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

USN

Time: 3 hrs.
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A rectangular plane su a&
«Determine the total pressure and position of center of pressure on the plane surface when its
+ upper edge is horizontal and 1) Coincides with water surface 1) 2.5m below the free

Fourth Semester B.E. Degree Examinzftlofﬁv, Feb./Mar. 2022
Fluid Mechanics

Max Marks: 100

Note: 1. Answer any FIVE full questions, choc smg ONE full questton from each module.

2. Assume missing data suttably

Module-l |
Define Dynamic Viscosity. (02 Marks)
Calculate the dynamic Vlscoslty Qf an oil, which is used.for lubrlcatlon between a square
plate of size 0.8m x 0.8m and an inclined plane with angle of inclination 30° as shown in the
following Figure Q1(b)..The weight of the square: plate is 300N and it slides down the
inclined plane with a umform velocity of 0.3m/s. Thickness of oil film is 1.5mm. (08 Marks)

Fig. QI(b) ’

A differential manometer is connected at two points A and B of two pipes as shown in the
Figure Q1(c). The pipe A contains a liquid of Sp. gr = Stwhile p1pe B contams a 11qu1d of
Sp.gr = 0.9. The pressure at A«and B are 1kgf/em® and
difference in mercury level in the dlfferentlal man()meter

(10 Marks)

F 1g1(c)

is 2m wide -and-3m deep. It lies in vertical plane in water.

water surface. by, (10 Marks)
What is 1) - Surface Tension .~ 'i’i‘) Capillarity? (04 Marks)
A open tank contain water upto'a depth of 2m and above it an oil of sp.gr 0.9 for a depth of
Im. Find the pressure 1nten31ty i) at the interface of the two liquids and ii) at the bottom
of the tank. (06 Marks)

- Module-2

What is Buoyancy and Center of Buoyancy? (04 Marks)
Find the volume ater displaced and position of center of buoyancy for a wooden block
of width 2.5m-and depth 1.5m when it floats horizontally in water. The density of wooden

block is 650 kg/m® and its length is 6.0m. (10 Marks)
What do.you mean by 1) Stable *il)) Unstable and Neutral equilibrium? What is
Metacentric height? _ (06 Marks)
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OR
Derive Continuity equation in 3D (Cartesian). s (10 Marks)
The velocity potential function is given by ¢ = S(X — y2 ). Calculate the velocity components
at the point (4, 5). \ (10 Marks)
Module—3

Derive Bernoulli’s equation from first principle. Mention the assumptions made. (10 Marks)
Water is flowing through a pipe or 300mm and 200mm respectively. The intensity of
pressure at bottom end is 24.525 N/cm and the pressure at'the upper end is 9.81 N/em’.

Determine the difference in datum head if rate of flow through pipe 1s 40 LPS. (10 Marks)

OR
Derive an expression forlow through orifice meter. ' (10 Marks)
Find the discharge over.a triangular notch of angle 60° when the head over the V notch is
0.3m. Assume Cq= 0.6~ (04 Marks)

A rectangular channel 2.0m wide has a discharge of 250 LPS, which is measured by a right
angled V notch: %,,Fmd the position of the-apex of the notch from the bed of channel if
maximum depth water is not to exceed 1.3m. Take Cyq = 0.62. (06 Marks)

- Module 4

Explam Buckmgham ST Theorem (10 Marks)
A fluid having density p and dynamic viscosity p flows through a pipe of diameter d with
velocity v. Find the expressmn for force causing the ﬂow by Raylelgh’s method. (10 Marks)

OR =« -

Derive Darcy Weisbach equatlon for head loss due to friction in pipe. (10 Marks)
Water is flowing through a pipe of diameter 200mm withvelocity 3m/s. A circular solid
plate of diameter*150mm placed in the plpe to obstruct the'flow. Find the head loss due to

contraction if* goefﬁment of contraetion is 0.62. (10 Marks)
A8 Module-5 ,
Derive Hagen Poiseuille equatlon for viscous flow through pipes. (10 Marks)
Watet” at 15°C flows between two large parallel plates at a distance of 1.6mm apart.
Determine i) Maximum velocity ii).... Pressure drop per unit length and  iii) The
..shear stress at the walls of the plates if aVerage velocity is 0.2m/s. The viscosity of water at
.15°C is given as 0. 01 poise. X (06 Marks)
"Explain 1) Momentum thlckness A if) Energy thickness.. (04 Marks)
)))) OR

Calculate Stagnatlon pressure and density on the stagnation point on the nose of a plane ,
which is flying at 800km/hr through still air having a pressure of 8. ON/cm” and Temperature

-10°C. Take R =287 J/kkg K at K =1.4. . (10 Marks)
Define 1) Mach Number ii) Mach Cone. (10 Marks)
L
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