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Answer Question No. 1 and any four from the rest.

1. Answer the following MCQ) : (10 x 1 =10)

@

(i1)

(i)

A bridge circuit is used for the measurement of which of the following
components?

(a) Resistance, capacitance, and inductance
(b) Diode, triode, and thyristor

(¢) Transistor, thermistof, and antenna

(d) LED, op amp, and transducer

The fact as to how closely the instrument reading follows the measured
variable is called the

(a) accuracy (b) precision

(¢) fidelity _ (d) sensitivity

The difference between the indicated value and true value of a quantity is
(a) gross error (b) absolute error

(¢) dynamic error (d) relative error

(1v) A resistor is specified by a magnitude of 200Q with a limiting error of

+20Q) . What is the fractional error?
(@) 0.2 , (b) 0.5
() 0.1 (d 10
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(v) A wattmeter has a range of 1000 W with an error of £1% of full scale
deflection. If the true power passed through it is 100 W, then the relative
error would be

(2) +10% ®) +5%
() 1% . d £0.5%

(vi) A 0 to 200 V voltmeter has a guaranteed accuracy of 1% of full scale reading.
The voltage measured by the instrument is 50 V. What 1s the limiting error?
(a) 4% ) 2%
© 1% (d 0.25%

(vii) A Wheatstone bridge requires a change of 6Q in the unknown arm of the

bridge to produce a change in deflection of 3 mm of the galvanometer. The
sensitivity of the instrument is

(a) 0.5% - : ®) 2%

© 0.5mm/Q (d 2.0Q/mm
(viii) Change in output of sensor with change in input is -

(a) Threshold (b) Slew rate

() Sensitivity (d) None of the mentioned ‘
(ix) Smallest change which a sensor can detect is

(a) Resolution (b) Accuracy

(¢) Precision (d) Scale
(x) Peakto péak voltage is given by

@ V,p= number of units x (1 division)

(b) Vp_p o3 (vol ts/ diViSiOfl) BINA CHOW?SIL&F_}Y&C;!;;I;%AL LIBRARY

Azara, Hatkhowapara
(©) V,.,=number of units x volts Guwahati — 781017
@ V,p= number of units x (volts/division)

2. (a) Give an account of various errors involved in measurement. Classify them
into broad categories.

(b) A voltmeter reading of 70 V on its 100 V range and an ammeter reading of
80 mA on its 150 mA range are used to determine the power dissipation in a
resistor. Both these instruments are guaranteed to be accurate within +1.5%
at full scale deflection. Determine power and limiting error of the power

) A multimeter having a sensitivity of 2000Q/V is used for measurement of
voltage across a circuit having an output resistance of 10K Q. The open

circuit voltage of the circuit is 6 V. Find the reading of the multimeter when
it is set to its 10 V scale. Find the percentage of error. (5+5+5=15)
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(b)

(©

4. (a)

(®)

(b)

(c)

6. (a)

(b)

With proper circuit diagram find the equation for the measurement of

unknown resistance using Kelvin's double bridge.

With proper circuit and phasor diagram find the equation for the
measurement of unknown capacitance using Schering bridge.

A sheet of Bakelite 4.5 mm thick is tested at 50 Hz between electrodes
0.12 m in diameter. The Schering’s bridge employs a standard air capacitor
C, of 106 pF capacitance, a non reactive resistance R, of 1000/zQ in

parallel with variable capacitor C, and a non reactive variable resistance

R;. Balance is obtained with C,=0.5 4F and R, =260 Q. Calculate the

capacitance, power factor and relative permittivity of the sheet. (5+5+5=15)

’

The behaviour of a permanent magnét moving coil galvanometer is given by

an equation of the form
BINA CHOWDHURY "ENTRAL LIBRARY

d2e dé _ (GIMT ~ 3IPS)
J =t D—+C0=Gi. Azara, H- - nowapara
dt dt Guwahai - 781017

Where the symbols have their usual meanings. Find out the solution of this
equation Derive the three ways by which the galvanometer deflection with

time is categorized with the help of the curves.

Show that the motion of the undamped galvanometer is an oscillation

around 6, with a constant amplitude @ and angular velocity @. (10+5=15)

-

With diagram explain Binary weighted resistor DAC. What are its
disadvantages?

How the disadvantage of Binary weighted resistor DAC has been overcome
in R-2R ladder DAC.

Explain with diagram and an example of the working of successive
approximation ADC. ' (5+5+5=15)

What are the different types of special purpose oscilloscope? Explain with
proper diagram digital storage oscilloscope.

What do you understand by Lissajous pattern? How we can calculate the

phase difference between the two sinusoidal signals having same freqhency?
(8+7=15)
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