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University Examinations 2014/2015 
 

YEAR TWO, SEMESTER ONE EXAMINATION FOR THE DIPLOMA IN CIVIL 
ENGINEERING 

 
EMC 0222:  FLUID MECHANICS 1        

 
DATE: DECEMBER 2014                                                                                          TIME: 1½  HOURS 
 
INSTRUCTIONS: Answer question one and any other two questions 
 

QUESTION ONE (30 MARKS) 

a) Define the terms;  

(i) Mass density  
(ii)  Specific volume 
(iii)  Specific weight  
(iv) Specific gravity  
(v) Viscosity  

b) Water flows steadily through two pipes one 15cm and the other 20cm diameter with mean 
velocities of 2m/s and 3mps respectively, the two pipes combine and discharge into a 30 cm 
diameter pipe.  Calculate the velocity in the 30 cm diameter pipe.  (5 marks)  

c) The pressure in a pipe is 5 x 108 N/m2, calculate the height in the piezometer tube if the 
liquid is on 0.7 of specific gravity 0.8.  

d) State three forms of energy in a flowing fluid.  (3 marks) 

e) Determine the mass density, specific volume and the specific weight of a liquid whose 
specific gravity is 0.85.  ( 6 marks) 

f) The diameter of a pipe changes gradually from 15cm at point A 6m above the datum to 
7.5cm at B 3m above the datum.  The pressure at A is 103 KN/m2 and the velocity at flow is 
3.6m/s.  Calculate the pressure at B assuming there are no losses between A and B.   
   (6 marks)                                                                                                                              

g) A liquid has kinematic viscosity of 6 stoke and specific gravity of 1.9.  Determine its 
viscosity.   (3 marks) 

 



 SECTION 2 (answer any two questions)  

 QUESTION TWO  

a) A venturimeter having a throat diameter of 5cm is introduced in a horizontal pipeline of 
diameter 7.5cm.  Calculate the deflection of mercury column of a mercury manometer 
connected to the venturimeter when water flows at a rate of 22.7 litres/second.  The 
coefficient of the meter is 0.96.  (8 marks)  

b) A liquid of specific gravity 0.85 flows through a pipe 50mm diameter at a rate of 3 
litres/second, determine the type of flow if viscosity of the liquid is 3.80 poise.  (7 marks) 

 

QUESTION THREE  

a) Derive the Bernoulli’s equation for the flow of an incompressible frictionless fluid. 
   (10 marks)  

b) A pipe carries a fluid of specific gravity 0.87.  its diameter at point A is 200mm and 500mm 
at point B, point B is 4m higher than A, the pressures at A and B are 100 kN/m2 and 60 
kN/m2 respectively and the discharge through the pipe is 0.2m3/s.  Calculate the head loss 
and determine the direction of flow.  (5 marks)  

 

QUESTION FOUR  

a) Using Buckingham’s theorem show that the pressure drop in a vonturimeter is given by p 
=ρv2 +f (d/D), when P is the pressure drop, V is the velocity at inlet. E is the fluid ρ, D is the 
inlet diameter and d is the throat diameter.  (9 marks)  

b) A square plate of side 5 cm hangs in water, the plane of the plate makes an angle of 40o with 
the horizontal.  Calculate the total pressure on the plate and the position of centre of pressure, 
the top edge of the plate is 0.90m below the water surface.  (6 marks)  


