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SECTION A (25MKS)

Answer all questions in this section

1. The Vernier calipers in the figure below has a zero error of -0.05cm. It was used to measure the diameter of an object and the reading was as shown

[image: image7.png]


[image: image8.png]



            Determine the actual diameter of the object. 



(2mks)

2. [image: image9.png]


A form one student set up the apparatus as shown below.

[image: image10.png]



         The boiling tube was heated in the middle as shown 

          (i) Which wax melted first? 






(1mk) ..........................................................................................................................................................................................................................................................................................

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





(1mk) ........................................................................................................................................................................................................................................................................................................................

3. Three forces act on the body shown below. If the 2.5N is the resultant force, determine and indicate on the same diagram the third force                            
(2 mks)

                                       [image: image1.png]Resultant force 25’«;@,7
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                     Fig 3

4. Three identical spring each of springs constant 10Nm-1 and weight 0.5N are used to support a load as [image: image11.png]


shown

[image: image12.png]



        Determine the total extension of the system. 



(3 mks)

5. A quantity of gas occupies a volume of 4m3 when the pressure of the gas is 4 atmospheres when it’s temperature is 27oC. What will be its pressure if it is compressed into half the volume and heated to a temperature of 127oC
    

(2mks) 

6. Explain why a Matatu is more likely to topple over when the roof- rack is heavily loaded than when the roof- rack is empty. 




(2marks) ……………………………………………………………………………………………………………………………………………………………………………………………

7. [image: image13.png]TSN NNNi




The figure below shows a U- tube manometer containing oil density 900kgm-3 one end is connected to a gas tap

[image: image14.png])





       Given that the atmospheric pressure is 1.0x 105 pa determine the pressure of the gas. (3mks)

8. The figure 6 below shows a pipe of varying cross- section. Three vertical tubes X, Y and Z of same diameter are fixed to the section A, B and C of the pipe respectively as shown  below.

[image: image2.jpg]Fig.3
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State and explain the observation made when water is heated gently for a few
minutes. (2 marks)

Water

7. The figure 4 below shows a pipe of varying cross-section. Three vertical tubes X,
Y and Z of same diameter are fixed to the section A, B and C of the pipe
respectively as shown below.

H





Fig 6

Given that the water flows in the direction shown by the arrow, indicate on the diagram the relative levels of water in Y and Z.




(1mk)
9. Figure 7 below show a uniform metre rule pivoted at 35 cm mark. It is balanced by a weight of 2N suspended at the 5cm mark. Find the weight of the bar
(3 mks)

[image: image3.png]Figure 4
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fig 7

10. A smooth wooden plane is inclined at an angle of 300 to the horizontal as shown in Figure 8 below. An object of mass 10kg is pulled steadily up the plane by a force of 60N. Determine;

[image: image4.jpg]TR T 0000,
Fig. 5

(a) the velocity ratio of the inclined plane. d marks)
(b) efficiency of the system. (2 marks)
9. The Figure 6 below shows a spiral spring when not compressed and when

compressed by a mass of 4.0kg.

Fig. 6

4.0kg

8cm Bem

h AS

(@)  uncompressed spring (b)  Compressed spring



fig 8
a) The velocity ratio of the inclined plane.



(1mark)

b) Efficiency of the system.





(2marks)

11.  (a)
Figure 9 below shows a bimettalic strip in electric circuit made of two metals A and B. B expands more than A

[image: image15.png]



X and Y are metal contact while P and Q are identical bulbs. Explain the effect on the bulb when ice cold water is poured onto the strip


(2 mk) ……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………….
SECTION B: ANSWER ALL QUESTIONS (55 MARKS)
12. (a)
State the law of conservation of linear momentum



(1mk)

……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
(b)
A minibus of mass 1200kg travelling at a constant velocity of 15mins-1 collides with a stationery car of mass 600kg.The impact takes 1.5seconds before the two moves together at a constant velocity for 25 seconds. Determine;


(i)
The common velocity







(2mks)


(ii)
The distance moved after impact





(2mks)

(iii)
Impulsive force







(2mks)
(iv)
Change in kinetic energy






(2mks)


(c)
A boy freely falling in air from high altitude as shown below


Fig 10

(i)
Name the force acting of the boy





(1mk)

(ii)
Explain any changes in the forces named in (i) above,if any when the boy is made to fall in deep water. 








(2mks)

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

(iii)
On the axis provided,sketch the velocity time graph for the boy falling in air (i) and falling in water(ii) 








(2mks)


               velocity

                                 time

13. (a) Define specific latent heat of fusion of a substance.
 


  (1mk)

……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..
(b) Figure 11 below shows a block of ice with two heavy weights hanging such that the copper wire connecting them passes over the block.


          

 



 Fig. 11 




Weights
(i) It is observed that the wire gradually cuts through the ice block, but leaves it as one piece. Explain








(2mks) ………………………………………………………………………………………………………………………………………………..………………………………………………………………………………………………………………………………………………………………………………………………………………………………
 (ii) What change would be observed if the copper wire used in the experiment was placed by a cotton thread.







(1mk)

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

(c) A block of ice of mass 40g at 0oC is placed in a calorimeter containing 400g of water at 20oC. The heat absorbed by the calorimeter is negligible. The final temperature of the mixture after all the ice has melted is T. (specific latent heat of fusion of ice=340,000 J/kg, specific heat capacity of water=4200JKg-1k-1)

(i) Derive an expression for the heat gained by the ice as it melts to water at temperature T.     








(2mks)

 (ii) Derive an expression for the heat lost by the water.

 

  (1mk)

(iii) Determine the value of T.
 





(2mks)

(d) State two differences between boiling and evaporation.


(2mks) ……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
14. a) What is diffusion?







(1mk) ……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
b)  A smoke cell contains a mixture of trapped air and smoke. The cell is brightly lit and viewed through a microscope. State and explain what is observed.

(2mks) …………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..
c)   A beaker is filled completely with water. A spoon full of common salt is added slowly. The salt dissolves and the water does not overflow.

i) Why is salt added slowly?







(1mk)

………………………………………………………………………………………………………………………………………………………………………………………
ii) State the reason why water does not overflow.




(1mk)

 d)   In the figure below, ammonia gas and an acid gas diffuse and react to form a white deposit on the walls of a long glass tube as shown.


Fig.12
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i) What conclusion can be made from the result of this experiment? 

(1mk) …………………………………………………………………………………………………………………………………………………………………………………… 
ii) How does the size and mass of a gas affect its rate of diffusion? 


(1mk) ……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
iii) The experiment is performed at a lower temperature. Explain how the time taken to form the white deposit would be affected.  





(1mk) ……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
15. (a) State the law of floatation. 






(1 mk)

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

(b) Figure 13 shows a piece of cork held with a light thread attached to the bottom of a beaker.  The beaker is filled with water.


                                     Figure 13
i) Indicate and label on the diagram the forces acting on the cork. 


(1mk)

ii) Write an expression showing the relationship between the forces above. (1 mk)

………………………………………………………………………………………………………………………………………………………………………………………………A solid displaces 8.5cm3 of liquid when floating in a certain liquid and 11.5cm3 when fully submerged in the same liquid.  The density of the solid is 0.8g/cm3.  Determine:-

                 i)The upthrust on the solid when floating.  



(3 mks)

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

                  ii) The density of the liquid. 





(2 mks)

………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
ii) The upthrust on the solid when fully submerged.  


(2 mks)

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

d)
Figure 14 showsa hydrometer which is suitable for measuring densities of liquids range between 1.0 and 1.2gcm-3
[image: image6.png]Figure 9 lead shot




On the diagram, indicate against A and B the level corresponding to these extreme range of densities.






(2 mks)

16. (a)
Define angular velocity





(1mk)

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

(b)
Figure 14 shown below is a pail of water being whirled in a vertical circle

Fig 14
Explain why the water does not pour out when the pail is in position A as shown above. (1mk)

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

(c)
A string of negligible mass has a bucket tied at one end. The string is 60cm long and the bucket has a mass of 45g.The bucket is whirled in a horizontal circle making six revolutions per seconds. Determine;


(i)
Angular velocity






(1mk)


(ii)
Centripetal acceleration





(2mks)


(iii)
Tension on the string






(2mks)


(iv)
The linear velocity






(2mks)
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