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Student Exam No.
GANPAT UNIVSRSITY

S.TECIi $EM. 4th MEC}IATRONICS ENGIAISERING
REG{J{,,{R EXAMIF.IATION MAY/JUNE-2014

FI,UID MECI{ANICS & hfl\CHINES 2MC 405
TIME:-3 ltoUR.S roTAL MARKS-?O
INSTRUCTIONS: (1) z\ttempr all questions.

(2) F'igure to the right indicares full marks.
(3) Assume required data if necessary.

SECTTON.l
Q-1 Answer the folk:wing quesflons,

ia) Define: (i) lr'iscosit), (ii) Specific gravity (iii) Weight densiry (ir.) Kinemaric t04l
YiSCOSITY,

{b) De{ine capillaitty. Derivr an expressiori for capillar;r.'rise of liquicl. I$41
(c) Find the capillary rise of rvater in a tube of 0.03 cm dianiet€r. The surl'ace I04l 

i

iension of v'rater is 0.0735 N/m.
OR

Q-l ^,A.nswer the ltllowing q'*esti*xs.
(a) The veiocity distribuiion for flow over a flat plate is given by u = 

X, 
- ,t, {041

whei'e u is the point velocity in n:eter per second at a distance y meter above the
plate. Determine the sheai stress at y:0,0.1 crn and 0.2 cm. Assnme clynarnic
viscosity as 6 poise.

{b} Explain the phenomcncn of surfhcc tension v-yith neat sketch. Prorre t}rat the t04l
relationshtp bet''ru'een sui'face tensirn and pressure insitle 3 f,11iplet of liquid in
excf,ss of'outside pressul:e is given Ay p = 

T
{c) Explain iiie diff*rent t"*pes cf fiuiCs r.vith ncat sketch. fS4I

' 
Q-? Ansrver fhe follorving que,rtions.
{a) 

'With 
neai sketclters expiain the caniJitir:ns of equilibrium fbr floating arrd [t]sj

submerged bodies.
rJue tb) Define meta.centre. Ilerive an expression firr the meta-centric lieight of a tCI6l

ftoating bocly.
OR

ue.- Q-? Answer ihe fcllorving questions.
tr) State and prove Pascal's larar. t04l\ '
(b) Frove that rate of irtcrease of pressure in a ver:ticai doi,vnward direction is equal t$4l

to weighi density cf the lluirl at rhat point.
.-- J {ei A simple tnanometer is used to fireasure the pressure o{'oiJ of sp. Gr. 0.8 flov;ing 1CI3:

in a pipe iins. its right limb is open to thie alriosphere and lefi limb is cunnected
to the pipc. The cc:ntre cf the pipe is 9 crn belc,w ihe level of niercur,v of sp. Cr.
l-i.6 in the right lirnb. Ii'the difi'erence of mercurJ/'ievel in the tv,'o limbs is i5
cui, deternrine thc uirsiriuts pleslir.lr{: cf thc oil in the i-''ipe in N,'crn2.

Q"3 r\ns'wrr the full**virrg qrlestions. {.dny thr.ee) {rl2}

{a} What is Pitot tube'? Deiive an expression fol measuririg the velosit.v rvith the
nelp of Fitot 1ube.

{b) Derive the Euler's equirtion of nioti,:n. Also derive the Bernoulli's equatir-rn of
1110110n.

;j . te) A. pipe cf 450 ntvn diaineier branches into tra'o pipes of diarneters -100 mrn and
200 mrn respeciively, It the average veir:ci4 in 450 ntm iJiarneter pipe is 3 m/s,
firrd: (i) discliarge thiough 450 mrn diameier pipe ili) velocity in 200 mm
diameter pipe lf the average velocity in 300 rnm pipe is 2.5 rnts.
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td) (i) u=2x2, vlxyz (ii) u:21 + Zxy, w: I - 4xz + 2yz. Calculate
velocity component so that they satisfy the continuity equation
dimensional flow.

SECTION-II

Q-4 Answer the following questions. [121
(-) Derive an expressionToi the force exerted by a jet of water on a (i) fixed vertical

piate and (ii) fixed inclined plate.

{b) A jet of water having a velocify of 20 m/s strikes a curved vane, which is

moving with a velocity of I0 m/s. The jet makes an angle 
"f:g:sith 

the

direction of motion of vane at inlet and leaves at an angle of 130' to the

direction of motion of vane an outlet. Calculate: (i) Vane angles, so that the

water enters and leaves the vane without shock. (ii) Work done per second per

unit ueiglrt of water striking the vane per secotrd'
OR

Q'4 Answer the following questions. [12]

Gl Show that rhe efticieicy of a t-tee jet striking nonnally on a series of flat plate

ma';nted on the pertphery of a wheel can never exceed 50%.

(b) A nozzle of 50 mm dianreter <lelivers a stream of water at20 mls perpendicular

to a plate that moves away from the jet at 5 mls. Find (i) The force on the plate,

(ii) the r,vork doue, and (iii) the efficiency ofjet'

( )
Q-5 .Answer the following questions.

(c)

tel What is draft tube? Discribe with neat sketches any t*'o types of draft 1.ube'
ili A pelton wheel has a mean bucket speed of 10 rnls with a jet of watel flowing at t04l

;hJ;; rf zoo titir un<ler a head of 30 meters. The buckets deflectthe jet

ihrough an angle of 1600. Calculate the power given-by rvater to tire runner and

the hyiraulic einciency of the turbine. Assurne co-efficient of velocity as 0'98.

Give the classifrcation of hydraulic turbine.
OR

Q-5 Answer the following questions.

t-l Draw ihe general tuyori of the hyclro-electric porver plant. Give the function of [041

different conlponents of its.

{b} A pelton rvheel is to be designecl for the f.ollowing specifications: Shaft power = t04l

ll',772kW, I{ead = 380 rnfspeed =750 r.P.ffi, Overall efficiency = 86 %, Jet

diameter not to be eiceed one-sixth of the wheel diameter'

Detennine: (i) The u,heel dianreter (ii) Diameter of the jet. (iii) The number of

jets required.
{c) 

'Enlist 
ih. ,liff.ornr ccmponents of pelton wheel turbine. Explain any one in [03] i--]i

detail,

Q-5 Ansrver the follon'ing questions. (Any two)' ii , 
[121

t.l Find the number of pilrnpr required to take water from a deep well uncler a total

head of 89 m. all ihe pun pJ are ideirticai and are running at 800 r.p.rn. The

specific speed of each purnp is given as 25 while the rated capacity of each

purnp is 0.16 m'ls'
(l)) Write short note on effi-ciencies of a centrifugal pump'

i-t Define (i) Gross heaci (ii) Net hearl (iii) Friction head (iv) Hydraulic efficiency

(v) Mechanical efficiency (vi) Volumetric efficir:ncy'
(d) Write a short note on main parts of a centrifugal purnp'

AND OF I'APER

[04]

[031
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