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FACULTY OF ENGINEERING

B.E. 2/4 (M/P) II-Semester (New)(Supplementary) Examination, December 2012

Subject : Fluid Dynamics
Time : 3 Hours Max. Marks: 75

Note: Answer all questions of Part - A and answer any five questions from Part-B.

PART – A (10x2.5=25 Marks)

1. How does viscosity affect fluid motion?

2. What are the merits and demerits of piezo meter?

3. Distinguish between Pitot tube and Pitot-Static tube.

4. Explain one, two and three dimensional flows.

5. To what type of flow is the concept of (a) velocity potential   (b) stream function are
applicable.

6. Distinguish between laminar and turbulent flows.

7. Under what conditions is the meniscus between two liquids in a glass tube (i)
concave upwards and (ii) concave downwards

8. Differentiate between convective and local acceleration giving two examples for
each.

9. Define Mach number and derive the expression from the definition.

10. Writ the expression for Darcy’s friction factor for laminar flow and turbulent flow
separately in terms of Reynolds number.

PART – B (5x10=50 Marks)

11.(a) Difference between: (3)
(i) Steady flow and unsteady flow
(ii) Uniform flow and non-uniform flow
(iii) Stream line and stream tube

(b) What conditions are necessary for a potential function to exit? Explain the
significance of a potential function. (3)

(c)  The stream function and velocity potential function for a certain flow have been

identified as
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Show that the conditions of continuity and irrotational flow are satisfied. (4)

12.(a) Derive Bernoulli’s equation from first principles indicating the assumptions made
at the appropriate stage of the derivation. (5)

(b) The diameter of a tapering inclined pipe changes uniformly form 30 cm to 45 cm.
The smaller end is 30 m above the larger. Water flows from the smaller end at a
rate of 125 lps. The loss of head due to friction is 20% of the velocity head at the
entrance. If the pressure at the entrance is 1.4 kg/cm2 find the pressure at the
exit. (5)

13.(a) What is Cippoletti weir? Find an expression for the discharge over a Cippoletti
weir. (5)

(b) A rectangular weir of crest width 0.38 m is used to measure the flow of water in a
rectangular channel 0.7 m wide and 0.45 m deep. If the water level in the channel
is 0.215 m above the weir crest, find the discharge in the channel. Assume
Cd=0.62 and take velocity of approach into account. (5)
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14.(a)   What is boundary layer separation? Explain how it is affected by Laminar and
Turbulent boundary layers. (5)

(b) How does turbulent boundary layer cause reduction in drag force on a sports
ball? (5)

15.(a) Obtain expression for average velocity for steady laminar flow in a circular
pipe. (5)

(b) Two reservoirs with a level difference of 10 m are connected by two parallel
pipes of 100 m length and dia of 100 mm and 50 mm respectively. Assuming
the friction factors for those two pipes to be 0.02 and 0.025 respectively.
Calculate the total discharge through them. Also determine the dia of a single
pipe of length 100m and f=0.02 which will give the same discharge. (5)

16.(a) Derive the continuity equation for the flow of a compressible fluid. (4)
(b) Explain velocity of sound in compressible and incompressible fluids. (3)
(c)   Define temperature, pressure and density ratios as functions of Mach number. (3)

17.Write short notes on the following: (4x2.5=10)

(a) Limitations of Bernoulli’s theorem

(b) Reynolds experiment for pipe flow

(c) Adiabatic process

(d) Momentum correction factor
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