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Offline GATE Mock-2 - Solutions

General Aptitude (GA)

One Mark Solutions:

01.

02.

03.

04.

Sol:

0s.

Sol:

Ans: (b)
Ans: (b)
Ans: (¢)

Ans: (¢)

LCM of 5, 10, 15, 20, 25 and 30 is 300 So, the
bell will toll together after every 300 s= 5
min

So, number of times they toll together

_Oi-1s
5

Ans: (a)
Let A had Rs. x and B had Rs. y in the
beginning

If B gives 400 to A, then
X +400 = %(y400)

4x + 1600 = 5y — 2000
4x — 5y =-3600 @)
If A gives Rs.200/- to B, then

y +200 = % (x-200)

2y +400 = 7x — 1400

7x 2y =1800__  (ii)

on solving equation (i) and (i), we get
x =Rs.600, and y = Rs.1200

Hence, B had Rs.1200 in the beginning.

Two Mark Solutions:

06.

Sol:

07.

Sol:

Ans: (a)

The two persons could have entered at

I station (ticket for 2", 3", 4™ (or)
Lingampally) = 4 tickets

2" station (ticket for 3", 4™ (or) Lingampally)
= 3 tickets

3™ station (ticket for 4™ (or) Lingampally) = 2
tickets

Total number of tickets available
=4+3+2+1=10

So, different sets of ticket they may had

10! 100 10x9

~10C, = 0
2(10-201 281 2

45

Ans: (b)

- Number of boys in the class= 18
Number of girls in the class =48 — 18 =30
**HCF of 18 and 30 =6

So, a row can have maximum of 6 students
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08.

Sol:

09.

Sol:

10.

EE-GATE-19

Ans: (b)

Let the angles of the quadrilateral be 3x, 4x,
5x and 6x respectively

Then, 3x+4x+5x+6x = 360°

18x =360° = x = 20°

Smallest angle of the triangle
= 3x20x % =40°

Largest angle of the triangle = 40 x 2 = 80°
..Second largest angle of triangle

= 180° — (40°+80°) =60°

and largest angle of the quadrilateral

= 6x = 6x20°=120°

..Hence, required sum = 60+20°= 180°.

Ans: (a)
Number of pages typed by Ashu in
lhr:£:6

7

Number of pages

lhr:ﬂle
4

typed by Mohan in

Number of pages typed by both in
lhr=6+10=16
.. Time taken by both to type 240 pages

@ =15hrs.
16
Ans: (b)

01.

02.

Sol:

03.

04.

Sol:

0s.

Sol:

Electrical Engineering (EE)
Ans: (¢)

Ans: 0.49 (no range)
At maximum efficiency, ohmic loss = core
loss
Ohmic loss at 70% of full load = (0.7)* (ohmic
loss at full load)

= core loss

coreloss

ohmic loss at full load e

Ans: (d)

Ans: (a)
Total charge, Q = J p,dv

vol

005 =® 2=n
- j j I0.2x10’6rzsin9drd9d¢

=0.03 6=0 $p=0

3 0.05
= (0.2) x (27m) x (2) x % x107

0.03

- Q=82.1pC

Ans: (d)

fx)=x"+x+2

=fx)=2x+1

For getting maximum or minimum values,
fx)=0

-1
=>x=—
2

f'(x)=2>0

SOAtx = _71 , f(x) has minimum value.
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06. Ans: (b)

Sol: dx_x =ye’
dy 'y

] %dy —logy

IF=-¢e =e -

1

y

X.l = J.yey.ldy+c

y y

Xoete

y
y()=l=>1l=e+tc=>c=1-e
X

—=d+l-e=x=(E"*+1-e)y
y

07. Ans: 41.9% (Range: 39% to 43%
Sol: Before connecting capacitor bank,
P; =100 kW, cos¢; = 0.8 lag
Let the voltage is V)
So, I = _h
V, cos 0,
After connecting capacitor bank,
No change in real power = P, = P; = 100 kW
Power factor, cosd, = 1
Voltage =V, =1.05V;
So, I, = _P
V, cos ¢,

Percentage reduction in loss in feeder

— Ploss] _Ploss2 % 100%

loss1

_ Ir=Dr

2
T

x 100%

Where ‘1’ is feeder resistance

2 2
.. -1
% reduction in loss = -—2

1

08.

Sol:

09.

Sol:

10.

Sol:

2 2
Pl _ P2
~ \V,cos¢, V, cos ¢,
pY
V, cos ¢,

1 1
VA0S (1.05) Vi
B S
V2 x(0.8)°
_ 1.5625-0.90703 < 100%
1.5625
=41.9%
Ans: (a)
I,
ITOQ 5y 5100 /7 Vi
Q.
KVL:
+5-4+1-Vr=0
VT =2 \Y%
SO, RTH= £=g=2Q
1 1
Ans: (d)
E _ 1 s+l
R - 11 s+3
s+1 s+1
Ans: (a)
RAL instruction rotates the accumulator

content left through carry.
After the execution of ORA instruction, carry
flag will be cleared.
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MVI A,B7H; CY =X, A=B7H

ORA A ; CY = 0, A = B7H = 1011
0111
RAL ;CY=1,A=01101110=6EH

11. Ans: 0.1 (Range: 0.05 to 0.15)
Sol: Mutually exclusive means P(A N B) =0
. P(A U B)=P(A) +P(B)
P(A " B%)=1-P(A UB)
=1-[0.6+0.3]
=0.1

12. Ans: (b)
50

Sol: R=0.05x —HzMW; D=0
100

1

R 0.05x 22
100

=40 MW/Hz

13. Ans: 4
Sol: 10 kQ

g ;

By the concept of virtual short,

Vi=V,=5V

Vo =-1(10kQ) + V,
=(-0.ImAx10kQ) +5V

V=4V

I=0.1mA

||||
v
v
AVBM
5
=

14. Ans: (B)

Sol: Let number of coils =T and number of poles = P
Then number of slots per pole = (T/P) Number
of slots per pole per phase = m

Slot — pitch = %T /py = (p/T) elecrad = .

. [T an
.my smn| ———
sin—— B P T 2

Distribution factor = 2 —
msinE T sin PTC
P 2T
Pr Pxn

Since T is large; sin —~—.
2T 2T

Hence distribution factor = %ﬁ /2)= 0.64.

15. Ans: (¢)

Sol:
44 1Q 2A

:+ W — »>-
2Ay, T4V T2AY, ¥
Q) 4028V 2024V 2Q34V

L I, =2+4 = 6A

16. Ans: (a)

Sol: Resonance frequency

1 [1 R
fo= o7
2n VLC L
_ L ;@j
21\ (0.2)100x10° (0.2
=31.83 Hz
17. Ans: (d)

Sol: System is unstable for any value of ‘K’ hence

it will not oscillate with fixed amplitude.
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18. Ans: (d) 21. Ans:3
Sol: t=0" iL(07) —2A Sol: Normal means multiplication of slopes = —1
L J L x+ty=P= 1+ gy _ 0
N § 10 dx
NT +Ve(0) —
l dx
oV X =4y
t=0" =2x.dx = 4dy
2A 2_X B g
+ Vg - 4 dx
- <iip Il=>x=2=y=1
| S P=x+y=2+1=3
24 22. Ans: (d)
1. d
50, Vi =1 [i.dt 23. Ans: 97 (95 to 98)
dv, i, Sol: 1=[7.dS [p=22]
dt ¢ )
tt= O+ 0.1 6.1
a 4 = I I (2p cos” ¢a, —psin 2¢€1¢J.pd¢dzép
+ . + $=0 z=6 (p=constant)
dVEEO )= 10(0 )=% =4V /sec
C . . 0.1
(22| 245020
2 4 |, 7
19. Ans: (¢) . 1=0.0964 Amp (or)
Sol: Rotor efficiency =1 —s =964 mA
=1-0.08=92%
.. Efficiency of 3-¢ induction motor is less 24. Ans: 1 (Range: 1 to 1)
than 92% since stator losses and mechanical Sol:
losses are also included. -ig o0
200 R
—
20. Ans: (d) s
Sol: In poisson distribution, mean = variance
V(BX-7Y)=9V(X) +49V(Y) =321
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Sol:
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_ s P (<
Zr=—-——+[1/jo]l=—+——
! 20 1/ jol 20 1+ jo
__J e I-jo
20 I+jo 1-jo
. . 2
_ L+]a)+m
20 1+’

7 ®° L ® _L
T re |lre’ 20

At resonance, Xt =0

So, ® 5 -1
I+ 20

=20’ =1+ o
' =1

So, ® =1 rad/sec
Ans: 5.5A (545 to 5.60)

The armature reaction and leakage reactance
effects at rated phase currents are equivalent to
3A of field current, from the short-circuit test.
This result will be true, no matter at what field
current the machine operates.

Since saturation and residual magnetism are
neglected, the open-circuit characteristic is
linear, passing through the points
(E=0,1f=0), and (E=300 V, Iy =5A).

So to induce a voltage of 150 V on open-
circuit, I needed is (150/300)(5) = 2.5A.

But we want a voltage of 150 V at the
terminals when the machine is delivering
purely lagging rated phase currents. These
currents directly oppose the field current, and
so to cancel their effect, an additional field

current of 3A is needed. Total field current

needed = 5.5A.

Two Marks Solutions:

26. Ans: (b)

Sol: For V; < =5V, D; is forward biased, D, is
reverse biased and Vo =—- 5V
10k
o_/vvv\v O
+ l .
D, D,
Vi<-5V l+ Vi=-5V
. 3V
Y - ~
O + —|— O
For V; > 3V, D, is reverse biased, D, is
forward biased and Vo =3V
10k
o—AWWN : o
: |
+
D, D,
V>3V l T R\
- 3V
5V - ~
5 w1 ;
For -5V < V; < 3V both D; & D, are reverse
biased and Vo=V
10kQ
0—’\/\/\/‘v T O
+ 1 J .
D,
SV <Vi<3V Vo=V,

Thus, the transfer curve is as shown below :

Vo
s

Lo---| 5V
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27. Ans: 4.9 (Range: 4.5 to 5.0) - fx) = 1_3 _0
Sol: Inertia constant (H) X
kinetic energy stored in rotor(MJ)  Xorl = Xg f(xn)
MV A rating of alternator(s) f'(x,)
1
Kinetic energy stored in rotor = lIoaz f(xn) = ~ 3
27N -1
0= * = '(Xy) = —
o ()= 1
w:2n><3000 '-'Ns=120><50=3000 1 ;
60 2 -
. — X
=314.15 rad/sec sl i (_1j
x;
K.E=—lo’
1 P =X, + {L - 3} X2
= Ex10000x(314.15) X,
— 2 2
— 4934511125 =Xn tXa— 3%, =2x—3X,
=493.45 MJ < X1 =2%0—3X;
h 2
_ 493.45:4'934 MI/MVA =2(0.1)— 3(0.1)
100 ~0.2-3(0.01)=0.17
28. Ans: 7.0 to 7.2 30. Ans: (b)
Sol: Given  circuit is 1-¢ T 'semi [iconverter Sol: The circuit is redrawn with all voltages and
(Asymmetric) currents shown. These are found by using
T— transformer properties and dot convention.
I, =1, =10 A prop
T
RMS SCR current 100£-36.87°A
_ > A +
I =1, 2 =% =10 5074 -
2 2 10040°v§ lv
_ T )
L, 300£0°V
——p I load
29. Ans: (d) * + J1254-36.87°A
400£0°V o
Sol: Put, x = 40020 §hv
3 - - —
= l =3
X
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Applying KCL at P;

I, =[100£-36.87° - 252 -36.87°]
= _75/-36.87°
=75/143.13°

75£143.13°A 143.13

687 RP

75£-36.87°

31. Ans:—-4.1 Range: —4 to—4.2

Sol:
hl%ka
10 kQ P
2V
«— B Ve
I cl+
kl%3k9
8V
By KVL,
8 = 10k(B+1)Ig +Vgg + (10k)I5 — 2
10207 _j5 08 HA

®~ (10k)(76)+ 10k
Ic = Bls = 0.906 mA
Ig=(B+1)I5=0.918 mA
By KVL,
8 V= (10 kQ)Ig + Ve + 3kQ x Ie) =8 V
Vic = 16 — (10 kx0.918 m) — (3k x I¢)
Vee=4.102V
Veg=-Vec=-4.102V

32. Ans: (¢)

600
P y 1800
1000 3600

Sol: 600 = =2000 W

33.

Sol:

34.

Sol:

Ans: (d)
Z=A+AB+ABC+ABCD+ABCDE
Z=A+AB+ABC+ABC(D+DE)
Z=A+AB+ABC+ABC(D+E)

[+ X+XY=X+Y]

Z=A+AB+AB(C+C(D+E))

Z=A+AB+AB(C+D+E)
=A+A(B+B(C+D+E))
=A+AB+C+D+E)

= A+B+C+D+E

Ans: (b)

Balanced load

Primary Secondary
Turns ratio = 1 asumed
for each 1-Ph-transformer
Normal-A

1£0° +
V£0°

- 12120

s60°
[)
V£-120°

- 14120°

Secondary

Primary

open delta balanced load

Assuming supply & load to be unchanged,
each transformer winding carries /3 times its

rated current. Hence over loading is 73.2%.
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35. Ans: 3 (Range: 3 to 3)

Sol:
2H
3H./\
. 2111%
1 /) A,\zl‘_l/'A °
V(t)({) 1; SH /) 4H
1
()34, S[d‘z—d”} diuz{dﬂ:o
dt dt dt dt dt
di, _di
8—L—-5—2=v(t) ........ 1
TR U )
5[diz d‘}f”z_zﬁ_z{%_%}
dt  dt dt  dt dt dt
_odh
dt
sl sdh g )
dt dt
Solving (1) & (2)

di,
8-5
YOS
di;
v(t)=33"
= Lr=3H

36. Ans: 10A
Sol: power balance eq: Py =P,
= 6,000 = V. [y =Is =30A

Equivalent circuit in first 3 steps are as shown

in Fig.
I,

Hence, switch current wave form is as shown

in fig.

A gy

N [ R i

> ot

wlat----

2n T 21
3
I, .= I—S E><2 +1 x X ><L
o 23 3| 2n
=I—S=£=10A
3 3
37. Ans: (¢)

Sol: Under normal operation, let the phase currents
be i, = Icosmt; i, = Icos(mt — 120°);

and 1. = Icos(wt+120°).

Atot=0;1,=1, i, = _71 and i, = _71 Also,

at this instant, the resultant rotating field due
to the stator currents will be at some particular
space position wrt the stator. Let us call it
position 1. Now, if the ac is switched off and
simultaneously the dc currents I, _71 and _71
switched on; the rotating field stays stationary
at position 1. Rotor rotating in this stationary
field experiences a torque opposing relative
motion & hence a braking torque is produced,
and rotor comes to rest

Note: This is the principle involved dynamic

braking of induction motors.

38. Ans: 3819 VAR (3818 to 3220)
Sol: Q \/_VSl I, sino

3 x 400 x ﬁxlo ><L =3819VAR
n V2
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39. Ans: 21
Sol:

2uF =—

1.6uF
2uF =

2uF ==

1
3.6pFJ: 3pF
:0.8HFI
2.8uF =5

1.575uF == 0.8F =

L

=1.575+0.8 + 3C =5
3+C
C=21puF
40. Ans: (b)

Sol: Speed of DC shunt motor, N oc % but both

EyocV and ¢@ocV.
Since, during unsaturated condition

¢ # constant

.. As applied voltage ‘V’ is half

= both E, & ¢ becomes half, hence new
speed of motor is doesn’t change (i.e. 1000

rpm only).

41. Ans: (¢)

Sol: ®=1to02 — 6 dB decreases and
® =2 to ® =20 — 40dB decreases
-, —(40+6)=—46 dB
2 |G(o)|w=20=20—-46 =—26dB

42. Ans: (d)
Sol: Since EN=0, the MUX is enabled. The truth

table for the given circuit is as shown below.

A B C Y
0 0 0 1
0 0 1 0
0 1 0 0
0 1 1 1
1 0 0 0
1 0 1 1
1 1 0 1
1 1 1 0
K-map:
A ¢ 00 01 11 10
0 1 3 2
0 1 1
4 5 7 6
1 1 1

Y=ABC+ABC+ABC+ABC
=A(BC+BC)+A(BC+BC)
=A(B®C)+AB®C)

=A®B®C

| ACE Engineering Academy yderabad | Delhi| Bhopal | Pune | Bhubaneswar | Lucknow | Paina | Bengaluru | Chennai | Vijayawada | Vizag | Tirupati | Kukatpally| Kolkata




——
Py

e, o
W, W
@y Engineering Academy

43.

44.

Sol:

 ACE

:11: Offline GATE Mock -2_Solutions
Ans: 5.09 Range(S to 5.2) — 1,— =
. 3 VAsBs2 = g(VAsBs + aszsCs )
Sol: 2sinc(t/8)*sinc(t/4)
_2sinnt/8 sinmt/4 Since V., = 0. Substituting numerical
mt/8 nt/4 values,
= 1
A 5(10040 +1/120°.100£ -180°)
l FT
Ii = l(10040"+1004—60°)
16| 64 3
4 p—
) B - 1
> > > Vo = = (10020 +12240°.100£ —180°)
8 | n8 © _wa w4 O —7/8 8 © 3
= %(1 00£0+ 100460")
lIFT . .
These are evaluated in the phasor diagrams
. below.
X(t) = 64sin(nt /8)
Tt
X(t)| _ 64 Sin(TC/Z) _ E +ve seq:
=4 4n T
Ans: (¢)
@460"
—ve seq 3 E : (
W—ﬁmﬂr‘—o——;nmm‘—l 190 e Vo :%AOO
+ - i 0° tOvV - 2
A 10020°V B, 100£-180°V
—100£0 V——34—100£-180 V—¥C,
+ + -
. oV 45. Ans: (¢)
Fig. 2
’ Sol: TF=C[sl-A]'B=—
s"+5s+4
Figure-2 shows the secondary side with F= B
(s+D)(s+4)
voltages marked.
_ Poles are located on left side of s — plane
The line voltages are, V,, =100£0°V )
.. System is stable
Vi, =100£-180°V, Ve, =0 For observability:
Their sum is zero, as it should be (by KVL) C
N=
The sequence components are {CA}
_Asle = g(\_]AsBs + a\_/BSCS ) and
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0 —4 H(w) = 0 only when
CA=[0 1] =1 -] (©) Y
1 -5 ®
—— =1nn
0 1 100
N=
[1 _5} o=* 100nm
IN| is not equal to zero f=+50n
. Observable first-null occurs at f= 50
For controllability second-null occurs at f= 100
1 0 third-null occurs at f= 150
M=[B AB|= { }
0 1 and so on
0 —41l1 null-to-null band width is 50Hz.
AB =
I -5{|0
0 48. Ans: (¢)
2[1:| Sol: y=(Ax+B)e ™ ........ (1)
IM] is not equal to zero Differentiating (1) w.r.t ‘X’
.. Controllable y'=(Ax+B)(He " +e A
Use (1) in the above eq.
46. Ans: 3 (Range: 3 to 3) y=(-4y+Ae .. (2)
Sol: P(X>1) =1-P(X=0) Differentiating w.r.t ‘x’
=1-n,p’q" y' =4y + A(-He™ ..... (3)
=1-q" Use (2) in (3)
y'=-4y' —4(y' +4y)
Here p=— " ,
y'=-8y —16y
2 y'+8y' +16y=0
=q=—-
3 Is the required differential equation
1= (zj > 2
3 3 49. Ans: (d)
Apply trial and error method Sol: Continuous current rating = 5 kA
=>n=3 Symmetrical breaking capacity = 2000 MVA
=3xV x[
47. Ans: 50 Iy =35 kA
Sol: Arect(t/T) <> ATSa(%Tj I, = 2.55 x I, = 89.25 kA
H(o) = 0.2Sa(0.0 1) e 1(0-0D
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50. Ans: (A)
3
1
Sol: Hy(s)=s+l Hy(s) = —— S 3
s+1 $? |4 k
H(s)=H,(s)H,(s) =1 s'|12-k 0
Y(s) = X(s) H(s) 4
0
s |k
——
s+1
Apply Inverse Laplace Transform Kyar = 12
~t
= k
y(t) 2e u(t) GM = mar _ _ £ =30
operating 04
51. Ans:(b) 7a
Sol: 1 e & 53. Ans: (d)
Sol: At balanced condition,
Ta=T,
5 1, y In gravity control,
! T, oc sinO
X 10+/2 = sin90°
? = sin45°
Integral $G.dS= |v.Gd
niegta § -[ ; .. meter reading = 104/2 x 1L =10V
S vol \/E
G =2xya_+ 3a,+27°ya,
V.G =2y+2zy 54. Ans: 4
VG- 2y(z N 1) Sol: If the particle moves with a constant velocity,
that means its acceleration is zero. (i.e. particle
1 1 1
I= I J I2y(z + l)dxdydz experiences no net force
o we have F =ma = Q(E +Ux E)
2| 2 !
_o ¥ (Z_Jer x| =0=0Q(204, +54 xB4,)
2|02 0
30 ’ = 204, —5B,d, =0
= 5 (I - Integral) — 20 =5B,
=B, = ? =4
52. Ans: 30
Sol: C.E= s’ +45°+3s+k=0
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55. Ans: (¢)

Sol:
V,=1£30° v,=1£0°
|Bus 1 T =0.77.2-165°
@ Bus 2
Isource { oad
X =125 pu I l Load

Current supplied by source
Taee ==(T)
= (1£180°)(0.77£-165°)
=0.77£15°
Power factor of source, cosds = cos(30° —15°)

=0.966 lag

KCL at bus — 2

I+TC+Iioad :0

Iload = _(Tc +T)

=—( \_]2 +0.774—165°]
_JXC

_| 140 +0.77£-165°
—-jl.25

=—(0.84£90° + 0.77£-165°)
=—[j0.8 + (0.77 x—0.966) —j(0.77 x0.259)]
=0.744 —0.6
=0.956/-38.88°
Pf of load, cosB; = cos(0 + 38.88°)
=10.778 lag
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