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Note: 1. Answer any FIVE full questions, choésigzg‘ONE Jull question ﬁong’igacfh module.
2. M : Marks , L: Bloom’s level , C: Cﬁttse\lo'utcomes. / bE /3,}"
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Module — 1 : L M| L C
Q.1 | a. | Define the following and mention ;\helr units: Py 06 | L2 | CO1

i) Capillarity  ii) Surface ten§iqn1/ © (i) Viscosity 3.
@5 s

< L // ¥

S

b. | Calculate the density, speciﬁ((:, weight and weight of/qne ditre of petrol of | 06 | L3 | CO1
specify gravity = 0.7 40 £
Va

Fo N
3 (s,

>

c. | The space between twg> square flat parallel plates is filled with oil. Each | 08 [ L3 | CO1

side of the plate js‘605cm. The thickness of/the oil film is 12.5 mm. The
. (o v &) .

upper plate, which moves at 2.5 meter per sectequires a force 0f98.1 N to

maintain the/sﬁe@ﬂ. Determine &7

Y
6)) T,he-dy}lamic viscosity of the oikin poise
(i) £The kinematic viscosity offhe oil in stokes if thespecific gravity
£dftheoilis 095 Y &
) i R i /f'(‘\ -\b‘ »
¢ OR (AT _ A
Q.2 | a. | State and prove Pascal’s l/afv\'l , {‘\2 & #2 »* |06 | L2 | CO1
&) € 7 Y

sp. gr. 0.9 for a depth of 1 m. Find the preéélngg intensity e\ %
(i) atthe jn‘t/réffgce of the two liqlﬁd\s'; 7
(ii) at the botfém of the tank. '~ N4 )

{4 - A3

b. | An open tank contains water upto a depth: of'92’m and abovesif an oil of | 06 | L3 | CO1

~

c. | A differeritial manometer is cgnﬁé”cged the two poinfs Avind B of two pipes | 08 | L3 | CO1
as show/\n;'»ip}Fig.QZ(c). The/pip"‘el)ﬁ ‘contains a liquiddf sp.gr. = 1.5. While
pipe B contains a liquid c(f\sp.”'gr. =0.9. The pressure at A and B are
1 /,l_ggf/cm2 and 1.80 keffen 5 respectively. /E%;l\\dd the difference in mercury

level in the differential mdnometer. & b

¢ ..5\)2. :\LC

9 59(31'1/, ‘ 13

oy Fig.Q2(c)
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Q.3

Derive the expression for Euler’s equation of motion. % Red

n &,

08

L2

CcO2

Water is flowing through a pipe having diameter 300 ‘mrh and 200 mm at
the bottom and upper end respectwely The 1nt6n31t51 of pressure at the
bottom end is 24.525 N/cm® and pressure at thé: lﬂaper end is 9.81 N/em?®.

Determine the difference in datum head if }he aaté of flow through p19e is

40 It/s. e NG
(f\_) o //“)

08

L4

CO2

List the assumption made in the derwa’t[lon of Bernoulli’s equat1on ¢

04

L2

CO2

/\OR[ /ﬁ R

Q.4

Derive the equation for dischgr%\/e\through venturimeter. Expl#in with neat
74 é

sketch. 4 l
AL &

08

L2

CO2

An orifice meter with drifie diameter 10 cm is 1n¥e@e,d in a pipe of 20 cm
diameter. The pres?:re gatige fitted upstream and glovimstream of the orifice
meter gives readi % )of 19.62 N/em® a d: 9. 81 N/cm® respectively.

Coefficient of di harge for the meter is g}xf?n\gfs 0.6. Find the discharge of

water throu%h pqgf 5

¢

06

L4

CO2

A pitot- s@c) tube placed in the centfejof a 300 mm plpel has one orifice
pointifg.upstream and other pe encl\cular to it. The m elocrcy in the
pipe is 0.80 of the central velocn)?‘) lgmd the dischargg’t %ough the pipe if
the pressure difference between® ‘the two orifices 1{8(}mm of water. ake
the coefficient of pitot tub, jag Cv=0.98. (\\ , / > 9°
L) e 7 p 4

(S Z

06

L4

CO2
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Q.5

Define hydraulic yéefﬁments for an or1ﬁpe and give the r?lgﬁlon between

them. / 5. % ’ &« \} /,, Y
[ - &

06

L2

CO3

Find the d1schafrge ﬁom a 100 mm dlarﬁeter extemakﬁiouth piece, fitted to

a side of z(lhrge vessel if the han{l/oyer the mouth p/ eoe, N ' 4 meters.
A& )

06

L4

CO3

Derlve the express1on for(dlsc:harge through a /maﬂgular notch.
A 12

08

L2

CO3
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Q.6

e \Dérlve Darcy — Weisbach equation for he d Toss due to friction in a pipe.
&) ¢

/ <)

08

L2

CO3

List the any fofiz rgunor losses in a/fjlpe flow W1th expression.

(\“

06

L2

CO3

Write the short notes on the followmg
i)  Pipes in series / Y,
iiy  Equivalent p1pe/ S
iii) Pipes in parallel 4

06

L2

CO3
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Q.7

Distinguish bet\{e‘ep !
()  Gradually varied flow and rapidly varied flow
(ii) thal(energy and specific energy
(i), /Sul)crmcal and super critical flow

06

L2

CO4
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A rectangular channel is 2.5 m wide and has a uniform ‘bed’ slope of

Q.7 06 | L3 | CO4
1 in 500. If the depth of flow is constant 1.7 m. Calculate N
(i)  The hydraulic mean depth o
(ii) The velocity of flow Ry
(iii) The volume rate of flow ¢
Assume that the value of the coefficient C in Chezy s’formula is 50.
e €
Determine the most efficient section of a trapezoxdal channel w1th sLde 08 | L3 | CO4
slope of 1 vertical to 2 horizontal. The: channel carries a d1scharge of
11.25 m’/s with a velocity of 0.75 m/s’, What should be the bed slope of the
channel? Take Mannings n = 0. 0257 :‘«) /\«’ 3
/(“‘1\ 4 /\ L& g
o wOR A /
Q.8 Derive Chezy’s equation for u<n1fo1m rate of flow in a channel 08 | L2 | CO4
< \ / ')
For most economical rectangula1 channel prove that, half of the width equal | 06 | L3 | CO4
to depth of flow in channel
Explain critical depth and critical velocity. % }' S 06| L2 | CO4
A9 Ny
AR Module zS
Q.9 State Imp{ﬂse Momentum equat?n G1ve its application. e 06 | L2 | COS
K A s R /( N4
A 75 mm diameter water jet havinga velocity of 39 m/s sfr1kes a flat plate, | 06 | L4 | COS
the normal of which is inclined at 45° to the axis of the Jet Find the normal
pressure on the plate, when tlle plate is moving' W1th a velocity of* 15 m/s
and away from the jet, the: n01mal force on the plate p !
& £ P / A
A jet of water of diameter 7.5 cm strikes 5 éﬁrved plate at 1ts< centre witha | 08 | L4 | COS
velocity of 20 m/s “The curved plate i$ moiung with a velocxty of 8 m/s in
the direction of Jet The jet is deﬂected thfough an angle of’165°. Assuming
the plate S}l‘lOOth find: / y
(i) /Force exerted on the plate in'the direction of Jet <
(ii) “Power of the jet I Q7 4
(111) Efficiency of the Jet ) £ *
/ . / \ & OR /-:f %
Q.10 | a. E)(plam various efﬁc1ency of centrifugal pump. 06 | L2 | COS
4 A<
List the diffe;;ence between lmpu(l\s’e‘ﬂ and Reaction turbine. 06 | L2 | COS5
el hid
Explain classification and types of turbines. 08| L2 | COS
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