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1 a. Define the following with thei:
i) Mass density ii) Suffi
iv) Capillarity v) B,ullWri6dulus. '\ " 

(10 Marks)

b. Two large piane surfacgffi 2.4cm apart. The spaq&tween the surfaces is filled wittr
glycerin. What force ft;f€.giiired to drag a very thlmifate of surface area 0.5 square meter
between the two lgqry $lAhe surfaces at a speed o@.6irn/s, if :

i) The ttrin pl4ts;istsrt the middle of the trv*ghle surfaces
ii) The thin* plat$is at a distance of O;ffi?om one of the plane surfaces? Take the

dyr"T,",g*So'sity orgty.erin is 8.10 ffIhrNym2. (10 Marks)

.{=,,, -@on2 a. Statdifuifuprove Pascal's law. ffi Jffit's (06Marks)

b. Define the terms : i) Total presilu$ ii) Centre ofpffiTe. 4o (04 Marks)

c. A pressure gauge consists o{twb cylindrical buffiB qpeC each of tpSffin cross sectional
area, which are connecte;fQ@ u-tube with vertffillhbs each of 0.25sg.tm cross-sectional
area. A red liquid of sp@B gravity 0.9 is flffidfriito C and clear qatei is filled into B, the
surface of separation bpur$in the limb utt$€{i3m C. Find the _disqlacement of the surface of
separation when ls,p$ssure on ttre surfaceffie is greater q{.,$,a in B by an amount equal
to lcm head of-\iiHtetY fu "=s ' 

r ' (10 Marks)
\6"i + d.-%.'F" dhd8oul.-z 4". "

3 a. Derive aii'.elpression for contind..[ffipquation for thglS$ildimensional flow. (10 Marks)

b. Showrtffi,itieam lines ofthedeuFat will be the fafr{il} of circles tangent to the x-axis.

W #Te"Mr ,d (l0Marks)

tlt._..'Ill a tWO-Orm€.,, : x_4y,.v= Show that velocity potential exists and determine its form. Find also

;i'6 ,q4s. B#'";l k,'%" 
*

tuM, r\

-" *"*%.""$ gI*1 * w OR5-
In'a two-dimensionfifficompressible noffi tf,.

oM\,
ressible fldffilthe fluid velocity components are given by

*;,U : x - 4y,.v = -SM:rr*x. UhOw tllat veloolty potenual exlsts ano Oelerrune lts lorm. rmo also

b. Derive rn",qlrsrtr. equation in {$5pal form for 3D steady incompressible viscous flow.
*o y i* 

*".*i (10 Marks)

A

Module-3
Define Euler's equatiffifif motion. Derive Bemoulli's equation of motion, state the
ascrrmntinnc made "*"/ (10 Marks)

5a.

b.
assumptions made. (10 Marks)

In a vertical pipe,,porrleying oil of specific gravity 0.8, two pressure gauges have been

by 0.981N/cgz. Neglecting all losses, 
.calculate,the 

flow r?le. Ilt]r.: ,gug.:1 I *-d B--_ut:

replaced by tfibes filled with the same liquid and connected to a U-tube containing mercury,

ln a verncal plpe.\gonveylng oll oI specllrc gravlry u.6, rwo pressure gauges rlavE oc

installed at A and**B"where the diameters are l6cm and 8cm respectively. A is 2 meters
e\

above B. The $ffilire gauge readings have shown that the pressure at B is greater than at A
bv 0.981N/cm2.Neelectins all losses. calculate the flow rate. If the gauges at A and B are

calculpffifE difference of level of mercury in the two limbs of the U-tube.+'4p. I of Z
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a. Using Buckingham's n-theorem, show that the dischqib{Q consumed by an oil ring is given

uvq-=*o'*[r#,#F,#a] :*\* .LPrru Pr\u wd ,\
Where d is the intemal diameter of the ringffi !$otational speed, p is dop#ty, p is viscosity,

-- -^-- ----e, - i*- ;r \,

o is surface tension and co is the specific wg[ghi of oil' '' :]: l

b. Define and derive expressions for th%$#or#ing dimensionless numbprf,

i) Reynolds's number uruMS ;w:.*{ \\

o is surface tension and cD is the specific foigffi of oil. {*%* (10 Marks)

u : r[-C_hl] .& e (10 Marks)E=*Q)M;J ,_:# #e..$.

& = 5 x l0s, calculatwraTio of total dra&.gqfuil he flow it prud l- to the length of plate to

rhe 'rhen the flowfunarallel to the width.," J r^Jv (10 Marks)the when the flow'fuarallel to the width.+

d*, \v
d;iv (10 Marks)
qsff?;

W mffi*-. n $

b. Calcrffifd,e velocity
1000m**here temDeri sound of"th$air craft is heard 2.15 seconds after the1000m*fr

a. write a ryte&n propagation.o.f4ptrSre wave, 
H$Fain 

an expression for ,,.rTil?._:i
sound. ,epiltu ,,& %# ewffi

b. a.r.6h*re velocity *C;flut.I"rnumber of a sup6nSonic air craft flying at an altitude of

L) lwJuvruD ffi 534k/ 
lw:t#ii) Froude's number ,#. W" u^.*}I

iii) Euler's number "..q"'S 
- \s T

ivj weber's number 'T i"'
v) Mach's number. *.ru*"d 

tt'- 
- 1" (10 Marks)q*-& .ery.'o

'#q / qv'\;

7 a. Obtain von ranuffiLmentum irt Er "-uthn%r 
boundary layer flows' (10 Marks)

b. Find the dispHffffit thickness, the mo;ffim thickness and energy thickness for the

velocity distri{utiri$r in the boundary layengph by

- ed& fuv sl"
ry layer. obtau, A" ;.0*:[" f".dffiffi* *,.*..*:-.-. (10 Marks)

b. Air flows at lOm/s past fffioth reitangular fl&ffifie 0.3m wide *#in long. Assuming

that the turbulence le$effi the oncominqru#.. is low an{ tlUt"ransition occurs at
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