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1

Ans

The covering angle of spot beam antenna is 4.5 and the beam angle of global C
coverage antenna is 17.34. Both the antennas are attached with a
geostationary satellite. The gain of global coverage antenna is 50 dB.
Calculate gain of spot beam antenna.

(a) 61.3dB
(b) 62.3 dB
(c) 61.7dB
(d) 62.7dB
Consider the following set of instructions executed by 8085 microprocessor: B
Addresses Instructions
(HEX)
6010 H LXI 8479 H
6013 H MOV AL
6014 H ADD H
6015 H DAA
6016 H MOV H, A
6017 H PCHL
(a) 6018 H
(b) 6979 H
(c) 6373 H
(d) 6015 H
' Fiber Bragging Detector are used in following: A

(1) Wavelength filtering
(2) EDFA

(3) Photodetectors
' (4) Dispersion compensators

(a) (1), (2) and (4) are correct

(b) (1), (2) and (3) are correct

(c) (1)and (3) are correct

(d) None of these

A wave is propagated in a parallel plane waveguide. If the frequency is 6 B

GHz and the plane separation is 3cm then the cut off wavelength for the

" dominant mode will be:

(a) 3cm
(b) 6 cm
(c) 12cm
(d) 9cm
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In the circuit shown, V¢ is zero at t=0 s. For t>0, the capacitor current [c(t), A

where t is in second, is

20 k02

ov O

ﬂ\)‘ﬁ\f”\u

I
_’.—

20kQ<=

1""‘I![; == 4iiF

() 0.50 e25t mA
(b) 0.25 e25t mA
() 0.50 125t mA
(d) 0.25 e625t mA

For a lossy transmission line, y=0.02+j0.15 and is 20m long. The line is B
terminated with an impedance of a 400€2. Then the input impedance of the
transmission line given that the characteristic impedance of the transmission

line is 156.13+j11.38Q 1s:
(a) 100+j50 Q
' (b) 228+)36.8 Q

(c) 50+36.8] Q

(d) none of the mentioned

| (d) 15°

What is the step angle of a permanent-magnet stepper motor having 8 stator B

poles and 4 rotor poles?
(a) 60°

(b) 45°
(c) 30°

- The parameter in the base region of a non bipolar transistor are Dn= 20 cm"2/ A
s, NBO = 10”4 cm”™-3, XB = lum, ABE = 104 cm2. What will be the

| collector current for VBE = 0.5 V?
(a) 7.75 pA
(b) -7.74 pA
(c) 7.74 nA

(d) -7.75 pA

- A synchronous generator is feeding a zero power factor (lagging) load at C
rated current. The armature reaction is:

- (A) Magnetising
' (B) Cross-magnetising
(C) Demagnetising

(D) Ineffective
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12

113

- A magnetic circuit of reluctance 3000 A-turns/Wb is wounded by a wire of C

400 turns. Determine the average emf induced (in V) in the coil, if a circuit of
2 A is flowing in the coil is reversed in 15s.

(A) 16.24

(B) 17.98

(C) 14.24

(D) 15.37

Consider the impurity doping profile in a silicon pn junction as shown in A
figure below. Assume that zero voltage is applied to pn junction. What will be
the distances that space charge regions extend into n and p regions

respectively (in pm)?

(N, = N;)(cm™)

(A) 0.864, 0.864

(B) 1.157, 1.157
(C) 0.864, 1.157
(D) 0.864, 1.157

Which of the following instructions do not use stack? s
(A) CALL

(B) XTHL
(C) IMP
(D) RET

- Consider two infinite duration input sequences {x1[n], x2[n]}. When will the C

region of convergence of z-transform of their superposition be entire z-plane
except possibly at z=0 or z= infinity.

(A) when they are left sided sequences

(B) When they are right sided sequences

(C) When the linear combination is of finite duration

(D) None of the above

Page 4 of 17



14 To configure port A and B as output ports, port C not being used in 8155 A
programmable interface, the control word should have the value.
(A) 03 H
(B) 02H
(C)60H
(D) 01H
L 15 Weak components of a signal with non flat PSD can be protected against C
channel noise and frequency dependent channel response by a pair of spectral
operations. These components can be amplified before transmission and
~attenuated after reception. Leading to both flat end- to-end channel response
and higher SNR. What are the names of these operations?
' (A) compression- expansion
(B) Amplify attenuate
(C) Emphasize-deemphasize
(D) Channel equalisation

16 During transmission over a certain binary communication channel, bit error D
occurs independently with probability p. The probability of almost one bit in
“error in a block of n bits is given by:

(A)p
(B)1-pr
(Cnp(1-p)>!- (1-p)
- (D)np(1-pyt+ (1-p)n
17 The input X to Binary Symmetric Channel is ‘1°, as shown in figure with D
| probability 0.8. the cross-over probability is 1/7. If the received bit Y =0, the
conditional probability that *1° was transmitted is
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What is the image rejection ratio when a super heterodyne receiver with B

quality factor of 50 is tuned with fs = 800 kHz and local oscillator frequency
is 1250 kHz.

(A) 81.7

(B) 82.7

(C) 81.1
(D) 82.1

Consider the following loop:

MOV CX, 8000h
| L1: DEC CX

INZ L1
The processor is running at 14.7456/3 MHz and DEC CX requires 2 clock

cycles and JNZ require 16 clock cycles. The total time taken is nearly:
(a) 0.12s
(b) 0.02s
(c) 3.66s

(d) 4.02's

A bulb and a capacitor are connected in series across an ac supply. A B
dielectric is then plates between plates of capacitor. The glow of the bulb:

(A) remains constant
(B) Increases
(C) Decreases
(D) Remains constant
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' The current flowing through 1 ohm resistor is n/10. Then the value of nis_ C

(A) 15
(B) 20
(C) 25

| (D) 30

Compare the energies of following sets of quantum numbers for multi D
; electron system.
(A)n=4, 1=1
(B) n=4, 1=2
(C)n=3, I=1
(D)n=3, 1=2
' (E) n=4, I=0
' Choose the correct answer from the options given below:
| (A)B>A>C>E>D
(B) E>C<D<A<B
(C) C>E>D>A>B
(D) C<E<D<A<B
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24

Consider the state space system expressed by signal flow diagram shown in C

the figure:

(A) always observable
(B) Always stable
(C) Always controllable

(D) Always unstable

Determine the potential at point A(3,2,1), if the potential at point B(1,4,3) is A
12V in the given electric field, E= 3 X2 ax+ yay +2za,

(a) OV |
(b) 12V %
(c) -12V
(d) 24V

25

In free space, H= 0.1 cos(ot — Bx) a; A/m (ax , ay , a, are unit vectors along x, | D
y and z axis respectively). The total power passing through a square plate of
side 10 cm on plane x + 2y = 1.0, is approximately:

(a) 42.12 mW

(b) 16.85 mW

(c) 18.84 mW

(d) 8.429 mW

26

=x2
e 2 ,xe(— 00, )

Evaluate J_m x* f(x) dx, where f(x) = \/12?{
(a) 3
(b) 34/7

(c) \/3 yis

(d) 3n
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The output of a three element co-linear antenna array operating in a free
space environment is combined (after appropriate phase shifting) to
maximize the signal received from a particular direction as shown in figure.

# #
o JI // d
0 ¥ g
30/ 4/ 4
l‘y # 4
1 - /
’

#+ P

T

Phase
shifters

Output

If the inter-element spacing is half of the signal wavelength and direction of
maximum response is 30° from the perpendicular to the array, what are the
phases to be applied to each element? Consider the first element as the

reference.

@) ‘_”gf]

®) ‘_”of}

:
(c) (0= JI]

(d) [o g x]

28

A charge of 2 Coulombs is placed near a grounded conducting plate at a
distance of 1 m. The force acting between the charge of 2 C and ground
conducting plate in Newton is:

4ze
1

8me
1

167e
1

32ne
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The system 16/ s (s+1) (s+16) is to be compensated such that its gain-
crossover frequency becomes same as its uncompensated Phase-crossover
frequency. Which of the following is the phase crossover frequency of the

compensated system?
(a) 4 rad/sec

(b) 8 rad/sec

(c) 16 rad/sec

(d) None of the above

30

Identify the convertor topologies from the figures given below:

ARAA
ey

(i) (i)
(a) Both are Forward Converters
(b) Both are Flyback Converters

(¢) Flyback Converter (ii) Forward Converter
(d) Forward Converter (ii) Flyback Converter
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31 Two parallel perfectly conducting planes of infinite extent are placed ‘b’ |b
distance apart
so that the cut-off frequency of the lowest order TE mode is 15 GHz. If
additionally, two
perfectly conducting planes are placed 10 mm apart so as to form a
rectangular
waveguide as shown in figure. Find the cut-off frequency of TE11 mode.
1 Infinite plane Infinite plane 3
il/ - 4 \ E £
B 'I o ] = 11
o+ 1 iyt
L
1 L]
L] L -
ro—— t
T
pm—c
¥
i
1
i
= o
(a) 30 GHz
(b) 15v/2 GHz
(c) 15 GHz
(d) 35y/2 GHz
32 The electric field between two parallel plates placed in vacuum is ‘E’. If a|b

slab of dielectric
constant 3 is inserted in between the plates such that the normal to the

boundary

makes an angle 45° with the lines of electric force in between the plates. Find
the angle between the electric lines in the medium between the plates
(vacuum) and dielectric

slab.

(a) 60°

(B 15"

(c) 30°

(d) 25°
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33 Determine the value of voltage V1 in the figure shown below.
The value of Voltage V1 in volts is
(a) 100 V
(b) 14.28 V
(c)50V
(d) 68.25V
34 A 18 uf capacitor holding charge of Q coulomb is connected to the circuit at
time t = 0 sec.
6 kQ
2 kQ 4 kQ
3 kQ ' )
L 12 K¢
The time at which the capacitor will be discharged to approximately Q/2.72
coulombs.
(a) 18 ms
(b) 34 ms
(c) 68 ms
(d) 2.72 ms
35 In VHDL, following statement is written a process, where Clock frequency is

24 MHz.

If (clock” event and clock = *17) then
counter 4bit <= counter 4bit+x *17;
End if;

The frequency of counter_4bit (2) will be:
(a) 12 MHz

(b) 4 MHz

(c) 6 MHz

(d) 3 MHz
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36 The following state diagram represents which of the input equation. (Given
DA=[A, x,y])
(Where DA denotes a DFF with output. The x and y are the inputs to the
circuit)
00 01, 10, 11
00, 01, 11
10
(a) DA=A@®x@y
(b)DA=A+x@y
(c)DA=Ae@x+y
(d)DA=A+x+y
37 A source generates four messages m1, m2, m3 and m4 with probabilities 0.5,

0.25, 0.125
and 0.125 respectively. The messages are generated independently of each

other. A
source coder assigns binary code to each message. Which of the following

codes has

minimum average length is also uniquely decodable (sequence as per ml,
m2, m3, m4)?

(a) 00, 01, 10, 11

(b) 0, 1, 10, 11

(c) 110, 111, 10,0

(d) 0, 10, 110, 111
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A mobile antenna receives two copies of the signal transmitted by the base

38
station. The
first copy is the line-of-sight component and the other is a reflected
component which
is 20 dB weaker in terms of Power than the LoS component and delayed by
100 ns.
If the signal is sufficiently wideband, causing constructive and destructive
interference
at different frequency points within the signal bandwidth. What will be the
ratio of
maximum to minimum signal level variation across bandwidth and what will
be the
frequency separation between two consecutive maxima or minima?
(a) 101/99, 10 MHz
(b) 101/99, 15 MHz
(¢c) 121/81,10 MHz
(d) 121/81, 15 MHz
39 Which of the following is an example of oversampling ADC architecture?
(a) Sigma delta
(b) Successive approximation
(c) Integrator
(d) Flash
40 Consider the rectangular cavity as shown below:
If a = ¢ > b, the dominant mode of resonance corresponding to the above
rectangular
cavity is
y
L Z
: c
-2
x = O
(a) TEO11
(b) TE101
(c) TM110
(d) TMO011
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A video camera generates data at a rate of 5 Mbps. The data is channel coded | b
at rate 1/3 and 8 PSK modulated. Which of the following statements is
correct?

(a) Information rate: 5 Mbps; Symbol rate: 5 Msps

(b) Information rate: 15 Mbps; Symbol rate: 5 Msps

(c) Information rate: 15 Mbps; Symbol rate: 15 Msps

(d) Information rate: 5 Mbps; Symbol rate: 5 Msps

42

In the circuit shown in the figure, the channel length modulation of all | C
transistors is non zero (A # 0). Also, all transistors operate in saturation and
have negligible body effect. The ac small signal voltage gain (Vo/Vin) of the
circuit is

IJ[J

f I I: M3 ,:” E
“T — T
N Vi

A) gml(”m“"oz”fb3)

|_
B ml

) = ot (gfn3)
e

1
D) 2ml | Iy (
8m3

|

Fos

|_.
C) gml i‘m (

C'Q

||”03 o2
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Two boxes containing candies are placed on a table. The boxes are labelled | C
B1 and B2. Box Bl contains 7 cinnamon candies and 4 ginger candies. Box
B2 contains 3 cinnamon candies and 10 pepper candies. The boxes are
arranged so that the probability of selecting box B1 is 173 and the probability
of selecting box B2 is 2/3. Suresh is blindfolded and asked to select a candy.
He will win a colour TV if he selects a cinnamon candy. What is the
probability that Suresh will win the TV (that is, he will select a cinnamon

candy)?
A) 7733
B) 633
C) 13433
D) 2033

44

In a direct sequence CDMA system the chip rate is 1.2288%1076 chips per A
second. If the processing gain is desired to be at least 100, the data rate:

(A) must be less than or equal to 12.288%10"3 bits per sec
(B) Must be greater than 12.288%10"3 bits per sec
(C) Must be exactly equal to 12.288*10"3 bits per sec

(D) Can take any value Iess than 122 288"‘10"3 b1ts per sec

45

46

47

48

: (D) homogeneous and non- 1sotroplc

Poisson equation is derived Wlth the following assumptlon about the medlum C
- The medium is:

(A) non-homogeneous and isotropic
(B) non-homogeneous and non-isotropic
(C) homogeneous and isotropic

A weighting function is response of the system D
(a) Step
(b) Ramp

(c) Parabolic
(d) Impulse

According to Rayle1gh S theorem it becomes p0381ble to detelmme energy of B

signal by

(A) estimating the area exactly half as that of it’s amplitude spectrum
(B) estimating the area under square of it’s amplitude spectrum

(C) estimating the area under one-fourth power of it’s amplitude spectrum
(D) estlmatmg the area under square root of 1t S amplltude spectrum

Which among the below circuits resemble its behav1our similar to that of an C
“amplifier in high frequency region, as the response decreases with increase in.

frequency?

(A) simple band pass circuit

' (B) Simple high pass circuit
| (C) Simple low pass circuit

(D) Simple band stop circuit
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50

response to it’s input, and hence regarded as:
(A) Green’s function

' (B) Blue’s function
(C) Ohm’s function
(D) Black’s function

Damped sinusoids are:
(A) sinusoids signals multiplied by growing exponentials

 (B) sinusoids signals divided by growing exponentials
(C) sinusoids signals multiplied by decaying exponentials
(D) sinusoids signals divided by decaying exponentials

An impulse response of the system at initially rest condition is basically a A
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