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Q.1

Q.2

Q3

Q4

Qs

Q6

A Pitot-static (ube, wilh a coeflicient of velocily
0.98 is used to measure the velocity of waler in
apipe. The stagnation pressure recorded is3m
and Ihe stalic pressure is 0.5 m. Whal is the
velocily of flow?
(@ 7.2mfs

{c} 5.9mfs

{b) 6.9 mis
{d) 5.2 mfs

The inlegral momentum equalion requires the
loflowing assumption in he flow

(@) uniform (b} unidirectional

(c} incompressibie (d) steady

To avoid the lendency of separation of llow al
the throat in a Venurimeter, the ratio of the
diameter of the (hroal o tha diameter of the pipe
should be

{a) 1/16101/8
(¢} 1410143

(b) 180 1/4
(d) 1310 1/2

A pipe af langth more than double the diameter
ol the orifice fined internally or externally 1o the
orilice is called
(@) notch

{c) moulhpiece

{b) weir
{d) nozzle

A fluid jet discharging from a 4 cm diameter
orifice has a diameter 3 ¢cm atits vena contracta.
Ifthe coeliicient of velocilyis 0.98, he coefficient
of discharge for the orilice will be

(@) 098 x(0.75)7 (b) {0.75¥/0.98

{c) 098 x(1.33° (d) 0.98/(1.33)2

The coelficient of velocily for an onlice is given
by {using usual notation)

X _Z_x‘
PN & F
v «2

{e) \W {d) 2—)/’7

Q7

Qs

Q.9

Fluid Mechanics

Fluid Dynamics

I1C.. C.. Dyand C, are the hydraulic coefficients
of an arilice, then

(a) Ca= CCCV (b) Q=1+C‘3ICd
© €,=C,+C, @C,=CJC,

Malch List-] with List-l and select the correct

answar using the codes given below the lisls:

List-l

Moment of momenlum equatian

Bernoulli's equation

Euler's equation

Hagen-Poiseuilles-equation

Llst-1l

Equation {or energy loss in a pipsling

Equation of malion tor one-dimensionat

steady flow of ideal and incompressible

ltuid i

3. Equation based on conservation of
momentum principle applicable lo
circulatory flows

4. Three-dimensionat equation of mation based
on principle of conservation of moraentum
for ideat and incompressible Ifuid fiow

Codos:
A

@ 2

b) 3

) 2

@ 3 4

The momentum correction factor for triangular

velocily distribution for flow between parallel

plates as shown in lhe figure is
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Q.10

QA

Data for Q. 12-13 are given below, Solve the

-

{a) 200
{c) 1.3

Il he coeflicient of velocity of flow through a onfice
is ¢,and coallicient of resislance is ¢, then

{ 1 3
(a) G = EE, [b)cv_{cf 1]

@ & :[i + 1]
d

(b} 150
() 1.00

(C) C\,= 1_cr

Air llovss through a venlturi and into atmosphere. ‘

Air density is p; atmospharic pressure is p;:
throat diameler is O, exil diamaler is Dand exil
velocity is U The throatis connecled Lo a cylinder
canlaining a Irictionless piston allached o &
spring. The spring conslanl is k. The boltom
surface of the piston is exposed lo almosphare.
Due lo the liow, the piston maves by dislance x.
Assuming incompressible friclionless flow, xis

@ [D—U;-)RDZ
Y 2
o ()1
A o
o ()G

problem and choose the correct answer.

A syringe wilh a friclionless plunger cantains water and
has atls end a 100 mm long needle of 1 mm diameter,

The internal diameter ol the syringe is 10 mm.

Water density is 1000 kg/m?. Tha plunger is pushed in
at 10 mmys and the waler comes oul as a jel.

=i

Q.12

Q.13

Q.14

Q.15 Asserlion (A); A Pitot ube works on the principle

ommis

10mm 100 mm__,
i jl s
B T 1mm "ee,
Syminge Needlo  Walar jal

Assuming ideal (low, the torce F in newlons
required on Lhe plunger to push aut the waler is
(@) O (b) 0.4
{c) 013 {dy 1.15

Neglect Inosses in the cylinder and assume fully
developad laminar viscous llow throughout the
needle; the Darcy friction factor is G4/R,. where
Re is the Reynolds number. Given thal the
viscosity ol water is 1.0 x 10-7 kg/s-m, the force
Fin newlons required on the plungeris

(a) 013 &) 0.16

(c} 03 (d) 4.4

A horizontal - shaft centrifugal gump lifts water
a1 B5°C. The suclion nozzle is une meler below
pump center line. The pressure al this point
equals 200 kPa gauge and velogily is 3 mys.
Steam {ables show saturation pressure at 65°C
is 25 kPa, and specilic volume of Ihe salurated
liquid is 0001020 m¥%kg. The pumg's nel pasitive
suction head (WPSH) in melers is

1

(@) 24
«© 28

b) %
) 0

of converting kinetic energy into pofential energy.
Heason {(R): The oncoming upstream velocily
of fivid decclerates and comes (o rest at the
stagnation point at the tip of the Pitot lbe,

Q.16

Q.17

Q.18

Q.18

Q.20

Q.21

(@) both Aand R ara true ang R is the correct
explanation of A

(b} bothAand Rare irue bui Ris nol acorrect
explanalion of A

(¢} Als lrue but R is false

{d) Aisfalse bul Ristrue

In areal-ituid flow thraugh a pipe, the hydraulic
grade line

{a) always slopes in (he direction of ltow

(b) is always above Ihe centre line of the pipe
© is always below the dalum line

{d) is always below the centre tine of the pipe

4
The energy loss in fiow through arilice is given
by

@ H1-v?) {b) Hw?-1)

o) ()

Which of the following equations are used lo
develop Rayleigh lines?

{a} momenium and engrgy

{b} energy and cominuity

{c) momenlum and continuily

{d) momentum, energy and continuity

Time of emptying liquid from a hemispherical
D
vessel through an orifice at ils boitom, is

nRR 2rR2
@ ——— {b) ——
15C,a2g 15C,a29
7nR2 @ 14rR7
15C,ay2g 15CaJ2g
The time taken for a tank (filled to a height H

above ils {lat base)} to emply through an orifice
inthe base varies as the lollowing power of #

@ 1 b) 12
) ~1/2 {d} -1
The momentium correctiontacior for the velocity

distribution shown in hgure is

= [

[T
Lz

fo} 1
g2

@ 13
o) 43

Q.22 When 2 parlicular discharge is flowing in a

Q.23

Q.24

Qa5

horizonia! pipe, a mercury-water U-tube
manomeler connecled to the enlrance and throat
of a vaniurimeter fitted in the pipe recorded a
defiection of 25 cm. If the same discharge flowed
through the same pipe kepl al an inclination o!
45° 1o tho hotizontal, then the corresponding
defigction by the U-lube manomeler will be

fa} 25./2¢cm (o) 25/ f2acm
e} 252cm {d) 25¢cm

The lime required o emply 8 concreta lank
through areclangular weir al the side from ahead
of 16 cm i 8 ¢m over the cresiwas lound o be
16 minutes, The time required to empty il further
up toths crest will be
{a) 16minutes

{c) 258 minules

(b} 24 minutes
{d} infinite

Least possible value of correciion factor for
1. Kinetic enargy is 2et0

2. Kinetic energy is 1

3. Momenwumis zero

4. Momentum is 1

The correct statemems are
@ tand3 {b}2and3
€} tand4 {d} 2and4

In the most general form of Bernoulli's equation

VZ
;;* 55* %= constant, each lermepresents
{a) energy perunit mass
(b} energy per unit weight
{c) energy per unilvolume
{d) Nonagfthese



Q.26

%

Q.27

Q.28

Q.29

Whichof the foflowing is anincorrect stalement?

{a} Coeliicient of contraction of a venturimeter
is unity.

{d) Flownozzie ischeaper than venlurimeter but
has higher encrgy ioss. )

{¢} Dischargs is independent of orignialion o
veniurimeler vanelher itis horizontal, vertical
orinclined.

{d} Noneolhe above stalemenis are correct.

When no external energy is imposed, which of

the following slatements would be rus?

1. Enemgyiineabaysialsinthe ditection of fiow.

2. Hydraulic gradient line naver rises in the
direglion of flow.

3. Specilic energy may incraase or decrease
in the ditection of liow.

4. Energyline and hydraulic gradientline can
crosseachother.

Selectthe correct answer using{hecodes given

belovr.

Codes:
fa} 1and2 (b} 2and3
{c} 3and4 (d) 1and3

A horizental pipe reduces kom 10 cmic Scmin
diameler. If the pressure head al 10 cm seclion
is 10 melres and velocity head is 1 meler, then
{a) Iotai head al any poinlis 11 metres

(b} prassurehead atthe 5 cmsection is negative
{c) dschargevaries proporionale lothe diameter
{d} dalum head at all sections is conslant

Which one of the following stalements is nol

corect?

{3} Infrecvolex liow, sireamiines are concenlric
spirals and grow continuously in circles

{b} In lree vorlex flow, the velocily is in
{angenifal direction only and varies invarsely

- as the distance from the origin.

{c) inafieevortex, fflow isrolational at the core
and irrotational away from it.

{d) Inalorced vortex, llow is rotational, that is,
{luid particles undergo rofalion about their
mass cenire. '

Q.30

Q.3

Qa2

Q.33

The momantum correclion factor {B) is used to
accourtior

(a) changeinthe direction of flow
b} changeinlotal energy

(3] chan‘ge inmass rale of llow
(cj) non-uniform distribution of velocities

i

Consitier the lallowing statements:

1. In Lagrangian method of daséribing the _

motion of fluid, an observar concenlrales
en a paint in the Huid syslem.
2. The componenis of acceleration of the fluid
tticle ar Vay and 92 i
pacic 2 -ES— ar
3. A particle moving in a curved path will

, .
aiways have a normal accsleration v

1evards the cenlre of the curved path.
Which of the thasa slalements are cotcecl?

@ 1,2and3 {b) 1and 2
{&) 1and3 {d) 2and3
A veriurimeter in an ail [sp. gr. = 0.8] pipe is

connecied to a diiferential manometer in which
gauge liquid is mercury. For a flow of 0.16 m3/s,
lhe manameter registered a gauge dilferential
of 20 cm. The ail mercury manometer being
upavailable, an air oil differential manomater is
connected to the same ventutimeter. Whalis the
new gaugo difterential for a llow rate of 0.08 m¥s

{a} 64cm {b) 68cm
{c} BOcm {G) 85¢cm
A 30 cm diameter 90° elbow has limb verfical,

Average velocily of {low of water through the
elbaw is 5 m/s and the pressureiniensityis 4 kPa.
Neglecting he effect of weight Lhe verlical
component ol force 1o keep the elbow in position
will e

{a} D.28kN
() 1.77kN

{6) 1.49 kN
{d) 2.05kN

Q.34 Ahorizontal jetslrikes a frictionless vertical plate.
itis Inan divided into 1:3 ralio as shown in figure.
ifine impacllossis neglected, what s the value
o 0.

G, =0.250, Plan 0y =0.750,

@ 15 () 2
() a5 (@) &
Fluld Dynamlcs
L) 2.6 3(d) 4@ 5 (@
11, (d} 12. (b} 13. (c) 14.{a) 15. (d)
21.{c) 22. (d) 23.(d) 24.(d) 25. (b)

31.(d) 32. (¢) 33.(d) 34.(b) 35. {a)

' Fluid Dynamics

1. (b)
V=20, y 29(95::.5 = Paane)

= D9B% {2x981%(3-05)

= 686 mfs =~ 69 m/s

3. {d)

The ratio of throat to inlet diameters d,/d, may
range belween 0.75 and 0.25, but (he most
commonly used ratio is 0.50

A smaller ratio gives a higher dilference in the
piezometric heads {between the inlet and the
throat) vhich can be measured more accurately
by a dilferential manometer. At the sama lime, a
smaller throal (that is a lower d /i, ratio) willmean
higher thraat velocities whichmay cause pressures
fow enaugh to liberate dissolved gases Ihereby
~ crealing conditions for cavitation to sel in.

Q.35 In a siphon, the summit is 4 m above the waler
levelin the reservoir from which the llow is being
discharged aul. If the head loss from Ihe inlet of
the siphon lo the summitis 2m and the velocily
head al lhe summitis 0.5 m the pressure al lhe
summil is
(a) —63.77kPa

(b) -9.0mof water
{c) 6.5mof water (cabs)
{d) -39.16kPa

(1 1]
6 (@) 7. (@ 6.(d) 9. (c) 10. {a)

16. (b} 17, (a} 18.(c) 19.(d) 20.(b)
26. (d) 27, (d) 28.{(d) 29.{a) 30.(d)

5. | (a}

For an arilice, the coeflicient of discharge C,
coetficient of velocity C, and coefliciant of
conlraclion C, is related as

C=6C. %G,

8. (d)

A-3: B-2, C-4; D-1

Bernaulli's equation is derived from equation of
molion for one-dimensional steady flow of ideal
and incompressible luid.

8. (o)

Triangular velocily disiribulion is achieved for
Couctlte llow.

Average velocily V), =

Nl

Momentum correction factor

]
tenf VY 4
"hf’[V,T] ¥=3



Energy carreclion faclor

=_J{ ]dy =20

0. {a)
I A
“Tyhg 7o 2
1. (d)
Applying conlinuily equation, we gel
AV, = AV,
4 02
= V‘ = E VZ' ﬂ[z?
2
D
Vi=|=|Uu
‘ [DJ
Applying Bernoulli's equalion
2 Vi B, v

09 25 "0 29

PPy vi-v
pg - 29
Py -py = %(Vp’ -

Fram-equation (i)

oo fo-(8] ]
2ol (]]

Sinca, spring lorca = pressure force due (o air

- ke = 20Ex(pi=ps)
From equation (i)

~ ke = —D‘?x

o [(2]:.}”0;
ek |\ D, ’

12. (b)

10 mm's

~

T

r i 2t
Applying continuity equalion at point 1 and 2,
we gel
AV = AV,
(5
Ix(o.01°
=4 %0.01
-’;)((53.00‘1)2
) ' =1ms
Applying Bernoulli's equation at point 1 ang 2,
wa gel
py V¢ B i
lptgz. 222y
pg 29 " pg 29 *
_Since wE =2
and " =0 (almespheric)
B B-w
pg - 29
b= 'g'[v'; 'Wz)
10001, 2 2
- —2—[(1) -©oy]
= 499,95 N/m?
i) Foree required on plunger
= Dy A
- 499,95 x%x(0,0'l)z
= 004N
13, (¢}
BV,
= Ty
1000 x 1% 0.001
B 1% 107
A, = 100

14,

Now Darcy's Iriction faclor,
64 _ G4

A, 1000
f=0.064
Head loss in needle,

A
= 20d

_ D084 x0.1x(F
T 2x9.81x0.001
= 0.3265m of water

Applying Bernoulli's equation al peinls 1and 2,

wegel

{atmospheric)

b (B-1
5§=[229‘)+h’

o = E(F %)+ naiy

1
= -'1209[(1)2 -(00 1)2} + 1000 % 9.81x 0.3265

=3702.815 N/m?
Force required on plunger

=p %A, = 3702915 x%x 009 =0.3N

(=)

i
Nel pressure difference
= 200 - {-25) kPa
=225 kPa =225 bar
2.25%10.33

\ = 1ol m ol waler

= 2285 mof water
Static head =1m
-~ Total net posilive suction head (NPSH)
= presswe head
+ slatic head
=2285+1
© = 23.95= 24 mof waler

13.

20.

21,

{b}
For atank coniaining liquid uplo a height *~, lm
emptying the tank completely, lime required | 87T

_ 2AWH

e " Coalg

whers, A = areaof lank

a = area otthe grifice

H = initial height of liquid
© C, = coellicient of discharge
T

Sy

—
<H:~
g

hJ
n
)

<
[}

<
n
FIE )
x
-

{d}
Discharge does not depend upan the orientation
of venturimater.

(@)
1
G _ fog
1,
! Ls}.’.}‘&la‘dﬂ
,<0



32.

(c}

Air.
: ot I; =7 0 =008m’s
Q=016 m'fs ¥ /’-

33.

Forairoll P, -P, = G
(ea}-(5=)
H= +2Z +2Zy
1 ¥
P Pz Gi‘fw
h= —F5=———=21
= Yo Gy,
Formercury-oil
&)
b= | =Rty
@
136
= (—63—1))(02"32
- 0= C¥h
016 _ Cf32
8 ok
- x = B0cm
4}
=1
=

-, ‘
s
\
H
H
H
i
1]
H
i
i
H
'
13
i
H
i
;
4 %P3
g

34.

35.

F, = p0(0~ )
=-pQv

= -1000x§x0,32x5x5

= -1765N
P.+ A = -1765N

3 +4000x-:£x0.3? = -1765
R, = 2.047KkN

F; = pQlv~-0] = 1785 kN
-PA + R), = 1765

= F?),

1765+ %x (0.3)° x 4000
R, = 205kN{
(b)

As lhe plate is (rictionless, no force can be
applied in the plane of plata (i.e., effects will be
zero).

Impact! lost neglectad,

Hence applying energy eq. between (i) and {ii}

ALY L
Lt 2 = g 74
Y 2g 2g y/
= V, = V:’.
Now, F,=0
p x07QV-px 0,250V - (pQVsing) =
= §=2r
(a}
LI BN
+ 2t = v Z e 2y
pg 29 pg 2
- 0= 2140542
pg
P
£ - _g3.77%Pa
Pg [



