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

USN 15SMR46
Fourth Semester B.E. Degree Examlnatlon, Dec.2018/Jan.2019
Fluid Mechaﬁglcs

Time: 3 hrs. Max. Marks: 80
Note: Answer any FIVE full questions, ch ﬁlg ne full question fr t-each module.
Mbdiile-1

1 a. Derive the expression for capillary gs%ol llquld by explaining phgnomenon of capillarity.
_ (06 Marks)
b. A 90 N rectangular solid block., down a 30° incline The plane is lubricated by
3 mm thick film of oil relatt ens1ty 0.9 and viscos porse If the contact area is
0.3 m’, estimate the termindl 001ty ofthe block. & (05 Marks)
c. A simple U-tube manomete ntaining mercury 1s...Eonnected to a pipe in which a fluid of
spemﬁc gravity 0.8 ving vacuum pressure &ﬂ w1ng The other end of the manometer
is open to atmosphere #Find the vacuum pressure n pipe, if the difference of mercury level
in the two limbs ;@4& cm and the helght of ﬁmél‘ in the left from the center of pipe is 15 cm
below. . (05 Marks)
2 a. Derive pression for the deptmof%entre of pressure from free surface of liquid of an
inclinéd p i (08 Marks)
b. State and prove hydrostatic law(es (04 Marks)
c. Define the following: P
i) Specific weight 1) Densig'@ ‘
iii) Specific gravity iv) Speci@s C Yolume. (04 Marks)
3 a. Explain stablhty oﬁunconstramed subm%rggd bodies in fluid ‘ (05 Marks)
b. A solid cylinder of”%lameter 4 m hasfaheight of 3 meters. Find the meta-centric height of the
cyllnder when it is floating in wat@ﬁwlth its axis vertical.#The specific gravity of the cylinder
is 0.6. (05 Marks)
C. Derrve»%%hegoontmulty equat1 with respect to fluid flow. (06 Marks)
4 a. Explarn the following:¢" l‘%é bt

W@ Steady and unsteady ﬁow

uniform flow T (04 Marks)

Loty 1) Uniform and
b.=" State the assum s made for dr1vmg“;lhe Bernoulli’s equation and derive the same.
- (06 Marks)

i

The water,, 1? fl‘owmg through a taplé‘r pipe of length 100 m having diameter 600 mm at the
upper end and 300 mm at the lower end, at the rate of 50 liters/sec. the pipe has a slope of
1 in 30. Find the pressure at | the lower end if the pressure at the higher level is 19.62 N/cm’,

P, é"lww (06 Marks)
v ol Module-3
Derive the express1omfor ﬂow through orfice meter. ’ (08 Marks)

Water flows over.arectangular weir. 1 m wide at a depth of 150 mm and afterwards passes
through a tna,ngular right angled weir. Taking Cg4 for the rectangular and triangular weir as

0.62 and 0. 59 resiyectlvely Find the depth over the triangular weir. (08 Marks)
ﬁé@l 1 0f2
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iscosity p and acceleration due to
gravity g. Derive the express1on for F using Buckin; ha ’s t theorem. (10 Marks)

b. Explain: i) Geometric similarity 2
i) Kinematic similarity

iii) Dynamic similarity. AL (06 Marks)

7 a. Derive Parcy-Weisbach expressxo
Chazy’s equation.

b. The rate of flow of water thro « nr/sec. The diameter of the p1pe
which is 200 mm is suddenly:enlarged to 400 mm. the pr Ssilre intensity in the smaller pipe

is 11.772 N/em?, determine logs"of head due to sudden erlargement, pressure intensity in the

large pipe and power lost (06 Marks)

(10 Marks)

average velocitys, . g (10 Marks)
b. A ﬂu1d of visc @mfy 0.7 N-Sec/m” and sﬁ%&;ﬁc gravity 1.3 is ﬂowmg through a circular plpe
100 mm. The max1mum gbear stress at the pipe wall is given as 196.2 N/m®.

ressure gradient
verage velocity )

: (08 Marks)
%mass density 950 kg/m® and

oe

velocity 15 pmsé ,
i) Drag forc@mﬁf‘ball
11) The preggure drag

(08 Marks)

10 a. Explam the following t&
”,i);, Mach number

Lo i)
e iii) Sonic flow
iv) Supersoni
b. Explain the
1) Bounéf%alayer thickness
ii) Displacement thickness_ (06 Marks)
c. Calculate the Mach numﬁgr at a point on a jet propelled aircraft, which is flying at 1100

km/hr at sea-level where > air temperature is 20°C. Take K = 1.4 and R =287 J/kg°K.
: (04 Marks)

(06 Marks)
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