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CHAPTER-5 
BRIDGE MEASUREMENT, MEASUREMENT OF  

INDUCTANCE & CAPACITANCE 
 

Two Marks Questions 
 
33. Ans: (a)  
Sol: Given data 
 r2 = 32.7 
 L2 = 47.8mH  
 R = 1.36 
 Under Balance conditions 
 Z1Z4 = Z2Z3 
 Z1 = R1+r1+jL1 
 Z2 = 100  
 Z4 = 100 
 Z3 = r2 + jL2 
 
 (R+r1)+jL1) 100 = 100(r2+jL2) 
 Compare real part & img part 
 R+r1 = r2 
     jL1 = jL2 
     L1=L2 
 1.36 + r1 = 32.7     L1 = 47.8mH 
 r1 = 31.34 
 
34. Ans: (b)  
Sol: Given data 
 R2 = 400   R3 = 600 
 R4 = 1000  C4 = 0.5F 
 f= 1000HZ 
 Z1 Z4 = Z2 Z3 
 Z1 = Y4 Z2 Z3 

 Z2 = R2,   Z3 = R3,  Y4 = 
4R

1 +j L4 

 Z1 = R1 + jL1 

 (R1 + jL1)  =  ( 324
4

RR)Cj
R
1

  

 R1 + jL1 =  324
4

32 RRCj
R

RR
  

 Compare Real parts & img parts 

 
4

32
1 R

RRR    L1 = C4 R2R3 

 L1 = C4R2R3 

 R1 = 
1000

600400  L1 = 0.5106400600 
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 R1 = 240  L1 = 0.12H 

 14.3
240

12.010002
R
LQ

1

1 





  

 
35. Ans: (d) 

Sol: Voltmeter reading 

 V  = Vab – Vad  

  = I1 x 20  I2 x 10 

     = 
2010
10x1020x

1020
10





 

 V =   V33.3
30

1001020
30
10

  

 

37. Ans: (a)  

Sol: For the   Z1 = 200300 Z2 = 15000 Z3 = 230   400 
 

         Under balanced condition  

   

 Z1 Z4  = Z2 Z3 

 200300 Z4 = 150 x 230 00  400 

      

      Z4 = 070
200

230x150
  

           = 172.5  700 

 
 
38. Ans: (c)  

Sol: 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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Previous IES question  
 
02.  Ans: (a) 
Sol:  
 
 
 
  
  
 
 
 
 
       X = self inductance having resistance, Maxwell’s inductance bridge  
 
       
03. Ans: (b) 

Sol: RCRC
R/RR
RRC

R
LQ 44

432

324

1

1 





  

       Take Maxwell Inductance  capacitance Bridge  
 
04. Ans: (b) 
Sol: Z1 = 100300 
 Z2 = 15000       

 Z3 = 250400 
 Z4 = ? 
 
       Under balance condition  

 Z1 Z4 = Z2 Z3   

 100300 Z4 = 15000 x 2500  400 

 Z4 = 375 400  300  

 Z4 = 375 700   

 
06.  Ans: (c) 
Sol: Given data    R1 = R2R3 / R4      L1 = R2R3C4 
       R1 & L1 are unknown quantities what are the 

variable parameters i.e. C4 & R4  
       eg: Maxwell Inductance  capacitance bridge  
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 
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07. Ans: (c) 
Sol: Under balance condition  
  
 200300 x Z4 = 250 400 x 15000 
             = 187.5  700  
      
 
 
 
 
14. Ans: (a)  
Sol: Z1 = Z2Z3 / Z4 
          Z2 =   1% Z3 =   1% Z4 =   3% 
  
 Uncertainty =      222 311   
         
        = %11911   
 
15. Ans: (b)  
Sol: Balanced condition  

  
S

S
1

1 Cj
1LjRR

Cj
1R













  

   

 
SS1

S
S1 C

L
C
Rj

C
Rj

RR







  

       Compare real parts & img parts  

 
S

S1 C
LRR   

 
SS

1 CR
LR    L = R1 RS CS 

 
S1

S

C
R

C
R


  

 
1

SS

C
CR

R   

       
16. Ans: (a)  
Sol: CS = 0.5F  RS = 1000    
       Under balanced condition similar to Maxwell’s  
       Inductance capacitance bridge 

 Lx =  CS R2 R3  Rx = 
S

32

R
RR   

  = 0.5 x 106 x 1000 x 1000  

  1000
1000

1000x1000
  

  = 0.5 H   

Lx 

Rx 

R3 

R2 

Rs 

Cs 

1000 

1000 
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20. Ans: (d)  
Sol: At balance  

   a
C

Cxx
b

R
c
jRLjR

cj
1























 

  

 
c

a
aC

b

x

b

x

c
Rj

RR
c
L

c
jR




   

   

 
c

ba

c

a

b

x

c
cR

c
R

c
R




 

 Lx  =  Rc Ra Rb 
        
       
22. Ans: (a) 
Sol: Z1 Zx = Z2 Z3   Zx = Y1 Z2 Z3 
  

 1
1

1 cj
R
1Y    

 
3

322 c
jZRz




 , 
x

x4 c
jRz


  

 






















 1
13

2
x

x cj
R
1x

c
jR

c
jR  

 
3

11

13

2

x
x c

Rc
Rc

jR
c
jR








   

 Compare real part & img part  

 
3

21

3

21
x c

Rc
c
RcR 


  

 
3

21
x c

RcR    
13

2

x Rc
R

c
1




   

 
2

13
x R

Rcc   
 

       
23. Ans: (b) 

Sol: 
)cc(L2

1f
S




 

 cS  self – capacitance  

 
)10x36c(L2

110x500
12

3





 …………. (1) 

 
)10x160c(L2

110x250
12

3





 …………. (2) 

       Dividing equation (1) by equation (2) 

D 

Rx 

Lx 

RC 
CS 

Ra 

cb 

C3 

R2 

Rx 

Cx 

C1 R1 

D 
10KHZ 
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       12

12

10x36c
10x160c2 






  

 12

12

10x36c
10x160c4 






  

 4c + 144 x 1012 = c + 160 x 1012 
 3c = 16 x 1012  
 c = 5.33 pF       
      
24. Ans: (c)  
Sol: c1 = 150  2.4 F c2 = 120  1.5 F 
 parallel ceq = c1 + c2 
      =  150  2.4 + 120  1.5 
                   = 270  3.9  
 Limiting error = 3.9 F 
 
25. Ans: (b)  
Sol:  
  
 
  
 
 

 
 

cj
1LjR

LjR
cj

1

Z


















  

     
2242222

222

cLcL2Rc1
RccLLjR







  

 Since these inductance & capacitance of a resistor are very 

  small is value therefore   2Lc << 1 & 4L2c2 << 1    

 
 
 L2Rcc1

RcLjRZ 22

2







  

        effective inductive  

 Leff  L2cRc1
cRL

22

2







 

 for the resistor to be non inductive  

 L  cR2 = 0   L = cR2  

 
 
 
 

R L 

C 

Reff Leff 

 
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I4 
VS 

R R 
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LL 
I3 
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27. Ans: (a)  
Sol:  
 
  
  
 
 
 
 
 
 
 
 
 from fig. (1)  

 V  = VAB  VAB  

   = I1(L   L)  I2 R 

  

  =  
 

 
Rx

R2
V

L2
DLLV

Rx
RR

V
LLDLLj

LLjV SSSS 








  

       

      



  1

L
DL1

2
VS  

       

      1.0x
2

V
L

DLx
2

V SS    = 0.05 VS 

 from fig. (2)  

 V = I1R  I2R 

    =    LLjR
RxVRx

LLjR
V SS

 


 
 

       
      










LLjRLLjR

LLjRLLjRRVS


  

      LLjRLLjR
Lj2RVS 





 

  = V01 = V02 
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29. Ans: (a)  
Sol: Z1 Zx = Z2 Z3   Zx = Y1 Z2 Z3  
  

 
















 1

13
2

x
x cj

R
1x

cj
1R

c
1R 


 

 
3

12

13

2

x
x c

cR
Rcj

R
c
jR 


 

 Compare two equations  

 
3

12
x c

cRR   
13

2

x Rc
R

c
1




  

 
2

13
x R

Rc
c   

 
41. Ans: (c)  

Sol:   sontdisplacemeFvVc
2
1 2   

 2V
ntdisplacemexforcex2c   V = 12 KV 

  33

12

10x12x10x12
10x5.1x006.0x2





   F = 0.006 N 

 d   = 1.5 mm 
  = 0.125 x 1012 F = 0.125 pF 
 
       
Previous gate questions  
 
02. Ans: (a) 
Sol: V = VCA  vCD    

 I =   Rx1R
VS


 

     
   = I1 R(1 + x)  I2 R 
  

        R
x1RR

V
x1R

Rx1R
V SS 





  

  

  
  

 x2R
RxV

RxR2
Rx1RV

S
S







  

 V = IRx 

C3 

R2 

Rx 

Cx 

C1 

R1 

R 

A 

C B 

R R(1+x) 
D 

I2 

I1 

I1= I3 
I2 =I4 


