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Time : 3 hrs | Marks : 80

NB- 1. Question No.I is compulsory
2. Attempt any three from the remaining six questions

3. Figures to the right indicate full marks

1
1a If Laplace transform of Vi) =———, then find Lie erf(2vr 20
P Lapla oeﬂ‘()smenn{e.elf( )} [20]

b Find the Orthogonal Trajectory of the family of curves given by e .cosy +x.y =¢

¢ Find Complex Form of Fourier Series for . e2x ;0<x<2

d. If the two regression equations are 5x — 6y + 90 = 0, 15x — 8y — 180 = 0,

find the means of x and y, the Correlation Coefficient and Standard deviation of x if variance of Y is 1

!

hZShowthatthe function is Harmonic and find the Harmonic Conjugate \ar=ta"“x:osy-+::?’-3xy2 [6]
b Find Laplace Transform of £()={ ' *°<'<! ree+2)= £ () | 6]
. , 1o l<r<2’
<. Find Fourier Series expansion of f(x)=x-x2,—l<x<l 8]
23 2 Find the Analytic function f(z) = + v if v = logx? + y? J+ x—2y (6]
= 322 —182+26
b Find Inverse Z transform of 3 4
. (z-2)(z-—3)(z—4_j <]z|< (6]

9
=~ ¢ Solve the Differential Equation% +4y = f(0),f()=H(~-2),y(0)=0,y'(0) =1 using Laplace Transform  [8]
L

04 a Find Z{f(k)*g(k)} if f(k)= (%) k g(k) = cos 7k (6]
%

b Find the Spearman’s Rank correlation coefficient between X and Y. [6]

X 60 30 37 30 42 37 55 45

Y 50 25 33 27 40 33 50 42

. T
¢ Find the inverse Laplace transform of i) ii T [8]
| (s+D*  (s+49)

‘
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Q5 a Find Inverse Laplace Transform usng Convolution theorem T T
_ i (s—4)°(s+3)

b Show that the functions f)(x) =1, f5(x) = x are Orthogonal on (-1,1). Determine the
constants a, b such that the function £ (*)=-1+ax+ bx? is Orthogonal to both fj(x), f>(x)

on the (-1,1)
i t i
¢ Find the Laplace transform of i) e~ J‘ tsindrdr i) j Bl
; 0 0 !
Q6 aFit asecond degree parabola to the given data
X] 1] 15] 2 | 25] 3] 35] a
Y 1.1 13 16 27 LY 34 4.1
. . 50 1 . . 3-z
bFind the image of |z - 51*3 under the transformation w = s
7 . v ZzZ—
¢ Find Half Range Cosine Senes for f(x)=xsinx m(ﬂ.n) and hence find ——-51*5— %—......;x—;—%
1.3
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- Duration: - 3 Hours
NB: - Question 1 is compulsory

Solve any thre«.e questions from the remaining.

i system.

. b) Construct hamming code for 1

4 ¢) Convert (-89)joto its equivalent Sl
2’s Complement Form

d) Perform (BC5)u—(A2B)n

¢) Prove De Morgans theorem

2a. Given the logic expressmg;
1. Express it in standarQ;SQ
2). Draw K-map and sif 41
3). Draw logic dtag(a“gf;usﬁ:g

2y

Bi‘? i

8?'3, l;e ia 15,17, 20,24, 30)
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N.B (1) Question No. 1 is compulsory.
(2) Solve any three questions out of remaining five questions.
(3) Assumptions made should be clearly stated.
(4) Figures to the right indicate full marks.

Q.1 (a) Two dice are rolled, find the probability that the sum is : [6M]
(i)Equal to 1 (ii) Equal to4 (iii) Less than 13 4

(b) Use the laws of logic to show that e . e
[(p—q) *~q] — ~p is a tautology ' : S oMy

(¢) Determine the matrix of the partial order of divisibility on the set A.Draw the Hasse diagram of the
Poset.Indicate those which are chains - - [8M]
(1) A={1,23,5,6,10,15,30} 7
(2) A={36,12,36,72} :
Q.2(a) Find the complement of eachelementin Dyy. ; = [6M]

(b) Let Q be the set of positive rational numbefs which canbe expreés’edin the form 2° 3°, where
aand b are integers .Prove that algebraic structure (Q,.) is a group. Where . is multiplication

operation. [6M]
(c) Define isomorphic graphs .Show whether the following graphs are isomorphic or not . [8M]
a b _ a' : T
d ¢
Gl G
Fig (a)
Q.3 (a) Determine which of the following graph contains an Eu_leriazi or Hamiltonian circuit. [6M]
.t B e a ; ) b
ﬁ L
a ey CE e
Fig(a) Fig(b)
(b) For all sets A, X and Y show that -
A x (XNY)=(A*xX) N (AxY) [6M]
(c) Let £(x) =x+2, g(x) =x -2 and h(x) =3x forXe R Where R= Set of real numbers. Find (8M]
i 0. (f.2.(.0 €. 9. .hh gh O h g
| Q.4(a) LetR is a binary relation. Let S = {(a, b) | (a, c)€ Rand (c, b) € R for some ¢} Show that if R is
an equivalence relation then S is also an equivalence relation. [6M]
|[TURN OVER
1
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(b) Determine the generating function of the numeric function a, ,where S B - [6M]

(D a=3+4" r>0
(i) a,=35 ,r=0

(c) Consider the (3, 6) encoding function eB* — B¢ definedby =~ : O [8M]
€(000)= 000000 (001)= 001100 e(010)=010011 e(011)=011111 . '
e(100)= 100101 e(101)= 101001 e(110)= 110110 e(111)=111010

Decode the following words relative to a maximum hkelihood decodmg functm
(i) 000101 (i) 010101 _ y

.5 (a)Determine the number of positive integers n where 1 < n < 100 andn ls not dwsible by '

2,30r5. e ) .[GM]

(b) Use mathematical induction to show that F e s SeM]
14+549+.......... +(4n-3)=n (2n-1) " ‘ S

(c) Find the greatest lower bound and least upper bound ofthe set {3 9, 12} and {1, 2,4 5 10} if
they exists in the poset (z+, /). Wherel is the relatlon of dmsiblhty R [8M]

Q6 (@) LetA= {1234)and LetR = {(L,1) (1,2) (14) (2 4) a, 1) 32) (4,2) 3) (4 4)} .Find transitive
closure by Warshall's algornhm. : S [6M]

(b) Let H= {[0]s ,[3]s} ﬁnd the left and nght cosets in. group 26 Is H anormal subgroup of
group of Z. : _ ' &, 8 [6M]

(c) Find the complete'_sdh;ﬁon _ofrhé. recungnce'mh;;m-‘ B8 (8M]
an + 2an1=nt3 for n>1 and with ;=3 -

o
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N.B: (1) Question No. 1 is Compulsory
(2) Attempt any three questions of the remainmgﬂipquegﬁgn :
(3) Figures to the right Indicate full marks

1. (a) What are various operations possible on data structpres
(b)What are different ways of representing a Graph dat

(c) Describe Tries with an example. &
(d) Write a function in C to implement binary seqrf, ‘

o3

(b)Given the frequency for the fol!ownﬁg ymboi compu theuﬁu”fgnan codefo »eieh
symbol. _

3. (a) Write a C program to mplaméntp ority qﬂeﬁéusiﬁgarfavg
perform the following ope»katib 8

I, Insertmg in a anﬁWq,geue

(12)
(08)

(05)

(10)

(05)

(08)

sert 2 noiie at the end of the list
ﬁ}{aéleﬁr!g“a particular element
i) T DlSplay the linked list

/

*#tt***t_t**#*
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N.B.: 1. Question ONE is compulsory.

Sem- M) ~ choice B ased
(3 Hours)
2. Solve any THREE out of remaining questions.

3. Draw neat and clean diagrams.
4. Assume suitable data if required.

determine:
(a) Z1 .\‘
(b) Ay ifaload of 2 kQ is appﬁ

10

10

TURN OVER
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2
Q.3

A. What is the source of the leakage current in a trans1stor‘? 3

If the emitter current of a transistor is 8§ mA and I is 1/1 00 af I
of Ic and Ip.

B. Draw and explain Colpitts oscillator,

C. Explain principle of FDM.

Q.4

?s thearem on\chame; pacity

; 4 n:num Capﬁﬂty Of&pel‘fe ly. mnseless chann
o ,";'312 'Hz 'm wh:ch i:he v

Q.5 A Stat&Shan on’

el whose bandwidth is

0 te m samplmg and explain its significance.
e ;‘"B G;ve the propef 'deﬁmtnon for entropy and information rate,

i "C. Wnteahort nqte 0n op-amp as differentiator.
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