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FLUID MECHANICS - I
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Note: This question paper contains two parts A and B.
Part A is compulsory which carries 25 marks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit.
Each question carries 10 marks and may have a, b, ¢ as sub questions.
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1.a) Dlstmgulsh between specific weight and specific gravity. 2]
b}  Explain bulk modulus and compressibility. [3]
¢)  What is velocity potential function? 2]
d)  What is meant by liquids in relative equilibrium? £3]
........ . ). What is broad crested weir? . S ¥ I
] Eiplam Nav;ggﬁmke $ equatgggma}ong with ltqg;gmﬁcancc AT RBl L L
g} Listout all major andtninor l6sses.. : NS ) B :
" h)  Explain what water hammer is. [3]
i)  Explain Prandtl boundary layer equations. {21
j). What is magnus effect? Explain. i3]

}"“‘ lefesrentlatefbe“fweem
i) Ciquids and GaseS™
ii) Cohesion and Adhesion
iii) Real fluid and Idea! fluid ¢
iv) Compressible and Incompressible fluids.
b) In a stream of glycerin in motion, the velocity gradient at a certain point is 0.30
{meters per sec-per. meter. Calcuiate the.shear stress at-the point if the amass densigy. . —
= /df the llquld fs- 1275 kg/m andxhe kmematlc v:rsco&;ty 1s 6 30 >¢«10 sq m{sec ) -
g [5+5]F Mo

OR
3.a)  Distinguish between (i) standard and local atmospheric pressures, (ii) barometric
pressure and absolute pressure and (iii) absolute pressure and gauge pressure.
b)  Determine the intensity of shear of an oil having viscosity = 1.2 poise and is used
........ for.lubrication_in the clearance between a 10 cm, dlameter shaft.and its Joumalm.m_,’ poien
,heanrtg The: clearance is 1.0 mmfand shaﬁ rotates at 200 rpm. | G [5+5] ‘
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4.a) Deﬁne the equatlon of contmmty Obtain an expresswn for continuity equatlon
for a three dimensional flow.

b)  Water is flowing through a pipe having diameters 30 cm and 15 cm at the bottom

and upper end respectively. The intensity of pressure at the bottom end is

T mffex‘ence in aafun’i'ﬁéad if the raje'of flow thrpugh, plpe is 50 h‘t/s TI5+5]
SOV SV = v e S v = GV A e




Y AN N A
N bt L () — _—
OR
3. Write short note on:
a) Buoyancy and flotation
B b) Cu‘culanon and Vortlcxty .
6.a5
from cons:deratlon of momentum.
by A 45" reducing bend is connected in a pipe line, the diameters at the inlet and
outlet of the bend being 40 cm and 20 cm respectively. Find the force exerted by
water on the bend if the intensity of pressure at tnlet of bend is 21 58 N/cm The
gt ef flow qf water 15 500 litersss. - i o B
;......,.s‘: . ' ...... _,.-' , r ;......../'J: 0 i H _/QN E....u.-f
N Y Ekplztm the momentum equatron along with its appllcatltms 5
b} A 10 c¢m by 6 cm orifice meter is used to measure the discharge of bromine. If the |
pressure difference across the orifice plate is 18250 N/m?, determine the ;A, .
discharge in lit/m. Assume Cd = 0.64. Specific gravity of bromme 3.1. [5+5] o o
& 7 s
—— 8.a)....Obtajn an expression for head. loss. due to friction. 1n the plpe< LJst all the .. .. —
bt - assumptmns mgde in the den\;angn ,w..f; o J P A ot
P b) Expldin howithe following flow problétns are analyzed}: t ,35 b b
(i) Series pipe connection and (i) parallel pipe connection. [5+5] ’if R
OR .
9.a) Describe Reynolds experiment with a neat sketch. P
b)) A horizontal pipe of diameter 400 mu is suddeniy contracted toa diameter of =
........ {"}-‘?‘:;:
ok
10.a) Describe Von-Karman’s momentum integral equation. What is the significance of
it?
b) Explain what is meant by drag, lift and Magnus effect. {5+51
OR
11,8y What.do you mean by boundary, Iayer, separatron What is the eﬁ'cct of, pressure oy -
— /grad ent on baundary layer se saration‘{' — N ‘ gt
b) How will you find"the drag oh a flat plate due to Iammhr and turbulent boundary """"" : )
layers? [5+5]
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