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Please check whether you have got the right question paper.
N.B: (1) Question No. | is compulsory & attempt any three out of the remaining five
questions.
(i) Assume suitable data if required but justify it logically wherever applicable.
Figures to the right indicate full marks & every sub-question from Q.2 to- Q.6
have equal weightage And have 10 marks each.

Q.1 Attempt any four ' 20

Q2

Q3

ety ffrequgn'cy & phase shift using a cathode ray oscilloscope (CRO).

Q4

(a) Define the following static characteristics of instruments.

(1) Sensitivity

(i1) Precision

(iii)Dead zone

(iv)Drift.

(v) Accuracy
(b) Draw a neat circuit diagram of LCR - Q meter & explain its operating principle.
(c) Compare dual slope and dual beamn CRO. ;
(d) Describe operating principle of harmonic distortion analyzer with a neat block diagram.
(e) With a neat diagram, explain the principle of digital time measurement:
(f) Compare sensor and transducer.

(a) Voltmeter having a sensitivity of 1000 ohm/volts read 100V on its 150 V scale when 20
connected across an unknown resistor in series with a millimeter, when millimeter reads
SmA ‘ -
(i) Calculate apparent resistance of unknown resistor.
(i) Calculate actual resistance of unknown resistor.
(iti)Calculate error due to loading effect of voltmeter.

(b) Wien Bridge is one of the AC bridges as shown in the F ig. 1 below. Derive conditions
under which the bridge becomes balanced. Which quantity / parameter is it used to
measure? ' ~ :

»(a) iDrf,aw the block diégiam of dual trace CRO and explain its operation. : 20
- (b) Explain how Lissajous patterns / figures are used for measurement of an unknown

4(a’) Draw the circuit diagram and explain the operation of bridge used to measure capacitance. 20
(b) Explain various features of digital storage oscilloscope.

Page 10of2

7D4AB4BCBF238DAD14A13254DEO3ESDE




Q.5

Q.6

’
v

(a) Draw the neat diagram and explain the operation of successive approximation type DVM. 20
(b) In a food processing unit, a highly acidic solution is stored in a storage tank where 1ts
level has to be contimuously monitored round the clock. Your supervisor suggests that due
to highly acidic nature of the solution, a non-contact transducer should be used for the
Jevel measurement? Which transducer will you use for above application? Describe its
operation with a neat diagram.

(a) Draw the diagram and explain the operation of Rotameter. 20
(b) Explain the operation of Pirani gauge for pressure measurement?

sk ok sk ok sk ok ok ok skokok ok ok
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N.B: (1) Question No.1 is compulsory.
(2)Attempt any three questions from remaining questions.
(3)Assume suitable data if required.

(4)Attempt every question in a group and not randomly.i‘h

1. {a) Check for Hurwitz polynomial
Q(s) =5° +5° +8*
Q(5) =5* +65°+857+10 SRS
(b) Obtain s-domain (Laplace Transform) equivalent circ uit d
and capacitor with initial conditio‘q’ég L B
(c) What are conditions for rationatfﬁ.ﬁ&'i :
(d) Explain Y-parameter in termsd'f;z"‘ép‘*a;;a[mét"é

2. (a) Realise the following funétion;in‘__Fbsfev"}l a
7(5) = 3(5+2)(S+4) -
S(S48F
(b) Realise the fo!lowmgfunct.on in Cauer -l and Caue

" ————————t

3. ,(a[)?j Obta i : hybndparameter of ;ﬂ:ﬁzé: mter connected network. (20)

7D4AB4BCBF238DAD14A13254DE70745C TURN OVER
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(b} The switch is closed at t=0, find values of |, di, d?l at t=0+.Assum
current of inductor to be zero for circuit dt dt?

‘)&: ‘K L-io JL
+=0

(00

4. (a) Find the Thevin's equivalent network

i 7e10S of the netw sthown below are as follows:
3 and the scale factor is K. If Z(0) = 1.Find the

TURN OVER
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(b} Find the current Ix using superposition theorem.

N
5

6. (a) Check whether the following functiongi,%g{

F(S) =
(b)Find Voltage across 5Q gﬁierﬁg
grerd
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Note: 1) Question No.1 is compulsory
2) Attempt any Three from the remaining

A)  Find Laplace transform of sinv/t S L U R
B) Prove that u = -r’sin38 is harmonic function also fmd harmomc conjugate functron; v AR
ofu - 5 :
€ Find a fourier series to represent f(x) = (—2—)2 in (0 ; 21) »hef,n'ce ‘deduce't‘hat_" i
S o | |
P e o
D) Find the acute angle between the surface x? +y +2° =9and z=x* +y*-3.at (2 5 ) R
Q2 : o

Prove that J(-3/2) (x)= = |— (5°—S’5+sm><)

B . onto tﬁ‘é}bdih?t?s_ o

B) Find the Bilinear transformatlon Wthh maps the pomts 2=
| - €) Obtam the fourier series for fx) xl m (~n n7) e e 8

Hence deduce that —5- &=

Q3
A)

Find inverse, la‘pla‘cje-tr-_;ather‘m of {i ) Ztanh (s) (u) at (S+ 4)3

B) Find the lmage of the rectangular reglon bounded by x-O x~3 y-O ,y=2 under the 6
bllmeartransformaﬂon W=z HLHE O ik

C) Prove thaty V— jn(X) isa sol‘utlon of the equat}on = 8

;

S B :

& S C) ;;f,:'lSolve usmg Laplace transform( DZ +2D*1)V =3te™" given y(0)=4 and y/(0)=2 :
R ihaif:'rang'e-"c*osi'né 'Sﬁef»*e$;~f°r"'f(x)= { n '

P ol il i ;

Fmd mverse Laplace transferm of

—'———( 214 +13)2 using convolution theorem

vae that F -(y cosx+ 2 )|+(2ysmx 4);+(3xz +2)k is a conservative field .Find 8
e (I)Ssalar Potential for F (i) The work done in moving an object in this field from

22).
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Q6
A)

B)

C)

Find the Laplace Transform of et f usin3udu » : ‘
Use stoke’s theorem to evaluate f F.dr where F (2x-y yz —yzzk and Sisthe
surface of hemisphere x +y2+z =a? lying above the XW.QFE

Express the function f(x) = { . le I| :}
fOO sinw.sinwx d :

0 w

&
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N.B.: (1) Question No. 1 is Compulsory.
(2) Attempt any three questions out of remaining five.
(3) Each question carries 20 marks and sub-question carry equal marks.
(4) Assume suitable data if required.

L. (a) Convert the following numbers as mentioned against them & 4 5 )
@ (101011); convert to- de01mal number : ’

()  Convert (129. 625)10 Hexadecxmal form ¥
()  Write (- 20)10 in Two’s complement form ‘

(b)  Write differences between synchronous and asynchronous counters ye (5)
b (c) Explain use of latch as a switch debouncer O "', ‘ (%)
(d) Explain current and voltage parameters of logic famlhes R o (%)

2. (a) Slmphfy usrng Qume McCluskey method and draw the loglc dlagram (10)
using basic gates for the followmg functlon
Y=F(A,B,C, D) Zm(S 11,13, 14 15)+2d(4 6 7)

(b) Draw four bit ng counter and explam 1ts operatron : | (10)
3. (a) Implement the followrng functlon usmg only one 4:1 multiplexer and 10)
gates;
V Y-F(ABCD) Em(235710 11 12, 13) \
) 'DeS1gn 3 b1t look ahead carry generator circuit. (10)
4. ) (a) : ~?Draw crrcurt dlagram of 2 mput TTL: NAND gate and explain its (10)
, 5 : ;;operatlon iy
' R () R Implement full adder using decoder havmg active low outputs and (10)
_ WA Ty gateswrthfan1n2 T

N Fe 5 : ‘(a) De31gn lockout free mod 10 up Synchronous counter using JKMS flip (10)

g t:";«,:fﬁ,‘f,ﬂops o t
TR D by ‘AExplaln panty crrcurts ) (10)
L e (@ Convert the flip flop (r) JKMS to D flip flop (II) SR to T flip flop. (10)

g (b) " Desrgn 8 bit comparator using 4 bit comparator IC 7485 and explain its (10)
P ol operatron

3% 3k ok ok sk o ok ok ok ok ok
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N.B: (1) Question No.1 is Ccompulsory,

(2) Solve any three out of remaining question.
(3) Assume suitable data if necessary.

= Que-1  Solve any Four

a What happens when pn junction diode is n

considering any suitable application.

b Explain how CC configuration of BJ
c Explain with the help of constry
than JFET :
d
\ e
Que-2a

L diagrar { i -Forward 10
bias and iii) Reverse Bias

Que-2b  For the gi

Vceq 10
 circuit is working.
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Que-3a  For the given MOSFET amplifier, Determine IDg, VGSq and VD :

R1
2Mm

VGS (Th= 5V

18 M

Que-3b Explain:

ised E MOSFET circuit derive equation of Input
nd output resistance.

&k ok ok ok ok ok ok oK o ok ok
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1D {ON) =3 mA
VGS (ON) = 10V

10

10

10

15

05

10

10

g
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