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PART A (20 marks)

1. Name and define the branches of fluid mechanics study.
(2)
2. Write down differences between solids and fluids.
(2)

3. Write down differences between liquids and gases.
(2)
4. Define density (mass density) and weight density along with their notations, units and dimensions? 
(2)

5. Define specific volume and specific gravity along with their notations, units and dimensions?  
(2)
6. Explain cohesive and adhesive forces?
(2)
7. Explain the terms: i). Dynamic viscosity and ii) kinematic viscosity? iii) Give their units and dimensions? 
(2)

8. What is the difference between dynamic viscosity and kinematic viscosity? 
(2)
9. What is Newton’s law of viscosity? Classify types of fluids based on the viscosity?
(2)

10. Relate type of fluids with the viscosity and velocity gradient?
(2)
PART B (80 marks)
11. An unknown immiscible liquid seeps into the bottom of an open oil tank. Some measurements indicate that the depth of the unknown liquid is 1.5 m and the depth of the oil (specific weight = 8.5 kN/m3) floating on top is 5.0 m. A pressure gauge connected to the bottom of the tank reads 65 kPa. What is the specific gravity of the unknown liquid?
(5)
12. An 18-kg slab slides down a 15° inclined plane on a 3-mm-thick film of SAB 10 oil at 20 °C; the contact area is 0.3 m2. Dynamic viscosity of the oil at 20 °C is 0.00814 N.s/m2. Find the terminal velocity of the slab.
(5)
13. A liquid has an absolute viscosity of 0.00032 lb.sec/ft2. It weighs 56 lb/ft3. What are its absolute and kinematic viscosities in SI units?
(5)
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14. A journal bearing consists of an 80-mm shaft in an 80.4 mm sleeve 120 mm long, the clearance space (assumed to be unjform) being filled with lubricating oil at 40°C. Its viscosity is 0.11 N s/m2 at 40°C. Calculate the rate at which heat is generated at the bearing when the shaft turns at 150 rpm. Express the answer in kNm/s, J/s.
(5)
15. A vertical cylinder of 0.075 metres diameter is mounted concentrically in a drum of 0.076 metres internal diameter. Oil fills the space between them to a depth of 0.2m. The torque  required to rotate the cylinder in the drum is 4Nm when the speed of rotation is 7.5 revs/sec. Assuming that the end effects are negligible, calculate the coefficient of viscosity of the oil  in N.s/m2.
(5)
16. Explain surface tension. Derive the relationship between the surface tension and capillary rise of liquid.
(5)
17. Find the capillary rise in the tube shown in Fig. for a water—air—glass interface (θ = 0°) if the tube radius is 1 mm and the temperature is 20°C. Surface tension and density of water are 736N/m and 998kg/m3, respectively at 20°C.  
(5)
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18. A manometer is attached to a tank containing three different fluids as shown in fig. What will be the difference in elevation of the mercury column in the manometer? 
(5)
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Bourdon gauges are commonly used to measure the pressure. When such a gauge is attached to the tank as shown in fig., the gauge reads 5 psi. What are the absolute pressure of the air in the tank and the absolute pressure at the point A in N/m2. Assume atmospheric pressure of 14.7 psi.
(5)
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20. The basic elements of a hydraulic press are shown in fig. The plunger has an area of 6.4516 cm2 and a force F1 can be applied to the plunger through  a lever mechanism having a mechanical advantage of 8 to 1. If the large piston has an area of 967.74 cm2, what load F2 can be raised by a force of 133.50 N by neglecting and considering hydrostatic pressure variation. 
(5)
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For the inclined-tube manometer as shown in fig., the pressure in pipe A is 4138N/m2. The fluid in both pipes A and B is water, and the gauge fluid in the manometer has a specific gravity of 2.6. What is the pressure in pipe B corresponding to the differential reading shown.
(5)
22.  A closed cylindrical tank filled with water has a hemispherical dome and is connected to an inverted piping system as shown in fig. The liquid in the top part of the piping system has a specific gravity of 0.8 and the remaining parts of the system are filled with water. If the pressure gauge reading at A is kPa. Determine (a) the pressure in pipe B and (b) the pressure head at the top of the dome (Point C) in mm of Hg. 
(5)
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23. Determine the elevation difference, Δh, between the water levels in the two open tanks shown in fig.
(5)
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24. A homogeneous 4ft-wide. 8-ft-long rectangular gate weighing 800 lb is held in place by a horizontal flexible cable as shown in fig. Water acts against the gate which is hinged at point A. Friction in the hinge is negligible. Determine the tension in the cable in N.
(5)
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25. A rectangular gate having a width of 5 m is located in the sloping side of a tank as shown in fig. The gate is hinged along its top edge and is held in position by the force P. Friction at the hinge and the weight of the gate can be neglected. Determine the force P (in N) required to hold the gate in the same position as shown in fig. 
(5)
26. Three gates of negligible weight are used to hold back water in a channel of width 3m as shown in fig. The force of the gate against the block for gates in a), b) and c).
(5)
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