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INSTRUC:I'I‘ON_S
1. Answer TWO (2) questions including question ONE.
2. Read each question very camﬁﬂly.
3. Use the first ten (10) minutes to read through the paper,
4. ALL calculations must be clearly presented in the answer book provided.

5. Mathematical tables, graph papers, slide rules and calculators may be used.

This paper consistsof 4  printed pages.
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1. The aim of this expenment is to determine the radius of gyration, X, of the given wooden bar of length
1m. Proceed as follows; -

(a)

®

(©)

Suspend the wooden ba.r (w1th holes) provided using a string (or peg) so that it balances

" horizontally and hence mark the centre of mass G of the bar. Also measure length (L) of the

wooden bar.

Suspend the wooden bar using a knife edge (or a peg) or a strong pin so that it is free to swingina
vertical plane. (See fig. 1)

Peg ‘
(or knife edge) ‘ \\

{or pin)

\\

Wooden bar

Measure the distance, d, from the point of suspension to the centre of mass G of the bar.

Displace the bar at a small angle 6 and allow it to swing in a vertical plane, Using a stop watch
measure the time for 20 osciilations of the bar.

(d) Repeat parts (b) and (c) above varying distance, d, to obtain at least 6 data points.
(e) Record your data using the following tabie:
d+ Time for 20 | Period T d Td
No. (m) oscillations | T (sec) (sec?) (m?) (sec’-m)
(sec) :
1
2
3
4
5
6
(f) Plot the graph of d* (y-axis) against T?d (x-axis) allowing for the intercepts.

®

()
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Given that &* = Td - K
e '
Obtain the value of k from the graphin (f). Compare the value of k obtained from the graph to

the value k = J__L where L is the length of the wooden bar.
12
Mention any Two sources of errors in this experiment.




2. (a) Theaim of this expcnmem is to determine the boiling pomts of Ilqmds A and B and to find their
_rales of coolmg at 70° C -

A.» [oop :; F T

' .(b) D_:am g - - ﬁe@ometér

. _ Beaker

Liquid (A or B)

- -
//// = Wooden Block
// ~— Top of Bench

Figure 2

(c) Procedure:

(1) Using one of the beakers, take about 200cm” of the warm liquid A and heat it until it boils.
Note and record the boiling temperature (6,) of liquid A.

(ii) Quickly transfer the beaker of boiling liquid A and place it on the wooden block provided (see
figure 2). Note the temperature and immediately start the stop watch,

(iii) ©  While stirring the liquid with your thermometer and constantly fanning with the pieces of
paper provided, note and record the temperature of liquid A at two minute intervals as it
cools.

(ivy  Keep on fanning the beaker, stirring the liquid and recording the temperature until the liquid
has cooled to about 55°C.

V) Record your results in a table of temperature (8) against the corresponding time (t).

(vi) Plot a graph of 6 (vertical axis) against t (horizontal axis). Determine the rate of cooling of
liquid A at 70°C.

(vii) Repeat steps (i), (ii), (iii), (iv), (v) and (vi) above for the liquid labelled B.
(viii)  What do you think are the liquids (A) and (B)?

3 (a) The aim of this experiment is to determine the internal resistance of a voltmeter.
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Figure 3.

(b) Procedure

(i) Connect the circuit as shown in figure 3 where AB is the potentiometer wire, E is an
accumulator, G, Jand K are galvanometer, Jockey and Key respectively. R is a vartable resistor
(Resistance box) and V is a voltmeter.

(ii) Set R at a vaiue such that the voltmeter reads 1.0 voits and obtain a balance point C on the
potentiometer wire. Record the values of V, Rand E.

(iii) Repeat the experiment with V =0.9,0.8,0.7, 0.6.0.5, 0.4 and 0.3 volts, Record the
corresponding values of R, and € in a table as shown below,

\% R £ R
Volts Q cimn 100 -¢

(iv) Obtain for each value of V the corresponding value of __£
100 - €

(d) (i) Plotagraphof R (vertical) against” £ (hortzontal axis)
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100 - ¢
(i) Determine the slope S of the graph.
(111) If Ry is the resistance of the voltmeter. obtain a formula for the balanced bridge in terms
of the balance length { and the corresponding resistance value R.

(iv) From (e formula in (iti) above and the graph, calculate the average value of Ry.

(v) Name two sources of error in this experiment.



