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il i FLUID MECHANICS (2ME 306)
TIME:-3Hrs. el | ) 4 = .
Instructions: (1) Attempt all questioﬁs. \
(2) Figure to the right indicates full marks. ' &

(3) Assume required data if necessary.

SECTION-I
Q-1  Answer the following questions.

(@) Define: (i) Specific V olume, (ii) Specific gravity, (iii) Weight ty, (iv) Kinematic  [06]
viscosity, (v) Dynamic viscosity, (vi) Surface ten ¢ -

(b) State and prove Pascal’s law. [06]
: : OR
Q-1  Answer the following questions. . g
(®)  The velocity distribution for flow over a flat pl given by u = sy 2, whereuis [04]
the point velocity in meter per second at meter above the plate.D.etermine
 the shear stress at y=0,0.1 cmand 0.2 ¢ ynamic viscosity as 6 poise. 7
(b) Explain the phenomenon of surface ion with neat sketch. Prove ‘that the [04]
relationship between surface tensionsand. ; e inside a droplet of liquid in excess
of outside pressure is given by
(¢) Explain the different types o0 gat sketch. [04]
-2 Answer the followin e .
(2) With neat sketches explai the cofiditions of equilibrium for floating bodies. [05]

(b) Define meta-centre. Defiv expression for the meta-centric height of a floating  [06]

body.
OR
Q-2 Answer the fojlowi
(a) Write a short no differential manometer with neat sketch. [04]

(b) Prove that rate of Meease of pressure in a vertical downward direction is equal to {04!
weight density of the fluid at that point. :

{¢) A simple o Ciefs used to measure the pressure of oil of sp. Gr. 0.8 ﬁowi‘ﬁg ir} a [63]

imb is open to the atmosphere and left limb is connected to the

the pipe is 9 cm below the level of mercury of sp. Gr. 13.6 in the

difference of mercury level in the two limbs is 15 cm, determine the

ssure of the oil in the pipe in N/em?.

pipe. T
rightali
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(b)

Q-6
(a)

(b)

 What is dimensional homogeneity? Explain the method of selecting repeating vatiables. [06]

Define (i) Mach No. (if) Zone of action (iif) Z4 W silence (iv) Mach cone (V) Mach [05;

SECTION-II

Answer the following questions.

An oil of viscosity 0.1 Ns/mZand relative density 0.9 is flowing through a circular‘ pip_e [06]
of diameter S0mm and of length 300m. The rate of flow of fluid through the pipe 18
3.5 liter/s. Find the pressure drop and shear stress at the pipe wall.

OR

Answer the following questions. :

Derive an expression for the Hagen-poiseullie equation. ’ '

State Buckingham’s n-theorem. The resisting force R of a supersoniﬁlfx [06]
v,

flight can be considered as dependent upon the length of the aircraft 1, velo

viscosity i, air density p and bulk modulus of air K. Express the fun al ?
relationship between these variables and the resisting force. ¢ i
Answer the following questions. :
Derive the equation for velocity of sound in terms of bulk mo S {06]
A projectile is travelling in air having pressure and temperature 829 N/ecm? and  [05]
2°C. If the mach angle is 40°, find the velocity of projectilesT 7 and R =287
J/Kg" K.

OR

L 4

Answer the following questions. i
Derive the equation for velocity of sound for adiabati 1061
angle.

Answer the following questions.
Define (i) Weber’s no. (ii) Froude
(v) Reynolds no. (vi) Stagnation po
Derive Darcy-Wcisbach equagion f
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