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1. (d)
Moving-iron voltmeter reads RMS value,
Vo= \Iv12rms+v§rms
v1 rms =5 V
10
and V = —V
2rms \/E
10
V= 5%+ —=| =475V
%)
2. (a)
At balanced condition,
1000 _ Rs
R, + joL, (jwRsCs + 1) 1000

or

106 (jwRgCq + 1) = Rg (R, +jol,)
Equating real and imaginary terms,
10° = RgR,
9 (§)
= R, = 10 = 1000 Q
Rs
and 106C4 = L,
= L, = 10°x05x10% =05H
3. (b)
Because of over voltage there are chances of insulation breakdown.
4. (b)
[-L 2x20
Se = = =0.05cm/V
E - 2dV,  2x0.2x2000
5. (¢)
fo L
JC
Co +C
N oo [22ttd
fo Cqi+ Cd
Where, C = self capacitance of the coil
1x10° _ [250+Cq _,
500 x 10° 40 + Cy
o 250+Cq _ 4
40 + Cd
= 250+Cy = 160 +4C
= 3Cy = 0
- Cy = 30pF
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6. (d)
Probable error,

Here,
So,
and
Therefore,
7. (b)
Deflecting torque in PMMC ;
Ty
Given, B,
and I,
To,
Thus, T

2 2
_ 91} 2, [0} o
° \/(311] o +[312) o2

[ =1 +1,
o ar _
aI1 - 812 B
o= P P +(f @7 =224
1 =300+224A
BI
2B,
L
2
11
B,y (2B)) | 3| = Bi1,
T

So, same deflection (90°) is produced.

8. (d)

Wien bridge is balanced only for pure sinusoidal input supply and no harmonics in supply. So, no null

indication is possible.

Heaviside Campbell bridge method is commonly used for finding mutual inductance.

I
12
I 680
E, - P =(1.18) x 500 = 1.34V
230 Volt,
5A, cos¢=0.1

10kQ, L,=100 mH=0.1H

tan‘1[—wLPj ~0.18°
Rp

9. (a)
10. (b)
For the d.c. potentiometer, we have:
5
E,
or, emf of the test cell,
E2
11. (a)
Method-1
Given that,
%
1
Rp
p
And, o

cos '[0.1] = 84.26°
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Now, True power = P, = VIcos ¢ =115 watt
Reading of wattmeter for lagging p.f.,
'DRead = VIcos (¢—P)cos P =118.6 watt

%error = 186-1150 100 _ 3.13%

115.0

Method-2
Solution can be given directly from the equation given below after finding “B” as,
% error = tan ¢ -tan  x 100 = tan (84.26°) - tan (0.18°) x 100 = 3.13%

12. (a)
1 1
Sy = —— = —— = 1000 Qv
I 1x10
R = S,V=1000x1 = 1000 %
R, = 0.45x 1000 x 10— 1000
R. = 35kQ
13. (b)
The limiting efror to 80V = %MOO = 2.5%
The limiting error at 80 mA = meo = 3.75%

The limiting error for power calculation
= 25% +3.75% =6.25%

14. (c)
Effective value of input wave (thermocouple based instrument reads rms value)

/7,1+,H_\/ [ J \/ = 10422 = 101981,

1.021,=1,+0.021,

0

Hence, error = 2%

15. (d)
At balance condition,

VAVAR JPAVA

e, RlR -—L-| = R, S—L

oC, 0C;

j Ry _jR
RR.—— = R,R
Equating the real and the imaginary parts,
R.R. = R,R,
R.R 30x%x25
R = 23 = =375Q
- L) 20
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and

16. (d)
Total power in the circuit
P
Power factor of the circuit,

Ccos ¢

F’)Z
O10N
CsA;  10x20
— =—F— =2 F
R, 30 0/3p

W, + W, = 500 W + (~100) W = 400 W

lw-w 4 [[0.5=(-0.1)
cos {tan ‘{[m} ﬁH _ COS (tan {[05+—(—01)}ED

cos (tarr1 (1.5x J§)) =0.359

Rate of change of inductance with deflection is,

17. (d)
dL
ae
The deflection is, )
or, 0
On solving, we get:
)
18. (d)
v
i
So, P
Here, v
i
So, power P
19. (a)
V,

true

Resistance of voltmeter

d
P (10 + 50 - 62) = (5 - 20) uH/rad

1rd
2 K db
2
lXLfe x (5-20)x 10
2 12x10

1.69rad = 1.69 x 180/m degree
96.8°

V, sinwt + V, sin(2ot + 6,) + V;sin(3wt + 6,) + - - -
I, sin ot +1, sin2wt + 1,sin3wt + - - -

1 1 1
Vi =§\/1I1 +§V21200361 +§V313 cos6, + -

100 sinwt + 60 cos (3wt—30°) + 40 sin(5wt + 45°)V
8 sinwt + 6 sin (bwt + 120°)A

%x100x8+%x60><O+%><40><6cos(120°—45°)W=431Watt

200x 22 _ 200V = v,
400

2Ok7Q><1OV = 200 kQ

www.madeeasy.in

o Copyright: MADE EASY



I'IIFIDE ERASYH

India's Best Institute for IES, GATE & PSUs

Measurements

CT2018 | EC -

400x — = 13333V =V
300

mT x100 =-33.335% =-33.33%

sum of the individual limiting error = (1.5 + 1.8)% = 3.3%

100
Vmeasured =
Vi =Y,
Thus, % error =
t
20. (b)
The magnitude of limiting error for the voltmeter
g, = 001 x160=15V
- 1.5
the limiting error at 100 V = —x100=1.5%
100
The magnitude of the limiting error for the ammeter
e, = 0.01x100=1mA
1
The limiting errorat 55 mA = %X 100 =1.8%
The limiting error for the power, P= VI
21. (b)

When op-amps are used as comparators in ADC, this means ADC is flash type ADC.
So, number of comparators required for n-bit ADC is 27— 1.

22. (a)

The overall uncertainty

25— 1 = 31 comparators

JoZ+oZ +ol = i3 =J11%

W, =
23. (¢)
%
A 135°
45/ [\ X
It means voltages are 180° in phase.
Vy = 2sin(wf+ 180°)
Vy = -2 sin ot
24. (b)
1 1 o o
P = 5(\/1[1 cos ¢, + V, I, cosd,) = §(40>< 5 cos 75° + 60 x 3 cos15°)
= 112.8W
25. (¢)
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00f% =901 1

Resolution =
100 10000

1 1

27~ 10000
. Minimum number of bits, n= 14 as 2'* = 16384
(we cannot choose n= 13 as 23 = 8192. Which is less than 10000)

1 1

Analog value of LSB = 2—n><10=21—4><10
= ! x10V =610.4puVv
~ 16384 Rtk
26. (b)
K
sind = K—'V
g
6, = 90°, V=200V
= K _ 1
Ky 200
sin, = ;x100=1
200 2
= 0, = 3O°
27. (b)
instantaneous value of voltage across 1 mH inductor is
ar . .
V, = L= = 1><10‘33(o.5+0.3 sinwt —0.2sin2w 1)
at at

1x 1073 x (0.3 coswt - 0.4 cos 2w t)

Put, ® = 108 rad/sec then,
V, = 300cos wt-400cos 2wt
Hence, reading of electrostatic voltmeter across 1 mH inductor is

o [

V, = 354V
28. (a)
sing = % = % = %
0= 30
29. (c)
from the modified De-Sauty bridge
Ry h Cy
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and,

and

30. (b)

In parallel voltage is same.
If R, is resistance of 18t ammeter and R, is resistance of 2"d gmmeter.

Ro(Ry +1,) _ 2000 (4.8 +0.4)

R 2850
3.65Q

RsC, 2850x0.5x107°

R, 2000

= oCr,=
21 x 450 x 0.7125 x 1076 x 3.65 = 7353.1 x 1076

0.007351

= tan~1(0.007351) = 0.42°

=0.7125 uF

Hence, R, = V..V
ligq,  1MA
R - Vv Vv
2 g, 10mMA
AH_10
Ry 1
EEEE
www.madeeasy.in © Copyright: MADE ERSY



