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FLUID MECHANICS
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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) Develop expression for the streamlines

and equipotential lines for the free vortex

flow. 8

Unit III

5. (a) Two parallel plates kept 10 mm apart. The

bottom plate is fixed and top plate is

moved at a uniform speed of 1 m/s. The

fluid in the 10 mm space has a viscosity

of 0.08 N-s/m2. If the pressure drops from

200 kPa to 100 kPa over a distance of

100 m, determine the velocity distribution

and rate of flow. 12

(b) Describe Reynolds’ experiments to

demonstrate the laminar and turbulent fluid

flows. How is the type of flow related to

Reynolds’ Number ? 8

6. (a) What are minor losses ? A horizontal pipe

15 cm in diameter is joined by sudden

enlargement to a 20 cm diameter pipe.

Water is flowing it at the rate of 2 m3/

min. Find the loss of head due to abrupt
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Unit I

1. (a) An oil tanker 4.5 m long, 3 m wide and

1.5 m deep is half filled with oil. What

would be the linear horizontal acceleration

in the direction of tank movement so that

after attainment of relative equilibrium,

the depth at the forward edge is zero ?

10

(b) Show that if B is the centre of bouyancy

and M is metacentre of a partially

immerged floating body then BM = I/V,

where I is the moment of inertia about

the longitudinal axis and V is immersed

volume. 10

2. (a) Consider a one dimensional, frictionless

steady flow of a compressible fluid in an

infinitesimal stream tube, show that : 10
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(b) Define rotation as applied to fluid flow.

Derive an expression for fluid rotation in

a two dimension flow. 10

Unit II

3. (a) Estimate the force exerted on the pipe

bend (45°) measures 30 cm × 30 cm.

Discharge = 0.25 m3/s, pressure at

entrance = 60 kPa, the exit of pipe is 2 m

above the entrance section. 10

(b) Compare the advantages of using

venturimeter and orificemeter in fluid flow

measurements. A venturimeter of throat

diameter 50 mm has a discharge

coefficient of 0.98 and with a flow of

0.03 m3/s the pressure differential is

10 N/m2. Find diameter of pipe. 10

4. (a) A source of strength 5 m2/s per metre

depth at the origin is combined with a

uniform stream 7.5 m/s in the x-direction.

Draw the contour of a resulted half body.

12
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expansion and the pressure difference in

the two pipes. If the change of section is

gradual without any loss, what would be

the change in pressure ? 12

(b) Explain, how the equivalent diameter of a

pipe is determined ? 8

Unit IV

7. (a) Determine the displacement thickness and

momentum thickness in terms of the

nominal boundary layer thickness  in

respect of the following velocity profile

in the boundary layer on a flat plate. 10
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(b) A flat plate was polished at zero incidence

in a uniform flow stream of air. Assuming

boundary to be turbulent over the entire

plate, find out the ratio of skin friction

drag forces on the front and rear half part

of the plate. 10

8. (a) How would you distinguish between

hydraulically smooth and rough

boundaries ? A pipeline carrying water has

average height of irregularities projecting

from the surface of the boundary of the

pipe as 0.155 mm. If the shear stress

developed is 5 N/m2, indicate the type of

boundary : smooth and rough. Take

kinematic viscosity of water as 0.01

stokes. 10

(b) What is velocity defect ? Derive an

expression for the velocity defect for

turbulent flow in pipes. 10
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