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(a)
Given: P, =10kW; G,=60dB; L=2dB
P(In dBW) = 10logld’ = 40 dBW

EIRP = P,(dBW) + G/(dB) — Loss
=40 dBW + 60 dB - 2 dB = 98 dB

End of Solution

Consider the following statements related to optical fiber:

1. Multimode step-index fibers are ideally suited for high-bandwidth, very long-haul
applications.

2. Single-mode fibers are generally used on lower bandwidth, shorter haul applications
using single-mode injection lasers.

Which of the above statements is/are correct?

(@ 1 only (b) 2 only

(c) Both 1 and 2 (d) Neither 1 nor 2

(d)

Single-mode is for long-haul or high bandwidth, while multimode is for shorter haul.

End of Solution

Match the following Lists:

List-I List-1I
P. Virtual circuit packet switching . No dedicated path
Q. Datagram packet switching 2. Fixed bandwidth
R. Circuit switching 3. Route established for each packet
Select the correct answer using the code given below.

P Q R

(a
(b
(c
d
(c)
Virtual circuit (route per packet)
Datagram (no dedicated path)
Circuit switching (fixed bandwidth)

End of Solution

Consider the following statements related to CDMA :

1. Because spread spectrum is obtained by the use of noise-like signals, where each
user has a unique code, privacy is inherent.

2. The signals closer to the receiver are received with less attenuation than the signals
farther away.

Which of the above statements is/are correct?

(@) 1 only (b) 2 only

(c) Both 1 and 2 (d) Neither 1 nor 2
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(c)

Statement 1 is correct as CDMA uses unique pseudo-random codes that makes signal
appear noise-like, providing inherent privacy while statement 2 describes the near a
effect where closer signals experience less path loss/attenuation.

End of Solution

Q.84 If Aand B choose p = 47, g = 3, and A picks a random number x = 8 and B picks
a random number y = 10, what are the secret keys for A and B, respectively, using
the Diffie-Hellman key exchange algorithm?
(@) 4,4 (b) 4,
(c) 34 (d) 3,

3
3
(a)
Given that A and B agree on public prime p = 47 and g = 3
A chooses private key x = 8
and B chooses private key y = 10
e Computing A's public key (K,)
K,= g“mod p
= 3% mod 47
So, K, =28
Computing B's public key (Kp)
Kg = g” mod p
= 39 mod 47
So, Kg =17
Computing shared secret key from A’s side
S,= Kgmodp
= 178 mod 47
So, S,=4
Computing shared secret key from B’s side
Sg= Kymodp
= 28'9 mod 47
So, Sg=4
Hence, the secret key for A is 4, and for B is 4.

End of Solution

Which one of the following is the CRC code for the data word 110101010 using the divisor
101017

(a) 1011010101011 (b) 1101010101001

(c) 1001010101011 (d) 1101010101011

(d)

The CRC code is the data word appended with the remainder of the modulo-2 division
by the divisor. Hence, the CRC remainder for data 110101010 divided by 10101 is 1011.
So, the full codeword is 1101010101011.
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End of Solution

Ahost is connected to 16 synchronous terminals through a pair of statistical time-division
multiplexers utilizing the bit-map multiplexing. The sixteen asynchronous terminal ports
operate at 1200 bps. The line port has a bit rate of 9600 bps. The data link control protocol
is HDLC. What are the maximum line utilization efficiency and throughput, respectively?
(a) 0.268 and 1000 bps (b) 0.696 and 1280 bps

(c) 0.696 and 6678 bps (d) 0.346 and 128 bps

(c)
The calculation for the statistical TDM frame with a 16-bit bitmap, 128 data bits, and
effective HDLC overhead of 40-bits (considering shared flags), yielding efficiency

128

~1ga " 0.696 and throughput = 9600 x 0.696 = 6678 bps.

End of Solution

The bandwidth of QASK signal is
(@ B=2f, N (b) B = 2f/N
(c) B=1, N (d) B="1JIN

(b)

2h

N

The bandwidth of a QASK (or M-ary) signal is inversely proportional to the number of
bits per symbol (N).

Bandwidth of QASK signal (B) =

End of Solution

CSMA stands for

(a) Complementary Multiple Access Semiconductor Access
(b) Complementary Sense Multiple

(c) Complete Sense Multimode Access

(d) Carrier Sense Multiple Access

(d)
CSMA (Carrier Sense Multiple Access) is a media access control protocol where a node
verifies the absence of traffic before transmitting.

End of Solution

The attenuation in optical communication is usually expressed in decibels per unit length
as

A R
(8 10l0g;, (b) 20l0gso
0

P
(€) 10logg (d) 20|og1030

1
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(a)

Attenuation is defined by the log ratio of input power to output power per unit length

Attenuation (o) = 10logyg (g}

o

End of Solution

Match the following Lists:

List-1 List-11
P. IP layer . Transmission of bits
Q. TCP/UDP layer . Network layer of the OSI reference model
R. TCP/IP . Transport layer of the OSI reference model
S. Physical layer 4. Application layer of the OSl reference model
Select the correct answer using the code given below.

P Q R S

IP Layer: This corresponds to the network layer of the OSI reference model.

. TCP/UDP layer: These are protocols that operate at the transport layer of the OSI
reference model.

. TCP/IP: In this list, it is paired with the application layer of the OSI reference model.
Physical layer: This layer is responsible for the actual transmission of bits over a
physical medium.

End of Solution

A low-loss transmission line of 50 ohms to a load of characteristic impedance is
connected 100 ohms. The voltage reflection coefficient and the standing wave ratio are,
respectively

(@) 1/2 and 3 (o) 3 and 1/2

(c) 1/3 and 2 (d) 1/3 and 3

(c)

Given data, Z=50Q; Z =100 Q

_ Z,-Z, 100-50 50 1
(i) I'=Z 7z ~100+50 150 3

1+]l“|_1+1/3_2

S= 1-|r| 1-1/3 "

End of Solution
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Q.92 Adissipation-less whose transmission line characteristic impedance a load is of 200 ohms
is connected to (100 + j100) ohms. The frequency is 300 MHz. If the length of the line
is 25 cm, then the input impedance of the line is
(a) 141.44 ohms (o) 282.80 ohms
(c) 424.26 ohms (d) 565.68 ohms

Ans. (b)
Given data: Z, =200 Q ; Z = 100 + j100 Q ; f = 300 MHz ;
Z,=7
on  2nf 2mx300x10° x25x 1072
A C 3x10
Bl =157 rad = 90°
tanpl/ = e

@]

_ > Z, + jZytanpl
0 Zy + jZ, tanPl

z
-2
_ (2007 _ (200
"~ 100+ /100 10042 £45°

Z, = 282.84 /—45°
Z. =200 - j200 Q

| Z,| = 282.84 @

End of Solution

Q.93 Consider the following Consider statements regarding waveguides :

1. The phase velocity is defined as the velocity of propagation of equiphase surface
along the guide.
as the Group velocity is defined velocity with which the group of the waves as a
whole propagates.

3. Group velocity is always more than free space velocity.

Which of the statements are correct?

(@) 1 and 2 only (b) 1 and 3 only

(c) 2 and 3 only (d) 1,2 and 3

(a)
Statement 3 is incorrect because group velocity in a waveguide is always less than
the speed of light in free space.

End of Solution
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Consider the following statements regarding modes of propagation of electromagnetic

waves:

1. The impedance value of TM, . modes is always less than 376.8 ohms.

2. Forthe TE A modes in a rectangular waveguide, m and n denote the number of half
sinusoidals in the electric field distribution along the long and short sides, respectively
of the guide.

3. TM,, modes cannot exist in rectangular waveguides.

Which of the above statements are correct?

(@) 1 and 2 only (b) 1 and 3 only

(c) 2 and 3 only (d) 1,2 and 3

(d)

Ny = MTEM 4| 1—

2
As 1—(%) <1

. N < Mhem
Hence all the statements are correct.

End of Solution

Consider the following statements regarding cavity resonators :

1. At high frequencies, the electro-magnetic cavity resonator replaces the lumped-
parameter R-C resonant circuit.
A thin coating of silver is more than sufficient for the inner walls of the cavity to
compensate the losses due to the skin effect.

3. The Q-factor of the cavity is of the order of 10000 and above.

Which of the above statements are correct?

(@) 1 and 2 only (b) 1 and 3 only

(c) 2 and 3 only (d) 1,2 and 3

(c)
Statement 1 is incorrect because at high frequencies (microwave range), a cavity
resonator replaces L-C (inductor-capacitor) resonant circuits, not R-C circuits.

End of Solution

Q.96 Consider the following statements regarding CMOS fabrications :

1. n-well CMOS circuits are superior to p-well because of the lower substrate bias effects
on transistor threshold voltage and inherently lower parasitic capacitances associated
with source and drain regions.

Latch-up problems can be considerably reduced by using a low-resistivity epitaxial
p-type substrate as the starting material, which can subsequently act as a very low-
resistance ground plane to collect substrate currents.

The twin-tub fabrication process allows separate optimization of the n- and p-
transistors.
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Which of the above statements are correct?
(@) 1 and 2 only (b) 1 and 3 only
(c) 2 and 3 only (d) 1,2 and 3

(d)

e n-well CMOS offers lower substrate bias effects and parasitic capacitances.
e |ow-resistivity p-substrate reduces latch-up.

e Twin-tub enables separate n/p optimization.

All statements are correct.

End of Solution

Consider the following statements regarding CMOS and bipolar technologies :

1. Bipolar technologies are having high delay sensitivity to load as compared to CMOS
technologies.

2. CMOS technologies are having low drive current as compared to bipolar technologies.

3. CMOS technologies are having low power dissipation as compared to bipolar
technologies.

Which of the above statements are correct?

(@) 1 and 2 only (o) 1 and 3 only

(c) 2 and 3 only (d) 1, 2 and 3

(c)
Statement 1 is incorrect because bipolar technologies has lower delay sensitivity to load
than CMOS.

End of Solution

Which one of the following approaches is used to reduce the area per bit requirement
which basically consists of a capacitor C,_, which can be charged during 'write' from
the read/write' line, provided that the 'row select' line is Hi?

(@) One-transistor cell (b) Two-transistor RAM cell

(c) Three-transistor RAM cell (d) Six-transistor cell

(a)
The DRAM cell uses one transistor and one capacitor to reduce the area required per
bit.

End of Solution

The microprocessor Zilog Z8000 is a/an
(a) 8-bit microprocessor (b) 16-bit microprocessor
(c) 32-bit microprocessor (d) 64-bit microprocessor

(b)
The Zilog Z8000 is a 16-bit processor.

End of Solution
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Q.100 The execution of ORI instruction requires
(@) 2 M-cycles and 7 T-states (b) 2 M-cycles and 10 T-states
(c) 3 M-cycles and 7 T-states (d) 3 M-cycles and 10 T-states

(a)

In the 8085 microprocessor, the ORI (OR immediate) instruction is a 2-byte instruction
(opcode + immediate data) that requires 2 machine cycles (opcode fetch + memory
read) and a total of 7 T-states (4 opcode fetch + 3 for memory read of immediate data).

End of Solution

Which one of the following instructions in 8085 microprocessor does not affect any flag?
(a) RLC (b) PUSH
(c) ORI (d) INR

Ans. (b)
PUSH instruction in 8085 microprocessor is not affect the flags. Since, it is a data transfer
instruction.

End of Solution

Consider the following regarding RISC processor: statements
1. The number of instructions is less than 400.

2. The number of addressing modes is more than 3.

3. Memory is accessed only by Load and Store instructions.
Which of the above statements are not correct?

(@) 1 and 2 only (b) 1 and 3 only

(c) 2 and 3 only (d)y 1,2 and 3

(a)
In RISC processor, memory is accused only by load and store instructions which is
true statement and (a) is correct option where &2 are false.

End of Solution

Consider the following statements regarding MC68HC11 microcontroller :
1. It has 40 1/O lines with multiple functions.

2. It has two operating modes.

3. It has 8k bytes of ROM and 512 bytes of EEPROM.

Which of the above statements are correct?

(@) 1 and 2 only (b) 1 and 3 only

(c) 2 and 3 only (d) 1,2 and 3

Ans. (d)
For the given MC68HC11 microcontroller, all statements are correct.

End of Solution
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Q.104 The Z-transform of x(n) = -a"(-n — 1) is
(a) —1_;2_1;ROCis|z|<|a| b _82_1;ROCis|z|>|a|
-1
(© -—£—; ROCis |7|<|a] —: ROCis | z|<]|a]
1-az -(az)

(a)
ZT

-a"u[-n-1] %)1 ! —: |z|<|a|
-az

End of Solution

Q.105 The inverse Ztransform of X(z) = log(1 + az') with ROC |z|>|a| is

a/7+1

n
-1 & n>1
n

(@ x(n)= (b) x(n)=

0, n<0

(d) x(n)=

X(z) = log(1 + az™")
aX(z) 1

dz 1+az"!
aX(z)
dz

(-az’®)

—Z

We know that, nx(n)

Let,
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a (-0 un-1]
l(—1)”+1 2 n>1
n

0

From equation (i), nx(n) =
[

x[n] =
n<0

End of Solution

The interrupts such as register overflow, attempt to divide by zero, an invalid operation
code, stack overflow and protection violation are classified as

(a) external interrupts (b) internal interrupts

(c) software interrupts (d) hybrid interrupts

(b)
Internal interrupt is a signal which is generated by the internal hardware embedded in
the motherboard.
ie., timer
Temperature sensor
Invalid opcode
Divide by zero
Stack overflow etc.

End of Solution

Which of the following statements are correct with respect to CISC processor?

1. It provides direct manipulation of operands residing in memory.

2. It has instructions that use only processor registers, the availability of other modes
of operations tend to simplify high-level language compilation.
[f more instructions and addressing modes are a incorporated into computer, the
more hardware logic is needed to implement and support them, and this may cause
the computations to slow down.

Select the correct answer using the code given below.

(@) 1 and 2 only (b) 2 and 3 only

(c) 1,2and 3 (d) 1 and 3 only

(d)

In CISC processor instructions uses both register and memory not only from the
registers.

.. Second statement is wrong.

End of Solution

Which one of the following is a technique of decomposing a sequential process into sub-
operations, with each sub-process being executed in a special dedicated segment that
operate concurrently with all other segments?

(a) Pipeline processing (b) Vector processing

(c) Scalar processing (d) Array processing
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(a)

Q.109 Which type of procedure is employed in which some computers give the responsibility
for solving data conflicts problem to the compiler that translate the high-level programming
language into a machine language program?

(a) Hardware interlock (b) Operand forwarding
(c) Branch target buffer (d) Delayed load

(d)
Hardware techniques: Hardware interlock operand forwarding branch target buffer.
Software technique: Delayed load.

End of Solution

In an asynchronous data transfer, a unit receiving the data item responds with another
control signal to acknowledge receipt of agreement the data. This type of agreement
between two independent units is referred to as

(a) timing diagram (b) strobe

(c) handshaking (d) activity diagram

(c)
Handshaking signals are exchanged between transmitter and receiver for error free
transfer of data for proper coordination. Example : acknowledgment signals.

End of Solution

Which of the following rules are correct, when a transmitted character is detected by

the receiver from knowledge of the transmissions?

1. When a character is not being sent, the line is kept in the 1-state.

2. The initiation EL character of transmission is detected from the start bit, which is
always 0.
The character bits always follow the start bit.
After the last bit of the character is transmitted, a stop bit is detected when the
line returns to the 1-state for at least one bit time.

Select the correct answer using the code given below.

(@) 1 and 2 only (b) 2 and 3 only

(c) 1, 3 and 4 only (d) 1,2, 3and 4

(d)

All the given statements are correct.

End of Solution

In the serial transmission of a terminal whose transfer rate is 10 characters per second
and each transmitted character consists of a start bit, eight information bits and two
stop bits, for a total of 11 bits, the approximate baud rate is

(@ 110 baud (b) 11 baud

(c) 210 baud (d) 10 baud
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(a)
For 1 character - 1 + 8 + 2 = 11 bits
. For 10 characters = 10 x 11 bits = 110 bits/sec = 110 baud

End of Solution

Q.113 Consider the following statements regarding electromagnetic fields and waves :

1. Anincompressible fluid of non-zero value of divergence at a point X represents the
rate at which the fluid is being gained or removed at point X.
Twice the velocity field (v) at any instant of time equals the curl of the angular velocity
of rotation (w).

3. A field which is not irrotational is sometimes called a vortex field.

Which of the above statements are correct?

(@) 1 and 2 only (b) 1 and 3 only

(c) 2 and 3 only (d) 1,2 and 3

Ans. (b)

End of Solution

Q.114 Ifvector A in spherical coordinate system is defined as A=A a, + A, &, + A, 8, then

the curl of 4 in a, direction is

d

1 0 ) 0A, 1 i . _ﬂ
fsin@{%%sme)_%} @ rsine{ae(Aesme) a¢}

r

1] 9 , 0A 1l 1 0 . )
(a) —{—r(Aersme)—a—eﬂ (b) 7{%5%3'”9)‘%}

(c)
a rsineg,
1 |9 9 9
r’sing|or 90 o
A Ay ISINBA,

1 d . )
— 0A,) - —(rA
r? sin® [86 (rsin64,) 00 (r q’)}

. 0
{i (rsinbA,) — ﬁ(Ae)}

rsin® | 00

End of Solution

Q.115 Consider the following statements regarding Maxwell's equations:
1. The total electric flux density or total electric displacement through the surface
enclosing a volume v is equal to the total charge within the volume.
2. Net electric flux emerging through any closed surface is zero.
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3. The magnetomotive force around a closed path is equal to the time derivative of
the magnetic flux density or magnetic displacement through any surface bounded
by the surface.

Which of the above statements are not correct?

(@) 1 and 2 only (o) 1 and 3 only

(c) 2 and 3 only (d)y 1,2 and 3

Ans. (c)
The correct statements corresponding to the statements are

o qSD'dSZOenC.; v-D=p,
° (J‘)BdS‘=O,VB
d

=0
~ = 5 D) & o o - D
. (jSH-dL:j(J+¥j-dS,Vx/—I=J+—t

End of Solution

Q.116 Consider the following statement regarding Maxwell's equations:
1. When the displacement current very much greater than conduction current, the
medium behaves like a dielectric.
For good conductors, 6 and € are independent of frequency but for most of the
dielectrics, the constants ¢ and ¢ are functions of frequency. Under these

c
circumstances, the ratio oe is called as the frequency factor of the dielectrics.

[ .
3. The term P is also sometime referred to the loss tangent.

Which of the above statements correct?

(@) 1 and 2 only (o) 1 and 3 only

(c) 2 and 3 only (d) 1, 2 and 3
Ans. (c)

Statement 1: ’Jd ’>> ‘ j’

= ’waE’>>‘GE‘

= We >> 0

c
= — <<
we

= Good (or) low loss dielectric

(o)
Statement 2: v Frequency factor

Statement 3: 2 —loss tangent
mwe

End of Solution
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Q.117 Consider the following statements regarding electromagnetism:

1. Intrinsic resistance is a function of frequency and it is less than that for a perfect dielectric.

2. Anincrease in the frequency or loss in the dielectric results in the lowering of intrinsic
resistance.
In high-frequency case, the skin depth represents the depth at which the electric
intensity is 0.707 of its surface value.

Which of the above statements are not correct?

(@) 1 and 2 only (o) 1 and 3 only

(c) 2 and 3 only (d)y 1,2 and 3

(c)
=f(o)

1. Intrinsic resistance, = ; =
n o+ Joe

For a perfect dielectric, 6 = 0, n= <
Now, if o T, n T
SO, Ny @t o =0
Hence, statement 1 is correct.
Jjou

2. As M=, | ———
c+ Jwe

u/e 1. 4 o
NI PENTE 3

pETER e
14 %
we

So,if f Tl = é*L = "ﬂmemL

So, for intrinsic impedance to become intrinsic resistance, 6, — 0 and |n|T

Hence statement (2) is wrong.

. 1
Skin depth, § e« —
Ji

So, at f T, & | i.e. at high frequency, 8 — 0
Hence statement (3) is wrong.

End of Solution

Q.118 The depth of penetration may be defined that depth in which the wave has as been
attenuated by
(a) 33% approximately of its initial value (b) 37% of approximately its initial value
(c) 67% approximately of its initial value (d) 73% approximately of its initial value

Ans. (b)
Skin depth is defined as the depth to which EM wave attenuates to e~' times (0.37)
times initial value.

End of Solution
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Q.119 The planes z=0and z=4 carry currents K = -10a_A/m and K = 10a_ A/mis respectively.
The value of H at (0, -3, 10)
(@ 0 A/m (b) 5a, A/m
(c) 10a, A/m (d) 10a, A/m

Ans. (a)

K=10a, Am[ O

K=-10a, Am[® ® ® ® ® ® ]Z=0

y
x

_ 1 - .
Mathematically, (Kxa,)

[-108, x &,]+ 1[108, x &,]

-5[a, x a,]+5[a, xa,]=0A/m

X

End of Solution

Q.120 Consider the following statements regarding transmission lines:

1. In single-stub matching, the combination of stub and line presents a conductance
which is equal to twice of the characteristic conductance of the line.

2. Single-stub matching is useful for all frequencies because the position of the stub
can be varied with the variation in frequency.

3. Single-stub matching system is a narrowband system.

Which of the above statements are not correct?

(@) 1 and 2 only (o) 1 and 3 only

(c) 2 and 3 only (d) 1,2 and 3

(a)

Statement 2 is wrong.

End of Solution

K
Q.121 Consider the following statements regarding Mason's gain formula T = 2 M;

k=1

P, is the forward path transmittance of kth path from a specified input node to an
output node.

A is the graph determinant which involves closed-loop transmittances and mutual
interactions between non-touching loops.
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3. The path factor A, for the kth path is equal to the value of the graph determinant
of a signal flow graph which exists after erasing the kth path from the graph.

Which of the above statements are correct?

(@) 1 and 2 only (b) 1 and 3 only

(c) 2 and 3 only (d) 1,2 and 3

Ans. (d)

Q.122 Consider the following statements regarding root locus plot:
1. The root locus starts (K = Q) from the open-loop poles and terminates (K = <) on
the finite open-loop zeros only.
For higher values of K, the root locus can be approximated by asymptotic lines and
these asymptotic lines intersect at a point on the real axis.
3. If the root locus intersect imaginary axis, then the points intersection are conjugate.

Which of the above statements are correct?
(@) 1 and 2 only (b) 1 and 3 only
(c) 2 and 3 only (d) 1,2 and 3

Ans. (c)

Q.128 Consider the following statements regarding stability in characteristic equation of system:

1. If any oscillations set up in a system in consequence to application of an input are
damped out with respect to time, the system is said to be stable.

2. If the magnitude of the oscillations is sustained, the system is unstable.

3. For a stable system, there should be no change of sign in the first column of Routh array
formed from the coefficients of the characteristic equation expressed in polynomial form.

Which of the above statements are correct?

(@) 1 and 2 only (b) 1 and 3 only

(c) 2 and 3 only (d) 1,2 and 3

Ans. (b)

Q.124 Consider the following statements regarding frequency domain analysis of control system:

1. Gain margin is used to indicate the proximity of the intersection of the negative real
axis made by the Nyquist (polar) plot of G(jw) H(jw) to the (-1 + jO) point.
Phase crossover frequency is the pointin the G(jw) plane at which the Nyquist G(jm)
H(jw) plot intersects the positive real axis.
Gain margin is the amount of gain in decibels that is allowed to be increased in
the loop before the closed-loop system reaches instability.

Which of the above statements are correct?

(@) 1 and 2 only (b) 1 and 3 only

(c) 2 and 3 only (d)y 1,2 and 3
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Ans. (d)

Q.125 Consider the following statements regarding principles of control systems:

1. In control system, controlling variable is the excitation applied to a control system
from an external source. It is also a motivating input signal to the system, which
is independent of the output of the system.

One of the important features of feedback is reduced sensitivity of the ratio of the
output to input to variations in system characteristics.

In the system, the actuating signal is the difference between the reference input and
feedback signal.

Which of the above statements are correct?

(@) 1 and 2 only (b) 1 and 3 only

(¢) 2 and 3 only (d)y 1,2 and 3

Ans. (d)

End of Solution

Q.126 The steady-state errors for type 0 and type 1 systems for the parabolic input are,
respectively
(@ 0and O (b) 0 and 1/K
(c) 1/K and (d) o and o

Ans. (d)

Q.127 Consider following the statements regarding feedback compensation:

1. The design procedure for a cascade compensator is more direct than those for a
feedback compensator.
A faster response can be achieved by the use of parallel compensation.
The degree of accuracy and stability of a control system can be improved by the
use of a series compensator.

Which of the above statements are correct?

(@) 1 and 2 only (b) 1 and 3 only

(c) 2 and 3 only (d) 1,2 and 3

Ans. (d)

Q.128 The stability limit of the servomechanism having open-loop transfer function

_Ka(2+5T))

Gls)Hs) = S2(1+ sT,)

(@ T, > T,
(c) T, > 2T,
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Ans. (c)
Given, s3T, + 82 + K T, + 2K, = 0
By comparison with as® + bs?2 + ¢cs + d = 0
bc = K,T,
ad = 2K,T,
bc>ad = K,I,>2K,T,
T, > 2T,

End of Solution

Q.129 How many number of roots are there on the right half of the s-plane for the system whose
characteristic equation is given below?
P+ -2s%-353-752-45-4=0
(@ 0 (b) 1
(c) 2 (dy 3

Ans. (b)
Given characteristics equation,
Py P -025"-383-782-45-4=0

61 1
>
1A

31 o,

2115

S1

SO

The auxiliary equation, s* — 23s2 - 4
adr s 2
@[S -3s —4}
488 — 6s
The placement of roots

Since there is one sign change in the below row of zeros, hence one pole must be on
right side which is symmetrical.

End of Solution
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Q.130 Consider the following statements regarding time response analysis of control system:

1. In proportional control, the actuating signal for the control action in a control system
is proportional to the difference between the reference input signal and the feedback
signal obtained from the output.
The sluggish overdamped response of a control system can be made faster by
increasing forward path gain of the system.
Without sacrificing the steady-state accuracy, the maximum overshoot can be reduced
to same extent by modifying the actuating signal.

Which of the above statements are correct?

(@) 1 and 2 only (b) 1 and 3 only

(¢) 2 and 3 only (d)y 1,2 and 3

Ans. (d)

The design of combinational circuits starts from the verbal outline of the problem and

ends in a logic circuit diagram. The procedure involves the following steps:

1. The problem is stated, and the input and output variables are assigned letter
symbols.

2. The truth table that defines the relationship between inputs and outputs is derived.

3. The simplified Boolean functions for each output are obtained.

4. The logic diagram is drawn.

Which of the above steps are correct?

(@) 1 and 3 only (b) 1, 2 and 4 only

(c) 1, 3 and 4 only (d) 1,2, 3and 4

Ans. (d)

End of Solution

Q.132 In a 64-word stack, the stack pointer contains how many bits?
(a) 6 bits (b) 64 bits
(c) 8 bits (d) 16 bits

(a)

Stack size = 64 word

0

63

Stack
SP holds the top of the stack address.

SP = log264log8* = 6 bit

End of Solution
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Q.133 For the simple arithmetic expression (A + B) = [C * (D + E) + F], the expression can
be written in reverse Polish notation as
(@) AB+ DE =+ C + F + = b)) A* B+ D=*E+ C+ Fx
(c) AB+ DE+ C * F + = d A+ B*=D+ E+ C=*F

Ans. (c)
Reverse Polish Notation (means post fix notation) is a way of writing expressions without
brackets.
Rule: Operator comes after its operands (A + B) * (C * (D + E) + F)
We convert it from inside to outside.
First bracket is (A + B) i.e., AB+
Second bracket is (D + E) i.e., DE+
Next bracket is C = (D + E) i.e., DE + C =
Next bracket is C = (D + E) + fie., DE + C * F +
Multiply with (A + B), i.e., AB + DE + C * F + *

End of Solution

In which one of the following addressing modes, the effective address is equal to the
address part of the instruction?

(a) Implied Mode (b) Direct Address Mode

(c) Immediate Mode (d) Register Indirect Mode

Ans. (b)
Direct AM instruction design is

Opcode

Address field contain the
Effective Eddress (EA)

End of Solution

Q.135 Inan8-bitALU, let A=11110000 and B = 00010100. After performing A— B, the compare
instruction updates the status bits as
@ C=1,8S=1,V=0,2=0 (
) C=1,S=1,V=1,2=1 (

)

b
d)

;
0

C=0,5=0 V=12
C=0,5=0 V=12

Ans. (*)
A - B=A + (2's complement of B)

Here, CY =1 but for subtraction operation
Cy=CY=0
S=1, Zz=0, V=0 (v Cr®@Cg=1®1=0)

No option is matching.

End of Solution
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Q.136 Consider the following statements regarding noise:
1. The shot noise has a uniform spectral density like thermal noise.
2. For the amplifying devices, the shot noise is inversely proportional to the output
current.
3. The partition noise in a diode will be higher than that in a transistor.
Which of the above statements is/are not correct?
(@) 1 only (b) 2 only
() 2and 3 (d) 1and 2

(c)
PSD of shot noise, s(f) = 21
q — Electron charge
I, — Directcurrent
PSD is independent of frequency, it is considered to be uniform.
The root mean square (RMS) shot noise current is,

II’I = ﬂ2q ]DC XAf

So, that shot noise is directly proportional to the square of the current.
Partition noise in a transistor is always higher than in a diode.
So that statement 2 and 3 are incorrect.

End of Solution

Consider the following statements regarding white noise:

1. The white noise contains all the frequency components in equal proportion.
2. Johnson noise is an example of white noise.

3. The white noise has a Gaussian distribution.

Which of the above statements are correct?

(@) 1 and 2 only (b) 1 and 3 only

(c) 2 and 3 only (d)y 1,2 and 3

(b)

Consider the following statements regarding random variables:

1. A discrete random variable will have a countable number of have distinct values.

2. Continuous random variable is defined for the system which generates a finite number
of outcomes within a finite period of time.

Which of the above statements is/are correct?

(@ 1 only (b) 2 only

(c) Both 1 and 2 (d) Neither 1 nor 2

(a)
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Q.139 Consider the following statements regarding modulation:

1. Analog modulation requires lower bandwidth than that for the digital modulation
methods.

2. Separation of signal from noise is not possible in analog modulation. Therefore,
repeaters can be used.

3. FDM is used for multiplexing in analog modulation.

Which of the above statements are correct?

(@) 1 and 2 only (o) 1 and 3 only

(c) 2 and 3 only (d)y 1,2 and 3

(b)

Repeaters i.e., regenerative repeaters used in digital communication only.

End of Solution

Consider the following statements regarding modulation:

1. Inlow-level modulation, linear amplifiers are required in order to avoid any waveform
distortion.

2. High-efficiency class B amplifiers are used in high-level modulation.

3. Inhigh level, modulation takes place in the last RF amplifier stage of the transmitter.

Which of the above statements are correct?

(@) 1 and 2 only (b) 1 and 3 only

(c) 2 and 3 only (d) 1,2 and 3

(b)

High-Level modulation typically employs Class C amplifiers, not Class B.

Class C amplifiers offer much higher efficiency than Class B, making them the standard
choice for the final power stage in high-level modulators.

So statement 2 is not correct.

End of Solution

Ans.

Consider regarding detectors: the following statements

1. Synchronous detectors suffer with diagonal clipping errors.

2. Operating principle of envelope detector is to rectify the incoming signal and pass
it through an LPF.

3. Envelope detector is used for DSB-SC.

Which of the above statements is/are not correct?

(@) 1 only (b) 2 only

(c) 1and 3 (d) 2. and 3

(c)

Statements 1 and 3 are correct.

End of Solution
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Q.142 Consider the following statements regarding sideband suppression methods:
1. Frequency discrimination method can be used to generate SSB at higher frequency.
2. Up conversion is needed in phase discrimination method.
3. In phase discrimination method, unwanted sideband is cancelled out by shifting AF
and RF signals to balance modulator by 90°.

Which of the above statements are not correct?
(@) 1 and 2 only (b) 1 and 3 only
(c) 2 and 3 only (d) 1,2 and 3

(a)
From the handwritten explanation:
1. Phase discrimination method generates the SSB signal directly at the required
frequency, so up-conversion is not required.
Therefore, the statement 2 is incorrect.
Frequency discrimination method is difficult to use for generating SSB directly
at high frequency because:
e High-frequency filters generally have poor Q factor
e |t becomes difficult to suppress the unwanted sideband
So that statement 1 is also incorrect.
Hence, the correct answer marked is option (a).

End of Solution

Q.143 Consider the following statements regarding various pulse analog modulation techniques:
1. Noise interference is minimum in PAM as compared to PWM and PPM.
2. The instantaneous power of the transmitter remains constant in PWM.
3. In PAM, the bandwidth of the transmission channel depends on width of the pulse.
Which of the above statements are not correct?
(@) 1 and 2 only (o) 1 and 3 only
(c) 2 and 3 only (d) 1,2 and 3

(a)

e |In PAM (Pulse Amplitude Modulation), the information is carried in the amplitude
of the pulses. Since noise mainly affects amplitude, noise interference is maximum
in PAM. Hence, Statement (1) is incorrect.

In PWM (Pulse Width Modulation), the width (duration) of the pulses changes
according to the modulating signal. “Because pulse width changes, the instantaneous
transmitted power varies. Therefore, Statement (2) is incorrect.

In PAM, the bandwidth depends on the pulse width. Bandwidth is inversely
proportional to pulse width (narrower pulses require more bandwidth). Hence, statement
3 is correct.

End of Solution
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Q.144 Consider the following statements regarding Frequency Division Multiplexing (FDM):
1. FDM needs synchronization between its transmitter and receiver for proper operation.
2. In FDM, due to slow narrow band fading only a single channel gets affected.
3. All the FDM channels get affected due to wideband fading.
Which of the above statements are correct?
(@) 1 and 2 only (b) 1 and 3 only
(c) 2 and 3 only (d) 1,2 and 3

Ans. (a)

e TDM (Time Division Multiplexing) requires synchronization between transmitter and
receiver so that time slots are properly identified. FDM does not require time
synchronization in that way. Therefore, Statement (1) is incorrect.

In FDM (Frequency Division Multiplexing):

— The total available bandwidth is divided into multiple non-overlapping
narrowband channels.

— If slow narrowband fading occurs, it typically affects only the specific frequency
band of single channel.

Hence, Statement (2) is correct.

Statement 3 also correct.

End of Solution

Q.145 Consider the following statements regarding modulations:
1. Only one bit is used to encode one sample in Adaptive Delta Modulation (ADM).
2. In Differential Pulse Code Modulation (DPCM), the fixed number of level is used.
3. In ADM, quantization noise and slope overload distortion are present.
Which of the above statements are correct?
(@) 1 and 2 only (b) 1 and 3 only
(c) 2 and 3 only (d) 1, 2 and 3

Ans. (a)

1. InDM (Delta Modulation) and ADM (Adaptive Delta Modulation), 1-bit quantization
is used (one bit per sample). Statement (1) is correct.
In DPCM (Differential PCM), the difference between the actual sample and the
predicted value is quantized using a fixed number of levels (multiple bits). Statement
(2) is correct.
In ADM, slope overload distortion is reduced (not completely eliminated), and
quantization noise (granular noise) is not eliminated. Therefore, the statement
claiming they are eliminated is incorrect. Statement (3) is incorrect.

End of Solution

Q.146 Consider the following statements:
1. The signal-to-noise ratio of Pulse Code Modulation (PCM) remains almost constant
with companding.
Analog to digital converter is not required in Delta Modulation (DM).
Because of variable step size, the dynamic range of Adaptive Delta Modulation
(ADM) is wider than simple Delta Modulation.
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Which of the above statements are correct?
(@) 1 and 2 only (b) 1 and 3 only
(c) 2 and 3 only (d) 1,2 and 3

Ans. (b)
1. Companding in PCM:
e Companding is used to improve the signal-to-quantization-noise ratio (SQNR) for
weak (low-amplitude) signals.
e |t compresses large signals and expands small signals before quantization.
e This helps maintain nearly constant SNR over a wide dynamic range.
Statement (1) is correct.

2. Delta Modulation (DM):
e DM is fundamentally a digital modulation technique.
e |t converts an analog input signal into a 1-bit digital data stream.
If the statement claims otherwise, it is incorrect. Statement (2) is incorrect.
3. In ADM (Adaptive Delta Modulation):
e The step size increases when the signal has a large slope.
e The step size decreases when the signal variation is small.
e This allows ADM to track signals with both large and small amplitudes better
than standard DM.
e |treduces slope overload distortion and granular noise compared to basic Delta
Modulation.
Therefore, Statement (3) is correct.

End of Solution

Q.147 Consider the following statements regarding Binary ASK, Binary FSK and Binary PSK:

1. The performance of Binary FSK in presence of noise is better than that of Binary
ASK and Binary PSK.

2. Binary PSK systems are more complex than that for Binary ASK and Binary FSK.
3. Binary ASK supports the data rate up to 1200 bits/second.
Which of the above statements are not correct?
(@) 1 and 2 only (b) 1 and 3 only
(c) 2 and 3 only (d) 1,2 and 3

Ans. (a)
1. Noise Performance:
e BPSK (Binary Phase Shift Keying) has better noise performance compared to
BASK (Binary ASK) and BFSK (Binary FSK).
e So any statement saying BPSK does not have better noise immunity is incorrect.
Statement (1) is incorrect.

Complexity:

e BPSK requires coherent detection, which increases receiver complexity.

e Non-Coherent ASK and FSK receivers are generally simpler.

e Therefore, BPSK has higher complexity compared to non-coherent ASK/FSK.
If the statement suggests otherwise, it is incorrect.
Statement (2) is incorrect.
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3. Data Rate (ASK)

e BASK is typically used for low-speed data transmission.

e Many practical systems support data rates around 1200 bps.
Statement (3) is correct.

End of Solution

Q.148 Consider the following statements regarding unit impulse signal:
1. The discrete-time unit impulse is the first difference of the discrete-time step signal.
2. The amplitude of unit impulse signal is equal to ‘1" at n = 1.
3. The continuous-time unitimpulse can be obtained as first derivative of the continuous-
time unit step.
Which of the above statements are correct?
(@) 1 and 2 only (b) 1 and 3 only
(c) 2 and 3 only (d) 1,2 and 3

Ans. (b)

Q.149 Consider the following statements regarding system properties:

1. A system is a causal, if the output at any time depends on values of the input at
only the present and past times. Such a system is often referred to as being non
anticipative.

Summer is an example of a discrete-time system with memory.
A system is said to be memoryless if its output for each value of the independent
variable at a given time is dependent on the input at only that same time.

Which of the above statements are correct?

(@) 1 and 2 only (b) 1 and 3 only

(c) 2 and 3 only (d) 1,2 and 3

Ans. (d)

Q.150 Consider the following statement regarding Laplace transform:
1. The ROC of X(s) consists of strip parallel to the jm-axis in the s-plane.
2. For rational Laplace transform, the ROC does not contain any poles.
3. Ifx(f)is of finite duration and absolutely integrable, then the ROC is the entire s-plane.
Which of the above statements a correct?
(@) 1 and 2 only (o) 1 and 3 only
(c) 2 and 3 only (d) 1,2 and 3

(d)
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