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Tlirfd~emester B.E. Degree Examination, Dec.2017/Ja~Q,18
~ ~¢\~~/l\ Fluid Mechanics.~gO)

. '-I/-~'~_ ~_/
TIme: 3 hrs. 't\q c,\ ::'Max. Marks: 80

!~ ~~
Note: Answer fti&~l!!J:;Efull questions, choosing one full ques~~?t.(o/fn each module.

(,'(1 \ \ V (r-",\
\~) Module-l r-\':::?/

1 a. Define the terms 'cop~k~9m' and 'rheology'. 0'\:1' (04 Marks)
b. Explain why an inflat-<.d.:::~11gonwill rise to a definite htijg'Q~nce it starts to rise, whereas a

submarine will always \~10the bottom of ocean i"e. it'"starts to sink, if no changes are
made. How then can a SUb~ stay at a defmite le ,~der the water? (04 Marks)

c. Prove that the relative deds'it):: of mixture of 'n' ;:m~J'" is greater when equal volumes are
taken than when equal weigh&"sare,\taken, assumiii)j'o.,'~:tlbchanges in volume as the result of,v/ 'I-e: ')
mixing. \:::::-~,~ CMRIT LI Y (08 Marks)

'",,;7/ (:\..., '
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2 Wh d h . . f li id d~1J~ItN~.. hereas i .a. y oes t e viscosity 0 a iqut ecrease 1'Itn mcrease In temperature w ereas It Increases
with increase in temperature in the case ofAas? (04 Marks)

b. Find the increase in the pressure reqoired- t""':teduce the volume of water by 0.8 percent.
. 9 2 c-'o.~ /' 'GIven K = 2.075 x 10 Nm . <:;-- \r' /-f('\\ (04 Marks)

c. Determine the pressure ,difference«i?},'SPs) irl,'Eiif.Q~(c). :
. c-: \ '( ~ " \
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(\ '\\, Module-2 (;'/'7'\
3 a. Prove ,tP..at~~rYa plate kept vertical in a liquid will have its centre of@r~sure below its

·ft!', ,\) o
b. ~~n~tr~t<f't?he following cases state, giving reasons whether the flow is~~~:'1~~~:ea:~~

. <, .~ >';>
u~ f.Q\ or non umrorrn. ;;/
;1\;'''-.'f"I) 10 15 2 '0 \

/:~"" 'L,l-= xt + x <)r C~\)
Nll}'<JJ = 20 \~::!/!".-;)l
~") FI . . b d . h di h /)\(. I£:::--1£1 ow In pipe en wrt constant ISC arge. \~/

-IV') Flow in a converging pipe in which discharge is gradually increased.
v) Flow in a constant diameter pipe in which discharge is continuously increasing.

(05 Marks)
X 2 _ y2 = constant,

(04 Marks)

USN

(08 Marks)

c. If the equation of stream lines for a given fluid flow problem IS
determine the magnitude and direction of velocity vector at (3, 4).
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a. (/iYpO'l,/pdial gate of 5m radius and 3m length stores water upto its top as sho~~:'i-'l Fig.Q4(a).
D&!e(illine the components oftotal force and its point of application. ~~< v

~ A ~«~f\,' (ot,~i){)<'> / / ' 1-"''C:/;'~ ((3~\---'<t---.., ~
'<'%» 00\

'(.-~i:?/;:"'<' \",", \,,1)(...~f _ _~(J<~:)rJ)D~ ff''''':''-t r: ' '''-...'\)
~ C::-::J

'()\ ~('0j
~,:~::{~ Fig.Q4(a) f~~':t (06 Marks)

b. Show that the stream lin); ~B~~elocity potentiallin~~ss each other orthogonally.
~U .~~ ~~~

c. Stating the assumptions ITtatlc" derive the Eu!€f(f) )quation. Hence obtain Bernoulli's
equation from it. (t~) (SS\ (05 Marks)

~~ ~'--f'/ f{.'~
<.&V1Iulel~O i

a. A pitot tube is mounted on an air P1pn(')t'ir)~lcate the speed of the plane relative to the
prevailing wind. What differential pre¥Sure<!:utensity in kPa will the instrument register when
the plane is travelling at a speed of 2~0 kJI J!\ in a wind of 60 kmph blowing against the
direction of the plane? Pair = 1.2 kgle:~ '> <:;/">" (05 Marks)

b. State impulse momentum equati9~,~~rive ®c::e;xpression for force exerted by a flowing
fluid on a pipe bend. \"? ("7 .,,;,,\ (05 Marks)

c. Derive the equation for the discfuii:g~hrough th~.e)6.1(:imeter. (06 Marks)
.,t::!) (F,0.) "".nI'T LIBRARY
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a. In a 45" bend a rectangJ.O~ 'ait duct of 1 m2 cross s~!:(e{.T)alarea is gradually reduced to

0.5 m2 area. Find the tl}..~(ttide and direction of force req#?<L.!o hold the duct in position if
the velocity of flow ~!(J~"ll)2/~ection is 10 ms", and pressuF~I~]p kN/m2

. Take the specific
weightofairasO.Ollox~I/m. \S'-/-0. (06 Marks)

b. A pitot static tub(5 ..-jy,serted in a 30 em dia~eter pipe. The~gti':-fressure in the p.ipe !s
12.5 em of ~~~. (vacuum). The stagnation pressure at ~l~?e-{1tre of the pipe. IS
1.15 N/~m2 (ga~~?J~Calculate the rate .of flow of water through th\.~;gxe. The mean velocity
offlow IS o.~'J-Sii~-ilesthe central velocity. Take Cv = 0.985. ' ~:::'\ (06 Marks)

c. Define the, t'O' s 'Orifice' and 'Mouthpiece'. Give the detailed c1~~cation of mouth
. .~\ k h /~Olpieces :7~I\~at s etc es. \970 (04 Marks)

~''(!.f! Module-4 O~5~~,
a. Wp e :--(lowsover a rectangular weir in wide at a depth of 15 ern and aft~~lffi,ds passes

~!Olg:~a triangular right angle.d weir. Tak.ing c, for rectangular weir 0.62 and fuf)t )a<p~ular
A{):9~Fmd the depth over the triangular weir. W,~~~.r:ks)

b,~plain cipolletti notch. What is the advantage of cipolletti notch over trapezoidal@J~h?
rve the equation of discharge over a cipolletti notch. (10 Marks)

5

6

7

8
OR

a. A rectangular notch 40 em long is used for measuring a discharge of 30 LPS. An error of
1.5 mm was made while measuring the head over the notch. Calculate the percent error in
the discharge. Take Cd = 0.6. (06 Marks)
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b. /ry.w:tltionthe advantages of triangular notch over rectangular notch. 0 (0 Marks)
c. \,t:)~ri~hydraulic coefficients and to discuss how to determine the hydrau1~'''ctfefficients

e)?p~~~aIlY. o~ <» (06 Marks)

~v /'; Module-5 (~I:)
a. Define'tn,l:irms 'compound pipe' and 'equivalent pipe'. Derive the ~§~SSion for diameter

of equiva1!;mtSry~pe. ~ (06 Marks)
b. Water .flowi ~~'OAugh a rigid pipe o~ di~meter 500 rnm with 1.5 ~;:i,s suddenly brought to

rest. Fmd the<:'i{I~!~n:taneouspressure nse If Kwater = 2 GPa. j;~,::::'-~ (04 Marks)
c. A compound p~~~;}Y'stem consists. of 1~OOm of 0.5 m, 1 d~irl)'o~ 0.4 ~ and 600 m of

0.3 m new cast lr,,'n p'Jpes connected 10 senes, Convert the ~X t-e:wto: I) Equivalent length of
0.4 m pipe; ii) EqUiV~.·.I-.eJtsize pipe 3600 m long. ~ \ (06 Marks)

\..<-. »-. (""",,\;-;/$~ u<>
10 D· . ~<;;.~> O~. '(3;:,. v I' . d dda. errve an expressron lor !rst~taneous nse 10 pre. u e)m an e astic pipe ue to su en

closure of valve. ~:3 ,I{J'--..::. (08 Marks)
b. Water is to be supplied to the " Ih/'l-b,itantsof a 9~~e.\d'~)campus, through a supply main. The

following data is given: ~/ ;; '",::?
Distance of the reservoir from the tplJ). s = L3~li>O\m
Number of inhabitants = 4000 <-1v:;,:;:!:,C})
Consumption of water per day of eacliJrihatffaFtts = 180 liters
Loss of head due to friction = 18 m
Coefficient of friction for the pipe, f=(ROO1»
If one half of the daily supply is p~€d>irl/(_lr.O}!rs, determine the size of the supply main.:f:,.?J \.?J) (08 Marks)
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