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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 acceleration due to gravity, g by
using a given circular disc. Proceed as follows:

(a) By the aid of plumb-line find the center of gravity G of a circular disc.

(b) (i) Suspend the disc using the furthest hole from G and measure a distance h
from G to the point of suspension.

Pin

Retort stand

Cork

G

ω

Circular
disc

(ii) Allow the disc to swing in a vertical with a small angle of deflection θ .
Using a stop watch, record the time t for 10 oscillations, hence record h
and the period T.

(iii) Repeat part (b)(i) and (ii) above using all of the remaining holes in the
disc and record the data in a suitable table.

(c) (i) Plot a graph of the period T against h.

(ii) From your graph obtain a minimum period, Tmin with its corresponding
h0.

(iii) Given that Tmin = 2π

√
2ho

g
, determine the acceleration due to gravity.

(iv) State any source of error and precautions taken. (20 marks)
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2. The aim of this experiment is to compare the effectiveness of different materials
as thermal insulators. Proceed as follows:

Large beaker

Small beaker

Thermometer
Peace

of card
board

(a) Place a small beaker into a large beaker

(b) Fill the small beaker with hot water of about 95◦.

(c) Put a piece of cardboard over the beaker as a lid. The lid should have a hole
suitable for a thermometer.

(d) Place a thermometer into the smaller beaker through the hole and record the
temperature in the small beaker and start the stopwatch.

(e) Record the temperature of water every 2 minutes for 20 minutes.

(f) Repeat steps 1−6, each time packing the space between the large beaker and
smaller beaker with the chosen insulating material.

(g) Plot a graph of temperature against time.

(h) Discuss and comment on the results obtained from your graph. (15 marks)
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3. The aim of this experiment is to determine resistivity of the wire labelled W.
Proceed as follows.

E K

Rs

A B
X

G

C

Set up the apparatus as shown in the above circuit. AB is a meter long wheatstone
briedge wire; E is a dry cell and Rs is a standard resistor of 1.0Ω; G, C and K are
galvanometer, contact marker (jockey) and key respectively.

(a) Cut the given piece of wire into 6 equal pieces, each piece a little more than
20cm so that at least 20cm of it may be included in gap near A. Obtain the
balance length AC. Record the value of X of AC.

(b) Now add a second piece into the gap near A. Include the same length AC
corresponding to the two pieces included together in the gap. Repeat the
procedure with 3,4,5 and 6 pieces of equal length l0 respectively and record
the corresponding values of X.

(c) Plot a graph of n against
1
X

where n is the number of pieces of wire W in the
gap.

(d) Determine the slope S of your graph.

(e) Measure the diameter of the wire W and determine cross section area A

(f) Given that, S = ρLoL/ARs where ρ resistivity of the wire W, L is the length
of the meter briedge wire, determine the value of ρ .

(g) Give the theory from which the above equation is derived.

(h) State any two sources of errors and precautions taken in this experiment.

(15 marks)
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