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Instructions. 
 

 

 

1. This paper consists of three (3) questions. Answer all questions. 

2. Question 1 carries 20 marks while the rest carries 15 marks each. 

3. Calculations should be clearly shown. 

4. Mathematical tables and non programmable calculator may be used. 

5.  Cellular phones are not allowed in the examination room. 

6. All answers must be written in the answer booklet(s) provided. 

7. Write your examination number in every page of your answer booklet(s). 

8. The following information may be useful: 

(a) Pie, 𝜋 = 3.14 

(b) Specific heat capacity of copper = 400 Jkg−1K−1.  

(c) Specific heat capacity of liquid W= 4,200 Jkg−1K−1.  
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1. You provided with one-meter ruler, retort stand, bob, a string of 100cm and stopwatch. Arrange 

the apparatus as shown. 

 

 

 

 

 

 

 

  a) Tie a thread  L = 100𝑐𝑚 as shown below in a way that 𝑥 = 80𝑐𝑚. 

b) Place a bob at midpoint and displace a bob through the small angle so as to oscillate 

vertically and record the time taken for 20 oscillations. 

c) Without change the length of the thread proceed with procedure above for 

      𝑥 = 70𝑐𝑚, 𝑥 = 60𝑐𝑚, 𝑥 = 50𝑐𝑚 and 𝑥 = 40𝑐𝑚. 

d) Tabulate your result including the columns of 𝑡 (𝑠), 𝑇(s), 𝑇4(𝑠𝑒𝑐4) and 𝑥2(𝑐𝑚2). 

e) Plot the graph of 𝑇4(𝑠𝑒𝑐4) against 𝑥2(𝑐𝑚2). 

f) Determine the slope of the graph. 

g) Use the slope to determine the acceleration due to the gravity. 

h) State any two source of error in this experiment. 

   

2. In this experiment you are required to compare the rate of cooling for hot water in a small beaker 

when is inside and outside larger beaker. Proceed as follows. 

  (a) Fill the beaker with heated water to the 50𝑚𝑙  mark of the small beaker so that the 

thermometer read 85℃. 

  (b) Stir gently the hot water in the small beaker placed on a wooden base. Use the 

thermometer to stir gently while fanning constantly. Starts the stopwatch when it is 

exactly 80℃ and record time 𝑡1 in minutes after every drop of 5℃ until it has fallen to 

60℃. 

  (c) Repeat the procedure in (a) and (b) above with small beaker containing hot water, now 

inside a larger beaker. Record the time 𝑡2 in minutes after every drop of 5℃ until it has 

fallen from 80℃ to 60℃. 

(i) Tabulate your results. 

(ii) Plot the graph of 𝑡2 against 𝑡1. 

(iii) Determine the slope of the graph above. 

(iv) Conclude on the rate of cooling between the two experiment using the value of the 

slope obtained in part (iii). 

(v) State and explain any two (2) factors of which the rate of cooling depends. 
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3. The aim of this experiment is to determine the resistance 𝑅𝑣 of a voltmeter. Proceed as follows; 

  (a) Connect the circuit as shown below  

 

  (b) Set the value of R = 250Ω close the switch and quickly read and record the voltmeter 

reading, V. Always open the switch after readings. 

 (c)  (c) Repeat procedure (b) above for values of R = 500Ω, R = 750Ω, R = 1000Ω and                         

R = 1250Ω. 

 (d)  (d) Record your results in a table showing the values R, V and 
1

𝑉
. 

 (e)  (e) Plot a graph of 
1

𝑉
 against R. 

 (f)  (f) From your graph, determine the values of, 

(i) e.m.f of a battery  

(ii) Internal resistance, 𝑅𝑣 of the voltmeter. (Neglect the effect of internal resistance of 

the battery) 

 (g)  (g) Name two sources of errors that may interfere the values in (f) above. 
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