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INSTRUCTIONS TO CANDIDATES

· This paper consists of two sections. A and B.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                
· Answer all the questions in section A and B in the spaces provided.

· Electronic calculators maybe used.

· Take the earths gravitational field strength g = 10m/s2
· This paper consists of 10 printed pages. Candidates should check to ascertain that all pages are printed as indicated and that no questions are missing.
SECTION A (25 MARKS)

1. A measuring cylinder, water and weighing balance were used to find the density of a stone. The arranged was as shown in the figure.
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    Calculate the density of the stone.                                      (2 marks)
2.  
Using the idea of particles, explain why pressure inside the tyre is increased when it is pumped up.                                              (2 marks)

3.  
A pick- up of mass 0.4 tones is moving at a speed of 3.0 m/s, a man jumps on to the pick-up causing its speed to decrease by 0.5m/s. calculate the mass of the man.                                               (2 marks)

4.  
A form one student set up the apparatus as shown below.
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The boiling tube was heated in the middle as shown.

i) Which wax melted first?                                        (1 mark)    

ii) Explain your answer in (i) above                            (1 mark)  
5.
The figure bellow shows a u-tube manometer containing mercury of density 13600kgm-3 one end is connected to Gas tap.
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Given that the atmospheric pressure is 73CmHg, determine the pressure of the gas in cmHg     

6. 
An object is weighed on earth as shown in figure (a) and another planet as shown in figure (b)
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Given that acceleration due to gravity g on earth is 10m/s2. Determine
i) Mass of the object                                               
(2 marks)

ii) Acceleration due to gravity on the other planet.   
(2 marks)

7. 
Explain, in terms of particles, how evaporation causes the hot water to cool.        








(2 marks)

8. 
Figure bellow shows a non-uniform tree trunk, 9m long weighing 525N. The tree is overhanging a vertical cliff edge. A man of mass 70kg is able to walk out on the tree a distance 0f 1.5 m from the edge of the cliff before the tree begins to topple.
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Calculate the distance from the cliff edge to the center of gravity of the tree.                         





       (2 marks)

9. 
The figure shows a metal lid tightly stack in a glass bottle neck.
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Explain how the lid can be removed by changing the temperature at the neck if metals expand more than glass for equal temperature rise.

10. 
The figure below shows a wire A and B made of the same material. The thickness of the wire is the same in both cases. Masses are added on each at same interval and the extension noted each time. On the same axes provided. Sketch the graph of load against extension for each assuming Hooke’s law is obeyed, and label them as A and B.                    (2 marks) 
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Section II
Answer all the questions in this section
11. 
a) 
State how impurities presence of impurities affect the melting point 
of a substance 






(1mark)

b)
 i) 
An immersion heater takes 30mins to heat 20kg of water 
from 250C to 600C. How long would the same heater take to heat the same mass of kerosene through the same temperature change assuming no heat is lost to the surrounding? Specific heat capacity of water = 4200JKg-1K-1, Specific heat capacity of kerosene = 2200 JKG-1K-1          

(4marks)   

   

ii)      How long would the same heater take to vaporize the whole 
amount of water/ specific latent of vaporization of water =2.26 x 106JKg-1   
12. 
The distance x of the mass in liquid A was measured for various length, Y of an identical mass of equilibrium and a graph of Y against X was drawn as shown in the grid below.
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i) Determine the gradient, S of the graph.                          (2 marks)

ii) 
If S = [image: image10.png]


 , where F is the apparent weight of mass in liquid A and W is the actual weight of a mass. Calculate the value of F and the upthrust U.                                                       

(2 marks)
iii) 
Determine the relative density of the liquid A, given that the weight of the 100g mass in water was 0.9 N.                             (2 marks)

c) 
A balloon fabrics weighs 10N and has a gas capacity of 2m3 . If the gas in balloon weighs 2N and air has density 1.29 kg/m3, find the resultant force on the balloon when it is floating in air.  



(3 marks)

13. 
a)
Define the relative density of a solid                               
(1mark)

b) 
In an experiment to determine the relative density of liquid A, the following set up was used.
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14. 
a) 
i) 
Define velocity ratio of a machine.                
(1mark)
ii) 
Draw a labelled diagram of a pulley system with a velocity ratio of 5.     





(2marks)

iii) 
Suggest any two possible reasons why the efficiency does not reach the 100 % mark 




(1mark)

b) 
The effort piston of a hydraulic machine is of radius 2.8cm, while that of the load piston of radius 14cm. the machine raises a load of 120kg at a constant velocity through 2.5m. If the machine has an efficiency of 80%, find;

          
(i) 
The velocity ratio of the hydraulic machine  

(2marks)

             
(ii) 
The mechanical advantage of the hydraulic machine               
(3marks)

              
(iii) 
The effort needed to raise the load.                       (2 marks)

15. 
An object is released to fall vertically from height of 84m. At the same time another object is projected vertically upward with velocity of 30m/s.
i) At what height do the objects meet?                               (4 marks)
ii) Calculate the time taken before the objects meet.            (2 marks)

16. 
a) 
A string of negligible mass has a bucket tied at the end. The 
string is 600cm long and the bucket has a mass of 45g. The bucket is swung horizontally making 6 revolutions per second. Calculate.
(i) The angular velocity                                     (3 marks)

ii) 
The tension on the string.                                   (3 marks)
iii) 
The linear velocity                                             (2 marks)

b) 
Sea water of intensity 1.04g/cm3 is being pumped into a pump into a tank through a pipe of uniform cross-sectional area of 3.142 cm2. If the speed of water in the pipe is 5m/s, determine the mass flux in S.I unit.                                                                 (2 marks)
17. 
(a) 
State an assumption that is made in gas laws                  (1 mark)

b) 
The pressure P of affixed mass of a gas at a constant temperature of T = 200K is varied   continuously and values of corresponding volume recorded. A graph P against  [image: image13.png]


 is shown on the grid below.
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The graph to;

i) Determine the volume of the gas when the pressure reads 2.8 x 105pa     
(2 marks)
ii) The slope of the graph                                                (2 marks)

iii) In that  T= [image: image16.png]


 , Where R is a constant, use the slope obtained in (ii) above to find the value of R.                                       (2 marks)

d) 
The petrol air mixture in the cylinder of a car engine is ignited when the piston is in the position shown below.
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Explain in terms of kinetic theory why the piston moves downwards.    











(3 marks)
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