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Question 1 [6 marks] 

Multiple Choice Questions – Each question carries one mark. 

a) A box is being pushed along a frictionless surface according to the following 

force vs. distance graph. 
 

(Studyskills.com,2025) 

The total work done when pushing the box is 

i) 39 J ii) 42 J iii) 52 J iv)  36 J 

 
b) Equal masses of two different liquids are put into two identical beakers. They are 

heated from 200C to 300C by heaters having same power. 

Liquid 2 takes twice as long as to heat as Liquid 1. 
 

 
(Save My Exams, 2025) 

Which of the statements is correct? 

i) Both liquids receive the same amount of thermal energy. 

ii) Liquid 1 receives more thermal energy than liquid 2. 

iii) The specific heat capacity if liquid 1 is equal to liquid 2. 

iv) The specific heat capacity of liquid 1 is lesser than liquid 2. 
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c) The diagram shows an open-ended manometer containing mercury which is closed 

at one end. 
 

(Save My Exams, 2025) 

When the mercury is replaced with a liquid of lesser density, what would be the 

changes in the level h? 

i) more ii) less iii) equal iv) Can’t say 

d) “Energy cannot be created nor destroyed, it can be changed from one form to 

another during work.” The given statement is 

i) False ii) Always False iii) True sometimes iv) Always True 

e) Exactly 1 kg sample of ethyl alcohol is stored in a laboratory. In a different 
laboratory, in the same town, there is another 1kg sample of benzene stored. 
Which quantity must these two samples always have in common? Choose 

the correct answer. 

i) Density ii) Weight iii)  Temperature iv) Volume 

 
f) The diagram shows a hydroelectric power station system. 

 

(Hadis, 2025) 

Which of the following shows the correct energy change happening in this 
system. 

i) Kinetic energy to Heat energy. 
ii) Electrical energy to Kinetic energy. 
iii) Gravitational Potential Energy to Electrical energy. 
iv) Kinetic energy to Electrical energy. 
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Question 2 [11 marks] 

a) State what is meant by specific heat capacity. Write its SI units. 
 
 
 
 
 
 
 
 

b) Water has a very high specific heat capacity.( cwater = 4200 J/kg K). 

List any one advantage and disadvantage of this property of water. 

 
 
 
 
 
 
 
 
 
 

 
c) Salim and Muna is conducting an experiment to determine the specific heat 

capacity of a solid metal block. The experimental setup is illustrated in the 

figure given below: 
 

(kyanaplex.com, 2019) 

The metal block is heated in boiling water until it reaches the same temperature 

as the boiling water. The metal block has a mass of 500 g. Once fully heated, it is 

quickly transferred into a calorimeter containing 250 ml of water. Before placing 

(2 marks) 
 
 
 
 
 
 
 
 

 
(2 marks) 
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the metal in the calorimeter, the temperature of the water is 23 °C. After the hot 

metal is added, the water warms up and reaches a final steady temperature of 

27.9 °C. 

i) Calculate the thermal energy gained by the water in the cup. State the 

equation that Salim and Muna used. 

(Given cwater = 4200 J/kg0C) 

 
 
 
 
 
 
 
 
 
 

 
ii) Determine the specific heat capacity of the metal block. 

 
 
 
 
 
 
 
 
 
 
 

 
iii)  List any experimental error which could be possible which can affect the 

accuracy of the specific heat capacity of the metal block. Suggest any one 

way to avoid this error. 

 
 
 

 
(2 marks) 

 
 
 
 
 
 
 
 
 
 
 

 
(3 marks) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(2 marks) 
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Question 3 [10 marks] 

A jet pump system is used for lifting fluid to heights using centrifugal pumps is shown in 

the figure given below. A jet pumps used to lift water from a well 12 m deep. The pump 

further raises the water to height of 6 m where the inlet valve is connected to the tank. 

The water is pumped at a rate of 10 ft3/min and gets collected in storage tank of 110 m3 

capacity in 6 hours. 

(Density of water is 1000 kg/m3) 

 

(Valco-Srl, 2017) 

 

a) 
Determine the useful work done by the pump in filling the tank. 

(2 marks) 
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b) Calculate the output power of the jet pump in SI units. 
 
 
 
 
 
 
 
 
 
 
 
 

c) The motor operating this pump consumes 1.5 kW of electrical power. 

i) Calculate the efficiency of the pump. 
 
 
 
 
 
 
 
 
 
 
 
 

 
ii) Suggest one mechanical and one electrical reason why efficiency may not be 

100%. 

(2 marks) 
 
 
 
 
 
 
 
 
 
 
 

 
(2 marks) 

 
 
 
 
 
 
 
 
 
 
 
 

 
( 2 marks) 
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d) A new pump is proposed with a claimed efficiency of 78%, costing significantly more. 

Based on the calculated efficiency in part (d), discuss whether upgrading is justified. ( 2 marks) 

 
 
 
 
 
 
 
 
 
 
 

 
Question 4 [9 marks] 

a) Differentiate between gauge pressure and absolute pressure. Give any two 

differences. 

 
 
 
 
 
 
 
 
 
 

b) A storage tank contains hydraulic oil of relative density 0.85 and is filled to a height 

of 5 m. Calculate the gauge pressure at the bottom of the tank. 

(2 marks) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(2 marks) 
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c) If the atmospheric pressure is 101.325 kPa, determine the absolute pressure at the 

bottom of the tank. Why absolute pressure is preferred to be used instead of gauge 

pressure in engineering solutions. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

d) Based on your results, evaluate whether a pressure sensor with a maximum safe 

limit of 160 kPa is suitable for this tank. Justify your answer with reasoning. 

 
 

 
(3 marks) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(2 marks) 
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Question 5 [4 marks] 

a) A student is comparing two samples of the same metal. Sample A is heated to 95°F 

and Sample B is heated to 45°C. 

Decide which sample has higher temperature – Sample A or Sample B using 

suitable calculation. 

 
 
 
 
 
 
 
 
 
 
 

 
b) Why does temperature alone not tell us how much heat energy an object contains? 

Explain with an example. 

(2 marks) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(2 marks) 
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Conversion Table 

 
 

 

 
MLO and Bloom’s Level of Complexity 

 

Q # MLO 
Addressed 

Complexity Level Mark Remark 

1 1,2,3 Knowledge, 
Application 

6  

2 1, 2, 3 Apply and analyse 11 
3 2, 3 Apply & Analyse 10 

4 1,2,4 Knowledge, Apply and 
Evaluate 

9 

5 2,3 Apply & Analyse 4 
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