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a. Defure the following terms with lbdirffiits _5_
r) Weight density ffi=.L'--" u
L' YY Vr6[r rrvuJrLJ .d*:,
ii) Mass density e#;

in Cartesian

(08 Marks)
for a fluid flow in 3-dimensions.

(06 Marks)
that the following velocity component

(06 Marks)

velocity cornponent so

of incongffiible flow
w = ? {#;i}.*
W = ZXyZ.'*.

4a.

b.

^"kM 0R
Obtain the Euler's eq*Bfioh of motion along a stream line and hence derive Bernoulli's
equation for a steady inco{npressible fluid flow. State the assumptions m*de. (10 Marks)

An venturimeter has hn area ratio of 9 to 1. The larger diameter being 300mttr. During the
flow the recor-deid,]ressure.head in the larger section on 6.5m and that dt the'throat 4.25m.
If the venturi &Strrcient (C6) = 0.99, compute the discharge through the meter. (06 Marks)

Derive an expression for discharge through"a rectangular notch. (04 Marks)

$.-{i= '

ffiffi

iir) Specific gravity *, &ff * ss

1l t};1,1:nI*":,1-P** i, @ (,oMarks)
b. State and prove Pascal law. ',,..'"' (06 Marks)

c. An open containeiiffi water to a depth of 2 m$ter and above this is oil of specifie gravity
0.9 for a depthi,iqf*1' meter. Find intensif$'uo,Spressure at inter phase of liquid and at the

bottom of the. tanlfl , ' (04 Marks)

n. oR
2 a. OerilV#ehgi iession for total presduie:and centre of pressUre for a plane surface immersed

vertiffi in a static mass of fluffi " JffiWfl (06 Marks)

b. A circular plate of diameter 3*1r immersed ,ffiAt{ffi, the greatesfufuth and least depth
below the surface of waffi3m, and lmrespffiefo. Calculate t ffi**vi) Total pressure d,*v Jq-* Y;)
i, Location of centffiffpressure. .-,ll*$p* .r @ (08 Marks)

c. Explain clearly conditions of equilibrium:8f#ubmerged and3fibating bodies. (06 Marks)
'. ri q 

'

Module-2
3 a. Differentiate between :

i) Steady flow an unsteady flow

c.

I of2



5a.

b.

6a.
b.

l7NfB,44

Module-3 * *
Prove that the ratio of maximum velocity to average velosit}+for laminar flow between two
stationary parallel plates is 1.5. '*. (10 Marks)

A laminar flow is taking place in a pipe of diametpeffil#OOmm. The maximum velocity is

1.5m/s. Find the mean velocity and the radius. afi=U&ich this occurs. Also calculate the

velocity of 4cm from the wall oithe pipe. ffi=l* (10 Marks)

oR *ff **);,,,.
Derive Darcy-Weisbach relation for a $ui&w through a pige. utffi-ll - (10 Marks)

Three pipes of 400mrn, 200mm, 300M$ diameters have lengthst]f 400nr, 200m, 300m
respectively. They are connected .iltg series to make a compound pipe. The ends of this

compound pipe are connected w,!!h |fuo tanks whose diffeience of water levels is 16m.

If coeffrcient of friction for these p,ipes is same and equal to'0,005, determine the discharge

through the compound pipe,'neglecting first the minor losses and then including th?fr.nnr.url

Module-4
7a. Define the terms :

i) Boundary
i0 Energy

iv)
b. A flat I5nt * l.5m moves to Sdkm/hr in stationary air of density

(04 Marks)
1.15kg/m3. If the

ffiof drag and left are p$fS*fud 0.75 respective$:'Oetermine :

force &*d*r 
t' r, "

rL) uLob LvLew ", ,.S\ -'+ 
"",r*.r,,,,1iiii,..

iv) Power required tp fiiaB tire plate in motioir ' (10 Marks)
e. Write short note on boiiii8bry layer separati$ and methods to-conttol it. (06 Marks)

.;r=M * O*N 4,,,i ;'

8 a. State and expffijAuckingham r t{re6fu- * 
" * 

(04 Marks)
b. The efiicie"g,y ut a fan depends riqdknsity 'p' dynaryic*viscosity 'p' angular velocity ' ro'

u"rn:_,,qffi'and dischr*..$ 
f+nress 

effrciencyffirms of dimensionless sroup,il 
Marks)*$arfl:. ,C. txp&il[t]; e.. ,&*'"

,-emiYil Dlmamic similarity. (06 Marks)
/.4w'
*"*;s*sh , :"*1# #5'" * -s .

r:,srii. diliirr*ft'd' ,"?u*. !}M
9 a. Show,thal]elocity of propagffiieih=of elastic wave in an adiabatic medium is given by

C =l[rRTfurting from fundamentals. (10 Marks)

b. Find the velocity of br*(et= fired in standard air, if the mach angle is 30o. Take
R = 287.l4Jkg and KFffi|Ithr air. Assume temperature as 15oC. (10 Marks)

%oR
10 a. Define stagnationoqrdperties. Obtain an expression for stagnation pressure of a compressible

fluid in terms gfffith number and pressure. (10 Marks)

b. Define compt{tafuilalfluid'dynamics and mention their limitations and applications of CFD.

ir;::' (10 Marks)

\.
i4{:.ei:::i,+
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ii) Drag force


