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SECTION A:
1. What is the reading of the Vernier calipers shown in fig. 1; if it has a negative error of 0.02cm?









                    (1mk)
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Figure 1

……………………………………………………………………………………………………
2. The diagram below shows two clear glass tubes. One contains water and the other contains mercury.


[image: image2.emf]                                                                                        Water                                      Mercury  


Figure 2
Explain the shape of the surface of each liquid inside the tube.
        (1mks)

3. Why are metals good conductors of heat?


               

         (2mks)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
4. Two burettes A and B were arranged as shown below. Burette A leaked into B at the rate of 10 drops per minute. If the initial reading on both burettes was 25cm3. What would be their reading at the end of one hour if B does not leak? Volume of one drop of water is 2.0 x 10-8m3. 
(3mks)
[image: image3.png]



                                                                                   Figure 3
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

5. Two identical solid cuboids A and B are placed on a uniform metre rule pivoted at its centre, as shown in the diagram below. State and explain the observation made.  

(2mks)
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Figure 4
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

6. Use the Kinetic theory to explain why the pressure of a gas in a sealed container increases when it is heated.


                                                                     


(2mks)

………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
7. The diagram shows a cross-section of an aeroplane wing when the aero-plane is moving at constant height  and constant speed, an upward force equal and opposite to its weight is exerted on its wing.
[image: image5.png]Upward force.

direction




(a)
What is the cause of the upward force?


            

         (2mks)

………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
(b)
Why is the shape of the wing crucial in producing this upward force?                                (1mk)

………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
8. The fig 5 below shows air trapped in a J shaped tube. What is the pressure exerted on the trapped air? ( Density of mercury 13600Kg/m3 atmospheric pressure is 1.0 x 105 pa)  Give your answer in Pascal       (2mks)
   [image: image6.png]Mercury





Figure 5


9. The diagram below shows two cups of tea of equal volume but of different diameter A and B. Explain why hot tea cools faster in a wide brimmed cup A than in a narrow cup B,         (2mks)
[image: image7.png]



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

10. A bus of mass 2500kg initially moving at 20m/s is brought to rest over a distance at 20m. Calculate the force required to achieve this.





         (3mks)
11. A steel sphere released in water attains a constant velocity after a while. The same object released in air falls at constant acceleration. Explain why its motion in water differs from its motion in air.



                                                                         

         (2mks)
12. Estimate the size of an oil molecule if a drop of the oil of volume 5 x 10-6m3 forms a patch of diameter 28cm on a water surface.


               


(2mks)
SECTION B: (55 MARKS) Answer all questions

13. A cube of side 12cm is completely immersed in a liquid of density 0.8 x 103Kg/M3 so that the top surface of the cube is horizontal and 20cm below the surface of the liquid as shown in the diagram (fig.6) below.
[image: image8.png]



Figure 6

Calculate the pressure due to the liquid.
(i) At depth of 20cm




                      
                     (2mks)

(ii) At a depth of 32cm




                  

         (2mks)

(b) Hence calculate the force due to the pressure difference between the top surface and the bottom surface.



                                         

         (2mks)
(c) In the fig7 below the weighted tube has a uniform cross-sectional area of 2cm2 and floats with 8 cm of its height under in water of density 1.03g/cm3.
What length is under the surface if it floats in a liquid of density 0.8g/cm3?   
(5mks)
[image: image9.png]



Figure 7
      ..............................................................................................................................................................
     ...............................................................................................................................................................

    ................................................................................................................................................................

   .................................................................................................................................................................
14. I(a) The diagram show a spring tied to an object m and made to rotate in  

Circular path of radius r.


[image: image10.emf]                                                                                                 spring                                         string                                          string                                                                                             O                  m                                           object   








Figure 8
 (a) i) What provides the force that keeps the object moving in a circle?            
           (1mk)

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

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

(ii) The speed of the object is constant why is there acceleration?                            (1mk)

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

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

(b) 
Although there is force acting on the object, no work is done on the object. Why is this 
so?



           


                                               (1mk)

…………………………………………………………………………………………………………………………………………………………………………………………………………
(c)
(i) If the object is whirled faster and faster, what will happens to the reading of the spring balance?


                        


           (1mk)

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

(ii) Give an explanation for your answer in (c) i) above.
    

         (2mks)

………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………
(d) As the object is whirled round, the string attachéd to it is cut.
Describe the subsequent path of the object.
        


    
         (2mks)
……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
(II) A curve on a road forms an arc whose radius of curvature is 200m. If the width of the road is 30m and its outer edge is 0.6m higher than the inner edge, for what speed it is ideally banked?                                              


(4mks)

15. The following table shows the velocity of a bead falling in a tall cylinder filled with water.

	Time (s)
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Velocity cm/s
	0
	1.0
	1.4
	1.7
	1.9
	2.2
	2.3
	2.3
	
	
	


(a) Complete the table by filling in the velocities for the 8th, 9th, and 10th  

      Second.






           


(1mk)
(b) Plot a graph of velocity (y-axis) and time

              


(5mks)

grid
          (c) (i) Explain how you would know that the acceleration of the bead is decreasing.         (2mks)

………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
(ii) Explain why the acceleration of the bead decreases as it falls into the water.
           (1mk)

………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
(d)Sketch a diagram and label all the forces acting on the bead when it moves with this            maximum velocity.



  





         (3mks)

16. (a) What is meant by specific latent heat of vaporization?    


 
           (1mk)

………………………………………………………………………………………………………………………………………………………………………………………………………………
(b) In an experiment to determine the specific latent heat of vaporization of water, steam at 1000C was passed into water contained in a well legged copper calorimeter. The following measurements were made.


Mass of calorimeter

=
50g


Initial mass of water

=
70g


Initial temperature of water
=
50C


Final mass at calorimeter + water +condensed steam = 123g


Final temperature of mixture
=
300C

Specific heat capacity of water = 4200JKg-1K-1 and specific heat capacity for chopper = 390J/Kg-1K-1)

(i) Determine the:

(I) Mass of condensed steam




                  
         (2mks)

(II) Heat gained by the calorimeter and water

                 
           (1mk)

(ii)  Given that L is the specific latent heat of vaporization of steam

(I) Write an expression for the heat given out by steam
                   
           (1mk)

(II) Determine the value of L



                            
         (3mks)

17. (a) The fig 9 below shows a horizontal glass tube PQ with tubes X, Y and Z fitted to it water is allowed to flow through it steadily from P to Q without turbulence.
[image: image11.png]



Figure 9
(i) If the water in tube X is now at Z shown, mark in the figure the possible levels in tube Y and Z                                                                              

         (2mks)
(ii) Compare the velocity of water at 0 and that at R.

    
           (1mk)
(iii) What is the relationship between the velocity of the water and its pressure at any point along the tube PQ?

                                         

         (2mks)

(b) The diagram below shows a plank used as simple machine. The crate is slid up the plank into the back of lorry.

[image: image12.png]B0kg





Calculate the work done when the crate is lifted a vertical distance of 0.6m.             (2mks)



(c) The work in pushing the crate is 1600J.                                    

           (1mk)


(i) Calculate the efficiency of the machine


                    
         (2mks)



(ii) Suggest one reason to explain why efficiency is less than 100%                     (1mk)

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


(iii) State one advantage off using the plank
                                               
           (1mk)

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