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                  FLUID MECHANICS 

               CHAPTER I (PROPERTIES OF FLUIDS) 

Group A (5 marks) 

1. Define density. Or Mass density or specific mass 

 

2. Define specific weight. Or weight density. 

 

3. Define specific gravity. 

 

 

 

 

 



4. Write the unit of Kinematic viscosity and dynamic viscosity. 

 

Dynamic Viscosity unit is Poise 1 poise =  1 / 10 Ns/m2 

5. Define Specific volume. 

 

6. Define viscosity. 

 

7. What do you mean by capillarity? 

Cpailarity is a phenomenon by which a liquid (depending upon its specific gravity) 

rises into a thin glass tube above or below its general level. 

The capillarity happen due to cohesion and adhesion of liquid particles 

 

 

 

 



8. What is surface tension? 

1.6 Surface Tension

Cohesion: intermolecular attraction

between molecules of the same liquid.

Adhesion: attraction between the

molecules of a liquid and the

Molecules of a solid boundary surface

In contact with the liquid

Surface tension: is caused by the force of cohesion at the free surface 
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9. Calculate the work done in blowing a soap bubble of diameter 10cm.Assume the 

surface of soap solution=0.04 N/m. 

 

 

 

 

 

 

 

 

 



Group B 

1. Calculate the density,specific weight weight of one litre of petrol of specific 

gravity = 0.7 

 

2. A plate having an area of 0.6 m2 is sliding down the inclined plate at 300 to the 

horizontal with a velocity of 0.36 m/s. There is a cushion of fluid 1.8 mm thick 

between the plane and the plate. Find the viscosity of the fluid if the weight of the 

plate is 280 N. 

 



 

 

3. The space between two square flat parallel plates is filled with oil. Each side of 

the plate is 720 mm. The thickness of the oil film is 15 mm. The upper plate, 

which moves at 3 m/s requires a force of 120 N to maintain the speed. Determine  

(i) The dynamic viscosity of the oil 

(ii) The kinematic viscosity of oil if the specific gravity of oil is 0.95 

 

 



 

4. Two large fixed parallel planes are 12 mm apart. The space between the surfaces 

is filled with oil of viscosity 0.972 N.s/m2. A flat thin plate 0.25 m2 area moves 

through the oil at a velocity of 0.3 m/s. Calculate the drag force. 

(i)when the plate is equidistant from both the planes and 

(ii)when the thin plate is at a distance of 4 mm from one of the plane surfaces. 

  

 

  

 

 

5. A clean tube of diameter 2.5 mm is immersed in a liquid with a coefficient of surface 

tension = 0.4 N/m. The angle of the liquid with the glass can be assumed to be 1350. 

The density of the liquid = 13600 kg/m3. What would be the level of the liquid in the 

tube relative to the free surface of the liquid inside the tube. 



 

 

 

6. Calculate the specific weight, density and specific gravity of one litre of a liquid 

weighs 7 N   

 

 

 

 

 



 

 

 

CHAPTER II (PRESSURE MEASUREMENTS) 

Group A 

1. Define pascal’s law. 

It states that the pressure or intensity of pressure at a point in a static fluid is 

equal in all direction. 

2. What are the types of pressure gauges? 

1.Manaometrs 

 

2.Mechanical gauges 

  

3. Draw the simple manometer. 

  

4. Draw the U tube manometer for negative pressure. 

 

  

    

 

 

 



5. What is differential manometer? 

 

 

Group B 

1. A U - tube manometer is used to measure the pressure of oil os specific gravity 

0.85 flowing in a pipe line. Its left end is connected to the pipe and the right limb 

is open to the atmosphere. The centre of the pipe is 100 mm below the level of 

mercury(specific gravity = 13.6) in the right limb. If the difference of mercury 

level in the two limbs is 160 mm. Determine the absolute pressure of the oil in the 

pipe. 

 

 

 

2.  

3.  

4.  

5.  

6.  

7.  

8.  

9.  

10.  

11.  

 

2. U- tube 

manometer 



containing mercury was used to find the negative pressure in the pipe, containing 

water. The right limb was open to the atmosphere. Find the vacuum pressure in 

the pipe, if the difference of mercury level in the two limbs was 100 mm and 

height of water in the left limb from the centre of the pipe was found to be 40 mm 

below. 

 

 

 

 

 

 

 

 

 

 

 

 



3. Explain with neat sketch of different types of pressure gauges. 

 

 



Simple Manometer

5

 

U Tube manometer

6

For  Negative pressure

   



 

U tube differential manometer

8

 

 

 

 

 

 



4. Figure shows a differential manometer connected at two points A and B. At A air 

pressure is 100 kN/m2. Find the absolute pressure at B. 

 

 

 

 

 

 

 

 

 



Chapter III (Hydrostatic Forces on Surfaces) 

Group A 

1. Define centre of pressure. 

 

2. What do you mean by total pressure? 

 

3. Name the different experimental setup of Centre of pressure. 

Hydrostatic forces (Partially submerged)  

Hydrostatic forces (Fully submerged)  

 

4. Write the moment of inertia formula for rectangle and triangle about base. 

 

 

 

 

 

 

 

 

 

 



 

Group B 

1) A rectangular plate 3 m long and 1 m wide is immersed vertically in water in such a 

way that its 3 m side is parallel to the water surfaces and is 1 m below it. Find (i) 

Total pressure on the plate and (ii) Position of centre of pressure. 

 

 

 

 

 

 

 

 

 



 

2) A trapezoidal 2 m wide at the bottom and 1 m deep has side slopes 1:1. Determine  

                              (i)total pressure (ii)Centre of  pressure on the vertical gate closing the 

channel when   it is full of water. 

 

 

 

 

 

 

 



 

 

3) A  triangle plate of  1 m base 1.5 m altitude is immersed in water. The plane of the 

plate is inclined at 300 with free water surface and the base is parallel to and at a depth 

of 2 m from water surface. Find the total pressure on the plate and the position of 

centre pressure. 

 

 

 

 

 

 

 

 

 



 

4) Figure shows a circular plate of diameter 1.2 m  placed vertically in water in such a 

way that the centre of the place is 2.5 m below the free surface of water. Determine  

(i) Pressure on the plate         (ii) position of centre of pressure. 

 

 

 

 

 

 

 

 

 

 

 

 



 

Chapter IV (FLUID KINEMATICS AND DYNAMICS ) 

Group A 

1. What is the deference between laminar and turbulent flow. 

 

 

 

2. State the  continuity equations. 

 



 

3. Write the assumptions of Bernoullis Theorem. 

 

4. What is a venturimeters? Where it is used? 

 

5. What are the types of fluid flow? 

 

 

 



6. State Bernnoullis Theorem.   

 

7.Write the expression of bernoullis equations. 

 

Group B 

1. Derive the expression for Bernoullis equation. 

 

 



 

 

 

2.  Write short notes on different types of Fluid flow with examples and neat sketches. 

Steady flow

 

 

 

 



 

 

 

 

 



3. Water flows in a circular pipe. At one section the diameter is 0.3 m the static pressure 

is 260 kpa gauge, the velocity is 3 m/s and the elevation is 10 m above ground level. 

The elevation at a section downstream is 0 m and the pipe diameter is 0.15 m. Find 

the gauge pressure at the downstream section. Frictional effect may be neglected. 

Assume density of water to be 999 kg/m3. 

 

 

 

 

 



4. The water is flowing through a tapering pipe having diameters 300 mm and 150 mm 

at a sections 1 and 2 respectively. The discharge through the pipe is 40 litres/sec. The 

section 1 is 10 m above datum and section 2 is 6 m above datum. Find the intensity of 

pressure at section 2 if that at section 1 is 400 kN/m2. 

 

 

 

 



 

 

 

5. A pipe 200 m long slopes down at 1 in 100 and tapers from 600 mm diameter at the 

higher end to 300 mm diameter at the lower end and carries 100 litres/sec of oil (sp. 

Gravity 0.8). if the pressure gauge at the higher end reads 60 kN/m2. Neglect all 

losses. 

Determine (i) Velocities at the two ends 

        (ii)  pressure at the lower end. 



 

 

 

 



                             Chapter V (Flow through Pipes) 

1. Calculate the discharge through a pipe of diameter 200 mm when the 

difference of pressure head between the two ends of a pipe 500 m apart 

is 4 m of water. Take the value of  f=0.009 in in the formula hf = 

(4.f.L.V2)/dx2g 

 

 

 

2.  

3.  

4.  

5.  

6.  

7.  

8.  

9.  

10.  

 

 

 

 

 

 

 

 

 

2. An oil of specific gravity 0.9 and viscosity 0.06 poise is flowing through a pipe of 

diameter 200 mm at the rate of 60 litre / sec. Find the head lost due to friction for a 

500 m length of pipe. Find the power required to maintain this flow. 

 



 

 

3. Find the loss of head when a pipe of diameter 200 mm is suddenly enlarged to a 

diameter of 400 mm. The rate of flow of water through the pipe is 250 litres/sec. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



4. The rate of  flow of water through a horizontal pipe is 0.25 m3/s. The diameter of the 

pipe which is 200 mm is suddenly enlarged to 400 mm. Determine loss of head due to 

sudden enlargement (he) 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

5. A 150 mm diameter pipe reduces in diameter abruptly to 100 mm diameter. If the pipe 

carries water at 30 litres per second, calculate the pressure loss across the contraction. 

Take the co-efficient of contraction as 0.6   

 

 


