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1. Al parts carry equal marks. 10 <6 = 60

(a) If the voltage waveform in figure Q. | (a) is applied across the terminals
of a 5-H inductor, sketch the current through the inductor with respect to
time. Mark all the salient features like magnitude and time on the

waveform. Assume that initial condition i (0) = 0.

Vinve

10

1 2 3 4 3

figure Q. 1 (a)
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s+1 s+3 s+4

{b) The transfer function of the certain circuit is H(s) =

Find the impulse response of the circuit.

(c) For the 3-input AND gate in figure Q. 1 (c). sketch the output waveform

*X" in relation to the inputs.
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figure Q. 1 (c)
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(d) The thyristor in figure Q. 1 (d) has a dv/dt rating of 1000 V/ps.
Determine the minimum value of C needed to avoid erratic turn ON
when the power circuit is energized by closing the switch S.

100
{ A

ot V(D Cate ['untml._’sz o

Circuit

figure Q. 1 (d)

(€} In the circuit of figure Q. 1 (e), the transistor switch has been ON for a
long time, It is turned OFF by removing the gate drive. Assume that the
inductance L is very large. What will be the maximum voltage that
collector will have to withstand during the turn OFF switching ?

figure Q. 1 (e)

(f) State the Gauss’ divergence theorem about electric flux and write its
equation in integral form.

(g) Two resistors have the following ratings : Ry=3702+5%R, =750+ 5%.
Determine the magnitude error in ohm of the resistance if these resistances
are connected in series,

(h)  Write the z-domain equivalent of the following functions :

(@) x[n-ng] (b)  zx[n]
SEM-2014 02(1) P.T.O.
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(i) Find the input-output relation of the feedback system shown in figure.
Q. 1 (i}

x[n}—-+ Unit !'[n]
r,, ud °| Detay '
figure ). 1 (i)
(i) Determine whether or not the transistor of figure Q. | (j) is in saturation.
Assume that V. =02 Vand Vg =07 V.

figure Q. 1 (j)

2. All parts carry equal marks. dx15=060

(a) For the two port network in figure Q. 2 (a), find the Thevenin equivalent
circuit at the terminals a-b. The two port parameters are given as

40 60
’-=[3ﬂ I."»!'D] 2

105 a

120 & ZL

figure (). 2 (a)
(b) Simplify the following expressions by using DeMorgan's theorem :

(i) (A+B)+CD (i) (A+B)CD+E+F

SEM-1014 02(1)



5
(c) Find the potential at r, = 5 m with respect to ry = 15 m due to a point
charge () = 500 pC. The zero reference can be taken at infinity.
{d) For the ideal stepdown chopper of figure Q. 2 (d), V, = 100 V, V,=60 V
and 1, = 10 A. Determine (i) the duty cycle; (ii) the average input current I,
(iii) the average and rms values of the current I, in the switch §,.

I__l: Igl
0 D,
L, Iy
+
D .
figure Q. 2 (d)
3. All parts carry equal marks. 4 x15=60

(a) A balanced delta connected load is supplied by a 50 Hz three-phase
source with a line voltage of 440 V. Each load phase draws 6 kW at
lagging power factor of 0.8. Find (i) the load impedance per phase and
(ii} the line current.

(b) Determine the bandwidth of the op-amp circuits shown in figure Q. 3 (b).
A unity-gain bandwidth for this op-amp is 3 MHz.

Ry
AAN
47 kG2
R;
OV, Vin o—AAN—I
2 R,=220kQ 1.0k O Vou
2 R=33k0
+
figure Q. 3 (b)
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(c)

(d)

&

A continuous time signal x(t) is shown in figure Q. 3 (c). Sketch and

label each of the following signals : (a) x(Du(l — 1), (b) x(t)[u(t) —ult -1 ]
xi(t)a

e 5
&

1

_i 0 1 2
figure Q. 3 (C)
Figure Q. 3 (d) shows a three phase mid-point diode rectifier circuit
supplied by a balanced three phase source. Each phase voltage is 230 V
rms. 50 Hz. Assume that the inductance L has very large value.
Determine (i) average output voltage V (ii) the current 1, (iii) sketch
the input current I, with respect to input phase voltage Vi, and mark all
the salient features like time and magnitude and (iv) average value of the

input current 1.

figure Q.3 (d)

4,  All parts carry equal marks. 4x15=60

(a)

SEM-2014

Use a Kamaugh map to minimize the following standard SOP expression :

ABC + ABC + ABC + ABC + ABC
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(b) For an AC bridge as shown in figure Q. 4 (b), Z, = 800 £ - 90° Q,

Z, =300 £ - 10,6 Q, Z, = 500 £ 0° £2. What will be the impedance Z,

such that the bridge is balanced ? What are the elements in Z,(R, L or C) ?

Justify.

]
%l

"

E

=)
N/ Source

figure Q). 4 (b)

{c) In a circuit of figure Q. 4 (c), switches change their position at t = 0 as

(8, froma, to b,
1
i 15, from a, to b,

Find (i) v(07) and i(07), (ii) dv(0")/dt and di(0")/dt and (iii) v(=) and

ifon],

2 =g 30 025H I-"; =0

b, sza
0.1F== 502 4 A

LA™

figure Q. 4 (c)
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(d) Determine I- and V- in a stiff voltage divider biased transistor circuit
as shown in figure Q. 4 (d) if By = 100. Also assume that Vg =0.7 V.

+Vep=10¥
Re=1kG
Ri=10kRQ
Ie
=+
Vee
]=5.ﬁk£1 R|._=5-ﬁﬂﬂ

figure Q. 4 (d)

5.  All parts carry equal marks. 4x15=60
{(a) For each of the three full adders in figure Q. 5 (a), determine the outputs
for the input shown.
l—a * I—a = I—a *
L p— B —

J—B l—8 0—B

C.;.m P Cuul [ Cuun'—'—
00— Cy =15 : I—Cin

figure €. 5 (a)
(b) Figure Q. 5 (b) shows a planar dielectric slab with free space on either

side. Assuming a constant field E, within the slab, show that E; = ET ;

Ey

figure Q. 5 (b)
SEM-2014 02(1)
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{c) A thermistor has a resistance of 3980 £2 at the ice point (0 °C) and 794
at 50 °C. The resistance temperature relationship is given by
R; = aRexp(b/T), where R, is resistance at 0 °C and T is an absolute
temperature. Calculate the constants a and b, Calculate the resistance R;
at 40 °C.

(d) Find the Laplace transform of (a) x(t) = — ™ u(—t) and (b} x(t) = &" u(-t).
The Laplace transform should also mention its Region of Convergence

(ROC). Assume that a is real,

6. All parts carry equal marks. 4x15=60

{a) The meter constant of a 230 V, 10 A energy meter is 1800 revolutions
per kWh, The meter is tested at half load and rated voltage and unity
power factor. The meter is found to make 80 revolutions in 138 s,

Determine the meter error at half load.

(b) Figure Q. 6 (b) shows a positive limiter. Sketch the output voltage
waveform, Assume that the diode forward voltage drop is 0.7 'V,

Vi t 10 k02
IS V'ﬁ

0 \_/ r
T

figure Q. 6 (b)

SEM-2014 02(1) P.T.0.
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{c) The continuous time system shown in figure Q. 6 (c) consists of two

integrators and two scalar multipliers. Write a differential equation that

relates the output y(t) and the input x(t).

x{t)

]

'—L

[ | B

QI._

<&}

figure Q. 6 (¢)

(d) A cwrrent sheet K = 6.0 ;_: A/m, lies in the z = 0 plane and a current

filament carrying current ] is Iocatndat—mﬁx-:‘+m.‘f=:}.z=4mas

shown in figure Q. 6 (d). Determine I and its direction if H=0 at

(0,0, 1.5) m.

1-2014

figure Q. 6 (d)

02(1)



7. All parts carry equal marks, 4x15=a0
(a)  Find the skin depth & at a frequency of 1.6 MHz in a metal. where
conductivity & = 38.2 MS/m and H, = 1. Also find propagation constant y
and the wave velocity u.
(b)  Determine I, and V¢ for the JFET with voltage divider bias in figure
Q. 7 (b). Given that for a particular JFET the parameter values are such

that V, = 7V.
VDD+12"~"
6.3MH§R1 Rp 2 33 k2
LOMQ 2R, Ry 222k

figure Q. 7 (b)

{e) Figure Q. 7 (c) shows a single phase fully controlled bridge rectifier. It is
operating at firing angle o< = 60°. Assume that the inductance L has very

high value. Sketch the voltage V, and determine the average output
voltage. Also sketch the input current L. and calculate the rms value of

l,.- Mark all the salient features on each waveform.

figure Q. 7 (¢)
SEM-2014 02(1) P.T.0.



12

—2VandV,=135V, find V, in the op-amp circuit of figure

@ 1V,
Q. 7 (d).
6k0
1kQ
v, 5k
10 kE2
L
8 k(2 L
sk | ‘iaia
Vzg_-—h,‘MW-
figure Q. 7 (d)
B | S R
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I.  All parts carry equal marks. 10 % 6 =60

(a) Differentiate *word size’ and ‘byte size’ for microprocessor BOBS.
Classify the instructions of microprocessor 8083, according to the word

size with atleast two examples for each. 6

(h) List the four operations commonly performed by the micro-processing
unit. Also write the steps performed by micro-processing unit to

communicate with peripherals. 6

(¢} Define stability of a control system. Differentiate absolute and relative

stability. How are they measured ? 6

(d) What is Subroutine ? Which will be the last mandatory instruction in
Subroutines ? Show with the help of necessary structure, if a subroutine
is called, what will be the effect on the content of SP, PC ? 6

(e) List various methods of speed control of de motor. Which method is used
for speed control above base speed 7 List its advantages and drawbacks. (]

(f) Which method of speed control of 3 phase induction motor is preferred,
in fan and pump drives, and why 7 6

(g) Show that in a single phase inductive circuit, the power pulsates around

the average power at double the supply frequency. [

(h) The antenna current of an AM transmitter is 8A when only carrier is sent,
but it is increased to 9A when carrier is modulated by a sine wave, Find
the percentage modulation. Determine the antenna current when the

percentage modulation is changed to 0.5. 6

SEM-20114 02(2)
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(i) What is Effective Isotropic Radiated Power ? Determine the EIRP for an
Earth Station transmitter with an antenna output power of 40dBW, a
back-off loss of 3dB. a total branching and feeder loss of 3dB and a

transmit antenna gain of 40 dB. 6

(j)  Explain any four important characteristics of Light Detector. 6

(a) (i) Draw the hardware and the programming model of the 8085. Why
PC and SP are |6-bit registers 7 15

(i) Instructions of 8085 are classified into different groups. List them

with atleast two example of each. 5

(b) (i) What do you mean by timing diagram ? Draw and explain timing
diagram for the instruction MV1 A, 05 H. 15

(i) The memory location 2100H holds the data byte ABH. Write
instructions to transfer it to the accumulator using three different

opcodes. 5

(¢) (i) Write a program to interface ADC 0808 from port A of 8255.
Assume the port addresses. Connect the end of conversion and start
of conversion pins from PC7 and PC3 respectively. Draw the
necessary diagram and flow chart in support. 18

(i) How many address lines are necessary to address two megabytes of

memory 7 2z

EM-2014 02(2) P.T.O.



3. (a)

(b)

(c)

Ris)
SEM-2014

4
A unity negative feedback control system has an open-loop transfer
function consisting of two poles, two zeros, and a variable gain K. The
zeros are located at -2 and -1; and the poles are at (.1 and 1.

State Routh-Hurwitz stability criterion, and using it, determine the ranges
of values of K for which the closed-loop system has no pole, 1 pole or 2
poles in the right-half s-plane.

A translational spring mass damper system is shown below. Draw its

analogy with equivalent electrical circuit.

— fit)
— X

M
K f
3——’111“ =, E
Spring Mass Damper

For the control system shown in Fig below, determine :

(i} Peak overshoot % for a unit step input

(ii) Steady state error for unit ramp input.

T, (5)

1 Cis)
0.155% + 0.9s

02(2)
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5
4, (a) A 2000/1000/500 V single phase three-winding transformer is to be used
as an auto-transformer, with supply voltage of 3000 V. Two loads, one of
1050 kWA at 3500 V and the other of 180 kVA at 1000 V, are to be
energized from this auto-transformer output. Draw a suitable diagram of
connections and find the currents in various parts of the circuit. Assume

the loads to have the same power factor. 20

{b) (i) Compare the working of an induction motor with a synchronous

motor. (preferably in tabular form) 12

(ii) List a few important drawbacks of Rectifier-fed dc drives. 8

{e) A 220 V, 1500 rpm, 50 A separately excited motor with armature
resistance of 0.5 £, is fed from a 3-phase fully controlled converter,
available AC source has a line voltage of 440 V, 50 Hz. A star-delta
connected transformer is used to feed the armature so that motor terminal

voltage equals rated voltage when converter firing angle is zero. 20

{i) Calculate the transformer turns ratio.

(ii) Determine the value of firing angle when (a) motor is running at
1000 rpm and rated torque (b) when motor is running at 800 rpm

and twice the rated torque.

Assume continuous conduction.

SEM-2014 02(2) P.T.O.
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5. (a) A 100 MVA 33 kV 3-phase generator has a subtransient reactance of
15%. The generator is connected to the motors through a transmission
line and transformers. The motors have rated inputs of 30 MVA, 20
MVA and 50 MVA at 30 kV with 20% subtransient reactance. The 3
phase transformers are rated at 110 MVA, 32 kV/110kV (delta-star) with
leakage reactance 8%. The line has a reactance of 50 ohms. Selecting the
generator rating as base quantities in the generator circuit, determine the
base quantities in other parts of the system and evaluate the

corresponding pu value. 20
~Ee e Y
S 3 R —

100 MVA, 33 kV

15% _@

{(b) (i) What do you mean by bundled conductor 7 What are its

advantages 7 5
(i) What is Ferranti-effect ? Explain with phasor diagram. 5

(iii) The line currents in amperes in phase A, B and C respectively are
500 + j150, 100 — j600 and — 300 + j600 referred to the same

reference vector. Find the symmetrical components of current. 10

SEAM_T014 02(2)
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{c) (i) Define following terms related to protective relays - 08

Pick-up Level, Reset Level, Operating Time, and Reach.

(ii} A 3 phase 345/34.5 transformer is rated at 50 MVA and its short-
term emergency rating is 60 MVA. Using standard CT ratios
available, determine the CT ratios, CT connections and the current
in the power transformer and the CTs. The 345 kV side is Y-
connected, while the 34.5 kV is A - connectad. 12

(a) Explain with the proper circuit diagram a technique to recover DSBSC
AM signal with x_(t) = 0. Also explain its advantages and limitations. 20

(b) What is FSK ? Explain the relationship between the minimum bandwidth
required for an FSK system and the bit rate. Determine (a) the peak
frequency deviation (b) minimum bandwidth (¢) modulation index and
(d) baud rate for the binary FSK signal with a mark frequency of 49 kHz,

a space frequency of 51 kHz and an input bit rate of 2 kbps. 20

(c) Fora (6, 3) code, the generator matrix G is 20

100101
010011
001110

For all eight possible data words, find the corresponding code words and
verify that this code is a single-error correcting code. Also draw the
possible enceder circuit for this code.

=T

EM-2014 02(2) P.T.O.
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(a) Explain Pulse Radar. What is Radar Equation? Derive its expression and
determine the maximum range of a pulse radar operating at 10 GHz, and
has an antenna with gain of 28 dB, transmitter power of 2 kW (pulse
power). If it is desired to detect a target with a cross section of 12 m?,
and minimum detectable signal is P =-90 dBm.
(b) What is velocity modulation in Klystrons ? Explain working of two

cavity Klystrons amplifier with the help of a suitable diagram.
(c) Differentiate between the following types of satellite systems :

(i) Active and Passive Satellite System

(ii) Synchronous and Non-Synchronous Satellite System

(iii) Geostationary and Geosynchronous satellite system

SEM-2014 02(2)
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