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Third Semester B.E. Degree Exam Jan./Feb.2021:
Mechanics
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as shoffi'Th*Fig. Q2(b). The fluid iremonometer is oil of specific gravity 0.8. For the
monffi&readings shown in 

Wind 
the pressure ffirence between point A and B.
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;"Obtain an equatioqtffiream function ffiebcity potential function. Draw steam line and
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p. uDram an equauoq o%s[ream rur

: . potential line foffiree and sinkbffpotential line forffirde and sink flow. e (10 Marks)

b. Derive an e.ggrffiidn for contin4fuequation for a three dimensional flow in Cartesian
co-ordinate.€' ': -iJ\- (10 Marks)

**o\ oR
4 a. Derive the Navier sto$ffition by control volume approach. (08 Marks)

b. Obtain an integral foffiiJand differential form of energy equation using control volume
approach. d( .d (08 Marks)

c. The stream fun@for a2-dwrcnsional flow is given by V = 2xy. Calculate the velocity at

the point (2, ffi+rd the velocity potential fi.lnction '$'. (04 Marks)
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b. A venturemeter ii to be placed in a vertical lffi tgWreasure the rate of flow of benzene

(Sp. g = 0.899). The inlet diameter of vffiIQoeter is 200mm and throat diameter is

87.5mm. Be1gene mercury differential gaugffised to measure the $ifference of pressure

between inlet and the throat meter. Wh.;-Cffi.ading is l00mm.
;\ flarroa reqrlino in mm of henzene& Yfl Il*]Yi) Gauge reading in mm of benzene6&6 W @",
ii) Velocity at throat and discharge %J "r

Taice Ca = 0.98 and Sp. Gravity 
"H%u.y= 

13.5. j_:,. 
*. (08 Marks)

drus* oR d
6 a. Using Buckingham's n-1fo:-olrfl show that the velogktflrough a circular orifice is given by

v = \EgH O[P,H{hmre H is head causffi 'd' is diameter of orifice, p is'[H'svHJ# 
^ 

-*

17AE35

Module-3
5 a. Derive the Euler's equation of motion for steady flor,Sffid'%btain Bernoulli's equation from

it. State the assumption made in the derivation of Bffi%ffIi's equation. (12 Marhs)

co-efficient 
"?vi&rly 

p is mass density umod is acceleration due to gravity. (10 Marks)
kvr

iftds
b. Derive an exprffiign for discharge througffiturimeter. (10 Marks)

d*'\ { *IrGltutlarls-t ffi"'q ffi {"W....

7 a. Witlrst&ilhhelp of a neat sketch, e,2;[*hin the concept of b4ffidbry layer. (05 Marks)
L .-^"'-^T-.r ^^L.^:- ^- ^-^-^--:^-YW:t

R = 287.14Jlk. Cqlcu1ate pressure, temperature and density of air at stagnation point on the
nose of the plapffie K= 1.4. (10 Marks)

**rl.*rl.
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b. Define ilnd obtain an expressioffil - ffi* 4*
D Displacement thickness @) -&*V ^@ii) Momentum thickq@0) @* ru6ry ''

iii Energy thicknes@f tu "** ,q i 
(15 Marks)

.#&'-,qpe;k -'"-"r '*"*"
,* \ Mbf, &sw3 "

8 a. With a neat sffi, explain the airffiifraracteristics.o @ (08 Marks)

b. Derive an gNpiession for a liftefuftce on rotatfficylinder which represents Kutta -
Jo.k:@equations. _%\, ffid, 

- 
(r2 Marks)

fl*v d6
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* WL lt$ Ja"

#-{g #* Modul&S
express[e61&f$elocity of soffiffave in a fluid. (10 Marks)

: prop4ffi of pressure"wapes{n a compressible fluid with neat sketch.

\ (10 Marks),ffifl

#E d - -qw-hq\ tk\.ffi oR
10 a. Derive Bern6u1li's equatiqn frr compressible flow undergoing isothermal and adiabatic

process. 4S-e (10 Marks)

b. Find the Mach nu4beffiffire an aeroplane if flying at 1100 Km/hr through still air having
pressure of 7N/m' and/ temperature of -5oC. Wind velocity may be taken as zero)


