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Lastruction: Answer any five (5) questions with nt least one question from section B. Use separate answer

booklet for each section. Time allowed is three (3) hours,

SECTION A: ANSWER AT LEAST THREE (3) QUESTIONS.,
I (a) Give three reasons why measurements are done and state three factors upon which the accuracy of any

measurcment may depend.

(b) With an appropriate diagram, describe a generalized measurement scheme with controller.
(¢) Explain the term precision as used in measurement and instrumentation studies, and state any three methods for

expressing the precision of a set of data.
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2. (a)What is accuracy? Why is precision not sufficient to asuertaFn the accuracy of a measurement?
(b) Identify the types and sources of errors in measurements,

(¢) i. Explain the term sensitivity. ii. An Atomic Absorption Spectrophotometer was used to measure the
concentrations of a metal ion in solution based on the principle of absorption of the light emitted by the metal
vapour. The concentrations given by the AAS at different valuesy of absorbance is presented below:

Conc. (mg/l) 8.15

10.08

11352

20.02

32.84

b Absorbance (au) 0.003

0.006

0.016

0.030

0.060

Use the least-square method to determine the linear relationéﬁi-!n between absorbance, A and concentration, C. What

is the sensitivity of the instrument for any change in cancentration?

3. (a) The step-forced first-order systems have dynamic character stic .md are governed by the relationship,

P = +(FA- u)e"

Idéntify every term in the equation and give t|1TL€ examples of sysiems that obey this law.
(b) If a first-order system is subjected to step functions during which-the, following time-magnitude data are
determined: (i) t = 0, .when Py = 12 units, (i)t = 5 vec, when P =25 units, (iii) t > w as P = F, =
50 units. What is the value of the lime constant?
(c) Use an appropriate diagram to illustrate the process-lime characteristics of a step-excited first-order progressive

system.

4. (2) What is a transducer and what role does it play in measuring m‘:truments"
(b) A temperatute-sensitive transducer is subjected to a sudden temperuture change. It takes 15 sec for the transducer
to reach equilibrium. How leng, in seconds, wih it takefor the transducer to read half of the temperature

difference? 15gec 4538
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(c) Suppose that a temperature probe exhibiting su"gie-ume consiant behaviour and having a time constant of 2.5
seconds is quickly taken from water at 0°C-and plunged into water at 100°C, Determine what temperature should
be indicated 2.0 sec afler the process is initiated?

SECTION B: ANSWERAT LEAST ONE (1) QUESTION

1. The table below shows the hardness values(H,) of 100 heat treated medium carbon steel samples:

75112100 116 99 111 85,82 108 85 94 91 118 103 102 133 98 106 92 102 115 109 100 57 108 77
94 121 100 107 104 67 111 85 87 97 102 98 101 83 90 93 85 107 80 106 120 91 101 103 109 100 127
107 11298 8398 89 106 79 117 8594 119 93 100 90 102 §7 95 109 142 94 93 72 98 i05 122 104
104 79102 104 107 97 100 109 103 107 106 96 83 107 102 110 102 76 98 88

(i) Layout the above data in a grouped frequency table, showing class marks, class boundaries, class mid-marks
and tally marks, then find the mean and standard deviation of the hardness values. (ii) Draw a histogram for the
data. What is the range of the hardness values?

2. (a) Discuss the statistical treatment of experimental data.
(b) The important thing about a navigator's watch is not whether it gains or losses but whether it makes a
uniform gain or loss regularly. If the rate of gain or loss is consistent, it is easy to allow for. If it is irregular,

the watch is useless for the job. The following show the daily losses and gains for two watches. Is one
significantly more variable than the other?

WATCH A GAINS (Sec/day): 54 63 49 50 62 54 58 57 60 61

WATCH B LOSSES (Sec/day): 116 108 116 122 112 118123 114111 117
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