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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 Five questions in all, selecting at

least one question from each Unit. All

questions carry equal marks.

M-C-34 4 M-C-34 P.T.O.

(c) A rectangular channel 6 m wide carries

2800 litres per second at a depth of 0.9 m.

What height of a board crested

rectangular weir must be installed to

doubled the depth ? Assume a weir

coefficient of 0.86. 3,3,9

Unit III

5. (a) The outlet from a water tank consists of

a sharp edged entry to a 30 m long

horizontal pipe of 15 cm diameter which

discharges to the atmosphere through a

fully open value. Determine the limiting

improvement in discharge obtained by

the (i) replacement of abrupt entry by a

carefully rounded entry (ii) removal of

valve. Take coefficient of friction for

pipe f = 0.006 loss coefficient : Abrupt

entry = 0.5, rounded entry = 0.05 , full

open valve = 0.25. 8
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Unit I

1. (a) A rectangular tank (length = 6 m,

width = 2.5 m, depth = 2 m) contains

water to a depth of 1.5 m. Find the

horizontal acceleration which may be

imparted to the tank in the direction of

its length so that the bottom of the tank

is exposed upto its mid-point. Also

calculate the total force exerted by the

water on each end of the tank. Prove

that the difference between these forces

is equal to the force necessary to

accelerate the mass of water tank.

(b) The velocity distribution for flow over

flat plate is given by 3/ 23
,

2
u y y 

where u is point velocity in m/s at a

distance y metre above the plate.

Determine the shear stress at y = 9 cm.

Assume dynamic viscosity as 8 poise.

10,5
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2. Show that a cylinder buoy of 1.5 m diameter

and 3 long weighing 3.5 tonnes will not float

vertically in sea water of density 1030 kg/m3.

Find the force necessary in a vertical chain

attached at the centre of the base of the buoy

that will keep it vertical. 15

Unit II

3. (a) Two velocity components are given as

u = x3 + y2 + 2z2, v = – x2y – yz – xy.

Find the third component such that they

satisfy the continuity equations.

(b) For a 3-D flow field described by :

V = (y2 + z2)i + (x2 + z2)j + (x2 + y2)k

Find at (1, 2, 3)

(i) The components of acceleration

(ii) The components of rotation. 7,8

4. (a) Define various coefficients for an orifice.

(b) What is a notch ? How are the notches

classified ?
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(b) Show that efficieny of transmission for

maximum transmission of power through

a pipeline is 66.67%. 7

6. (a) Derive an expression of mean velocity

form laminar flow between parallel plates

having relative motion. 9

(b) Derive a relation prescribing the power

absorbed due to viscous resistance in bush

bearing. 6

Unit IV

7. (a) Write a note on boundary layer separation.

(b) Air flows over a flat plate 1 m long at a

velocity of 6 m/s. Find (i) boundary

layer thickness at the end of the plate

(ii) shear stress at the middle of the

plate (iii) total drag per unit length

on the sides of the plate. Take :

density = 1.226 kg/m3, kinematic

viscosity = 0.15 × 10–4 m2/s for air.

5,10

8. (a) Distinguish between deformation drag,

surface drag and form drag. In the case

of sphere, discuss their relative

importance at various increasing value of

Reynolds number. 8

(b) The wing of an aeroplane is designed to

develop a lift of 5 × 104 N. If the span

is 10.5 m and the mean chord is 1.8 m,

calculate total drag at a speed of

400 km/h. Take density = 1.207 kg/m3,

Profile drag coefficient is 0.12. 7
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