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1. (b)
Given,  meter constant = 450 rev per kWhr
12 A at 0.8 p.f. lag
230V
Total power consumed by load,
230 x 12 x 0.8 = 2208 W or 2.208 kW
In one hour no. of revolution=2.208 x 450 = 993.60 rev per hour

Load current

Voltage rating

) ) ) 93.60
No. of revolutions in a minute = 0 16.56 rpm
2. (d)
We know,
f, y No. of Horizontal tangencies
f. ~ No.of Vertical tangencies
4200 6
700 1
6 Horizontal tangencies
1 Vertical
tangency

Hence option (d) is correct.

3. a
EX; the ammeters are connected in parallel, so voltage is same
v Vv
Ry = Iggn 15mA
v VvV
Ry = T4 p 50mA
Rp 50mA 10
R, ~ 15mAa 3 ~10:3
1. (b)
Value of resistor, R, = 2 x10*+7%
ie. R, = 20000 i%x20000

= (20000 + 1400) Q
Value of resistor, R, = 6 x 10° + 4%

_ 6000i6OOO><4

= (6000 + 240) Q
Series network = (26000 + 1640) Q

1640

imit = ————x100 = = %
The tolerance limit 26000 6.307 = 6.31%
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5. (c)

Limiting error can be calculated using

p

Taking log on both sides
In P

oR

R

R oR
So limiting error, —-
R
6. (b)
We know, 0
For
1°C rise
10°C rise
So change in K. K
K/
B’
e/
e/
Change in reading
7. (b)

The multiplication factor,

m

I’R

2Inl+mnR
oP 20l

p I
+ a_P+2_aI
p I
+ 0.02 + 2(0.03)
+ 0.02 £ 0.06 = 0.08 or 8%

GI _ NBAI
K K
K B

0.05% decrease
0.5% decrease

K -0.5% of K
K—£K=K—L
100 1000
995 k
1000
. 997B
B-0.3% of B= 1000

NB'A . _(0.997) NBA ,
K’ (0.995) K
1.002 0

0 _9><100

0.0026

x100 = 0.2 % increase

I 200 mA 5000
1, 100pA

The shunt resistance required,

R

S

We know

= §5,. % Range, - R

R, 500 500

= = =0.250 Q
m-1 2000-1 1999

m

0.03% decrease
0.3% decrease
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. ¢ _1_ 1 _1ke
an “" I, 1mA V
_ 1k 0SB, o
Y 1
1kQ  045x20V
% 1
9000 - 300 = 8700Q = 8.7 kQ

-300

9. (c)
We know
1
fe= T

S ﬂ _ Cz +Cd
’ f Ci+Cy

where C, is self capacitance of the coil.

3 {JC; +360
1 = Jc,+12
Squaring both sides, we get,
C,; +360
T Cy+12
108 +9C, = C,+ 360
8C, = 252
= i~ g = 31.5 pF
10. (a)
At 50 Hz supply, impedance of the instrument circuits,
Vae _ 500
=1, 01° 5000 ©

R = JZ2 - X% = /(50002 - (2n x50 % 0.8)% = 49937 O
When connected to 300 V dc,

I I —ﬁ_ﬂ—O%OOSA

nstrument current, i = R 29937 V-

Reading of instrument when connected to 300 V dc,
Vdc 500

= —=xI = ——x0.06008 =
L. de 01 3004V
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11. (¢)
Given,
Secondary winding impedance,
(0.583 +j 0.25) Q
= 0.6343.£23.21° Q
Secondary load angle, § = 23.21°

Magnetizing current at primary,

1, =106 A
Core loss component current,
I.=528A
400
Turn ratio, n = o 100
180 I, cosd—1I,sind
- —X
B - T n12
B @x (10.6€0s23.21°-5.28sin23.21°) 0.878° = 0.88°
oom 100%5 ST
12.  (a)
At balance condition, 2,7, = 7, Z,
Ry ]
Ry = -—— R
(1+]O)C1R1] 4 ( 2 OJCZJ 3
Ry = &+&+j 0CiR; — !
R3 Rl C2 (DC2R1
Equating the real and imaginary parts
Ry R G
Ry ~ Ry G
0CiR, — !
and 18%2 0CoRy 0
1

As given in question, R, = R

and G =C
1
®= ReC
1
and f = 2mre

Hence option (a) is correct.

13. (o)
Given, input signal x(f)

10 sin (20¢)

d d .
x,(H) = d_tx(t) = E(lOSmZOt) = 200 cos 20t

o Copyright: MADE EASY www.madeeasy.in
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x(t) = % =10cos20t

x,(t) and x,(t) are same signal but 90° displaced in time domain.
x,(t) = 10 sin (20t + 90°)

Hence, in XY mode CRO shows circle as output.

Hence option (c) is correct.

14. (b)
LI4E,
We know, Deflection, D = 2dE,

Voltage required at deflecting plates,
2dE,.D  2xdxE,xD
Es =", = L

2x5x107° x4x1072 x 1500
50x 1072 x1.5x 1072

_ 60000x107°
B = Tpmxaet T0Y
Input voltage to amplifier = 2V
We know input voltage required for a deflection of 4 cm
Eq
= Amplifier gain
o E; _80
So, amplifier gain = 5T T 40
15. (a)

Given,
Output of SAR type ADC = 01110110

Decimal equivalent of output=26x1+2>x1+24x1+22x1+21x1
=64+32+16+4+2
= 118

Input to ADC is analog voltage with amplitude, A =324V

Amplitude of analog signal

The resolution can be = .
Number of divisions

324 0.02745
118

27.458 mV = 27.46 mV

16. (b)
We know for triangular wave form

Average value

RMS value

SIS S
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Comparing rms value ﬁ = ﬁ
v, =40V
40
Average value of triangular input = 5 = 20V

17.  (b)
For the meter,
Full scale deflection current = 2 mA
Internal resistance = 500 Q
The voltage drop across voltmeter at full scale current
=2mAx500=1V
The full scale deflection on required voltmeter
=200V
Maximum possible voltage around meter
=1V
Extra potential drop = 200-1V =199V
Comparing voltage drop and resistances

v x
1 500
x = 500 x 199 = 99.5 kQ
Alternatively:
V. =2x10%x500=1V
= V. _200 500
V, 1
R, =(m-1)R,
= (200 - 1) x 500 = 99500 = 99.5 kQ
18. (a)
Total power in the load circuit,
P =W +W,
= 6000 - 1000 = 5000 W
s - tan! VB(W; — W)
- W+,
- ! [ /3[(6000 - (~1000)]
B | 6000-1000
_1[/3(7000)
=t ————=| =67.58°
75000
cos ¢ = 0.381
Load current per phase,
~ 5000
Ip = JBx440x0381
I, = 1722 A

o Copyright: MADE EASY www.madeeasy.in
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19.

Load impedance per phase,

ﬁ_ 440
ZP = Ip (1722) =44.25 Q

3
Load resistance per phase,
R, = Z, cos ¢ = 44.25 cos (67.58)
44.25 x 0.381
16.87 Q

Rp
Load reactance per phase,
Xp = Z,sin ¢ = 44.25 sin (67.58)

X, = 409 Q
Reading of wattmeter B will be zero when power factor,
cos ¢ = 0.5
¢ = 60°
Since there is no change in resistance, reactance in circuit per phase,
X, = R, tan ¢

X, = 16.87 x tan 60° = 29.22 Q
Values of capacitive reactance introduced in each phase,
Xe = Xp- X
409 - 29.22 = 11.68 Q

1 1
C = 2mfXe  2mx50x11.68
C = 27252 yF

()

We know, figure of merit = sensitivity

Sensitivity =

I'ey
Full scale deflection current for meter 1
1V
= 0kQ 0.05 mA =50 puA

Full scale deflection current for meter 2

1V
= —-— =0.025 mA =25 pA

40 kQ
For series combination R, =2MQ R,=4MQ
50V 100V
25 pA
N o— |

Maximum allowable current = 25 pA

So maximum voltage measured from series combination
= 50 +100 =150 V

www.madeeasy.in
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20. (b)
We know , o = 2nf =2n x 1000 Hz = 6283.19 Hz
X;, = oL, =6283.19 x 15.92 x 10 = 100 Q
Xy = ! L =400Q

S wC; 6283.19%0.4x107°

The impedance of the bridge arm

= R, =400£0° Q

Z, = R, +jX,, =200 +j100
223.6.£26.6° Q

3 = Ry-jXes

300 - j400 = 500£-53.13° Q

s - 2925 (223.6£26.6°)(500£ -53.13°)
x Z 400.£0°
279.5/-26.53°
(250.07 - j124.84) Q
1 1
wXc  6283.19x124.84

Z impedance is series combination of 250.35 Q resistance and 1.28 uF capacitance.

N
[

we know C = =~ 1.28 uF

21. (b)
Let the reading of first wattmeter be P, and second wattmeter be P,
P, = 3P,
Usi | _ B-h)
sing expression, tan¢ = P+ P,
_ N33R, -Ry)
tand = “3p 4+ p,
2P, 3
= V35 2=22
tan¢ V3 4P, 2
o = tan_1£=40.893°
As 180° - mradians
S 40.893° - ——x40.893°
© 77T 1800 T

So load impedance angle = 0.227 &t

22. (b)
PMMC always reads average value,

1T
VO = ?.([Udt

o Copyright: MADE EASY www.madeeasy.in



16 | Ec+EE

India's Best Instituts for IES, GATE & PSUs

23.  (d)

1

%[50—25+50]=3V

Given, temperature range (50° - (-20°) = 70°C

Resolution

0.2°C
0.2

Resolution relative to range = % =0.00286

For N bit ADC
Resolution
2N
N
24. (d)
For limiting error in V),
Let X
= X
In x
dx
X

Limiting error in x

So,x=9+10%
Ax

v,
dx

av

Limiting error in V)

12

AV, =

=0.00286

lnC2 - lnC1

4G, dG
G G

L[AC, A,
G G

£0.05+£0.05=%201==%=10%

+10% of x =10% of 9 = +0.9
Vi
1+x

-V,
(1+ x)2

dx

Vi (1+x)2

1

Ax _ -200x(0.9)

Vi 1+x?  (1+9)7

1

E[(10x5)+(—5><5)+[%><10><10ﬂ
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= £1.8=+18kV
v, 200
Nominal value, Vo= T3x 149
So, Vy = 20kV £ 1.8 kV
. Vo max = 218 kV
25. (d)

At balance condition for schering bridge

_ RyCy _ (100x10°)(0.01x10™°) 10KO

R, -
C; (0.1x1076)

_ CyRy  (0.1x107°)(470x10°)
* Ry 100x10°
= 0.47 x 10 F = 0.47 uF

26. (b)
_ IPRc
Percentage error = VIcoso
2
_ (12)7x01 .4,
250x 12 x1
_ 144 x100 = 0.48%
3000
27. (o)
L = (10 + 56 - 26%) uH
dL )
0 - (5 - 46) nH/radian
i i _ 2%
and also, o -
2k0
(5-40) x 10° = = ..(Q)
Substituting, 6 = g and I = 5 A in above expression, we get
2k xg
T -6
5-4| —]|x10™" =
{ (4” (5
o
— -6 =
[5-mlx10% = 5755
5—0[5—n]><10_6 =k
T

k = 2.95 x 10® Nm/radian
Substituting, I = 10 A and k = 2.95 x 10~ in equation (i), we get
2x2.95x107° x 0
102

(5 - 40) x 10 =

o Copyright: MADE EASY www.madeeasy.in
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(5 - 46) x 106 = 5.9 x 107 0

5-46 = 0590
5 =4590
0 = i—1089 di 62.41°
= 159 ~ 1089 radian (or) 62.
28. (d)
Ry
= _C
C, R, 2
318 -12
= —x106x107° =
130 259.29 pF
C
= Ryx—%
R, 3 c,
-6
= 130x 222210 _ 42955 10
106 <10~
29.  (¢)
1
o 2
foo o1
fy =25 f,
. frequency of vertical voltage signal
=25x%x3
= 7.5 kHz
30. (b)
Ry = Ry(k-1)
= 1MQ (10 - 1)
= 9 MQ
C, 30 pF
C = -1 - 10-1 =3.33 pF
EEEN
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