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SECTION A (25 MARKS)
Answer all questions in this section
1. Figure 1. below is an arrangement of two set squares and a rule being used to determine the external diameter of a cylinder. Use the information to answer questions a and b
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Figure 1
(a) State the accuracy of the rule. 





                    (1mark)

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

(b) What is the diameter of the cylinder?





 (1mark)

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

2. Calculate the pressure exerted by column of mercury of height 8cm. (take density of mercury 13.6g/cm3 and g = 9.8 N/Kg)







         (3mks)
3. State the force which causes tides in the seas.




           (1mk)
……………………………………………………………………………………………………

4. Explain using kinetic theory of gases why pressure of gases increase as temperature of the gas is increased.









         (2mks)

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

5.  Figure 2 shows a vessel resting on a horizontal bench
[image: image2.png]Hessel

bench




Figure 2
(i) State the effect on the stability of the vessel when it is filled with water.
           (1mk)
……………………………………………………………………………………………………

(ii)  Explain your answer in (i) above.





         (2mks)
6. State one way of increasing sensitivity of mercury –in-glass thermometer.
                       (1mk)
7. A bottle containing ammonia solution is placed at the back of the laboratory. Give a reason why its smell may not be detected in other parts of the laboratory if the temperature of the solution is kept very low.







         (2mks)
…………………………………………………………………………………………………………………………………………………………………………………………………………

8. A copper wire is 2m long. A force of 4N suspended on the wire while other end is fixed increases its length to 2.001m. What force would make the length of the wire 2.032m?  (3mks)

9. A stone floor feels very cold to bare feet in the morning but a carpet in the same room feels comfortably warm. Why is this?






         (2mks)

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

10. Define the term streamline flow. 






           (1mk)

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

11. A ball is thrown vertically upwards from the ground with a velocity of 15mls. Calculate the maximum height reached. Take g to be 10m/s2  




         (3mks)
12. On the axes provided sketch a graph of depth of immersion of hydrometer against the density of a fluid. 









           (1mk)
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13. Figure 3 below shows a micrometer screw gauge being used to measure the diameter of a metal rod. The thimble scale has 50 divisions.
[image: image4.png]



Figure 3
What is the reading shown?






                       (1mk)
……………………………………………………………………………………………………

SECTION B (55MARKS)
Answer all the questions in this section in the spaces provided
14.    (a) Figure 4 below represents a tube through which liquid is flowing in the direction shown 
   by the arrow.
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Figure 4
On the diagram show the relative position of the level of the liquid in sections marked x, y and z. 









           (1mk)

(b) A lawn sprinkler has 20 holes each of cross-sectional area 
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 is connected to a hose pipe of cross-sectional area 2.4cm2. if the speed of water in the hose pipe is 1.5 m/s.
(i) Calculate the flow rate in the hose pipe.




         (3mks)

(ii) The speed of water as it emerges from the holes. 



         (3mks)
(iii) The mass flux in the hose pipe. Take density of water 1000kg/m3. 
         (3mks)
15.       (a) Define the term angular displacement. 




           (1mk)
……………………………………………………………………………………………

(b) Figure 5 below shows a cork of mass m attached to a strong thread which passes through a biro tube. The lower end of the thread is held by a crocodile clip. The cork is swung in a horizontal plane.
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Figure 5
The radius r was varied with the help of the crocodile clip and the periodic time T(s) was determined. The table below shows the results obtained.

	Periodic time T(s)
	0.49
	0.56
	0.63
	0.69
	0.74

	Radius r (cm)
	0.3
	0.4
	0.5
	0.6
	0.7

	T2 (s2)
	
	
	
	
	


(i) In the spaces provided fill in the values of T2 to 2 decimal places.
                       (1mk)
(ii) Plot a graph of T2 against r (m). 





         (5mks)

(iii) Determine the slope s of the graph.                                                                     (3mks)

(iv) Determine the constant F given that 
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         (2mks)
16.       (a) State the principle of moments.





           (1mk)
……………………………………………………………………………………………………

(b) Figure 6 below shows a log of wood of length 3m that balances at a point 1m from the thicker end.
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Figure 6
(i) If a load of 80N is placed at the end of B, state the effect on the c.o.g of the system. 
        (1mk)


……………………………………………………………………………………………

(ii) Calculate the weight to be placed at A to restore the equilibrium. 
         (3mks) 

(c) Figure 7 below shows a uniform meter rule of weight 2N kept at equilibrium by a vertical spring balance hung at 20cm mark. A weight of 3N is hung at 100cm mark and the other end pivoted by a hinge at 0 cm as shown.
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Figure 7
Calculate the reading of the spring balance. 




         (3mks)

(d) Describe an experiment to determine the weight of a uniform metre rule, using a wedge and a 50g mass.







         (3mks) 

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


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

17.       (a)  State Newton’s second law of motion




           (1mk)


……………………………………………………………………………………………

(b) (i) A body resting on a horizontal surface is given an initial velocity u so that it slides on the surface for sometimes before coming to a stop. The table shows the distance s moved by the body for various values of u.
	Velocity u cm s-1
	20
	40
	60
	80
	100
	120

	Distance s cm
	0.8
	2.8
	5.6
	11.0
	15.6
	22.4


Given that u2 = 40ks where k is a constant for the surface, plot an appropriate graph to find the value of k.








         (6mks)

(i) Hence find the value of k. 






         (3mks)
18.       (a) Define the specific heat capacity of a substance. 



           (1mk)

……………………………………………………………………………………………

(b) A lead weight is dropped from a helicopter hovering at 100m above the ground. Assuming that all the energy is converted into heat energy, determine the rise in temperature of lead. Take specific heat capacity of lead to be 130J/kgk.               (3mks)

(c)  (i) Define the term velocity ratio of a machine.



           (1mk)

……………………………………………………………………………………………

(ii) Draw a simple machine using one pulley with a velocity ratio of two. 
           (1mk)

(iii) The handle of screw jack shown below is 25cm long and the pitch of the screw is 0.5cm.
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Figure 8
(iii) I. What is the velocity ratio of the system.


                                 (3mks)
II. What force must be applied at the end of the handle when lifting a load of 2500N if the efficiency of the jack is 60%.



                                             (3mks)
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