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Before answering the question-paper candidates

should ensure that they have been supplied to correct

and complete question-paper. No complaint, in this

regard, will be entertained after the examination.

Note : Attempt any Five questions. All questions

carry equal marks.

(b) Three pipes of 400 mm, 200 mm and

300 mm diameters have lengthss of

400 m, 200 m and 300 m, respectively.

They are connected in series to make a

compound pipe. The ends of compound

pipe are connected with two tanks whose

difference of water levels is 16 m. If

coefficient of friction for these pipes is

same and equal to 0.005, find the

discharge through the compound pipe.

12

7. (a) Calculate the friction drag on a plate

15 cm wide and 45 cm long placed

longitudinally in a stream of oil (specific

graivity 0.925 and kinematic viscosity 0.9

stokes) flowing with a free stream

velocity of 6 m/s. Also find the thickness

of the boundary layer and shear stress at

the trailing edge. 12

(b) Write note on boundary layer separation.

8
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1. (a) An increase in pressure of a liquid from

7.5 MPa to 15 MPa results into 0.2%

decrease in its volume. Determine the

bulk modulus of elasticity and coefficient

of compressibility of the liquid. 6

(b) State Pascal’s law and discuss its

applications. 7

(c) Obtain an expression of the centre of

pressure for a plane surface immersed in

a fluid at any angle. 7

2. (a) Distinguish between : 9

(i) Laminar and Turbulent flow

(ii) Rotational and Irrotational flow

(iii) Path line and Stream line.

(b) Water flows through a pipe AB 1.2 m

diameter at 3 m/s and then passes through

a pipe BC 1.5 m diameter. At C, the pipe

branches, branch CD is 0.8 m in diameter

and carries one-third of the flow in AB.

The flow velocity in branch CE is

2.5 m/s. Find the volume rate of flow in

AB, the velocity in BC and CD and

diameter of CE. 11

3. (a) Derive Euler equation of motion along a

stream line. 10

(b) Water is flowing through a pipe having

diameter 300 mm and 200 mm at the

bottom and upper end, respectively. The

intensity of pressure at the bottom end is

24.525 N/cm2 and the pressure at the

upper end is 9.81 N/cm2. Determine the

difference in datum head if the rate of

flow through pipe is 40 litres/second.

10

4. Explain uniform flow with source and sink

flow. Obtain expression for stream and potential

functions. 20

5. Define couette flow. Derive experssions for

velocity profile, mean velocity and maximum

velocity for couette flow. 20

6. (a) Derive an expression for loss of head

due to friction in case of sudden

enlargement of pipe. 8
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8. (a) What is velocity defect ? Derive ani

expression for the velocity defect for

turbulent flow in pipes. 10

(b) A pipeline 12 cm in diameter 100 m

long conveys water at the rate of

0.075 m3/s. The average height of the

surface protrusions is 0.012 cm and the

coefficient of friction is 0,005. Calculate

the loss of head, centreline velocity and

nominal thickness of laminar sublayer.

For water take  = 1000 kg/m3,

v = 0.01 stoke. 10
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