App  (8)
Yo=0,¥1=0
(ii) Find the Z transform of (a" cosng)and (a" sinng) COS-App  (8)

UdaM21



