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· Write your name and index number in the spaces provided above.
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· You are supposed to spend the first 15 minutes of the 2 ½ hours allowed for this paper reading the whole paper carefully  before commencing your work.
· Marks are given for a clear record of the observation actually made, their suitability, accuracy and the use made of them.
· Candidates are advised to record their observations as soon as they are made
· Non-programmable silent electronic calculators may be used. 

· Candidates should check the question paper to ascertain that all the pages are printed and that no questions are missing.
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Question 1








      TOTAL
	
	a
	d
	e(i)
	(ii)
	(iii)
	[image: image1](iv)

	Maximum score
	1
	6
	5
	2
	1
	5

	Candidate’s score
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Question  2                              








	
	b
	c
	f
	g
	h
	i
	J
	m
	n

	Maximum score
	1
	2
	5
	7
	½ 
	½ 
	1
	1½ 
	1½ 

	Candidate’s score
	
	
	
	
	
	
	
	
	


This paper consists of  4 printed pages. Candidates should check to ascertain that all pages are printed as indicated and that no questions are missing.
Question one
You are provided with the following:
· Two dry cells and a cell holder

· One ammeter

· One voltmeter

· A variable  resistor

· A switch

· Connecting wires

Proceed as follows


(a)
Set up apparatus as shown in the circuit diagram in figure 1

[image: image4.png]l‘ll

IIIH

nm h—rl‘/
D)

|






Use the voltmeter provided to measure the p.d VB across the batteries when the switch, S is opened.
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VB  =  




volts





     (1mk)

(b)
Reconnect the circuit as shown in figure 2.




(c )
Close switch S and adjust the variable resistor until the voltmeter reads 2.9V (if 2.9v is not obtained, take the maximum possible value and insert in it the table in place of 2.9v).

Read and record the value of V and the corresponding value of 1 in table 1.  Open the switch. 
(d) Repeat the procedures in (c) above for other values of V shown in table 1.  Complete the table.

Table  1

	Table  1

Voltage, V (volts)
	2.9
	2.7
	2.5
	2.3
	2.0
	1.8
	1.6

	Current , 1 (A)
	
	
	
	
	
	
	

	R = V Ω

       I
	
	
	
	
	
	
	

	1 (A-1)

1
	
	
	
	
	
	
	














(6mks)


(e)
(i)
Plot the graph of 1 (y-axis) against R





(5mks)






   1

(ii)
Determine the slopes, S of the graph






      (2mks)



…………………………………………………………………………………………………..



…………………………………………………………………………………………………..



…………………………………………………………………………………………………..



…………………………………………………………………………………………………..


(iii)
From the graph, determine A, the value of 1  when R = 0Ω



        (1mk)







        1

A  =  ……………………………………………………


(iv)
From the graph, determine the e.m.f E, and the internal resistance, r of the battery given that 




E  =  IR + Ir








      (5mks)

QUESTION  TWO

The question has two parts A and B. Answer both parts
PART A

You are provided with the following
-
Vernier  calipers
-
Transparent cylindrical vessel of external diameter at least 70mm

-
Millimeter scale (½m rule)

-
A rectangular strip of manila paper fixed to a half meter rule.
Proceed as follows:
(a) Set up the apparatus shown below (figure 3)

(b) Measure and record the width, X, of the rectangular manila paper strip.
    X =  __________________________________________________ cm 

       (1mk)
(c) Using the vernier calipers, measure and record the external diameter of the vessel at two different parts and determine the average diameter, D.

D1  =  ________________________________________________cm

D2 = _________________________________________________cm

Average diameter D = ___________________________________cm

      (2mks)

(d)
View the strip through the water in a direction perpendicular to the strip.  The strip appears magnified and its apparent width y can be measured against a scale.
(e)
Read and record the value of y corresponding to the value of L = 1.5cm, where  L is the perpendicular distance from the centre of the strip to the front of vessel as shown in the diagram below.

(e) Repeat the procedure  in (e) above for other value of L shown in the table 2.  Complete the table.
	L (cm)
	1.5
	2.5
	3.0
	4.5
	5.0
	5.5
	6.0
	6.5

	Y  (cm)
	
	
	
	
	
	
	
	

	M = y/x
	
	
	
	
	
	
	
	


Table 2





      (5mks)
(g)
(i)
Plot a graph of m(y-axis) against L






    (5mks)


[You may use the following range on the axes 1≤  m≤1.6 and 0≤l≤7]

(iii) Determine from the graph the value of m  L  =  D



             (2mks)







    2

…………………………………………………………………………………………………
………………………………………………………………………………………………….
PART  B

You are provided with the following:
· One spiral spring

· A strip of paper

· One retort stand with two clamps

· Two pieces of wood

· One metre rule

· One 100g mass.

Proceed as follows:

(h) 
Wrap the strip paper provided three times round the spring.  Measure and record the length X of the three in meters.

X =  _______________________________ cm _______________m

      (½ mk)


Measure and record in meters the unstrenched length L of the spring as shown below



L=  ____________________cm  = _________________m



      (½ mk)
(j)
Find the value of K from 36 ( l






      (1mk)




       X2


…………………………………………………………………………………………………


…………………………………………………………………………………………………



…………………………………………………………………………………………………


(k)
Clamp the spring along side a meter rule as shown in the figure below.




(i) Hang the three masses of total mass m equal to 300g on the spring and record the extension, y produced in the table below.

(m)
Remove a mass of 100g from the spring and record the new extension. Repeat the procedure until there is no mass left.  Record the extension produced each time ann complete the table.
	Mass, m (g)
	300
	200
	100

	Extension y (cm)
	
	
	

	y/m (cmg-1)
	
	
	














   (1½mk)
(n)
(i)
Find the average value of y let this value be S.



    (½ mk)






     m


…………………………………………………………………………………………..
…………………………………………………………………………………………..


(ii)
Calculate the constant E of the spring from formular.   E  =  0.98K

   (1mk)
                                                                                                                            S 


…………………………………………………………………………………..............



…………………………………………………………………………………………..
…………………………………………………………………………………………..
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Figure 3
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