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N.B.: (1) Question No. 1 is compulsory.
(2) Solve any three questions out of remaining five.
(3) Figures to right indicate full marks.
(4) Assume suitable data where necessary.

(3 Hours) . [Total Marks.\80 ST

Q1. Solve

a) i) Convert (13.078125)10 to binary.
ii) Convert (B73D)n into octal.
iii) Convert (436)s into hexadecimal.
iv) Convert (845)10 into gray code.

b) Sketch typical illumination characteristics for a photod;ode and explaln the theory of devxce (4)

¢) Derive the equation of stability factor forwoltage dwlder‘blas c1rcu1t . -5' ‘}j::\ @
d) Implement a full adder using 8:1 Demnl;}plexex. ¥ ¢ AR Ny ‘ ©)
e) Write truth table and excitation tabley’fof JK ﬁip ’ﬂ(')p. S SN > j:" S | €]
2. a) Explain inverting summmg amphﬁer usmg op-amp Denve the expressnon for output voltage.
AL ®)
b) What are different 1nethogis;used to ilnpgove CMRRIII ent1a1 ampliﬁer (8)
¢) Draw circuit diagrarn_;i &,Wavefof,mé,ofmonok;tébleﬁ mulﬁViht@fOn’ﬁ’s‘ing IC555. 4)
3. a) Design 2 bit magmtude comparator D RS PSR (10)
b) Using K-map reahm the followmg *eg&pressmn ORI
Y& Zm (K'3, 4, 5 192 ltl F35 15) PR ®)
(c) Convert JK FF 0 D FF\ ey N & %)
4.a) With the help of neat clrcu1t dlagram eXplam the operatlon of Zener diode regulator for variable input
voltage and variable Joad gl )
i b) Explain dataflow modehng style WIth sultable example. 6)
- c¢) Compare schottky dlode wnth PN )unctlon diode (3 points) (6)
5.(a) Design a MOD 12 Asynchronous down counter. (8)
(b) What do you mean by operatlonal amplifier? Explain the block diagram of opamp. 8
* (c) Write VHDL for. full adder : “4)
6: (a) ‘Write.a short note on. ASCII code and Excess-3 code. (8)
(b) What do-you mean by umversal gate? Implement NOT,AND,OR gates using NAND gates only.
®)
(¢)-Explain the dlfference between the integrator & differentiator .Give one application of each.
' “)
sk sk ok sfe sk ok ok
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5 BT —r— QP CODE:: 24396
(3 Hours) Marks: 80 -

Note: 1. Question no. 1 is compulsory.
2. Attempt any three questions out of remaining five questlons

Q.1.]a] Determine the constants a, b, ¢, d so that the function
f(z) = x> +axy + by® +i(cx’ +dxy +y*) is-analytic. :

[b] Let A = {1,2,3,4}, B = {1,2,3,4} and “aRb if and only if a is not

equal to b”. Find R and its digraph.

[¢] For the sets A, B, C given that AnB=A4ANC and AmB AmC Is
it necessary that B = C? Justify.

[d] Find Laplace transform of
f(t)=t for O<t<l

= 0 ford<tx2, FER2)=1()

Q.2.[a] 75 Children went to an amusement park where they canride on .
the merry-go-round, roller coaster and ferris: wheel Itisknown
that 20 of them have taken all 3 rides, and 55 of them have taken
at least two of the 3 rides. Each ride costs 0.50 Rs-and the total
receipt of the amusement park was 70 Rs. Determine the number
of children who did not. try-any of the rldes

[b] Evaluate e \
S

Tte'3‘J (4t)dt =—-3—- if L{J (t)}: \/SZT

[¢] (i) Functions f, g and h are deﬁned as follows
f:R>R ,gR->R, hiR >R, f(x)-—x+4 gx) =x—4

h(x) = 4x for xeR, where R is the set of real numbers.

Compute feggef;fogehih oh.
(ii): Show that usmg Venn dlagram PN(Q-R)=(PNQ) - (PNR).

Q.3.[a] If f (2) and |/ (z)| are both analytlc then show that f(z)is constant.

[b] Let R be a binary relation on the set of positive integers such that
R ={(a,b) /a-b is an odd positive integer }.Is R reflexive ?
Symmetric ? Antisymmetric ? Transitive ? An equivalence relation ?

A partial ordering set ?

Page | 1
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' QP CODE : 24396

[c] Evaluate (i) L[te"sindf] (i) L{j“tsin tdtdtdt} 8]
000
: - (s+2)
Q.4. [a] Evaluate using Convolution theorem™ | (& 1 45+8)? [6]
[b] Find the transitive closure of R where R: be the relation [6]
01 00
0 1 0
ted b v
tepresented by | .
0 0 0 O
[¢] Find analytic function f(z)=u+iv ‘Whe;e v=e"(xsiny + ycosy).. (8]
d : A :
Q.5.[a] Solve 2 4 2y + [ydt =sintwith y(0)=1:
dt 0 < P [6]

[b] Find bilinear transformation which maps the points z = 1,i,-1 onto
w=0,1,00. Further show that under this transformation the unit circle
In w plane is mapped onto a straight line in the z plane.
[c] In a bolt factory machmes ‘A, B, and (53 manufacture respectively (8]
25%, 35% and 40% of the total. Of their output 5, 4, 2 percent are
defective bolts. A-bolt is drawn at ran‘clom'from‘ the product and
is found to be defective. What are the probabilities that it was
manufactured by machines A, B and €7

Q.6. [a] It is known that at the university 60% of the professors play tennis, [6]
- 50% of them play bndge 70% jog, 20% play tennis and bridge,
30%. play tennis andjog; 40% play bridge and jog. If someone claimed
- that 20% of the professors jog and play bridge and tennis, would you
= -believe this clalm'f’ Why? #
fx_y[b] Suppose repetmons are not permltted (6]
- (i) How many four-~digit numbers can be formed from the digits
15:2:°8,557082 :
(i) How many of the numbers in part (a) are less than 40007
-(1it) How many of the numbers in part (a) are odd ?
(iv) How many of the numbers in part (a) are multiples of 5?

e4—33

o] Bvaluate (i) £'[2th7s] Gy 2| —— (8]
' (s+4)?

Page | 2
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N.B.:

Q1

Q2

Q3

Q4 ~

S 1Y ZD" (cocns) ""”*7”"’1,’7‘?,
DODmMmX s :
(3 Hours)

1. Question no. 1 is compulsory.

2. Solve any Three questions out of remaining Five ques}iéné'L.sS

a  Explain Role of DBA ? TS A
b  List all the functional dependencies satisfied byth ﬁelatlon SR ,A{Sj, EaR
X1 ¥l Z1 R - e T e L
X1 Y2 Z1
X2 Y2 Z1
X2 Y2 Z1

¢ Whatis the difference between umque key and pnmary key’?f
d  Explain different types of attnbutes wnth examples?

a Explain static hashing technlqu w;‘v

,exa‘?hp<i°e?" S Lo S ST 10
b  Define Normalization? Explam NF;-2NF and 3NF wnth exampies? 10
a  Consider the following empJoyee d‘atabase 10
Employee(empname, streét, city; dé:te of_joi
Works(empname, compahy name, salary)
Manages(empname, manag:er' namg)
erte sQL quenes*fer the followm
it) Fmd ngmber of' V’mptoﬂyee\s in each cnty wntbkdate"qf _Jommg as “01-
b.: 10
& ’ 10
_fNormal form
gy v ¥ v + ¥
A B C D E F G
t ‘ o~ N
e ‘Explam dlfferent types of relatlonal algebra operations. 10
‘a .:Explaln Cursors ] Its types with example 10
b Draw EER dlagram for-Hospital Management System showing constraints on 10
g genera!rsatuon an‘d specnahsatuon
5 Wnte ashort note on:
-a Types of Entities 5
b~ Authorization in SQL 5
g Views.dn. sQL 5
d 5

B tree
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(3 Hours) ( Total Marks 80 )

Please check whether you have the right question paper S RO

N.B.: 1)  Questions No. 1 is compulsory.
2)  Solve any three question out of remaining five questlons 5o &V W

3)  Assume suitable data if necessary.
4)  Figures to the right indicate full marks.

1 Solve any four out of five : : :
a)  Explain Input and Output characteristics of. CE conﬁguratron of BJT _
b)  Convert following decimal number to Bmary, Octal Hexadecamal and Gray oode
(154)10. i | |
c) Design EX-OR gate using only NOR gatcs TR

E R

d)  Draw two truth tables 1llustrat1ng the outputs of a full-adder one table for the sum >

output
e) Covert S —R filp-floptoD ﬂlp-ﬂop

2. a) Implement following using only one 8: lM p ‘Xer and few gates
f(A,B,C,D) Zm(l 2,3,5,6,9,10,11,14)
b) Using Quine McCluskey Method determme Mimmal SOP form for -
/(A B,C,D): Zm(135689121415 Zd41013)

3. a) Explain Collector to base blas C1rcu1t w1th 1ts stabﬂlty factor
b) With neat dlagram explam operatlon of ALU IC74181 '

4. a) Designa: Mod 10 synchronous counter usmg S R th ﬂop
b) Mlmmlze the' followmg founvanable Iogicﬁmctxon usmg K-map :

(A B, C, D) Zm (023567 8”40\11 14,15) and design using
: ,only NAND gates

. @) Slmphfy followmg equatlon usmg Boole’:;algebra and Design using basic gates
- f(A/B,C)= AB+BC+BC+ABC.
b) Explam Enuty in VHDL and Wnte VHDL program for half subtractor circuit.

6. Solve the followmg (Any Four)
S R) ,Explam workmg of’ Umversal Shlft Register.
SO ;:Workmg of T ﬂ1p ﬂop
$)S, Explam workmg of‘Drfferentral Amplifier.
d) - Write VHDL program for EX-NOR gate.
&) < \Explam Worklng of Encoder and Decoder.

F765B4AF9629D2B23406B13A0EA46154

| 10)

10)
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10)
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(10)
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N.B. (1). Question No.1 is compulsory.

SersTIE TV, BSOS, Masy 2o/
F H@ C Time : 3 hours

(2). Out of remaining attempt any three.
(3). Assume & mention suitable data wherever required. .

(4). Figures to right indicates full marks.

Q.1. Solve any four
a). Compare analog modulation and digital modulatlon
b). Explain FM noise triangle o ;
¢). Compare eye pattern with neat diaggali“"

d). Explain the process of quantizatidn;-. | 3

e). Explain bitrate and baud rate

Q.2  a). Explain the followmg 1) Shot <2, Eqmvalent nmsempefature [5]
b). Derive the formula fgr equival ‘t_enoxse temp: ature ;

, amphfier has a noise
figure of 6dB. Calculate its equlvalentnmse temperatur TR,

(5]

¢). State and prove the followmg propemes Qf vouner tr sform with example

i) Time Sh‘ﬂmg 11) leferentlatlon int me dom &

Q3. a The AM Transmltter develqps
5002 resistive load. The camems mo
0.8. Assummg f;,,* 5 KHz and fQ 1MHZ

(1) Obtam the value of camer amplltude Vc and hence write the expression for AM
51gnal &

(u) Fmd the total 51deband power

(111) Draw the AM wave fo

r the glven modulation index. [10]

b). What are the drawbacks of TRF receiver. How it is overcome by super heterodyne

] recewer Explam in brnef [10]

Q. 4‘ a) Wlth the help of neat block diagram explain in brief indirect method of FM
.generanon T [10]

: b),,jwhal 1s ‘multiplexing in communication system. Describe the multiplexing

| ‘hierarchy for digital multiplexing. [10]

F76584AF9629D2B213406B 13A0EBEBF62
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-

Q.5. a). State sampling theorem and explain anti- aliasing filter. \ 16} P

b).A bandpass signal has a spectral range that extends from 20 K:HZ

the sampling frequency fs. Cr
¢). Draw the block diagram of PWM generator. Explam the workuig glvm g v,
waveforms at the output of each block. [10] DA :
Q6  a).How is adaptive delta modulation is better thah' méar délta madulanon’? Draw sy s
block diagram of adaptive delta modulation and explam Qach“l'zloslgm dqtf § e 10
S M

F765B4AF 9629D2B%406BI3AOEBEBF62
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Time: 3 hours
N.B. (1). Question No.1 is compulsory. B
(2). Out of remaining attempt any three.
(3). Assume & mention suitable data wherever required.
(4). Figures to right indicates full marks.

QI Write any four of the following

a) Explain pre-emphasis & de-emphasis

b) Explain shot noise & transit time noise in br1ef 4
¢) State drawbacks of delta modulation system- & how
d) Explain principles of Sky wave propagation in brlef v
e) State and prove differentiation property.in _\tlme{mdom i

a) Explain PWM generation & degeneratlon b‘,‘ethod in det SRS v 10
: : 10
: 2. Tt is amplitude
Modulated by a smusmdal Voltage 0 j_-arnpl 500 Hz. Modulated
Voltage is developed across F5: ;Q
(i)
(i) - :
(iiv-i){ Calculate t@tal average pow\»
@iv) Power catried: by sidebands
. ()~ < 'Spectrum of modulated wave ; 10
C b Explain in detail mcl;rect me_tho,d.Qf get;e(ati vof FM with suitable diagram 10
'.Q4
> a) What 15, mult1p1exmg in comm eation system? Draw and explain transmitter and
i Recelver of FDM S 10
b) Explaln w1th reference to AM receiver (i) fidelity (ii) selectivity (iii) sensitivity

1v) Image frequency and its rejection. (v) Double spotting 10

Page 1 0of 2
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Q5

a) Draw the ASK, FSK & PSK waveforms for digital data 11010011

d-

de:
ystem?

i

b) What do you mean by inter symbol interference & how it is avo

v

ne ¢

NG

Page 2 of 2

i
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a) friss formula b) sampling theorem c¢) 1
e) Space wave propagation

¢) What do you mean international standards for communication s
Write short notes on ( any four )

How frequencies are allocated?

Q6




Q.1

Q.2

S T o SIY, CHSOEIPeiT

¥ /f//?

s A Q.P. Code ;23005 A
[Time: Three Hours] o ‘“J;,‘[/M‘:irks:SO],
Please check whether you have got the right questlon paper. ; X

N.B: Question no. 1 is compulsory. v

2 Attempt any three of the remaining.

3. Figures to the right indicate full marks.
Find the Laplace transform of e~* sinh t sin t..- 05 ‘
Find half-range sine series for f(x) =< in (0, ﬁ).’if & 05
Find the values of Z for which the following. functlon IS not analytlc 05

Z=sin hu cos v + i cos hu sinv.
Show that V [M] =2, M 3 wherea ds. a constant vector 05
™ i PR
Find the inverse Z- transform of F(z) = m Jf |z| < 2 06
& ,

Verify Laplace’s equation for u = (r- + aT) cos @ also find v and f(z). 06
Find the Fourier series for the periodic function 0
f(x):{—n =< x <0 8

¥, B L X<PR
State the value of f(x) at x=0 and hence deduce that o

Tty
(Zn ~1)2.7 "8

Find L71 [23_3)(3_3)5] using. convolutlon theorem. 06
Show that the set of funct_ions sin X ,‘sin 2X , Sin 3X, ==-mm=mmmmmmm-m is orthogonal on the 06

interval [0,7 ]

Verify Green’s Theorem: for f F .d7 where F=x’+xyj and c is the triangle whose 08

vertices are (0 2) @, 0) and (4,2) .
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Q4

Q.5

Q.6

Q.P. Code :23005

asinpt, 0<t<§

a) Find Laplace transform of f(t) = T 2m
0, > <t< o

and (t) = (¢ + 2?”)

b) Show that F = (y*-z*+3yz-2x)i + (3xz+2xy)j + (3xy 2xz+2z)k is both solenoidal and
irrotational.

¢) Find half range cosine series for f(x) =x , 0<x<2.
nt_1 1 2 P e
Hence deduce that —=—+ —+ il b 3

a) Show that [f. (Vr™).ds =n(+1)fff, ¥* 2 dv .kuS'ingviGauss’s,D,‘iVergence theorem.

b) Find the Z-transform of {kZe~%}, k>0

S2+28%43. . ] oo
(s?+25+2)(s2+2s+5)]

¢) (i) Find L-l[

.o . 3 52+d2 ‘
(1ii) Find L [——m]
a) Use Laplace transform to solve

dtz 24 4 + 8y = P! where y(O) =05y (O) = l

b) F ind the b111near transformation Whlch maps the pomts z=00,1,0 onto the points 0,i,00
L ctlvely of w—plane NA

e
3,

e R by LT X <L T
n -?Ex«pn;e"’sg,v-the finction fd = {z FORNRRRT

- for Fourier Sine‘Infegxal andcs-how that

smwx dw =,

when 0<x<m

N I_F"« ¢

7 *’-*,**’,"*\?"*‘****All THE BEST* %% % % %% % s %
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