
Student Exam I{o.

TIME:-3 tr{rs.

G.A]TPAT TINIVERSITY
B.TECH SEM. 3M MECHANXCAL ENGINEERING

CBCS Regular Examination November - December Z0l4
FLUID MECHANTCS (2ME 306)

TOTAL MARKS-70

Instructions: (1) Attempt all questions.
(2) Figure to the right indicates full marks.
(3) Assume required data if necessarv.

snctroN-r
Q-l Answer the following questions.

(a) l)efine: (i) specific volume, (ii) specific gravity, (iii) weight derrsity, (iv) Kinematic t06lviscosiry, (v) Dynamic viscosity, qvi; Surface tension.
{b) State and prove pascal's law. 

[061

Q-t
{a)

Answcr the following questions. 
OR

The velocity distribution for flor.v over a flat plate is given by u = 3y - yr,where u is t04l

{b) Explain _ the phenomenon nr **"rirl'1;il"";";lril'ffi: 
':i:Till 

?',J.1."';ll;that the t0,{jrelationship between surface tension anci pressure inside a drcplet of iiquid in excess
o{ outside pressure is given by p = I

{tt} Explain the difrbrent rypes of fluias $itn neat sketch.

{i-3 .Lngwer tfue {'cilowing q*esti*ns.
{t) i-i*:'rvc the conlinriitl. equati*n in ti'.ee rjirncrsio*s.
{h} Dcrive Lleinoulli's *q.,oi;orr iirrm th* Eurer,s equati<-rn cf motian.

[{}4]

Q-2 Answer the following questions.
(a) 1ffith neat sketches e*ptuln the conditions of equilibrium for tToating bodies. f{tstr{b) ljefine meta-oentre. Derive an expression foi the meta-ce"rii. rriiehi or a floating t06]body.

GRq'l-z Answer the -failowing quesfions.
(a) \Ar'rite a short note on U-tube differentiai manometer u'ith neat sketch. Iff4l{r}} Frove that rate of-inc-rease of pressure in a vertical downrvartl clirection is equal tc ls4Jweight density of the fluiei at thit point.
te) A sintpie tlanometer is used tcl measure the pressure *f oil cf sp. L:r. C.g ilo.wii:g in a tgs!p i p e } i n e . I t s i i c ' h i | i r r l h i . : ! . l n 9 n t ^ - l ^ ^ ^ . . . . ' - ' - . . ' ' _ ' . _

tr,ipe rhe.-:;r-;{^'1.. oio-'i' n.*'i,"'ill',i:J?.T:'H.[[;|T:JU',T1!:? i:]fi:right lifirb' I1'the difie."nc* of mercury level in the tn:o limbs is i 5 cm. cet*rrnire rli*absol';1e pressure cf the oil in tlie pine in lrl/cm?.
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SEC-TTON.TI

Q-4 Answer the foltowing questions'
(a) what is dimensional homogeneityr exptain the m^*bd of selecting repeating variables'

(b) An oil of viscosity 0.1 Ns/m,ani".ru,iu. density 0.9 is flowing through a circular pipe

of diameter 50mm and of length 300m. The rate of flow of fluid through the pipe is

3.5liter/s.Findtheplossuredropandshearstressatthepipewall.
OR

Q'4 Answer the following questions'
(a) Derive an expressiottToi the Hagen-poiseullie equation'

(b) State Buckingham's n-throrr*liti resisting fo"t R of a supersonic plane during

ftight can be ionsidered * a.prttArnt ,rpo" th'e length 9f tlt aircraft 1' velocity V' air

visc<lsity p, air density p and bulk 
^modulus 

of air K' Express the functional

relationship'urt*..n these variables and the resisting force '

Q-5 Answer the following questions'
(a) Derive th. ;;ti"n ii. n.rority of sonnd in rerms of bulk moduius.

(b) A projectile is travelling in air having pressure ry 
it*pttaturg as 8'829 N/cm2 and

2'C. If the mach angle is 40", fttd;d;.locity of projeciile' Take .-1'4 and R =287

J/i(g"K.
OR

Q-5 Answcr the following questions'
(a) Derive the equation fJr velocity of sound for adiabatic process.

(b) tlefine (i) Mach N.. (ii) Zone of action (iii) Zone of ,il"n.. (iv) Mach cone (v) Mach

angle.

Q-6 Answer the following questions'
(a) llefine tii-lv*Urru 

"no. (il) Froude's no. (iii) Velocity defect (iv) Euler's no"

(v) Reynolds no. (r'i) Stagnatinn point'

(b) ileri"e Darcy-Wcisbach equation tbr turbuient flow'
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END OF FAFAR
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