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QUESTION 1
PART A
You are provided with the following: 

You are provided with the following apparatus;

· A  rectangular glass block

·  A rectangular Soft board

· Four optical pins

· Two thumb pins

· A half metre  rule

· Complete mathematical set (protractor must  be there)

Proceed as follows
a) Fix the plain  paper on the soft board using the two thumb pins

b) Place the glass block on the plane paper (fixed on the soft board). Let the glass block rest on the paper from the broader face

c) Trace the glass block using a pencil and then remove the glass block
d) Mark point X on the one of the longer side of the traced glass block a shown below. Point X should be between 1.5 and 2.0cm cm from edge A Construct a normal at X to emerge through line DC. Let this normal meet line DC at point M as shown in figure 1.
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Figure 1



                                                                                                         
e) Mark point N along the emergent normal, 4cm from M.
f) Construct line NP to meet the normal at N at 90o. Line NP can be about 15cm

g) Using a protractor, construct an incident ray RX at an angle of incidence i=10o. Fix two pins P1 and P2 along RX.

h) Replace the glass block to the traced figure. View the path of the incident ray RX through the glass block using the other two pins P3 and P4. This can be done by ensuring that the images of pin P1 and P2 are in line with P3 and P4 (i.e., no parallax method) as shown in figure 2.
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i) Remove the glass block and draw the emergent ray through P3 and P4.
j) Measure the distance d of the emergent ray from point N along line Record the corresponding values of d in the table below

	Angle of incidence io
	10
	20
	30
	40
	50
	60

	Distance d(cm)
	
	
	
	
	
	

	Sin i
	
	
	
	
	
	

	Sin 2i
	
	
	
	
	
	


                                                                                                                     

(7 marks
k) Repeat the procedure for other values of i =  200,300,400,500 and 600
l) Plot a graph of sin2 i   against   d





  
(5marks)
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o) 
Determine the slope, S, of the graph.
                                                         
(3 marks)

PART B
You are provided with the following:

· A retort stand, clamp and boss.

· A spiral spring.

· A stop watch.

· Three 100g masses.

Proceed as follows:

a) Suspend a 100g mass at the end of the spring as shown in figure 3.
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Figure 3




b) Give the mass a small vertical displacement and release it so that it performs vertical 
oscillations. Time ten oscillations and determine the period T. Enter your results in table 2.

c) Repeat the experiment for the other values of mass and complete the table.

	Mass m (g)
	100
	200
	300

	Time for 10 oscillations (s)
	
	
	

	Periodic time T(s)
	
	
	


                      Table 1
                                                                                      (3marks)
d) Given that [image: image6.png]



where C is the spring constant, find the average value C for the spring.
          






                  (2marks)

QUESTION 2
You are provided with the following: 

· 2 dry cells 

· A cell holder

· A nichrome wire mounted on a metre rule

· An ammeter, A

· A voltmeter, V

· A jockey J

· A switch S

· 8 connecting wires. 


Proceed as follows:
(a) Set up the apparatus as shown in figure 4 
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(b) With the switch open, record the reading E. of the voltmeter. 



E = _________________________________________________________(1 mark)

(c) Place the jockey on the nichrome wire at 100cm mark. Close the switch, read and record the values of I (ammeter reading) and the corresponding values of V (voltmeter reading) in table 1. 

(d) Repeat (c) above for various values of L and complete table 1 below. 

(7 marks)
	Length L (cm)
	100
	70
	60
	50
	40
	20

	I  (Amps)
	
	
	
	
	
	

	V(Volts)
	
	
	
	
	
	

	E-V (Volts)
	
	
	
	
	
	


Table 3

(e) Plot a graph of ((E - V) (y axis) against I(x-axis)




(5 marks)
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(f) Determine the slope of the graph. 





(3 marks)
(g) Given that E = V + Ir, from the graph determine

i. The internal resistance, r, of the battery. 



(2 marks)
ii. V when I is 0.3A.






(2 marks)
1

