
USN 21AEIAS33

oo
o
!A
d

r!
()

u
!

Egbo-

d9
-o
onllc@

.JI

.= cl(d$
hootso
ol
-c !,1€E
o>
3*

bU
do
o-oboc

,H
64

-2. BLO
Oe

o-;tro.
o..o ..:'

9Eao'a tE

!o3do ,=
>\ (H
bo"cO0
U=a3
=oVL(.) -
(r<
-l ..i
o

z

o

Third Semester B.E. Degree Examinltibn, Dec.20 23 I J an.2024
Fluid Mecha{n:ics .\..
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Time: 3 hrs. Max. Marks: 100

Note: Answer any FIWfull questryffti,,,rfrotrof ONEfull q":twom each module.

la.StateNewton,slaw",",,"u,;;;ffiNewtonian.*5..*o,-*ewtonianfluidswit}r
suitable plot. llqn 

,'t 
:", : : (06 Marks)

b. Define absolute, gauge,yand,,fficuum pressure. Also p_rffi out the relation between the same.
(04 Marks)

c. An oil of viscosity.s;il is used for lubrication,:betrueen a shaft and sleeve. The diameter
of the shaft is 0q!. d it rotates at 200 rpm. Calculate the power lost in oil for a sleeve
length of 100 mm."Yhe thickness of oil filmisl.0 mm. (10 Marks)
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2 a. Give reasons for the following:
(i) V,*deosity of liquid decreaCI-ffiith increase in temperature whereas viscosity of gas

increases with increase in temperature. " ;(ii) Rain drops and tiny dew drops are spherical in.shape. (06 Marks)
b. Define: t

(ii) Meta-centre and.m6ta-centric height-;-=+'.; (04 Marks)
c. State and prove Pa$pal's law. (10 Marks)

' M;oule-z
3 a. Listandexpl4indifferenttyp.rqfflilffi-.il ,,-1.:*-' (08Marks)

b. y",*. "t$*,,1#otations 
derive 

1ru)mEntum 
equation i#ifElral form for a compressfh}r,]

.;;' ;,..,.] OR*lt*i,lw"

4 a. ,,,,Define velocity poteutial, stream functiongffirove that the product of the slope of the equi-

r ' ,,rBotential line and-ft.ei;$iq1rstant stream line di,epoint of intersection is equal to (-1).
(12 Marks)

b. Explain sourcgrsink and doublet flo#.:*, (08 Marks)

Module-3
5 a. State and prove Bernoulli's nhedrem and also state the assumptions made for the same.

:l::::::j::::::::: (10 Marks)

b. A pump has a tapering=piie running full of water. The pipe is placed vertically wittr ttre
diameter at the base and top being 1.2 m and 0.6 m respectively. The pressure at the upper
end is 240 mmof Hg Vu".rrr-, while the pressure at the lower end is 15 kN/m2. Assume the
head loss to be.'Q$ of difference of velocity head. Determine the discharge, the flow is
vertically upwards and difference of elevation is 3.9 m. (10 Marks)
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6 a. The efflciency (n) of a fan depends on densitya..,$]m*T.. viscostty oI tne ilulo, angutar

velocity, diameter of the rotor and discharge. qi$&p*efficiency in terms of dimensionless
(10 Marks)
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The efflciency (n) of a fan depends on densitv*-$r".4t. viscositv of th1 |l1ll lt*i1
OR

parameter using the Buckingham's.n theorem' 
- 

' 
..*

(10 Marks)

b. 'D;fi;" similit,ie and briefly explain types p+Pmilarities.
,rri4. .ri

(10 Marks)

ln;;l;$oi:'

b. Define dirptu""m"rrt thickness, m0grintum thickness, ener8y+r kness and determine the

same for the velocity distributiq boundary layer givql 
-bV 

(' ITJ =2(Y /S)-(Y/S)'z
' * ',; ' (10 Marks)
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b. With a neat sketch, hrGiiy "*plain 
boundary layerdhd:liry' (05 Marks)

c. A kite 0.g m , q-6#%"igrrirg 3.924 N assurhqs an angle 12 to the horizontal' The string

;;;;; r" irr"'tit" ;"k" ; angle of pi:"d the horizontal. The pull on the string is

;;jrs N ;t#;; ffi6 i' flo#i.'g atielfuLed of 30 kmlhr if the density of the air is

t.ZS irtrrt Ei *d the corresponding 
'gef6cient 

of drag and lift. (10 Marks)

" ! r...q

Module-5
' '!{lli::,. ::N:f {

a. Derive an expression for: '\ I 
- -.l ri[

(i) Velociiy of sound in terms"ofbulk modulus, *;ff"3' 
=. 

't*-'....t

tiiil Velocity of sounft iabatic process.***'* td'' i::. ^ (l2 Marks)

b. i.nr" stagnation p;i"i5;d derive u" opapffi"for stagnation-Qre"bsure for a compressible

flow. ; l: .. ,, .**' (08 Marks)

.,,'..;l.lt =i, r , :-. n,i:ri-?3l

il'# , ,*. (iR
a. Define *d "#i;i" briefly hydraulibupiem' List ou11,{;{tages and disadvantages of fluid

power systpm. fu .,'it (10 Marks)

b. ir"*.,"-*,*mes of gearpump' di$iplain any two fuffi heat sketch. (10 Marks)
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