50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Max. Marks: 100

Define the following properties o"ﬂlulds with their SI units;.
(1) Mass Density (ii) Welght Densnty (iii) Dynamic v1scosﬁyo (iv) Kinematic viscosity.

» (08 Marks)
b. Derive an expression for, vgressure intensity in case ofa soap bubble. (04 Marks)
c. A cubical block of s;dEs \m and weighing 350 «shdes down on inclined plane with a
uniform velocity of® 1.5 m/s. The inclined plane’ is laid on a slope of 5 vertical to
12 horizontal and-has n oil film of 1.0mm thlclv;ness Calculate the dynamic viscosity of oil
in poise. - (08 Marks)
& é%\\;@?é : OR
a. Define g(g,% Bi’myancy (ii) Centre o; Bu0yancy (iii) Meta—centre (iv) Meta-centric height.
Q (08 Marks)
b. Expiam}the method to find the M@t@«tentrlc helght expe mentally (04 Marks)
c. A block of wood of specific gravrty 0.7 floats in wat,, ) Determine te Meta -centric height of
the block, if its size is 2m x lm x 0.8m. \ Y » (08 Marks)
a > (08 Marks)
b ensional flow,i in Cartesmn co-ordinates.
(08 Marks)
c xy Determme whetkwr the flow is possible or not.
(04 Marks)
a. Derive-an expression for @ce exerted by the jet’on statlonary flat vane. (04 Marks)
b. Derive Euler’s equatlen of motion along ‘@ stream line and deduce Bernoulli’s equation.
/ : (10 Marks)

f‘iﬁc of gravxty of n}ercury as 13.6 and sea water as 1.026, Cy = 0. 98
(06 Marks)

Module-3

a. Derive Hagen- P01seu1fle ’s'equation for laminar flow through a circular pipe. (10 Marks)

b. Oil is to be transporped from a tanker to the shore at the rate of 5 It/sec, using a 300mm
diameter p1pe fot 20km length. If p=0.1 N- m/s® and p =900 kg/m’ for the oil, calculate the
power required to maintain the flow. (10 Marks)
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OR

-
a. Write a short note on Mdody s diagram. (04 Marks)
b. Three pipes of lengths 800m, 500m and 400m and draﬂ’i@teiﬁs 500mm, 400mm and 300mm
respectively are connected in series. These pipes a%r%}‘ ,‘placed by a single pipe of 1700m
length. Find the diameter of the single pipe. {% @ (06 Marks)

c. Water is supplied to the inhabitants of a \e&ge campus through a supply main. The
following data is obtained: N 4 L

b 4

- Distance of the reservoir from the campﬁ =4 km

‘a‘c”

Number of inhabitants = 3000
- Consumption of water per day of e@@ch”% abitant = 180 litre.
- Loss of head due to friction = 18 m.

Co-efficient of friction for the pij

T= 0.007 v
ine'the size (diameter) of the supply

g’

& (10 Marks)
Module-4
a. Define the drag force‘an% lift force. Also derive tl%ierr ‘expressions. (10 Marks)
b. Derive an expressﬁ)ﬁn')for displacement thlcknes§ and momentum thickness of a flow over a
plat. (10 Marks)
: OR’

a. Explagﬂv@ drmensmnal homogen 1ty Wwith examples. (04 Marks)
b. Chegk“w%ther the followmg -l uatlons (with their afShal notations) are dimensionally

homog@ﬁeous or not: b )

: . HAfLV?
O Ly
e, 2

c. Show by the method o

(06 Marks)

4

mensional analysis thaf; for a screw propeller the relation between
the thrust ‘F’, torque A, diameter ‘D’, speed“ of travel ‘U’, s S ”vgd 'of rotation ‘N’, density ‘p’

and viscosity ‘p{may be put in the form

F=pDU ¢[éﬁsu’“ DN pUD}

T 2

B,

(06 Marks)

Define the following téwf% 5
m@ Sub-Sonic flow g“u‘;S%mc flow (111)’481119 r-Sonic flow (iv) Mach Number (08 Marks)

erive an expres/sron for velocity of sound‘in terms of Bulk modulus. (06 Marks)
An aeroplane ﬂ}7m ‘at a height of 1S km where the temperature is — 50°C. The speed of the
plane correspondmg to Mach ngmﬁép is 2.0. Assuming K = 1.4 and R = 287 J/kg.K, find the

speed of the: lane. W (06 Marks)
e &
fmi/\ OR
a. Explain the necessity ol D. Mention its applications and limitations. (10 Marks)
. What are normal and oﬁ;que shocks? Explain. (04 Marks)
¢. Find the velocity f a‘bullet fired in air, if the Mach angle is 30°. Temperature of air is 15°C.
Assume K = 1.4% ~d R =287.14 J/kg K. (06 Marks)

* %k 3k k %
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