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1. Please read the instructions given in the question paper CAREFULLY. 

 
2. This question paper is printed on both sides of the paper. 

 
3. Please write your answers on the answer booklet provided. 

 
4. Answer should be written in blue or black ink except for sketching, graphic and 

illustration. 
 

5. This question paper consists of TWO (2) sections. Section A and B. Answer all 
questions in Section A. For Section B, answer two (2)  question only.  

 
6. Answer questions in English.  

 
7. Fomula is appended in the Appendices.  
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SECTION A (Total: 60 marks)  

 

INSTRUCTION: Answer ALL questions. 

Please use the answer booklet provided. 

 

 

Question 1 

 

(a) What is the definition of mass? 

(2 marks) 

(b) What is the definition of weight? 

(2 marks) 

 

(c) Calculate the weight of a reservoir of oil if it has a mass of 500kg. Answer in kN.  

(4 marks) 

 

(d) If the reservoir from question 1(c) has a volume of 0.817m3, find the :-  

i. Density of oil. 

(4 marks) 

ii. Specific weight of oil. 

(4 marks) 

iii. Specific gravity of oil. 

(4 marks) 
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Question 2 

 
a) What is the definition of pressure? 
  (4marks) 
 
 
b) State two (2) important principles about pressure described by Pascal’s Low. 

 (6 marks) 
 
 

c) Refer to figure Q2, shows a container of liquid with a movable piston supporting a 

load. Determine the pressure in the liquid under the piston if the total weight of the 

piston and the load 500N and the area of the piston is 1500cm2. Final answer in MPa  

 
      (10 marks) 
 
 

 
 

 

 

 

 

 

 

Figure Q2(C): Container of liquid  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Liquid pressure  

Load 
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Question 3 

 

a) Refer figure Q3, shown the manometer of oil and water. Determine the pressure 

difference between point A and B if the specific gravity of oil is 0.85 

 

i. Find the density of oil and water. 

          (5 marks) 

  

ii. Determine the pressure difference between point A and B. 

(15 marks) 

 

 

 

 

Figure Q3: Differential Manometer 
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SECTION B (Total: 40 marks) 

 

INSTRUCTION: Answer only TWO questions. 

Please use the answer booklet provided. 

 

 

Question 4 

 

Refer to Figure Q4. Chilled Water at 70oC is flowing at section 1 to section 2, the velocity of 

flow is 3.0 m/s with its diameter is of 80mm. Section 2 is 20mm in diameter.  

Assuming there is no energy loss in the system,  

  

            

Figure Q4: Conservation of Bernoulli’s 

 

 

(a) Calculate the velocity in m/s 

(5 marks) 

 

(b) In order to maintain the same pressure P1=P2, calculate the elevation h in N.m/N.  

(15 marks) 

 

 

 

                        

 

 

 

Flow 

h 

D1=80mm 
v1=3.0m/s 

D2=20mm 

2 

1 
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 Question 5 

 

The volume flow rate through the pump shown in Figure Q5, is 0.014m3/s. The fluid being 

pump is oil with a specific gravity of 0.85. Calculate the energy delivered by the pump to the 

oil per unit weight of oil flowing in the system. Neglect any energy losses in the system.  

 

i. Find the specific weight of oil. 

(5 marks) 

ii. Determine the energy added to the system in SI unit.  

(10 marks) 

iii. Determine the power delivered by the pump to the oil in SI unit   

(5 marks) 

 

 

Figure Q5: Power of the pump 
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Question 6 

 

Refer to Figure Q6 and using Appendix Technical document, type of pipe (refer appendix 4) 

is copper with a pipe diameter is 25mm. Water flowing at 70oc where the average velocity of 

the flow is 4m/s. 

 

(a) Calculate the Reynolds Number (NR)  

(6 marks) 

 

(b) State the flow either laminar or turbulent flow. Why? 

(4 marks) 

 

(c) Plot and find the friction factor by using Moody’s diagram (refer to Appendices 

document). 

(Note: Detach the Moody’s Diagram and attached with your answer sheet)  

           (10 marks) 

 

 

 

Figure Q6: Cooper pipe  

 

 

 

 
 
      
 

END OF QUESTION 

 
 

V= 4m/s 
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APPENDICES 
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Appendix Technical Document  
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Table of water properties in SI unit  
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Table of water properties in US unit  
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Formula: 

 

 1in= 0.0254m , 1000L=1m
3
 

 

 gageatmabs PPP  

 
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F
P                      where P=Pressure, F=Force, A= C/S Area 
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.  where S.G= spec.Gravity, = specific weight 

 g                      where  =density, g=gravity           

 vAQ                 where Q=Volume flow ,rate A=C/S area, v= speed 

 
V

m
                     where =density, m=mass, V=Volume 

 vAM           where M=mass flow rate,  = density 

 gVW                 where W=weight, V=Volume 

 QW                    where W=weight flow rate, = specific weight 

 ghP                  where P= pressure, g=gravity, h= height 
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where PA=Added Power, PR=Removed Power 
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where Pi=power input, Po=power output 
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