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Question 1 Part A 

You are provided with the following apparatus 

- Two metre rules (one with a pin as a pointer) 

- Two retort stands with clamps and bosses 

- Two pieces of thread about 30cm and 1m long 

- One helical spring 

- One 200g mass or two 100g masses 

- A stop watch 

- Four small pieces of wooden blocks 

 

Procedure 

(a) (i) Set up the apparatus as shown in figure 1 below 

Fig. 1 
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 (ii) Suspend the ends of the metre rule with spring at 5cm mark from the end so that the metre  

rule with the pointer is horizontal. 

Read the pointer position, L0 = ……………………………cm. 

 (iii) Hang 200g on the horizontal metre rule at a length L = 10cm from the spring. Record the 

  extension, e, of the spring in the table below. 

 (iv) Displace the mass slightly downwards and release it to oscillate vertically. Time for 10  

oscillations and record the results in table 1 

 (v) Repeat (iii) and (iv) for other positions of L of the mass 

 (vi) Table 1 

Length, L (cm) 10 20 30 40 50 

Extension, e (cm)      

Time for 10 oscilations (s)      

Periodic time, T (s)      

T
2
 (5

2
)      

             (6mks) 

 (vii) Plot a graph of T
2
 (y – axis) against extension ‘e’     (5mks) 
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 (viii) Determine the slope of the graph       (3mks) 

 ……………………………………………………………………………………………………… 

 ……………………………………………………………………………………………………… 

 ……………………………………………………………………………………………………… 

 ……………………………………………………………………………………………………… 

 ……………………………………………………………………………………………………… 

 ……………………………………………………………………………………………………… 

 (ix) Given that   

  T
2
 = 4 π

2
e + C 

   K 

  Determine the value of K        (2mks) 

 ……………………………………………………………………………………………………… 

 ……………………………………………………………………………………………………… 

 ……………………………………………………………………………………………………… 

 ……………………………………………………………………………………………………… 

 ……………………………………………………………………………………………………… 

 ……………………………………………………………………………………………………… 

Part B 

You are provided with the following 

- A voltmeter 

- An ammeter 

- Six connecting wires with crocodile clips 

- Two dry cells 

- Cell holder 

- Resistant wire labelled R, mounted on a carton 

- Switch 

 Proceed as follows 

 (a) Set up the circuit as shown in figure 2 

 Figure 2 
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 Close the switch. Read and record the ammeter and voltmeter readings 

 V…………………..V          (1mk) 

 I …………………..A          (1mk) 

 (b) Determine the resistance of R        (2mks) 

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

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

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

2. You are provided with the following apparatus 

 - A lens 

 - Lens holder 

 - Candle 

 - Two screens; one with hole having cross-wires 

 - Metre rule 

 

 Proceed as follows 

 (a) Set up the apparatus as in figure 3 with distance S = 42cm 

 

 

  Without changing the distance S move the lens slowly away from cross-wires until 

a sharp enlarged inverted image is formed on screen position L1. Measure the  

distance U1 from cross-wires to the lens and record this value in table 2. Keeping distance 

S, constant move the lens away from cross-wires to a new position L2 where a small sharp 

inverted image is formed on the screen. Measure the new object distance U2 and record in 

table 2. Determine the displacement d of the lens from L1 to L2 (i.e d = L2 – L1) 

 (b) By setting the distance S to distances 44, 46, 48, 50 and 52cm as shown in table 2 repeat  

procedure (a). Measure and record the corresponding values of U1 and U2 in table 2 
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 Table 2 

S (cm) 42 44 46 48 50 52 

U1 (cm)       

U2 (cm)       

d (U2 – U1) (cm)       

d
2
 (cm

2
)       

S
2
 (cm

2
)       

S
2
 – d

2
 (cm

2
)       

             (10mks) 

 (c) (i) Plot graph of S
2
 – d

2
 against S      (5mks) 
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  (ii) Determine the slope of the graph      (3mks) 

 ……………………………………………………………………………………………………… 

 ……………………………………………………………………………………………………… 

 ……………………………………………………………………………………………………… 

 ……………………………………………………………………………………………………… 

 ……………………………………………………………………………………………………… 

 ……………………………………………………………………………………………………… 

 ……………………………………………………………………………………………………… 

 ……………………………………………………………………………………………………… 

  (iii) Given that S
2
 – d

2
 = 4fS, use your graph to determine the focal length 

   of the lens         (2mks) 

 ……………………………………………………………………………………………………… 

 ……………………………………………………………………………………………………… 

 ……………………………………………………………………………………………………… 

 ……………………………………………………………………………………………………… 

 ……………………………………………………………………………………………………… 

 ……………………………………………………………………………………………………… 
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End 
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