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Instructions

1. This paper consists of Three (3) questions.

2. Question one (1) caries (20 marks), questions two (2) and three (3) each caries
(15 marks).

3. Non-programable calculators and formula may be used.

4. Write your Examination Number on every page of your answer booklet(s).

This paper consists of four printed pages
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1. The aim of this experiment is to determine the radius of gyration of a solid
spherical ball about an axis through its center.
Proceed as follows:

Wooden block

h

Wooden bas

m

N

Spherical ball

L

θ

(a) (i) Place nine (9) wooden blocks of dimensions 5cm×3cm×1cm one on top
of the other so that the total height is 9cm

(ii) Place a wooden bar of length 120cm so that it makes an inclination as
shown in figure above. The wooden bar should have a track made at its
center to enable the ball to roll.

(iii) With L = 110cm. Start the ball from rest at M and measure the time, t
taken to reach the bottom at N. Repeat this three times.

(b) Repeat the procedure in (a) above by removing (6) blocks one at a time, in
order to obtain a total of six readings.

Tabulate your result as follows:

h(cm) t1(s) t2(s) t3(s) t =
t1 + t2 + t3

3
(s) t2 sinθ =

h
l

a =
2l
t2 (cm/s2)

(c) Using a micrometer screw gauge, measure the mean diameter, d of the ball
and hence calculate its mean radius, r in centimetres.

(d) Plot a graph of acceleration, “a” against “sinθ”.

(e) Calculate the slope S of your graph.
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(f) Calculate the radius of gyration, K of the ball given that I = Mr2 (g− s)
s

Where: M is the mass of the ball,I is the moment of inertial of the ball and
g = 9.81ms−2

(g) State any two sources of error in this experiment. (20 marks)

2. The aim of this experiment is to investigate the manner in which a calorimeter
containing hot water cools down proceed as follows:

(a) Pour the hot water into the calorimeter until it is about three-quarter full and
then set up the calorimeter as illustrated in figure below.

Insulator

Hot water

Calorimeter

Thermometer
Stirrer

Lid

Carefully observe and record the temperature, θ of the water inside the
calorimeter after every two minutes.
Continue this process while stirring the calorimeter until the temperature of
the water drops to about 50◦C

(i) Tabulate the values of θ ◦C and the corresponding value of time t(min),
starting at t = 0. Also measure and record the room temperature, θR.

(ii) Plot the cooling curve for the calorimeter and its contents using the table
in (i) above.

(iii) Choose six points (θ , t) along the curve in (ii) above, then at each point
draw the tangent to the curve and then determine the gradient, G of the
curve at the point.

(iv) Calculate and record the excess temperature (θ −θR) corresponding to
each of the six points chosen. Hence make up a table that consists of
values of G as well as corresponding values of (θ −θR)

(v) Using the result in (iv) above, draw a graph of “Rate of cooling, G” against
“Excess temperature”, (θ −θR)

(vi) Compare the results in (v) above with Newton’s law of cooling and make
any relevant comments. (15 marks)
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3. The aim of this experiment is to determine the internal resistance, r of a dry cell
using a potentiometer circuit.

E0

K2

R.B

A B

K1E

X

G

C

Set up the circuit as shown in figure above, where E, Eo, AB, G, C and RB are
accumulator dry-cell, potentiometer wire, galvanometor, jockey and a resistance
box respectively

(a) With K2 open, determine the balance length, AC = Xo.

(b) With K2 closed and the RB set at R = 10ohms, quickly measure the new
balance point X. Open K2 as soon as this has been done.

(c) Reduce the value of R in roughly five equal steps to 1ohms, and each time
obtain the balance length X as quickly as possible.

(d) The balance length X is related to the resistance R by the formula
1
X

=
r

XoR
+

1
Xo

. where, r is the internal resistance of the dry-cell make a

convenient table of results and plot a graph of
1
X

against
1
R

. Determine the
value of r from:

(i) The slope

(ii) The
1
R

axis intercept.

Calculate an average value of r obtained from (i) and (ii).
Table of results:

R(Ω) 10 8 6 4 2

x(cm)
1
X (cm−1)

1
R(Ω

−1)

(15 marks)
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