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ANSWER ALL QUESTIONS
PART~A (10x2=20 marks)

1. What do you mean by fluid?

2. Bring out the control volume concept.

3. Give two examples pertaining to fluid mass under
equilibrium.

4.  Differentiate hetween uniform and non uniform flows.
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In Darcy-Weisbach equation if a and b are coefficient of
friction and friction iuctor. respectively, find the ratio of b
toa.

6. Schematically sketch the Moody diagram.
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Define boundary layer.

8.  State the hydraulic characteristics of pipes connected in
parallel.

9. Highlight the necessity of dimensional analysis.

10. Mention at least three non dimensional numbers.
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(@) (i) Define surface tension. Also, derive an (2+6)
expression for capillary rise in a narrow
tube dipped in a Liquid.

(i) A Ix1x0.05m® flat plate of 10N weight (8)
slides down a 30° inclined plane
uniformly smeared with 0.lcm thick oil
of viscosity of 0.05Ns/m?. Determine its
steady—state velocity.

Or

(b) (i) With a neat schematic sketch, highlight (8)
the various fluids as per rheological
diagram, based on viscosity.

(i) Define specific volume and specific (4+4)
viscosity. Calculate the work dene in
blowing a soap bubble of dia. 10cm.

Take surface tension of soap solution as
0.04N/m.

(@) () Determine the total pressure, its (8)
location, and resultant pressure on the
wetted surface of a hemispherical vessel
of 2 m dia., filled completely with water.

(i) Differentiate between stream and (4+4)
streak lines. Show that the fluid flow is
continuous, if u = 4xy and v = x2-2y2.

Or

®) () Mention the different types of (4+4)
manometers. Also, discuss the ervors
associated with the manometric liquids.
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What  are:  vortex, inviscid, 3-
dimensional, and gravity flows?

With usual notations, starting with
Euler's equation, derive Bernoullis
equation.

Water of kinematic viscosity 1.2pm?%s
flows in a circular pipe of dia. 30mm.
Calculate the largest flow rate for which
laminar flow can be expected. Also,
sketch the velocity and shears stress
distributions across a circular pipe
section.

Or

Bring out atleast eight differences
between laminar and turbulent flows.

With usual notations, derive Hagen-
Poiscuille equation.

With a neat sketch, explain the growth
of a boundary layer over a long and
smooth plate.

With neat sketches, highlight the
various form of losses.

Or

If the velocity distribution in the
boundary layer is as per 1/7t power law,
calculate : displacement thickness,
momentum thickness, shape factor,
energy thickness, and energy loss due to
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boundary layer, if at a particular
section, the boundary layer thickness is
25mm and the free stream velocity is
15m/s.

With usual notations, derive laminar
boundary layer thickness.

The efficiency () of fan depends on
density ( p) viscosity (u) of fluid, angular
velocity (w), dia. of votor (D), and air
discharge (Q). Derive an expression for n
interms of dimensionless parameters.

Highlight the significances of
Reynolds’s, Froud's, and Mach numbers.

Or

Mention the two methods of
dimensional analysis. Using Rayliegh's
method, develop an  equation for
Reynold's number for pipe flow.

s the geometric and kinematic
similarities with appropriate scale
ratios.
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