Time: 3 hours Maximum Marks: 200 Part A: 80 Marks Part B: 120 Marks

1. This paper consists of two parts: "Part A” and "FPart B”

2. Fart A contains 40 guestions, each carrying 2 marks.

4 FPart B contains 15 guestions, each carrying 8 marks.

ol Read the instructions given at the beginning of each part carefully.
3. Attempt ALL guestions.

0, fhere s no negative marxking.
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Lovdl Relative To a given fixed tree of a network,
(a) Link currents form an independent set

(b} Branch voltage from an independent set

(¢} Link currents from an independent set

(d} Branch voltage from an independent set

| For a 2-port network to be reciprocal
{‘aj ’E'H = 'E:ﬂ:r {h} .'5"":!'1 b ym EE::' JILJI':r-., — _hm {dj Al = BL =1

1.3 For the series R-L circuit of figure(a), the partial fissure diagram at a certain
freguency is shown in figure (b).The operating frequency of the circuit is:

+ O—— W ——0 -
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E L g e

(2)

(a) equal to the resonance frequency
(D) less than the resonance freguency
(C) greater than rescnance frequency (d) not zero

14 For the compensated attenuator of figure, the impulse response under the

condition RLOGa—Re G T R
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Of the four networks, N, N, N, and N, of figure, the networks having identical
driving point functions are

; W
e
v (
w_l 2
— W\ — '
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&
b
La) N and N, (b) N, and N, (cy N ana N, (d) Noand WV,
A linear time invariant system is described by the state variable model
¥l =4 @ |[[&] @ i
b b 1Rl =l 2R
X L0 =20 x ] |1 " X
(a) The system is completely controllable
(D} The system is not completely controllable
(c) The system is completely observable
(d} Tne system s not completely observable
A process with open-loop model G(s) = e 1 s controlled by a PID controller.
’ TS+

For this process

(a) the Integral mode improves transient performance
(D)} the integral mode improves steady state performance
(¢} the derivative mode improves transient performance

(d)} the derivative mode improves steady state performance

A linear discrete time system has the characteristic equation, z* - 0.81z = 0. The
SYSLEIM

(a) is stable (D) is marginally stable

(C) In unstable

(d) stability cannot be assessed fram the given infarmation
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Bode plot of a staple system is shown in figure. The transfer function of the
SYStem 15

uls
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20 dB/Decade
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Given a unity feedback system with open loop transfer function,
G(s)=— . . The root locus plot of the system I1s of the form.
s({s+1){s+2]

-
1L

Jtad

A semiconductor is irradiated with light such that carriers are uniformly
generated throughout its volume. The semiconductor is n-type with N, = 10" per
cm®. If the excess electron concentration in the steady state id An =10 per
crand if r. =10xsec [minority carrier life time] the generation rate due to

rradiation
(a) is 10e - h pairfecm’ /s (b) is 10**e - h pairfcm’ /s

(c) is 10"%e - h pairfcm’ /s

(d} cannot be determined as the given data is insufficient

AP - N junction In series with a 100 ohms resistor, 1s forward plased so that a
current of 100 mA flows. If the voltage across this combination 1s instantaneously
reversed to 10 V at t = 0, the reverse current that flows through the digde at t =
0 is approximately given by

(a) U mA (D) 100 mA (C) 200 MmA (d) 50 MA

LOLLEGE.



Lalg

Lowd EF

Lodia

116

Lo#

An infra red LED is usually fabricated from
(a) Ge (B} S (c) Ga As (d) Ga As P

In a transistor having finite B, the forward blas across the base emitter junction
s kept constant and the reverse bias across the collector base junction 1S
increased. Neglecting the |eakage across the collector base junction and the
depletion region generating current, the base current  will
(INncrease/decrease/remain constant).

An n-channel JFET has a pinch-off voltage of V, =-5V, V. (max)=20V,anc

LS L

o =2mA/JS V. The minimum "ON" resistance Is achieved In the JEFT Tor

(8) Ve ==V 8N Voo = U (b)Y V.. =7V and ¥, =0V
LE) Voo =0 and ¥, . = 20 Ld) Vo =<7V and V. =20V

The JFET in the circuit shown in figure has an {,.. =10mA and V, =5V. The value

of the resistance R for a drain current I,. = 6.4mA is (select the nearest value)

% L

+ 1OV

v |«
gﬁﬁ
| .

(a) 150 chms (D) 470 ohms (c; 560 ohms (ad) 1 Kilo ohm

An cp.amp has an offset voltage of 1 mV and is ideal in all other respects. If this
op.amp 15 used In the circuit shown in figure, the output voltage will be {select
the nearest value)

(a) 1 my (b) 1V e =1 ¥ () 0V
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1.18 If the transistors in figure, have high values of p and a V,. of 0.65 volt, the
current I, flowing through the 2 Kilo ohms resistance will pe

| i
5.5k % I | %2k

,,_..-a-*'"'"

1.65k 5

1.19. The circult of figure uses an ideal op amp. For small positive values of V _,the
circuit works as

(a) a halfwave rectifier

R -.
(b} a differentiator Vi (O—NW—— - _
=1 ) B ——( I Vaur

(c) a logarithmic amplifi

(d)} an exponential amplifier

1.20. Assume that the operational amplifier in figure is 1deal. The current I, through the
1 K ohm resistor s

2k

| n u
fffffffff
llllllll

1.21. The 6 V Zener diode snown In figure has zero zener resistance and a knee current
of 5 mA. The minimum value of R so that the voltage across it does not fall below
65V is: 500
(a) 1.2 K ohms |
(b} 80 ohms
(¢} 50 ohms T
(d} U ohms

10
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1.26.

The logic realized by the circult shown in figure is:
(a) F = A.C
(b} F=A+ L
(¢} F=B.C
(d} F=B 4+ C

Choose the correct statement(s) from the following:

(a) PROM contains a programmable AND array and a fixed OR array
(b} PLA contains a fixed AND array and a programmabple OR array
(c} PROM contains a fixed AND array and a programmabple OR array

(d} PLA contains a programmable AND array and a programmable OR array

The figure shows the circuit of a gate in the Resistor Transistor Logic (RTL)

family. The circuit represents a T Ve
(a) NAND \
(b} AND "
(d} OR AN |
S ™
1II'n"r:l O—JW.\/ H
™
\\ 7

T %

The initial contents of the 4-bit serial-in-parallel-out, rignt-shift, Shitt Register
shown in figure, is 0110. After three clock pulses are applied, the contents of the
Shift Register will be

(a) 0000 Clock
‘b) 010 1 Serial in | O I 1 ‘ 1 M 0 ‘
(c} 1010 "

(dy 1111

In an 8085 microprocessor system with memory mapped I/0,
(a) [/O devices have 16 DIt addresses
(b} I/0 devices are accessed using IN and OUT instructions

(¢} there can be a maximum of 256 input devices and 256 output devices
(d} arithmetic and logic operations can be directly performed with the 1/0 data.

LOLLEGE.
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The following program is run on 8085 microprocessor.

Memory Address in hex [nstruction
2000 LXI SP, 1000
2003 2A5H H
2004 PUSH D
2005 CALL 2050
2008 POP H
2009 HLT

At the completion of execution of the program, the program Counter of the 8085
contains ~and the 5tack Pointer contains

Dual slope integration type Analog-to-digital converters provide

(a) higher speeds compared to all other types of A/D converters

(b} very good accuracy without putting extreme reqguirements on component
stability

(C) good rejection of power sUupply num

(d) better resolution compared to all other types of A/D converters for the same
numper of bits.

Which of the following signals is/are periodic?

(a) St)=1c052t+c0s3t +€0S55¢ (b) S(t)=exp(j8xt)
(c) S5[t)=exp(-7t)sin10x (d) S(t)=cos2tcosdt

If G(f)represents the Fourier transform of a signal g (t}which is real and odd
symmetric in time, then

(a) G(f)is complex (b) G (f]is imaginary
(c} G(f)is real (d) G |(f]is real and non-negative

The maximum power efficiency of an AM moaulator is
(a) 259% (b} 509% Le): 75% (d} 100%

For a random variable x following the probability density function, p{x}, shown in
flgure the mean and the variance are, respectively,

(a) = ant . (b) 1 and a l 4p(x]
Z E 3 :
] _ A _
¢l 1 and — ) 2 anid =
\c. 3 el 3 A R S S

-1 0O 3
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The bit stream 01001 is differentially encoded using Delay and Ex OR" scheme
for DPSK transmission. Assuming the reference bit as a '1l’ and assigning phases
of '0" and nm for 1's and O's respectively, In the encoded sequence, the transmitted
nhase sequence Decomes

(a)

mOnx0 (b} OnnOO0 (¢} OmmnO (d) mnQmm

Coherant demodulation of FSK signal can be effected using

(a)
D)
(C)
d)

correlation receiver
band pass filters and envelope detectors
matched filter

discriminataor detection

Source encoding in a data communication system is done in order to

(a)
)
.C)
)

enhance the information transmission rate
reduce the transmission errors

conserve the transmitted power

facilitate clock recovery in the receiver

A transmission line whose characteristic impedance is a pure resistance

La)
(C)

must be a lossless line (D) must be a distortionless line
may not be a lossless line (d) may not be distrotionless line

Which of the following statements is/are correct?

(3)
(b)
(c)
(d)

All the resonant frequencies of a microwave cavity are harmaonics of a single
frequency

No two of the resonant freguencies of a microwave cavity are harmonics of a
single frequency

Resonant frequencies of a microwave cavity form distinct sets of
narmonically related freguency

None of the above, Decause a microwave cavity does not resonate at a
number of frequencies.

1.38. Two dissimilar antennas having their maximum directivities equal,

(a)
)
.C)
(d)

must have their beam-widths also eqgual

cannot have their beam widths equal because they are dissimilar antennas

may not necessarily have their maximum power gains egual

must have their effective aperture areas (capture areas) alsg equal.

LOLLEGE.



1.39. The beam width between first null of uniform linear array of N equally spaced
(element spacing = d), equally excited antennas is determined by

(a) N alogne and not by d (b) d alone and not by N
(¢} the ratio, | g (d) the preduct, (Nd]
o
1.40. In a multi-cavity magnetron, strapping 1s employed primarily
(a) to prevent mode jumping
(b) to Increase the separation between the resonant frequencies In the © mode
and in the adjacent modes
(c) to reduce the back heafing of the cathode
(d} to increase the output of the magnetron.
2z The two-port Darlington impedance booster of figure uses identical transistors
(h. =1K,h,_=100,h_=h_ =0]. Calculate the z-parameters of the network (use
relevant approximations)
¥
D—-
&+
W)
Ji}_ EP
5 Block diagram model of a position control system s shiown in fiqure.
Amplifier Motor
R(s) _ | | 1 Y(s)
T_'O o "| 5{05s:11) [ T
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(a) In absence of derivative feedback (K, =0}, determine damping ratic of the
system for amplifier gain K, =5. Also find the steady state error to unit
Famp Input.

(b) Find suitable values of the parameters K, and K, so that damping ratio of the
system Is Increased to 0.7 without affecting the steady state error as
cbtained In part {(a).

1==.= —
s{2s+1)[s+1)

Sketch Nyguist plot for the system and there from obtain the gain margin and the

phase margin.

A unity feedback system has open loop transfer function G(s) =

A P-N-P transistor snown in figure has uniform doping in the emitter, based and
collector regions, where in the doping concentrations are 10" per cm’, 10" per

crm’,and 10" per cm’, respectively. The minority carrier diffusion lengths in the
emitter and the base regions are 5 micrgns and 100 microns, respectively.
Assuming low level 1njection conditions and using the law of the junction,
calculate the collector current density and the base current density and the base
current density due to base recombination. [Suitable approximations may be
made if required]. In all the regions of the transistor D = 8cm’ per sec.

D =16cm’ per sec, n. =1.5x 10" percm?, KT /g =26mV,g=1.6x10"¢

Emitter DASE Collectar
=W Al M | :
‘ﬂ gl = 10°: getcimt] | o= 10" per cm’ N, = 108 per o B
£ =3 MICFONS L =100 Microns
| «— 10 Microns — |«— 5 Microns — |+—200 Microns—

10 volts

| .78 volts

s ' nl

An n-channel MOSFET(T) naving a V,of 2 V [Thresnold voltage] is used in the
circuit shown in figure. Initially, t is
Ooff an In steady state. At Uime t =
0, a step voltage of magnitude 4V
s applied to the input sc that the

MOSFET turns "ON

nstantaneously. Draw the

equivalent circuit and calculate the | o . o
time taken for the output V, to fal -

to 5V. The device constant of the Vo T

MOSFET, K = 5  mA/V,

Rog =20, Lpe =010 =0, L
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The transistors in the differential amplitier shown in figure are identical with
., =100 and r, =250hms at 1 mA collector current. The circuit has a Common

Mode Rejection Ratio (CMRRY of 100.

(a) What is the differential gain {_ ? of the circuit?
B My

(b} What I1s the common mode gain of the circuit?

(c} It a.c. voltage of 1010 mV ana 990 mV are alliegq to inputs 1 and 2

respectively with reference to ground, wnat will be the output voltage V, 7
O
+5Y

Consider the circuit shown in figure. This circuit uses an ideal operational
amplifier. Assuming that the impedances at nodes A and B do not |lpag the
preceding bridge circult, calculate the output voltage V,.

(g ) wnen K. =R, =K, = 1000nms (D) when R, =R, =K. =100 ohms
and R, =120 0nms

o+ LU

12k
a 10ka
10K N
512!&51
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A combinational circuit has three inputs A, B and C and an output F.F. is true only
tor the following input combinations?

A is false and B is true
A Is false and C Is frue
A, B and C are all ralse
A, B and C are all true
(a) Write the truth table for F. use the convention, true = 1 and false = 0,

(D} Write the simplified expression for F as a Sum of Products,

(c} Write the simplified expression for F as a product of Sums.

‘ input NAND gates only,

A new clocked X-Y flip tlop 1s defined with two Iinputs, X and Y Is addition to the
clock input. The flip flop functions as follows:

It XY=00, the flip flop changes stage with each clock pulse
It XY=01, the flip flop state Q becomes 1 with the next clock pulse
It XY=10, the flip flop state Q becomes 0 with the next clock pulse

If X¥Y=11, the change of state occurs with the clock pulse
(a) Write the Truth table for the X-Y flip flop
(b} Write the Excitation table ror the A-Y Tlip flop

(c} It Is desired to convert a J-K flip flop into the X-Y flip flop by adding some
external gates, if necessary. Draw a circuit to show how yvou will implement
INn X-Y flip flop using a J-K flip flop.

A sinusoidal signal of 4 kHz freguency 1s used as a modulating signal for an FM
and an AM Transmitter. Both of the transmitters use the same amplitude for the
unmodulated carrier. The peak frequency deviation in the FM transmitter is set to
four times the bandwidth of the AM transmitter and, the magnitudes of the
spectral components at f. + 4kHz [f. = carrier frequecy ] are same for beoth of the

transmitters.

Determine the modulation indices for the AM and FM transmitters.
[If required use the values of the Besset function given below:
JA2) =0.577:7 (4}0.066,1, {8} = 0.235,7; (16) =10.094]

Figure shows the memory circuit of an 8085 microprocessor,
(a) What Is the total size of the memeory Iin the circuit?

(b} What are the beginning and ending addresses of the memaory in Chip 17
(Glve the answer In hexadecimal numpers)

(Cc) What are the beginning and ending addresses of the memory in Chip 2°?
(d)} Are the memory chips in the circuit ROM or RAM?
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14.

(e} How will vou replace the two NAND gates In the circuit with one 3 to B8
decoder without changing the memory size or the memory addresses?
Assume that the decoder has one acltive high enable £ and one aclive low

enaple £,.

S0 A — : .
j i MEGT%:’IGI“}F
[SEE S | ‘ 5 chip
== 15

."'—1"L| — 5

|'.E"|]_.-i

L ))_ :

Az

A —

(@) A low pass signal x(t) nas a spectrum given by
f
2000

], elsewhere.

x(fl=1=1 for £ <2000Hz.

Assuming that x(t} is ideally sampled at a sampling frequency of 3 kHz sketch.
(i) X |[f],anc

(1) the spectrum of the sampled signal for |f £ 3KHZ,

(b} An analog low pass signal of 4 kHz banadwidth i1s sampled at the Nyguist rate,
supsequently quantized and encoded nte a bpinary PUCM wave with 128
quantization levels. The word syncnhronization (s effected by adding =
syrichronizing pulse at the end of each code word. Determine the bit ratio to the
resulting PCM signal.

A received binary NRZ signal assumes the voltage levels of 500 millvolts andg -
S00 milliveolts respectively for "1 and O transmission with a bit rate or r
bits/second. The signal is corrupted by additive wnite Gaussian noise with a two
sided spectral density of wvolts*/Hz. The received signal is processed by an
nteqgrate and Dump circuit in every bit interval and compared with a zero
threshold to take a bit decision.

Assuming 1" and "0 transmission to be equally likely, determine the maximum
value of r such that the bit error probability £ 10 °

LOLLEGE.
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Given - e I,l e T 10T at x=4,27
uz,f? g
arfe X = }_ g e P =TT EE e =802
"'-.Il'l_.-"T B

A uniform plane wave traveling in free space along the +z direction and having
ts electric field along the X-direction, i1s nermally incident on a thick brass sheet,
nfinite 1IN extent along the x-and y-directions}. The electric field intensity of the
wave (s given Dy

F. =1225c0s(5.89x 10"t - fz)volts/metre.

Calculate the power per sguare metre that causes heating of the brass sheet
taking ¢ =1, 4. =1 and ¢ =1.649x 10" mhos/metre for brass.

Elements of a linear array of three egually spaced {(element spacing = 0.51)
vertical mast radiators, are excited as given in figure. For the horizontal plane
radiation pattern of the array, determine the direction of the major [obe (main
obe or principal lobe), and calculate 1ts half-power beam width In degrees.

= 5 .“;ﬂﬁ: i -
[ +90° 21 20° f2 =407
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