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Q.1(a) The equation of motion is given by [31 1,2 2
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i) What kind of fluid and flow is this form of equation of motion valid?
ii) Express the equation for any one of the x y or z components of the
cartesian frame of reference.
iii) Express the equation for Static fluid, Steady high velocity (inertial regime),
and Creeping flow regime.
Q.1(b) Prove that V.[Vx v] =0 [21 1 3

Q.2 A Newtonian fluid flows down an inclined plane with an angle of inclination of B
with vertical and a film thickness of d.
Q. 2(a) Sketch the physical description of the problem. List all the possible assumptions for [3] 1,2 2
the determination of the velocity profile analytically.

Q. 2(b) Simplify the governing equations (continuity and motion) of fluid flow and develop [3] 3 3
the differential equation for the determination of velocity.

Q. 2(c) Specify suitable boundary conditions to solve the differential equation derived in [1] 1 2
(b).

Q. 2(d) Solve the differential equation derived in (b) with the help of boundary conditions [3] 3 3

specified in (c) to determine the equation for velocity profile.

Q.3 Consider a Newtonian fluid (constant p and p) in incompressible, laminar flow in a
long and vertical circular tube of radius R and length L. The fluid flows downwards
under the influence of a pressure difference and gravity.

Q. 3(a) Derive the equation for the steady-state velocity distribution using shell momentum 1,3 3
balance with proper boundary conditions.

Q. 3(b) Derive the Hagen-Poiseuille equation for the average volumetric flow in the tube. 1,3 3

Q.4(a) Define substantial or material derivative with an example. [2] 1 2

Q.4(b) Explain the operation mechanism of the Couette viscometer with a sketch. [31 1,2 2



