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CHAPTER-3
MEASUREMENT OF VOLTAGE & CURRENT

01.
Sol:

04.
Sol:

05.
Sol:

Two

43.
Sol:

45,
Sol:

Ans: (b)
In the question For a full wave rectifier rms = average value

= 100v

Ans: (d)

) —" W\
Fsp = 100V " Fsp=100V Rm

||

|l
100V
The two voltmeters are connected in series so the current is same so both the voltmeters
indicate equal readings because they have same internal resistances.

Ans: (b)
PMMC instrument has linear scale
FSD - 0.1 mA

% FSD — 0.05mA

mark questions

Ans: (c)
——&)—ww—Z—w
100V 15 KQ

Resistance of meter A is 100x100 = 10,000 = 10 KQ

Total Resistance = Ra + Rg = 10KQ + 15KQ = 25KQ

Voltmeter A reading is 100v for a resistance of 10KQ by voltage division the voltmeter
B reading is 150v for a resistance of 15 kQ

Total voltage = 100v +150v = 250 volts

Ans: (d)
u(t) =5 + 10 cos (314 + 30°)
M1 instrument reads RMS value & it is used for both A.C & D.C
V 10
Vipe = —0L = —— = 5\/5
rms \/E \/E
Voltmeter reading = /52 + (5+/2)? = /75 V
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MEASUREMENTS

47. Ans: (a)
Sol: PMMC instrument measure average value

12x10+5x10 _ 120+50 _ 170

= 85volts

2 2

48. Ans:(c)

Sol: 19\‘2‘%(2 o P
10VQ) 100kQE  500kQE CRO
°Q

100kQ

10VQy) = 83.3k

By Voltage division
Vv _ 10x833K
3€ 100K +83.3K
= 4.54 Volts

49. Ans: (a)
Sol: N =100
| =10mm b =20 mm
B=200mT  6=90°
I =50 mA
Tq = BINA

=200 x 102 x50 x 10 x 100 x 10 x 10 x 20 x107°

=200 x 10° N-m
=200 pN-m

50. Ans: (b)

Sol: Ty =240 uNm 6 =120° | = 10A
dL _
-
Ty= 1|2 dc

2 do

dL _ 2T, _ 2x240x10°

ab _ 2ty _ 2x280xA0° _ 48 H/rad
R 10 H

?
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ACE ACADEMY Measurement of Voltage and Current

53. Ans: (b)
. RV H(w)
SOI. SAC H(w) = m
045 Vrms FSD
= DCFD 045 % —t
VrmsFSD DCFSD

=0.45 Spc

54. Ans: (c)

Sol: Sy ) = 0.45S,¢

= Q/ _ Q
= 0.45 x 10k K/ = 4.5k K/
55. Ans: (c)

Previous IES questions

01. Ans: (b)
Sol: (0-150)V GAE=1%

150 x = = 15v
100

100x1.5

75x X =15 = x= = 2%
100

12. Ans: (a)

Sol: 1=3+4+/2 sin 314t
Pmmc instrument used only for D.C so | = 3A

13. Ans: (c)
Sol: GivenV =8V

S= 2k79 for 10V scale meter:

= Ry=2x10= 20 kQ
Before inserting meter
I = 8 = 8mA
1kQ
After inverting meter
Rv||11kQ = 0.9523 kQ
-V =8x10"x0.9523
=762V

16. Ans: (b)

Sol: | =244 sin314t
Hot wire instrument are used for both A.C & D.C & measures RMS values.
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MEASUREMENTS ACE ACADEMY

17. Ans: (d)
Sol: (0-250)VV G.AEE1%
For 100V L.E----?
250x . 25V
100
100 x X =25 = x= 222300 _ 5 59
100 100
21. Ans: (b)
Sol: M.l instrument Ta a I spring control
1 mA ----- 100V Tca 6
0.5 mA------- ?
All the instruments are current measuring instruments
Vl2 - I12
2 72
2 |2
-3
Vioh 100 DA0T -y - 00 x05=50 v
, |, VvV, 0.5x10
23. Ans: (a)
Sol: (0-200) V G.AE=1%
50V ----- LE=?

200 x i =2 Volts
100

50 x X =2 = x= 2X100
100
34. Ans: (c)
Sol: A rectifier instrument measures rms value
meter reads — 100V

But indicating —» 111V

=4%

35. Ans: (b)
Sol: Rzw=0.55Q Rm =5Q In=1mA

Rp= Rm —ml= 2
m-1 0.55
m= i+1
0.55
IL=10.09
| =10.09 x1x103
=10.09 mA.

39. Ans: (a)
Sol: PMMC will read only DC values. Sol the voltmeter reading is oscillates around zero
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ACE ACADEMY Measurement of Voltage and Current

Previous Gate questions

03. Ans: (d)
Sol: In Pmmc instrument the current passes through Spring & the coil, when one of the
spring is snap it will be an open circuiti.e 1 =0

07. Ans: (d)

Sol: sensitivity = 1000Q/volt
Full scale value = 100V
Half full scale value =50 V

I:V

L 1
—  sensitivity = —
R y

fsd

=——=0.1mA
1000

50

l=— =0.5mA
1000x100

09. Ans: (a)

| V; =2v V, =3sin 4t
Sol: L 2

0 NG
NN
()
\/

Pmmc instruments are used to measure D.C only so voltmeter reads only 2V

: 50K
10. Ans: (a) AIA
+

Sol: Voltmeter F.S.D = 10V VST vS10K

Sv=1000Q/volt
Rm=1000x10 =10 k Q

By voltage division

For 10KQ oV

For 50KQ 25V

So supply voltage
Vs=5+25=30V ("-KVL)
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MEASUREMENTS

11. Ans: (b)
Sol: i/e

AV

Form factor = 1.11
ile o/lp

Form factor = i
1.11

12. Ans: (c)

Sol: 1 =100 mA
I, = 99 mA
Accuracy = 1%
|3 =?

By KCL

I, + (-|2) =13
100mA +£1%-99mA £ 1% =I5

I3=1mA + 2%

15. Ans: (c)
92
Sol: L= 10+39_7“H
dL 20 0
== =0+3- =2 puH=3-= pH
do 2 2 !
K = 25 x 10 °*N-m/rad
| =5A
1, dl
Te= =P — T.=K®0
"2 do ¢
Td:TC

52><(3——2)><10"E

2x25%x107°

29+9:3
2

0=—=12rad

gl o
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ACE ACADEMY Measurement of Voltage and Current

17. Ans; (c)
Sol: Under Forward bias diode resistance is Zero
Under Reverse bias diode resistance is co

AAAA i/p
9900 100 1007\
100sin(N)
i jz \_
0/6 V-\‘l
I
_10x 100
VA
9990410 =
.
R
1
x_ L
10 10xm
=-31.84 mA
18. Ans: (a)
Sol: N =100 | =10 mm b =20 mm
6 =90° B =200 mT | =50 mA
Tq = BINA
=200 x 10 x50 x10° x 100 x 10 x 10° x 20 x 10”
=200uNm
+
21. Ans: (b)
Sol: Sy =500Q/V T
F.S.D =100V ‘
R = 500 x 100 = 50 KQ 0oV |
Voltmeter reading = 20 v l 3
In parallel branches voltage is same

So R, =50 kQ B
22. Ans: (c)
Sol: Input Acrms =100 v, I=1mA
\Y/
V. = _m
rms \/E

V. =100~/2 volts
For a full wave rectifier

v, = Vo _ 221002 _ g5 063 voits
T T
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MEASUREMENTS

Applying KVL
90.063 = R (1x107%) + 100 (1x10°°)
R, = 90.063_3— 0.1 _ 89.96 kO
10
23. Ans: (c)

Sol: 1= |-6sin100At+6,2 cos(300t ++2) +6+/2 A

ERC I

24. Ans: (a)
-3
Sol: Ry = Rn _ 100x10™/2
m-1 10
—-1
2
-3
Rsh = 50X410 =12.5mQ (Ans:a)
25 Ans: (b)
RSe =Rm(m-1)
%
=Rm(—-1)
%

= 10022 _1) = 99000
0.1
= 9.9kQ.
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