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Instructions: 1. Answer any five questions with at least one from each module.
2. Answer the questions with neat sketches wherever required.
3. Assume suitable data, if required.
MODULE I
Q.1 a. State and prove Pascal’s law. ' 05
b. Define the following fluid properties: 05
i. Mass density
ii. Specific weight
iii. Surface tension
iv. Compressibility
V. Viscosity
c. A vertical cylinder of diameter 180mm rotates concentrically inside another cylinder of 10

diameter 181.2mm. Both the cylinders are 300mm high. The space between the cylinders is
filled with a liquid whose viscosity is unknown. Determine the viscosity of the fluid if a
torque of 20 Nm is required to rotate the inner cylinder at 120rpm.

Q.2 a. State and derive hydrostatic law. 10
b. A rectangular plane surface is 2m wide and 3m deep. It lies in vertical plane in water. 10
Determine the total pressure and position of Centre of pressure on the plane surface when its
upper edge is horizontal and a) coincides with water surface, b) 2.5 m below the free water
surface.

MODULE- 11
Q.3 a. Derive the expression for continuity equation for 3- dimensional flow. 10
b. A siphon of diameter 200mm connects two reservoirs having a difference in elevation of 10
20m. The length of the siphon is 500m and the summit is 3m above the water level in the
upper reservoir. The length of the pipe from upper reservoir to the summit is 100m.
Determine the discharge through the siphon and also pressure at the summit. Neglect minor
losses. The coefficient of friction £=0.005.

Q4 a. Develop an expression for the rate of flow through a venturimeter. 10
b. The stream function for a two- dimensional flow is given by ) = 2xy, calculate the velocity 10
at the point P(2,3). Find the velocity potential function ¢ at the point P.

MODULE- I11
Q.5 a. Derive relation between area, velocity and Mach number and hence explain the concept of 10
subsonic and supersonic nozzle.
b. With neat sketches describe hydrodynamically smooth and rough boundaries. 10
1

CB73D8065034A0BF9B3C0C645232D0CC



Q.6
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With a neat sketch describe the Reynold’s experiment. 05
b. Discuss laminar, transition and turbulent flows with neat sketches. 05

A gas flowing through a horizontal pipe at a temperature of 4°C. The diameter of the pipe is 10
8cm at a section, where the pressure is 30.3 N /cm?(gauge). At another section, where the
pressure is 20.3 N /cm?(gauge), the diameter of the pipe is 4cm. find the velocities of the

gas at thzese sections assuming an isothermal process. Take R=287 J/kgK, Atm. Pressure=
10N/cm”.

A MODULE- IV
Define and describe any five dimensionless numbers used in fluid mechanics. 10
Find the displacement thickness, momentum thickness and energy thickness for the velocity 10

distribution in the boundary layer given by % = %, where u is the velocity at a distance y from
the plant and u = U at y =§.

Discuss boundary layer separation and methods of its prevention. 10

. The efficiency  of a fan depends on density, dynamic viscosity, angular velocity, diameter 10

of rotor and discharge of fluid. Express efficiency in terms of dimensionless parameters
using Buckingham’s 7- theorem.
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