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Answer All Questions: 
 

1- A 10 kg block slides down a smooth inclined surface as shown in Fig. 1 
with a velocity 0.22 m/s. The gap between the block and the surface is 
0.1 mm. Assume the velocity distribution in the gap is linear and the area 
of the block in contact with oil is 0.2 m2. The kinematic viscosity of oil is 
4.2x10-4m2/s. Find for oil;    

   a- The mass density  
   b- The specific gravity 
   c- The specific weight 
   d- The shear stress                                  

                                         [8 Marks] 
 
 
 

 
2-Water flows steadily from a large open tank and discharges into the 

atmosphere through a 7.62 cm-diameter pipe as shown in Fig 2. 
Determine the diameter, d, in the narrowed section of the pipe at A, if the 
pressure gauges at A and B indicate the same pressure. The flow 
discharged into atmosphere at point C. [8 Marks] 
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Fig. 1 



 

3-A closed cylindrical tank filled with water has a hemispherical dome and 
is connected to an inverted piping system as shown in Fig. 3. The liquid 
in the top part of the piping system has specific gravity of 0.8 and the 
remaining parts of the system are filled with water. If the pressure gauge 
reading at A is 60 kPa, determine: 

(a) the pressure in pipe B,  
(b) the pressure head in millimeters mercury at the top of dome (point C). 

[8 Marks] 
 
 
 
 
 
 
 
 
 
 

 
 

                                                
 
 

4- Long solid cylinder of radius 0.8 m hinged at point A is used as an 
automatic gate, as shown in Fig. 4. When the water level reaches 5 m, the 
gate opens by turning about the hinge at point A. Determine : 

a. The hydrostatic force acting on the cylinder and its line of action 
when the gate opens. 

b. The weight of the cylinder per m length of the cylinder. [8 Marks] 
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Fig. 3 



 

5-Water flows from the basement to the second floor through the 20 mm 
diameter copper pipe (ε = 0.0015 mm) at a rate of 0.75 L/s and exits 
through a faucet of diameter 13 mm, as shown in Fig. 5. Determine the 
pressure at point (1), if all losses are included. 

    (Use water density as 1000kg/m³ and water dynamic viscosity as   
1.12x10-³ N.s/m²)  [8 Marks] 
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Fig. 5 
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