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This Question paper has two sections. Attempt each section in separate anslver book
Figures on right indicate marks.
Be precise and to the point in ansrvering the descriptive questions.

Q"l (a) Enunciate Nelvtlr.*,it'.< la".,r
Ne\^ ' toniar1 l lu i ,Js.

SECTION: I

viscosit,v ancl rlistinguish between F.ien4or:i.rn lnii lJcinilt (0s)

(05)
(lr)

{a}

t
Q. 1

Show that the strearnlines and equipotential lines ibrrn a net of rnuti;ally perpendicular iines
SR

fi,vo horizantal plates are placed i2.5 mrri anart, tire space between them being fiilecl with i05)
oii of viscosit;" 14 poise . Calcularte the shear siress in the oil if ihe ilpper piatr. nrcves rvith
the veiocity ot '2.5 rrui sec.

{b) If u=-4 ax{ax? ̂ sy' \ ancl v=4 ay(3x2 -y' ;,E"*rine u.,hether these veiiicir-1 ccin:pon*nis
i'eprescnt a pos.sii:le flo'r? If so, whetJrer the flow is rotational or irrotattonel.

Q'Z(ai State Bernouili's equation. State r,vhat each rer;ns represents. l,Vhat are the assuniptions
made r.vhiie deriving tlie Bernoull's equation.

(b)
A fluid of viscosity 5 poise and specific gravity 1.20 is florving tiuough ir circuiai pipe of
diameter 100 mm. The maxirnum shear- stress at the pipe walt is given as 14T" i S Xim2. find
{i) Pressure gradient, (ii) Average veiocity and (iii) Reynoids number of the {1o..,,,.

(06)

(01)

OR
Q.2 {a) Derive ali expression for Shear stress distribution for viscous ilow iluough

Also sketch shear stress and the velocity distribution across a section of pipe,

(b) A smooth wrougl'rt iron pipe A.2 m in diameter carries crude oil at a velociiy
the ioss of head per 100 m . Take the kinematic viscosity as 0.4 stokes and
es 0.90

a circular pipe. (06)

of 2.5 m/s. find (04)
specific gravity

(0s)

J

Q.3 Write a short note on: (Any "I-wo)

{l) Hydro d5,-namicaily Srnoorh & Rongh Boundar.ies.
(ii) Laminar -sub layer
(iii) StreamF-unclicn ancl velocit'r, potential function

(10)
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Q.4(a)

(b)

Q.4(a)

SECTION: II

Delive condition of most economicaltrapezoidal chaanei serction.

Explain Capillary tube method for determination of viscosity of lluici with neat sketch,
OR

Find the beci slope of trapezoidai charmel of bed width 6 rn, depth of r,vatei 3 m and side (0s)
siope of 3horizontal to 4 vertical, when the clischarge through the channei is 30;"i;.-Td; 

\"""
\ - :  /u.

( b )  

,  ̂ ^ .  -  ! :  t i 7  ( 05 )
in tire rnodel test c-rf spiilway the discharge and veiocity of floiv cver the moclei v:ere 2 mi/sand i "5 m/s 1'espectii'e1y' Caicuiate the velocity and disclmrge ovcr the prorotype which is 36times tiie mociel size.

Q.5(a) Sta.te a.n,j expiain Br.rckingharit's Tr _ theorem

il'i A llapezoida] channel with side slope of 3 horizontai rc 2 ver-tical iiers iu be designed toconYey i0 rnsis at a velocity of 1.5 nrls. sc iliat the amount of concrete iini'g for the b*d andsiiie is rnininium' Find ths wetled- perirneter and slope of be,l. l'ake vaiue cf A,lan'ins,s N :0 . i l  i 4

Q.5 E:<piain in briel': (Any Trvo)

OR
Q's(:i) $'/ha.i is speciirc energy and specitic energy curve? Explain i,vith neat sketch. (06)

(ir) Find an expression iilr the clrag force on smcoth spherr: oi' diainctei- IJ- mo'ing ra,ith a (04)t'tirii 'o'rn velocit-v v in a fiuid ci clensity p and dynamic 
"ir.;;it; 

b"v i-r5ing Rayieigh,srnethcd.

(06)

{04)

t

(10)

{:) tiycirauiic Gracle l.ine and Toiai Energy Line
{it Pctenti:ii iirnction ancl Stre,am function

(iiL) Cr'itical deprh and Cr:itical flow

?
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