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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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'F'oui_‘_th Semester B.E. Degree Examination, Dec.2017/Ja’141‘;f§2;{j_);_1!8

A\ Fluid Mechanics

3 hrs. " Max. Marks:100
_Note: Answer any FIVE full questions, selectmg e
at least TWO questions from each parte b

<& PART — A =
Distinguish betwwn dynamlc viscosity and kinematic v15ﬂ031ty ‘and explain the effect of
\V/ (06 Marks)

temperature on v1scoshy (,f liquids and gases. &

Explain: . A
i) Why in a caplllary { \\_\memscus of water is con\,ave upwards while the meniscus of

mercury is convex upwards" ‘
i) Why concept of surface tension is not applied 1o, g § es" (06 Marks)
A stationary bearing of length 30 cm and internal radius 8.025 cm has been used to provide
lateral stability to a 8 cm radius- shaﬁ rotating: dt ‘constant speed of 200 rpm. The space
between the shaft and the bearingis Ailled wn:h a lubricant of viscosity 2.5 poise. Find the

power utilized in overcoming the ﬁmetmnal mrqua Take the velocity profile as linear.
- (08 Marks)

Define:

i) Hydrostatic law

il) Vacuum pressure ale)

iii) Total pressure and centre of pressure (06 Marks)
A U-tube manometer is used to measure the pressure of water in a pipe line, which is in
excess of atmospheric pressure. The right limb of‘ma' ometer contains mercury and is open
to atmosphere. The contact’ bet‘ween water and mercu y-is in the left limb. Determine the
pressure of water in the mam line if the difference in levcl of mercury in the limbs of U-tube
is 10 cm and the free surfauc of mercury is in level with the centre of pipe. If the pressure of
water in the pipeline reduws to 10 kN/m’. Calculate the uew difference in the level of
mereury. Take specific we;ght of water as 10 kN/m’. i (08 Marks)
A pipe line which, 15;;4 m in diameter contains a gate valve. The pressure at the centre of the
pipe 19.6 N/cm’. If pipe is filled with oil of specific gravity 0. 87 fmd the force exerted by
the oil on the ga\ and position of centre of pressure. ) (06 Marks)

Derive an exp%oswn for metacentric height of a floating body. (08 Marks)
Define the terms: il

i) Velocity potential function L
ii) Stream function -

(04 Marks)
A ﬂmd flow field is given by V=x’yz+y’ ZJ (2xyz + yz* )k . Prove that it i va7‘p0551ble
case of steady incompressible fluid flow. Calculate the velocity and acceleratlon -at the

“point (2, 1, 3) (©8 Marks)

Derlve Euler’s equation of motion along a stream line and obtain Bernoulli’s equation
from it. (08 Marks)
A jet of water from a 25 mm diameter nozzle is directed vertically upwards. Assuming that
the jet remains circular and neglecting any loss of energy, what will be the diameter at a

point 4.5 m above the nozzle, if velocity with which jet leaves the nozzle is 12 m/s?
(06 Marks)
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’,A 2m long pipe line tapers uniformly from 10 cm diameter to 20 cm diameter at its upper
“end: The centre line of pipe slopes upwards at an angle of 30° to the horizontal and flow

duenlon is from smaller to bigger cross section. If the pressures at lower and upper end are
200 kPa and 230 kPa respectively, determine the flow rate and the flu1d pressure at the mid

length‘ofthe plpe line. Assume no energy losses. (06 Marks)
{ PART - B B
Derive an expr ssion for discharge through an orifice-meter. O&) (08 Marks)

Define the foliowing dimensionless numbers:

i) Reynold’s numbel ;

ii) Froude’s number N2, (04 Marks)
The pressure dlfferenee “Ap’ in a pipe of diameter D and ength ‘I’ due to viscous flow
depends on velocity V, vwcosﬁy w and density p. Usmg Bucmngham s  theorem, obtain an
expression for Ap. 4 (08 Marks)

What do you understand byt 2 JOI‘ energy loss and- rmn@r energy losses in pipes? (04 Marks)
Derive an expression for loss of head due to sudden eniargement (08 Marks)
A pipe line 300 mm in diameter and 3200 m long isiused to pump 50 kg/sec of an oil whose
density is 950 kg/m’, and whose knaematlc viacosxty is 2.1 stokes. The centre of the pipe line
at the upper end is 40 m above the low,er end. The discharge at the upper end is atmospheric.

Find the pressure at the lower end and draw fhe"hydraullc gradient and total energy line.
(08 Marks)

Prove that velocity distribution for ﬂuw uetvveen ‘two paraliel stationary piates is parabolic
and also prove that maximum Velqcny is equal to one and half times the average velocity.

e (10 Marks)

A laminar flow is taking place ina’ plpe of dlaméter of 200 mm. The maximum velocity is

1.5 m/s. Find the mean veloelty and the radius at Whl{:h this occurs. Also calculate the

velocity at 4 cm from the wall of the pipe. ) (10 Marks)

Explain the terms:
i) Lift and drag
ii) Momentum thrckness

* 1ii) Sonic and subsomc flow o (06 Marks)
Define Mach nuniber. What is the significance of Mach number in c mpresmble fluid flows?
» ' (04 Marks)

An aeroplan¢. Welghmg 40 kN is flying in a horizontal direction at 360 km/hr the plane has a
wing surface : &rea of 35 m*. Determine the lift coefficient and the power réquv‘ed to drive the
plane. Assume drag coefficient Cp = 0.03 and for a1r p=120kg/m’. "~ (06 Marks)
A progectﬂe ‘travels in air of pressure 10.1043 N/cm” at 10°C at a speed of 1500 km/hr Find
the Mach number and Mach angle. Take K = 1.4 and R = 287 J/kgK. ((l4 Marks)




