venugopal

CHAPTER-5
BRIDGE MEASUREMENT, MEASUREMENT OF
INDUCTANCE & CAPACITANCE

Two Marks Questions

33. Ans: (a)

Sol: Given data
I = 32.7Q2
L, =47.8mH
R =1.36Q
Under Balance conditions
le4 = Zng
Z1= R1+r1+ij1
Z, =100Q
Z4=100Q
Z3=r>+ j(DLz

(R+r)+jol;) x100 = 100(r2+joly)
Compare real part & img part
R+ri=r

j(DLl = j(DLz

L1:L2

136+, =327 L1 =47.8mH
r, = 31.34Q

34. Ans: (b)

Sol: Given data
R2 =400Q R3 =600Q
R4 =1000Q2 C4 = OS],LF
f=1000HZ
Zl Z4 = Zz Zg
Zl = Y4 Zg Zg

Zo = ng Z3= ng Y,y = Ri+jm L4

4

21:R1+j0)L1
(Ri+jola) = (R_+JOJC4) R,R,

4

Ry + j(DLl = R2R3 + j(,l)C4 R2R3
R,
Compare Real parts & img parts

Rl = % (DLl = (DC4 R2R3
R

Ll = C4R2R3

R, = 200%600 | _ 4 5.106x400x600
1000
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ACE ACADEMY Bridge Measurement, Measurement of L&C

35.

Sol:

37.

Sol:

38.

Sol:

Ry = 240Q L, =0.12H
Q:le _ 2nx1000x0.12 _ 314
R, 240
Ans: (d)
Voltmeter reading
V' =Vap—Vu
=]y, x20-1,x10
_ 10 20 — 10 x10
20+10 10+ 20
V = E(20-10)=@=3.33v
30 30 + -
|I
10V
Ans: (a)

For the Z;=200,30° Z,=150,0° Z3=230Q./ —40°
Under balanced condition

Zl Z4 = Zz Zg
200.,30° Z, = 150 x 230 ~£0° — 40°

_ 150 x 230
200

=1725 /- 70°

Zy £-10°

Ans: (c)

ab R in series with inductance
ad — pure resistance

bc — pure resistance

what about cd

cd should consists of a variable resistance in series

or parallel with a variable capacitance.

Parallel — Maxwell Inductance — capacitance bridge
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MEASUREMENTS ACE ACADEMY

Previous IES question

02. Ans: (a)
Sol:

X = self inductance having resistance, Maxwell’s inductance bridge

03. Ans: (b)
Sol: Q=Cb _OCRRy o R _wCR
R, R,R,/R,

Take Maxwell Inductance — capacitance Bridge
04. Ans: (b)
Sol: Z; =100.,30°

Z,=150,0°

Z3 =250/-40°

Z4 =7

Under balance condition
2124=27,73

100.,30° Z4 = 150.20° x 250° /-40°
Z4=375/—40° - 30°
Z4=375/-70°Q

06. Ans: (c)

Sol: Givendata R;=R,R3/Rs L;i=RyR;3C4
R; & L; are unknown quantities what are the
variable parameters i.e. C4 & R4
eg: Maxwell Inductance — capacitance bridge
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ACE ACADEMY Bridge Measurement, Measurement of L&C

07. Ans: (c)
Sol: Under balance condition

200.,30° x Z4 = 250 /- 40° x 150 20°
=187.5 /- 70°

()
_/
14. Ans: (a)
Sol: Zl = 2223/24
22: + 1% 23: +1% Z4: + 3%
Uncertainty = /(£1)? + (£1) + (+3)?
= J1+1+9= V11 %
15. Ans: (b)
Sol: Balanced condition
R1+_L Rs=(R + joL)-
joC, JoCyg
R,R, —%s - ~JR oL C1\2\%R
oC, oCy oC
Compare real parts & img parts ¥ L
L Q)
R,Rs = —
CS
R, = L L =Ry Rs Cs Cs Rs
RSCS
Rs R
oC, oCq
R — RSCS
Cl
16. Ans: (a)
Sol: Cs = O5].LF Rs = 1000Q2
Under balanced condition similar to Maxwell’s
Inductance capacitance bridge @
LX: C3R2R3 RX: R2R3
RS
= 0.5 x 107 x 1000 x 1000
_ 1000x1000 10000
1000
=05H
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MEASUREMENTS

20. Ans: (d)
Sol: At balance

(jwlcbj(Rx + jooLX):(RC —w—icha @

ACE ACADEMY

a . ‘R
RXJ+i=RCRa—J a
®C, C, ®C,
Rx Ra Racb
= =
®C, C, C,
LX: RC RaRb
22. Ans: (a)
Sol: Zl ZX:ZZZ3 ZX:lez Z3
1 .
Y,=—+ joC
1 R, Joc,
2 =R, z. == ; _r 1
2 2 73 (DCS’ 4 X(DCX lOKHZ@
{RX—szR2 ~J x(iJrjooclj
oC, ®C, R,
R, - J :_sz+03C1R1
oC, CR; ®C,

Compare real part & img part
_ocR, ¢R,

R, =
®C, Cq
R, = R, N 1 _ +R,
C, oC, CR;
Cx — C3 Rl
RZ
23. Ans: (b)
Sol: f= 1

2n/L(c+ cq)

cs — self — capacitance

500 x 10° = 1 (1)
-12
274/L (c+36 x1072)
250 x 10° = L )

274/L (c+160 x1072)
Dividing equation (1) by equation (2)
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ACE ACADEMY Bridge Measurement, Measurement of L&C

24.
Sol:

25.
Sol:

c + 160 x 107
Cc+ 36 x107™*

c+160x107"
4=

c+36x10
4c+144 X102 =c+160x 10712

3c=16x107*
c=5.33pF

Ans: (c)
c; =150+ 2.4 pF =120+ 1.5 pF
parallel Ceqg =C1 + C2
= 150+24+120+£15
=270+39
Limiting error = 3.9 puF

Ans: (b)

VIVDQV rm!m Reff Leff

O

| |
1
C

- (jiCJ(R + joL)

R+ joaL+_i
joc

_ R+jolL-w’’c-cR?)
1+ ®*c’R? = 20°Lc+ o' L2c?

Since these inductance & capacitance of a resistor are very
small is value therefore w?’Lc<<1 & o'L%c?<<1

,_ R+jolL-cr?)
1+ oﬂ;(cR2 —2L)

effective inductive

L - cR?
1+ mzc(cRZ— 2L)

Leff =

for the resistor to be non inductive

L-cR?=0 L = cR?
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MEASUREMENTS ACE ACADEMY

27. Ans: (a)
Sol:
R
@ o
R
from fig. (1)
V =Vas—Vas
=l (L+AL)-1,R
Vijo(L£AL) Vq <R — V. (L + D|_)_£X .
jo(L+DL+L+AL) R+R 2L 2R
V.
— _S |:1 + E _ :|
2 L
:ﬁxgzﬁxo.l =0.05 Vs
2 L 2
from fig. (2)
V=1R-1;R
V, V, xR

= > xR - :
R+ jo(LT AL) R+ jo(L £AL)

~ R+jo(L+AL)- (R +jo)(LFAL)
= Vs R{[(R +jo) (L FAL)-R + jo(L + AL)}

2joAL
(R + jo)(L FAL)(R+jo)(L+AL)

= V(R

= Vo1 = Vo2
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ACE ACADEMY

Bridge Measurement, Measurement of L&C

29. Ans: (a)
Sol: 2172y=2r273 Zx=Y12Z>2Z3
Cs
1 1 1. R
R,—— =R X| —+ JocC
Lt X | %
R, - j __Rz +R2C1
oC, JoCR; C,
Compare two equations Cs } Cx
n _R:C 1 _ -R, ;
¢, ®C, oC,R, g
RZ
41. Ans: (c)
Sol: %(AC)VZ = Fv displacement so

_ 2 x force x displacement
= v

_ 2x0.006 x 1.5 x107*
~ 12x107° x12 x10°

d =1.5mm

=0.125 x 10 F=0.125 pF

AC V=12

Previous gate questions

02. Ans: (a)
Sol: V=Vca—-Vep

| = L
R(1+x)+R

=, R(L+X) - R
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