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B.Tech - Odd Sem : End Semester Exam 
Academic Year:2020-2021 

19CE2102 - Fluid Mechanics 
Set No: 1

Time: Max.Marks: 100

S.NO Answer All Questions Choice Options Marks CO

1.
The velocity distribution for flow over a flat plate is given by u= 32𝑦−𝑦3/2, where u is the point velocity in meter per
second at a distance y meter above the plate. Determine the shear stress at y = 0, 0.1 and 0.2m. Assume dynamic viscosity 5
poise.

choice
Q-2 10Marks CO1

2.
A vertical cylinder of 20 cm diameter is rotating at 110 rpm in another cylinder of diameter 20.1cm concentrically. The
space between the cylinders is filled with oil. If the torque required rotating the cylinder is 11.5 Nm. Find the viscosity of the
oil used if the length of the cylinder is 90mm.

10Marks CO1

3. Attempt all questions. choice
Q-4 15Marks CO1

3.A. Derive capillary height equation. 8Marks CO1
3.B. Define Newtonian and Non – Newtonian fluids. 7Marks CO1
4. Attempt all question 15Marks CO1

4.A.
Calculate the capillary effect in millimeters in a glass tube of 5.5 mm diameter, when immersed in (i) water, and (ii)
mercury. The temperature of the liquid is 200 C and the values of the surface tension of water and mercury at 200 C in
constant with air are 0.075 N/m and 0.60 N/m respectively. Take density of water at 200 C as equal to 981 kg/m3.

8Marks CO1

4.B. How does Viscosity of a fluid vary with temperature? 7Marks CO1

5.
A rectangular plane surface is 2.5 m wide and 3.5 m deep. It lies in vertical plane in water. Determine the total pressure and
position of centre of pressure on the plane surface when its upper edge is horizontal and (i) Coincides with water surface (ii)
3 m below the free water surface.

choice
Q-6 10Marks CO2

6.

A pipe 50 cm in diameter branches into two pipes of diameters 25 cm and 20 cm respectively as shown in figure. If the
average velocity in 50 cm diameter pipe is 4m/sec, find i) Discharge through 50 cm diameter pipe and ii) Velocity in 20 cm
diameter pipe if the average velocity in 25 cm pipe is 3 m/sec.

10Marks CO2

7. Attempt all questions choice
Q-8 15Marks CO2

7.A. Derive the expression for Meta centric height. 8Marks CO2
7.B. Describe Hydrostatic law. 7Marks CO2
8. Attempt all questions 15Marks CO2
8.A. Derive Bernoulli’s equation 8Marks CO2
8.B. Describe Pascal’s law. 7Marks CO2

9.
In a 100mm diameter horizontal pipe a Venturimeter of 0.5 contraction ration has been fixed. The head of water on the
Venturimeter when there is no flow is 3 m (gauge). Find the rate of flow for which the throat pressure will be 2 m of water
absolute. Take Cd is 0.97 and atmospheric pressure head = 10.3 m of water.

choice
Q-10 10Marks CO3

10.
A rectangular notch 400 mm long is used for measuring a discharge of 30 lit/sec. An error of 1.5 mm was made, while
measuring the head over the notch. Calculate the percentage error in the discharge assuming co-coefficient of discharge as
0.60.

10Marks CO3

11. Attempt all questions choice
Q-12 15Marks CO3

11.A. Water flows through a 100 mm diameter pipe with a velocity of 0.015 m/sec. If the kinematic viscosity of water is 1.13 ×
10–6 m2/sec, find the friction factor of the pipe material. 8Marks CO3

11.B. Explain the types of major and minor losses occurring in pipe flow. 7Marks CO3
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12. Attempt all questions 15Marks CO3

12.A. Three pipes of lengths 800 m, 500 m, and 400 m and of diameters 500 mm, 400 mm, and 300 mm respectively are
connected in series. These pipes are to be replaced by a single pipe of length 1700 m. Find the diameter of the single pipe. 8Marks CO3

12.B. Differentiate Hydraulic Gradient Line (H.G.L) and Total Energy Line (T.E.L). 7Marks CO3

13. In a 1 in 40 model of spillway velocity and discharge are 2 m/s and 2.5 m3/s. Compute the corresponding velocity and
discharge in prototype.

choice
Q-14 10Marks CO4

14. A laboratory model of a river is built to geometric scale of 1:100. The fluid used in the model is oil of mass density 900
kg/m3. The highest flood in the river is 10000m3/s. Find out the corresponding discharge in the model. 10Marks CO4

15. Attempt all questions choice
Q-16 15Marks CO4

15.A.
Using dimensional analysis, derive an expression for thrust P developed by a propeller assuming that it depends on angular
velocity ω, speed of advance V, diameter D, dynamic viscosity µ, mass density ρ, elasticity of the fluid medium which can
be denoted by speed of sound in the medium C.

8Marks CO4

15.B. Explain in brief Model and Prototype. 7Marks CO4
16. Attempt all questions 15Marks CO4

16.A.

Using Buckingham π- theorem, show that velocity of fluid through a rectangular orifice is given by the following equation.
where, H is the head causing flow, D is the diameter of the orifice, μ is coefficient of viscosity, ρ is the mass density and g is
the acceleration due to gravity.

8Marks CO4

16.B. Enlist four dimensionless numbers with brief description. 7Marks CO4
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