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1.	You are provided with the following:
· Water in a beaker.
· Long test tube.
· Some wet sand.
· A spatula.
· Five identical steel ball bearings.
· Micrometer screw gauge.
· Vernier callipers.

Proceed as follows
(a) Measure and record the diameter d of one ball bearing using the micrometer screw gauge.

d = _________________________________ cm.					(1 mark)

Hence determine V from the equation.
V = [image: ]										(1 mark)

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

(b) Measure and record the outer diameter D of the test tube using the vernier callipers.

d = ________________________________ cm.						(1 mark)

Hence determine A from the equation.
A = [image: ]										(1 mark)

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

(c) Arrange the apparatus as shown in figure 1 by placing the test tube in the water and adding small amounts of sand bit by bit until it floats while vertically upright in the water.
Note and record the height ho on the millimeter scale of the water level.

Ho = ________________________________ cm.					(1 mark)

(d) Add one ball bearing into the tube.  Record the new level h in the table of results.

















		Figure 1





(e) Repeat step (d) above until all the ball bearings are added.   Compute the values h – ho and 
fill table 1.

Table 1
	Number of ball bearings (N)
	1
	2
	3
	4
	5

	Floating level h(cm)
	
	
	
	
	

	h – ho(cm)
	
	
	
	
	


	
(f)	Plot a graph of h – ho against the number of ball bearings N.			(5 marks)
[image: ]


	

















































 (g)	Determine the slope (s) of graph.							(2 marks)

	_________________________________________________________________________________

	_________________________________________________________________________________

	_________________________________________________________________________________

	_________________________________________________________________________________
 (h)	Given that the equation of the line is (h – ho) AP1 = VPSN, determine the ratio[image: ].	(2 marks)

	_________________________________________________________________________________

	_________________________________________________________________________________

	_________________________________________________________________________________

	_________________________________________________________________________________

Question 2

2.	PART A

	You are provided with the following:
· Resistance wire mounted on a millimeter scale.
· A voltmeter.
· An ammeter.
· Two new dry cells.
· Six connecting wires.
· A jockey.

Proceed as follows:
(a)	Set up the circuit as shown in figure 2.















(b) Remove the crocodile clip from the resistance wire PQ and close and the switch.   Read and record the voltmeter reading E.

E = _______________________________________ volts.

(c) Attach the crocodile clip to the resistance wire such that L = 50cm.   Read and record the voltmeter and ammeter readings when the switch is closed.

Voltmeter reading, V = ________________________ volts.			(½ mark)

Ammeter reading, I = _________________________ A.				(½ marks)





	(d)	Given that: [image: ], where [image: ], determine the value of m.		(3 marks)

	













	PART B:

	You are provided with the following:
· A biconvex lens.
· A lens holder.
· A screen.
· A metre rule.
· Two cells.
· Cell holder.
· Two connecting wires
· A bulb

Proceed as follows:
(a)	Set up the apparatus as shown in figure 3.
 
	Figure 3

	










				


(b) Place a lit bulb at a distance U = 15cm from the lens on one side and the screen on the other.

(c)	Adjust the distance V of the lens until a sharp image of the bulb is focused on the screen.
	Record V in the table 3.

(d)	Repeat part (b) and (c) for other values shown in table 3 and complete the table.

	Table 3
	U(cm) 
	15
	20
	25
	30
	35
	40
	45

	V(cm)
	
	
	
	
	
	
	

	U + V(cm)
	
	
	
	
	
	
	





 (e)	Plot a graph of U + V against U.							(5 marks)
[image: ]














































(f) Given that the minimum position of the curve occurs at (U + V) = 4K and U = 2K, determine the value of K.
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