50, will be treated as malpractice.

ompleting your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

revealing of identification, appeal to evaluator and /or equations written eg, 42+8

C
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Third Semester B.E. Degree Examination, Dec.2015/Jan.2016
Fluid Mechanics

L
3 hrs. Max. Marks:] 0;
Note: Answer FIVE full questions, selecting Ty ¢
at least TWC questions from each part. e
) BRE
PART — A iy 2

10m’ of mercury weighs 136 x 10°N. Calculate its specific weight, m§s“s’ e I'l:lt‘i specific
volume and specific gravity. (05 Marks)
State Newton Law of viscosity. Classify different types of fluids. (z} (05 Marks)
Derive an expression for a surface tension on liquid droplet. L {05 Marks)
Derive on expression for a capillary fall, when the glass tube is?&gﬁad in mercury. (05 Marks)

s

State and explain Pascal and hydrodynamic laws. Llst thefrw zfpp icaticn of these laws.

(05 Marks)
The right limb of a sunple U-tuke manometer contalhxﬁg mercury is open to the atmosphere
while the left limb is connected to a pipe in whith a fluid of sp gravity 0.9 is flowing. The
centre of the pipe is 12cm below the level of aly€ury in the right limb. Find ths pressure of
fluid in the pipe if the difference of mercuryjléwel in the two Hmb is 20cm. {05 Marks)
A Tenk contains water upto a height 0f.0.5f above the base. An immiscible liquid of
Sp. gravity 0.8 is filled on the top oj;x gt upto 1m height.
Calculate
1) Total pressure on one side of %ﬁank i1) The position of centre of pressure for one side
ofthe tank which is 2m Wldcf* = (05 Marks)

A rectangular plane surfzﬂlugxég}m wide and 4m deep lies in water in such a way that its plane
makes on angle of 30° @/ih the free surface of water. Determine the total pressure force and
position of centre of fressure, when the edge is 2m below the free surface. (05 Marks)
f,,,,‘;;,,j
Denveane re@ggn for the mezta-centric height of a floating body. (10 Marks)
Classify thgdifferent types of Fluid Flow. (05 Miarks)
The str&; nction for a two dimensional tflow is given by y = Zxy. Calculate velocity at
the % (2. 3), find the velocity potential function ¢. (05 Marks)

sﬁb}lve Bernoulli’s equation for the flow of an incompressible frictionless fluid from
¢ weonsideration of momentum. 10 Marks)

‘h, The water is flowing through a pipe havmg diameter 20cm and 10cm at section 1 and 2

USN
Time:
1 a
b.
C.
d.
2 a
b.
C.
d.
3 a
b.
C.
4 a.
:'wizi
b
5 a.
b.
c.

respectively. The rate of flow through pipe is 35 litres/s. The section 1 is 6m above datum
and section 2 is 4m above datum. {10 Miarks)

PART-B
A venturimeter is used for measurement of discharge of water in a horizonta! pipe line. 1f the
ratio of upstream pipe diameter to that of throat is 2:1 up stream diameter is 300mm, the
difference of pressure between the throat and upstream is equal to 3m head of water and loss
of head through meter is one eighth of the throat velocity head, calculate discharge in the

pipe. (10 Marks)
Explain different types of forces acting in moving fluid. {65 Marks)
Explain the methods of Dimensional Analysis. (03 Marks)
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How to deterraine the loss of head due to friction in pipes by using

1) Darcy Formula i) Chezy formula (05 Mar@
Explain the terms i) Major energy loss i1) Minor loss {7 S
iii) Hydraulic gradient line  iv) Total energy line. (19 y‘ﬁs)

Find the diameter of a pipe of length 2000m when the rate of flow of water ‘throughs pipe

is 200 l/s and the head lost due to friction is 4m take the value of e = 5¢" gwahezy’s

Formuia. ) By
L3 (05 Marks)
i K
Derive on expression for laminar flow through circular pipe [Hagen Poiséuille equation].
£ {10 Marks)
Derive on expression for laminar flow batwezn two perallel sta.lig:izﬂ'y plates. ¢10 Marks)
;_&% R
Derive on expression for drag and lift. 5"‘7% K (10 Marks)
State the Bemoulli’s theorem for compressible ﬂovyf,ﬁ%)eﬁ've an expression for Beroulii’s
equation when the process is i) Isothermal ii) Adiabalieprocess. (10 Marks)
o
* kK k ﬁw}fﬁf“’
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