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Instructions to Candidates

(a) Write your name and index number in the spaces provided above.

(b) Sign and write the date of examination in the space provided above.

(c) Answer all questions on the question paper.

(d) You are supposed to spend the first 15 minutes allowed for this paper reading the
whole paper carefully before commencing your work and confirming your apparatus.

(e) Marks are given for a clear record of the observations actually made, their suitability,
accuracy and for the use made of them.)

(f) Candidates are advised to record observations as soon as they are made

(g) Mathematical tables and Electronic calculators may be used

(h) Candidates should answer the questions in English
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Question 1

You are provided with the following:

a voltmeter
two new dry cells and a cell holder
a switch
. 10
a resistor labeled R (402)
a wire mounted on a mm scale and labeled G.
a micrometer screw gauge (to be shared)

siX connecting wires with six crocodile clips

Proceed as follows

a.

i) Record the length Lo of the wire labeled G
L= st £0-06. ¢ Clae (1 mk)

......................................................

ii) Use the micrometer screw gauge provided to measure the diameter of the wire
labeled G at two different points and determine the average diameter, d.

o -‘ ‘ ) 3 .
The diameter d; = ..... a"go"‘ow‘mm di= .ias D—"D-tQOZ’mm (1mk)
~-@0 'R2° ~ LV 3 0
Average diameter d = b—‘s’a’mu ........... mm (1mk)

0O- 5 o
1 = 5 :O 3 lr g e 3 | B
Radiusr = .. 72,..70Q :;%:;.._..,_...0...0.0.\5 ....... m (1mk)
Set up the apparatus as shown in the circuit diagram in the figure below.
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i Use the voltmeter provided to measure the p.d Vr across R and the p.d, Vg
across G when the switch is closed.

Ve= ... 3 1 S Volts (12 mk)

Vo= e R N Volts (1/2 mk)
Open the switch
il. Use the value of R provided and the value of VR in b (i) above to determine the current

I flowing through R when the switch was closed.

] = %,:!i—g'—:-ol‘l .................... Amperes (Imk)
iii. Determine the constant H given that
H= 100Vg
IxLo

(Imk)

N
—&

Adjust the position of one crocodile clip on the wire G to a point such that the length
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L of the wire in the circuit is 5em (see the figure above). Close the switch.

Read and record in the table 2 the value for the p.d across R. Open the switch.

d. Repeat the procedure in (c) above for the other values of L shown in table 2. (3mks)
Table 2

Distance L (cm) 0 5 10 20 30 T[40 60 70 |
p-d V across

R (V) 2:B512-20(2060]1-90 |13 0| j-6g | 1445 1'31

e i On the grid provided plot the graph of 'V (y-axis) against L
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(i) From the graph determine Li, the value of L when V = V; where Vo is the p.d

2
when L =( (1mk)
_Lé— il g e - 1.3
2 T
L= Tocm
4 Determine the constant D for the wire given that (2mks)
D= R X 300
T v
0 G 26V
N 3:%24. el g s/ i
i g M
/C_JM-V wd ;l
g. Determine the constant p given that Or Le L& JL/ m.w
p = m? (D +H) where r is the radius of the wire in metres. (2 mks)
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QUESTION 2
You are provided with the following apparatus:

- clamp

- boss

- stand

- optical pin

- copper wire (15 cm long)

-  protractor

- two pieces of plasticine of about 0.5¢cm diameter

- cork

(a) Set up the apparatus as shown in the diagram below
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(b) Bend the wire in the middle so as to make an angle of 50°. Attach the two small pieces of
plasticine at both ends of the bent wire as shown in the diagram.
(c) Place the bent wire on the optical pin and give a small horizontal displacement. Take the
time for 10 complete oscillations and record in the table below.
(d) Repeat the procedure above for other values of & and complete the table below.
(9mks)
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|‘HgTe_—- Time’t*for10oscillations | Period T(s) | Frequency f | 2 (Hz)? Cos [ QJ

6° (s) (Hz) 2
= 558 0-5S3 | |-@eg3 312100 0.qp¢2
- B 5.90 ©$90 | 1-6949| R-¥ 727 O-L6(Q
i 6ok 0606 | 1-6562 | 2:23 [ 0-g192.
0 6-c3 0- 662 | |-5683 | 22| 0 Teed
% 1.31 0134 | |-236%0 ||, gy, [0707(
= F 68 0-7163 | 1-3672) |, pgs O 423
(i) On the graph paper provided, pot a graph of 2 (y-axis) against cos —g— (5mks)
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Determine the gradient ‘S’ of the graph

(3 mks)
b - Af{-n'
5 t',o,sg)
i Sl U S
o-g - 06y Ty . 6#25 H-

(i)  The equation for the oscillation of the wire is given by the formula:

fl= 15? Zcos(g]
4TT* L 2

Given that L = 0.15m, use the gradient of the graph to determine the value of Z,

(3mks)
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