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Roll No. [Total no. of Pages: 2]

[Total no. of Questions: 9]

B.Tech (Mechanical)
3rd Semester
Fluid Mechanics
BTME301-18
Paper ID:

Time: 3 Hours Maximum Marks: 60

Note: This paper consists of three sections. Section A is compulsory. Do any four questions
from section B and any two questions from section C.

Section A (2 marks each)
4 a) How viscosity of liquids and gases vary with temperature.

b) The pressure 3 m below the free surface of the liquid is 13.72 kN /m?. Determine
its specific weight.

¢) Explain stable, unstable and neutral equilibrium of floating body?
d) What is the difference between convective and local acceleration?
¢) What is momentum correction factor?
f) Why triangular weir is more suitable than rectangular weir?
g) What is Weber’s model? Give examples of its applications.
h) Why divergent part length is more than convergent part in venturimeter.
i) Can two stream lines intersect with each other? Explain.
j) What is importance of TEL and HGL?
Section B (5 marks each)

Q:2  The velocity of flow from a tap of 12 mm diameter is 8 m/s. Determine the diameter of .
the jet at 1.5 m from the tap when i) the flow is vertically downwards and ii) the flow is
vertically upwards.

Q:3  Derive an expression for finding the frequency of oscillation of a floating body in terms




Q4

Q:5

Q:6

Q:7
Q:8

Q9

of its metacentric height.

In film lubricated journal bearings, the frictional torque is found to depend on the speed
of rotation, viscosity of the oil, the load on projected area and the diameter. Evaluate
dimensionless parameters for application to such bearings in general.

Find the expression for discharge per unit width between two parallel plates at distance b
apart, when one plate is moving at velocity v while other one is held stationary, for the
condition of zero shear stress at fixed plate.

Water flows at the rate of 40 litre/s through a reducer section 1 — 2. At Section 1 the
diameter and datum head are 200 mm and 6 m. At section 2, the diameter and datum
head are 150 mm and 3 m. The pressure at section 1 is 294.3 kN /m?. Determine the
pressure at section 2.

Section C (10 marks each)
Derive two dimensional continuity equation in polar coordinates.

a) Derive an expression for the angle made by the free surface in a liquid that is
subjected to both acceleration and gravitation.

b) A tall cylinder of 1 m diameter is filled with fluid to a depth of 0.5 m and rotated
at a speed such that the height at the centre is zero. Find the speed of rotation

Derive an expression for computing discharge through a venturimeter?



