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Q.P. Code :10592

[Time: 3 Hours]) [ Marks:80]

~ Please check whether you have got the right question paper.
N.B: 1. Question -1 is compulsory.

2. Solve any THREE from remaining questions.

3. Assume suitable data it necessary.

a) Explain two terminal Mos structure. (05)
b) Calculate width of the space charge region in a PN junction when a reverse bias voltage is applied consider a (05)
P-N junction at T = 300 k, Na = 10'cm?and Nd = 10*cm3, ni = 1.5x10%m™ and VR = 5V; Vbi = 0.635V, Vbi is
the buiit in potential barier voltage.

c) Write note on HBT. | (05)
d) Explain differences between FET and MESFET. ' (05)
a) Explain construction working and characteristics of Tunnel diode. ’ {10}
b) Draw and explain hybrid 7 ( pi) model of BJT (10)
a) Calculate Vbi in a silicon P-N junction at T = 300 K for Nd = 10¢cm® and Na = 10%cm>.and ni = 1.5 x 10%m?, (10)
b) Explain constructions working and characteristics of E MOSFET (10)
a) Explain construction, working and characteristics of FET (10)
b) Explain following effects in FET — (1) Channel length modulation (10)

(2) Velocity saturation effects.

a) Draw and explain energy band diagram for MOSFET for different gate bias conditions. {10}
b) Explain working and characteristics of SCR. (10)
Write notes on any four of the following (20)
a) Zener diode voltage regulator.
b) Triac
¢) Solar Cell

d} Photo diode
e) UIJT relaxation oscillator
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Q.P. Code : 13606

(3 Hours) [ Total marks : 80

Note :- 1) Question number 1 is compulsory.
2) Attempt any three questions from the remaining five questions.
3) Figures to the right indicate full marks.

Q.1 a)  Find the angle between the surfaces 05
xlogz+1— y?>=0, x*y+z=2at(1,1,1).

b)  Show that the functions f;(x) = 1, f,(x) = x are orthogonal on 05
(—1,1). Determine the constants a and b such that the function
f3(x) = =1 + ax + bx? is orthogonal to both f; and f,on that interval.

©)  Find the Laplace transform of fot ute ™ sinu du. 05

d) Provethat f(z) = (x3 —3xy? +2xy) +i(3x?y —x%2 +y%2—y3) 05
is analytic and find f'(z) and f(z) in terms of z.

Q2 @)  Obtain half- range sine series of f(x) = x(m — x) in (0, m) and hence, 06

find the value of 3} <=2
(2n—-1)3’

b)  Prove that 06
F= (y*cosx+ z3) i+ (Qysinx— 4)j+ (Bxz*+2)k
is a conservative field. Find the scalar potential for F.

c)  Find the inverse Laplace transform of 08
(i) S+2
s?2 —4s+13
(i) 1
(s—a)(s—b)
Q.3 a . 06
) Prove that  [5/,(x) = % (3 xzx sinx — %cos x).
b)  Find the analytic function f(z) = u + iv if 06

3u+2v= y?— x*+ 16xy.

TURN OVER
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Q.4 a

Q.5 a)

Q.6 a)

b)

Q.P. Code

Expand f(x) = {nox, (1) z i z ; period 2 into a Fourier Series.

Prove that

J 23 Jo()dx = x3 -]y (x) = 2x* - J,(x).

Use Stoke’s Theorem to evaluate [, F - dF
where F =yzi+zxj+xyk
and C is the boundary of the circle x? + y2 + z%2 =1, z= 0.

Solve using Laplace transform (D? —3D + 2)y = 4e?' with
y(0) = =3 and y'(0) = 5.

Prove that 2 J," (x) = J,(x) = Jo(x).

Use Laplace transform to evaluate
fooo et (fot u? sin hu cos hu du) dt.

Obtain complex form of Fourier Series for f(x) = e® in (—m, )

where a is not an integer. Hence deduce that when a is a constant other
than an integer

sinta (-D"«x
T (a? — n?)

inx

cos ax =

Express the function

—ek  for x <0
X) =
f®) {e‘k" forx >0
as Fourier Integral and hence, prove that
w Sin wx 2 STV o &7 &
md(})—ze lf x>0k >0.

0

Using Green’s theorem evaluate

f (e"2 — xy)dx — (y? — ax) dy
c

where C is the circle x2 + y? = a?.

Under the transformation w = g show that the map of the straight

line y = x is acircle and find its center and radius.
XXX XXX
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Q.P. Code :22709

[Time: Three Hours] [ Marks:80]

Please check whether you have got the right question paper.

N.B: 1. Question.No.1 is compulsory.
2. Solve any three questions out of remaining five questions.
3. Figures to the right indicate full marks.

Q.1 a) Find the equivalent inductance of the network shown. 05
&} —
L* >

I S TN Sie

J s
O— |
b) Test whether the polynomial P(S) = S§*+ 783 + 65% + 215 + 8 is Hurwitz. Use continued 05
fraction method
c) State and prove the condition for reciprocity in terms of Z parameters. 05
05

d) Obtain expression for current in the following circuit.
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Q.P. Code :22709

Q.2 a) Obtain Thevenin’s equivalent network in the circuit given below for the terminals Aand B. 10
“t Vac
N .
P \W\\/— T A
| -
2 A
2.5
b) For the network shown find the current i(t) when the switch is opened att =0 10

HeX AV,

Q.3 a) Find Y parameter of the network shown in below figure. 10

ES5E62E0555449C8D0OD500FB5A9308DCB



Q.P. Code :22709

b) Realise foster-1 and caur- Il of the following impedance function 10
S+1D(S+3)
z(s) =
S(S+2)
Q4 a) Test whether F(S) = SEHES) g positive real function. 05
(S+1)(S+4)
b) Determine the voltage transfer function ? for the network given 10
¥ & T
V |~ 2H Y
Vo
O ! o -
- (S
c) Find The voltage V1 in given figure below 05
L\ - -
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Q.P. Code :22709

Q.5 a) For the network shown the switch is closed att =0 Determine V, % and Z—ZZ att=0" 10
05
b) The constants of a transmission line are
R=6Q/km L=2.2MH/km
G =0.25x10° U /km C=0.005%10° F/km
Determine the characteristics impedance and propagation constant, attenuation constant and
phase shift constant at 1 kHz
c) Determine the poles and zeros 0+ the impedance function Z(S) in the network shown. 05
'_X"—_' \{L-
2
i S T o J
a = " R . I
Z(CS) —> . Y G
OoO——-
Q.6 a) A lossless 75 Q transmission line is terminated by an impedance of 150 +j150 Q. Using 05
Smith chart find
a) VSWR

b) Reflection Coefficient

ES5E62E0555449C8D0OD500FB5A9308DCB



Q.P. Code :22709

b) Find the Current through 6 Q resistor using mesh analysis in the circuit given below.

c) Write short note on initial conditions and final conditions of R, L, C, Components

ES5E62E0555449C8D0OD500FB5A9308DCB
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NB: (1) Question No.1 is compulsory.
(2) Out of remaining questions, attempt any three questions.
{3) Assume suitable data, wherever necessary.

6.

(a)
(b)
(e)
(d)

(a)
(b)

(a)
(b)
(a)
(b)

(a)
(b)

Wr

( 3 Hours)

Draw Master slave JK {lip flop
Describe ring counter operation with the help of logical diagram

Use half subtractors and gates to realize the Full Subtractor

Compare Moore and Melay machines

Design 2 bit comparator and draw its logical diagram

Design 1 digit BCD adder using 1C 7483 and perform (0011)

QP CODE : 22982
Marks : 80

sep T (1100);

Use 4:1 MUX and gates to implement the following function

Y (PQ.R.S) = ¥m (0,3,4,6,9,11,12.14, 15)

Explain the working of shift register {C 74194 in detail with applications.

Design a mealy sequence detector to detect ---1001--- using D flip-flops and logic

gates

Design a circuit with optimum utilization of PLA to implement the following

functions .

A=y m(l,2,68 11,13,15)

B=ym(0,3,5,8, 9,12, 14)
C=35m(0,2, 4,7 10,11

Use K-map to reduce following function and then implement it by NOR gates.
F=naMU,2,4,7,8 11,13, 15+ d (0,5, 9)

Eliminate redundant states and draw the reduced state diagram.
Present State Next State Output

X =0 X =1 Y
A B D |
B C B 0
C E I I
D I B 0
E D C 0
F B D !

ite short notes :

(a) Universal shift register

(b)

Johnson 4-bit counter

(c) Stuck at *0" and ‘1 faults

(d)

Fxplain the characteristics parameters of fogic families.

EC406A-L71DOFEBRSECA6A223E510BE34B
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Q.P. Code: 23747

Max Marks: 80 Duration : 3Hrs

N.B.-1] Question no.1 is compulsory
2] Attempt any three from remaining

Q 1.Attempt any four questions [20]
a) Define Accuracy, Precision, Linearity, Sensitivity, Resolution
b) Write applications of Q-Meter
c) Explain Role of Delay Line in CRO
d) Write Selection Criteria of Transducers.
e) Write brief information of Programmable Logic Controller
f) List pressure, level and flow transducers

Q 2.Attempt the following questions [20]
a) Draw and Explain Measurement of Inductance using Maxwell Bridge
b) Draw and Explain Measurement of Low and High Resistance using, Kelvin’s Double
Bridge and Mega ohm Bridge

Q 3.Attempt the following questions [20]
a) Draw and Explain Digital Storage Oscilloscope (DSO) also write applications of DSO.
b) Draw and Explain Lissajous Figures in Detection of Frequency and Phase

Q 4.Attempt the following questions [20]
a) Compare RTD, Thermisters, Thermocouples- with their construction , Ranges, and
Applications
b) Draw and Explain any one application of Linear Variable Differential Transformer

Q 5.Attempt the following questions [20]
a) Draw and Explain Capacitance type method for level measurement .write advantages and
disadvantages it.
b) Draw and Explain Rotameter for flow measurement. write advantages and
disadvantages of it

Q 6.Write a short note on [20]
a) Elastic Pressure Transducers
b) Data acquisition system (DAS)- Single channel
¢) Errors in Measurement
d) Auto Ranging and Auto Zero Adjustments in Digital Instruments.

C80E4FE6372EAB1099FFA19B77177C51












MWD o650 e OA 0§ ST Q1 ogog vu L - 0000T MU 00g 0¢ 0g ot (1eord &) 11 Mag
MW/D,65-0 Do/MW T UA 05 9 Qroooe - vwg D6SL1 MW 00€ 0S 0S - 0§ TIBENT
DoST 200GV (1p21d41) 0.52@ 1104  stjop s110A 2d4
"o ammiag Py 51704 “A- ~g 9y xow ‘y xow g xow A cxow 2% xow Yy L
LFA[ Puuey)-N
i g e = T ST SS0€ AT
000000 |00 |00 |00 |00}|00]650 |01 |91 |zz [og o+ vw utw sy —— = = T 001 SS0 NOF
0000 |00 |00|z0 |80 |cL1|Le]|ee|ov [ov |vs [09 oL vu dfysaqp T R — bose 6v1 NOF
s e S = T 00S 001 NDF
oo jsojrrtoc |zt |igfley|vs |19 |89 9L |¢8 |06 |01 VW OXRW ST w50 01 X T Qs TXYSY aLvt og
ovisejoe|st|vz|oz|{or |zt ot |80 |90 |[+0]z0 |00 SIOA soA- w01 X 7€ Q1cz TY 4l (INJ) STS NT
SONUSIITIOVIVHD TVALOW L3ar—11 Mgg ~ “W2¥0 ~OUxs1 Qg oy iLe yem o8
olg 2y 0y a1y 2d&; a01s15UDL]
= = 60 00S 0gg (1144 oSy 062 00z st 9 = 0s 94 0s STO0 10 ST-0 qaLy10g
— - : — Sy - <9 = 49 001 = = - 0€ S8 ST0 S0 $¢e0 ( INJISTS NT
= = 60 09T 0ce 941 0zz 081 STt 941 9 = 0s St 0S ST0 10 ST0 VLv108
S00 st 60 08¢ 06 0 08Z 06 0s .00t 9 - 59 0y oL 90 L0 0 001 NOF
£0 (1287 (A SIt 09 €€ oIt oS 0g (1191 8 ~ L 0¥ 0S 61 ov 0-0€ 6¥1 NI
-0 S€ S 1 41 St ST 001 0S ST 00T S 09 99 0s 09 0l 0 0-0S $S0 NOF
L0 [ 81 0Tt 0S St oL 0S 0z 00¢ L 06 oL 09 001 | G SR 15 SR 4 4 $S0¢E NT
DolM “xpw ~dAy unu “xpw ~dqy uiw .uf ap p op a:?.u,v, sjjoa  2'p p sduy  snopy
DeST . M  XoUW Yo Lo sijoa syoa  (smg) o (THE)  spaa sjoa 5 07 @ 0,67 & ad{; 101515UD4]
2a0q0 0 A Ty uSis  qows w8 wams  Hq Gy By My oy °PA  wwA  Yowd] anupg
Rrzrled

LAAHS VLvd Ddadda

33FB24ES5AEACFIDAET754A30C943D68D3




TL  ETRx (CBLS) cholee  28) 1%

Q1
A)

B)

Q)

D)
Q2
A)
B)

)

a3
A)

B)

0

Q4
A)
B)

)
Qs

B)

c)

AM

Q.P. Code:‘2$014

(2 Hours} Total Marks :80

Note: 1) Question No.1 is compulsory
2} Attempt any Three from the remaining

Find Laplace transform of ™[ usin3udu

Find the orthogonal trajectories of the curves e *cosy +xy = @, where a is a real
constant in XY plane.

Find a Fourier series to represent f(x) = x> in (0 ; 2r) hence deduce that

Prove that F = (x? +xy?) i +(y? +x%y)j is irrotational and find its scalar potential

If u = -r3sin36 ,find analytic function whose real part is u.
Find the Bilinear transformation which maps the pointsz=1, i, -1 onto the points
w=i,0,-

Obtain the Fourier series for f(x) ={ —)T:

2
n
Hence deduce that —8- = % + é + =+

s . -172y (s .45 S
Find inverse Laplace transform of (i) tan (S) (i) e - Grae

Find Complex form of Fourier Series of coshax + sinhax in (-a , a)

Verify Greens Theorem for [. (xy + y?)dx + x?dy where C is the closed curve of
the region bounded by y = x and y=x

Prove that [ x*J; (x)dx = x*J,(x) — 2x3)5(x)

Use Gauss’s Divergence theorem to evaluate f] fs N.Fds where F=4xi +3yj -2zk
and S is the surface bounded by x=0 ,y=0 ,z= 0 and 2x +2y +z=4

Solve using Laplace transform( D? +2D+1)y =3tet ,given y(0)=4 and y/(0)=2

x,0<x<()
Find half range cosine series for f{x)= { o
nT—Xx, (E) <x<m
Find the image of real axis in z —plane anto w-plane under the bilinear

1
transformation w=—
z+i

Prove that y = vx Ja{x) is a solution of the equation ,
2
2d%y s b =
X == (x*~n )y =0
Pagelof2

0C4BF3468DABB1001C728E3977647E98



Q.P. Code: 25815

Time :- 03 Hours Max. Marks :- 80 Marks

(i) Question No. 1 is compulsory & attempt any four out of the remaining five questions.

(if) Assume suitable data if required but justify it logically wherever applicable.

(iii) Figures to the right indicate full marks & every sub-question from Q.2 to Q.6 has equal weightage.
(iv) This paper tests your basic level of understanding the fundamentals; so read each question carefully.

Q.1 ATTEMPT ANY FOUR (04) :- 20

(a) Define the following dynamic characteristics of instruments & mention for which types
of measurements they have to be considered ?

() Speed of Response
(i1) Lag
(iii) Fidelity
(iv) Dynamic Error
(b) Draw a neat circuit diagram of LCR — Q meter & explain its operating principle.
(c) Explain the function of delay line in cathode ray oscilloscope (CRO) with neat diagram.
(d) Describe operating principle of heterodyne wave analyzer with a neat block diagram.
(e) With a neat diagram, explain the principle of digital time measurement.
(f) Describe in brief, the classification / types of transducers.
Q.2 (a) The true value of the voltage across a resistor in a circuit is 10 V when it is calculated by 20

mathematical analysis. Measuring the same voltage by six different random individuals (but
all with the same digital multimeter) gives the following results as shown :-

Observation | Measured
No. Values
10.25V
10.05V
9.9V
9.95V
10.15V
9.85V

OO B|IWIN -

(i) Calculate the arithmetic mean (average) for the above observations.
(i) Calculate the percentage error for the fourth observation.

(iii) Calculate the accuracy for the second observation.

(iv) Determine the precision of the fifth observation.

(v) Calculate the standard deviation (o) for the above observations.
(vi) Calculate the average deviation (davg) for the above observations.

For Q.2 (a) students can attempt any five sub-questions between (i) to (vi)

C80E4FE6372%§@0§%’-FA 19B7706FAFF



Q.P. Code: 25815

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

Fig. 1 — The Wien Bridge for Q.2 (b)

Q.3 (a) The block diagram of a general purpose cathode ray oscilloscope (CRO) is as shown in Fig. 20
2 below. Identify the blocks / elements numbered from 1 to 5 & describe their functionality.
What is the use of trigger circuit / trigger generator in CRO ? Explain with neat diagram.

©

Fig. 2 — Block diagram of general purpose CRO for Q.3 (a)

(b) Explain how Lissajous patterns / figures are used for measurement of an unknown frequency
& phase shift using a cathode ray oscilloscope (CRO). Determine the approximate phase shift of
the Lissajous figure / pattern as shown in Fig. 3 below observed on CRO screen :-

Y2 "

44 ‘

1 24, /
/

/ /

'
o4
8 -6 -4/ -2 ,,,Z/X; 4y 6 8

//', _;_,2'
/ P
1P ]

Fig. 3 — Lissajous pattern on CRO for phase measurement for Q.3 (b)
CBOEAFEG372(pARR09%FA 19B7706FAFF



Q.P. Code: 25815

Q.4 (a) From the diagram shown in Fig. 4 below, identify which type of instrument is being used & 20
to measure which kind of electrical signal / input quantity. Describe the operation of that
instrument with a neat block diagram.

Ramp Signai | Coincidence
R / Start of count
e R i e ’ — Zero-crossing
detection
L / (end of count)

Total time of [ -

counting

Clock pulses to n pulse

the counter during
time At

‘_/

Fig. 4 — Waveform analysis for Q.4 (a)

(b) The diagram below in Fig. 5 shows a graph (spectrum) where a complex waveform having
multiple signal components is displayed on a screen, with each individual signals having its own
frequency (Hz) & its own amplitude (magnitude is as shown in mV). Which instrument is used
to display it ? Describe its operation with a neat block diagram.

o 2500

2000

1500

I
i

I
l

1000

500 |- e - b R S 4
0 ' ' I ' i ! I J‘

100 150 200 250 300 350 400 450 500 550 G600
Frequency (Hz)

Magnitude (linear

Fig. 5 — Amplitude spectrum of a complex signal waveform for Q.4 (b)

Q.5 (a) You have been asked to measure the displacement of a shaft, which is linearly attached toa 20
piston in a machine wherein the shaft has a rectilinear motion (straight line) going back & forth.
Which transducer will you use for above application ? Describe its operation with a neat diagram.

C80E4FE6372%§@0§%’-FA 19B7706FAFF



Q.6

Q.P. Code: 25815

(b) In a food processing unit, a highly acidic solution is stored in a storage tank where its level
has to be continuously 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 level measurement.
Which transducer will you use for above application ? Describe its operation with a neat diagram.

(@) You are asked to measure the flow rate in a network of pipes that carry brine (a salt water
solution). At first, it seems an easy task to use electromagnetic flow meters since brine solution
being highly conductive, the output signal obtained is proportional to the flow rate. However on
close inspection, you find that due to several issues; including the shortage of space & the myriad
arrangement of piping the flow transducer can be only installed in a vertical position. The plant
supervisor also tells you ‘it should be such that’ simply by looking at flow rate directly on its
scale, he can adjust the valve manually & quickly so as to control it. Which flow transducer will
you select for such an application ? Explain with a neat diagram.

(b) A thermostat in a home heating system needs a temperature transducer to work between the
temperature ranges of + 15 °C to + 45 °C. Being fully electronic in nature, the thermostat
requirements are that the sensor should be as small as possible, be extremely light in weight &
portable. Apart from being easily interfaced with electronic devices / circuits in the thermostat,
it should have a quick response to the variations in the ambient temperature & should be of
cheaper cost. Out of the various temperature transducers, describe which is the best suited for
above requirements. Explain its construction, operation & characteristics with a neat diagram.

C80E4FE6372%§@0@%’-FA 19B7706FAFF
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N.B.:

Q1.

Q2.

Qs.

Q4.

Qs.

Qs.

Q. P. Code: 27584

Time: 3 Hours
1. Question No. 1 is compulsory.
2. Attempt any three questions out of remaining five questions.
3. Figures to the right indicate full marks.
4. Assume suitable data if required and mention it in answer sheet.

Solve following
a) Explain the following decimals in gray code form
1. (42)10 2. (17)10
b) Explain characteristics of logic families
c) State and Prove Demorgan Theorem
d) Convert JK flip flop to T flip flop.

a) What is shift register? Explain any one type of shift register. Give its applications.

b) Implement the following Boolean function using 8:1 multiplexer.
F(A,B,C,D)=3M(0,1,4,5,6,8,10,12,13)

Marks: 80

(20 Marks)

(10 Marks)

(10 Marks)

a) Explain the Johnson's Counter. Design for initial state 0110. From initial state explain and

draw all possible states.

b) Minimize the following expression using Quine McClusky technique.
F(A,B,C,D)=3M(0,1,2,3,5,7,9,11)

a) Design a 2 bit comparator and implement using logic gates
b) Using Boolean Algebra and De-Morgan's theorem prove that
Y Z +W X Z +W XYZ +WYZ =Z

Simplify the expression [AB (C+BD)+ A B ]C as much as possible
a) Explain the working of 3 bit asynchronous counter with proper timing diagram
b) Design BCD Adder using the integrated circuit 4 bit binary adders.
Write short notes on following
a) Hazards
b) Hamming Code

c) Encoder and Decoder
d) Compare TTL and CMOS logic families

3k 3k 3k 3k 3k %k %k k ok ok sk sk sk ok kok
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