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1. (a) (i) Explain the function of a transducer in engineering measurement.
(ii) List three different types of transducers used in the measurement of 

physical
quantities and state the physical quantity each is used to measure.

(b) Briefly explain the following as applied to signal from the transducer.
(i) Signal conditioning
(ii) Scaling
(iii) Calibration

2. (a) (i) List 3 types of temperature transducers and indicate which is active and 
which is passive.

(ii) Explain what happens in (i)  active transducer and (ii) passive 
transducer.

(b) Conver the following from:
(i) 200oF to oK (Kelvin)
(ii) 100oC to oR (Rankine)
(iii) 320oC to oF.

(c) Write down the mathematical expression for calculating the emf produced from 
the 

junctions of two disimilar metals kept at temperatures  T
1
 and T

2
 (T

1
 > T

2
).

Determine. The emf produced for a thermocouple whose junction are kept at 
10oC and 90oC, respectively. Thermoelectric constant at 10oC is 50mv/oC and 
that at 90oC is 100mv/ oC.

3. (a) (i) What does the term RTD stand for in resistance thermometers?
(ii) Explain briefly the working of RTDs and name the two major types of 

resistance
thermometer.

(b) One of the applications of RTD is overcurrent protection of electrical load in a 
circuit

The curcuit below shows are of the arrangements for such use. Explain fully how 
the

circuit works to provide overcurrent protection.

(c) The shunt winding of a motor has a resistance of 80W at 15oC. Find the its 
resistance at

50oC. (Resistance temperature coefficient of copper is a 0.004/oC at OoC).

4. (a) Describe the principles of pressure measurement using the following devices.
State the advantages and disadvantages of using these devices.
(i) Liquid column manometer
(ii) Bellows
(iii) Bourdon tube.
use diagrams to support your answer.

(b) A U-tube manometer shown is used to measure the pressure of oil of specific 
gravity

0.85 flowing in a pipe line. Its left end is connected to the pipe and the right limb 
is open to the atmosphere. The centre of the pipe is 100mm below the level 
of mercury (specific gravity is 13.6) in the right limb.

If the differences of mercury level in the two limbs is 160mm, determine the 
absolute

pressure of the oil in the pipe.
(Note: W  = 9.81 KN/m2).

5. (a) (i) Fluid flow can be measured either as flow rate or flow volume describe 
each type.

(ii) Define Reynolds number and then write the mathematical expression for 
it.

(b) Explain briefly the following with diagrams 
(i) Laminar flow
(ii) Turbulent flow
(iii) State the role Reynolds number play in determing whether the flow is 

laminar
or turbulent.

6. (a) Using a diagram describe the wokring of a pyrometer.
(b) State five advantages and one disadvantage of pyrometer.
(c) Write down the expression for finding the emissive power (Eb) of thermal 

radiation
emitted by a black body.

(d) Calculate the emissive power of a furnace whose temperature 1000oC and 
Boltzmans

constrant (s=) is 3.90 x 1011.
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