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Fourth Semester B.E. Degree Examination, Dec.2023lJan.2024

Time:3 hrs.

Fluid Mechailics
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Note: Answer any FIVE full questiopqbltb:osing ONE fuU
u

' Module-l
a. Define the following terms and mention their SI units:

(i) Density
(ii) Specific gravity
(iii) Viscosity

b. The right limb of a U-tube containing mercury is opened to the atmosphere. The left limb
contains water and is'connected to a pipe full of wa!9r at a pressure. The free surface of
mercury and.the;'ttentre of pipe are at the:seme level. If the difference of level between fwo

mercury ryrOei.i is 80 mm, find the press,rr" intensity of water in the pipe. (04 Marks)
(06 Marks)c. Obtain a,ffi sion for capillarity rise oia liquid. 

,*.il.
OR.

a. Derive an expression for the dgpth"of centre of plessuft- from free sulgle of liquid of an

inclined plane surface submerged in the liquid. ...,,,,,,'ffi ": (10 Marks)

b. A rectangular block 0.5 ffIifrg, 0.25 m wide ahd'0.18 m deep is floatirig in a liquid. The

shortest axis of the block,is vertical and depth,of immersion is 0.15 m. Calculate metacentric

Modqle-2
a. Derive continuity equation for a three dimensional fluid flow in Cartesian coordinates.

i r,, r,ir::,:r,,i,,irir (08 Marks)

(i) ,,qip,3d, and un-steady f[dq,$ '0"':..,.'-.:

(ii) 'h{pinar and Turbu.lffi*o'fu :.., iiir (04 Marks)

c. A stream function is gi$qnTbi V : 5x - 6p,6,alculate the velocity components and also

-=ii:aenitode and direcl,*gq@fr4he resultant veloCity at any point. (04 Marks)

,t"u',,, :,,,,,,1l-'::=, 
";'*"a. Derive an expression for Bemoulli',s equation from the first principles and also mention the

height. State whether equilibrium is stable or unstable. (06 Marks)

assumption made. (10 Marks)

b. A horizontal venturimeter with inlet diameter 20 cm and throat diameter l0 cm is used to

measure the flow of water. The pressure at inlet is 147 kPa and vacuum pressure at the throat

is 40 cm of mercury. Find the discharge of water through venfurimeter. Take Ca : 0,98.
(06 Marks)

o,,,,,.t" @
a. Derive an exprp.si'bfi'for the velocity distribution for Hagen-Poiseuille flow occurring in a

circular pipe. tldibf prove that the maximum velocity is twice the average velocity of the

I ofT

(10 Marks)



b.
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(06 Marks)

(10 Marks)

(i) The pressure gradient
(ii) The average velocitY
(iii) Reynolds number of the f'low

considering D, V, p are repeating variables.

,.fii,,,1,|..,1,

OR

a. Derive Darcy's equation for loss of head in a pipe due to friction. ., . (10 Marks)

b. What do you rnd".stand by term.:**************:q3joi'energy losses and mrq,qfilnergy losses 
'' loTiilr*,,:*i6*. *. i' ,,,,, 'rr,r

c. Define Reynold's number' Wffi; significance? (04Marks)
* irF .,, ""

,fw*'"' 
"' Module-4 " i:-

a. Define the following: u- "qk -. i'"'.'**J'"r'

(i) Boundary layer ffilthess " 
"'*"'

(ii) DisplacemendrthiEkness '

iiiil Momenturti"thidfthess ""'"' :"" , 1 (06 Marks)

b. A square plate of side 2m is moved in a station ary air of density 1.2 kglm3 with a velocity of

50 kmph if the coeffioient of drag and lift are 0,2 and 0.8 respectively. Determine:

(i) Lift fcrrce

(ii) Drag force
(iii) The resultant force

ilr) The power required to keep the plate in motion 'r"',' 
,,. =,, 

. 
(10 Marks)(v) Direction ofresultanLfo.rc ,,. . ' ;..,,; 

-

.,1*{1"-* .. .*' 
uttt''.,rt*

t ' oR hs, -. - -d #'

a. State Buckinghaq's 6n ii."or"* and ex$ffi_in'Fdimensional hbr1o8eneity and geometric

similarity. 
- 

,*::fu, {**ie#-r." 
i (06 Marks)

b. tn a tueiinrp"gliill'[i,stem, small a*fh1 8re forme! by br88iilirp for liquid jet. Assume the

dropletdium"#$"h'is function of {iluia density'p', viscdsity p, surface tension o,nozzle

* u.lng nr.tingharr's n - theor"rr, * = f[#,ft],

Moduler5
velocity of the'iound wave in a compressible fluid in terms of

(10 Marks)

is -50oC. The speed of
= 287 KlkgK. Find the

(06 Marks)

OR
l0 a. What is computational fluid dynamics? Mention its application. (06 Marks)

b. Define the terms subsonic flow and supersonic flow. (04 Marks)

c. Find the velocity of bullet fired in standard air if the mach angle is 30o' Take R : 288 J/kgK

and K = 1.4 for air. Assume temperature as l8oC. (06 Marks)
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