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(04 Marks)
(06 Marks)

gravity 0.9

(10 Marks)

(04 Marks)

Fourth Semester B.E. Degree Examination, June/July 2024

Fluid Mechanics and Fluid Machines

Time: 3 hrs. Max'Marks: loo

Note: Answer any FIVE full questions, choosing ONE full questionfrom each nrodule.
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Module-l
a. Define the following fluid propertiesrahd mention SI units. . _

i) Weight density i) Superface [epsion iii) Capillarity iv) Bulk modulus

b. Derive an expreision for surface tension on a droplet.

c. An open tank contains water upto a depth of 2m and above it, an oil of specific

for a depth of lm. Find the pressure intensity at :

i) Interface of 2 liquids ii) the bottom of the tank

a. Write short note on hydrostatic pressureS* rtuti. nrriA.

b. A hydraulic: ram has 30cm diameter and a plunger of 4.5cm in a hydraulic lift system.

Find the weight lifted by the hydraulic press. Find the weight lifted by the hydraulic press

when thelrforce applied at the plunger is 500N. . (06 Marks)

c. The right rlimb of a U-tube monometer contain mercury and- is open to the atmosphere.

The left limb is connected to a pipe that has a liquid of'specific gravity 0.9. The centre of
pipe is 12cm below the mercury level in the right limb. Find the pressure of the liquid if the

difference of mercury level in the 2 limbs is 20cm. (10 Marks)

Module-2

b.

c.

Define the following terms :

i) Buoyaney li),centre of buoyancy iiD metacentre iv) metacentric height. (04 Marks)

Explain different conditions of floating bnd sub merged bodies with neat sketches. (10 Marks)

A rectangular base is 5m long, 3m, wide and 1.2m, h,igh. The depth of immersion of the base

is 0.8m in sea water. If the rcentre of gravity is 0.6m above the bottom off the base,

cletermineiihe meta centric height. The density for s.a water : 1025Kg/m3. (06 Marhs)

OR
a. Define the following.lgrms :

i)'steady flow ii) fubulent flow iii) Uniform flow iv) Rotational flow (04 Marks)

b. Derive an expression for continuity equation in 3D with a neat sketch. (06 Marks)

c- A fluid flow is represented bv V=x'yi +y'4-(2xyz+yz'7k. Prove that it is a case of
possible stgadlr incompressible fl6y. (10 Marks)

Module-3
a. Explain various forces acting on a fluid flow with mathematical equations. (04 Marks)

b. Derive an expression foi Bernoulli's equations of fluid flow. Mention some assumptions. . .(10 Marks)

c. Water is flowing through a pipe of 5cm diameter under a pressure of 29.43N/crn2 with

velocity 2mls. Find the totdl head of water which is 5m above the datum line. (06 Marks)
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6a.
b.

7a.
b

A horizontal venturimeter with inlet diameter 20cm, and throat diameter 1Ocm is used to
measure water flow. The pressure at the inlet is 17.658N/cm2 and vacuum pressure at the

OR
Derive an expression for coefficient of discharge in venturimeter.

throat is 30cm of mercury. Find the discharge. Take G: 0.98.

Module-4
Derive an expression for the loss of head due to friction in pipes.

zt{tJ43

(10 Marl<s)

(10 Marks)

(10 Marks)
Determine the flow rate of water in a pipe of 20cm diameter and 50m length. One end of
pipe is connected to a tank and other end of the pipe is open to atmosphele. The pipe is
horizontal and height of water in the tank is 4m above the pipe centre. Considel all the minor
losses and f : 0.009 is Darcy's - Weisbach equation formula. (10 Marks)

8a.

b.

OR
Explain the terms :

i) HEL ii) Displacement thickness iii) Boundary layer thickness (10 Marks)
A fluid of viscosity0.TNs/m2 and specific gravity 1.3 is flowing through a circular pipe of
diameter 100rnm. The shear stress at the pipe wall is 196.2N1n] hence determine :

i) Pressure gradient ii) average velocity iif lteynold's number of the flow. (10 Marks)

Module-5
Determine the dimensions of the qualities.
i) Angular velocity ii) Angular acceleration iii) Discharge

9a.

b.

10 a.

b.

iv) Force v) Dlmamic viscosity (10 Marks)
The resisting force R of an aircraft depends on the length of tire aircraft I velocity V air

viscosity pr air density p and bulk modulus of air K. Express the functional relationship
between these variable and the resisting force. (10 Marks)

OR
Explain the working of centrifugal pumps with a neat sketch. Also mention the function of
different parts in centrifugal pumps (10 Marks)
Derive an expression for work done by a centrifugal pump in water. (10 Martrs)

,t*r<d<*
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