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[Time: T'irree Hours] I i\{arks:801

Please chec'.k whether you have got the right question paper.

N.B: (i) Question No. I is compulsory & attempt any three out of the remaining fir,e
questtons.

(ii) 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 l0 marks each.

Attempt any four 20

(a) Define the following static characteristics of instmments.
(i) Sensitivity
(ii) Precision
(iii)Dead zone
(iv)Drift.
(v) Accuracy
Draw a neat circuit diagram of LCR - Q meter & explain its operating principle.
Compare dual slope and dual beam CRO.
Describe operating principle of harmonic distortion analyzer with a neat block diagram.
With a neat diagram, explain the principle of digital time measurement.
Comp'are s"trsoi and transducer. '

Voltmeter having a sensitivity of 1000 ohm/volts read 100V on its 150 V scale when 2A

connected across an unknown resistor in series with a millimeter, when millimeter reads
5mA
(i) Calculate apparent resistance of unknown resistor.
(ii) Calculate actual resistance of unknown resistor.
(iii)Calculate eqol due to ldading effect of -votqngter.

Wien Bridge is one of the AC bridges as shown in the Fig. I below. Derive conditions
under whieh the brrdge becomes balanced. Which quantity / parameter is it used to
measure? .

Dfpw the block diagram of dual trace CRO and qxplain its operation.
Explaih how Lissajous patterns / figures are used for measurement of an unknown
ftequ9 & phase qhift using a cathode ray oscilloscope (CRO).

Dr4w the circu4idiagram and explain the operation of bridge used to measure capacitance.
Explain various features of digital storage oscilloscope.
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Q.''F.'Cod?: 34585

(a) Draw the neat diagram and explain the operation of successive approximalion type IIVM.
(b) In a footi processing unit, a highly acidic. soiution is stored in a storage tank where its

level has to be continuously monitored round the clock. Your supervisor suggests that'due

to highiy acidic nature of the solution, a non-contact transducer should be used fof the

Ievel 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 Rotampt"o ,' ^
(b) Explain the operation of Pirani gauge for pressure measurement? . ,
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N.B: (1) Question No.l is compulsory.

7.

{2)Attempt any three questions from remaining questions'

(3)Assume suitable data if required.(3)Assume suitable data if required.

(4)Attempt every guestion in a group and not randornly;" ,..r

:* /,. ii" "i
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(b)
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(d)

2.

z(s)= 315a211t*o,

7D4AB4BCBF238DAD I 4A 13254D87 O7 45C TURN OVER



I

current of inductor to be zero for circuit

K
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(b) obtain ittt'tpi,m;

,rtf

below are as follows:

.ii#;le,ei';libii and the scale factor is K. lf z(0) = l'Find the

Rl
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2) Attempt any Three from the remaining .'.,:.,'i. .' , .,,,

FindLaplacetransformofsinf:.,.'..''...
Prove that u = -r3sin30 is harmonic function also firy{,':harmonictlnjugate function .. ,5i

Find a fourier series to represent t(i = ff)' in (o , 2n) hence deduce that 5

' 11.'. .i

-=-+:+:+-+.......6 t 4 9 16'
Find the acute angle between the surface * +yz +zz =9 and z=xz +y2-3 at lZ;,L,21 - 5

l

t;
ProvethatJl-s721(x)=-tr;(. +sjnx) ' ,,
Find the Bilinear transformation which maps tfre points z = .L , i ,

Obtain the fourier series for,.f{x; '1*l-in. (.'n,il 
"

(3Hourc)

Note: 7) Question No.7 is compulsory

Q3
A)

Hencededuce.n,,$_++++f,,+.....'..]:
..'E' .',J,,, I :?5":i'.,-' ., i -. -

. .. ,. I l. ..:t I . ,..ti :,.tt ' . . :

:

_',, I 
t 
'"

Find inverse laplace transforrn of (i) 2tan}-lts) (ti) 
"- 

ot. 
ft

Find the image of tte rectangular regioh bounded by x;O. x=3 ,y=O ,y=2 under the
bilinear transformatlott-,'Er+.1,+(!*,i}''i, . 'i . , 

' .''.. , '. ,.,::,,, .'

Prove that y = rE .l"lx) is a soh,ltion of ttre eq,uation ,

*?*"+(*z:r* i1i+:+.b,. .. 
.- ..-t'.'' r,,,''""i',' :' '.::

' :d4' | . 4" ''

B)

c)

Find Complex torrT r * f ourier Series oJ coshax in (-a , a)

..Use Gaussfs Divergence,t.h€orem to evaluate lJ, iV-. Fds where F=4xi +3yj -Zzk

,,iandS;is,,.th.-esqrrfiibt{Ounde-il by x=0",yiqlz= 0 and 2x +2y +z=4

.,..-s . u S taiil St.,g.1!rfOi +Z'Ddly =31s-t ,given y(o)=zt and y'(0)=2

' ...;:,,r,,.*;,..:: .:,,.:_.,:,., 
.. ... _, . I X, 0 <* aq)

"Eind 
half r.ange cosin€ seriesfor f(x)= t tr\.;,-.:'' '.:1 . t'...',,-i-;.,,'-.. 7T-J(, (i)<*a"

I
.,Find lnverie Laplace,fransform of 

-:* 
using convolution theorem

(sz +4s+13)
'-- r) - -'r .' 2-'
' Pro.ue tiiat F=(yzcosx + z3)i+(Zysinx-4)j+(3x22+2)k is a conservative field .Find
(i)Scalar'Potential for F (ii) The work done in moving an object in this field from
:(Q,1,-1fto(f,, -t ,21.
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[Total Marks : 80 ]

(s)

(s)

(5)

(5)

(10)

I

N.B. : (l) Question No. I is Compulsory

(2) Attempt any three questions out of remaining five.

(3) Each question carries 20 marks and sub-question cary pquui*u.tr.

l. (a) Convert the following numbers as mentioned against thi1n-j .: ,

(I) (10101 l)z convert to decimal number-

(II) Converr (129.625)rcHexadecimal form.
... l

(III) Wrire (-20)rsin Two,s comptement f"r*. ,. . 
, .

Ciat-tuE
(3 Hours)

*<*{. ** *rl.*r( * X

(b) write differences between synchronous and asynchronous counters.
(c) Explain use of latch'as a switch debouncer , ,. 

,,
(d) Explain currentlandvoltageparapeJers of logic families. 

,,.,,: 
,,

(a) Simpliff using euinelvlccluskey method and draw the logic diagram
y.sine_lasic gates for the following function; 

- --a

Y = F (A, B, C, D) : im ( 5, I l,l 3, 14, l5)'+ td (4, 6,7).
(b)

3. (a)

(bJ'

,..: ...'

(a)

(b)

Draw four,bit Ringlcpunter'4ud explai4 its operation- : (10)

Implement the fullowing function qSing,o4ly'onga:i multiplexer and (10)
$ates;

Y=(A,-B,CjD) = nm (2, 3,5,V,lO,ll,12,13):. -_ " I-f(1r,tl,u;IJ1 :trfit(2,i,5r7,L4,.7
Q9s rgp' J.Uit took ahead carry.. g9n".uioi,iirt ,ii. (t0)

(10)

(10)

(10)

(10)

(10)

(10)

u

4,

I

.y'r' '

l, : ..

Pr..ary."ir.1rit'diagr4m of 2 input fflNANn gate and explain its
".operd!ion;. 

. ., ,,"

.knpfeine.nt^fuil1dder using decoder having active low outputs and
gates.'w.ith fan in 2.

(a) , .,Dgiign.lockout free mod l0 up synchronous counter using JKMS flip
_::; :. flOp'$ ...', .1 .," .. , ii

(b)'.,. eipttr;1 .parity iircuits,

',.5:

. :.'

'l',.' {' (r).

(b).

Convprt the:flipnop,(f) JKMS to D flip flop (II) SR to T flip flop.
D_esign_8 bit comparator using 4 bit comparator IC 74g5 and explain its

.-: . operatrgn.

....,.,
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