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\']_ A 50-N[HZ un.lfolrlln plane wave is propagating in a material with relative permeability and
c relative permittivity as 2.25 and 1 respectively. The material is assumed to be loss less. Find
the phase constant of the wave propagation K e
" y2) K
(a) 7wrad/m (b), Zradim " (‘(ﬁ [He
4 —_— —~ 1)
i 3 7_.’11) - —
(c) E rad/m (d) 2r rad/m L J/l CR
=34
>

A non-magnetic lossy dielectric material with relative permittivity &= 2.25 and

5MHz. What is the

[S]

conductivity o = 10 mho/m is applied with electromagnetic wave of 2.

loss tangent? E’Ef_g
a 0.32 3.13 =
(a) (b) +~‘8 =

(c) 11.11 (d) None of the above

3. A solid conductor with relative permeability 4, = 200, conductivity o = 5x10° mho/m

having outer dia 8 mm and length 2 mm. If the total current carried by the conductor 1is

i(t) = 2cos (z10t) A . Find the skin depth. \ )

z e e
48  2.25mm (b) 0.225 mm 5 \m WI}

() 0.16 mm (d) 1.60 mm \ g s
: 'S A = —;,_"' \l:‘—)
R T L JD-”D-_ 1
\r\,'@’f’#*\a%z - ?:_\3 1
'l/\<k _‘:sz
[ ‘\6--)-10‘%
4. A uniform plane wave at the boundary of an overhead transmission line and underground
cable has reflection coefficient : y . The standing wave ratio is
1-7) L=
@ )
i) P
@ Utb @) (l’f_?’g)
(1 -7 (1-7)

. BE 005 3 January 2020
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5, Working principle of thermo-couple is
_Aa)  Seebeck effect (b) Hall effect
(¢)  Faradays law (d) None of the above
6. Which of the following represents a stable system?
(@)  Impulse response of the system increases exponentially
(b)  Area within the impulse response is infinite
) Roots of the characteristic equation of the system are real and negative
(d) None of the above
7. Of following transfer function of second order linear time-invariant systems, the under
damped system is represented by?
H(s) = — ®)  H(s) = — e
§)=—"—"-— §)= — -
"?) s?+4s+4 s +5s+4 %‘w s
1 & 1 et
c) H(s) = ——— 2 () [ _ s B2
( (s) s*+4.5s+4 () s +3s+4 v Q’Qﬁ,
S s
'.B“.\ &1 - T
8. Which of the following measures cannot be effective in reducing the noise?
(a)  Reduction in signalling rate (b) Increase in transmitted power
\gz) Increase in channel bandwidth (d) None of the above
9.

Assuming leakage flux to be neg]igibl‘e, when HV side of a single-phase 100V/50V, 50 Hz
transformer is connected to 50V, 25 Hz AC source, the core flux of the transformer is?
..kéi Same as that of rated flux

|0 = ~ 1
(b)  Half that of the rated flux /3;0
(c) Twice that of the rated flux
(d)  TFour times that of the rated flux
4 January 2020
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10. The Schmitt trigger circuit shown in the figure below uses Zener diode with
V, = 0.7V . If the threshold voltage V] is zero and hysteresis voltage V; = 0.2V, then what

R
is =L and V?

e\ ~
Vin
. Ve
Vi
= i v,
VW Y
VR -

) R /R, =67 and V, =0.15V

® R/R,=67andV, =-0.15V
© R/R,=66and Vy=-010V
@ R/R,=66and Vz =-0.15V

1. For a given relation V1-x%+ \/1 y? = P(x y), where P is a constant, the value of 3— at

PR Ee ) %
point (0, 0) is oo T““"é} PL%M 8 gt
(a) -1 ,«_«h “‘im; ®) 0 "L:\, 25V
9
\(% 1 5\\Awh)r6\w‘/0“! /c,osmv\- @Qﬁ‘i

\M\«"Lﬁ) M ("”5””@ N

o3 %
i c},g{ ) % \g},? A\\
1 x?
12 The integral j .[ x? + y° dx dy equals to ‘1}6 @ 2, Jo
00 § }g\\
26 4 D) A
S % ®  Yos \Q& oz o
16 \
© 13/ @ “JNos § e LX)
¢1~/, > 2 .rg
: .5 pos
-~ BE 005 5 January 2020 \°
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a3

i=ro

13.  An open loop system represented by the transfer function
(s-1) .
G(s) = ——— is?
(s) (s +2)(s +3)
(a)  Stable and of the minimum phase type
(b) Stable and of the non-minimum phase type
(c) Unstable and of the minimum phase type
(d¥ = Unstable and of the non-minimum phase type
14. A load centre of 120 MW derives power from two power stations connected by 220 kv
transmission lines of 25 km and 75 km as shown in figure below. The three generators G
G, and G, are of 100 MW capacity each and have identical fuel cost characteristics. Thz
minimum loss generation schedule for supplying the 120 MW load is?
25km 75km _O Go
l —
o O
= _9 o
120MW _
(a) B =90MW b) P, =80MW
P, =156 MW P, =20MW
P, =156 MW i ~ - Py = 20MW
(© P =60 MW d) - A =40MW
P, =30 MW P, = 40MW
P, =30MW P, = 40 MW
15. A capacitor is made with a polymeric dielectric having a relative permittivity £, of 2.26 and
a dielectric breakdown strength of 50 kV/cm. The permittivity of free space is 8.85 pF/m. If
the rectangular plates of the capacitor have a width of 20 cm and a length of 40 cm, then the
maximum electric charge in the capacitor is? '
@ 2uC ®) 4 uC
t (@) 8 uC @ 10 uC
BE 005 6 January 2020
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(a)

(c)

Calculate v, for the circuit given below?

(a)

For a circuit shown below calculate the value of i, ?

(b) %lglmA
d -111—17mA
+ U -
3Q
Ay
20, 50
48
by —V
(b) 35
12
d —V
(d) T

January 2020
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18. " What is laplace transform of function ¢ cos 4t ? St&
= s
) o (s+4) (b) 2 & £8)
i(s+~1)2+25' ' i(s+4)'+25) ) %‘(Dy
: C7 640
4 s+5 ) 3
(S+5)-+IG \/ ‘(S+5)2+]G) /9 e \?"\OS’X

19.  Given Digits 2, 2, 3. 3, 3, 4, 4, 4, 4. How many distinct 4 digit numbers greater than 3000
can be formed using these digits?

50 b 51 @Q
2 ’ (b) \Y] 1, 5

© 52 (\d)/ 54 8.
20. The characteristic equation of a 3 x 3 matrix P is defined as :

-—\
2 ») =0
Nt
W-Pl=R+2+21+1=0 p {1

-\ 2.
=~ (NEY)
“I" denotes identity matrix, then inverse of matrix P will be : P = (A
- : 2 = ~(PhPrE)
(a) P*+P+2I b) P +P+1 -
@ -(PP+P+1I) S -(P*+P+21)

21. A function y(t) satisfies the following differential equation :

2 1 50) = 50

dt
Where 6(¢) is unit impulse function and u(t) is unit step function. Assuming zero initial
conditions, what is y(t)? i 5\{ (9) «\'\f\( 5;)-::\,
' . + b
(@ e b) e vy o _/\:et
(c) e'u(t) f) e u(t) \1 ( S) ——51_1

005 8 January 2020
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A solid non-magnetic conductor of circular cross section has its axis on z-axis and carries a

uniformly distributed total current of 60 A in the a, direction. If the radius of the conductor
is 4 mm, find the magnetic flux density at p = 5mm.

(a) 3.1mT () 21mT
(¢ 2.4mT (d) 4.0mT

93. The magnetic flux density in a magnetic material with susceptibility x, = 6 in a given
region as B = 0.005 y* a, T . Find the magnitude of current density J aty = 0.4 m.
4 4
() = A/m? ® 2 Am?
[F:1 o
10° ,,
(c) —A/m (d) None of the above
T
94 The internal inductance of a straight wire of circular cross section with radius r, length / and
permeability x4 is
Lol Z £ Him
(a) . ln(lj H/m (b) e
\(9,  H/m (d) None of the above
8r
25.  Determine the energy density in free space created by a magnetic field with intensity
H = 10% A/m.
(a) 314 mJ/m? (b) 314 pd/m?
() 628 md/m? (d) 628 ud/m?3
BE 005 9 January 2020
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26 A triangle defined by A(2,- 95, 1), B(0,2, 4) and C (0,3, 1). What is area of the triang]es
(@) 10.11 (b) 12.41
(© 1612 d 8.41
=N D)
- ’\L A - ‘?’$(f\n)*§(
° ) . 2

cated in vacuum at point B (3,-2,- 4) and 5uC negative

A 2 mC positive charge is lo
What is the magnitude of force on the charge at P,?

charge is located at P, (1,- 4, 2)

o
=1

(a) 204N (b) 196N
(¢ 291N (d 310N

28. Four infinite uniform sheets of charges with following uniform charge density are placed at
different points in space as following :

Sheet-1: 20 pC/m2aty =7
Sheet-2: -8 pC/m? aty =3
Sheet-3 : 6 pC/m?aty =-1
Sheet-4 : =18 pC/m2 at y = -4

Find the magnitude of Electric field E at point P (2,6,- 4). Consider relative permittivity of

the medium as 1.

40
187

29.  A25 xC point charge is located at origin. Calculate electric flux passing through the portion
of sphere defined by r = 20 em, bounded by 6 =0 and 7 rad, ¢ = 0 and 7/2 rad.

(a) 5 uC (b) 25 uC
() 6.25 uC d 125 xC
5 u
BE 005
10 January 2020
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0. A dielectric material is placed in vacuum in a uniform electric field of E = 4 V/m. What is the

electric field inside the material if the relative permittivity of dielectric material is 2 ?
(a)  Zero (b) 4V/m

© 2V/m (d 8V/m

31. Find the relative permittivity of dielectric material used in a parallel plate capacitor if

electric flux density D = 15 4C/m? and energy density is 20 J/m?.
(a) 0.6 (b) 0.8

© 0.9 @ 11

32.  For a homogeneous medium with volume charge density p,, permittivity & and voltage V,
What is the V?V ?
(a) -p, € \/(b) p,le

©  peE @ -p/¢

33.  Which among the following equation is true for a steady magnetic field? Where B is

Magnetic flux density, o is Current Density and H is magnetic field intensity.

@ V.B=d ®) VxH=0
b £9Y VxH=dJ (d) None of the above
| | ‘ - MM
. n
v
BE 005 11 January 2020
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34, An electron beam carries a total current of — 500 #A in the a, direction and has a current
density _ in the region 0 < r <10™ m and zero in the region 7 > 10~ m. Electron beam
velocity is given by V, = (8 X 107.2) m/s. Calculate the volume charge density at z=2 ¢y

(@ 200 m C/m3 (b) 10m C/m?

(©@ -10m C/m? (d) -200m C/m?3

35.  Find the magnitude of the electric field intensity in a sample of silver having conductivity
o =6.17 x 107 mho/m, permittivity 4, = 0.006 m%Vs and drift velocity 1 mm/s. -
1 ¢ 0 085 3
@ =Vim ® Vim L A o i
10 3 e = (2
€ 6 602
1 £17
© £ Vim @ LVim &
2 6
36. Which among the following statement is correct regarding an ideal conductor in a static
electric field?

(a) Static electric field intensity inside conductor is non zero
(b)  Static field intensity outside conductor is zero
v(d) Static field intensity at the surface of conductor is directly normal to the surface

d) Static field intensity at the surface of the conductor is directly parallel to the surface

37. Consider electron and hole mobilities of germanium at 300K is 0.36 m%Vs and 0.17 m%Vs
respectively and hole and electron concentration of 2.7 x 10! per m3. Find the conductivity of
germanium at 300 K. .

(a) 1.4 mho/m (b) 2.3 mho/m 6~
(c) 1.3 mho/m d 2.0 m\ho/m ~
KN
. BE 005 12 January 2020
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The technology CMOS’ used for fabricating integrated circuit refers to?
_y;{ Compound Metal Oxide Semiconductor e

(b) Complementary Metal Oxide Semiconductor

o
0.

©) Conditional Metal Oxide Semiconductor

d) Compound Metal Oxide Superconductor

Phase % ' -
A3 50 Hz synchronous generator is connected to an infinite bus. The maximum

R
wer that can be transferred to infinite bus is 1 p.u. The mechanical input to the generator

po
s ¥3 .. Inerti '
is p. i ertia constant of the generator is 5s. Find the natural frequency of oscillation of
the system? \g

e Gur '

) _ M

(a) V107 rad/sec (b) /207 rad/sec g ¥\ © e e
(c) V157 rad/sec (d) V57 rad/sec =

40. A 3 Phase, 50 Hz Synchronous generator is connected to an infinite bus through a
transformer and two parallel transmission lines. The input mechanical power to
synchronous generator is 0.8 p.u. Grid is consuming:a power of 0.8 + j0.4 p.u., Generator
impedance is 0.25 p.u., transformer impedance 1s 0.5 p.u. and each transmission line
impedance is 0.5 p.u. If the infinite bus voltage is 120 p.u. then, what is the generator

voltage load angle?
(a) 26.56°
(¢ 30°

(b) 31.30°
@ 60°

ductor device having highest switching speed?
() IGBT
(d GTO

4. Which is the power semicon
(a) SCR
S  MOSFET

width of space charge region increases as”?
\(455 Reverse bias voltage increases

(d) Reverse bias voltage reduces

4 . . .
2. ForaPN junction diode,
(a) Forward bias voltage increases

©  Forward bias voltage reduces

BE 095 | 13 January 2020
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43. If unit step response of a network is (1 - e"") then its unit impulse response will be?
1 - b
P ae ™™ (b) ae ™ W
1 I
© = @ @Q-a)e” 2 y ©
p= \ /yh
X< 5
| gt
44. What is the Laplace transform of function & (¢t — 2)? Al
@ 2 ® 0 =

o e @d 2s

45. What is the range of ‘K’ for which the unity feedback closed loop system with open loop gain

G(s) = TL will be unstable?

s“(s+a F’/(S‘(".‘) '\'\L’_
S A e
a) -a<K<a b) K>0 ; as .5
() K=0 d -o<K<ow» 91;,_ \ A N\

o

>
46. A power supply having output resistance 1.5 Q supplies a full loaq current’'of 500 mA toa
50 Q load. Determine the percentage voltage regulation of supply? ' e 0
NA v 7 ~
@ 2% ® 3% .o
\| 0 L) N ﬂ. = N v\ﬂ Vo 2
© 4% Jo v d) 5% = Lead b
O_O M@ o N W ’g o~
4 g ‘d // = /5')\ \ & 22
== \ gs® 4 9 o
; e (),g /”»gr\'(p hVL X )
47. Find the voltage Vy for the circuit shown below? <@ c %, . A

=T _ ot
0kQ v, %’p,
b

Y5
\V\*
e
“ns
v, NE
J
Lioko Y% 20kQ
(@ 6V () 4V
© 5V @d 3V
BE 005 14 January 2020
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= %
1 2r ‘((_, —~ ) d/’ﬂ@ d y
r . o — d e ualS to @ 5
48. T'he integral . -([ sin (¢ cosr T eq é’“/// 6%' dc* 3
Za N o
(a) sintcost }5) 0
1.
1 pa—
()  gcost (d) - sin t
i i t) their
49. If u(t)r(t) denote unit step and unit ramp function respectively and zL(t)*lrf)
| | ' Aowl
convolution, then function u (¢ + 1) * r(t - 2) is 2 ‘SV
: ® <-1'(-2) = bé’t
@ le-ne-2 ! 55
= 2t (d) None of the above :C»@/\C‘Q&
th -Z-(t—l) u(t — 1) e

= wh i function f(x) has
i 2 _ e xis a real number. The
50. Consider function flx)=\x 4), wher

i -~ ("N~ O
(a)  Only one minimum ,C‘ (M) Lt o Q) -
- ; Y
" . :
.\/({)) Only two minima g
' Lo %‘ Q ~,
) Only three maxima nes 2 07 S’({QZ
> A .
(d None of the above | . -

"1 1 - A A A 1 _‘4,—- 2

which of the following statement 18 false? = ey A ;: n .
(b) (AA, ) = A4, P 1,‘,
(a) AAIA r A - ) .

Pr" 4
(C) A.A = I \@7/ IL!\IJ‘ - 111 "
1 =

January 2020
BE 005 15
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92.  For the circuit diagram shown below, calculate the voltage across capacitor V(t) at
{ =160 us? - _ Y
<(© )z \ -~ M
70 Q g ~<[\6° \
= .
QO /O*e 367
‘7 QDXO' .
80 O Cﬁ 50 V T2 7\A%5
uF

@ 165V ) 184V

(c) 202V (d) None of the above

93.  Consider a parallel RLC circuit having inductance of 10 mH, Capacitance of

Determine the value of resistance that would lead to a critically dampgd: response?
(a) 5Q (b) 100

W a0 @ 150 Res R

100 uF.

= 9@_‘;({‘2

54. A power BJT has Collector current I = 20A at Iy = 2.5A and reverse satu BLL, NS

ration
current I = 15 mA. Find out Current ain f? : -
cs gain j ,)}, 9 13 ‘,21’L z |
J& 8 (b) 7.95 75
' ‘ - W 26, W n <l
() 7 (d) 8.95 \V _ YN Tme
'ua—}-, = X
Jue peo

One cycle of square wave signal ob

served on an oscillosco
scale setting of 30 ys/cm. What is th

. o L[E,
pe 1s found to occupy 6 cm at al@~ ¢ -

e signal frequency? o ( - = ¢7~lf"y
(@ 1.8KkHz (b)  5.55kHz % C 2.4 ﬁ*%
(©  18kHz (d) '55.5kH;z ) v \

January 2020
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=1

The magnetic field intensity of uniform plane wave in air is 20 A/m in the direction a,. The

wave is propagating in the a, direction at a frequency of 2 x 10° rad/s. What is the wave
length of the plane wave?

ot

3

@ 5™ ® Zm
37
20 (d) T

58. A loss less transmission line segment has characteristic impedance Z, =100Q and
electromagnetic wave propagation velocity in the transmission line v = 0.8 times velocity of
light in vacuum. The frequency of the electromagnetic wave transmitted is 100 MHz. The
phase constant is B and fl=n rad, then what is the length of the transmission line

segment {?
12
(a) 24m (b) —mf m
() 107 (d 1.2m
12

m charging current of 150 uA. What is the slew rate of

2\ la2
.\Qﬁj 0.67 Vius - T;E 23

@ 1.50 Vius

59. A 100 pF capacitor has a maximu
capacitor?
(a) 1.50V/s
() 0.67Vls

as a time rate of change of voltage of 2 V/us. If the peak output

60. - lifier h -
An operational amp L7 bandwidth of the amplifier?

voltage is 12 V, what is the

(a) ——MHz
127
1

(by —kHz
24 &

@ ——MHz
24

(d  None of the above

BE 005 17 January 2020
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61. A 10 kVA, 200 V/2000 V transformer is feeding a load resistance of 2.5 p.u. based op, the
ratings of HV side. The actual value of load resistance referred to LV side?
(a) 10 Q (b) 100 Q
(0 1000 © (d) 10000 Q
62. While performing short circuit test on a single-phase 110/220 V, 50 Hz transformer with
LV side shorted, wattmeter reading is found to be 20 W. If the same test is performed on the
transformer with HV side shorted, the wattmeter reading will be?
@A 5W (b) 10W
(c) 20W (d 40W
63. For a 3-phase slip-ring induction motor, the electrical rotor losses are proportional to
(a) Synchronous speed (b) Air gap power
\(/c) Slip (d) None of the above
64. The blocked-rotor test of squirrel-cage induction motor determines?
(@)  Its equivalent series resistance and reactance as seen from the stator
_Ab) Its equivalent shunt resistance and reactance as seen from the stator
(c) Its equivalent series resistance and reactance as seen from the rotor
(d)  Its equivalent shunt resistance and reactance as seen from the rotor
65. Which among the following statement is true for a power system with lagging power factor?
(a) Active power will flow from lagging voltage bus to leading voltage bus
(b)  Active power will flow from leading voltage bus to lagging voltage bus
(c) Reactive power will flow from lagging voltage bus to leading voltage bus
Jﬁ) Reactive power will flow from leading voltage bus to lagging voltage bus
BE 005 18 January 2020
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6. What is the volume charge density at point P (1, 2, 1) associated with electric flux field

2 2 g
D=xya,+yxa, +za, C/m

(@ 6C/m? (b) 4 C/m?

(¢ 1C/m? (d 10 C/m?

i ath is
67.  An electric Field is given by E = zy’a, + 2xyza, + xy’a, V/m, an incremental p
represented by AL = -3a, +5a, —2az pm. Find the work done in moving 4 uC charge
along the incremental path if the location of the path is at point P (1, 1, 1).
(a) 20 pd (b) 40pd

(c) —40 pd (d -20pd

68 Assuming zero voltage at infinity, find the potenfial at P (0, 0, 10) that is caused by a charge

distribution of 10 nC/m along the line x = 0,y = 0,—1 < z > 1 in free space.
@ 18V ®) 8V

© 5V @ 20V

69. A point charge of +3 #C and -3 uC are located at (0, 0, 1) and (0, 0, —1) respectively, in free

space. Find the magnitude of dipole moment. Consider distances in meters.

(@) 12 uCm (b) 6uCm
© 18 4Cm - (@) 3uCm
BE 005 19 January 2020
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70.  In the circuit shown below, steady state was reached when the switch ‘s’ was opep The

switch was closed at ¢ = 0. The initial value of the current through the capacitor 2 ¢ is?

20
A é
= 2C
4Q
— 18V
L 8 —— C
A2 ® 1A
(c) (d 3A
71.  The Laplace transform of (t2 - 2t)u (¢ - 1) is?
2 s 2 b 2 . 2
S - = —e*+=e
(a) 3 e = e (b) 3 -
2 -2s 2 -5
() e -“e (d) None of the above
s s
T2. A source V-s = 200 cos wt delivers power to a load at power factor 0.8 lag. The react%ye power
is 300 VAR. The Active Power is given by? ‘ o S FD".}(, z
T I'd
(@ 200 Watts (b) 225 Watts Vo \ o
) -~
\99/ 400 watts (d) 300 Watts " ©° Ajgfc' 3
q/o of ks
73. An id.eal ?onstant current source is connected in series with an ideal constant voltage source-
Considering both together the combination will be a?
(a) Constant voltage source J{) Constant current source
(c) Constant power source (d) None of the abave
BE 005

e January 2020
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-4 Calculate C,, of the circuit given below?
(4.

\ x~
o—I( I I Vv vy,
I\ I\ 1 2
TF 4F 2F W
v
— o
. Ve xS
Cyq—> —=5F . =127 \>
“=5F 51;‘/5 & ¢S
= Y
( I 0% P
o i€ | — -
! «
>
17 119
(a) ?F ﬂ 38 B q/\
¢ BbF (d 4F i
75.  The voltage across 2H inductor is 6 cos (5t) V. Determine the resulting inductor current at
' : — . CX /s
t = z, if the inductor current at { = -7 /12 is 1 A? Oqj\\l\ ;;/L’)F{ﬂ/
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6. Given the points A(x =2,y =3, z=-1) and B(r = 4,6 = 30°¢ =120°), Find distance
between A and B.
(a) 7.26 (b) 4.10
© 612 @) 5.53
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77. A synchronous motor is operating at constant load, while its excitation is adjusted to get
unity power factor. If the excitation is now increased, the power factor will be?
&)  Leading (b) Remains at unity
(¢  Lagging (d) Becomes zero
78.  If the positive, negative and zero-sequence reactances of an element of a power system are

0.3, 0.3 and 0.8 p.u. respectively, then the element would be a?
(a)  Synchronous generator (b) Synchronous motor

(c) Static load \Sd’} Transmission line

79. A 100 MW power station delivers 100 MW for 2 hours, 560 MW for 6 hours in a day and is
shut down for maintenance for 45 days each year. Calculate its annual load factor?

(a) 20% b 21%
() 22.5% , (9 18.3%

80. Determine the inductor voltage V" in the circuit shown below for ¢ > 0?
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(a) 25¢7% (b) 250 C)
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