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DETAILED EXPLANATIONS

1.

(c)

We know that current across capacitor is given by
_Gdv()
- at

Now, for voltage we have,

wa=%fﬁﬂt

Thus, for an impulse current source, we get the constant voltage across capacitor. Hence, option
(c) is correct.

(a)
According to given information,
The power dissipated across 2 Q resistor is 18 W. It implies current must enter from positive

terminal and leaves at negative terminal.

18
IJ%R =18 = Ix = 7 =3A
A AAAA 5A B - AZA%A + L = 3A
VVVy VVVV
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WV W
Il 12
‘. For DC source, inductor become short circuit.
Apply KCL at A,
7+5+1[ =0
I, =-12A
Apply KCL at D,
3+1,=7
I,=4A
We get I, = -12A and I, = 4A. Hence, option (a) is correct.
()
From KCL we get,
=1~ 1,

i, = 3 cos(wt) - 4 sin(wt)
i3
Jo+16  J9+16

I3

5

cos(wt) — sin(wt)

4
V9+16

3 coswt — 4 sin(wt)
5 5
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We know that,

3 . o 4
cos(53°) = 5 and sin(53°) = 5
i
Thus, 33 = cos(53°)coswt - sin(53°)sin(wt)
i
% = cos(wt + 53°) " cos(a+b)=cosa-cosb-sina-sinb

i, =5 cos(wt + 53°)
Now, on comparison we get,

I, =5and 0 = 53°
Hence, option (c) is correct.

4. (o)

* Any parallel RLC network behaves as a band stop filter or band reject filter. The circuit’s
impedance is maximum at the resonance frequency, resulting in blocking of signals around the
resonant frequency.

* Any series RLC network represents a band pass filter. The circuit’s impedance is minimum at
the resonance frequency, which allows signals to pass around the resonant frequency.

* Atresonance, the impedance of the RLC circuit is purely resistive. Hence, the power factor of
the circuit is unity i.e. the current is in phase with the voltage.

Hence, statement 1 and 2 are incorrect.

Therefore, option (c) is correct.

5. (a)
* Efficiency of the circuit, when maximum power is transferred to load is 50%. Therefore,
statement (2) is incorrect.
* Tellegen’s theorem state that, in any network, the sum of instantaneous power consumed by
various elements of the branches is always equal to zero.

b
klekik =0 where b — number of branches

Therefore, statement (3) is incorrect.

* Tellegen’s theorem is valid for any type of lumped network as long as KVL and KCL equations
are valid. Hence, Tellegen’s theorem can be applied to any network: linear or non-linear,
passive or active, time variant or time invariant.

6. (o)
<>
EE 2Q I
(5V2 cos 1000¢) <~> L
Volt = 1mF 21Q
/¢ =
Zequivalent
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According to given information, the current across 2 Q resistor is zero.

It 1mphes, equivalent =

]
LI—L =
jo Ho)C
, -j
1000L) —
b )(1000x10_3) .1
. —j T
1000L)+| — 1
U ) (1000><10‘3)

(leOOL)+(_T]) -0
j(1000L - 1) = 0

1000L =1
L= L =1mH
1000
The current across ‘1 Q' resistance is given as
] = & =5/2A
max 1

Hence, option (c) is correct.

7. (a)
We know that,
Quality factor for series RLC circuit is given as

_l\ﬁ
Q_RC

1 [10x107°
~ 10V 10
Q=10
Quality factor Q is defined as,
0=2n Maximum energy stored in circuit

Power dissipated per cycle

_ 2nxMaximum energy stored in circuit
- 1007
" Power dissipated per cycle = 314 Watt = 100n Watt

Maximum energy stored in circuit = 500 J
Hence, option (a) is correct.
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8. (d)
Il 12
+ T JEEEEN
v, %E 50 §§R2 v,
loop 1 \E %RS ::lloop 2
VLot
Applying KVL in loop 1 we get,
V=06 +R)L + LR,
From KVL in loop 2 we get,
Vy = LRy + (R, + Ry)
Thus, Z-parameters are given as
5+R; R,
2= Ry  RytRy
For symmetricity, Z2,, =Z2,, = 5+R;=R,*+R; = R,=5Q
For reciprocity, Z,, =Z,, = R;=R;=10Q
7 - [15Q 10Q
|00 15Q
Y-parameter matrix,
y = RE le}_ [z
Y Y
Z -Z -Z Z
0= ZTm g 2T Az Tz 2T
11422 ~ 412421
Where AZ=272,,7,,- 72,y Z,
Substituting the values, we get,
o153
11 (15)2 _ (10)2 25
-2
Yy, = EG
-2
Yy = EU
3
Yy = g“
L T
—0 O
25 25

Hence, option (d) is correct.

ocopyright: MMIADE ERSY

www.madeeasy.in



28

ESE 2024 Prelims Exam e Classroom Test Series MADE EASY

10.

11.

(a)

To develop the network graph, each element is replaced either by a straight line or by an arc
of a semicircle and all the independent sources are replaced by their internal resistances i.e.,
voltage source by a short circuit and current source by an open circuit. Thus, Number of
branches in a network is always greater than or equal to the number of branches in the graph.
(For example: Current source in a network branch does not result in a branch in the graph as
it acts as open circuit)

The branch of a tree are called twigs and those branches that are not part of a tree are called
links or chords. Any tree of a network graph with n nodes has (n - 1) twigs. Hence, the
number of chords is given by b - (n -1) =b-n + 1.

The algebraic sum of elements of all the columns of an incidence matrix is zero. The order of
the reduced incidence matrix is thus, (n - 1) x b. Hence, the rank of the incidence matrix is
(n-1).

All the statements are correct. Hence, option (a) is correct.

(c)

(c)

[Bx][4x] = 2x% + 2x2
12x2 = 223 + 242
12x% = (1 + x)2x2

6=1+x
x=5

SNo| S; Sy | IN | & S Y
0|0 0 0 0 0 1
1 0 0 1 0 1
2 10 1 0 1 0 0
3 10 1 1 0 [0]| o
4 |1 0 0 1 1 0
5 |1 0 1 1 [0] | [0]
6 |1 1 0 1 0 0
7 |1 1 1 o [0]]| o
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12.

13.

(a)
In order to satisfy the HOLD time of the register, the input to the register must remain stable until
thorp after the clock edge.
The fastest that a new change can propagate to the input of the register is found by taking the sum
of the contamination delays along the shortest path to the input.
tHOLD = tcd(register) + tcd(logic)
<01+02
thoq < 0.3 ns
The largest value of register’'s HOLD time is t;;5, , = 0.3 ns.
The clock period must be long enough for the data to pass through the entire circuit and be ready
and stable for setup before the next period begins. The data in this circuit must propagate through
the register and the combinational logic.
Clock period is
tclk = tpd(reg) + tpd(logic) + tsetup(reg)
>5+3+2
tg 2 10 ns
The smallest value ¢, =10 ns

(c)
Fw, x, y,z) =Zm(1, 3,5,7,9, 11)

vz | Yz yz| Yz

12 13 15 14
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14.

15.

16.

17.

18.

()

*  Mealy machine is difficult to design.

*  Due to dependence of output on the asynchronous input, Mealy Machine has asynchronous
output generation.

(c)
From the given figure
F,= AC+BC+BD
CD| CD| ¢D |CD

AB|ll1 1 1
0 1 8 2

AB 1 1 1
4 B 7 6

12 13 15 14

= 1 1 1
AB sl “lo| 11]| 10

F,A, B, C, D) =¥m(0,1,2,4,5,8,9,10)
(c)

The conversion time f for a dual slope ADC is given by

t=2N.T. +Ya N Te
Vr
where, N is the number of bits in the digital output.
T is the time period of the clock.
V is the analog voltage.
Vy is the reference voltage.
The largest V_ can be equal to V.
WhenV =V,
t <= oN+1 . T

ma C

PRE 1

max ’ F

— »13 -5
tax = 20 % 107 sec

(a)
* A group of four bits is called nibble.
* A group of bits processed by a digital system at a time is called word.

(b)
The analog output voltage V,, is given by

V, = K(8by + 4b, + 2b, + b,)
where b’s are 1 or 0 depending on the input code.
Forb,=1,b,=b,=0and b,=1, V; =45V
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45 1
S 8+1 2
Therefore, the analog output voltage for the input code 0011 will be
V, = %[8x0+4x0+2x1+1]
3
V, = 5= 1.5V
19. (b)
ber of RAM chi ired = X 024XE _ g cpips
Number o M chips required = 1004xd p
Number of EPROM chi ired = 2 A022 X8 _q oy

umber o chips required = -~ 00 =0 p

20. (<)
The following program is used for finding the larger number from the given two numbers.
The program is given below:
LXI H, 0A02 H ; store destination address in H-L pair

LDA 0A00 H ; load A with first number
MOV B, A ;  transfer to B
LDA 0A01 H ; load A with second number
CMP B ; compare A and B
JZ FINISH ;  go to finish if the two numbers are equal
JCLOOP 1 ; if CY =1, (A < B) otherwise (A > B)
MOV M, A ;  Store the contents of A in destination address when A > B
JMP FINISH
LOOP1: MOV M, B ;  Store the contents of B in destination address when A < B
FINISH
HLT

21. (b)
The value of N is to be calculated as follows:
The time required to execute this routine
t=[10+N=*6+4+4)+(N-1)x10+7]T
2x10°% =10+ Nx 14 + (N -1) x 10 + 7] x 320 x 10~
N =260.125
N =260

22. (c)
The maximum number of distinct opcodes will be 28 = 256 for an 8 bit opcode.
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23.

24.

25.

26.

27.

28.

(c)

PUSHa = Puta on the stack
PUSHDb = Putb on the stack
PUSH ¢ = Putc on the stack
POP AX = Storecin AX
POP BX = Store b in BX

SUB AX, BX = Store c-b in AX

POP BX = Store a in BX

ADD AX, BX = Storec-b+ain AX

Finally after execution, the program content of AX is (c - b + a).

(c)

Trap Flag (TF): If this flag is set to 1, the program can be run in single step mode. It is used for
debugging.

Directional Flag (DF): It is used in string operations to access string from higher to lower memory
address and vice-versa.

Interrupt Flag (IF): It is used to enable interrupts of 8086.

Zero Flag (ZF): It is set to 1 when result of an arithmetic operation results in zero.

()

The External Access input, EA is used to enable/disable external memory interfacing. If EA =1,
the external memory interfacing is disable, hence, upon reset, the program counter points to the
first program instruction in the internal code memory.

(a)

* Unlike general-purpose computers, embedded systems are designed for a specific task or
function, hence, they are highly domain and application specific.

* Not all embedded systems are real time. Some, embedded systems (eg. toys), may have less
stringent timing requirements and prioritize factors like low power consumption or cost-
effectiveness. Hence, statement 2 is incorrect.

(d)

To have the multiprocessing capabilities, 8086 microprocessor has to operate in the maximum

mode which happens when pin MN/MX is low.

(d)

* Single-mode fibers have a higher bandwidth capability than multimode fibers due to no modal
dispersion effects. Hence, the bandwidth-length product of multimode fiber is small as
compared to single-mode fibers.

* A high value of numerical aperture is required in order to have a good coupling and low value
of numerical aperture results in a narrow acceptance angle leading to large coupling losses.

* Incoherent source like LED can be used to couple the multimode fiber because of large core
diameter.
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29. (o)
Frequency separation of two adjacent modes is given by

Av = 2nL

c 3x10°
2nAv 2 x3.6x 400x10°
1000x1000 . 6
2 x1.2 x 4000
625

The number of longitudinal modes are given as

2nl. 2x3.6x625x107°
K = = 3
A 6x1.2x10

=625

30. (o)
*  Doppler shift occurs when a satellite is in motion relative to an observer on the Earth’s surface.
The transmitted signal to a geostationary satellite suffers a negligible Doppler shift because
they are stationary relative to the earth.
* A transponder consist of band pass filter to select a particular channel band of frequency.

31. (b)
Time period of the satellite is
_ An’ad
- GM
a=R+h
= (6400 + 15000) km
21400 km

4 (21400)°  4n?(2.14)° x 102

3.98x10° 3.98x10°

TZ

G.M = Kepler’s constant = 3.98 x 10° km?3/sec?

2 —

Circumference of the orbit is
2ma = 27 x 21400
=2 x3.14 x 21400
134392 km

Velocity of the satellite in orbit

o 2ma 134392 21 x 21400
© T T 27 x 2.144/5.38 x 10°

431 km/s
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32. (0
Given data is
h,=18m; h,=25m
Maximum communication distance for LOS propagation is given by,

d = 412[ i+, |
412[ 18 ++/25

4.12[3 x1.414 + i}
3.16

4.12[4.242 + 1.58]
=412 x 5.822

= 23.986

= 24 km

33. (b)
e ForK>1; do > dr,' Optical horizon greater than Radio horizon
For K <1; d; < d,; Radio horizon greater than optical horizon

0
where K = " is the Microwave bending correction factor and
r

d, = Distance of optical horizon in km
d, = Distance of radio horizon in km

* Fading is a phenomenon that occurs due to varying parameters and conditions of the channel
during wireless propagation as a result of which the strength and quality of a radio signal
fluctuate over time and distance. Fading occurs mainly in sky wave propagation.
Fading is one of the main causes of distortion to the radio signal.

*  fou > [ is derived from the secant law as below:

fmuf =fc sec ei

where f = maximum usable frequency
f. = critical frequency
34. (b)
Packet length
Delay,, = Transmission rate
Distance
Delaypg ~ Propagation speed

Delay,, = Time required to process a packet in a router or a destination host.

Delay = The time a packet waits in input and output queue in a router.

* If we have n routers, we have (n + 1) links. Therefore, we have (n + 1) transmission delays
related to n routers and the source, (1 + 1) propagation delays related to (n + 1) links, (n + 1)
processing delays related to n routers and the destination and only n queuing delays related
to n routers. Hence,

Total delay = (n + 1) (Delay,, + Delaypg + Delaypr) + (n) (Delayqu)
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35. (d)

* PGP (Pretty Good Privacy) is one of the protocol used to provide security at the application
layer. It is designed to create authenticated and confidential e-mail.

* Simple Network Management Protocol (SNMP) is an Internet Standard protocol for collecting
and organizing information about managed devices on IP networks and for modifying that
information to change device behavior.

* Piggybacking delays the transmission of ACKSs until the next outgoing data packet is ready. It
combine the acknowledgement with the data frame to be sent , thereby improving efficiency
and making better use of available channel bandwidth.

36. (a)
Dynamic cell splitting: This technique is based on utilizing the allocated spectrum efficiency in real
time. In this splitting technique, cells are not splitted permanently. Depending on requirement of
traffic, the splitting of the cells are carried out.

37. (b)
We have, Electric field, E=5V/m
Current density, | = 10 A/m?
Charge density, n = 9.1 x 10 C/m3
mass of charge particle, m = 9.1 x 103! kg
We know that, ] =oE
10
o= % = ? =2 S/m
o = ng’t,
m
oxXm
T =
c an
2x9.1x107!

e 91x10° x1.6x1.6x108
T, = 0.78 nsec
Hence, option (b) is correct.

38. (b)

* Peltier effect: If two dissimilar metals are joined and current flows in the loop, then one
junction goes to high temperature and other junction goes to low temperature, this phenomenon
is called as petlier effect. It is the reverse of Seebeck effect.

* Peltier effect is used in the refrigeration. Thus, option (b) is correct.

39. (a)
Among the given metals, silver has the highest electrical conductivity.
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40. (b)
Re
We have, — = 0.8
Ra
For, 0.732 < II:—C <1 = Crystal must be body centred cubic
A
i.e. 1 atom at the center of the body and 8 atoms at the 8 corners of the unit cell.
Hence, option (b) is correct.
41. (a)
We have,
FCC crystal structure = n = 4, a=22r
Atomic weight, A = 60.23 g/mol
According to given information, we have,
(p measure ~ P theoretical) =032 g/ cm?
Ptheoretical = Pmeasure ~ 0.32
nA .
=18-0.32 =17.68 g/cm?®, where V = volume of unit cell = a°
VN4
nA cm®
YT 17.68%6.023 %107
4x60.23 om®
YT 17.68%6.023 %107
V=43 =(2v2r)
{ 4x6.023 T/ ;
17.68 % 6.023 x 107 x 1632
1/3
x107 cm
{17 68><4\/—><10}
r= 0.1 nm
Hence, option (a) is correct.
42. (0
Edge dislocation is a type of line defect that occurs when an extra half-plane of atoms exists in the
middle of the crystal lattice whereas the screw dislocation is also a type of line defect which occurs
when the planes of atoms in the crystal lattice trace a helical path around the dislocation line.
43. (d)

Temperature above which super conductor (R = 0) comes to normal state (R # 0) is called as
transition temperature or critical temperature (T).
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44.

45.
46.

47.

()

* A material in its superconducting state behaves as perfect diamagent and expel all magnetic
fields due to the Meissner effect.
Hence, statement (1) is correct.

*  Critical magnetic field intensity for a super conductor varies with temperature as

el

Hence, statement (4) is incorrect.
* Type-I superconductor satisfy both Meissner’s effect and Silsbee’s rule. Hence, statement (2)
is correct and statement (3) is incorrect.

(d)

(d)

The balanced source provides an output of 30 mV from each terminal to ground.
Thus, V,=30mV, V, =-30 mV

Difference mode input
V,=V,-V,=60mV
Signal output voltage, V, = AV, =150 x 60 x 10~
V.=9V
The common-mode input is zero. However, the common noise at the input terminals has magnitude
of 600 mV.
Noise output voltage
V. =A.V.=004x600x 103V

V,, =24mV
. o Ve 9
Signal to noise ratio = V,, 24x10°
=375

(b)
To determine the minimum value of R, that will turn the zener diode ON simply calculate the
value of R, that will result in a load voltage of V, = V,,.
. VixRy
i.e., v,=V,= m
Solving for R;, we get
R _ R¢Vz _ 220x10 _ 2200
Lmin =y, -y, 20-10 10
R =220 Q

L min
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48. (d)
Pp
Pp
where; ia
49. (c)
The equation for g, is given as
8m
when Vs
Hence, 6 x 103
ng
Now, 8o
Ipss
Ipss
Ipss
50. (c)
Given: V-=30V, R, =8 Q
e Vrms
Vpeak
IL(peak)

The dc value of current drawn

Iy

C

L4

C

P,(dc)

T;-Ty

200-50

=9375W~94 W

0, + 0y, = 16° C/W

R _ 2Ipgs
= 2o _1—VLPS:| where, 8mo = |VP|
=-1V,¢, =6mS
[ 1
= 8mo 1_E}
-3

_ 6x10 ><2.5:10mS
1.5

_ 2Ipss

TVl

_ 8mo [Vl

2

_ 10x107° x25
2

=125 mA
=8V
=82V

VL (peak) 8\/5

R, 8 P

_ 21L(peak)

o1

= %x(ﬁ) 22,
T T
_ VI, _30x2V2
T
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51. (b)
Ry
The magnitude of closed loop gain = A, = R_l
200

The magnitude of output voltage is
Vo=AaV
V, =100 x50 x 102 =5V

avy

it <SR

For no distortion,

The maximum opamp frequency is given by

o< (for no distortion)

AcLV

0.4x10°

S -

5
o < 80 krad/sec
52. (d)

Ry
V, (offset due to V,)) = V|1 +R—
1

6x10‘3(1+%)

=6 x 10(101) = 606 mV
V, (offset due to L)) = IR,
=120 x 107 x 200 x 10°
=24 mV
Therefore, the total offset voltage is given as
V,(total offset) = V(offset due to V,)) + V(offset due to I,))

606 + 24 = 630 mV

53. (c)

We know,
Ar  (1+Ap) A

BA>>1
dap 1 dA
Ag A A

Given: d—A—lo B—_—l A =-1000

iven: i 20 = -
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54.

55.

56.

A

£ L 10=L-02%
Af 241000
20

Thus, the gain change in a feedback amplifier is found to be 0.2%, which is quite small as compared
without feedback.

(b)
Vo=V,-V,
where, V_is the voltage across the capacitor.
(i) If RC<< g, the capacitor charges and discharges very rapidly. The output waveform consist

of positive and negative spikes as shown below:

ANER N

N NG

e

T
(ii) If RC>> 5 the capacitor charges and discharges very slowly and V,, resembles V; as shown

IR

— |
(iii) If RC is made progressively smaller than T, time constant will be small and capacitor will

below:

charge rapidly leading to a lower rise time.
(d)
40 = @ %x 360 =240deg/ sec
TP 60 &
For a 4 degree lag,
= 240 _ 60sec™!
4

Ky

()
In frequency domain
* Bandwidth is equal to cutoff frequency given by

W= = \/(1—252)i,/4§2 — 48242

Hence, if & increases, then bandwidth decreases.

*  No resonant peak occurs for &> ok
* Gain margin is a measure of relative stability.
Hence, statements 1, 2 and 3 are incorrect.
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57. (c)
Here, encirclement around (-1, 0)
N=-2
According to Nyquist criterion, N =P -Z
where, P = Open loop poles in right side of s-plane.
Z = Closed loop poles in right side of s-plane.
We have, P=0
N=-2,=0-2
Z=2
* Closed loop system is unstable.
* Two poles of closed loop system are lying on the right half of s-plane.
58. (d)
it e>tcos2t et sin2t
t) = =
o0 —e'sin2t ¢ cos2t
do(t) .
Frl Aet
3¢ cos2t —2e sin2t 3¢ sin 2t + 2¢7! cos 2t
| 3¢ sin2t -2 cos2t 3¢ cos2t — 267 sin 2t
ae(t) Ao -3 2
NOW, At =0 = - -2 3
s+3 2
[SI-Al=1 5 543
|sI-A| =(s+3)2+4

For eigen values
s2+ 6s

59. (a)

Given,

s? + 6s + 10 gives the characteristic equation of the system.

+13 =0
_ —6%436-52 -6%4j
’ 2 2
=312
10(s +10)
Gls) = s(s+2)(s+5)
s s
— 101 1+ —
10><10(1+1O) ( 10)

o o)
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60.

61.

Being a type 1 system, initial slope is -20 dB/dec and the corner frequencies
o, = 2 rad/sec resulting in a slope of -20 dB/dec
o, = 5 rad/sec resulting in a slope of -20 dB/dec
o, = 10 rad/sec resulting in a slope of +20 dB/dec

At w =2 rad/sec, M = -201og2 + 20 logl0 = 14 dB
At w =5rad/sec, M’ =14 - 40 (log 5 - log2) = -1.91 = -2 dB
dB

14 dB

0dp_1 10

2 dB o (rad/sec)

-20 dB/dec

(a)

Integral control is based on the principle that the controller’s output should be proportional to
both the magnitude and duration of the error. The controller’s output will continue to change it's
value until the error is zero. This property enables integral action to eliminate offset error
automatically. Hence, the PI controller is employed for eliminating the offset.

(d)

Substituting s = x - 1 in the equation, we get
(x-1P%+3k+1)(x-1)>+ 7Tk +5)(x -1) + 4k +7) =0

¥ -3x2+3x-1+3k+1)(x>-2x+1)+ 7Tk +5)(x-1) + (4k+7) =0
x>+ x2Bk+3-3)+x(3-6k-6+7k+5)+3k+3-1-7k-5+4k+7=0
x>+ 3kx?+ (k+2)x+4=0

The Routh array is given by

x° 1 k+2
x? 3k 4
. 3k +6k—4

3k
X0 4

For roots to lie to the left of s = -1, all the elements in the first column of the Routh array must be
positive. Hence,
3k >0
k>0
3k2+6k-4>0 = k<-2.63o0rk>053
Hence, the Required range is k > 0.53.
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62. g) eSO 18
ere )= R(s) " 2 +265+18

Therefore, the characteristic equation is
P+265+18=0 = 242805 +02=0
By comparison,

w2 =18 = o, =4.243 rad/sec

2w, = 2.6
AR T
4.243

Now, with derivative controller. & has to be 0.8. The characteristic equation using derivative
controller having transfer function ks is modified as below:

s2 4+ (280, +02k,)s+ 02 = 0 = 2 +28w, s+ 02 =0

2tw, + 02k, = 28w,
2 2
k,= (8 -8)—=(0.8-03)——
i= -9 o, ( )4.243
_ M:(),z/;
4.243
k,=0.24

63. (a)
For a closed loop system using negative feedback, the closed loop gain is less than the open loop
gain. We have,

A - AoL
CL ™ 14+ AoB
Hence, statement 4 is incorrect. Therefore, option (a) is the correct answer.
64. (b)

Single precision data format Double precision data format

le——— 32 bits ——| [ 64 bits :

= ‘ S | BE | Mantissa ‘ = ‘ S | BE | Mantissa ‘

1 bit 8 bits 23 bits 1 bit 11 bits 52 bits

Thus, the number of bits occupied by mantissa is 52 in double precision floating point data. Hence,
option (b) is correct.

65. (a)
We have, CAFE = [1]100 101f0 1111 1110
S BE M
e Sign= -Ve e BE =100101
e  Mantissa = 011111110 AE = BE - Bias
Bias = (2”‘1 -1) Here, n = 6; Bias =31 =011111
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66.

67.

68.

AE= 100101
011111

000110 =6

Now, combining all the data and representing it in (-1)° x (1.M) x 2AF format, we get

-(1.011111110) x 2*¢ = (1011111.110),
Hence, option (a) is correct.

(a)

-95.75

Von Neumann Architecture follows the concept of stored-program computer where data and

instructions reside within a single memory unit whereas Harvard Architecture is a modern type

of computer architecture that follows the concept of the relay-based model. The term ‘relay’

emerged from the Harvard Mark I relay-based computer, which stored instructions on punched

tape and data in electro-mechanical counters.
Therefore, option (a) is correct.

(d)

*  Input Output Processor use two separate buses, one for memory and the other for I/O.

* Isolated I/O: Common bus(data and address) for I/O and memory but separate read and

write control lines for I/0.

*  Memory Mapped I/O: Common bus for data, address and control signals. Here, the I/O is

treated as memory and both share the same address space.

(a)

We have,
opcode Register Memory
(x) (32) (x x 220)
@ log,32 = 5 bits @
log,x bits log,(x x 2%%) bits

Let number of opcodes is x
According to given information,
log,x + 5 + log,(x x 220) = 41
log,(x? x 220) = 36
x2 x 220 = 236
¥2 = 016
x =28
. Memory size is 28 x 220 = 256 MB
Hence, option (a) is correct.
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69.

70.

71.

72.

(b)

We know that,

1
Speedup (S) = Cache% used
(1—cache% used) + -
Speedup using cache
oo 1
(1-F)+ (5)
s
1 0.8
- =1-08)+| —
S ( ) ( 20)
= 02+00a - 4167

Hence, option (b) is correct.

(d)

Reduced instruction set computer (RISC) support fixed length instructions and support hard
wired control unit for real-time applications.

Horizontal microprogram control unit offer improved flexibility because each control bit is
independent of each other. Order of control unit design in terms of flexibility:

Hardwired < Horizontal < Vertical

Hence, all the given statements are correct. Therefore, option (b) is the correct answer.

Note: Order of control unit design in terms of speed:

(a)

Vertical < Horizontal < Hardwired

In horizontal microprogrammed control unit = n bits gives n control signals.

In vertical microprogrammed control unit = n bits gives 2" control signals.

The difference between number of control signals for vertical microprogrammed control unit
and horizontal microprogrammed control unit is given as (2" - n).

We have, n = 10, then

21010 = 1014
Hence, option (a) is correct.
(c)
Cache memory Main memory
t<— 32 bit —=I l<— 32 bit —

Cache =16 kB = 2!* = 2% x 2° bits

Number of lines = 29

Size of memory =4 GB = 232=2% x 2°bits
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: e 32Dbit ———
e 32bit ————
Block Block
Set Block
Tag number offset number ofiet
u @ log,32 = 5 bit ﬂ Block offset = 5 bit
20 bit x bit Block number = 27 bit
Number of lines
Number of sets=—————— =2
K
We have, 20+x+5=232
x=7
Number of lines
Number of sets = K
Number of lines )
27 = X " Number of lines = 2°
29
=7
K =22
K=4
73.  (¢)
* % modulation; u < 1, so as to avoid envelope distortion.
* f, <<f. so that the envelope may be visualized satisfactorily. To avoid diagonal clipping, the
) 1 1 i
time constant of envelope detector — < RC <—. Here, it is assumed that the spectral content
Cc m
of the message signal is negligible for frequencies outside the interval -f <f<f i.e., message
signal is baseband in nature.
74. (b)

A.=10V,f.=12MHz, A , =4V
f,,=500Hz A ,=2V,f  =2kHz

For a multi-tone AM signal, W= JuZ +u3
A
W, = m _ 4 _ 0.4
A 10
A, 2
= fm2 oS
2= T4 T 10

C

u, = +v0.16+0.04 =v0.2 = % =0.44

2
P, = P{1+“7f}
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here p A7 _100 50 Watt
W , = — ==
¢ 2 2

0.2
Pt = 50|:1+7:l

=50x11=55W

75.  (b)

* In FM modulation, noise immunity is better than AM and PM as noise primarily affects the

amplitude and phase of the modulated signal.

*  Greater frequency deviation in frequency modulation can improve noise performance because

it increases the signal-to-noise ratio.

* In FM modulation, it is possible to operate more channels on the same frequency.

76. (c)
Given (7, 4) Hamming code.
One of the code word given = 0001011.

Hamming code is a single error correcting code i.e. t = 1 with the minimum hamming distance

between the codewords,
d .. =z2t+1
d.22x1+1
d.,z3

i.e, d_, should be at least equal to 3.

option (1) 0001011
0011010

0010001
d_.. =2 (not valid)

option (2) 0001011
1110100

1111111

d_., =7 (valid codeword)

0001011
0011101

0010110

d_.. =3 (valid codeword)

0101100
0001011

0100111
d_.. =4 (valid codeword)

m

option (3)

option (4)
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77.

78.

(d)
Bit duration is
1

= W =0.25 ps

~
S8
|

The signal energy per bit is

1 >
EACT”

E | 1
o)
AT, | 1 AT,
Q( 2N0J_Eerfc[ 4NOJ

Lo \/ 4x10% x1
2 4x10°x4x2x107"

1 / 10000 x 10°
serfol \|—e———
2 10° x4 x2

1 10
5 erfc J

E,
The average probability of error is

p

4x2

%erfc (\/ﬁ )

N

%erfc(1.12)

(b)
Ry (t) = E[X(t + 1)Y($)]
Replacing t with -t we get
Ry () = E[X(t - 1) Y(t)]
Now replacing ¢-t with t we obtain
Ryy(-1) = E[X(H)Y(t - T)] = R\«(7)
E[{X(t + 1) £ Y(H}?] = E[X2(t + 1) £ 2X(t + 1) Y(£) + Y*(H)]
= E[X?(t + 7)] £ 2E[X(t + T)Y(1)] + E[Y*(H)]
= Ry(0) £ 2R, (1) + R(0)
Ry(0) £ ZRXY(‘C) +Ry(0)=0

Hence, |Ry\(T) | < [Rx )+ Ry (0)]

We have, Ry(t) = Ry(7) * h(t) * h(-T)
Ry(7) = Ry (T) * h(-T)

ocopyright: MADE ERSY

www.madeeasy.in



MADE EASY E & T Engineering | Test20 49

Using Cauchy Schwarz inequality,
{E[XY]}* < E[X?] - E[Y?]
(ELX(®) - Y(t + DI < EDX3(H)] - E[YA(E + )]
{Rxy (D} < Ry(0) - Ry(0)

IRxy(D ] = JRx(0)x Ry (0)

79. (o)
The granular noise occurs when
d
m(t) - A
dt T,
d(at) - A
dt T,
A
a< T,
A>aT,
80. (d)

Distance between adjacent signalling points for M-ary PSK,

T
d,, = 2,/E, sin| —
12 * (M)

DPSK uses two successive bits for its reception, error in first bit creates error in second bit and
consecutively error propagates.

an eing the integer multiples of n eads to continuous ase.
f, and f, being the integ; ltiples of nR, lead i ph

81. (d)
v, =12V, f,, =20 kHz, L =128
. _ Vmax - Vmin _ Vpp _ 2
Step-size A = I =7 128
L3
S 32
. - A
Maximum quantization error = Q, = iE
= i 3 = ii
32x2 64
= +46.875 mV

712 (32) T12

9 3000
32x32x12  32x32x4

2 2
Noise power = N, A ( 3) X 1

mWatt = 0.732 mWatt
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82. (b)
The maximum power received is
PRmax =2 HW
The average power density is given by
2 =342
E 1
P = 1i= 1(50x107)" _ 3.315 uW
avg 2 No 2 1207
Hence, the maximum effective aperture area is given by
Prmax  2x107°
Aem =P - —6
wg  3.315x10
A,,, =0.603 m?
83. (d)
For copper wire, it is given that
radius=a=1mm=1x10"m,
length=L=1Km=1x10>m
e, =un =1
6 =58x10"05/m
The dc resistance is given by,
L
-
where; S = Area of cross section of Cu wire
6 = Conductivity of copper
10°
Ric = 58x107 x (nxa?)
10°
R, = =5.488 Q
4o 58x10" xnx107°
84. (b)
As the pair of field satisfies Maxwell’s equation,
VXE = —
ot
ay A, 0,
LHS = VxE = 9 9 9
ox dy 0z
0

60sin10°tsin0.01z 0
VxE = 0.6sin10°tc0s0.01z 4,

RHS = aa—]f = Mg—fl where p = K (given)
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85.

86.

Equating LHS with RHS,
0.6(sin10°¢ 05 0.01z)d,

On comparing

K%(0.6c05106 tcos0.01z &)
K(0.6)c0s0.012[-sin10°£][10°]a,,

—K x6x10°sin10%tcos0.01z {iy

+K(6x10°)sin10°+c0s0.01z4,
0.6 = K(6 x 10°)

K=1x10%H/m

()

The vector field is irrotational, if the curl is zero.

VXE =0 ... For F to be irrotational
ay a, d
N AR )
T o dy 0z
K K F
i, a, a,
e ] k)
VXE = ox dy 0z
x+2y+az bx-3y-z 4x+cy+2z
VxFE =4 i(4x+c +2z)—i(bx—3 -2) |-
VXP = X ay ]/ aZ y
.| 0 0
a, g(4x+cy+22)—g(x+2y+az) +
a, i(bx—?vy—z:)—i(x+2y+az)
ox dy
VxE = a[(c+1)]-a,[(4-a)]+a,[b-2] =0
c=-1, a=4, b=2
(b)
The flux is given by
o= [B-ds
S
Since z = 0, ds = dxdya,
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o= J.[ZS(sm—) g } (dxdya,)

f I 25sm 2yalxdy

x=0y=0
Separating the variables,
12
—C0s— -
o =25 2 ﬂi[”}
T 2 0
2

b= 2.5><g[1+1]_1}
T L

o = S 1.5912 ~1.6 Wb
T
87. (c)
Zmax = 180 Q }\4
24
o o
+ +
Zy=60Q
14 vV, Z
Zin 6 o—
The maximum impedance of line is given by
Zmax = SZO
_ Zmax
= —ZO
_180_,
60
rp 237121
=171

88. (d)

According to maximum power transfer theorem, maximum power is transmitted from the
source to the load, when Z, = Z,,.
For a quarter wave line, 7Z; = Zg /Z;, hence it works as an impedance inverter and can
transform a low impedance into high impedance and vice versa.

A lossless line is also distortionless line but a distortionless line is not essentially a lossless
line.
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89. (d)
For TE,,, f, is given by

S CRG

c
f=y
3x10'°
12 x 109 = Xb b=25cm
a=2b = a=5cm
c 3x10%
For TE,, f.= E: %05 =6 GHz
90. (c)
For TE;; mode,
X}, =1.841
X11 1
fo= X

a Zn\/ﬁ

_1.841_3x10"
fo= =37
3 2m

f. =293 GHz
91. (d)
VI equation;
100-80 20
= [+100 = —1+100=100-0.25I
v ( 0-80 ) ~80
Comparing with standard DC generator equation,
V=E -IR,
R,=0.25Q
- - 2p =2 1 2.1
Ohmic losses = 7R, = I XZ:50 XZ

= 2500 x % =625 Watts

92. (b)
In an induction motor,

* The stator is stationary and the stator field rotates with the synchronous speed Ns.

* The rotor field rotates with synchronous speed and the rotor rotates at a speed less than the

synchronous speed given by sNs (s = slip)
Hence, the relative speed between the rotor and stator magnetic fields is zero.
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93. (c)
During the continuous operation of the transformer, the oxidation of oil leads to the formation of

the semi solid hydrocarbon termed as sludge.

94. (a)
Available flux = Flux density x area
=1.5 (6 x 10.5 x 104
=1.5x 63 x 10
=945 x 104 Wb
Available flux
Leakage coefficient =1.5= —— -
useful flux
Available flux
useful flux = ————
1.5
-4
_45xX10 T a 104 Wb
1.5
$ZN -
emf = 60 (. for lap winding P = A)
-4
_ 63x10™" x 800 %1000 Colx4=84V
60
emf =84 V
95. (a)
For a two-winding transformer
Sin = Sout = Valy = Vily
= 5 x 1000 = 400 I,
5000
= ——=125A
1= 400
= 5000 = VI,
5000
= ——=>50A
L 100

The below figure shows the use of 2-winding transformer as an autotransformer to supply at 400

V from a 500 V source.
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V,=V,+V, =500V, V,=V,=400V
L=I,+1 =125+50=625A

The kVA output of the autotransformer
_ VoI, 400x62.5

= =25kVA
1000 1000
96. (a)
When the winding is uniformly distributed, the distribution factor K,
. _( phase spread
sinm% sm(%}
K, = =
msin B phase spread
2 2
sin 120°
~ 2 ) 3sin60° 3x+/3
120 = - n 2n
2 180°
=3 x0.159 x 1.73 = 0.825
Chording angle; 6 = 180° - 160° = 20°
. 9 — o _
Coil-span factor; K, = cos 7 = cos 10°=0.984
Winding factor, K, =K, % Kp =(0.825 x 0.984
=0.82
97. (d)
VZ0-Ef£-3
I =+
’ JXs

As ‘V‘ > ‘E_f" and V leads E, therefore machine is acting as a motor and operating at lagging p.f.

(under-excited)

98. (b)
Rating of transformer,
40 kVA; 2500/250 V
3
L= 402;01(? =16A (full load current)
I.=12A
W, = 400 W (copper loss)
I, =16A
For Cu loss: W = 2R
W e 2

W _ Iil(gf:z
Weurr — Up 16 16
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12 9
= =] We=—x400 =
(16) sC 16 225 Watt

So N = xE> 1, ccz)sez %100
xEyI5 cos0y + x“We,rp + W,

WCuFL

0.5x40x10% x 0.6 y
0.5% 40 x 10° x 0.6 + 0.25 x 225 + 200

_ 12000 <100
12000 + 56.25 + 200

12000 o
12256.25

_ 12000 x 100 %100

1225625

_ 12000 x 4 %100
49025

_ 12000 x 16 _ 192000 —97.9% =98%
1961 1961

100

99. (a)

T =12T
f

1.8T,

~
Il

For maximum torque,
R
mT ~ X,
Ts 2: 2SmT
Thax 18 1+82;
24285 =65,
$2+-3S,7+1 =0

[At starting, s = 1]

g _3t\V9-4 345
mT 2 2
_ 32D 56150385
Since value of slip is less than 1, S, . = 0.4

100. (d)
Thin Film Deposition : A technology of applying a very thin film of material between a few
nanometers to about 100 micrometers, or the thickness of few atoms, onto a “substrate” surface to
be coated, or onto a previously deposited coating to form layers.
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101.

102.

103.

104.

()

Thin Film Deposition

’/——/R‘

Physical Vapour Chemical Vapour
Deposition (PVD) Deposition (CVD)

J

Two most common techniques of PVD are e Plasma enhanced

Resistive Thermal CVD (PECVD)
« Thermal Evaporation evaporation e Atmospheric Pressure
Electron beam CVD (APCVD)
* Sputtering evaporation ¢ Low Pressure CVD
(VLCVD)

* Metal organic CVD (MOCVD)

We have,
Number of transistors per unit area, Q = 1000.
Now,

(b)

()

Packing density, P = log,,Q = log,,10°
pP=3

The doping impurity is first ionized in high vacuum and then accelerated by high electric field
before reaching the semiconductor substrate. The atoms enter the crystal lattice, collide with
the host atoms, lose energy, and finally come to rest at some depth within the solid. The
average penetration depth is determined by the dopant, substrate materials, and acceleration
energy resulting in ion distributions with average depth from < 10 nm to 10 pm. Hence,
designing of both very deep and shallow junction is possible.

One of the main disadvantage of ion implantation doping process is that, the damages made
by ions can’t be recovered by annealing process. Therefore, statement (4) is incorrect.

Czochralski technique converts EGS to single crystal silicon.

Silicon float zone technique offers lower contamination compared to Czochralski method. In
float zone technique, oxygen and carbon impurity concentration are much lower as compared
to Czochralski method, since the melt does not come into contact with a quartz crucible.
Both the statements are incorrect. Hence, option (c) is correct.

As per the scaling rule, minimum thickness of the oxide layer (¢ ) is directly proportional to the

minimum channel length (L

min) :

Now, we have

ty =36nm, L
=7 , L

=1.2 um
= 0.6 um

minl

ox2 min2
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toxl — tox2
Lmin 1 Lmin2
36x107 toxo

105.

106.

107.

108.

12x10°  0.6x107°

_ 36x1077 x0.6x107°
o2 = 1.2x107°

t o =18nm

Hence, option (c) is correct.

(d)

* Schottky transistor prevents saturation and the stored base charge, thereby improving the
switching speed.

*  Noise Margins for CMOS chips ar greater than those of bipolar technology because the V ,,,(min)
is closer to the power supply Voltage and V, (max) is closer to 0.

*  BiCMOS provides the combination of bipolar and CMOS technologies on a single chip providing
high-switching speed, high current capabilities, low power consumption, etc.

Hence, all the given statements are correct.

(a)

Dry Oxidation Wet Oxidation

Si+0, —2%C ,5i0, | Si+H,0—X< ;si0,

Slow process Fast process

Good quality oxide Inferior quality oxide

Thin oxide layer Thick oxide layer

(b)

Scaling factor for gate dimensions W and L is l Therefore, the scaling factor for the gate area
o

given by (W x L) is (ll) =i2.
o o) o

(c)
Number of transistors in VLSI IC = (10* - 10°) transistors per unit area of substrate
Packing density, P = log,,Q
For, 10* transistors, P = log,,10* = 4
and for, 10° transistors, P = log,,10° = 6
Hence, packing density P is in the range of (4 to 6) for VLSI.
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Note:
S.No. | Level of integration No. of transistors per Packing
unit area of substrate | density P
1 Small scale integration (SSI) 1-10 P<1
2 Medium scale integration (MSI) 10-100 1<P<2
3 Large scale integration (LSI) 100-10* 2<P<4
4 Very large scale integration (VLSI) 10%-10° 4<P<6
5 Ultra large scale integration (ULSI) greater than 10° P>6
109. (c)

110. (a)

In metals, when we increase the temperature, the relative movement of the atoms as well the

free electrons increase. Because of which, there is more collisions and as a result, the resistance

increases.

In semiconductor, as temperature increases, the number of charge carrier increases, thereby

increasing the conductivity or decreasing the resistance.

Given, Bandgap of semiconductor, E; =25V
Wavelength of light emitted by LED is,

1.24 1.24
A= - um = pum = 0.5um
E; (ineV) 2.5
111. (a)
Given, Length of Si bar, L=01cm
Cross-sectional area, A =100 um?
Doping concentration, Np =107 cm™
Applied voltage, V=10V
c 1=V, where R = 2
urrent, =R’ where R = A
S S = ! 9 =0.125 Q-cm
ngu, 107 x1.6x107~ x500
- UIBXOL 1550107 0
100x10
I = Lg, =0.8mA
12.5x10
112. (a)
Given, mobility of holes, W, = 500 cm?/V-sec
Resistivity of p-type material, p =0.002 Q-cm
W, = ORy,

Hall coefficient, R

=
Il

Hp
0= o (o) Ry=pu,

5 =0.002 x500=1cm3/C
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113.

114.

115.
116.

117.

118.

(c)

Transition capacitance is the junction capacitance in a reverse biased diode. The rate of change of
immobile charges w.r.t a change in reverse bias voltage is called transition capacitance, or space
charge or depletion layer capacitance.

oA
rw

where Wis the width of depletion region which changes with the reverse bias voltage. As depletion
width increases, the transition capacitance will be decreased.
(c)
As per the Einstein relation,

D =V,
Hence, the charge carriers with higher mobility have higher diffusion constant i.e. high tendency
to diffuse.

()
(b)

Given, maximum power rating of zener diode,
P, (max) = 200 mW
derating factor = 1.5 mW/°C
PD(derated) = PD(max) - (15 mW/OC)AT

where, AT =90 - 50 = 40°C
. PD(derated) =200 mW - (15 X 40) mW
=140 mW

(b)
Given depletion width of photodiode,

W =10 um
Saturation velocity of charge carriers,

V, =108 cm/sec

W _10x10~* -
. Transit time, T, = ——=——25—=10x10 12 sec
Vs 10
T, = 10 psec

(c)

X,
24V = CV) = C

The discharge of capacitor can be expressed by relation
V() = Vel
Where, T =RC

>
E 200 MQ

AAAA
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Taking natural log on both sides, we can write,

co b 4% 60
Rinl V.| 200x10° xln(%J
V. 12
=1731 x 10 F
= 1.731 uF
119. (b)
Given, E, = 2000V,

L=50cm=0.5m,
l;=1cm=1x%x102m
d=5mm=5x%x10"m,
D=25cm=25x%x102m
We know deflection,
Ll,

= 2dE, Fa
So, deflecting plate voltage,
D x2dE,
E;="11,
_ 25x1072 x2x5x107° x 2000
B 0.5x1x 107
E, =100V
E; 100
Applied input voltage = m 59 =2V

120. (b)
Looking back into terminals x and y and using Thevenin’s equivalent resistance,
RyR, 1k + 1k x 1k

- = =15kQ
& R3+R1+R2 1k + 1k
L
I R,+R,
L, 1.5 kQ _ 1.5k
T T 15kQ+100Q 16k - OB

(1—17”1) %100

= (1 - 0.9375) x 100
= 6.25%

Error due to loading
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121. (a)
C, 0.5uF
= —R, = x2k =
Re= &, ™ " 05uF 2ka
R 1k
C, = R_ZXCS =2—k><0.5uF =0.25uF
The dissipation factor is given by,
D = wR.C,
=2 x 3.1416 x 1000 x 2 x 1000 x 0.25 x 10-°
=3.1416
122. (a)
R,= 2910 59 L5k =1500 @
3.0in 30
Vo R
Vi " RitR,
Ry
= xV,
Yo (Rl + sz t
= @X5V=@=15V
5k 1k
123. (b)

* The torque-weight ratio of PMMC instruments is high, which gives a high accuracy.
* As the operating forces are large due to strong operating flux density, the errors due to stray
magnetic fields are small.

124. (d)

125. (c)

*  Unlike resistance thermometers with a positive resistance coefficient (i.e., it increases with
temperature), thermistors have a negative resistance coefficient (i.e., it decreases with
temperature). The main advantages are the higher sensitivities as compared to platinum
resistance elements. They exhibit large resistance change over small temperature ranges.

*  Temperature-resistance relationship in thermistors is highly non-linear given as below:

B(LLJ
T T
RT = Roe 0

126. (c)
AR/R
Gauge factor, GF = Strain
Change in resistance, AR = R x GF x Strain

=120 x 2 x10°Q
AR =24 %103 Q
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127. (o)

0 8§ 9101112 n
x(n-1)

AT, 1

01234567861611 n

Subtracting the two signals, we get

yln]

= y[n] is periodic with period of N =10

128. (c)
The given signal is half-wave symmetric and is neither even nor odd.
.. Fourier series of the signal contain only odd harmonics.

129. (d)
Given ramp sequence,
x[n]=rn+2]-rn+1]-3r[n-1] + 3r[n - 2]
=m+2un+2]-m+Duln+1]-3n-Duln-1]+3(n - 2)u[n - 2]
The sum of coeffcients of shifted step sequences will result in the final value.
X[ee] =(n+2)-(n+1)-3(n-1)+3(n-2)
X[eo] = -2
130. (b)
We know that, from the definition of DTFT,

oo

X(efo) = D x[n]e 1"

N=—oc0
1" : .
where, x[n] = o J X(e!?) e dw
-n

by putting n = -1,
1 ™ . .
x[-1] = ﬂ_an(e]m)e_]w dw
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I X(e®)e ' do = 2mx[-1]

-7

=2n[-2]=-4n
= -12.57
131. (b)
N-L 2
X[k] = x[n]e N
n=0
g[n] = x[n—=2]noan
.21
GI = ¢ NP xp
2T )
G[]=¢’ 7(2)1)([1] = ¢ /"X[1]
G[1] = -X[1]=-7
132. (a)
r= 3 xlnlxin-
k=—co
k=4
D Tee(k) =x[n] x[n + 3] + x[n] x[n + 2] + x[n] x[n + 1] + x[n] x[n] + x[n] x[n - 1]
k=—
+ x[n] x[n - 2] + x[n] x[n - 3] [ x[n]x[n - 4] = x[n]x[n + 4] = 0]
=2-5+2+10+2-5-2=0
133. (b)

The output of the given LTI system is,

S h[k]e/® k) 4 +§°‘: h[k]e/2@ =0
k=—oo k=—oo

Il
Ng

y[n]

+ oo +oo
_efon N hlk]e T 4 e2on S ke 2O
k = —oco k = —o0
= /" H(e/®) + e2°" H(e/??)
Since the input cannot be extracted from the above expression, the sum of the complex exponential
is not an eigen function.

134. (d)
The linear phase of the FIR filter is a result of the symmetry of the impulse response.
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135.

136.

137.

138.

139.

(d)
Given, Q(t) = rect(4t) * 48(-2t) = 4rect(4t) * 8(-2t)

2(t) = 2rect (4t) [ 8(~t) = 8(f) and 3(2f) = %S(t)]

rect(t)  CTFT_ sinc( f)

2rect(t)  CTFT_ 2sinc( f)

2rect(4t)  CIFT )2><isinc(£}

Q|

2rect(4t)  CTFT %sinc(%)

()

Superposition theorem is applicable only when more than one independent sources are present in
the circuit. The response can be determined by considering each source individually and then
combining the results.

Therefore, statement II is incorrect.

(a)

The input characteristics of transistors differ due to the manufacturing tolerances of different IC
packages operating at different temperatures. Owing to these differences, the saturation voltages
of the load transistors may be different. Let the base-emitter voltages of the transistors
corresponding to saturation be 0.78, 0.79, and 0.80 V. The transistor with the base-emitter voltage
of 0.78 V, when it enters saturation, will not allow other transistors to enter saturation and will
take whole of the current supplied from the driver gate. This is known as current hogging.

(a)

DMA Controller requests for the data bus lines from the microprocessor through the HOLD pin.
Upon acknowledgement by the microprocessor through the HLDA pin, the DMA controller transfer
the bulk data to the memory through these buses without an interrupt mechanism. Whereas in
interrupt-driven I/O data transfer, the CPU constantly polls the I/O device or waits for an interrupt
signal, making it less efficient for high volume I/O data transfer.

(b)

In a cryptosystem, the sender (Alice) use the public key to encrypt the data and the receiver (Bob)
then uses it's private key to decrypt the data. However, it cannot be used in digital signature as
there’s no way to authenticate the source of the message. Mike could get a hold of Alice’s public
key (since it’s public) and pretend that Bob is the person sending a message to Alice.To create a
digital signature, Bob digitally signs his email to Alice using his private key. When Alice receives
the message from Bob, she can verify the digital signature on the message came from Bob by using
his public key. As the digital signature uses Bob’s private key, Bob is the only person who could
create the signature. Hence, in digital signature, we use the private and public keys of the sender.
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140.

141.

142.

143.

144.

145.

(c)
* If percentage of alloy content is increased, then irregularities in atomic arrangement increases.
Therefore, resistivity increases and conductivity decreases.

palloy /
Presidual

GD T —
According to Matthiessen, beyond Debye temperature, the resistivity of the metal increases

Thus, statement-I is correct.

linearly with temperature. Therefore, statement-II is incorrect.
Hence, option (c) is correct.

(b)

The collector current in a BJT in common base mode increases slightly with the increase in collector
base voltage due to early effect.

When V., become closer to avalanche breakdown voltage, avalanche multiplication factor increases
and I increases sharply causing avalanche breakdown.

(b)

(I): Addition of zeros increase the system’s relative stability by shifting the root locus to the left
side in s-plane. The pole is located at the reciprocal of the time constant, and the farther the
pole from the imaginary axis, the faster is the transient response. Hence, the response of the
system becomes faster.

(II): Addition of poles reduces the system’s relative stability by shifting the root locus to the right
side in s-plane and thereby, slowing down the system response.

(b)

* A cache is a small, fast memory that holds copies of some of the contents of the main memory.
Because the cache is fast, it provides higher-speed access for the CPU.

*  Most frequently used block replacement algorithms in cache operations are Random and Least
Recently Used (LRU).

* LIFO is never used as block replacement algorithms in cache operations due to its inherent
inefficiency.

Hence, both the statements are correct.

(b)

The capture effect is defined as the complete suppression of the weaker signal at the receiver's
limiter where the weaker signal is not amplified, but attenuated. When both signals are nearly
equal in strength or are fading independently, the receiver may rapidly switch from one to another
and exhibit flutter. The measurement of how well a receiver rejects a second signal on the same
frequency is called its capture ratio.

(b)
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146.

147.
148.

149.

150.

()

In a turbine generator,the water pushes a series of blades mounted on a rotor shaft. The force of
the fluid on the blades spins (rotates) the rotor shaft of a generator. The generator, in turn,
converts the mechanical (kinetic) energy of the rotor to electrical energy.

(b)
(a)
()

The dual beam oscilloscope has two separate electron beams and therefore, two completely separate
vertical channels.

(a)

* Bilinear Transformation only preserves the magnitude response of the analog filter.

*  When the s-plane is mapped into z-plane using bilinear transformation, the non-linear
relationship introduces distortion in frequency axis, which is known as frequency warping.

Q000
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