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1. Answer question One and Any Other Two questions. 
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    SECTION A: ANSWER ALL QUESTIONS IN THIS SECTION 

QUESTION ONE (30 MARKS)  

a) Briefly describe the following properties of fluids. 

i. Vapour pressure 

ii. Surface tension 

iii. Capillary      (6 marks) 

b) Define the “no-slip condition”. What causes it?                                             (3marks) 

c) Determine the density, specific gravity, and mass of the air in a room whose dimensions 

are          at 100 kPa and 25
0
C.     (5marks) 

d) Show that pressure (P) at a point in a static liquid is given by the expression. 

      

Where    =density of the liquid 

g=acceleration due to gravity 

h=depth of the point from the liquid surface    (4marks) 

e) A capillary tube of 1.2 mm diameter is immersed vertically in water exposed to the 

atmosphere. Determine how high water will rise in the tube. Take the contact angle at the 

inner wall of the tube to be 6
0
 and surface tension to be 1.00N/m.  (4marks) 

f) Define a fluid. How does it differ from a solid? How does a gas differ from a liquid? 

     (3marks)  

g) A Pitot tube is inserted in an air flow to measure the flow speed .The tube is inserted so 

that it points upstream into the flow and the pressure sensed by the tube is the stagnation 

pressure. The static pressure is measured at the same location in the flow, using a wall 

pressure tap .If the pressure difference is 30 mm of mercury, determine the flow speed. 

(Take density of mercury = 13600kg/m
3
 and density of air = 12300 kg/m

3
)
 
(5marks)

 

   
 

Figure attached 

 

SECTION B – ANSWER ANY TWO QUESTIONS IN THIS SECTION 

QUESTION TWO (20 MARKS)  

a) What is the weight in N of an object with a mass of 150 kg at a location where g=9.6m/s
2 

     
(3marks) 

b) An inclined –tube reservoir manometer is constructed as shown. Derive a general 

expression for the liquid deflection L in the inclined tube, due to the applied pressure 
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difference,   . Also obtain an expression for the manometer sensitivity and discuss the 

effects on sensitivity of      and  .                                                                (7marks) 

      

                

c) A two inch diameter galvanized iron pipe has kinematics viscosity of           for 

water flowing through it at a speed of 10 ft/s. The pipe has roughness value e=0.0005ft. 

 

i. Calculate the Reynolds number     (3marks) 

ii. Calculate the roughness ratio      (2marks) 

iii. Determine the type of flow     (2marks) 

iv. Given that friction factor f =0.027 and pipe length L=40m, find the head loss due to 

friction,   .     (3marks) 

 

 

QUESTION THREE (20 MARKS)  

a) A wrought iron pipe network with diameter of 10cm is shown below. Water is flowing 

through it, at a flow rate of            . Given roughness value (e) =0.00046, minor 

losses coefficient (K); entry (k)=0.5,exit(k) =1.0,valve(k)=5.7 and elbow joint (k)=0.64 

.Kinematic viscosity=1x10
-6

; Find: 

i. Velocity at which water is flowing through the wrought iron pipe (3marks) 

ii. Head loss due to friction(  ) ,taking friction factor f=0.0173   (3marks) 

iii. Minor head loss(  )      (3marks) 

iv. Reynolds value     (3marks) 

v. Height (H)      (3marks) 

 

Figure attached 

b) What is the no-slip condition? What causes it?     (3marks) 

c) What is the weight of a 1-kg substance in       and       ?             (2marks) 

   

QUESTION FOUR (20 MARKS)  

a) Consider flow the between fixed and moving parallel plates (coutte flow) 

 

Figure attached 

i. Show that  
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ii. Find kinematic viscosity   from the above expression in (i).   (2marks) 

 

Figure attached 

Water flows through pipes A and B .Lubricating oil is in the upper portion of the inverted U. Mercury 

is on the bottom of the manometer bends. Determine the pressure difference,      . Take    

                           
   and                 

               . (10marks) 

  

b) Differentiate between laminar flow and turbulent flow    (3marks) 

 

QUESTION FIVE (20 MARKS)  

 

a) The inclined surface shown below hinged along edge A is 5m wide .Determine the resultant 

force    of the water and the air on the inclined surface   (10marks) 

    Figure attached 

b) Consider the capillary tube below. d=1.6mm=0.0016m,      ,    Length of contact 

line between fluid and solid. Water reservoir at 20 
o
C,  =0.073 N/m ,              Find 

  .                                                                                                 (6marks) 

Figure attached 

 

c) Air flows steadily at low speed through a horizontal nozzle, discharging to the atmosphere. 

The area at the nozzle inlet is 0.1m
2 
.At the nozzle exit, the area is 0.02 m

2. 
Determine the 

gauge pressure required at the nozzle inlet to produce an outlet speed of 50m/s. (4 marks) 


