Q1

Q2

Q3

Q4

Q5

Q6

GATE

Real Test

Electrical Engineering

In the figure shown below, various horizontal
and vertical segments divide the outer shape
into multiple regions. How many rectangles
and triangles are there in the figure?

(A) Two rectangles & Twelve triangles
(B) Five rectangles & Ten triangles

(C) Six rectangles & Twelve triangles
(D) Eight rectangles & Eleven triangles

Train P leaves station A at 08:00 hours and
reaches station B at 12:00 noon. Train Q leaves
station B at 09:00 hours and reaches station A
at 15:00 hours. Assuming both trains travel at
constant speeds, at what exact time do the
two trains cross each other?

(A) 10:15 hours

(B) 10:36 hours

(C) 10:48 hours

(D) 11:30 hours

Two fair dice are thrown simultaneously. In
how many possible outcomes is the number
shown on the top face of the first die greater
than the number on the bottom face of the

second die?
(A)18 (B) 36
Q6 (D) 15

Select the most appropriate meaning of the
underlined idiom.

The actor decided to live life in the fast lane.
(A) Racing away to the moon

(B) A life of extreme speed

(C) A life filled with excitement

(D) Dropping charges of crime

Select the most appropriate synonym of the
given word.

LUCID

(A) Lucky (B) Timely

(C) Clear (D) Happy

Which of the following powers of 6 is the
largest factor of : 1 x 2 x 3 x4 x 5......... x 89 x
90.

(A) 624

(B) 644

uuuuuuu

Q7

Q8

Q9

In a bakery, Rohan can bake half as many
cakes as Meera in one-sixth of the time it takes
Meera. If they decide to work together, they
can bake all the cakes in 10 days. How many
days would Meera need to bake all the cakes
by herself?
(A) 40 days
(C) 30 days

(B) 25 days
(D) 35 days

The given sentence contains a grammatical
error. Identify the segment that contains the
error.

Smitha was offered the job although having no
qualifications.

(A) although having

(B) Smitha was offered

(C) the job

(D) no qualifications

A rectangular sheet of cardboard has its sides
in the ratio 1:4. Riya keeps cutting it in half
along the longer side. After several cuts, she
wonders: after how many cuts will the
rectangle again have the same 1:4 ratio of
sides?

(A) 4 cuts
(C) 3 cuts

(B) 6 cuts
(D) Never

Q10 A chef intends to fill a display case with 20

Q11

cupcakes, reaching its full capacity. Every 30
seconds, he adds 2 cupcakes, but a
mischievous helper takes 1 cupcake out. How
much time will it take for all 20 cupcakes to be
in the display case for the first time?

(A) 600 seconds (B) 328 seconds

(C) 570 seconds (D) 300 seconds

Consider below given circuit, then the value of
Z4, of the complete 2-port network will be

Q. (Rounded off to two decimal places)
1Q

(12
20 Z=\34
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Q12

Q13

Q14

Q15

The buck-boost regulator has a source voltage,
Vg = 20V. The switching frequency is 10 kHz
with a duty ratio of 0.25. Given that load has R
=3Q, L =125 pH and C = 100 pF. Then the
peak-to-peak output voltage ripple will be

F 14 B) 3V
€3V D) 2V

The positive, negative and zero sequence
reactance of a 3-phase generator are 0.5 pu,
0.5 p.u and 0.2 p.u respectively. For a line-to-
line fault with fault impendence 0.5 p.u, the
fault current is equal to single line to ground
fault with zero fault impedance. Then the value
of neutral grounding reactance is

p.u. (Assume generate is open circuit with
terminal voltage of 1 pu) (Rounded off to two
decimal places)

A survey was conducted among 800 College
students. The results for their preference for
three

subjects: Mathematics(M), Physics(P) and
Chemistry(C) are as follows:

* 350 students like M, 300 students like P, 250
students like C.

+ 150 students like both M and P, 100 students
like both P and C.

+ 120 students like both M and C.

+ 70 students like all three subjects (M, P and
0

How many students do not like any of the
three subjects?
(A) 600

(C) 450

(B)370
(D) 200

A PMMC instrument with a full scale deflection
of 20 pA and internal resistance (R.,) of 2 kQ is

to be employed as an AC voltmeter with full
scale deflection of 10 V (rms) (silicon devices
are used), then the multiplier resistance value
(Rg) required is ____ kQ (Rounded off to two

decimal places).

uuuuuuu
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For the circuit shown, V¢ = 230V (rms), 50 Hz,
L = 5 mH and E = 110V. Then the peak

instantaneous output current will be

Ampere. (Rounded off to two decimal places).
D L

Lo

v.Q
]

For the given MOSFET arrangement, threshold
voltage |Vr| = 2V and k,'(%) = 0.1 mA/VZ,

The maximum value of drain current is
mA. (Rounded off to two decimal

places)
+12V
[+]

10k

AAAA
L VVVY
:]I-

The reactance of a generator designated X' is
given as 0.20 pu based on the generator's
name plate rating of 11 kV, 100 MVA. If the
base for calculations is changed to 15 kV, 200
MVA, the generator reactance ‘X' on new base
will be in pu . (Rounded off to three
decimal places)

Fora3- 2.3 kV, 150 x 103 watts, 50 Hz salient
pole synchronous motor running at speed =
1000 rpm. Its X4 = 32 Q/phase, X = 20Q/phase

and losses = 0 watts. Its field excitation is
adjusted such that its back emf is twice that of
applied voltage. The developed torque in N-m
will be, (if & = 16°).
(A)1114.6
(©)1121.2

(B) 1118.6
(D) 1122.2
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Which of the following is/are correct for the

Cartesian co-ordinate system?

(A) For cylindrical co-ordinate system with
general point p(p, ,2).If isconstantit
gives a rectangular surface.

(B) In spherical co-ordinate system with
general point p(r, 8, ). Therange of is0<

< 2m.

(C) Position vector for rectangular co-ordinate
system is OP = xax + ydy + zds

(D) For spherical Cartesian co-ordinate system,
with general point p(r, 8, ). is the vertical

angle.

A logic circuit implements the Boolean
function F = Xy + Xy Z 4+ xy Z. It is found that
the input combination x = z = 1 can never
occur. Taking this into account, a simplified
expression for F is given by

(A)x+z (By+z

(O x+y D)x+y+z

For an induction motor running above its base

speed, supply frequency is made twice for

speed control, then

(A) The starting torque will be decreased by
1/8th of its initial value

(B) The pull-out torque will be decreased by
1/4th of its initial value

(C) The starting torque will be increased by
1/8th of its initial value

(D) The pull-out torque may decrease or
increase

Q. Which of the following statements is/are

correct?

(A) A demultiplexer cannot be used as a
decoder.

(B) A demultiplexer selects one of many
outputs.

(C) The input to output pin ratio of a
multiplexer with n control inputs is 2" : 1.

(D) The dual of an expression
(AB+BC+CD) is
(A+B)(B+C)(C+D).

For log(1- 5z) with |z| < % the Inverse Z-

" y(—pn—1
%; then the

value of af is . (Rounded off to two

transform is given by

decimal places)

T 1 tanx
L_)l(g%(x)
(A)L=0 (B)L:%
(QL=e D)yL=1

uuuuuuu

Q26

Q27

Q28

Q29

GATE

If the op-amp shown in figure below is ideal,
then the circuit acts as

R
Vjo MW b—ov
(¢}

[
-4 1]
c== L

R €

1

(A) Low pass filter-
(B) Bandpass filter
(C) All pass filter

(D) High pass filter

Two generating units rated 300 MW, and 400
MW have governor speed regulations of 6%
and 4% respectively from no load to full load.
No load frequency is 50 Hz. If both generators
are operating in parallel sharing a total load of
600 MW. Assuming free governor action, the
load shared by the larger unit is

(A) 400 MW (B) 200 MW

(C) 300 MW (D) 500 MW

Plane x+ 2y = 5 carries charge of 6nc/m? The
electric field Eat (-1, 0, 1) is

(A)=151.7a; +303.5a;V/m

(B) 113a5 +303.5a:V/m

(Q) 113a3—303.5a:VIm
(D)—151.7a3-303.5a53V/m

For a DC shunt motor for a condition when it is
taking 16A observed data is

i) Rating = 60 kW, 250V

ii) Speed = 1440 rpm when running at light
load

iii) Armature resistance = 0.2Q

iv) Field resistance = 125Q

v) Mechanical loses = 0 (Always)

If motor takes 152 A, instead of 16A, its
efficiency is %. (Rounded off to
two decimal places)
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Q31

Q32
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The figure shown the asymptote root locus in
real axis and location of poles and centred,

break i
then the ratio < e ) point of the root

break away

locus is . (Rounded off to two decimal
places).
t ,-"Asymptote
><' """""""""""""" l',"""" j1
.I o
A | :
—3 "\“/600
Centroid *,

For x(n) = cos (%) the DTFS coefficients are

represented as c, then choose the correct
option(s):
(A) Cq is non zero (B) C; is zero

(C) Czis non zero (D) Gy is non zero

Let X and Y be two independent random
variables. Var (X) = 4 and Var(Y) = 9. Choose the
correct option(s) given below.

(A)Var(2X) =8

(B) Var(X-Y)=13

(C) Var(2X - 3Y) =97

(D) Var(Y/3) =1

Which of the following is/are correct regarding

the bus matrix?

(A) It is easier to construct the Y-bus matrix as
compared to Z-bus matrix.

(B) Y-bus matrix is full-matrix while Z-bus
matrix is sparse matrix.

(C) Y-bus matrix is used to solve load flow
study.

(D) Z-bus matrix is used to solve fault analysis.

uuuuuuu

Q34

Q35

Q36

Q37
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An 8 V Zener diode voltage regulator as shown
in figure below operates from a source that
varies from 12 V to 18 V. The series resistance
is 100 Q and the load draws current that varies
from 0 mA to 30 mA. Then which of the

following is/are correct under worst-case
conditions?

100Q

A

Wy (0 to 30mA)
Vs V,=8V

(A) Pzmax) = 80 MW
(B) Pz(max) = 800 mW
(O Izmax) =10 MA
(D) Iz(max) = 100 MA

Fourier transform of signal h(t) is H(w). H(w) is

shown in the figure below. Then h(t) is
3

j

n =
€ <+

it

(B) 7

nt.
(D) =
The deflection of moving iron ammeter when
1.9 A of current flowing through will of 250 pH
inductance is 39.4° and the deflection when a
current of 2.4 A flowing through coil of 255.2
pH inductance is 50.2°. when 2.2 A of current
flowing with deflection of 46.5°, the value of
spring constant (UN-m/rad) will be
(A) 82.27 (B)81.33
(C) 83.26 (D) 88.33

If the steady state voltage across the capacitor
6 F is Vco() and current in the inductor 1H is

Vey (°°)

i1(), then — “ is mQ. (Rounded off to
150
two decimal places).
Y 40
HWVT +
¥ . C,==3F Ve,
12V IH 2H sy— :I: +
N - C, 6FV+.‘
S
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Q38

Q39

Q40

Consider the system given below which has
two 11kV, 3-phase, 10 MVA generators having
sub-transient reactance of 4% and 3%
respectively are operating in parallel. Suppose
the power loaded through a 11/220 kV, 20
MVA transformer has % equivalent reactance
of 5%. The fault currant of generator 1, ifa 3 -
fault occurs at HV side of the transformer is
____kA[Rounded off to two decimal places]

11/220 kV

G
“O— "gg
3%(%_ 5%

The electric flux density is in the spherical

coordinates system as

N

- TN
D =r"sinfa, + -
, then the charge density of the system at

(1555 __

three decimal places).

¢/m3. (Rounded off to

A unity feedback control system that uses
proportional integral controller is shown in
figure below. The stability of closed loop
system is controlled by proportional integral
controller. The maximum value of K; and

corresponding value of Kp for the system to be

stable are

R(s) + K, 2 Y(s)
/ Kp+ s s +55°+65+3 i

(A) Kj=4.5 (B)YKp=6

(O Kp=135 (D)K;=5

uuuuuuu

nf cos 0dg + rcos ¢ sin ay

Q41

Q42

GATE

The circuit shown in figure, contains a
dependent current source between A and B
terminals. The Thevenin's equivalent circuit

across terminals C and D.

AVAVAVAV A'AVA'AV C
30 50 +
10V :) T 0.2V, vV,
oD
B
A
25V D 2200
(A) B
AW A
200
25V D
(B) B
MW A
10Q
10V D
(@) B
A
10V D 2 100
(D) B

For the circuit shown below, if
C

I
i\

R,
——oV
+

1 . N .
A)w >> R.C’ circuit will because like

integrator

1
B)w << e’

amplifier

Q) w >> ﬁ, circuit will behave like
2

amplifier

1
D)w << ﬁ’

integrator

circuit will behave like

circuit will behave like
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Q43

Q44

Q45

Q46

GATE

A sequential circuit using D flip-flops and logic Q47 For a synchronous generator, synchronous
gates is shown below. When X and Y are the reactance is 0.2 p.u., negligible resistance and
inputs and Z is the output. Then the circuit is running at full load at 0.8 PF lagging. Then its
voltage regulation (in %) will be
(A)13.6 (B)14.6
x D |z
(©) 131 (D) 14.1
Y Clic T~
Q48 A 6-pole, 200V wave-connected shunt motor
has 720 armature conductors and useful
(A) S-R FF with inputs X=Rand Y =S flux/pole is 5mWb. The armature and field
(B) S-R FF with inputs X =S and Y =R resistance are 0.5 Q and 100 Q respectively.
(C) J-K FF with inputs X =J and Y = K The motor runs at 1000 rpm and the rotational
(D) J-K FF with inputs X =K and Y =] losses are 1000W. The efficiency of the motor
[ % (Rounded off to two decimal places)
For the circuit shown Ry = R, = 100Q, an ideal
diode ‘D' and an ideal Thyristor ‘T supplied Q49 ;hj |{nvel:§ La?a_czgzzzfsog:_:_sflf?na;}
from an ideal power supply of Vg = 150 sinwt. s2—4s+13 J
The firing angle is 90°, the average value of The value of ‘o’ is (Round off to three
current in 'Ry’ for the supply cycleis _____mA. decimalplaces)
(Rounded off to two decimal places). Q50 For a CE amplifier shown below upper 3-dB
T cut-off frequency is _____ kHz, provided below:
(i) Unity gain frequency = 800 MHz
D (i) Cy=1pF
—H_ (iii) Cy =7 pF
R, R, (iv) rp = 2.5 kQ
AAAA AAAA
yYyYvy Yyvy (V) rO = 100 kQ
0 (Vi) Ve =10V = -V
V. (vii)Rg = R =5 kQ
V. =150sinot
(A)-119.4 (B) 119.4 (viii) Rc =8 kQ R, =50 Q, Rg = 100 kQ
(©)0.1194 (D)-0.1194 (ix) 3=100, I =1 mA
The ratio of starting to full load current for a
10kW, 400V, 3-phase induction motor with star
delta starter, given the full load efficiency as
0.86, the full load pf is 0.8 and short circuit Ry ®
current is 30A at 100V is [Ignore Magnetizing -
current] Vg
(A)1.9 (B)1.8
(C)24 (D) 3.2
—ViE
A signal x(t) is sampled at 0.01 sec, such that (A) 560 (B) 630
its output y(t) is A + cos(wt) as shown below. (C) 762 (D) 875
The value of A is . (Rounded off to
nearest integer)
H(w)
(f) =2 + cos(50mz) Iz ()
x(f) = COS ) —» —> )
2 2
© Android App iOSApp | PW Website
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Q51

Q52

Q53

Q54

Q55

Which of the following is/ are correct for

electrical machine?

(A) To eliminate nth harmonic from generated
voltage waveform, chording angle (a) is
equal to %.

(B) For a 3-¢p machine, a 3 - ¢ winding will
produce a backward rotating fifth harmonic
at the speed of (%) times of synchronous
speed.

(C) For a 3 - ¢ machine, a 3 - ¢ winding will
produce a backward rotating seventh order
harmonic at the speed of (%) of
synchronous speed.

(D) The 60° phase speed gives better power
ratings than 120° phase speed.

The magnitude plot for a minimum phase

system is shown
M(dB)

-12dB/octave

> ®

20

0dB 2 -
i -12dB/octave
-6dB/octave
512
2
(Rounded off to two decimal places).

The steady state error for input is

Consider the system of linear equations
X+y+5z=3

X+2y+2z=5

2x+4y+4z=k

For the system to have infinitely many
solutions, the value of k is ___ (Enter in
integer)

A diode is connected in series with LC circuit, if
it is switched to a DC voltage source V¢ = 230V,

Vo =30V, L = 0.3 mH and C = 5pF, then peak

value of diode current is Ampere
(Rounded off to two decimal places).
X_p
NI
| 2]
+ L

230V —

The value of the following series
1 1 1 1 :
5 ¢t o1 Tog T oo is

(Round off to two decimal places).

uuuuuuu

Q56

Q57

Q58

Q59

GATE

A transformer, circuit breaker is equipped with
500/5A C.Ts connected to an induction type
over current relay. The relays have 125% plug
setting and 0.4 as time setting. If a 3 fault
current of 7500A flows from C.T. and relays.
Follow characteristics given by below table at
(TMS=1), then

PSM 4 8 12 16

Operating time
5 3 28 |22
(sec)

(A)PSM =16
(B) Time of operation of relay = 1.12 sec
(CQ)PSM =12
(D) Time of operation of relay = 0.88 sec

A hysteresis type TTL inverter is used to realize
an oscillator in the circuit. Vi1 = 0.9V, Lyt =

1.8V, the period for which output is ‘high is
msec. (Rounded off to three decimal

place).

10kQ2

MW
+5V

oV

0.4pF = -V

..|||_|

The waveform of three periodic signals A, B
and C are shown in the figure below. If they
are applied to the EX-NOR gate
combination circuits, then the frequency of
output Y’ will be kHz. (Rounded off to

two
one decimal place)

A:)) >

B

C )| >—v

N -

1 usec

Consider the following D.E:

y"+y=sin(t)

with initial conditions as y(0) = 0 and y' (0) = 0.
The value of y (1) is___(Round off to two
decimal places)
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Q60 A 50 MVA, 15 kV, 3-¢p synchronous generator

Q61

was subjected to different types of faults. If the
fault current for single line to ground fault is
3200A and for line to line (LL) fault, the fault
current is 1900A. What is the per unit value of
zero sequence reactance of the generator?

(A) 0.224 pu (B) 0.015 pu

(€©)0.172 pu (D) 0.049 pu

For a signal x(n), its DTFT is shown below such

Z nX(n)

that a constant A is given by ":j—

Z X(n)

n=—w

. (Rounded off to

. Then

the value of A is
nearest integer)

x(e/‘m)

o > (O

n
2 2

Q62 |f a, b and c are the roots of x3 - 5x + 3 = 0,

a b c
then the value of the determinant (b ¢ alis

c a b
equal to

uuuuuuu

Q63

Q64

Q65

GATE

For the circuit shown below, which of the
following is/are correct so that maximum
power is transferred to load?

I, CrTTTTTTTTTTmmnm s :
Pl I
10Q L 3200 00 |
50V R A
------------- LOAD |--------
(A) V, = 10V (B)l;=25A
Ql,=1.25A (D)13= 1A

If the Fourier transform of x4(t) = te~Itl s X1(w)

X1 (w)
X (w)

and of x5(t) = is X5(w) then atw =

(1+12)2
. (Rounded off to two
decimal places).

m rad/sec is

106+
s3+652+11s+6 "
space representation of the system is

X(t) =

For a system, CLTF = If the state

0 1 0 by
xty=l 0 0 1 |x{t]+H 6 [t
-6 —-11 -6 b3
- Y1) =[G G Gl (1)
thenl;;—gis . (Rounded off to one
decimal place).
(A) 2 (B)3
@4 (D)5
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Q1

Q2

Q3

Q4

Q5

GATE

Hints & Solutions

Note: scan the QR code to watch video solution

Text Solution:
Pointing the figure as

A ) T
B/\ :
K
cC D E F

The Rectangles are :

ABGH, BCFG, ACFH, BDKJ & KEGI. Total 5.

The Triangles are:

ABJ, BJK, JKI, IKG, IHG, BCD, BDK, KDE, KEG &
GEF. Total 10.

Text Solution:

If the distance between Stations A and B is D
km

Train P speed = D/4 (covers in 4 hours i.e. 0800
to 1200)

Train Q speed = D/6 (covers in 6 hours i.e.
0900 to 1500)

To reach the meeting point, Distance covered
by Train P + Distance covered by Train Q =
Total Distance (D).

Let's say they meet after 'x’ hours from 0800.
Thus, x(D/4) + (x-1) (D/6) = D

Or (x/4) + (x-1/6) =1

Or3x+2x-2=12

Or5x=14

Thus x =14/5 = 2 and 4/5 hours = 2 hours 48
minutes

From 0800, 2 hours 48 minutes = 10:48 hours

Text Solution:

If top face of 15t die is 2, then second die is 1
(Only 1 case)
If top face of 15t die is 3, then second die is 1
or 2 (2 cases)

If top face of 15t die is 4, then second die is 1
or 2 or 3 (3 cases)

Similarly, If top face of 1 st die is 5, then 4 cases
If top face of 1 st die is, then 5 cases.
Total1+2+3+4+5=15

Text Solution:

The idiom “live life in the fast lane” means a life
filled with excitement Option C.

Text Solution:

Lucid means easy to understand,
transparent in meaning or thought.

clear,

uuuuuuu

Q6

Q7

Q8

Q9

Text Solution:

As 6 is formed by the product of 3 and 2. Also
number of 3's is less as compared to 2's. So, as
many 3's those many 6's are formed.

To find in 90!

% gives 30

2 gives 10

13—0 gives 3 (whole number)

% gives 1

And % gives 0 (whole number).

Thus total 30 + 10 + 3 + 1 = 44. Thus 90! has

largest factor 6.

Text Solution:

If Meera bakes 1 cake in 1 unit time, Rohan
bakes 2 cake in % unit time.

Or Rohan bakes 1 cake % unit time.
Comparing Time taken to do the work

Meera : Rohan =1 :%=3:1

If Rohan takes x days, Meera takes 3x days.
Given that they do together the work in 10
days, i.e. (%)+(;—x>= %

Or (%): 1—10 Or 37"= 100rx= %.

Thus Meera takes 3(2—0) =40 days.

Text Solution:
“Although” is a conjunction and must be
followed by a subject + finite verb (e.g.,
“although she had no qualifications”).
Here it is incorrectly followed by just the
participle “having”, so the phrase s
ungrammatical.
Correct versions would be:

e “Smitha was offered the job although she

had no qualifications.”
e “Smitha was offered the job despite

having no qualifications.

Text Solution:
Initial ratio 1 : 4.
Always cutting the longer side.

15t Cut ratio 1: 2
2nd cyt ratio 1: 1

3rd cut ratio (any side) 2 : 1.

4™ Cut ratio again 1: 1.

Thus Never it will come again to same ratio 1 :
4.
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Q10

Q11

Q12

Q13

Text Solution:

In 30 seconds net cupcakes in display = 1 (2-1)
1 cup cake in 30 seconds

18 cupcakes in 30 x 18 = 540 seconds.

In the next 30 seconds chef adds 2 cupcakes to
make it 20.

Thus total earliest time = 540 + 30 =
seconds.

570

Note: The last moment can't be withdrawal as
the display holds only 20 cupcakes.

Text Solution:

I I
— 1Q —>

AAAA
VVVY

———o
L 12
202 Z:(3 4)
L o

Vi
le—— n=0
i=V!=2Il =1x1I| +2D,
=31 =21,
— =2
n=3nh

Vi=Z11 4t 245103

Vo=2Zr111+ 21

) [Z“ leH ]
W Zy Zxp

2312 = E = 1.33 52

Text Solution:

The buck-boost regulator with the given data is
as shown below

Q

l1
[T
+
Vs]_ -
(fs= 10 kHz, D = 0.25)
L=125pH, C=100pF

Output voltage in a buck-boost regulator Vg =

DV
(1-D)

VO =

025x20 _ 20,
(1-025) — 3

v
Output current, I = & = 23—0 X % =

% Amp
We know that peak to peak output ripple is

_ LD
voltage AVO = f_C
20 0.25
Or AVog=~ X ——=——
0 g 10x10°x100x10
AVO= §VO“S

Text Solution:
X4 =j0.5 p.u, X5 =j0.5 p.u, Xg =j0.2 pu
zy, = jO.5 [line to line fault]

uuuuuuu

GATE

zr, = 0 [line to ground fault]
Now,

V3V

X1+Xx2 +zfl

(IF)line to line —

(I ) - 3V
T)SLG = Xi+xatxo+3zy, +3x,

(If)L.L = (If)SLG
V3x(1)

j(0.5+0.5+0.5)
Xp = j0.466

=0.466 p.u

_ 3x(1)
~ j(0540.54+0.24+0+3x,)

Q14 Text Solution:

Q15

Q16

Total students = 800

No. of students like at least one subject

= No. of students like one subjects + No. of
students like two subjects + No. of students
like all three subjects

= (150 + 120 + 100) + (50 + 30 + 80) + (70) = 600
No. of students who like none of the subjects =
800 - 600 = 200

Text Solution:
The average current flowing through the
PMMC instrument is I3, = 20pA

for the given full bridge rectifier,

Maximum current value,
Iy = 5 X Ly = 107 pA

From KVL, I, = II:'"+R (where, Vy, = \/5
Vime) 0!

‘V4' = Total voltage drop =2 x 0.7 = 1.4V

(=

m

AAAA
AAAA
A

CS PMMC

0.7V
= 2kQ
107 x 10°° = w ( from
2000+R,

equation (i)
Rs = 403.59 kQ

Text Solution:
By default, we assume ideal diode,
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Q17

ip  maximum at (11 -64) and the waveform will

be continuous due to inductor.

S
A

\J 'mt

IOA
H H > ot
0, n—0, @
. _ Viu(cos §;—cos wt) + E(6,-wt)
lo= wlL wL

( when the diode is forward biased).
Here, 64 =

sin”! (V%) = sin”! <23101\0/§> = 19.77°
The output current will be at its peak at wt =1
-8,

at wt =180°-19.77° = 160.23°

2304/2 (cos 19.77°~cos 160.23°)

110(6,—7+6})

H0(max) = 272X50x5% 107 100 25X 107
. _ 1102x19.77-180  x_

'O(max) =389.744 + —IOOHX5X10_3 X 180

iO(max) =21 807 A

( 1°= fggrad)

Text Solution:

Given for both MOSFETS, |V1| =2V

Ky (L)=0.1mA/V?

Checking the values of saturation currents of
both MOSFETs to find the maximum value of

lD -
+12V
3: 10 kQ Vbz =12
V5, =6V
——e—] T,
§§ 10 kQ *V,=Vp=Vp,
Y ID
=
Vs =0V
—SV=V,

For T4 (NMOS):-

Vg1 =0V Vg = =5V Vp; = V(Let)
Ves)r, = Vo1 —Vs1 =5V

Overdrive voltage (Vgs — V1)1, =5-2=3V
UpDsa = 5k (%) Vas — Vi,

=1x0.1x107 x9=045mA

uuuuuuu

GATE

Condition for saturation

Vps)r, > Vs — Vg,

=V, - (5) >3

For T, (PMOS) :-

Vs =12V, Vg =6V, Vp =V, |Vr| =2V
(Vsc)r, =Vs — Vg =6V

Overdrive voltage

Vs =1VrDr, =6-2=4V

Up2)sar = 3k (FF) Vs = 1V ])?

= 2%0.1x107 x 16 = 0.8mA

(IDI)Sat =0.45mA (IDZ)saz =0.8mA

So, PMOS is capable of supplying more
current.

Condition for saturation of T, :-

Vs >(Vsg — |V11)

=>12-V,>4=

As both the devices are connected in series
and saturation currents for both are not equal,
so they can't be in saturation simultaneously.
NMOS saturation current 0.45 mA is much
smaller than the saturation current of PMOS,
so NMOS forces the current to reduce and
hence PMOS must reduce its effective source
to drain voltage Vgp so that it enters into its

triode region.

As source is fixed at V¢ = 12V, Voltage at drain
of Ty, i.e.,, Vi will have to increase to reduce
Vsp (= Vs - Vp).

Triode current euation of PMOS,

Iy = 2k, (%) [2Wse = Ve )Vsp — VEp|
= 2 X0.1x 107 [2x4x(12 = V)—(12 = V;)?]
=0.05x 107 (12— V;)[8 = 12 + V4]

Ip = 0.05x 1073 (12 = V) (Vs — 4)
Equating drain currents of T} &T5 as they are
in series

0.45x 1077 = 0.05 X 107 (12V; — 48 — V.2 + 4V)
= 9=V + 16V, — 48

=> V2 -16V, +57=0

= V, =10.645 or V, = 5.354

For V, = 10.645 = Vpq = Vpy,

PMOS T, Triode Ipy;=0.45mA

NMOS T saturation Ipj=0.45mA

So all conditions are satisfied hence we can
say that NMOS works in saturation and limits
the value of current to 0.45 mA and PMOS
follows this current being in triode region.

So the maximum possible value of drain
current Ip is 0.45 mA
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Q18

Q19

Q20

Q21

Text Solution:
(Vold)Base = 11 KV

(Sold)Base = 100 MVA
(Xpulold = 0.20 pu
(Vnew)Base =15 kV
(Snew)Base = 200 MVA

Vs \* oo [ Suew)
(Xp“)new = (Xp“)old X <(II//neIZ:)lj3 ) X( (Sold)BB

=020 x (240

)2 ><< 200%10° )
6
100x10

15%x10°
=0.293 pu
Text Solution:
VvV =2.3kV,
E, =2%x2.3kV =4.6kV
Developed power =
EyW . v:( 1 1 .
%, Sin o+ 7<X—q - X—d>sm26

3 3
_ (a6x10 iézsxlo ) in <16°> #

Developed power = 117.41 kW

Piev _ 117.41x10° _

60

23x10%)’
Mt

Ther =

Text Solution:
Option (a), (b), (c) are correct

Option (d) is incorrect because for spherical
Cartesian co-ordinate system with general
point p(r, 6, ).
not vertical angle.

is the horizontal angle and

Text Solution:

F=Xy+xyZ+xyZ
=Xy(Zz+Z)+xXyZ+XxyZ
=XyZz+XyZ+XyZ+XyZ

As given x = z = 1, then it will show don't care
about the truth table: -

x y z F
0 0O
0 010
01 01
01 1 1
1 0 0 1
1 01 x
1 1 0 1
1 1 1 x
K-map:-
YZ
XN_00 01 11 10
0 1 1 H—Y

[T > [Ix1 1]

44—

uuuuuuu

)
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Q22

Q24

GATE

F=x+y

Text Solution:
Using torque-speed characteristics

T4
Tmax
atf =1
Ts
N
T4
o atf, =2f
Ts
5 R
N

For f' = 2f,
as speed control at above base speed
Tmax &« =

Ts f
And ﬁ = <f_;
Text Solution:
A demultiplexer selects one of many outputs,
whereas a decoder selects an output
corresponding to the coded input hence a
demultiplexer can be used as a decoder.
Duality can be obtained of any expression by
just interchanging the operator [e, +].

If any identity (0 or 1) is present in the
expression, then interchange 0 by 1 and 1 by
0.

The input to output pin ratio of a multiplexer

with n control inputs is 2" : 1.

Text Solution:
Let X(z) = log(1 - 52)

dX(z) _ -5

dz ~ 1-5z

’de(z) _ 5z _ 5z _ _ -l
dz T 15z T 5z-1

1-Lz-1
5

Applying the Inverse Z-transform,

nX(n) = (%)nu (—n—l)

(5)'u (1)

n

since |z| < %
So, X(n) =

So, & = % p
So, aff = = =0.2

+1

9
1
5
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Q28

Text Solution:
. t:
L =lim (l) amx
x—0 X

Take log both side

InL = lim tanx(—lnx) = lim =12* | (= )form
x—0 x—0 cotx 0
using L'hospital rule
lim ——— = lim( 922 )= lim (S22 - sin x) = 0
x—0 —cos ec’x x—0 x x=0" X
InL=0
L=e"=1
Text Solution:
+__ Vi L1 _ W .
vi= (R+L) 5 = SRCH (1)
_ vt 1 + _ 1+ 1
Vo=tV =VT(1+ )
_ 17+ ( sSRC+1 .
VO =V (W) ....(II)
Vo _ 1
Vi = sRC

It is low pass filter.
Hence, option A is correct.

Text Solution:
Pirated = 300 MW
Porated = 400 MW
f=50Hz
R1=6%, Ry =4%

The full load frequency of both generators will
be same, because they are operating in
parallel to share the load.

fi = f- 525 X Py, = f- 325 X P,
1 rated 2 rated
f1 = fz
R f _ R,f

f_ l:'1 rated X P] load ™ f_ P2 rated % P2 load
6 _ 4
300 XP1 =350 X P2

2P = Py .....(D)

P, +P, =600.....(1I)
From (1) and (II)

P, = 400 MW
Text Solution:

Surface functionis f(x, y ,z) =x+2y -5
_)

Normal vector to the surface = V f
AT AT S
=50+ oy D + 579z
° d d
Vy=a-(x+2y—>5)az +a—y(x +2y —5)aj
+Z(x+2y -5z

_)
Vf=ag+2¢l§

Normal unit vector to the surface is
-

~ v

aN = i_,—f
7]

~ a.+2a,

2y = 4 E170)
V12422

Electric field direction is Normal to the
charge surface. so dg = ay if electric field

uuuuuuu

Q29

GATE

point is above the surface then

A a.+2a,
ag = +

V5

When x = 0 in the surface equation then
+2y=5 y=25

Wheny = 0 in the surface equation then
X+2(0)=5 x=5
So surface goes through points (5, 0) and
(0,2.5)

Surface on xy plane for all z is shown below

z

Electric field at at(-1,0, 1)
For this point x < 5: y< 2.5 so this point is at
backside of the surface.

N a;+20?
A =— \/5

E=ll, _ __exi0? N s
2e0 " E o[ Lx107] V5

. P _ 108z 216z

o B = v az NG a; Vim

. P _ -108x

. WEN= 70?—303507 V/m

—-151.7a3-303.5a5V/m

Text Solution:

= 250 _ i
lf= 155 =2A field current

l;=16-2=14A armature current

At no load,
E,=250-(14%x0.2)=247.2V

Constant losses = (247.2) x (14) + 250 x 2
PnL =3960.8W

Let stary losses=0 W
At full load, I;=152-2=150 A

-2
Total losses =195 x Ry + Py

= (150)2 x 0.2 + 3960.8 = 8460.8 W
Input power = 250 x 152 = 38 kW, then

1 —Losses
o = e 100

__ 38000-8460.8
- 38000 x 100%

= 77.73%
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Text Solution:

From the given root locus diagram, the OLTF
k
s(s+3-j)(s+34+))

( k=dcgain,s=0and -3 tjare poles).
Characteristic equation is, 1 + G(s) H(s) = 0
k+s(s?+6s+10)=0

For break point, % =0

+10=0

s=-1.183,-2.816
The root locus is as shown

(Break in)

-2.816 /
S 4
- :/\\

"-“.. M

can be written as, G(s)H(s) =

= dk_35249)¢
ds

-1.183
(Break away)

Break inpoint 2816

= Tis3 ~ 238

Break away point

Text Solution:

x(n) = cos (%)

So, wg =
Period = 2{ =4ie,Ng=4
So, x(n) = 2% e/won 4 % e~ Jwon
x(n)=1 /5" 4 L gisn
DTFS  x(n)= 207" ¢y efkenr )
So, DTFS indices are:
k=0,1,23
Compare with,
sk =1

x .
eIEn = oi(2n-

[SIE

%)nzej%[n :}k=3
This gives Cq = % and C3 = % both are non-

zero quantities.

Text Solution:

1. Var(aX) = a*(Var(X))

2. for independent X and Y

Var(aX + bY)= a*Var(X)+b*>Var(Y)

(A) Var(2X)= 2% x Var(X)=4 x4 = 16

(B)

Var(X — Y)= Var(X)+Var(Y)=4+9 =13

©

Q33
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Text Solution:

e Y-bus matrix is easier to construct by
adding to total admittance connected to
bus for diagonal element and for non-
diagonal element just reversed the sign
of the admittance connected between
respective buses.

e While Z-bus matrix is hard to construct
because of this we need to use Z-bus
algorithm which consumes more time
and contains lengthy calculations.

e As interconnection between the buses in
power system is much lower, so Y-bus
matrix is sparse on the other hand Z-bus
matrix is used to solve fault analysis and
Y-bus matrix is used to solve load flow
study.

[Z]5us = [Y s
e Hence Z-bus matrix is full matrix.

Text Solution:
Using the formula:

limax) = 1z(max) * ILgmin)

limin) = 1z(min) * lL(max)

For the Zener diode to operate in worst case
condition,

_ 188 _ 10 _ _
max) = J00. = T00 = 100 MA = Izmax)

Pz(max) = Vzlz(max) = 100 x 8 = 800 mW
Hence, option b,d is correct.

Text Solution:

We know that,
sen(r) = =

By using the duality property:
j% =2z X sgn(—a))

% = jsgn(—a))

sgn(w) is an odd function, then sgn(-w) = -

sgn(w)

: % = —jsgn(a))

h(t) = % = —jsgn(a)) = H(a))

h(t) = L

it

Text Solution:

Deflection torque | Ml
1 72 dL
E I E N-m

Given, Current, |1 = 1.9A, |, =2.4A

instrument Ty =

Var(2X +3Y)= 2 Var(X)+3*Var(Y)= 4 X4 + 9 X9 3,9 ion 6. = 30.4°, 6, = 50.2°

(D)
Var(% ): Var(

uuuuuuu

Inductance Ly =250 pH, Ly =255.2 pH

dL _ Lo-Ly _ 2552250 _ 5.2
d9 — 0,0, — 502-394  10.8°x-%

180
=27.59 pH/rad
Deflection torque for 202A current, 46.5°

deflection is,
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GATE

Tq= % X (2.2)2 X(27.59) Now, Base current on LV. Side of transformer
__20x10° 3
= 66.77 x 1076 N-m Is =7 pag — 1O3x10
Spring constant, k6 =Ty Fault current in L.V. side
k= Lo — 66.77x10°° = Base current on L.V. side x Fault current in
0 46.5x = ou

— -6
= 82.27 x 107® Nm/rad — (1,05 x 103) x (11.90)

Q37 Text Solution: lf = 12.49kA
For circuit 1 atzgeadé/;tate, Now fault current of generator -1 is
AMM—> Ip,, = 8‘% X 12.49 [Current division]
. Ik, =5337kA
12V—=— il(OO)I iiz(w) Q39 Text Solution:
For a spherical system,
_)
. , V =V,a, + Vyag + Vya
I(o0) = i () + ix() = 1_22 =6A rar+ Ve ¢de
divisi ) -6 2 12 Divergence of V',
From current divisions iy(«) = 6 X 535 = == v. 17 1 o(rv,) 1 (sin 0 V;) L)
4A o or rsin 06 rsin® op
R R _ 1 3.4 1 9 sin ¢ sin 6 cos 0 1 0
For circuit 24'2_; steady state, V-D= = (r sin 9)+ Pyl 3 +5n7 % (r COS ¢
_)
—Ww—l V-D =
+ 3 si ; i S
4 - sing 9 (sin20 rsing d(cos ¢)
+ _VCI(OO) r_2S1n9+ sing 00 ( 2 )+rsin9 op
SV 0A I+ ( sin 26 = 2 sinB cosd)
T_ch(oo) =4rsin @ + L x 2820 1(_in ¢)
=
From voltage division From Gauss law, § D - ds” = genc
3 -
Rule, Voo (°°)= 55>< 316 (From divergence law or V - D = p, = volume
- 15 _
Velw)= 5 =3V charge density).
Vo (e | . cos20sing .
,(()) =3ix1=30-11667ma po =Ar sinf+ == —sing
i (e
! atr=1,0=1%, ¢=%

Q38 Text Solution: . o . cos(2x45°)xsin30° . o
Let Us assume Pv = 41X Slll’l 45° + T Tamas s 30
Common base MVA = 20MVA =A% —5—3=2328 c/m?

Base voltage for LV side of the transformer =
Q40 Text Solution:
11kV ) (KPH,([ )
Base voltage for HV side of the transformer = Y(s) _ (B+55246543) s
220kV R(s) — 1+M
20 1 2 5445534652435
XGy(new) =j0.04 x (33 )X (1) =j0.08pu Yo _ 2Kps+2K;
20 A2 R(s)  s*+553+652+(3+2Kp ) s+2K;
XGa(new) =j0.03 x (I3 )% (§7)” =J0.06pu Characteristic Equation:
Reactance diagram vy(i)ll(;ase as shown below s4+ 553+ 652 + (3 + 2Kp)s + 2K, = 0
j0.

Equivalent reactance,
__( j0.08x,0.06 .
X _< 70.08+/0.06 >+JO'05
X =j0.084 pu
Fault currentin pu
— 1 _
1, = oosa = 11.90pu

uuuuuuu
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1 6
&
3
§ 5 (3 +2Kp)
52
(30—35—2Kp) 2K,

s ( A2k )(3+2Kp)—10Ki

5

(27—2](1) ) 0
S
SO
2K; 0
ZKi >0 Ki >0 (1)
27-2Kp>0 Kp<135 ..(2)
(27—2KP ) _ .
(3+2Kp)—10K;
5 50K;
22Kp :(3 + 2KP)_27——2K,
(=*)
50K;
(3 +2Kp)> 7-2K,

81 - 6Kp + 54Kp -4Kp? > 50K;
-4Kp? + 48Kp + 81 > 50K;

2
K < —4K2+48Kp+81

50
dK; _ _
m = —8Kp +48=0
Kp = 6
Therefore, K; = 4.5

Hence, option A and B both are correct.

uuuuuuu

Q41

Q42

GATE

Text Solution:
Afulation for Vin

Vih = Vx

1 (=)0 [open circuit]

I, =0.2Vy

Vag = Vx = Vin

Apply KVL in left loop,
-Vy+3l,+10=0 (1)
Put I, in equation (1)

-Vx +3(0.2V,) +10=0

Vy =25V Vi =25V
Calculation for Rep

Voltage source short circuit

KCL at Node A,

l1 = 0.2V, + |

Apply KVL in total loop,
-Vy +51+3(11) =0

Vi +51+3(0.2V+1)=0
-Vy + 51+ 0.6V, +31=0
-0.4V, +81=0

0.4V, = 8

Ry =2 =2 =20Q

Text Solution:

Vo _ (Rlg) _ —RyR _ —RaR,

[ 11=02V,+1]

V; R, T 1+sRC " 1+jwCR,
.
If w >> RO’
o _ —Rz/R] _ —Rz/Rl
Vie ~ 14jwCR,  l+jw/(1/R;C)
For w >> ﬁ; [a)/(l/RZC)] >>>1, so

gain can be approximated to

(=)
v Uw)

Vie. = jo R,C  JjoRC
| .
OrVy= e /V,-,,dt acts as integrator.

|
If w << &C>

Ry
w _ (=)

Vin 1

W
Or |+
Vin
amplifier.

:% => V()=<§—T)Vi acts

as
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Q43 Text Solution:

Qn+]=D=TQn+Y Oy (Z=Qn)
Comparing with characteristic equation of JK-
FF,

O =J 0, + K Q,

X=K,Y=1J

GATE

Isc(line value) = 120A

Isc(phase value) =120/4/3 A

When connected in star across 400V, the
starting current per phase drawn by the motor
stator during starting is
Ist per phase = %X lsc per phase

Q44 Text Solution: _ 1 120 _ }/—ﬁ — 40A
The waveforms are shown below, Y ARV
VmSinot since during starting, motor is star-
s
corrected,
B Ist per phase = line value of Is¢ = 40A
T T
> 2 2r il line value of starting current 40 __ 1.9
0 H L H i i line value of full load current 72097 T
ir14 i Q46 Text Solution:
I 2 .
Sampling frequency (ws) =
> ot 2z _ 27 _
- o T = 501 = 2007z rad/sec
a=3 X(O))
ir24
> ol | A, T A &
o I L e
ind . —S0n | 50m
H Output of samples Xo(w) =
T 2n R 1 -
> ot i zn=_m X(w—100)
i ~ -
=100 Y X(w-2007n)
4007
» ot *
3 T
2i 1001 1001
iﬁﬁsma)t: %sina)tz % sin wt T T -
N 150 .- g 9 —150nr —50m 50 150m
= R—]Slna)t = msmwt = 5 sin wt U
lgc = H(w)
/2 2z A
21—” o/ % sinwt dwt + /fz(% sina)t) da)t] 0.01
T
= - [0.75 (—cos 1) + 1.5 (—cos wn) 5 | o
=L [075(1-0)+150-1) 100z 0 100m
=-0.1194 Amp or-119.4 mA 50, Y(w) i Xw)H(w) -
47r5(a)) + 7[6(w + 507) + 6(w—507)]
Gives y(t) after using inverse Fourier
Q45 Text Solution: transform
Here, full load line current drawn by the A y(t) = 2 + cos(500t)
connected motor may be found form Therefore. A = 2
P =+/3Vy I cos
\/_ LiL ¢ out Q47 Text Solution:
.. Input power (P) Sl ;
P ef ficiency Since
3 .
p=1% _ 11 627kW E} = (Vicosp+ I,R)* + (Vising + I,x,)?
I = 11.627x10°  _ 5 97 4
V/3x400x08 {since R, = 0}
Now, with 100V, the value of short circuit J )
: aXs
current of the A connected motor is . E% =V? [C052 ¢+ (sm $+ T) ]
Ilf fullfn;:rrr:al' volzage we;e appl)(ljie;d, the line IHV):S = x, (Pu) —02 (Given)
value of short circuit current would be
E2 = V;2[(0.8)* + (0.8)*
=30 % (350 )= 120A 7 =V|08)7 + 087
Q Android App | iOSApp | PW Website
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Q48

Q49

=1.131V;

Ef-V, L131V,-V,
%V.R= -4~ =——"x100%
=13.1%

Text Solution:
Given:-P=6

A = 2(Wave connected)
Z =720, N = 1000rpm,

Rsh =100 Q, V = 200V

= 5mWhb, R, = 0.5Q,

— ¥V _ 200 _
= Iy = R = 100 =2A
_ 9ZNP _ 5x1073x720x1000x6
Back emf (Ep) = oA = )
Ep = 180V
Now, for shunt motor
V=Ey+I4R,
_ V-E, _ 200-180 _
Ia = &= o5 40A

Line current I =15 +lg, =40 + 2 = 42A
Motor input = Vx || =200 x 42 = 8400W

Armature cu loss = |q2 Ry = (40)2 x (0.5) =
800W
Field copper loss = Ich2 X Rep, = (2)2 % (100) =

400W
Total copper losses = 800 + 400 = 1200W
Also rotational losses is 1000W
output power = input - losses
= 8400 - (1200 + 1000) = 6200W
Efficiency of motor is

_output _ 6200
T Tinput T 8400 % 100%
n=173.80%
Text Solution:
Given:
L-! {%}z e? - cos3t+ a- e - sin3t
=
ﬁ = L{e2t - cos 3t} +a- L{e2t - sin 3t}
.. b — a
. L{sm at} = i
bt | o — a
> L{e sin at} e
Similarly
L{ebt - oS at} =_5b
(s—b)*+a?
s+3 — s—2 a-(3)
(s—2)*49 (s—=2)%49 (s—=2)>49
s+3 _ s+(Ba-2)
(=2249  (s—2249
=>3=3a-2
= a=3=1.667
Soo=1.667

uuuuuuu

Q50

Q51

Q52

GATE

Text Solution:

Using small signal analysis
sk 50k Iy

MWW—TWW- V[)
where R’ =(100Kk) | | 8k || 5k =2.98 kQ
Ry
AVVVAV
> o >
R 2R, R, 3R
—BIR, —100x2.98 kQ
A=Y = PDR 100 =-119.4
VI[ IBrzr 2.5k
Ceq=Cn+ Cu(1-A) =7 +1(1+119.4) = 127.4
pF
R =1[Rs | | Rg)+ Ry | | Ry = 1.64 kQ
fiy = —— =762.1 kHz
27 Ry Ceq

Text Solution:
Option A.

generated voltage waveform, chording (a) =
180°

—

Option B. is a correct statement.

To eliminate nth harmonic from

Option C. a 3 - ¢ winding will produce a
forward rotating seventh order harmonic at
the speed of (%) of synchronous speed

Option D. It is correct because KVAgy =

(1.15)KVA1 20

Text Solution:

We know that 20 dB/decade = 6 dB/octave

So, ‘2' poles at origin 1 zero at wq = 2 rad/sec, 1
pole at w, = 20 rad/sec

(Initial slope = -40 dB/dec)
k(1+2)

s2(1+%)

At wq =2, magnitude =0dB

T(s)=

from approximate Bode analysis,
Gain at (wg) = 0 dB = 20 log(k) + slope x
log(wo)
(wg =2 rad/sec)
0=20log k - 40 log2

k=4
4(1+3) .
So, Ts) = —7—~ = G(s) for an input
s (1+2‘—0)
51
1)
ess for %’zu <t> = ki where, k; =
lims2 G (s
s—0
1+
ky=lim s x -+ ( 3) =4
50 s (1+5)
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So, for
1.25

Q53 Text Solution:
Given:
X+y+5z=3
X+2y+2z=5
2x+4y +4z =k
AX=B

[A|B]=

N = =

1
2
4

B SRR |

3
5
k
For the system to have infinitely many
solutions,
Rank(A) = Rank(A|B) <3
All 3 x 3 minors of [A|B] should be zero.
consider a 3 x 3 minor of [A|B]

153

2 2 5=0

4 4 k

1(2k - 20) - 5(2k - 20)+3 (0)=0
2k-20=0

k=10

Q54 Text Solution:
From Laplace transform of the circuit, when

the switch is ‘'ON’ and diode turns ‘ON’ as:
o—o

sL
+
230
-~ T I(s) 1
- sC
30
S
(%) 260
I(s)= sL+% = S(SZLC+1) X sC
- 260C _ 260
P 2
LC(+LC) L(52+<#> >
1
g = 2> 1 X —
o (5e)
) 2600/LC .
i(t) = \L/_ X sin (\/’L_C)
( sinwgt & —2— )
C()O+S

So, peak value of diode current is i(t)peak =

260,/€ =260,/ 2

Q55

Q56

Q57

GATE

Text Solution:

Text Solution:
Given If = 7500A

Ip = 500A, Is = 5A

% PSB=125% =1.25
_ Iy _ 7500  _
PSM = %PSBxIp — 1.25x500 — 12
As per given table operating time for PSM = 12

is 2.8 sec

But in given question T.M.S = 0.4
Operating time of relay = T.M.S. x Time from
table acc to P.S.M
=0.4x%x238
=1.12 sec
Text Solution:
Given, V| 1 =0.9V, Vy1=1.8V
C=0.4 pF, R=10k, Vg ¢ = £5V
The circuit is astable

multivibrator,
Vo
A

behaving as a

+5V-

—5vV4
Vep
1.8V [

0.ovl” tLith

t=0[¢—><¢—>
t ligh tLow

To find tyign,

Assume t =0 and t =ty as shown,

V(0*) = 0.9V, V() = +5V

Ve(tign) = 1.8V

V() = V() + [Ve(0h) - V()] e7YT

=RC=10%x0.4x106=0.4x 1072 sec.
Ve(tpign) = 5 + (0.9 - 5) e RC

1.8=5-4.1e"VRC

e t/RC = 0.7805

-0.2478
ty =0.2478 x 4 msec

ty =0.9913 msec

—n / RC=In(0.7805)=

uuuuuu
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Q58

Q59

Q60

Text Solution:

For An EX-NOR gate output is high when
Both inputs are same i.e. both 0 and both 1,
Hence output waveform is

The output Y is repeating itself after 8usec
Hence, Tp = 8 psec

1 _ 1 _

Text Solution:

Given: DE is (D2 +1)y=sint

AEDZ+1=0

D=+i
= y. = cjcost + ¢; sint

. _ 1 2 a2
PI: (yp> = a1 sm<t> D 1
= =5 sin(t) (Denominator = 0)
_ t . _t — t
= Esmt = 3(—cost) = —5cost

y = cjcost + cosint — 5cost
yO) = ¢, X 14+0-0

> [o=c

" : 1 t o
y' = —c;sint + CzCOft — 2cost — +(—sint)
( ) = Ote-y
=C 5
-1
= (¢ = 2
1 t
y = 5sint — cost
y(n)= %sinn — Jcost = 7 =1.57

Text Solution:
(i) for aline to line fault, fault current is given
by.

I _ \/§V17h
f(LL’) - X1+x7
\/§><(15000/\/§>
X1 +x, = 200 = 7.895 Q
(i)  For aline to ground fault, fault current is
given by
I _ 3 Vpn
fLG) = Xo+x1+x2
3x(15000/\/§)
3200 = o
0+Xx1+Xx2

Xp +Xq +X2=8.119
Xg=8.119 -7.895
X0 =0.224 Q

Now, base impedance

(V) Base mf
Zbase = Gya,s = 50 =45Q

X0(pu) = 0 = % = 0.0497 pu

Z Base

uuuuuuu

Q61

Q62

GATE
For unit value of zero square reactance of the
generator is 0.0497 pu

Text Solution:
DTFT

x(n) «— X(e/w)
x(ef)= X, x(n) e
x(e)= X, . x(n)
Since nX(n) ET» dxi;f”)
or dX e!‘” _ z ( )e—jwn
or .dXd(:’ ) ’ = Z::A» nX(n)
w=0
dX ()
So, A= —] S
! X(efo)
From graph given, % = 0 and X(el%)
w=0

=1

So, A=2=0

Text Solution:
x3-5x+3=0

As sum of the root is (_Tb)
So,a+b+c=3=0

a b c
b ¢ a
c a b
cp =>¢c+cptcs
a+b+c b c
=>la+b+c c a
a+b+c a b
1 b
=>|a+b+c]ll ¢
1 a b
=>0
| PW Website
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Q63 Text Solution:
For maximum power transfer,

R =Ry = 10Q
Vi = 50V
h
AW
T >
\ CJ_D ViER,
V=
Vi = 38 <250
Now in circuit,
L, A Iy

>
>

\ &

+
10Q v,

2200 ®> 100
50v RN v

Voltage across 20Q resistor = V| =25V

_ 50=Vr _ 50-25 _
I =—*=">=254

— ¥ _ 25 _
L=2t=2=1254

KCL at node A,
I3=13-1,=25-125=1.25A
KVL in loop (1)

-V, +10I3+V, =0
-25+10(1.25)+V, =0
Vy=125V

AAAA

Q64 Text Solution:
Given, x4(t) = te~Itl
elth = e tyct) + et u(-t)
FT 1 _ 2
I+jw l—jo = 1+w?
FT . 4
tx (l) - ]%X(a))
. d 2 . Hjo
']dw ( 14+w? )_ (1+w2)2

—4jo
(1+w2)2

t
(1+t2)2
L FT o
¢ - 1+w?

Xq(w) = ()

Also, x5(t) =

uuuuuuu

Q65

GATE
—jdw
(1+a)2)2
By the duality property,
FT
x(H)e X(w)

FT
te !l o

xS 27 X(~w)

4yt FT
—ﬂ2 o 21(-w) el
(1+2)
FT
or xt)=—= < i—’; X w X el

(1422)

Xo(w) = — % jewe !

Xi@ _ _Ajw 1 —8 _ 1
2@ T (ha2) . Zee T (1) e
Atw=Tt

3 x — _—x-L=04987~050

d (1+7r2)2 e

Text Solution:

Let Y(s) _ 10(s+3) . X(s)
Us) = (s3+4652+11s+6)  X(9)
Then, Y(s) = (s + 3)

X(s) (i)
10U(s) = (s3 + 652 + 115 + 6) X(S)
.. (i)

From inverse Laplace transform,

x(1) d*x(t) dx(t)
7 +6 ) +11 = +6x| 1) = 10u(r)
...(iii)
letx=X] = X] =X = X)=2Xx3
So, from equation (iii),

X3 +6x7 +11x; +6x; = 10u(?) ..(iv)
= —6x%(t) - 11x5(t) - 6x3(t) + 10u(t)

X3 = Xq
X1=Xq
A =
0 1 0 0 b
0 0 1 |,B=0 | =]b
-6 -11 -6 10 b3

Also, Y(s) = (s + 3) X(s)
y(t) = +3xq7 =%, + 3x
y(t) = 3x4(t) + Xo(t) + 0.X3(t)
C=[310]=[Cq C, C5]
bi+C; _ 043

G — or1 - 50
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