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Fourth Semester B.E. Degree Examination, June/July 2019
Fluid Mechanics
Time: 3 hrs. Max. Marks: 10

Note: Answer any FIVE full guestions, choesing ONE full question from

Module-1

1 a Define the lollowing propertics of fluids with thew SI units:

(i) Mass Density (i1) Weight Density  (i1i) Dynamic viscosity ( viscosily.
{08 Marks)
(04 Marks)
ned plane with a
a slope of 5 vertical 10
vnamic viscosity of ol
(I8 Marks)

c. A cubical block of sides Im and weighing 350 N shd
uniform velocity of 1.5 m's. The inclined plane |
12 horizontal and has an oil film of 1 Omm thickness.
n poise.

OR

2 a Define (1) Buoyancy (1) Centre ol Buoya b ! e (iv) Mcta-centric height.
(08 Marks)
A (04 Marks)
. Determine te Meta-centric height of
(08 Marks)

b. Explain the method to find the Meta-cent
¢. A block of wood ol specific gravity
the block. if its size is 2m > Im x

{08 Marks)
nensional flow in Cartesian co-ordinates.

3 a.  Explain different types of
b. Derive the continuity equ

(08 Marks)
¢. A stream function is - Determine whether the flow i1s possible or not.
(04 Marks)
OR
4 a exerted by the jet on stationary {lat vane, (04 Marks)
b. f motion along a stream line and deduce Bernoulli’s equation.

3 (10 Marks)
wontally in sea, A pitot static tube placed in front of sub-marine and
ceted to the two limbs of U-tube manometer containing mercury. The
iry level is found to be 200mm. Find the speed of the sub-marine in
ic of gravity of mercury as 13.6 and sea water as 1.026. Cy = 098,

2 Any revealing ol identification, appeal 1o evaluaor and for equations writien ep, 4218 = 50, will be treated as malpractice.

(06 Marks)
Module-3
Derive Hagen-Poiscuille’s equation for laminar flow through a circular pipe. (10 Marks)

QI‘ to be transported from a tanker to the shore at the rate of 5 It sec, using a 300mm

diameter pipe for 20km length. If 1= 0.1 N-mvs”™ and p =900 kg/'m’ for the oil. calculate the
ower required o maimntain the flow. (10 Marks)

Important Note : 1. On completing your answers, compulsorily deaw diagonal cross lines on the remaining blank pages.
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OR
6 a. Wnicashort note on Moody's diagram,

b. Three pipes of lengths 800m. 500m and 400m and diameters 300mm, 400mm and
respectively are connected in series. These pipes are replaced by a single pipe o
length. Find the diameter of the single pipe. {0

¢ Water is supplicd to the inhabitants of a college campus through a supply main®
following data is obtained:

- Distance of the reservoir from the campus = 4 km

- Number of mhabnants = 3000

= Consumption of water per day of cach mhabitant = 180 hire.
- Loss ol'head due o friction= 18 m

- Co-efMicient of friction for the pipe, = 0.007

I hall of the daily supply is pumped in 08 hours, determine the
I EN.

ber) of the supply
(10 Marks)

Module-4

7 a Defline the drag lorce and hift foree. Also denive their e
b Derive an expression for displacement thickness and
plat.

(10 Marks)
ickness of a flow over a
(10 Marks)

OR

& o Explam the dimensional homogeneity with
b Check whether the following equation:
homogeneous or not:

{04 Marks)
C usual notations) are dimensionally

4LV

(i V=,2sh () h, =— 18181 (06 Marks)

at. for a screw propeller, the relation between
firavel *U", speed of rotation "N°. density “p’

¢.  Show by the method of dimensio
the thrust “F'. torque 17, diamete
and viscosily “u” may be

o [GDRE D
F=pbiuiy e !

[ take D, U a ariables. | (06 Marks)

Module-5

9 a Define the follow
s nic flow  (iti) Super-Sonic flow  (iv) Mach Number (08 Marks)

velocity of sound in terms of Bulk modulus. (06 Marks)

a height of 15 km, where the temperature 1s = 50°C. The speed of the

ndj 1 1o Mach number is 2 0. Assuming K = 1.4 and R = 287 Jkg. K. find the

(o Marks)

OR S
10 2 necessity of CFD. Mention its applications and limitations. (10 Marks)
What are normal and oblique shocks? Lxplain. Fua ;"Irlu-r.ksl
Futd the velocity of a bullet fired in air, if the Mach angle is 30°. Temperature of air is ) B
AsSume K. =14 and R = 28714 ke K. (06 Marks)
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