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Branch:  Electrical Engineering 

Mock-D - Solutions 
 
 

GATE-2020 General Aptitude (GA) 

 

01. Ans: (B) 

Sol: (so) is wrong because they mean the same. 

 

02. Ans: (C)  03. Ans: (A)  

 

04. Ans: (D) 

Sol: Capacity of the tank = (12×13.5)=162 litres

   

 Capacity of each bucket = 9 litres. 

 Number of buckets needed = 162/9 =18 

 

05. Ans: (D) 

Sol: Volume of Cuboid = length  breadth  

height 

 Number of cuboids  

= 
 

  takencuboidsofVolume

fromformedcuboidsofVolume
 

  
235

121518




 = 108 

 

06. Ans: (B) 

Sol: At the most case: Let the numbers be {–45, 

1, 1, 1, ……, 1}.  

 Average is 0. So, at the most 44 numbers 

may be > 0. 

 At the least case: Let the numbers be {45, –

1, –1, –1, …., –1}.  

 Average is 0. So, at the least 1 number may 

be > 0. 

 

07. Ans: (B) 

Sol: Perimeter = Distance covered in 8 min. = 

12000  
60

8
m = 1600 m. 

 Let length = 3x metres and breadth = 2x 

metres. 

 Then, 2(3x + 2x) = 1600 or x = 160. 

  Length = 480 m and Breadth = 320 m 

  Area = (480 x 320) m
2
 = 153600 m

2 

 

08. Ans: B 

Sol: Consider CP as 100%. 

 Loss 15%   So, SP = 85% 

 Gain 15 %  So, New SP = 115% 

 Given 115% – 85% = 30% = 450 

 
30

100
450 = 1500 
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09. Ans: (A) 

Sol: GDP at the beginning of 2013 is equal to the 

GDP at the end of 2012 

  GDP growth rate in 2012 = 7% 

 GDP at the end of 2011 = GDP at the 

beginning of 2012 = $1 trillion 

  GDP at the beginning of 2013 = 

trillion1
100

7100



trillion07.1$

100

107
  

 

10. Ans: (A) 

 

Specialization (EE) 

 

01. Ans: (C) 

Sol: The circuit is redrawn as a planar circuit for 

convenience.  

 

   

 

 

 

 

 

 

 We have V1 = A V2 + B (I2)  

     I1 = C V2  + D (I2) 

With port 2 open; between 1 & 1 there is a 

6  path (1 2 1) and another 6  path 

(121).  

  Effective resistance between 1 and 1

=3   

 I1 = V1/3 

With port 2 open; I2 = 0. Currents and 

voltage drops across different resistors are 

shown in above figure. 

 By KVL; 
2

11 V
6

V2

6

V4
  

 
3

V
V 1

2    3A
V

V

0I2

1

2





 

 Also, 1

3

V
3

V

C
V

I

1

1

0I2

1

2





Ʊ 

With port 2 shorted, the figure is redrawn 

below 

 

 

  

 

 

 

 

 

Between 1 and 1; we have (4  // 2 ) in 

series with (4  // 2 ) = 
3

8
 

A
8

V3
I 1

1  . From figure, where currents are 

marked,   A
8

V
I 1

2   

 
 








8

8

V

V

I

V
B

1

1

0V2

1

2

 

 3

8

V
8

V3

I

I
D

1

1

0V2

1

2


















 

I1 

1| 1 

21 

2 

I2 

4  

 

V2= 0 

A
8

V2 1  
2  

2  

   4  

V1 

+  

A
8

V1
 

A
8

V2 1  

A
8

V3 1  
A

8

V1  

+ 

A
8

V1
 

I1 

1| 
1 

21 

2 

V2 

4  

 

+ 

(I2) 
2  

 2  

  4  

V1 +  

+ 

21 

6

V1

6

V4 1

2 6

V1

3

V1

+ 

 

6

V2 1
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02. Ans: (B) 

Sol: 








 â)sinr5(

r
â)sinr5(

r

1
A r


 

  âsin5âcos5 r  

 At (4, , 0) 

 râ5A 


 

 

03.   Ans: (A) 

Sol: The efficiency at any load is given by, 

 
100

PPncosVAn

cosVAn
%

iL.Fcu

2





  

Where n = Fraction of full load 

  
4

1
1 th of full load, n = 1.25 at power factor 

cos=1   

 
100

1000100025.111010025.1

11010025.1
%

23

3







  

   %991.97  

 

04. Ans: (D) 

Sol: For Vi < 4V, the diode is ON and the output 

V0 = 4V 

 For Vi > 4V, the diode is OFF and the 

output V0 = Vi  

 

 

 

 

 

 

 

 

05. Ans: (A) 

Sol: For first wire, resistivity of conducting 

material is  

 m1024.2
50

10256.0RA 8
6




 



 

  Cross-sectional area of second wire is  

 A = 
   26

8

m1012.1
2

1001024.2

R










  

 Diameter(d) = 







61012.1
2

A
2    

= 1.19  10
–3

 m ≃ 1.2 mm  

 

06. Ans: 2  no range 

Sol: The probability density function of uniform 

distribution is 

  


 


otherwise

x
xf

,0

10,1
 

 E(y) =  xE elog2  

      =  
1

0

log2 dxxfxe  

     

1

0

log2 dxxe  

      1
0

log2 xxx e   

         0102   = 2 

 

07. Ans: (C) 

Sol:  
 

a
x

ax
Lt
x




tan

0
  

 Now, 
   

x

x4tan
Lt

4

1

x4

x4tan
Lt

0x0x 
  

  
 

  14
4

1

x4

x4tan
Lt

0x



 

V0(volts) 

4 

T/2 T 
t 

16 
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08.  Ans: (B) 

 

09. Ans: (C) 

Sol: Option (a):- Due to multiplication of input 

terms it is nonlinear, but it is TIV. 

 Option (b):-Due to multiplication of time 

variant term (n – 2) it is TV., but linear 

 Option (c): - It is linear and TIV. 

 Option (d):-      
.222

)n(xnxnxnx 2121 
 So, 

nonlinear and TIV system 

 

10. Ans: 0.0625 (no range) 

Sol:  
1

3

z
4

1
1

1
.zzG







  

 Let,    
1z.

4

1
1

1
zXnx



  

      nu
4

1
nx

n









  

 By Time shifting property, 

     zXz3nx 3ZT   

    zG

z.
4

1
1

1
.z3nu

4

1

1

3.T.Z

3n




















 

        3nu
4

1
ngzGz

3n

1 











  

  Put n = 5 

   
235

4

1

4

1
5g 





















 

     0625.0
16

1
5g   

11.  Ans: 5.6568 (Range: 5.5 to 5.75) 

Sol: VE   

  = 
















 yx â

y

V
â

x

V
 

  =  y

2

x âxâxy2    

  E at x = 2, y = 1 is = – ]â4â4[ yx   

  Magnitude of 241616E   

   = 5.6568 V/m 

 

12. Ans: (A) 

Sol: 1: a tap changing transformer has YBus as,  

 






















2

Bus

a

y

a

y
a

y
y

)2(

)1(
Y  

 The equivalent –  model from YBus will be  

 

 

  

 

 

 As a > 1, 

 ‘U’ is inductive nature 

 ‘W’ is capacitive nature 

 ‘V’ is inductive nature. 

 

13. Ans: 1280 no range 

Sol:  Given that   |A4  4 |  = 5 

 ∵ | K Ann | = K
n
 | Ann | 

   |(–4) A| = (–4)
4
 |A4  4 | for n = 4 

  |(–4) A4 4| = (256) (5) 

  |(–4) A4  4| = 1280 

  V   W 

  U 

 
 








1

a

1

a

y
 

 











a

1
1y    

y/a 



ACE 
Engineering Publications 

GATE-2020 Electrical Engineering (EE) 
    

 

  ACE Engineering Academy 



ACE 
Engineering Publications 

GATE-2020 Electrical Engineering (EE) 
    

 

  ACE Engineering Academy 

14. Ans: (C) 

Sol: Given Rds = 0.15 , VON = 0.6 V 

 IRMS = 
2

2RMS

2

1RMS
II   

 
8

2

3

10
I

2

2

1RMS
  = 

3

25
 

 
8

2
10I 22

2RMS
  = 25 

 25
3

25
I2

RMS
  = 

3

100
A 

 Iavg = 
8

102102
2

1


 = 
8

30
 A 

 Ploss = ONavgds

2

RMS
VIRI   = 

 6.0
8

30
)15.0(

3

100
  

 = 5 + 2.25 = 7.25 W 

 

15. Ans: (B) 

Sol:  The condition for exactness of a differential 

equation  

 M(x, y) dx + N(x, y) dy = 0 is 
x

N

y

M









 

 Given that M(x, y) = 3xy
2
 + k

2
 x

2
 y and N(x, 

y) = kx
3
 + 3x

2
y 

 Consider 
x

N

y

M









 

  6xy + k
2
x

2
 = 3kx

2
 + 6xy 

  k
2
 = 3k  (or) k

2
 – 3k = 0 

  k = 0, 3 

  The non zero value of k is 3 

 

 

16. Ans: 0.25 no range 

Sol: Given 

     xxx
x

dttf

x

2cos22sin4
2

2
2

0

  

 Differentiating both sides of above w.r.t 'x', 

we get 

   

   x2sin4x2cosx8

x2sin4
2

x2
0dttf

dx

d
x

0









  

           0f.0
dx

d
xfx

dx

d

















 

  x2cosx8x  

  f(x) = x + 8x.cos(2x) 

  








4

1 


f  = 


























4

2
cos.

4
8

4

1 


 

       = 
4

1
 = 0.25 

 

17. Ans: 10 (no range) 

Sol:  Resolution = Vi = 5mV 

 Maximum Analog input = Vi(max) = 5V 

 Vi = 
12

1
n 

5 

 2
n
 1 = 1000 

 2
n
 = 1001 

 n  10 

 

18. Ans: (B) 

Sol: Given that A = (aij)nn,  

 where    
 










ji

jiin
aij

,0

,1
2
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333231

232221

131211

aaa

aaa

aaa

A  

       

33
1300

0140

0015


















    for  n = 3 

  A33 is a diagonal matrix & its eigen 

values are its diagonal elements 15, 14, 13. 

 If 1, 2, 3 are the eigen values of A33 

matrix then the eigen values of matrix 2

33A  

are 2

3

2

2

2

1 ,  and . 

  The eigen values of a required matrix A
2
 

are (15)
2
, (14)

2
 and (13)

2
  (i.e., 225, 196, 

169) 

 

19. Ans: (D) 

Sol: Frequency of rotor currents and voltages = sf 

= 0.0150 = 0.5 Hz. Rotating magnetic 

field produced by the rotor currents rotates 

at a speed of 120 (sf)/P = 15 RPM (in 

magnitude) with respect to the rotor.  

 The field due to stator currents rotates at  

120  50/4 = 1500 RPM with respect to 

stator say in clock – wise direction.  

 Rotor field rotates at 1500 RPM with respect 

to stator. 

 Rotor field rotates at 15 RPM with respect to 

rotor. 

 

 

 

 

20. Ans: (C) 

Sol: Given data: 

     A26
4

t300cos26t100sin26ti 














 
  

 A true rms ammeter measures Irms of i(t) 

       
A

2

26

2

26
26I

22
2

rms 


  

    A3636236   

    A436  = 12A 

 

21. Ans: (B) 

Sol: Conductor voltage, kV
3

33
Vph   

=19.052 kV 

Equivalent capacitor arrangement will be  

  

 

 

 

  

 

 

  

 

 

 

 

 

 

 kV53.9
2

V
e

ph
  

Vph 

e C 

C/3 

2/3C 

C 

C 

Vph 

e 

2C 

C 

Vph 

C 

C/3 

e 
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22. Ans: (C)                              

Sol: OLTF  = 
K

s a
 (a > 0)

 
 

            = 1

2 2
180 tan 

   
  

oK K

j a aa



   

 The Polar plot is  

 

 

 

 

 

 

23. Ans: (B) 

Sol: onvert delta connected load into star 

connected load. 

 

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  In 120 conduction scheme, 

V3.163
6

V
V dc

ph   

 3- load power  

kW8
10

3.163
3

R

V
3P

22

ph

0 











  

 

24.  Ans: (C) 

Sol: BA)I(sC
U(s)

Y(s)
F.T 1 , 

1U(s)δ(t)u(t) TL   

 Y(s) = C(sI  A)
1

 B 

 y(t) = C e
At

 B , as  1TLtA A)I(se   

 

25. Ans: (B) 

Sol:  

 

 

  N
V

V

1

2   

   V2 = NV1 = NVi sint 

  So V0 = – NVi sint. 

            (According to dot polarity) 

 

26. Ans: 425.8 (Range: 424 to 426) 

Sol:  Given,  

Terminal voltage (Vt) = 440 V 

Armature resistance (ra) = 0.8   

Field resistance = (rf) = 200   

Efficiency () = 85%  

Power output (Po) = 7.46 kW  

K

a
 

 Img 

 Real 

G(s)H(s) plane 

∼ 
+ 

– 
Visin(t) R 

+ 

– 

Vo 

1:N 

V2 

+ 

– 

V1 

+ 

– 

30  
30  

30  

A 

C 

B 

 

A 

C 

B 

10  

10  10  
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       Efficiency () = 
)P(inputPower

)P(outputPower

i

o  

              
i

3

P

1046.7

100

85 
  

               Pi = 8776.5 W 

 Power input (Pi)= Vt  IL 

        8776 W = 440 IL  

                   IL= 19.95 A  

  If = 
f

t

r

V

200

440
   

  If = 2.2 A 

 For a shunt motor,  

 Ia = IL – If   

 Ia = 19.95 – 2.2  

 Ia = 17.75 A  

 For a shunt motor  

 Back emf (Ea) = Vt – Ia ra  

     Ea = 440 – (17.75)  (0.8)  

           Ea = 425.8 V  

 Back Emf for the given shunt motor is 

425.8 V  

 

27.  Ans: (A) 

Sol: CLTF = 
)s(G1

)s(G


 

=
)4s(k)1s(s

)4s(k




 

k4s)1k(s

)4s(k
2 


 

 By comparing with standard form of second 

order characteristic equation 

  2n = (k + 1) and k4n   

  2n = k + 1   ∵ = 1 

  1kk42   16 k = k
2
 + 2 k + 1 

      k
2
 – 14 k + 1 = 0 

     k = 0.071 & 13.92 

 

28. Ans: (C) 

Sol:  

 

 

 

 

  

 

 

 

I1 = 1540 A, I2 = 1150 A, IF = 5000 A 

 Now, I3 = IF – I1 – I2  

               = 2310 A 

  Voltage at ‘A’ ,  

  VA = I1  j30 +IF  j20 

  Impedance measured by ‘A’, 

  
1

f

1

A
A

I

I
20j30j

I

V
Z   

          = j30 +j64.92 

         = j 94.9  

  Voltage at ‘B’,  

  VB = j40I2  + j20IF  

IL Ia 

Vt  = 440V 
rf = 200 

If 

j 30 

A 

I2 
 

 

 

IF 

C 

fault I3 

j 20 j 40 

I1 

B 

j 20 
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  Impedance measured by ‘B’, 

  95.86j40j
I

V
Z

2

B
B   

           = j 126.95  

  Voltage at ‘C’ ,  

  VC = I3  j20+ IF j20 

  Impedance measured by ‘C’, 

  29.43j20j
I

V
Z

3

C
C   = j 63.29  

 As reach = 100  

 Relays ‘A’ and ‘C’ operates first after this 

operation, impedance measured by ‘B’ will 

be ZB = j60 and it is lower than reach.  

  Later on ‘B’ also operates.  

 

29. Ans: 3 (2.9 t0 3.1) 

Sol:   

 

 

 

 

  Here,  I = 
6

V2   

 Dependent current source supplies current of 

0.5I  

  i.e., 
12

V

6

V
5.0 22 








 

 dependent voltage source supplies voltage of 

12I i.e., 2
2 V2

6

V
12 








  

 Apply KCL at Node (1)  

  6
6

VV

12

V

12

V 2112 


  

  3V1 – 3V2 = –72 ………(1) 

 Apply KCL at Node (2),  

  6
18

V2V

6

V

6

VV 22212 





  

 –3V1 + 5V2 = 108 ………(2)  

 Adding (1) & (2), we get  

  V2 = 18 V  

 A3
6

18

6

V
I 2   

30. Ans: k = 10 

Sol: Put s = z –1 

 
   

0
41z31z1z

k
1CE 


  

 z
3
 + 4 z

2
 + z + k – 6 = 0 

 

6k
4

k10
4

1

z

z

z

z

0

1

2

3



   

 10 – k = 0  k = 10 

 

31. Ans: (C) 

Sol:  

 P.S         i/p FF i/ps N.S 

Q1 Q2      x  J1  K1     J2   K2 Q1Q2 

0   0        0 0   0     0  0  0  0   

0   0        1 0   0     1  1  0  1 

0   1        0  0   0     0  0  0  1 

0   1        1 1   1     1  1  1  0 

1   0        0 0   0     0  0  1  0 

1   0        1 0   0     1  1  1  1 

1   1        0 0   0     0  0  1  1 

1   1        1 1   1     1  1  0  0 

+ – 

I 
12 I 

18  

6  6 A 12  0.5 I 

6  

V1 V2 

1 

k – 6 
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32. Ans: 2    no range 

Sol: Given that f(x, y) = x
2
 + 2y

2
 ............. (1) 

 with y – x
2
 + 1 = 0 .............. (2) 

 From (2), we write y = x
2
 – 1 .......... (3) 

 Put (3) in (1), we get  

 f(x, y) = x
2
 + 2y

2
 = x

2
 + 2(x

2
 – 1)

2
 

         = x
2
 + 2[x

4
 – 2x

2
 + 1] 

 Let g(x) = 2x
4
 – 3x

2
 + 2 

 Then g(x) = 8x
3
 – 6x   and g(x) = 24x

2
 – 6 

 Consider g(x) = 0 

  8x
3
 – 6x = 0 

  x = 0, 
2

3
, 

2

3
  are stationary points. 

 At x = 0, g(0) = – 6 < 0 

 At x =  
2

3
, g 















2

3
 = 12 >0 

  x = 0 is a local point of maxima. 

 Hence, the maximum value of the function 

f(x, y) at x = 0 is  

 f(x, y) = f(x, x
2
 – 1) = f(0, –1)  

       = 0 + 2[0 – 0 + 1] = 2 

 

 

 

33. Ans: (C) 

Sol: 

 

 

 

 

 

 

 

 

 

 

  

 KCL at node Vx. 

 
R

VV

R

V

SC

1

VV fxxx0 



 ……. (1) 

 and 

SC

1

V

R

VV ffx 


…… (2) 

  Vx = (1+SRC) Vf   --------(3) 

 
1SCR3RCS

SCR

V

V
222

0

f


 [ from 

equation (1), (2) & (3)] 

 















CR

1
CRj3

1
 

 

 

 

 

 

 

00 

01 

10 

11 

x = 1 x = 1 

x= 1 
x = 1 

x = 0 

x = 0 

x = 0  

x = 0 

Rx

Z1 

R 

R 
C

R 

+

C

R 

–

+

C

R 

C

–

+

C

R 

R

C

–

+

C

R 

V0

R 

Vf 

Rx

Z1 

R 
–

+

C

R 

V0

R 
+ 

Vf

+ 

R

Z1 

R

Z1 

Vx

R

Z1 

V0 

Vf 

Vf 1/SC 

1/SC 

+ 

– 

– 

– 
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R

R
1

V

V x

f

0   

 Since for sustained oscillations A = 1 

 



1

A  

 











CR

1
CRj3

R

R
1 x  

 Equating img., parts 

 0
CR

1
CR 


  

 Hz
RC2

1
f


  

 & 3
R

R
1 x   

  Rx = 2R 

 

34. Ans: 2.22 (Range: 2.15 to 2.25) 

Sol: E2 = stand-still rotor voltage/phase 

 .V6.34
3

60
  

 Rotor impedance at 4% slip 

 4j154j
04.0

6.0
 

 |z| = 15.5 

 Amp22.2
5.15

6.34
current   

 

35. Ans: (*) 

Sol:  

 

 

 

   

i1 + i2 = I0 

 

 

 

 

 

 

 

 

 

 During overlap period 

 

 s = 
dt

di
.L

s
 

 








 dt.tsinV
L

1
di

m

s

0I

0I

 

2I0 =   


coscos
L

V

S

m  

I0 =   


coscos
L2

V

s

m  

cos(+) = 
0

m

s I
V

L2
cos


  

cos(+) = 

2220

101055022
60cos

3 




 

cos( + ) = 0.399 

 +  = 66.479 

 = 6.479 

Conduction angle of T1 = 120 +  

         = 120 + (6.48) 

         = 126.48 

 

Io=10A D2 

T1 

~ 
 

220V, 50 Hz 

Ls = 5 mH 

i1 

i2 

i1 

I0 

i2 

=60 

 

180 

I0 

 

t 

t 

~ 

Ls 

s 
+ 

 

i 
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36. Ans: (D) 

Sol:  Energy consumed =VI cos  t 

  
1000

14.040230 
  

  = 3.68 kWh 

 Actual number of revolution  

  =3.68100                                   

         =368 revolutions 

 
360 368

% Error 100
368


   

               = 2.17%low 

 

37. Ans: 91 (range: 88 to 93) 

Sol: Total energy =  
2

1
dteE

0

t2

tx  


  

 Given, x(t) = e
–t

u(t) 

 



j1

1
X  

     
2

2

1

1
X


  

  Using parseval’s theorem Energy contained 

in ||  7 rad/sec   


  dX
2

1 7

7

2
 

   
7

7

1
7

7 2
tan

2

1
d

1

1

2

1












   

   7tan
2

2 1


  = 0.4548 

 Percentage of energy  

1009096.0
5.0

4548.0
  

%91%96.90   

 

38. Ans: 1.52 no range 

Sol: Consider   
 

 

 

1,1

0,0

3. dyyxdxxrdf
C

 

........... (1) 

 Given that C: x = t
2
, y = t

3
, 0  t  1  

  dx = 2t dt, dy = 3t
2
 dt  

 Using (2), (1) becomes 

 rdf
C

.  =        




1

0

292 32
t

dttttdttt  

  rdf
C

.  =  




1

0

1142 332
t

dtttt  

  rdf
C

.  = 

1

0

1253

12

3

5

3

3

2










ttt
 

   rdf
C

.  =  









12

3

5

3

3

2
 = 1.52 

 

39. Ans: (B) 

Sol:  Given x
dx

dy
x

dx

d









............... (1) 

 With   y(1) = 0 ......... (2) 

 And   y (1) = 0 .......... (3) 

 Now, integrating on both sides of (1), we get   

  1

2

2
C

x

dx

dy
x   

  
x

C

2

x

dx

dy 1  ......... (4) 

 Using (3), (4) becomes 

 
1

C

2

1
0 1  (or) 

2

1
C1


  .......... (5) 

 Using (5), (4) becomes 

.. (2) 
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x2

1

2

x

dx

dy
  

  y = cxlog
2

1

4

x 2

  ................ (6) 

 Using (2), (6) becomes 

   C0
2

1

4

1
0   (or) C = 

4

1
 ........... (7) 

  The solution of (1) from (6) and (7) is  

 y = y(x) = 
2

1

4

x 2

 log(x) – 
4

1
 

 Hence, y(2) = 1 – 
2

1
log(2) – 

4

1
  

        2log
2

1

4

3
  

 

40. Ans: 0.672 (Range: 0.66 to 0.68) 

Sol: I0 = 20 A 

 V0 =  


cos1
2

V3
ml  

 E = 200 V 

 I0 = 
R

E)co1(
2

V3

R

EV
ml

0





 

 20 = 

 

5.0

200cos1
2

22303






 

  = 69.37 

 Displacement power factor = 
2

cos


  

= cos34.685 

 = 0.822 

 Distortion factor DF = 
Sr

1S

I

I
 

 Is1 = 
2

cosI
6

0




 

  = 822.020
6




 = 12.818 A  

 Isr = 



0

I   (∵  60) 

  = 15.679 

 DF = 
679.15

818.12

I

I

sr

1s   = 0.817 

 Supply power factor = DPF  DF 

     = 0.822  0.817 

     = 0.672 

 

41. Ans: 0.67 (range: 0.6 to 0.7) 

Sol:    fSinctTri 2  

x(t) = Tri(t), X(f) = Sinc
2
(f) 

 

 

   

   

 

Using parseval’s theorem 

    dffXdttx
22









  

       dttTri.tTridffSinc.fSinc 22









  

      dttTri.tTridffSinc 4









  

               dtt1dt1t
1

0

20

1

2

 


 

            
3

2

3

1

3

1
  

 

1 

1 –1 

Tri(t) 

t 

1+t 
1–t 
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42.  Ans: (B) 

Sol: From Poisson’s equation 

 



 v2V  

 for free space  =0 

 
2

2

x

V




= 9

0

1 x
10

6




 
 

 x6
x

V
2

2





 

 V(x) = – x
3
 + C1x + C2 ………..(1) 

 Given: V (1) = – 50  and 

           V(4) = 50  

  Using V(1) = –50 in equation (1), we get 

            – 50 = – 1 +C1 + C2   

            C1 + C2 = – 49 

  Using V(4) = 50 in equation (1), we get 

            4C1 + C2 = 114 

 By solving the above equations 

 C1 = 54.33 and C2 = – 103.33 

 V(x) = – x
3
 + 54.33x – 103.33  

 V(2) = – 8 + 108.66 – 103.33 

 V(2) = – 2.67 Volt 

 

43. Ans: (A) 

Sol: 
6

6

105050

105002

RT

L2







  = 0.4 

 1 D = 1 0.5 = 0.5 

 D1
RT

L2
 , Circuit is operating in 

discontinuous mode 

 
RT

L2
( D) 

 0.4 = ( 0.5) 

 
2
 0.5 0.4 = 0 

  = 0.93 

 

 

 

 

 

 

 
T)D(

I

L

V
maxL0


  

 ILmax =  TD
L

V
0   

  =   6

6
10505.093.0

10500

128.16 





 

  = 1.6128(0.43) 

  = 0.693 

 )D(
3

I
I

2

maxL2

Drms
  

 43.0
3

)693.0(
I

2

2

Drms
  

     = 0.068 A 

 IDrms = 0.262 A 

 

44. Ans: 3.2 (3.1 to 3.3)   

Sol: 












5

j

R

1

10

1

R

1

4j2

1
Yeq ʊ  

 For 0.9 lagging, angle of admittance must be 

cos
–1

(0.9) = –25.84  

 Thus, 248.084.25tan
R/110/1

5/1



  

  R = 3.2   

iL 

DT T T 

DT T 

iD 

ILmax 

L

V
0


 

t 

t 
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45. Ans: (B) 

Sol:  No. of horizontal touches nx = 5 

  No. of vertical touches ny = 3 

 nxfx = nyfy 

 
yf

3

605



 

 fy = 100 Hz 

 

46. Ans: 0.11  Range: 0.1 to 0.2 

Sol: Total possible outcomes for both faces even 

 = (2, 2), (2, 4), (2, 6), (4, 2), (4, 4), (4, 6),   

(6, 2), (6, 4), (6, 6) = 9 

 Total favorable outcome for sum smaller 

than 6 = (2, 2) 

 P (sum is less than 6 given both faces are 

even) = 
9

1
 = 0.11 

 

47. Ans: (C) 

Sol: WE = 
2

1
E

2
 

    = 
2

1
orE

2
 

 Given: o = 8.8510
-12

F/m and r = 4 

  mm/kVâ8â6E yx   

      = (6 )â8â yx   10
6
V/m. 

 E = 10
7
 V/m. 

 WE = 
2

1
48.8510

-12
(10

7
)
2
 

     = 1770 J/m
3
 

 Energy stored = Energy density  volume 

        =177050010
-3
50010

-3
0.4 

        = 177 J 

48. Ans: 31 (Range: 30 to 32) 

Sol:  25.2
200

450

currentcircuitShort

voltagecircuitOpen
Z  

  24.22.025.2RZX 2222
 

 Full load current 

 A100
550

100055
I 


  

 With I as reference 

 V =550 (0.8 + j0.6) = 440 + j330 V 

 I Z = 100 (0.2 + j2.24) = 20 + j224 

 ZIVE  = 440 + j330 + 20 + j224  

= 720 50 

 Regulation = %31100
550

550720



 

 

49. Ans: (D) 

Sol: Initial energy (Wi)  

= 10010010100
2

1
VC

2

1 62

1    

 = 0.5J  

 When connected in parallel, the initial 

charge Qi = C1V 
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   = 100  10
–6

  100 = 10 mC is 

redistributed in parallel combination of  

C = C1 + C2 

  = (100+400)F  

  Common voltage becomes  

 V = V20
10500

1010

C

Q
6

3











  

 W1=   J02.02010100
2

1
VC

2

1 262

1     

 W2=   J08.02010400
2

1
VC

2

1 262

2     

 Final energy (Wf) = W1 + W2 = 0.1J  

 Energy dissipated = Wi – Wf =0.5–0.1= 0.4J 

  

50. Ans: 592.96 (Range: 592 to 594) 

Sol: 

 

  

 

Pr = Pload 

 Qr = 0 

 Reactive power equation, 

     sin|V|
|B|

|A|
sin

|B|

|V||V|
Q 2

r
rs

r

    090sin|V|
|B|

|A|
90sin

|B|

|V||V| 2

r
rs

|Vs| cos = |A|. |Vr| 
|A|

cos|V|
|V| s

r


 . (1) 

 Real 

power,

    cos|V|
|B|

|A|
cos

|B|

|V||V|
P 2

r
rs

r

    090cos|V|
|B|

|A|
90cos

|B|

|V||V|
P 2

r
rs

r

 sin
|B|

|V||V|
P rs

r  

 


 sin.
|B|.|A|

cos|V||V|
P ss

r  

 
 

33.69973.0

15sin15cos400
P

2

)3(



 MW 

          = 592.96 MW 

 

51. Ans: (C) 

Sol: 
   

   .txty2
dt

tdy

dt

tyd
Given

2

2

  

 Apply L.T  

s
2
Y(s) + sY(s) – 2Y(s) = X(s)  

 
   1s

3/1

2s

3/1

1s2s

1

2ss

1
sH

2 













 

Given that system is stable. So, ROC must 

include j axis. 

 So, ROC –2 <  < 1. 

      tue
3

1
tue

3

1
th tt2 


   

 

52. Ans:  140.4 [Range: 138 to 142] 

Sol: DC analysis: Open circuit the capacitor 

 

 

 

 





k8.6

7.06
IE

= 0.779mA 

 
998.01

998.0

1 





  = 499 

C D 

B A 
|Vs| |Vs|0 

UPF load 

+6V –10V 

0.7 4.7k 6.8k 
+ 

– 
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 mA777.0I
1

I EC 



  

 
mV26

I

V

I
g c

T

c
m  = 

26

777.0
 

 26
777.0

499

g
r

m




  = 16.7k 

 AC analysis: short circuit DC voltage 

source and replace the transistor with its 

equivalent -model  

 

 

 

 

 

 

 

 V0 = ib (4.7k) 

 Vin = ib  r 

 





ri

)k7.4(i

V

V
A

b

b

in

0
v =140.4 V/V 

 

53. Ans: 0 

Sol: 
3

2

10

s
1

5.0

s
1

KTF





















  

 It is type 0 system 

 Velocity error coefficient  

 Kv = )s(H)s(GsLt
0s

 

             = 0 

 

 

54. Ans: (C) 

Sol:   MVI B, 0AH  7T 

  LOOP: MVI C, 50H   7T 

   DCR C   4T 

   DCR B   4T 

    JNZ LOOP  10T/7T 

 B register initialized with 0AH i.e., 10d.  

 Effect on zero flag due to “DCR B” 

instruction will be verified by “JNZ LOOP” 

instruction in iteration. 

 Therefore LOOP gets executed for 10 times. 

The only instruction outside the LOOP is 

MVI B, 0AH which gets executed for only 

1 time. 

 All the instructions inside the loop gets 

executed for 10 times. 

 Total T – states  

= 1  7T+10  [7T + 4T + 4T + 10T] – 3T 

 = 7T + 10  25T – 3T 

 = 4T+250T 

         = 254T 

 

55. Ans: 1.33 p.u. (Range : 1.2 to 1.4)         

Sol: Z1eq = j0.3 + j0.2 = j0.5 p.u.  

 Z2eq = j0.2 + j0.2 = j0.4 p.u.  

 Z0eq =   

 

  

 

 

 

+ 

– 

0aV  
2aV  

+ 

– 

Z1 eq 

Z2 eq 

Ia2 Ia1 
+ + 

1aV  

– 
– 

1aE
1
  

+ 
– 

ib 

ie 

ib  

V0 

+ 

– 

4.7k 

6.8k Vin 

r 
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eq2eq1

1a
1a

ZZ

E
I


   

    
4.0j5.0j

1


  

    = –j1.111 p.u.  

 Va1 = Ea1 – Ia1Z1eq  

     = 1–(–j1.111)  j0.5  

     = 0.4445 p.u.  

 Va = Va1 + Va2 + Va0  

   = 3Va1  

  = 3 0.4445  

  = 1.333 p.u.  

 

 

 

 

 

 

 

 


