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I0nstructions to Candidates
You should have the following for this examination
-Answer Booklet, examination pass and student ID
This paper consists of five Questions; Question ONE is compulsory. In 
addition attempt any Other TWO Questions.
Do not write on the question paper.

Question ONE (Compulsory 30 marks)
a) Distinguish between the following pairs of terms

(i) Repeatability and Reproducibility
(ii) Threshold and Resolution
(iii) Precision and Accuracy

[6 marks]
b) During a test run, measurements of temperature were made 100 times with 

variations in apparatus and procedures. After applying corrections for 
the known systematic errors, the following data were recorded:

[13 marks]

Temperature °C 97 98 99 100 101 102 103 104 105

Frequency of 
occurrence

2 5 9 19 33 18 8 4 2

Determine the 
(i) arithmetic mean, 
(ii) average deviation,
(iii) standard deviation, 
(iv) variance and 
(v) Probable error of the reading.
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c) (i) Define the term calibration
(ii) Briefly explain the two calibration methods
(iii)Outline any four reasons for calibration

[11 marks]
Question TWO

a) With the aid of diagrams explain the following
(i) Hysteresis
(ii) Dead space

[8 marks]
b) A machine shop was assigned the task to manufacture 20,000 steel rods of 
a nominal length of 15 mm; the rod length was stipulated neither to exceed 
15·25 mm and not to be smaller than 14.5 mm. When inspected for quality 
control, it was found that 2000 of the rods were too long to fit into a gauge 
set at 15·25 mm. Predict the number of remaining 18,000 rods which will 
conform to the specifications. Presume that the measurement data conforms 
to Gaussian normal distribution curve.

[12 marks]
Question THREE

a) With the aid of diagram explain the construction ad principle of 
operation of 
(i) Bolometer
(ii) LVDT accelerometer

[8 marks]

b) In an LVDT accelerometer the outputs are 0.4 mV/mm with a  25 mm core 
displacement. The spring constant is 300 N/m and the mass of the core is 
50 g. Determine the 
(i) maximum measurable acceleration, 
(ii) natural frequency  
(iii) Sensitivity of the accelerometer.

[12 marks]
Question FOUR

a) The Schering bridge of Figure Q4a shows the circuit diagram of a Schering 
bridge. As seen from the diagram, a perfect capacitor C1 in parallel with 
a resistance R1, is to represent it as perfect capacitor CX in series with 
resistance RX

[12 marks]
b) The Schering Bridge shown in Figure Q4a has the following constants R1 

= 1.5 kW, C1 = 0.4 mF, R2 = 3 kW and C3 = 0.4 mF at frequency 1 kHz. 
Determine the unknown resistance and capacitance of the bridge circuit 
and dissipation factor.

[8 marks]



©Technical University of Mombasa Page 3 of 4

Figure Q4a

Question FIVE
a) Outline any four classes of errors in measurement systems

[8 marks]
b) Show that the change in capacitance ΔC in a single gap, parallel plate 

variable permittivity (dielectric constant) displacement is given by

∆C=ϵ o
bx
t

(ϵ rm−1 )  farads

Where
ϵ o = permittivity of free space = 8.85 x 10-12 F/m
ϵ rm = dielectric medium (other than air) which is displaced by the 
measurand by an amount x

b = width of the parallel plate

t=¿ distance between the parallel plates
x = distance moved by the dielectric in a direction parallel to the plane 
of the plates so that area of plates between which the dielectric lies 
changes

[12 marks]
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