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Q.CODE: Z726 

Answer Question No.1 which is compulsory and any five from the rest. 
The figures in the right hand margin indicate marks. 

  
  
Q1  Answer the following questions: (2 x 10) 

 a) Determine the resistance value required to use a 0-1mA meter with an internal 

resistance of 125Ω for a 0-1V meter. 
 

 b) What are the advantages of a thermocouple meter?  
 c) What  is  the  dynamic  range  of  a  spectrum  analyzer  with  a  third-order 

interceptor point of +25dBm and a noise level of -85dBm? 
 

 d) What is “Ratio Correction Factor” in Instrument transformer?  
 e) What would be the maximum reference frequency for a phase locked loop that 

is to cover the frequency range from a 20 to 40MHz in 10kHz steps? 
 

 f) What will be the ratio of the highest to the lowest frequency of an oscillator if 

a 50 to 350pF variable capacitor is used in the tuned circuit? 
 

 g) How  much  power  is  dissipated  in  a 50Ω, 6dB attenuator, if it is fed from a 
50Ω generator with 10W and its terminal with 50Ω? How much power is 
delivered to the load? 

 

 h) What is the percentage error for a remote amplifier where the resistance of the 

wire is 1Ω, the load resistance is 10kΩ, the power supply current is 50mA, and 
the output of the amplifier is 1V? 

 

 i) Compute  the  value  of  self-capacitance  of  a  coil  when  the  following 

measurements are made. At frequency f1=2MHz, the tuning capacitor is set at 
450pF.  When  the  frequency  is  increased  to  5MHz,  the  tuning  capacitor  is 

tuned at 60pF. 

 

 j) Why is sensitivity (ohms per volt) of the ac scales of a multi-meter is less than 

the dc section? 

 

    
Q2  Describe the construction and working of a polar type AC potentiometer. (10) 

    
Q3  Describe  the  working of  a  vibration galvanometer.  Explain  the  difference  in 

constructional  details  of  a  vibration  galvanometer  and  a  D’Arsonval 

Galvanometer.  

(10) 

    
Q4 a) What is meant by “ratio error” and phase angle error” in Current Transformer? (5) 

 b) A  coil  with  a  resistance  of  10Ω is connected in the “direct-measurement” 

mode.  Resonance  occurs  when  the  oscillator  frequency  is  1.0MHz  and  the 

resonating capacitor is set at 65pF. Calculate the percentage error introduced in 

the calculated value of Q by the 0.02Ω insertion resistance? 

(5) 
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Q5 a) What  is  the  difference  between  a  photo-emissive,  a photoconductive  and  a 

photovoltaic cell? Name the application for each cell. 
(5) 

 b) A  cathode-ray  tube,  with  magnetic  deflection,  has  its  screen  23cm  from  the 

centre of the magnetic field. The width of the uniform magnetic field is 3.2cm 

and  the  final  anode  potential  is  6  kV.  Calculate  the  density  of  the  magnetic 

field  to  produce  a  deflection  of  4.4cm  on  the  screen.  (Mass  of  electron 

=9.107×10-31kg; charge on electron = 1.602×10-19C). 

(5) 

    
Q6 a) A balanced AC bridge has the following constants: arm AB, R=2000Ω in 

parallel with C=0.047µF; arm BC , R=1000Ω in series with C=0.47µF; arm 
CD, unknown; arm DA, C=0.5µF. The frequency of the oscillator is 1000Hz. 

Find the constants of arm CD. 

 

(5) 

 b) Two Watt-meters used  to  measure  the  power  input  in  a three-phase  circuit 

indicate 1000W and 5000W respectively. Find the power factor of the circuit 
(i) when both wattmeter readings are positive, (ii) when the latter is obtained 

by reversing the current coil connection. 

(5) 

    
Q7 a) A resistance strain gage with a gage factor of 2.4 is mounted on a steel beam 

whose modulus of elasticity is 2×106 kg/m2. The strain gage has an unstrained 

resistance of 120.0Ω which increase to 120.1Ω when the beam is subjected to 
a stress. Calculate the stress at the point where the strain gage is mounted? 

(5) 

 b) A dual-slope integrating type of A/D converter has an integrating capacitor of 
0.1µF and a resistance of 100kΩ. If the reference voltage is 2V, and the output 
of  the  integrator  is  not  to  exceed  10V,  What  is  the  maximum  time  the 
reference voltage can be integrated? 

(5) 

    
Q8  Write Short Notes (Any Two) (5 x 2) 

 a) Kelvin’s double bridge.  
 b) Phosphor materials used in a CRO   
 c) Ballistic galvanometer.   
 d) Inductance measured by using Maxwell Bridge   
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