This question paper contains 843 printed pages]

1659
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MATHEMATICS
Paper II
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(Fluid Dynamics)
Time Allowed : Three Hours
Maximum Marks : 100
This question paper contains three
sections as under :

Section-A g '3 Max. Marks-10

This section contains one compulsory gquestion
with 10 parts, having 2 parts from each unit, short

answer in 20 words for each part. All questions carry

equal marks.
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Section-B wrg ‘&' Max. Marks-50
This section coptains 10 questions having
2 questions from each unit. Answer 5 questions
(250 words cach) selecting one question from each unit.
All questions carry equal marks.
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Section-C Tusg ‘|’ Max. Marks-40

This section contains 4 descriptive type questions
(questions may have sub-divisions) covering all units
but not more than one question from each unit. Answer

any two questions (500 words each). All questions carry

equal marks.
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Section A

What are stream lines and path lines ?
ym Yand i yg Yend wm ¥ 2

Find the equation of streamlines for the
flow 4 =/(3y%) - j(6x) at the point (1, 1).
VAR o = {(3y2)- j6x) P O URI @A
T fag (1, 1) W @ wIEI

What is the difference between source and

+ A

Sink ?
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If ¢=A(x®-y*) represents a possible flow
phenomenon determine the stream function.
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(v) Define Stokes stream function,
QD% B &@m wavEa B 9t wife
(vi) Write the statement of Blasius theorem

=fgaa W &1 wua fafew)

(vii) What are Newtonian and non-Newtonian

fluid ?
=R e TE R-=ERfEE e w2

(viit) Write the reiation between stresses and

gradient of wvelocity.
T 3R FT H WEvar # ey fafaul
(ix) What is Prandtl number ?
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(x) Define Boundary Layer Theorem.
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Section B/ATZ-¥y
UNIT-I/E&®E-1

Obtain Euler's equation of motion in Cartesian

form.
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Show that :
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are the velocity components of a possible liquid

motion. Is this motion irrotational ?
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UNIT-1I/5&T3-11
State and prove the Milne-Thomson circle
theorem.
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18
To show that curves of constant velocity Potentig) 'Jg
ot

and constant stream function cut orthogonally

at their point of intersection.
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UNIT-1I/3&7E-111

Determine the velocity potential and stream
function, if a sphere is moving in a liquid at
rest at infinity. Hence obtain the equations to

the lines of flow.
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A circular cylinder is placed in a uniform stream,

find the forces acting on the eylinder.
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UNIT-IV/ga&TE-IV

A plate weighing 150 N measures 80 x 80 cm.
It slides down an irimlined plane over an oil
film of 1.2 mm thickness. For an inclination of
/6 velocity potential of 20 cm/s. Calculate the

velocity of the fluid.
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Describe relation between rectangle componentg

of stress,
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UNIT-V/Z&TE-V

Discuss the steady flow for a viscous incom-

pressible fluid between parallel plates.

mﬁﬁﬁwmmﬁéfm
fer yam w == #ifm)

Water at 20°C flows between two large parallel
plates at a distance 1.5 mm apart. If the average

velocity is 0.15 m/sec. https./fwww.uokonline.com
Evaluate :

(@) The maximum velocity

() The pressure drbp

(¢) The wall sheariﬁg stress

(d) The frictional ;oefﬁciént.'
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20°C W WAt 1.5 firfl # g w @ = wrm 13. What arvangement of sourcos and sink will give

: isk to the function :

S B oS wWeal ¢ I afwm Am 0.15 WeyAEvE risk to the function :

o el
w=log | =

Ia wifew

Draw a rough skeich of the streamlines. Prove

(@) fawaw am that two of the streamlines subdivide into the

circle r = a and axis of y.
(b) TEE M

Far ' o i fas =1 FEE AT wEA
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12. Determine the eqr.mi;ion of continuity by vector = 5 4 U rant Wr=a iR y-ove #
approach for incompr_assible fluid. Interpret its su-faurfsm &1
physically. o / Describe flow in tube of uniform annular cross-
. i gqrm g faE section.
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g //
i Derive Navier Stoke equation of motion for viscous

compressible fluid and alge deduce the equation
for viscous compressible fluid with constant

viscosity. '
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