
UNIVERSITY OF PUNE  

[4362]-154 

S. E. Examination - 2013 
Electrical Measurement 

& Instrumentation 

(2008 Course) 

Total No.  Of Questions : 12                    [Total No.  Of Printed Pages: 5] 

 

[Time:   3 Hours]                                                              [Max.  Marks:  100] 

Instructions:  

(1) Answer any three questions from each section. 

(2) Answers to the two sections should be written in separate 

answer-books. 

(3) Neat diagrams must be drawn wherever necessary. 

(4) Figures to the right indicate full marks. 

(5) Use of logarithmic tables, slide rule, Molliercharts, 

electronic pocket calculator and steam tables is allowed. 

(6) Assume suitable data, if necessary. 

 
 

SECTION-1 

Q. 1. A) Draw and explain Block diagram of generalized instrumentation           (6) 

              system in brief. 

         B) Describe construction and working of permanent Magnet Moving         (6) 

              Coil (PMMC) instrument with suitable diagram. 

        C) A moving coil milli- ammeter having a resistance of 10 ohms gives       (6)  

             Full scale deflection when a current of 5mA is passed through it.             

             Explain how this instrument can be used for measurement of  

i. Current upto 1A. 

ii. Voltage upto 5V. 

Q. 2.A) Explain : accuracy, drift, speed of response                                             (6) 

        B) Which three forces are required for satisfactory operating of an              (6) 
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             Analog indicating instruments? State the function of each  force.             

       C) A milli-ammeter of 2.5 ohams resistance reads upto 100 milliamperes     (6) 

           Calculate the resistance the resistance which is necessary to enable it to     

           Be used as, 

i. An voltmeter reading upto 10 V. 

ii. An ammeter reading upto10 V. 

           Draw the connection diagram in each case. 

Q. 3. A) With a neat schematic diagram, explain construction and working         (8) 

               Of a Megger. What are the application of Megger. 

         B) A sheet of Bakelite 4.5 mm is tasted at 50 Hz between electrodes          (8) 

               0.12m diameter. The schering employs a standred air capacitor C2 of     

              106 pF capacitance, a non-reactive resistance R4 of 1000/π ohms in 

              Parallel with a variable capacitor C4, Balanced is obtained with  

              C4=0.5  F and R3 = 260 ohm. Calculate : 

1) Capacitance  

2) Power factor 

3) Relative permittivity of sheet. 

OR 

Q. 4. A) Draw circuit diagram of double bridge. Derive expression for                (8) 

              Unknown resistance with using notation. 

        B) With a circuit diagram, derive the equation for an unknown self             (8) 

            Inductance measurement using Maxwell’s inductance-capacitance bridge. 

Q. 5. A) Explain two wattmeter method for measuring power in a (R+L) load,    (6) 

              Draw the phasor diagram.                                                                        

         B) Write a short note on Digital power factor meter.                                    (6) 
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         C) A 3 phase, 3 wire, 415 V system is a balanced load of 20 A at pf 0.8     (4) 

             Leg. The current coil of wattmeter 1 is in phase R and of wattmeter2 is 

              Phase B. 

         Calculate : i) Reading on wattmeter 1 when its voltage coil is across R and Y. 

                          ii) Reading on wattmeter 2 when its voltage coil is across B and Y. 

Q. 6. A) State and explain errors in dynamometer type wattmeter. also state        (6) 

              The compensation for each type of error. 

         B) Write a short note on digital multimeter.                                                  (6) 

        C) In order to measure the power input and the power factor of an               (4) 

             Overexcited synchronous motor two wattmeters are used. If the meters 

             -3.5 kW and +8 kW respectively. 

        Calculate :  

i. Power factor of the motor 

ii. Power input to the motor 

 

SECTION-2 

Q. 7. A) Explain construction and operation of a single phase induction type       (6) 

              Energy meter with neat diagram. 

        B) Explain the terms:                                                                                      (6) 

             Transformation ratio  

             Turn ratio 

              Nominal ratio 

        C) A3-phase, 2element energy meter has a constant of 0.2 revolutions       (6) 

             Of disc per kWh. The meter is being used with a P. T. of ratio 22kv/ 

             220 V and C. T. of ratio 100/5 A. if the line voltage is 220V, current 
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             Is 10 A, time to complete 10 revolutions is 30 seconds on unity power 

             Factor, determine the error expressed as a percentage of the correct  

             readings. 

OR 

Q. 8. A) Explain different types of errors in induction type energy meter. How   (6) 

              These errors are compensated? 

         B) Compare current transformer (CT) & potential transformer (PT).           (6) 

         C) An energy meter is designed to make 3200 impulses of LED for one     (6) 

             Unit of energy. Calculate the no. of impulses made by it when connected 

             To a load carrying 20A,230V, 0.8 p.f. for an hour. If it actually makes 

             12000 impulses, find the % error. 

Q. 9.A) Explain the following terms associated with CRO:                                  (6) 

i. Volts/division 

ii. Xy-mode 

iii. Invert 

      B) What are the advantage of electric transducers?                                          (4) 

      C)Explain measurement of pressure using Mcleod gauge.        (6)  

Q.10. A)Explain Measurement of  voltage ,current, frequency using CRO. 

 B)Give detail classification of transducers. 

      C) Explain pirani guage for measurement of low pressure. Also state            (6) 

         Advantage and disadvantages. 

 

Q. 11. A) Give type of flow. Explain construction and working of venturimeter. (5) 

           B) Explain level measurement by mechanical method.                               (5) 

          C) Explain construction and working of LVDT with neat diagram.            (6) 
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OR 

Q. 12. A) Explain ultrasonic flow meter with neat diagram.                                  (5) 

           B) Explain nucleonic method for level measurement with a suitable         (5) 

          C) Explain construction, working and application of load cell with a          (6) 

               Neat diagram. 
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