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• Answer question ONE (compulsory) and any Two (2) questions 
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QUESTION ONE (COMPULSORY) (30MARKS) 

a. i)  Derive an expression for the relationship between shear stress and pressure drop in 
laminar flow            (6mks)             
ii) State Newton’s second law of motion and indicate its limitations in steady flow of 
fluids           (3mks) 

b. i) calculate the power required to pump 30tonnes of oil per hour along  pipeline 150mm 
diameter and 1.5 km long if the oil has a density of 9.5kg/m3 and kinematic viscosity of 
0.0185m2/s                  (5mks)        

ii) State any TWO advantages of dimensional analysis   (3mks) 

 
c.  i)  Determine the dimensions of the following quantities in MLT system 

1. Specific weight 
2. Power 
3. Pressure 
4. Force 
5. Surface tension 
6. Kinematic viscosity          (6mks) 

d. Water flows through a pipe of 300mm diameter with a velocity of 3m/s. If the coefficient 

of friction is given by  ,Find the head loss for a pipe 1000m long 

using: 
1. Dercy-Weisback formula     (2mks) 
2. Chezy’s formula      (2mks) 

e. Determine the type of flow in a 350mm diameter pipe when:- 



1. Water flows with a velocity of 1.07m/s and the kinematic velocity is 1.13x10-6 m2/s  
(1.5mks) 

2. When the fluid is oil flowing at the same velocity and with a viscosity of 2.05x10-6 
N.s/m2 (1.5mks) 

QUESTION TWO (15MKS) 

a. i) With aid of suitable diagrams discuss boundary layer in fluid flow  (3mks) 
ii) Air flows over a flat plate 1.2m long at a velocity of 6m/s. assuming that the velocity 

distribution in a boundary layer is given by   , Determine:- 

1. The boundary layer thickness at end of the plate   (2mks) 
2. The shear stress intensity at the middle of the plate  (2mks) 
3. The total drag force on both sides of the plate 1.2m long and 1.1m wide  (2mks) 

(Assume density of air (ρ) =1.226 kg/m3, kinematic viscosity=0.15x10-4 m2/s) 
  

b. i) Distinguish between dimensions and units as used in dimensional analysis (1mk) 
ii) Define the term equivalent pipe and prove that the length to diameter ratio of an 
equivalent pipe is given by Dupit’s equation: -     (5mks) 
 

 

 

QUESTION THREE (15MKS) 

a. i) State the Impulse-momentum principle and enumerate its applications   (3mks) 
ii) State the THREE impulse-momentum equations in terms of velocities in the x,y,z 
directions           

   iii)  A bend in a pipeline conveying Oil of specific gravity 0.8 gradually reduces from 
500mm to 250mm diameter and deflects the flow through an angle of 45º. At the larger 
diameter end the gauge pressure is 175kN/m2. Determine the magnitude and direction of the 
force exerted on the bend when the oil flow rate is 900l/s.    

b. i. Develop the equation of the distance travelled by a falling body in time (t) by Reyleigh 
method of dimensional analysis assuming the distance is a function of weight of body 
(w), acceleration due to gravity (g) and time      (7mks) 

a) ii. Outline any FOUR characteristics of Laminar flow (2mks) 

 



QUESTION FOUR (15MKS) 

a. Define the term dimensional homogeneity and check the dimensional homogeneity of the 
following fluid flow equations. (1mk) 

1.      (2mks) 

2.       (2mks) 

b. i) Discuss the Buckingham  of dimensional analysis of fluid flow (2mks) 

ii) Three pipes of diameter 300mm,200mm and 400mm of lengths 500mm,250mm and 
300mm respectively are interconnected in series as shown below. The difference in water 
surface level in the two tanks is 20m. Determine the rate of flow of water if coefficient of 
friction are 0.0075, 0.0079 and 0.0072 respectively.     (4mks) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
iii) Show that the maximum power transmission through the nozzle occurs when head 

loss is one third of total head i.e when      (4mks) 

 

QUESTION FIVE (15MKS) 

a. i) Discuss the following types of similarities as used in hydraulic similitude and model 
analysis  
1. Geometric similarity (1mks) 
2. Kinematic similarity (1mks) 
3. Dynamic similarity  (1mks) 

20m 

D3=400mm 

D1=400mm 

D2=400mm 



ii)  Water flowing at 32.2ºC and kinematic viscosity 1.13x10-4m2/s flows at 3.66m/s in a 
150mm diameter pipe. At what velocity must the medium fuel oil at 32.2ºC and 
kinematic viscosity of 2.96x10-6 m2/s flow in a 75mm diameter model pipe for the two 
flows to be dynamically similar ( Take sp. gravity of oil=0.86 at 32.2ºC) (5mks) 

b. i) Distinguish between TOTAL ENERGY LINE and HYDRAULIC GRADIENT LINE 
using appropriate diagrams      (3mks) 
ii) A horizontal pipe carries oil of specific gravity 0.8 at a rate of 0.05 m3/s along a pipe 
whose diameter reduces abruptly from 500mm to 250mm. Calculate the pressure loss 
across the contraction (Assume coefficient of contraction=0.62)  (4mks) 

 


