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Q.1 A 50 MHz uniform plane wave is propagating in a material with relative permeability and
relative permittivity as 2.25 and 1 respectively. The material is assumed to be loss less.
Find the phase constant of the wave propagation.

(@ mrad/m (b) %rad/m
T
g = 7 rad/m
(c) 2rad/m (d) 2mrad/
Ans. (c)

f=50 x 108 Hz

u =225

e =1

,
c=0 (loss less)

Find B

3x108 _ 2r(50x10°)

J2.25 B
nx108/225 © g/
b= 3x 108 2 A

End of Solution

Q.2 A non-magnetic lossy dielectric material with relative permittivity e, = 2.25 and conductivity
o = 10* mho/m is applied with electromagnetic wave of 2.5 MHz. What is the loss

tangent?
(@) 0.32 (b) 3.13
(c) 11.11 (d) None of the above
Ans. (a)

Non-magnetic, u =1
Lossy dielectric (o # 0)

o= 10" (0/m)

€,=225

f=25x 10°% Hz

o

loss tangent = tand = —
e

1074
on(2.5x% 106)(1 x 10‘9j (2.25)
36m

_ 18107
T (25) (2.25)‘0'32

End of Solution
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Q.3 A solid conductor with relative permeability u, = 200, conductivity 6 = 5 x 108 mho/m
having outer dia 8 mm and length 2 mm. If the total current carried by the conductor
is i(f) = 2 cos(n10*t) A. Find the skin depth.

(a) 2.256 mm (o) 0.225 mm
(c) 0.16 mm (d) 1.60 mm
Ans. (b)
u, = 200

o =5 x 108 (5/m)
i() = 2 cos (n10%t)

w=10%n
= f= 1ot
2
5o !

\/n;(104)(4n><10_7)(200)(5><106)

1 103

= 0.225 mm

End of Solution

Q.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-v) (-[v
@ ) © G
(1+ ) L (47
© = @ "y
Ans. (c)
swr =
1=y
Q.5  Working principle of thermo-couple is
(a) Seeback effect (o) Hall effect
(c) Faraday’s law (d) None of the above
Ans. (a)
Thermo-couple works on the principle of ‘seeback effect”.
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Q.6 Which of the following represents a stable system?
(@) Impulse response of the system increases exponentially.
(b) Area within the impulse response is infinite.
(c) Roots of the characteristic equation of the system are real and negative.
(d) None of the above

Ans. (c)
Roots of 1 + G(s) H(s) = 0 should be —ve.

End of Solution

Q.7 Of following transfer function of second order linear time-invariant systems, the under
damped system is represented by?

1 1
a) H)=———— b) H(S)=—5——
& = P +4s+4 (0) Hs) °+55+4
1 1
€ HS)=———— d HS)=5———
(s) P +455+4 s +3s+4
Ans. (d)
b? — 4ac < 0 = underdamped
[9 - 16 = -7]
Q.8 Which of the following measures cannot be effective in reducing the noise?
(a) Reduction in signalling rate (b) Increase in transmitted power
(c) Increase in channel bandwidth (d) None of the above
Ans. (c)

Q.9 Assuming leakage flux to be negligible, when HV side of a single-phase 100 V/50 V,
50 Hz transformer is connected to 50 V, 25 Hz AC source, the core flux of the transformer

is

(a) same as that of rated flux (o) half that of the rated flux

(c) twice that of the rated flux (d) four times that of the rated flux
Ans. (a)

End of Solution
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Q.10  The Schmitt trigger circuit shown in the figure below uses Zener diode with V= 0.7 V.
If the threshold voltage V, is zero and hysteresis voltage V,, = 0.2 V, then what is R,/R,
and V.?

(@ R,/R,=67and V,=0.15V (b) R/R, =67 and V, = -0.15 V
(¢) R/R, =66 and V, =-0.10 V (d) R/R, =66 and V, = -0.15V
Ans. (c)
V= Vure = Vire
- Vgx A + V) x o _ Vg x il -V x fy
R+ R, R+ R, R+ R, R+ R,
R
=2V, x—=2—=02
7R +R,
1 _o2
2Vsat X R -
1+ -1
H2
Assume, V,=6V
1
2X[VZ +VD]X—R1 =0.2
1+ —
RZ
1
2X6.7x%x =02
1+ i}
R2
67 = 1+i
RZ
Ay 66
R,
_ Ry 2
V,(Threshold) = v x +Vp %
R+ R, R+ R,
0= VH X R1 + Vsat X R2
R+ R, R+ R,
Ve xR, VIR R,
R, +R, TR +R,
R 1
Ve= -Vyx—=2=-67x==-010V
sa H1 6
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Q.11 Foragiven relation ¥1-x? +1- y? = P(x - y), where Pis a constant, the value of dy/dx
at point (0, 0) is

(@ -1 (b) O
(€ 1 (d) -2
Ans. (c)

Vi +1-)2 = Plx - y)
fx, ¥) = V1=x2 + 1= Y2 =P(x - y) =0

- (x)-P
=
1
i (-2y)+P
2\1-y?
4P
dy _ ~h_N1-4°
dx A
1-y?
At (0, 0), %=E=1
dx P
152
Q.12 The integral ff(x2+y2)dxdy equals to
00
2 L4
@ o5 ®) 705
12 18
© o5 @ Jos
Ans. (a)
152 1 3 x2
'[f(x2+y2)dxdy = Il:x2y+y—} dx
00 0 3 0
1 48 5 x71
= ‘[ = [l =
9 3 5 21 .
1, 1_26
5 21 105
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N Clk | B
(s+2)(s+3)

Q.13 An open-loop system represented by the transfer function, G(s) =

(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)

d) unstable and of the non-minimum phase type
Ans. (b)
s—1 s—1
CILTRE = =
(s+2)(s+3)  s?+55+6
s-1

+7

(s+2)(s+3)

(Stable and non-minimum phase)

End of Solution

Q.14 A load center 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.
The minimum loss generation schedule for supplying the 120 MW load is

o | 25km 75 km @ G
O
R Ok
120 MW
(@ P, = 90 MW (b) P, = 80 MW
P, = 15 MW P, = 20 MW
P, = 15 MW P, = 20 MW
(©) P, = 60 MW (d) P, = 40 MW
P, = 30 MW P, = 40 MW
P, = 30 MW P, = 40 MW

Ans. (a)
For minimum loss, higher power should come from shorter distance accordingly the
correct answer is option (a) in which 90 mW comes from 25 km and 30 mW comes
from 75 cm.

End of Solution

Q.15 A capacitor is made with a polymeric dielectric having a relative permittivity e, 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 (b) 4uC
(c) 8 uC (d)y 10 uC
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Ans. (c)
Given dielectric has €, = 2.26
E., = 50 x 105 (V/m)
Area of the plate = A = (20 x 1072) (40 x 1072)

=8x 102 m?
in the capacitor, E= &=£
e Ae
Q
E. - =BD
BD T e
= Qgp = Egp Ac

Qg = 50 x 10° (8 x 102) (8.85 x 10°12) (2.26)
=8x10°%C =8 uC

End of Solution

Q.16 For a circuit shown below calculate the value of i1?

43 5 117 A
@ Te0 ®) 35

117 117

—mA — MA
© 55 @ =3

-<
10kQ =
<

10v<1>

10K(i, = i;) = 0.7 = 1 k(11 i) = O
10ki, - 10ki, — 11ki, = 0.7
10ki, — 21i, = 0.7 0!

10 = (20K)i, + 10ki_— 10ki,
20ki, — 10ki, = 10 ..(ii)
Solve equation (i) and (ii), i, = ﬁm
160

End of Solution
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Q.17  Calculate v, for the circuit given below?
3Q
AAAA
+VVVV_
V1
2Q 5Q
AAAA ® AAAA
Yyvy vvvy
2@ D
28 48
—V —V
@ % (0) o
128 5 By
© g (@) 55
Ans. (d)
30
AV‘V‘V‘V
V,/3 Ty, T
i A2AA§2A = e ASAﬁ ity
(2_V1/3)vvvv VVVYV 4V,/3
2A CD 4V, <f v,
Write KVL equation,
Vi-2 2—ﬁ +45(5) =0
3 3
V, = EV
25
Q.18 What is Laplace transform of function 5! cos 41?
((s +4)? +25) ((s +4)* +25)
4 s+5
© ———— @) — =
((s+5)° +16) ((s+5)° +16)
Ans. (d)
As, cosdt= s ___ S
s?+42 2416
e cosdt= S+25
(s+5)° +16
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Q.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
(c) 52 (d) 54
Ans. (b)

Case-1: First digit is 3.

2

Rest of numbers must come from list: 2, 2, 3, 3, 4, 4, 4, 4

Exceptions are 222, 333
Case 1=27 -2 =25
Case-2: First digit is 4.

4

Rest of numbers must come room list: 2, 2, 3, 3, 3, 4, 4, 4

4

Exceptions are 222
Case2=27-1=26
Total = 25 + 26 = 51

Q.20 The characteristic equation of a 3 x 3 matrix P is defined as :
IM-Pl =23 +A2+2L+1=0
‘I’ denotes identity matrix, then inverse of matrix P will be :
(@ PP+ P+ 2] (b) P+ P+1
() (PP + P+ 1) (d) (P + P+ 2I)
Ans. (d)
Characteristic equation,
M+A+20+1=0
By Caylay Hamilton theorem,
PP+ P24+ 2P+ 1=0
Multiplying by P
PP+P+2+P'=0
Pl1=-pP2 - P-2]
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Q.21 A function y(1) satisfies the following differential equation:

ay(t)
S+ y(t) =
at y(t) = &b
Where §(1) is unit impulse function and u(t) is unit step function. Assuming zero initial

conditions, what is y(t)?

(a) € (b) et
(c) eu(t) (d) efu(t)
Ans. (d)

%ﬂ/(t) =§(f) = sY(s) + Y(s) = 1
= Y(s) = ﬁ — ) et ud
Alternate solution:

Y + y=390

y0)=0
Applying L.T.
Ly + yb = Ld(H}
sY(s) — y(0) + Y(s) =1

LA} = Y(9)=——
S+1
IR O I
W = L {_s+1} e ul)

End of Solution

Q.22 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 = 5 mm.

(@ 3.1 mT (b) 2.1 mT
(c) 2.4 mT (d) 4.0 mT
Ans. (c)
I=60 A !
. — _ /&‘\
Find H at p = 5 mm N~
Y 60 . :
H = —a =—2Aa :
onp ¢ 2n(5x107%) ® :
A = 209, |
™ a
B = MOH=4nx1O_7(§x103)é¢ o
T p=4mm
= 24x107%4, (Tesla)
= 24mT4,
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Q.23 The magnetic flux density in a magnetic material with susceptibility x, = 6 in a given
region as B = 0.00SyanT. Find the magnitude of current density J at y = 0.4 m.

10* 5 10* 5
10° ,, 2
() — A/m (d) None of the above
i
Ans. (a)
Xm = 6

B= 0.005y°4, (Tesla)

Find J at y=04m

M{z 1 + Xm
=5 Me=7
VxH = J &
B = uH
. =58 (i)
u
Equation (ii) in (i),
J=vxE
u
= j = 1%)(@
u
a & a
-1 9 9 9
- Mok ox 9y oz
5x102y? 0 O
- &(éx(o)—éy(0)+éz(0—10x10‘3y))
- T10x10%y)a,
u
— _ -3 &
J. - w@:_ﬁgg = _454.7283,(A/+?)
y=0.4 A %1077 (7) n

End of Solution

Corporate Office: 44-A/1, Kalu Sarai, New Delhi-110016 | [X] info@madeeasy.in | @) www.madeeasy.in Page 13




A MADE EASY ISRO : Electrical Engineering

India's Best Institute for IES, GATE & PSUs Detailed Solutions : Exam held on 12.01.2020

Q.24 The internal inductance of a straight wire of circular cross-section with radius r, length
[ and permeability u is
—ln H/m H
) 2n (l) / (b) 41'C i
(c) 81 H/m (d) None of the above
T
Ans. (c)
For Lmterna\
Bintema\ =u Hinternal
_y e _ wp
T T ona®  2nr?
where ris wire radius
p is variable internal radius varies from O to r
magnetic energy stored in the wire
_J~U1|B| _J‘”1u1p 0dpdoaz
lezj‘szfj‘ 1 p? f4()
Wy=——"=| pdp| do dz=——(—) 2n)l
u(2nr2 )2 p=0 0=0  7z=0 2 4nPrt\ 4
1 le
W, = — Joule
M= 22n(4)
Wy 1w 1) w
Lintema\ - 12 = 2(5_875 1—2 = a(Henry)
: | = i(Henry/meter)
internal 87t
Q.25 Determine the energy density in free space created by a magnetic field with intensity
H = 103 A/m.
(@ 314 mJ/md (b) 314 ud/m3
(c) 628 mJ/m3 (d) 628 uJ/m3
Ans. (c)
Free space, H= 103

=\2
Energy density = %Mo (A) (Umd)

2
- %(4n><10_7)(103)
= 21 (10") = 0.6283 (J/m3) = 628.3 (mJ/md)
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Q.26 A triangle defined by A(2, -5, 1), B(0, 2, 4) and C(0, 3, 1). What is area of the triangle?

(@ 10.11 (b) 12.41
(c) 16.12 (d) 8.41
Ans. (b)

Area of triangle A(2, -5, 1), B(0, 2, 4), C(O, 3, 1)
U=AB =(0, 2,2~ (-5), 4 - 1)

= (-2, 7, 3)
v=AC =(0,1,-3)
ik
Uxv = |-2 7 3|=24i-6j-2k
0 1 -3
o7 -

V576+36+4 =616

%||U><\7|| =%W= 12.41

Area of AK ABC

End of Solution

Q.27 A 2 mC positive charge is located in vacuum at point P,(3, -2, -4) and 5 uC negative
charge is located at P,(1, —4, 2). What is the magnitude of force on the charge at P,?

(@) 2.04 N (b) 1.96 N
() 291N (d)y 3.10N
Ans. (a)
Q;=2mc Q,=4mc
A Vacuum -
P, (3,-2,4) P, (1,-4,2)
L
4 e |/$12|

_ (2x1073)(5x107)(9x10%)
(vaa)
90

— = 2.045 (Newton)
44

End of Solution
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Q.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/m? at y = 7
Sheet-2 : -8 pC/m? at y = 3
Sheet-3 : 6 pC/m? at y = —
Sheet-4 : —18 pC/m? at y = —4
Find the magnitude of Electric field E at point A2, 6, —4). Consider relative permittivity
of the medium as 1.

40

(@) EV/ (b) 40m V/m
© i (@ 8% Vim

Ans. (c)
Py =20 pC/m? aty =7
p,=-8pC/m2aty= 3
P =6 pC/m? at y = -
P =-18 pC/m? at y = -4
Find (E) at P2, 6, —4)

E due to infinite sheet charge is E‘:Mé
2¢e,
Total E < 20x107 .\ 8x107® 6x107% . 8x107%,
B 260 y 260 260 y 260 y
-12 12
- 19 " (20-8+6-18)a 19 (-40)a,
o (x10‘9)
367
_ V
= -18r(40)(10%)4, = -2.261 — |4,
m
_ —18m
= e (Vim)a,

Q.29 A 25 uC point charge is located at origin. Calculate electric flux passing through the

portion of sphere defined by r = 20 cm, bounded by 6 = 0 and & rad, ¢ = 0 and g

rad.
(@) 5uC (b) 25 uC
() 6.25uC (d) 12.5uC
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Ans. (c)
= o .
D = gar C/m2
' 4mr Q= %m/f'
find v crossing, y = 20 cm spherical
origin
surface having, 0<o<m 0<¢ sg
y=[[D-ds
¢ . o . . ¢ T /2
Y _gom = ” i & -rcsinbdodoa, = I J' sin® dﬁ_[ do
0=0 $=0
25x107° _(m
= - 2 - =
P ( )(2) 6.25 uC
Q.30 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
27
(a) Zero (b) 4 V/m
(c) 2 V/m (d) 8 V/m
Ans. (c) Dielectric
Vacuum, €, =1 S
E =4 Vim F2?
Bl = By
€ Eyi = & Epnp
E, = 0B o ym)
& (2)
Q.31 Find the relative permittivity of dielectric material used in a parallel plate capacitor if
electric flux density D = 15 uC/m? and energy density is 20 J/m3.
(@) 0.6 (b) 0.8
(c) 0.9 (d) 1.1
Ans. (a)
Given, D = 15 uC/m?
2
i = 110] 5
Energy density = ——— = 20 J/m €,=7
2 € D =15 uCim?
1 (15x107°)?
_1_Gsaotp
2(8.854x107"9) g,
15%x15
€= 2200854 - OO
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Q.32 For a homogeneous medium with volume charge density p , permittivity € and voltage

V. What is the V2V ?

P
@ —p.e (b) =~
p
©) pe (d) -=~
Ans. (d)
For homogeneous medium
vey = B
€

End of Solution

Q.33 Which among the following equation is true for a steady magnetic field? Where B is
magnetic flux density, J is current density and H is magnetic field intensity.

(& v-B=J (b) VxH=0
() VxH=1J (d) None of the above
Ans. (c)

For steady magnetic field,
VxH =]

Q.34 An electron beam carries a total current of -500 pA in the a, direction and has a current
density J, in the region 0 < r< 10~ m and zero in the region r > 104 m. Electron beam
velocity is given by V, = (8 x 1072) m/s. Calculate the volume charge density at z= 2 cm.

(@ 200 m C/m? (b) 10 m C/m?
(c) =10 m C/m3 (d) —200 m C/m?3
Ans. (c)
Electron beam velocity = 8 x 107 z (msec)
J=nqgv,
J=p, v,
J I
= Lt here A = r2
P, v Av, where r,
o - _ ~500x10°
" n(10%)(8x1072)
-500% 107° 5x10%  -05., »
pV|z=2(:m = 3 7 DY 3\~ C/m
n(108)(8x107)(8x102)  =(16)(10°) 16m
=-99 x 10° C/m?
= -10 mC/m?
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Q.35 Find the magnitude of the electric field intensity in a sample of silver having conductivity
6 = 6.17 x 107 mho/m, permittivity p, = 0.006 m?/Vs and drift velocity 1 mm/s.

(@) %V/m (b) %V/m
(c) %V/m (d) %V/m
Ans. (d)

6 =6.17 x 107 (U/m)
b = mobility = 0.006 M2/VS
v, = 103 (m/sec)
v, = HUE

Vg _ 107 1

W 6x10° ~ g VM

End of Solution

Q.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
(o) Static field intensity outside conductor is zero

(c) 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
Ans. (c)

End of Solution

Q.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 1019 per m8. Find the conductivity
of germanium at 300 K.

(@ 1.4 mho/m (b) 2.3 mho/m
(¢) 1.3 mho/m (d) 2.0 mho/m
Ans. (b)

o=n; (U + Hye
=27 x 10" (0.36 + 0.17) x 1.6 x 101
= 2.3 0U/m

End of Solution

Q.38 The technology 'CMOS' used for fabricating integrated circuit refers to
(a) Compound Metal Oxide Semiconductor
(o) Complementary Metal Oxide Semiconductor
(c) Conditional Metal Oxide Semiconductor

(d) Compound Metal Oxide Superconductor

Ans. (b)

End of Solution
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Q.39 A 3phase, 50 Hz synchronous generator is connected to an infinite bus. The maximum
power that can be transferred to infinite bus is 1 p.u. The mechanical input to the generator

is g P.u. Inertia constant of the generator is 5s. Find the natural frequency of oscillation
of the system?
(a) +/10m rad/sec (b) +/20m rad/sec
(c) 15 rad/sec (d) /5n rad/sec
Ans. (d)
3
=g
P, =1pu
§ = sin‘1(P—mj = sin‘{ﬁ)
Pom 2
§ = 6
Sg = P, cos §, = 1 cos 60°
1
S =735

2
Natural frequency of oscillation

3
N §><2n><50_
Wy = 4 T —\/W_\/ﬁrad/sec

Q.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 is 0.5 p.u. and each transmission line impedance
is 0.5 p.u. If the infinite bus voltage is 1£0 p.u. then, what is the generator voltage load

angle?
(a) 26.56° (b) 31.30°
(c) 3 (d) 60

Corporate Office: 44-A/1, Kalu Sarai, New Delhi-110016 | [X] info@madeeasy.in | @) www.madeeasy.in Page 20




MARADE EASY ISRO : Electrical Engineering
(MADE EASY]

India's Best Institute for IES, GATE & PSUs Detailed Solutions : Exam held on 12.01.2020

Ans. (c)
jo.5 J0.5 140°
j0.5
P,=038 j0.25 l
0.8+0.4
We can redraw system
0.5
0.25 05 /OO 1000°
OO
v, 0.5
0.8+04
) or
i1 100° = V,00°
] | ] R
V. ~
8 (o) —— o0 _l
0.8+0.4
Vs Vs VB Vex1 1
Q.= 04=5"Rcoss-—-2="5S" 0s§--
A X X 1 1
Solving, Vgcosd = 1.4 (1)
P = 08=YYagin5- V31X1 sind
L
0.8 = V,sind (i)

Solving equations (i) and (ii)
8=29.74 ~ 30° and Vg = 1.616 pu

Q.41 Which is the power semiconductor device having highest switching speed?
(a) SCR (b) IGBT
(c) MOSFET (d) GTO

Ans. (c)
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Q.42 For a PN junction diode, width of space charge region increases as?
(a) Forward bias voltage increases (b) Reverse bias voltage increases

(c) Forward bias voltage reduces (d) Reverse bias voltage reduces

Ans. (b)
In pn junction diode width of depletion region increases by increasing reverse bias
voltage.

Alternate Solution:

We Vg

Vg= Vo + V,,
Q.43 If unit step response of a network is (1 — ) then its unit impulse response will be
1
(a) oe™ (b) ae
1 _
() —e (@ (1 - a)e
Ans. (a)
x(t) = ult)—L-y(t) = (1-e™) ut)
1 1 1 o
X = = s == =
(s) S ) S Ss+a S(s+a)
Now, H(s) = @ -
X(8) s+a
() = g™
Q.44 What is the Laplace transform of function §(t — 2)?
(@) 2 (b) O
(c) e?s (d) 2s
Ans. (c)
3(t) > 1
3(t—2)¢>e2s
Q.45 What is the range of ‘K’ for which the unity feedback closed loop system with open loop
. K .
gain G(s) = ——— will be unstable?
s°(s+a)
(@) -a< K< a (b) K>0
(c) K=0 (d) =0 < K < o0

Ans. (d)
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Q.46 A power supply having output resistance 1.5 Q supplies a full load current of 500 mA
to a 50 Q load. Determine the percentage voltage regulation of supply?

(a) 2% (b) 3%
(c) 4% (d) 5%
Ans. (b)

o Output resistance R,
% Vg = :
Load resistance R,

15 3
= —=—=3%
50Q 100
Q.47 Find the voltage V), for the circuit shown below?
6V
40kQ v, :
:D—o vy
‘VAVAV‘V AVAVAV‘V
L 10ke Vv 20ko
(@ 6V (b) 4V
(€ 5V (d) 3V
Ans. (d)
V=6 +V,
_ Wx10k _ V%
N7 10k +20k 3
V, =V, (Virtual short)
6+V
V., = =N
N 3
3Vy=6+V,
3Vy—- V=6
2V, =6
Vy=3
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2n
Q.48 The integral é I sin(t — t)costat equals to
0

(a) sintcost (b) 0
© %CO“ (d) %sint
Ans. (d)
2n on
2i fSin(l‘—r) costar = 2i f [w} e
T
0
27 on
= i.f sint(r)é“-;-{w}
47 0 =2 5
= 1| opgin+ SOSL_C0St| _ sint
471: 2 2 2

End of Solution

Q.49 If u(t), f) denote unit step and unit ramp function respectively and u(t)*r(t) their
convolution, then function u(t + 1) * r(t — 2) is

1 1
(a) Z(t-Mt-2) () S(t-1°(-2)
1
(c) E(l‘—1)2U(f—1) (d) None of the above
Ans. (c)
2
u(t) = nt) = EU(f)=Y(f)
42
ut+ 1) s -2 = yi-p= 21) t-1)
Q.50 Consider function fix) = (x2 — 4)2, where x is a real number. The function f(x) has
(@) Only one minimum (o) Only two minima
(c) Only three maxima (d) None of the above
Ans. (b)
flx) = (x* - 4)?
f(x) = 2(x° — 4) (2x) = 4x3 — 16x
fx) =0 = x =0, +2, -2
(x) = 12x2 — 16
(0) = -16 < 0 max
(2) =82 >0 min
f(-2) =32 >0 min
Only two minima.
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Q.51 Ais an (mx n) matrix with m > n and ‘I is identity matrix. Let A, = (ATA)"" A7, then
which of the following statement is false?
(@) AAA = A (b) (AA)2 = AA,
(c) AA =1 (d) AAA = A,
Ans. (d)
Am X n
A, = (ATA T AT
— A—1(AT)—1 AT = AT
A = A
(a) AAA = AATTA = A
(b) (AATZ = (AAT) = 2 = [ = AA,
(c) AA, =1
(d) AAA = AATA
=JA=A=#A"
Q.52 For the circuit diagram shown below, calculate the voltage across capacitor Wt) at
t =160 ps?
t=0 70Q
<
800 + *)50Vv
(@) 16.5V (b) 18.4V
(c) 20.2V (d) None of the above
Ans. (b)
t=0
V() =50V, V(0*)=560V
[ — o
V(e) =0V
T=80x2u =160 n
V(1) = V(o) + (V(0%) = V() &
V(h) = 50gtx10° /160
160x1078 %108
V(160u) = 50e 160
V. =18.4V
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Q.53 Consider a parallel RLC circuit having inductance of 10 mH, capacitance of 100 pF.
Determine the value of resistance that would lead to a critically damped response?

(@ 5Q (b) 10 Q
) 20 Q (d) 15 Q
Ans. (a)
For parallel RLC:
1 L
= 2r\C
_ 1 10x1073
2R\ 100x107°
R=5Q

End of Solution

Q.54 A power BJT has collector current I, = 20 A at I = 2.5 A and reverse saturation current
I, = 15 mA. Find out current gain 37

(@) 8 (b) 7.95
() 7 (d) 8.95
Ans. (b)

I.= Bl + (1 + B) o
=Bz + 1) + Ig

Ig —lgo _20-0015

=7.95
Ig-Ip 25+0015

B=

End of Solution

Q.55 One cycle of square wave signal observed on an oscilloscope is found to occupy 6 cm
at a scale setting of 30 ps/cm. What is the signal frequency?

(a) 1.8 kHz (b) 5.55 kHz
(c) 18 kHz (d) 55.5 kHz
Ans. (b)

End of Solution

Q.56 Two equal voltages of same frequency applied to X and Y plates of CRO produce a
circle on the screen. The phase difference between the two voltages will be?

(@) 3&° (b) 60°
(c) ° (d) 150°
Ans. (c)

End of Solution
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Q.57 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.

3 3
@ 2™ T

3n 3n
(© %m (d) ﬁm

Ans. (d)

H = 20(A/m)a, in air medium

wave propagation is a,
o = 2 x 10° (rad/sec) find A

8
= Co 3X10 _ 3p . 4071 = 0.942 meter

o (2x10°
27

3n
= — meter
10

End of Solution

Q.58 A loss less transmission line segment has characteristic impedance Z, = 100 Q
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 B/ = & rad, then what is the length of the transmission
line segment [ ?

24 b Em
(a) 24 m 0 =
10w
(c) ?m (d) 1.2 m
Ans. (d)
Given loss less transmission line has Z, = 100 Q
v, = 0.8C
f=100 MHz
Bl =7 find A
Bl=m=
ovVLCI =™
i
= = (i)
oVJLC
V. = L (ii)
P JLC -

Corporate Office: 44-A/1, Kalu Sarai, New Delhi-110016 | [X] info@madeeasy.in | @) www.madeeasy.in Page 27




MARADE EASY ISRO : Electrical Engineering
(MADE EASY]

India's Best Institute for IES, GATE & PSUs Detailed Solutions : Exam held on 12.01.2020

Equation (ii) in (i),
= I=—"

(0.8 x 3x 10°)
=7 op(i0f) - 2

End of Solution

Q.59 A 100 pF capacitor has a maximum charging current of 150 uA. What is the slew rate
of capacitor?

(@ 1.50 V/s (b) 0.67 Vius
(c) 0.67 V/s (d) 1.50 V/us
Ans. (d)

End of Solution

Q.60 Anoperational amplifier has a time rate of change of voltage of 2 V/us. If the peak output
voltage is 12 V, what is the bandwidth of the amplifier?

1 1
— MHz —kHz
@ Tom ®) Zaz
1
— MHz
(c) o (d) None of the above
Ans. (a)
ActVm®o
— <
100 =5
Take, ACL =1

L SR o
0T 21V, T 2px12 T 12nm

MHz

End of Solution

Q.61 A 10 kVA, 200 V/2000 V transformer is feeding a load resistance of 2.5 p.u. based on
ratings of HV side. The actual value of load resistance referred to LV side?

(a) 10 Q (b) 100 Q
(c) 1000 Q (d) 10000 Q
Ans. (a)
H.V. side, 200/2000 V
, 10000 ¢
raing 2000 RL§§2.5 p.u.
Vrating = 2000 V 7
V4 2000 o
Zbase - ]razej - 5 = 4008 o
rate
B Actual
P-U-= Base
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= Actual = Base x p.u.

=400 x 2.5 = 1000 Q
R, actual value on H.V. side = 1000 €
R, referred to L.V. side = 1000 x K2

N, V200 1

=N, =V, 2000 = 70

| 1)
R, ref to L.V. side = 1000)((%) =10 Q

End of Solution

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?

(@ 5WwW (b) 10 W
(c) 20 W (d) 40 W
Ans. (c)
Q.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
Ans. (c)

Q.64 The blocked-rotor test of squirrel-cage induction motor determines?

(a) lts equivalent series resistance and reactance as seen from the stator
(b) Its equivalent shunt resistance and reactance as seen from the stator
(c) lts equivalent series resistance and reactance as seen from the rotor
(d) lts equivalent shunt resistance and reactance as seen from the rotor

Ans. (a)

End of Solution

Q.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
(d) Reactive power will flow from leading voltage bus to lagging voltage bus

Ans. (b)
Active power always flows from leading voltage towards lagging voltage.

End of Solution

Corporate Office: 44-A/1, Kalu Sarai, New Delhi-110016 | [X] info@madeeasy.in | @) www.madeeasy.in Page 29




MARADE EASY ISRO : Electrical Engineering
(MADE EASY]

India's Best Institute for IES, GATE & PSUs Detailed Solutions : Exam held on 12.01.2020

Q.66 What is the volume charge density at point A(1, 2, 1) associated with electric flux field
D = xy*a, + yx°a, + za, C/m?,

(@) 6 C/m3 (b) 4 C/m3
(c) 1C/m3 (d) 10 C/m3
Ans. (a)
D = xy*a, + yx°a, + z4, c/m?
find p, at A1, 2, 1)
P,=V.D

oD, 9D, 3D,
Pv="0x "9y oz
=y +x%+ 1

Pbzy =22 + 12 + 1 = 6 c/m®

End of Solution

Q.67  An electric Field is given by E = zy®a_+ 2xyz a, + xy®a, V/m, an incremental path is
represented by AL = -3a_+ Say— 2az um. Find the work done in moving 4 uC charge
along the incremental path if the location of the path is at point A1, 1, 1).

(@) 20 pJ (b) 40 pJ
(c) —40 pd (d) -20 pd
Ans. (d)

E = zv®a, +2xyz 4, +xy°a,

AL = (-3, +54, - 24,)10°m
Q=4pC
P, 1, 1)
E(1, 1, 1) = 14, +28,+ &, (V/m)
Differential work done by an external source in moving Q charge for Aj distance is
dW = —-QE - Al
~(4x107°)(14, + 24, +&,)-(-34, + 53, - 24,)

—4(10712) [-3 + 10 - 2]
—20 (1072 J) = —20 pJ

End of Solution
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Q.68 Assuming zero voltage at infinity, find the potential at A0, 0, 10) that is caused by a
charge distribution of 10 nC/m along the linex = 0, y = 0, -1 < z > 1 in free space.

(@) 18V (b) 8V
() 5V (d) 20V
Ans. (a)
ad 7, =10 nC/m
ave —2 _ _pmal !
4n & |R| 4m e, ‘Hm‘
dl = dz == P4(0,0,2)
p, dl
Total V= |——= -
dneg ‘Hm‘ y
R, = P,(0,0,10) - P,(0,0,2)
X
R,, = (10-2)4, z=1
1
ve [ P92 (10x107°)(9x10°) | dz
L2 Angy (10-2) 10—z
V= 90(-In(10-2))._, =90 (In (9) -In11)
11
V= 90in| 5| = 18.043 Volt

Q.69 A point charge of +3 uC and -3 uC are located at (0, 0, 1) and (0, O, —1) respectively,
in free space. Find the magnitude of dipole moment. Consider distances in meters.

(@ 12uCm (b) 6 uCm
() 18 uCm (d) 3 uCm
Ans. (b)

(0.0,1) ¢ Q=3 pC

(0,0,-1)4-Q=-3 uC
Electric dipole moment = p = Qd

= (83 x 107%) (2) (Cm) = 6 uCm

Corporate Office: 44-A/1, Kalu Sarai, New Delhi-110016 | [X] info@madeeasy.in | @) www.madeeasy.in Page 31




MARADE EASY ISRO : Electrical Engineering
(MADE EASY]

India's Best Institute for IES, GATE & PSUs Detailed Solutions : Exam held on 12.01.2020

Q.70 Inthe circuit shown below, steady state was reached when the switch ‘s’ was open. The
switch was closed at t = 0. The initial value of the current through the capacitor 2 C is

20
AVAVAVAV J_
18V = <_./.{
T
(@) 0 A (b) 1A
c) 2 A d) 3 A
Ans. (c)
t=0
+ _
VZC(O)
18V = .
VL(0)
18
= ——=3A
d0) 2x4
@
V, (0) = =4V
2{0) 2CxC
2C
V(0) =12 =8V
d0) ><2C+C
t=0*
2Q  qav
W }ia0)
103 (2)av
18V — !
3A(P e 8V
18-12 4
2 = Z+120(0+)
i, (0%) = 2 A

End of Solution
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Q.71 The Laplace transform of (t? — 2f)u(t — 1) is?
2 s 2 s 2 s 2 s
—e”° ——e —e " +—e
(@ 3 = (b) 3 g2
2 -2s 2 =8
(c) 3_36 —3—26 (d) None of the above
Ans. (d)
x() = (P - 21) u(t - 1)
= [(t= 1) = 1] u(t - 1)
=(t-1D2ut-1)—ut-1)
= Xs) = 2g-lgs
5 s
Q.72 A source V, =200 cos wt delivers power to a load at power factor 0.8 lag. The reactive
power is 300 VAR. The Active Power is given by?
(a) 200 Watts (o) 225 Watts
(c) 400 Watts (d) 300 Watts
Ans. (c)
coshp = 0.8
6= 36.86°
Q = Vrms Irms Sine
300 = %-lm sin36.86°
I .= 35355 A
P= Vrms Irms Ccos¢
p- 29, 3538508 = 400 W
V2
Alternative solution:
Q=W sin6
200
300 = —=1x0.6
J2
300x /2
= o=
200x 0.6
P = VIcoso
= @xMxO.S = 400 Watt
J2 7 200x0.6
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Q.73 Anideal constant current source is connected in series with an ideal constant voltage
source. Considering both together the combination will be a?

(a) Constant voltage source (b) Constant current source
(c) Constant power source (d) None of the above
Ans. (b)
%
ICD = I
0
Q.74 Calculate Ceq of the circuit given below?
ot I
7F 4F 2F
== 8F
Cog—> =|5F =12F
= 5F
1F 2F
° [ 1t
17 119
a) —F b) —F
@ - (0) =
@© BF (dy 4 F
Ans. (b)
7F 4F
o—| |
=L L. 8x5 40 1 12
— — == = =F
°F 13 13 13
o |
1F
13 13
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7F
o—]l
2
5F — =3F
Ceq
o
2
—+5 |x7
3 119
Ceq: : L [=
§+5+7 2

End of Solution

Q.75 The voltage across 2H inductor is 6 cos (5t) V. Determine the resulting inductor current
at t = m, if the inductor current at t = /2 is 1 A?

(@ 1.6 A (b) +1 A
(c) -1.6 A (d) Zero
Ans. (a)

iy(0 = % [vidt+i,(0)

1 (6sin5t)

y
i, (f) = —|6cosht =— +Kk
(0 2I 2 5

i,() = 0.6 sin5t + k

iL(—gJ _ O.6sin(—g)+ K

k=16
i () = 1.6 + 0.6 sin5t
Inductor current,

it),_, =16A

End of Solution
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Q.76 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
(c) 6.12 (d) 553
Ans. (d)
X = rcoso sind
= 4)(—1)(1:_1
2 2
y = rsino sin®
V31
= 4 —_— P—
X 5 ><2 J3

7= rcosf= 4x§ =23

A2, 3, -1); B(-1+/3,2J3)
= J9+(3-+3)2+(-1-23)2 = \34-23 =553

Q.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?

(a) Leading (b) Remains at unity
(c) Lagging (d) Becomes zero
Ans. (a)
cos @

Power factor

unity pf line

j«=—Lag —>t=—Lead —| I
Field Current
Excitation (7)) T pf becomes leading.

End of Solution

Q.78 Ifthe 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 (d) Transmission line
Ans. (d)
For transmission line,
X=X, < X,

End of Solution
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Q.79 A 100 MW power station delivers 100 MW for 2 hours, 50 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%
() 225% (d) 18.3%
Ans. (d)
_ 1OO><2+50><6+0><(24—8)=2O.833MW Power
avg 24
P, - Pavg xNumber of days of plant operation 100 MW + —
Prax X 365 P |
Number of days of plant operation ! ]
- 365 — 45 = 320 days ('5 ;
= AU 0.1826 or 18.26% ~18.3%
100 x 365
Q.80 Determine the inductor voltage V' in the circuit shown below for t > 07
~ AVAVAVAV
l 4Q liL
+
602 I : (=0 vg 5H
=10V
(a) 252 (b) 2.5¢05t
(c) —2.5¢70% (d) 252t
Ans. (d)
t= 0 i,0)=19_554
4
(= S
ij() =0 Wy
Req =10 Q
L=5H 603 10V IliL(O)
(= S =0.5sec
10
i)(t) = 25105
i(f) =252, t>0
V(1) = Led -25¢2t t>0
at
EEEE
Corporate Office: 44-A/1, Kalu Sarai, New Delhi-110016 | [X] info@madeeasy.in | @) www.madeeasy.in Page 37




