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INSTRUCTIONS TO LEARNERS
1. Answer all questions.
2. Show all working in calculation questions.
3. Use g = 10 m/s² where necessary.
4. Write neatly and clearly.
SECTION A (100 MARKS)
1.  a) Define Physics as a branch of science. (2 marks)
________________________________________________________________________________________________________________________________________________________________________________________________
b) Identify four areas of study in Physics. (4 marks)
i. ______________________________________________________________________________________________.
ii. ______________________________________________________________________________________________.
iii. _____________________________________________________________________________________________.  v.______________________________________________________________________________________________.
c) Explain two ways Physics contributes to modern technology. (4 marks)
i. ______________________________________________________________________________________________.
ii. ______________________________________________________________________________________________.
2. a) Define pressure. (2 marks)
_______________________________________________________________________________________________________________________________________________________________________________________________

b) Derive the formula for pressure in liquids. (3 marks)




c) A diver is 5 m below the surface of a lake. Given density of water = 1000 kg/m³.
Calculate:
i) Pressure due to water only. (3 marks)



ii) Total pressure if atmospheric pressure is 1.0 × 10⁵ Pa. (2 marks)




3.  a) State Pascal’s Principle. (2 marks)
________________________________________________________________________________________________________________________________________________________________________________________________
b) A hydraulic lift has two pistons of areas 0.02 m² and 0.4 m².
If a force of 200 N is applied to the smaller piston, calculate:
i) Pressure produced. (3 marks)


ii) Force exerted by the larger piston. (3 marks)




c) Explain one advantage of hydraulic systems in engineering. (2 marks)
________________________________________________________________________________________________________________________________________________________________________________________________
4. a) Define:
i) Stress (2 marks)
________________________________________________________________________________________________________________________________________________________________________________________________
ii) Strain (2 marks)
________________________________________________________________________________________________________________________________________________________________________________________________
b) A steel wire 1.5 m long extends by 0.003 m under a pulling force.
Calculate the strain. (3 marks)



c) The wire has a cross-sectional area of 0.0001 m² and is pulled by a force of 300 N.
Calculate the stress. (3 marks)


d) Explain why bridges are constructed using steel instead of plastic. (2 marks)
________________________________________________________________________________________________________________________________________________________________________________________________
5. a) State Hooke’s Law. (2 marks)
________________________________________________________________________________________________________________________________________________________________________________________________
b) A spring extends by 5 cm when a force of 10 N is applied.
i) Calculate the spring constant. (3 marks)



ii) Determine the extension when a force of 25 N is applied. (3 marks)



6. a) Define temperature. (2 marks)
________________________________________________________________________________________________________________________________________________________________________________________________
b) Convert:
i) 27°C to Kelvin. (2 marks)


ii) 300 K to °C. (2 marks)

c) A metal rod of length 2 m expands by 0.004 m when heated. Calculate its fractional expansion. (3 marks)



d) Explain why water pipes burst in cold regions during winter. (3 marks)
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
7. a) Describe anomalous expansion of water. (3 marks)
. ______________________________________________________________________________________________.
. ______________________________________________________________________________________________.
. _____________________________________________________________________________________________.  
b) State three practical applications of thermal expansion. (3 marks)
i. ______________________________________________________________________________________________.
ii. ______________________________________________________________________________________________.
iii. _____________________________________________________________________________________________.  
8. a) Define moment of a force. (2 marks)
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
b) State the Principle of Moments. (2 marks)
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

c) A 50 N force acts at a perpendicular distance of 0.4 m from a pivot.
Calculate the moment produced. (3 marks)






d) A uniform metre rule weighing 10 N is pivoted at the 50 cm mark.
A 20 N weight is placed at the 80 cm mark.
Calculate the position where another weight of 15 N should be placed to keep the rule in equilibrium. (5 marks)







9. a) Define centre of gravity. (1 mark)
________________________________________________________________________________________________________________________________________________________________________________________________
b) Differentiate between stable and unstable equilibrium. (2 marks)
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
c) Explain why buses carrying heavy loads on the roof are less stable. (2 marks)
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

d) Mention three factors that affect the centre of gravity. (3 marks)
i. ______________________________________________________________________________________________.
ii. ______________________________________________________________________________________________.
iii. _____________________________________________________________________________________________.  
10. a) A uniform ladder 4 m long weighs 400 N. It rests horizontally on two supports at its ends.
i) Determine the reaction force at each support. (4 marks)




b) A 1000 N load is carried on a 3 m long uniform beam.
The beam weighs 300 N and is supported at one end.
i) Calculate the total moment about the support. (4 marks)



ii) Explain why longer beams require stronger supports. (4 marks)




1. Define the following:
a) Force (2 marks)
________________________________________________________________________________________________________________________________________________________________________________________________
b) Pressure (2 marks)
________________________________________________________________________________________________________________________________________________________________________________________________

c) Work (2 marks)
________________________________________________________________________________________________________________________________________________________________________________________________
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a) Define Physics as a branch of science. (2 marks)
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