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21. (a) 16. (c) 71. (d) 96. (d) 121. (d) 146. (c)
22. (b) 47. (d) 72. (d) 97. (c) 122. (c) 147. (c)
23. (b) 48. (d) 73. (c) 98. (b) 123. (b) 148. (a)
24. (d) 9. (d) 74. (d) 99. (c) 124. (d) 149. (b)
25. (a) 50. (b) 75. (b) 100. (c) 125. (c) 150. (c)

Note: In Q. no. 30 (“*’ indicates) mark to all.
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DETAILED EXPLANATIONS

1. (d)
Finding R,, we get,

101 1V
d Af‘vivz"v \+\/>1 ! +=
o
2Q
o
1
Here, Ry, = 7
By applying KVL, we get,
2I+6I-10I,-1=0
8[-1-10I, =0
I =-I
S 8[-1+10I=0
= 181 =1
= Ry, =18 Q
2. (c)
From h-parameter model,
Vy = hy Iy + h,V, (1)
I, = hy I, + hy,V, ...(ii)
L
hy, = 7
Iy, o
From ABCD parameter,
vV, =AV,-BI, ... (iii)
I, =CV,-DI, .. (iv)
By keeping V, = 0 in equation (iv), we have
I, = -DI,
Iz 1
or L~ D Ny

3. (b)
The equivalent resistance across the terminals of inductor,
R, =50+20+10=80Q
L 05 1

— =—=85eC

Req 80 160

Time constant, T =
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The current through the inductor at t = 07,

, , 150
i, (07) =i (0) = 55 =34
The current through the inductor,
_Req

t
i () =1 (07)e L =310 A,t>0

(d)
An ideal voltage source produces a specific potential difference across its terminals regardless of

what is connectd to it. An ideal current source produces a specific current through its terminals
regardless of what is connected to it.

(d)
* An open circuit is a circuit elment with resistance approaching infinity.
* A short circuit is a circuit element with resistance approaching zero.

* The power dissipated in a resistor is a non-linear function of either current or voltage.

(c)
By KVL for the second mesh
BVp+5l+4+V, =0
2V, +51+4 =0
Ve =2x(1-2)
-2x2(I-2)+51+4=0
-41+8+51+4=0
=-12A

(a)

The applications of resonant effects can be summarized as follows:

* The most common application of resonance is tuning, i.e. as an oscillator circuit.
* A series resonant circuit is used as a voltage amplifier.

e A parallel resonant circuit is used as a current amplifier.

(b)
The node voltage method will be used and the matrix form of equation are

Voltage at node 1 = V,

Voltage of node 2 = V,
Applying KCL at node 1,
hWhhvn _ %
20 7 4 4 20
31 V. V.
2y, 22 _ s .
700 4 T 20 ()
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11.

12.

Applying KCL at node 2,
W, W,V
4 4 6 6
7 ..
EVZ =V, -..(id)
From equation (i),
31 7 Vo, Vg

70 3 4 20
V, =0.0638 V.
.. V, 0.0638 V;
From circuit, . =75x103%= ==———°
0 6 6
V. =0.705V
(b)
40 I
AvAvAvAv X
0 v ol,
1
20 v(? 1A %1) 24V
20-24
and L= 2 =-1A.
thus, al, =24-V,
of =24-28=-4
28W ) ' . o
(V= —1 A =28V, and since the absorbed power is negative, thus the source will dissipate the
power).
o(-1) = -4

o=4

(d)
The above circuit can be solved by using source transformation.

The circuit will be represented as
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- 12+30_30_18A=—£A
x 9+5+4+2 20
6
V.= x2W= —EV=—0.6V
13. (d)
V5A
P R
“ 154 I Q L
IT
A10A
S 7 T
i t12A
By current division rule,
12A=1,+1;
At point R, S5A+I. =1,
At point Q, Ip=10A+1,
At point P, Io=15A-21A=-6A
I,=10A-6A=4A
i I;=4A-5A=-1A
and Iq=12A-1,=13 A
14. (b)
Actual energy consumed ~ 80x60x5+2x1000 x 3
Average load = : &Y ; = =350 W
time duration 24
average load 350
= = =0.2333
Load factor maximum demand 1500
15. (d)
It may be noted that the condition
I +1,+1. =0 is not satisfied
(i) Power frequency L-G (line-to ground fault) currents, where
I+1,+1 =3I,
(ii) Third and multiple of third harmonic currents under healthy condition, where
1,G) + 1,3) + 1,3) = 313)
16. (b)

When AC is flowing through a conductor the current is non-uniformly distributed over the cross-
section in a manner that the current density is higher at the surface of the conductor compared to
the current density at the centre.
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17.  (c)
' ' ¥ Individual maximum demand of consumers
Diversity factor = Maximum load on the system
18. (b)
Total capacitance measured between the cases A and B is
A
A
=C,
CC
=C,
C
B
C,, = 0.6 uF/km
19. (b)
Capacitance of the pt" link from the top
p-c 5x2
ST n-p Ty
20. (b)

*  When corona is present the effective capacitance of the conductor is increased because the

effective dia of the conductor is increased.

*  Coronareduces the magnitude of high voltage steep fronted waves due to lighting or switching.

21. (a)
a b c
| 10 m | 10m |
} 20 m |

Mutual GMD = 3/D,,D;,.D,,
= J10x10x20 =12.6 m
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22,

23.

24.

25.

(b)
P, is the power in MW supplied to load by the generator A.
P, = (300 - P,) be the power in MW supplied by the generator B.
Given % drop =10
% Drop in speed of generator A
_ 10 <P, = 10P,
1.25 125

% drop in speed of generator B

10
- —(300-P
20 ¢ A)

since the two machines are working in parallel, the percentage drop in frequency from both the
machines due to different loadings must be same.

10xPy _ 10 309 _p,)
125 250 A
250
300 - PA = E A
3P, =300
P, =100 MW

Power shared by generator A= P, =100 MW
Power shared by generator B= P, =300 - P, = 200 MW

(b)
In practical power cables the loading is less than surge impedance loading.
(d)

Total number of buses, n = 50

Number of PV buses, m = 10
Slack bus =1
The size of Jacobian matrix,
[J1=@n-m-2)x (2n -m - 2)
=[(2%x50)-10-2] x [(2 x50) - 10 - 2] = 88 x 88

(a)

Resistance of lamp 1 R 230° 529 Q o
i , == = —
P 17 100 R
9302 S R=5290
i === = N b
Resistance of lamp 2, R, 150 352.66 Q L0V . .
v 400 di Neutralt 4 L
Vi isconnecte = R,=35266Q
Current through lamps, I = R, +R, 529+ 35267 v =
X o
[ =0454 A

Voltage across lamp 1 = 0.454 x 529 =240 V
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26. (b)
For a fault at F,, the voltage drop from A to F;
= (500 x 30) + (500 + 200)75 = 67500 V
The impedance seen by the relay at A

_ 67500

500 - 135 Q

27.  (b)

The transmission line without reflection of voltage and current is called infinite line.

28. (a)
G,(s) = G4(s) + Gy(s) + G4(9)
1 N 1 N (s+3)
T (s+1) (s+4) (s+5)

2 +95+20+5% +65+5+5° +55% +45+3s% +155+12
(s+1)(s+4)(s+5)

8241057 +345+27
C s+ 1)(s+4)(s+5)

29. (d)
Reducing the blocks by applying feedback formula

R@)  + G +® G, C(s)
@) 1+ G,H, 1+G,H,

G(s) _ G1Gy
R(S) (1+G1H1)(1+G2H2)
GGy

" 1+GyH; + GyH, + G,G,HqH,

30. (%)
Characteristic equation:
s(1+sT)(1+sT,)+K=0
s(1+sT, +sT, + s?T,T,) + K= 0
ST T,+s*(T,+T,)+s+K=0
Routh table:

$3 T,T, 1
52 (T, +Ty) K
g (i+T5)-TLK

T, +T,
s0 K
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31.

32.

33.

For stable system:

K>0

and (r,+T,)-T,T,K>0
K< l+l
L T
Range of K : 0<K< l+i
L T

(a)
Characteristic equation 1 + G(s)H(s) = 0
P+ -65t+2+5-6-8=0
P+P-6st+s2+5-14=0
P+ -65t+0s2+s2+5-14=0

Routh table:

s° 1 -6 1 -14
s 1 7 0 1 0
st -6 0 -14
s 0— e> - %
§ 2 > 14 €0
3e -
2
gl 126e° —96 0
72
0 -14

In the first column, there are three sign change
so, 3 poles —» RHP
3 poles —» LHP

0 poles — imaginary axis

(c)

The system is type 2 system. Thus for step and ramp inputs steady state error will be zero.

(c)
Given — settling time (t,) = 7 sec
4
to, =7
Eo, = 0.571
and time for first undershoot:

2n
o, \1-E2 = 3 sec
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2n

w,N1-8 = 5

@182 =2.094

location of poles,

s = -to, ijmn\/1—§2
poles = -0.571 + j2.094

34. (a)
For o, value
We know 20 dB/decade = 6 dB/octave

from w, to 10 rad/sec — change in magnitude = 6 dB

so 0, = ;—(1)=5rad/sec

K(1+s}
T(s) = S M :
s|1+— | 1+—

Bode plot — Poles at origin (initial slope = 20 dB/dec)

Transfer function:

zero at ® = w; = 2 rad/sec (slope changes from -20 dB/dec to 0)
pole at ® = ®, = 5 rad/sec (slope changes from 0 dB/dec to -20 dB/dec)
pole at ® = 10 rad/sec (slope changes from -20 dB/dec to -40 dB/dec)

-3

T(s) = s S
S(l + g)(l + E)
_ 25K(s+2)
1) = s(s+5)(s + 10)
35. ()
Gain margin:
20log————— —
*leGoH(e] =2
T
|G(je)H (jo)

| G(jo)H(jw)| = 0.1

system will cross at s = -0.1
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36. (a)
. . = K
Given: G(s) S(s+1)(2s+ 1)(3s + 1)
o K
C1) = S Go+ 1)1+ 2j0)(1+ 3j0)
£G(j) = -90° - tan" (®) - tan”!(20) - tan"(30)
£G(jo)|, o =-90°
LG(jco)|w_>m = -360°
37. (¢)
Pole-zero diagram:
‘ Img
3¢ o Re
-20 -2

10(s +2)
G(8) = s+ 20)

zero is more dominant then pole hence it is lead compensator.
(1+0.5s)
(1+0.05s)

(1+Ts)
Comparing with standard form = m

standard form =

T =05, oT =0.05

0.05
- =2 _01
=05

maximum phase lead occurs at:

1 1
= ——=—"——=632rad/sec
On T TJo 05401 /
fm =1Hz

maximum phase lead:
. _1(1—0() . _1(1—0.1) . _1(0.9)
¢ =sin | ——[=sin" | ———|=sin"| —
m 1+a 1+0.1 1.1

(9 . .
¢, = s 1(ﬁ)= sin” (0.81) ~54.9°  (sin 53.13° = 0.8)
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39. (o)
The transition temperature of a superconductor can be reduced by the application of an external
magnetic field.
40. (b)
¢

Loss tangent, tand = —
€

.
Complex permittivity, e* =g’ -je”
e” =2 x0.004 = 0.008

g =2-70.008

41. (d)

Both the statements are correct.
42. (0

Ionic bonds are non-directional in nature.
43. (c)

Conductivity of a metal is given by,

G = ney
= G < nu

4. (a)

Fermi level is that energy level at which the probability of finding an electron is 50%.
45. (d)

* The maximum value of residual flux density is known as retentivity.

* The maximum value which a coercive field can attain is known as coercivity.

46. (o)
The properties of carbon nanotubes:
* High stiffness
* High strength
* Low densities
* Very high conductivity
* Ductile

47. (d)
Tovg = HeTe + (1-He) (Ty + To)
= (0.8 x 50) + (1 - 0.8) (800 + 50)
=40+170=210ns
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48. (d)
fe——— 32bit ———
|Opcode‘ Reg ‘ Mem |Immediate‘
7bit  log, 64 log, 1K 9 bit
6 bit 10 bit
Unsigned constant = (221 - 1)
=255
49. (d)
PC-Relative mode is use for programme reallocation at run time.
50. (b)
Min‘M" = All 0’s in M
=0
Normal ‘M’ =1. M
=1.0=1
Max ‘M’ = AllT'sin M
=1111 ... (20) 1's
Normal ‘M’ = 1.M
=1.1111 ... (20) 1's = (2 - 2°%)
Mantissa range = {1 to (2 - 2720)}
51. (d)

Default micro programmed control unit is vertical encoded form of CS
Number of bits/CS = log,200 = 7.64 = 8 bit (FC)
Micro instruction with 6 CS’s
f«—— Control Field ——
| BC |Flags| FC1 | FC2 | FC3 | FC4 | FC5 | FC6 | CM addr |
8 8 8 8 8 8
Size of control field = 8 x 6 = 48 bits

52. (c)
EMT =P xS)+ (1-P) Tm
= (0.85 x 800) + (1 - 0.85) 200
=680 + 30 =710 ns
53. (c)
Number of lines in cache memory, (N) = 128
Number of lines in the set (P) = 4
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54.

55.

56.

57.

N1

Number of Set (S) = =2°

P —-way T4
Main memory size = 2% block x 24 bytes/block
228 bytes

Physical Address = 28 bit

e 28 bit ——
| TAG | so | wo |

19bits log,2’ log, 2' =4 bit
5 bit

(b)
Disk capacity = (64 x 2) x 256 x 512 x 1024 B
=128 x 256 x 512 x 1024 B
=27 x28x29x210B
= 2% B =16 GB
Number of address = 27 x 28 x 29 = 2%

So, 24 address bits are required.

()

Primary voltage

E = \2xf ¢, - Ny

E=444xfx¢ xN,
2000

®n = 244%50x 100

6, =0.09 Wb

(c)
Regulation at 0.8 pf loading
=R, cos ¢, - X, sin ¢,
=1x08-5%x06=-22%
()

From figure below, we can observe,

T 1:4

400V Viey) = V3V
:
° °
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Vona

s 1
v%hY 4
For delta side, VphA =V, =400V
Vth =4 VphA
=4 x 400 = 1600 V
Now Viy = V3Vony = 160043
=2771.28 V
59. (c)
2420V
output kVA = 72.02 x 2200 = 165 kVA
60. (a)

ZpP
Power converted, P = o 0, I,

ZpP
Torque developed, T = (z—n)qﬂa

Load

These quantities depend on number of conductors and permissible conductor current.

61. (d)

All the above methods are the remedies of the cross magnetizing effect of the armature reaction.
62. (b)

Given, P, + P, =50 MW

No load frequency, f, = 50 Hz
For alternator A:

For a load of 50 MW, the drop in frequency,

3
=3% of f, = ﬁx50 =15Hz

For a load of P, MW, the drop in frequency,

15
- 22p
50 4

(i)
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Operating frequency of alternator,

1.5 ..
A=50-—P . (il
= b (i)

For alternator B:

Similarly, the operating frequency of alternator B,

3.5
= 50_-22p ..(iid
=0 '8 (iif)
Since for parallel operation both generators must operate at the same frequency,
1.5 3.5
50-—=P, = 50-==R
50 4 50 °
or, 3P, =7P, ..(iv)
From equation (i) and (ii), we get
7
—Pg+P3 =50
3
Py, =15 MW
and P, =35MW
63. (c)
Given, P, =100 kW

Stator loss = 3 kW
Rotor input, Pg =100-3 =97 kW
Rotor Cu loss, P_, = s % rotor input
=0.04 x 97 =3.88 kW

Mechanical power developed = P 0" P,
=97 -3.88 =93.12 kW

64. (b)
Given, Starting current, [ =51 g
Full load slip, 5 = 5% =0.05

2
T I
We know that, st o P e XS5f
T i
fl fl
2
51
1= 22| 22| %0.05
Iy
2 ;:L _08
YT 25%005 125 O
x = 89.44%
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65. (b)
each transformer rating = 40 kVA
3-¢ transformer rating if connected in delta-delta connection

S..4) =3x40=120kVA
A-A

1 120
Open delta rating Sy.v= ﬁ(sA—A) NG

S,y = 69.28 kVA
66. (a)

Losses in two-winding transformer and auto transformer remains same.

For 2 winding transformer:

3 output
n= output + losses
25x0.8
0.95 =

25x 0.8 —losses
20
losses = (ﬁ - 20)
losses = 1.052 kW
= losses of auto-transformer of 2-winding transformer
Output kVA of auto-transformer 125 A
= 2200 x 125
=275 kVA

output 2200V

(n)auto = W

~ 275
~ 275+1.052

2000 V
=99.61%

67. (a)
Double squirrel cage induction motor:
It provides high starting torque with a low starting current.
It's outer cage contain a high resistance and low leakage reactance winding.
It’s inner cage contain a low resistance and high leakage reactance winding.

The inner winding provides the running torque.

AR

The outer winding provides the accelerating torque.
So, statement 1 and 2 are true.
68. (b)
Short circuit ratio of a synchronous machine is defined as the ratio of field current required to

produce rated voltage on open circuit and field current required to produce rated armature current
on short circuit.
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69. (b)
Due to excitation increase only power factor will get change as real power remains constant. The
power factor becomes more lagging in nature.

70. (a)
L2l
. . A
Inductive kick =
TC
Where, Number of parallel paths,
A=P=6
and T, = Commutation time
2x107).2%6
Inductive kick = —36 =2V
2x10™
71. (d)
Let, V; = Output of buck converter = Input of boost converter
V=10 D,
Vi
Output of boost converter =30V = ——
1-D,
10D,
30 = ——
1-D,
or 3-3D,=D,
or D,+3D,=3

72.  (d)
In armature voltage control speed control method in DC machine we reduce the voltage, we
cannot increase the voltage due to insulation of windings. So for this purpose we can’t use boost

converter.
73.  (¢)
For proper turn on 1,21
1 1%
IA = ZJ.th-i-E
I = Kt.;,.z
AL R
Kt+K >5x 1073
or TR 2
50 -6
—x5x107 + > -3
°r 50x10° = ° <10

ocopyright: [MADE ERASY www.madeeasy.in



40 ESE 2024 Prelims Exam e Classroom Test Series MADE EASY

250%107°
or DX S 4 x 107
L
250x107°

of 4x1073
or L <0.0625 H

L =0.0625 H

74. (d)

In voltage source inverter the shape of output voltage is independent from load parameter. The
output voltage shape will be square wave (or) rectangular depended upon switching.

75. (b)
o = 120°
Input power factor = £COSZE
PEtP Jr(m— o) 2
_ 22 g0 = 22, 5,1
2r T 4
ol t—-==
(=3
1
= 0.9><J§><Z =0.389
76. (b)

For proper commutation the circuit should be under damped.

1 (RY
Lc 2L

R < =

or C
[4x20x10°°
< =6
50x10

R<1.26Q
Option (b) is the only value which is less than 1.26 Q
: R, =1Q

77. (b)

Let, I, = ripple free load current

Rms current through free wheeling diode = 7,+/1-D

Rms current through switch = 7,4/1-D
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.  IyW1-D 1-0.75
Required Ratio = 1oJD BNGYG

78.  (b)

V

S

OIN

)

™|

NS

¢

)

ot

Initiall condition:

i
Atot= —%

2,1=0
KVL :D — ON:
V., cos ot = L.ﬂ
dt
. V., - cosmt
jdl = J.fdt

i= V—m-sinoat+1<
oL

Use initial condition and find the value of K

0= V—msin Tk
oL 2
Vin

K= oL

i= Vi sin ot +
oL L

_ T2V =20 A
1peakat ot = 2" ol

79. (b)

When conduction angle of thyristor increases, form factor decreases.

I, (rating)
1 T(avg) E.F

If form factor decreases then /. increases.

T(avg)
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80. (d)
Magnetic field due to a square loop current is given by,
h= l'L—Ol(sinq)l +sin¢,)
dntr

Now magnetic field produced at the loop centre,

Mo T (. o, . cop_ Mol
= Mo _° [gind50 4 sin450] =02 (22
[sin sin 45°] 41td( )

Ha= 4n d
2

Mo I, . o : o\ _ Ko I
Hp = Eg(sm45 +5in45 )—EE(\/E)
Hence, H,:Hp=2:1
81. (d)

The magnetic field intensity at the centre of a circular coil is equal to (2a) where [ is current and

1
‘a’ is the radius of the circular coil. Here | =2 A and a = > m.

The magnetic field intensity, H = — =77y =2A/m
)
2
82. (d)
Electric field density in dielectricc, § = ¢, E+D
P = &1k
where, p = Polarizability, x, = Susceptibility
1+y, = €,
X, = €,-1=2
P = €(2x%x6)a, =12¢,a,
83. (d)
Energy stored between two charge particles,
_ -6
E=QV=0Qx Q =—2x10_6x%
dm ey d Arx 10 <9
36m

=4x10712%x10° =4 x10°%] =4 m]

84. (a)

I
[.=—=f - Here N=4

ocopyright: IMADE EARASY www.madeeasy.in



I'I'IFIDE EnSH Electrical Engineering | Test18 43

-3
_ &:%xm mA = 2019 mA

1+ 4
[100)

86. (c)

L Ra/Ri -8

¢ 1+(1+R2/R1) 1+(1+8/2)
Aoy 100
_ ‘45 =4 38095~_381
1,5 105
100

87. (d)

By replacing the emiiter resistance with a current mirror circuit the common mode gain decreases
as well as CMRR also.

88. (a)
OR gate with inverted input,

A
Y
B

Y = A+B=AB = NAND gate

A
Y
B

Y= A.B=A+B = NOR gate.

AND gate with inverted input,

89. (c)
S, = CB+CB=B@®C
F=(B®C)A+(B®(C)-1
Let (B®C)=2Z, F=AZ+Z = A+Z = A+(B®C)
90. (a)
A A®B
B
f
(A+ B)
f= (A®B)(A+B) = (A®B)+(A+B)
= (AB+AB)+A+B
=1
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91. (c)
CD
ABN. 00] 01 11 |10
00| 1 X | |X
01 1 | [x]] 1 epi
11 X |1 epi
10 1| X X
epi
f= BD+AC+BD
92. (c)
f(AB,C) = $(1,2,4,6) = Zm(0, 3,5, 7)
93. (d)
I,: LDA 2018H requires 4 machine cycles: one opcode fetch + 2 memory reads to read 2018H + 1
memory read to read data from 2018H location.
I,: LDI H, 2018H requires 3 machine cycles: one opcode fetch + 2 memory reads to read the data
2018H.
94. (c)
The noise figure of any multistage circuit is mainly controlled by its first stage. RF amplifier is at
the first stage in a superheterodyne receiver.
9. (d)
LXI H, XX 65H
Flag resister value unknown
MVIM, FFH
INR M
Value of M is 00H
= 7 =
INR does not affect the carry flag.
97. (c)

Memory size = 512 TB

=29 x 240 x 8 bit

= 249 x 8 bit
= 2" x m bit
n =49

(n — no. of address lines)
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98.

99.

100.

(b)
Given Am signal,

S om(t) = 40 cos 400 ntt + 4 cos 360mt + 4 cos 440mt
Comparing with standard AM signal

Su(t) = Ac cos2nf, t + H‘;c cos2n( f. + f, )t + w;‘: cos2n(f. — fiu)t

A, =40

;7 4

ux40
= 5 =4
u=0.2
w 004 4 1
2+p® 24004 204 51

Modulation efficiency (n) = =0.02=2%

(c)
Johnson’s formula, P, =KTB
Where, P, = Average noise power
K = Boltzmann constant = 1.38 x 102 J/k
T = Temperature = 500 K
B = Bandwidth = 10 kHz
So, P, =138 x10"2 x 500 x 10 x 10° W
= (1.38 x 5) x 107 W
=69 x 107 W

()

When m (t) is applied as message signal:

Ao Ky | dm(t)
Foex = 2 dt |y
k

e Al 0 Ky

21| dt |max

When x(t) = m(2t) is applied as message signal:

dx(t)  dm(2t)
dt dt

Let, 1t =2t = dt = 2dt

dx(t) dm(7) y dt dm(7)
dt dr dt dr

So,
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dx(t) _ 2‘dm(r) zz‘dm(t)
dt max dt max dt max
k k
So Af =_Pm =2 Xp | dm(t) =20 kHz
! max 27| dt |pax 27| dt |max
101. (a)
Capture range of a PLL is much narrower than the lock range.
102. (a)
. CTFT rect f -
sinc(1000t) «—— 1000 1000 = f. = 200 Hz
x,(t) = sinc2(1000t)ﬂ> L rect J *rect S = = 1000 Hz
10° 1000 1000 max
x,(t) = sinc3(2000t) Sl ! 3 [rect( f ]x rect( f ]x rect[ f ]]: = 3000 Hz
(2000) 2000 2000 2000 |/ max
x(t) = x,(t) * x,(£) ﬂ)Xl(f)X2(f) = £, = min{1000 Hz, 3000 Hz} = 1000 Hz
So, Js miny = 2fmax = 2000 Hz = 2 kHz
103. (d)

1
Thermal run-away will take place if V. > EVCC .
Hence option (a), (b) and (c) will satisfy the condition.

104. (d)
The Thevenin equivalent is shown below:

v, = Ko

Ve = x18 =6V
T R +R, © 12+6

Since B is large,

I

C E~’
I = 0
_ Vp-Vg 6-07 53
and = TR, Tos0ka T 050ke | 0MA
105.  (b)
0, = 180° + 45° = 225°
0, = 180° - 45° = 135°
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106. (d)
R;
In current shunt, Ry = 1+ AB
R, = Ry(1+AB)
107. (a)
The PIV rating of full-wave rectifier with centre tap is 2V, =2 x 100 = 200 V.
108. (d)
For full bridge diode rectifier
21,
* Average current [, = P
2V,
* DC output voltage (V) = -
Im
* Rms load current I, = R
109. (d)
Small signal model
B C

<
AAAA

Yvyvy
;S
AN
o9

=
;S
AAAA
yvvy
=~
(1+)
(Y,
><<

E L
= 0
As B and C are connected,
‘/X = ‘/ﬂ
and output resistance between C and E is
v&
RO - Ix
Applying KCL at collector
Ve 'V,
Ve+—X+-L =
8mVn o I
1.1
Vx[gm +_+_:| =1
o Tn *
V, 1
X - Ry=——
T U
Em
o T

=
Il

1
0 g—mHTano
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110. (b)
Type of feedback R; R,
Series Shunt Voltage Series Increases Decreases
Shunt-Shunt | Voltage Shunt Decreases Decreases
Shunt-Series | Current Shunt Decreases Increases
Series-Series Current Series Increases Increases
111. (d)

Resistance R and R, constitute the feedback network. R is directly connected to input node, hence
shunt mixing and not directly connected to output node, hence current sampling.

Hence, the feedback is current shunt feedback.

112. ()
Total energy consumption =220 x 6 x 1 x 8
E = (VI cos ¢) x t

Total no. of revolution

Energy meter constant = -
Total energy consumption

~3300x1000 05 Wh
T 0xa8x1 | o122 rev/kWhr
113. (d)
Using the virtual short concept,
V. =V,=0V

Applying KCL at input side
2-0 0-V, N 0-Vy

1 4 4
2x4=-2V,
V, = -4 Volt

Applying KCL at output side
Y N V-0 V-0

2 4 4
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114. (b)
Full scale deflection voltage,
V., =20mV =0.02V
New full scale deflection voltage,

Vf=4OOV

To measure higher voltage we connect a resistance in series with instrument,

_ Vy—Vi400-0.02

R==7 0.02
399.98 39998
" 002 T 2 T
=19.99 kQ = 20 kQ
115. (c)
f_y No. of horizontal tangencies
f. ~ No. of vertical tangencies
fo 3
50 2
3
fy = EX50 =75Hz
116. (d)

Given,current in current coil = 10 A
As rectifier is half wave rectifier it conducts for half cycle only
Reading of wattmeter = average power over a cycle

121t

= o g VId(ot)

_ 17 . _ 2000 [~ coswt]7
-5 { 200sin ot x 10d(wf) = — 0

2000} _ ()] = 20y

2% T
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117. (b)

Under balance condition,

1 .
R R, +joL,) =
[ 1||ij1J( 4 T] 4) R,R,
ST
j(DR1C1 +1
RiR, +joR,L, = RyRy + joR; C; RyR,

Comparing real and imaginary terms

(Ry+joLy) = RyR,

RiR, = RyR,
and R,L, = R,C;R,)R,
L, = GRyR,
So, L,=L
L = C,R,R,
= 0.4 x 107° x 100 x 200
=8 mH
118. (a)
We know,
0A .
7 x100 = A)E ;
0A
—x100 =
300 +1.5
0A =445V
Range of readings = (40 - 4.5)V to (40 + 4.5)V
=355V to445V
119. (b)
Only statetment-3 is correct.
120. (b)
P =IR
i
2
oR
Jo—— = % 8_P+2g %100
R p I

%E%R = 1[6 + 2 x 4]

oR
%— = +14%
R +14%
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121.  (d)
10
y(t) = [4x(t-2)*3(t—4)dt
0
10
= [4x(t-6)dt; ) 8t = o) = fit - o)
0
10
= 4] x(t-6)dt
0
x(t) is defined as
x(t)
2
-1 1
For x(t - 6), shifting towards right by 6 unit,
x(t - 6)
2 __________
T t
5 7
7
y(t) = 4[2-dt=4x2x[7-5] =16
5
122. (c)
We know,
ylnl = x[n] * hin]
hln] l
x[n] -1 3 3
101 3 0 3
101 3 o 3 2
—~0]0 0 0 0 0
(1 3 0 3 -2
]/[”] = {_1/ 2/ 3/ 4/ 2/ 2/ - 3/ _2}
T
y[2] = 2
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123. (b)
FFT alogorithm to solve N-point DFT will require
Number of additions = N log,N

o N
Number of multiplications = ElogZ N
For 8-point DFT - N = 8
o N
Number of multiplications = ?1082 N

8
= 510828 =4log,8=12

124. (d)
The digital frequency () is related to the analog frequency (f) through the sampling frequency
(f) as-
2nf
Q= =of,
125. (¢)
2n .
x(t) = ZCOS(?t}fsm@nt)
{
\J =
Ty6 Th=1
Fundamental time period, “T” = LCM [T}, T,]
= LCM[6,1]=6
Fundamental frequency of the signal,
o, = 2%[ = g rad/sec
126. (d)
x(t) TFS coefficients
Even signal b,=0,a,#0
Odd signal b,#0,a,=0
Even+ HWS | b, =0,4, #0, .... for odd values of n
Odd + HWS | b,, #0,....for odd values of n; a,, =0
HWS a, #0and b, # 0 for odd values of n
127. (c)

Properties of FIR filter:
* It is a non-recursive system because there is no feedback path present in the FIR filter.
* There are always be designed as linear phase.
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128. (b)
522
H(iz) = ———
® 22 —2-6
Hz) _ 52 _ 5z
z 22-z-6 (z-3)(z+2)
-5 3 N 2
5(z-3) 5(z+2)
H(z) 3 3 N 2
z (z=3) (z+2)
3 2
H(z) = +
B = T
Since h[n] is causal so ROC is |z] >3
hln] = 3(@3)" u(n) + 2(-2)" u(n)
= [3" +2(-2)" Ju(n)
129. (a)
cost u(t)&e 5 °
s*+1
e cost u(t) LT (s +21)
(s+1)"+1
He——X
d [ —t LT. . s(s+1) (1) (5)
—| e cost u(t)] 3
dt (s+1)°+1 Ex(t)<—>sX(s)
dy -t Lr.  —d s> +s
t-—/| e costu(t —
dt[ ()] ds[s2+1+25+1:|

ds

—d|  s*+s
$?+25+2

_ _[(s2 +25+2)(25+1)— (s> +5)(25+2)

(s* +25+2) :l

_[253+4sz+4s+s2+25+2—253—252—252—25

(s +25 +2)? ]

3 (s2 +4s5+2)
(s2 +2s +2)2
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130. (a)
1-az"' cosQ
1. a" cos Qo uln]<~ — ()
1-2az"" cosQ+a“z
-1 .
Q
2. a" sin Qon u[n] S 5 .. (i)

1-2az  cosQ + a’z”
Here,a =05, Q,=n

From equation (i),

X(2) = 1-05z"'cosn _ 1+0.5z7"
1-2(05)z Lcosm+ (05222  1+z" +0.2527
2
z-+0.5z z(z+0.5
o - E05e et
z°4+z+025 (z+0.5)
X(z) = —=— ; |4>05
z+0.5

131. (a)
flx) =3x-cosx -1
f'(x) =3 +sinx
. Newton’'s iteration formula gives
_ S
Xpe1 = Xn ’
f(x,)
3x, —cosx, —1
3+sinx,

n

3x, +x, sinx, —3x, +cosx, +1

3+sinx,

x,sinx, +cosx, +1

3+sinx,
132. (a)
Two cards are drawn by placing one again, then the probability of first card to be drawn
4C1
= 2e,
‘c
Probability of second card = #
1
Probability of two cards drawn
‘c, ¢, 1
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133. (c)
f(z) = é* is analytic within the circle |z| =
Point, p =1 lies inside the circle C
p = 3 lies outside the circle C
Residue at p = 1 can be calculated as,
z 1
lim(z-1)- ¢ =L = —161
z—1 (z-1D(z-3) (=2) 2
From Cauchy’s integral formula
_[f (2) =omi (sum of residue)
C
= 2m‘(—1e1) = -mie
2
134. (a)
By Green’s Theorem,
[ (0dx +ydy) ”(a\u a¢)d &y
¢ y
o =x%yand y =12 a,1)
J.(xzydx + xzdy) _ ”(Zx - xz))dx dy \5//*
C R
1x
”(Zx x)dbx dy 0,0 X
00
1
j(2x x )dxjdy f(2x x )dx[y:g
0
1 3 4!
= J.(2x2 —xS)dx = [2L—x—} _2_1 = S
0 3 4) 3 4 12
135. (a)
1 1/3 2/3
_[[3x]dx - J. [3x]dx + J. [3x]dx + J. [3x]dx
0 1/3 2/3
1/3 2/3 1
_ J. Odx + J. 1dx+ J 2dx
0 1/3 2/3
2/3
= [x]1;3 + 2[x]2/3
= 1 + z =1
3 3
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136. (b)
n(E;) = Number of ways of selecting 1 red ball out of 8 and 2 black balls out of 5
: n(Ez)
P (getting 1 red and 2 black balls) = n(s)
8! 5!
n(Es) = °C-°C, = 7171 % 3121
_ 8. 5x4
1 2
!
n(s) = 19C, = 131 13x12x11
10131 1x2x3
= 13 x 22 =286
. P(getting 1 red and 2 black balls)
_ 80 _ 40
286 143
137. (d)
dy
I o sec (x+y)
On putting, x +y = z
dy dz
1+— = —
So that, Ix Ix
dy _dz g
= dx — dx
dz
22 1 =
= I sec z
dz
= = dx
1+secz
coszdz
= = dx
1+cosz

On Integrating,

J-coszdz _ fdx

1+ cosz
1
1- dz =
= J.[ cosz+1 | “ x+C
J 1- ! dz L C
= 2cosz(£)—1+1 -
2 |
1 2|
= J‘[l—asecz(a)ddz = x+(C
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z
= z—tan| - | = y+C
3)
x+y
= x+y—tanT = x+C
x+y
= y = tan( 7 )+ C
138. (a)
For matrices to be additive inverse : [A] + [B] =0
Sum of two matrices will be zero.
139. (b)
. tanx 1/x
Let, y = lim
x—0 X
1 = limllo (tanx) (form : 9)
oY= x—0 X & X 0
X xsec2 x —tanx
_ tanx x2
= lim
x—0 1
. xsec” x —tanx ( ‘O)
= lim—=~ =~ form : —
=0  xtanx 0
. sec?x +2xsec? xtanx — sec? x
= lim 5
x—0 tanx + xsec” x
. 2xsec’xtanx ( O)
= hm—2 form : —
x—0tanx + xsec” x 0
lim 2sec? xtanx + 2x(sec* x + 2sec? x tan” x)
T a0 2sec? x + x 2sec? xtan x
_0
2
logy =0
y=1
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140. (b)

Il
—_
N

|
>

]
o

|A - A1l

4-N 4-N 4-2
Ry >R +Ry+Ry| 1 2-1 1
1 1 2-x

Il
o

1
(4-2)1 2-A =0
1 2-X\
R,—R,-R;, Ry —> R;-R,
1 1 1
4-M0 1-12 0 | -
0 0 1-A
(4-2) (1-2)2 = 0
A=1,14
141. (d)
fix) =x®-9x2+24x+12
F(x) =32~ 18x + 24 }
For minima/maxima fe)
F(x) =3x2-18x+24=0 /7T<\§§4/
From here, x=24 : .
2 4 X

f(x) =6x-18
f7(2) =12-18 = -6 < 0 = maxima
f’(4) =24 -18 =6 >0 = minima

The nature of function is increasing, decreasing and then increasing.

142. (a)
[ cosx sinx 0]
Cofactor of A = | —sinx cosx 0
0 0 1

[cosx —sinx 0
Adj A = sinx cosx
0 0 1

2 2

|A| = cos“x +sin“x =1
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. cosx -sinx 0
Al = AdjA _|sinx cosx O
4] 0 0 1
= f(=x)
143. (a)
Required area =2 (Area (ASL)) y
a 2Jax I:__
= 2_[ f dydx .
0 0 g
a A £1@0)
Jax ?
= 2y gls
0 —
a 2
_ 2f2Jaxdx =3 I
3
0
144. (b)
r > 1 is not possible.
So our choice of regression line should be such that r is less than 1.
The regression line of xonyisx -2y +1=0
The regression line of y on xis 2x -9y + 6 =0
x-2y+1 =20
= x =2y-1
= bxy =2
2x-9y+6 =0
- Y7 9773
2
- byx =9
r= by by
= ,[2X Z = Z
9 3
145. (d)
For series RLC circuit at resonance.
Imaginary part of input impedance = 0
Zmin =R
Vv
and hence, I= EZ Imaximum
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146.

147.

148.

149.

150.

(c)
Statement-I is true but statement-II is not true. The resistance start induction motor has a lesser
efficiency than that of a permanent capacitor motor.

()
Only two NAND gates are not sufficient to accomplish any of the basic gate.

()
When thyristor is open circuited in half bridge inverter the PIV is V.

(b)

Both statements are correct but statement-II is not the correct explanation of statement-I.

(c)

Deflection type instruments are more suitable under dynamic conditions than null type of
instruments as the intrinsic response of the null type instruments are slower than deflection type
instruments.
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