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i) Use illustrations and sketches wherever required. 
ii) Answer all questions. 
iii) Graph paper, charts, etc are not required. 

1. A capacitive transducer is used for measurement of displacement. It has two plates 
separated by a fixed distance. Dielectric medium is a mica sheet which can be slided in 
between the plates. Derive an expression for capacitance of the transducer and explain 
how this can be used to measure the displacement. ( 5) 

2. Explain how a Hall Effect Transducer can be used for measurement of displacement. ( 5) 

3. Write down the general expression for input-output relationship of a first order 
measurement system in a differential equation form. Illustrate its solution. What will be 
the response of the system for a step input? ( 5) 

4. A variable reluctance sensor consists of a core, variable air gap and an armature. The 
core is a steel rod of diameter 1 em, relative permeability 100, bent to form a semi -
circle of diameter 4 em. A coil of 500 turns is wound on to the core. The armature is a 
steel plate of thickness 0.5 em and relative permeability 100. Assuming that the relative 
permeability of air= 1.0 and the permeability of free space= 4 1t x 10·7 H m·I, calculate 
the inductance ofthe sensor for an air gap of 1.8 mm. ( 5) 

5. A steel cantilever is 0.25 m long, 20 mm wide and 4 mm thick. Calculate the value of 
deflection at the free end for the cantilever when a force of 25 N is applied at this end. 
The modulus of elasticity for steel is 200 GN/m2

• ( 5) 

6. The density d of a liquid is calculated by measuring its depth c in a calibrated rectangular 
tank and then emptying it into a mass measuring system. The length and width of the 
tank are a and b respectively and thus the density is given by [ d = m/(abc)] where m is 
the measured mass of the liquid emptied out. If possible errors in the measurements of a, 
b, c and mare ±1 %, ±1 %, ±2% and ±0.5% respectively, determine the possible error 
in the calculated value of the density d. ( 5) 
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