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Question No.l is compulsory
Amempt any three from the remaining six questions
Fagures to the right indicate full marks

’ 4 .
Laplace Transform of e™f Iu cos 2u du [20]
0 H
Prove that f(z) =sinhz is analytic and find its derivative

& Obtain Half range Sine Series for f(x)=x+1in (0.7)

& Find a unit vector normal to the surface x°y + 2xz =4 at(2,-23)

& Prove that F=(2xy2 +y:)i+(2x2y+x:+2y:2)j-{2y2:+x_y)k is Irrotational.

Find Scalar Potential for F
(6]

5 Find the inverse Laplace Transform using Convolution theorem

(s -1? .
e 6
(s -25+5)% (6]

xx,0<sx<li

. Find Fourier Series of f(x)z{x(z-x)‘i<x<2 _ (8]

-

Find the Analytic function f(z) =u+iv if v=

R coshxcosy (6]
xTaEy

2 A
& Find Inverse Z transform of (32 FEBH%) J3<|z]<4

l [y e (6]
. ’ . d? y . dy . . ’
the Differential Equation _;2_“ + ;';*i' 2y =5sint . ¥{(0)=0, »'(0) =0 using Laplace Transform [8]
/g
2 Find the Orthogonal Trajectory of 3x?y—y* =k [6]
the Z-transform of 2% sinh 3K, K2 0 (6]
Express the function ' 3 |x]<i i feind
J(x)= 0 ;| : as Fourier Integral. Hence evaluate I 3 .cos(Ax)dA [8]
s x> 5 E
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Q.P. Code : 540702

2

(5 aEvaluate using Stoke ‘s theorem I(zx - y)dx — yz'dy ~ y*zdz where Cis the circle 2 4y =l
i c

corresponding to the sphere x2 + yz - z2 =1 above the XY plane

-

b Show that w= maps the circle x2 + y2 —4x =0 into straight line 4u+3=0

-

6
(25 +1)’

¢ Find Inverse Laplace Transform i) ™ tanh "' s ii)

Q6 aFind the Laplace transform of /(1) = %,0 SEL3, f(t+3)=f(1)
b Find Complex Form of Fourier Series for sin(czx) ; (— :r,n‘) .« is not an integer

2
¢ Verify Green’s theorm for I (2x" = y*)dx + (x* + y*)dy where C is the boundary of the surface

enclosed by lines x=0,y=0,x=2,y=2

Fekdkkh kb ki bbb hvdh i
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| Q.P. Code: 541001

(3 Hours) [TQfaI-vM?fksf;u:,S!’]--:,; _:‘;. SFEF

N.B. 1) Question number 1 is compulsory. SO \
2) Attempt any 3 questions from the remanm;rgS qucstlons
3) Each question carries 20 marks. A A S FS ST OSE
4) Within a question, each sub-questmncames equgl‘ maxks FEEF

1. a) Convert (-124)0 to its equlvalent szgn magmtudc form l <2

b) Convert decimal 214.32 into ba,se'! FETETC L ETSIES
c) Add (7)1 and (6)10 in BCD S s 8¢ LR gE
d) Simplify (B+A)(B+D)(A+C)(C-3—D) R 02
e) Construct Hamming ¢ code forBCD (II 10 Use even panty 02

f) Prove that “A posmve ]oglt::AND_operation is equwalent o'a a 02
negative logic OR operaho S M e NSO
g) List the applications of sluﬁ rcglsters AT T 02

h) Minimize the. foliowmg«standard P@S exprcsamn usmg K—map 03
Y= HM(O 235D :

i) Wnte th@entxty declaratlon construst m VHDL for NOR gate. 03

- 2 a). ‘:Obtau:r the mmlmal exprcssmn usmg Qume Mc Cluskey 10

'ff--:-,F{A B,C,D): _Zm(J 5,6,12,13, 14) 4@ )
B)\-"?Compare TIL CMOS ¥apd ECi fmlles with respect to gate, 10
_\voitage Tlevel, fan-in, % -fan-c)ut ‘propagation delay, power
g d1ss1pat10n spced and nglse margm

: <y Bemgn a loglc 01rcuit to convert BCD to Gray code. 10

& b) Implement the followmg using 8:1 MUX. 05
I *F(A,BW,CD) Zm(013571011 13,14,15)

) Expl_am ,Astablf; ,_multlv1brator 05

X a) .Expiam Mastcr-Slave J-K flipflop. 05

b) -.vDesxgn 13 16 Demultiplexer using 1:4 demultiplexer. 05

c)x_-EXplam Data flow modelling and Behavioural modelling in 10

(TURN OVER)
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Q.P. Code 541001

¥

5. a) ConvertJK flipflop to SR flipflop and D fhpﬂep SE g 10 :

b) Design mod 12 asynchronous UP counter

6.  Write short note on (any four):-
a) Ring Counter
b) State table BSEFSFEHELEE LY
c) 2-bit Magnitude comparator'iff ST PSS
d) 3 to 8 line decoder TR 2
¢) Universal shift register &

092EFSE177DD96EBE279CFD3C5071439
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(3 Hours)

N.B. (1) Question No 1 is compulsory & %
(2) Solve any three question out of remaining five qugsmons 5 o

(3) Assumption made should be ciearly stated

{4) Figure to the right indicates full marks

1.  (a) Prove using Mathematical Induction
2+5+8+ .. +(3n-1)—n(3n+ 1)72

i) 1,2,3.4, .. j
fc) Fmd solution of @, +2a - 3@ =0

Al={ab,c d}
A3={a, cle,g}

A= {&C,eig;h}
Al&w v

i) {Al, AZ}
(b) Prove that set: G = {L 3, :

respec}; 0. mult:pl:catmﬁ maﬂule» :
(c) Exg&am dl“thbutlve Lamcc' ‘?how that\fcuovdngjdlagrams represent non-
fﬁ’:*;,iﬂbut}\(u hf:tm g :

” {&)’ Shwmaﬁﬂ?ﬁf MQAR))V(QW R)V(P\R)e=R 04
i % @)E@si’der the {3 S) group encoding function defined by 08
S e 00000 e(001)=00110
3 s{mm—@moi e(011)=01111
; e(&ﬂﬂ)ﬂﬁﬁﬂ 2(101)=10101

_} ,jﬁ eﬁm)—«lmw e(111)=11000
TURN OVER E
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T1123/T1499 DISCRETE STRUCTURE

2 Q. P. Code : 541101

Decode the following words relative to a maximum likelyhood decoding
function.
i) 11001 1) 01010 i) 00111

(c) Give Prim’s algorithm for minimum spanning tree. Use the same tofinda - 08
minimuin tree for the following fig. ' '

1 ‘____,,-é-«\a\\ :
e 2

4. (a) Let thcﬁmcti@n fiR— R, f'(x)*zx43
Find £ = fof, f* = fofof

(b Deﬁne Euler Path and Hamiltonian ?ath
i) Dctsrmmc Euler Cycle and path in graph shown in (a)
i) Dctcm‘une Hamdtonun C ycie and path in graph shown in (b)

]
a b .

ya

d ¢

fa) {0}

TURN OVER
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Out of a total of 50 students:
30 know Pascal,

18 know Fortran,

26 know COBOL,

9 krow both Pascal and Fortran,
16 know both Pascal and COBOL,
8 know both Fortran and COBOL,. "

e
o

04

(b) Expiam'hgeonhﬁlc grm pl
7 colﬁrs are., uSed to pﬁ

¢ .an symmetnc closure of a relation. Also find 04
nett “closure of R.

R TURN OVER
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100

011
111
100
010
001

(b) Let B=

F97BF: 8CF494AEZE1 8F29 2DC34233A2B3
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- 1. Question ONE is compulsory P Sl I R & e

2. Solve any THREE out of rcmammg questnohs" TS S S e

3. Draw neat and clean diagrams =~ b AN e : -
4. Assume suitable data if required. T 5 -

W

A_ Give reasons for the folluwmg ’ e ;
L JFET can be used as a %ltage, Var@b\re‘kesistor:* c e
1L JFET is not 0perated thh 'PorWard. Vcs vo[tage m an amphﬁer

B. A difference ampllﬁer is to be desxgned to’ ampltgr the dlfference between two voltages by a

circuit shown m ﬁg 1 u 1nga‘741 opamp? o AU
o e ANty T A B

5

f C. Vvith neat bTock dlagram cxplam how PLL can be used to generate large number of frequencies
Sona smgla referencc frequency. : 5

: D Explain Ehe-detépt:on of pulse code modulation. 5
- RN [TURN OVER]
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Q.2

Q.3

Q.4

. A. Discuss-the prmmple of operation of s supgr hetcrodyne receiver in detail along with the

2 . QP.Code: 5408

A. For the common source circuit shown in fig.2. Calculate the gate input ifnpeﬂance, the drain_

output impedance, the circuit input and output impedance Bnd,the-&rolfage' gain: Use the typical
parameters for the FET. oy I e SR
+Vop=26V ) ‘ | .

Rp 4o ikn
2

]_ 81 1 5458
Ry
%“‘m ?3.3 Kh-

} - fﬁg 2 |
B. List down various parameters of Opamp along with lhelr typtcal values for IC741. Also ex
what is the significance of CMRR and Slew Rate‘? § g, s 10
A. With neat daagrarn explam any one apphcanon of Op-amp baScd Comparator 5
B. leferentnate between BJT based Clais A and Class C power amphﬁcrs 5
C. Compare various pulse modulatlon techmques. : 5

D. Descx;;be Shockley’s equatlon and explam it with the relevant characteristics for JFET.$
A. Expla;n the generanon of DSBSC using balanced modulator. 10
B. Discuss the opcra*mg prmc:p]e 0£PLL and explaln its use as FM detector. 10

waveforms at cach stagc Gl e " > 10
B. One mput toa conventlonal AM modulator is a 500 KHz carrier with an amplitude of 20 V,
The second 1nput is 10 KHZ modulanng signal that is of sufficient amplitude to cause a change
the output Wavc of 7.5 Vp. Determine:
* (i) upper and lower side frequencies
® (ii) modulation coefficient and percentage modulation
; (iii}) peak amplitu_dé.‘of the modulated carrier and upper and lower side frequency volta
N (iv)cxﬁfcssion for the modulated wave
'(v). draw -tﬁc output spectrum 10

[TURN O'
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B. Mention important specifications of ADC and DAC‘ requlred fqr comhmmcatmn : 5 ~

e

C. Explain the necessity and significance of modulatlon in commumcatlon. S d, :5. y B

D. Cympare n-channel and p-channel JFET wnth respect t;o theu- devlcg“features and voltagc- :

cu.rrent characteristics.
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