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 Q.2 a. What is meant by hysteresis? Explain its phenomenon in measurement 
systems with neat diagrams.  (7)  

Answer: 
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  b.  A voltmeter having a sensitivity of 1000 Ω/ V reads 100V on its 150 V scale 
when connected across an unknown resistor in series with a milli-ammeter. 
When the milli-ammeter reads 5mA. Calculate: 

    (i)    apparent resistance of the unknown resistor, 
    (ii)   actual resistance of the unknown resistor and 
    (iii)  error due to the loading effect of voltmeter. (6) 
Answer: 

 (i) Total circuit resistance Ω=== − K
XI

ER
T

T
T 20
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3  

                                Neglecting the resistance of milli-ammeter, the value of unknown  
                                Resistor Ω= KRs 20  

             (ii)Resistance of voltmeter Ω=ΩΩ= KXRv 1501501000  
As the voltmeter is in parallel with the unknown resistance, we have:  
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+
=  , from this equation the 

unknown resistance XR can be written and found out as: 
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            (iii)Percentage Error is calculated as: 
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  c.  Write the basic difference between steady state response and transient 

response.  (3)        
Answer: 
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 Q.3 a. Draw the circuit of Wheatstone Bridge used for measurement of medium 

resistance. Explain its operation and derive the condition for its balance. 
  (8) 

Answer: 
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  b. A Wheatstone bridge has ratio arms of 1000 Ω and 100 Ω and is being used to 
measure an unknown resistance of 25 Ω. Two galvanometers are available. 
Galvanometer ‘A’ has a resistance of 50 Ω and a sensitivity of 200 mm/µA and 
galvanometer ‘B’  has values of 600 Ω and sensitivity of 500 mm/µA. The 
galvanometer is connected from the junction of the ratio arms to the opposite 
concerns.  Find out:  (5) 

    (i) The value of standard resistance under balance condition. 
                   (ii) Which of the two galvanometers is more sensitive to a small unbalance on 

the  above bride and the ratio of sensitivities. 
Answer: 
       (i) In Wheatstone bridge, value of standard resistance under balance conditions: 

                                            .250
100
100025. Ω=== X

P
QRS  

(ii)Internal resistance of bridge from Wheatstone bridge can be written as: 

                                             Ω=
+

+
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      Therefore, the Ratio of deflection for two galvanometers is given by: 
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Hence the galvanometer A has a sensitivity of 1.75 times that of galvanometer B as far as 
this bridge is concerned, even though on its own galvanometer A is less sensitive than 
galvanometer B. 
 
  c.  Write the applications of high voltage Schering bridge.  (3) 
Answer: 

 
 

 Q.4  a. What is a DC Voltmeter? Draw the circuit of basic DC Voltmeter. Explain 
its operation and derive an expression for its series resistance ( )SR . (6) 

Answer: 

 
 
  b. A basic D’Arsonval movement with a Full Scale Deflection of 50 Aµ  and 

internal resistance of 500 Ω  is used as a voltmeter. Determine the value of 
the multiplier resistance needed to measure a voltage range of 0 – 10 V. (3) 

Answer: 
Given data: Voltage Range (V) = 0 – 10 V. 

                                               Full Scale Deflection Current: AI m µ50=  
                                               and Internal Resistance: Ω= 500mR  
            Therefore, the value of the multiplier resistance needed to measure the above  
             range of voltage of 0 to 10V is: 

                                        Ω=−=−= K
A

R
I
VR m

m
s 5.199500

50
10
µ
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  c. With the help of a neat block diagram, explain the working of a basic 
Digital Multimeter.  (7) 

Answer: 

 

 
 

 Q.5   a. Explain the working of Dual Slope Integrating type DVM with neat block 
diagram. Give its advantages.      (8)  

Answer: 

 



AE60/AE111                  INSTRUMENTATION AND MEASUREMENTS              DEC 2015 
 

© IETE                                                                                                                                 8 

 



AE60/AE111                  INSTRUMENTATION AND MEASUREMENTS              DEC 2015 
 

© IETE                                                                                                                                 9 

 

 



AE60/AE111                  INSTRUMENTATION AND MEASUREMENTS              DEC 2015 
 

© IETE                                                                                                                                 10 

  b. Draw the circuit diagram of Output Power Meter and explain its 
operation. Write its applications.           (8) 

 Answer: 

 

 
   
 

  Q.6    a.  Draw the block diagram of a Function Generator and explain the method of  
    producing:  (8) 

(i) Square waves and  
    (ii) Sine waves 
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Answer: 
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  b.  What is the need of Sampling Oscilloscope? Draw its block diagram and 
explain its working with the help of waveforms at each block. (8) 

Answer: 
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 Q.7    a. Explain the working of Frequency Selective Wave Analyzer. Give its 
applications.  (8) 

Answer: 
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  b. What is a Bolometer? Explain the working of Bolometer Mount with the 
help of a neat diagram.  (8) 

Answer: 
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 Q.8 a. What is meant by Strip Chart Recorder? Explain basic Strip Chart 
Recorder with neat block diagram and write its applications. (9) 

Answer: 
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  b. Discuss the objectives and requirements of recording data.     (7) 
Answer: 
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   Q.9   a. Write the applications of the following: (8) 
 (i) Differential Output Transducer 
 (ii) Capacitive Transducer 
 (iii) Strain Gauge 
    (iv) Resistive Transducer 
Answer: 
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  b. Explain Multi Channel Data Acquisition System with neat block diagram. 
  (8) 

Answer: 
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