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· Answer ALL the questions in the spaces provided in the question paper.
· You are not allowed to start working with the apparatus for the first 15 minutes of the 2½ hours allowed for this paper. This time is to enable you read the question paper and make sure you have all the apparatus you may need.
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· Candidates are advised to record their observations as soon as they are made.
· Mathematical tables and electronic calculators may be used in calculations. 
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This paper consists of 8 printed pages. 
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1. This question consists of two parts A and B attempt both parts.
PART A
You are provided with the following;
· Two pieces of wooden blocks
· A retort stand, boss and clamp
· A glass marble
· A piece of cotton thread
· A square piece of polythene paper
· A half metre rule
· A 20 grammes metal mass
· Some water
· A 250ml beaker
· Some tissue paper
	Proceed as follows:
a) Cut two pieces of cotton thread measuring 60cm and 30cm respectively. Use the threads to make two loops. Suspend the half metre rule freely at its centre of gravity, P using the longer loop.
[image: C:\Users\Main\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Word\002.jpg]Fig 1(b)
Fig 1(a)

b) Suspend the glass marble using threads and the square polythene paper at a distance X0 = 15cm from the point of suspension, P. Also use the shorter thread loop to suspend the 20g metal  mass on the opposite side and adjust its position till the half metre rule is horizontal as in figure 1 (a) above. Record the corresponding distance X1 of the 20g mass from P.  
X1 = ____________________________________________ cm 			(1 mark)
c) Fill the beaker with water up to about three quarters capacity. Maintain the distance X0 invariant as you immerse the glass marble in water and slide the thread holding the 20g metal mass, till the half metre rule is horizontal again. Note the new corresponding X2.  
(i.e. distance between point of suspension of 20g mass and P)
X2 = ____________________________________________ cm 			(1 mark)
d) Repeat the procedure in (b) and (c) for increased values of 	X0 as given in table 1 below.
NB:- After every attempt, wipe the polythene paper and marble dry with the tissue paper provided.
· Ensure this experiment is done in a draught free area.
e) Complete the table 1
Table 1
	Distance of marble in air X0 (cm)
	15
	17
	19
	21
	23
	24.5

	Distance of 20g metal mass, X1(cm)
	
	
	
	
	
	

	Distance of 20g metal, X2(cm) when marble is in water.
	
	
	
	
	
	

	X1 –X2(cm)
	
	
	
	
	
	



f) On the grid provided, plot a graph of X1 – X2 (y- axis) against X1.				(5 marks) 






















g) Determine the slope, S of the graph.								(3 marks)
_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________


PART B
You are provided with the following:
· Vernier calipers
· Glass marble.
Proceed as follows
h) Using the vernier calipers, measure the diameter of the glass marble
1st attempt; diameter D1 = ____________________________________ cm
2nd attempt (after spinning the glass marble)
Diameter D2 = _________________________________ cm 				(1 mark)
Determine the value of D in the expression:
	D =  = _______________________________cm 			(1 mark)
i) Find the volume of the glass marble in m3. 	
													(3 marks)







2. PART 1
You are provided with the following;
· Two dry cells
· One  ammeter
· One voltmeter
· A variable resistor
· A switch
· 6 connecting wires
Proceed as follows
a) Set up the apparatus provided as in the diagram below.


b) Close the switch and adjust the variable resistor until the voltmeter reads 2.9V. Record this value of voltage V and the corresponding value of current I in the table below.			(5 marks)
	V(V)
	2.9
	2.8
	2.7
	2.6
	2.5
	2.4
	2.2

	IA
	
	
	
	
	
	
	


c) Repeat the procedure (b) above for the other values of V and complete the table.		
d) Plot a graph of V(y-axis) against I. 								(5 marks)


e) From the graph determine the e.m.f, E and internal resistance, r of the battery given that 
E = V + rI.	
E												(1 mark)
______________________________________________________________________________________________________________________________________________________________________
R 												(3 marks)
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
	
	


	PART 2
	You are provided with the following:
· A candle
· A lens and a lens holder
· A screen
· A metre rule
· A match box (can be shared) 
f) Set up the apparatus as shown below.
[image: C:\Users\Main\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Word\005.jpg]
Ensure that the candle flame and the centre of the lens lie in a horizontal straight line.
g) Place the lens so that it is 40cm from the candle (u = 40cm). Adjust the position of the screen until a sharp image of the candle is obtained on the screen. Measure the distance V between the lens and the screen. Record in the table.
	U(cm)
	40
	45
	50

	V (cm)
	
	
	

	M = 
	
	
	



h) Repeat (b) above the values of V in the table and record your results.			(3 marks)
i) [bookmark: _GoBack]Given that f =  , where f is the focal length of the lens, use the results in the table above to determine the average value of f.								(3 marks)
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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