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Normal acceleration in ftuid-Now silualions exisis
onlywhen

{a) the sreamlings are slraighl and paralle!
(b} the Now is two-dimensional

(c) theslreamlines are curved

(d) the tlow is unsteady

A flownet is a graphical representation of
sireamlines and equipolential lings such that

(@} these lines indicate the direclion and

magnilude of velocily vector

(D) theselines inlersecl each olher arthogonally
lorming curvilinear squares

{c) lhese lines intersect each olher at various
diiterenmt angles forming irregular shaped
nels

(g} the velocity potential increases in the
dircetion al llow

Siream lines, sireak lings and path lines are all
identical in case of
{a8) unilorm flow

{c) unsteady llow

{b) sleady ltow
{d) non-uniforen tiow

Malch List-1 (Format of representation) with
List-)l {Contexi/Relevant to) and selecl Lhe
correct answer using the codes given below Ihe

lisls;
List-§
tiu v
A Er oy
_6_1_/ bu
B. Sx by
du BV
C. US;" VS};
ql
D. o

Qs

Q6

Q.7

Qs

Q9

Fluid Mechanics

Fluid Kinematics

List-ll
1. Relsvanl to a veiocity polenlial
2. Rate of rotation aboul a relevanl axis
3. Pressure gradient in a relevan! direction
4. Continuity of llow
Codas:
A B C D
@ 3 2 4 1
y 4 1 3 2
© 3 1 4 2
d 4 2 3

In a converging sleady flow, there is
(a) noacceleration

{b) nolemporal acceleralion

{c) only conveclive acceleralion

(d) convective and lemporal acceleration

The concept of stream function which is based
on the principle of conlinuity is applicable 10
(@) three dimensional flow

() twodimensional llow

(c) unitorm flow cases only

{d} irrolational flovsanly

The conlinuity equalion for steady incompressible
flow is expressed in vector notation as
@Vvg=0 {by Vi.g=10
c)Vxg=0 () V'xg=0

The Tqricelli theorem gives velocily of jetas

@ Jgh (o) 20N

1 2gn
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batch List- (strgam line pattern) with List-1i {type
of acceleralion} and selecl the correct answer
using the cude given helow the lists:

Llst-1
A, Straight paralle! stream line
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Straight canverging straight fine
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C. Concenlric stream line

Za\

D. Curved converging sireamling

«@
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List-ll

1. Noacceleration

2, Convective normal acceleration

3. Convective langentialacceleration

4, Bolh tangential and normal convective
acceleralion

Codes:
A B C D

@ .1 3 2 4

By + 2 353 4

0 4 3 2 1

{0 4 2 3 1

Q.10 Both}hee vortex and lorced vortex fiow can ba

Q1

-

expressed mathematically in terms of tangential
velocily vat the corresponding radius r. Choose
the correct combination.

Frea vortex Forced vortex
(@) v=r=conslanl  w=constant
(b} *r = conslant v = r conslant
(C) w=conslant ¥ = reonsiant
(d} vr=constant v = rconslant

For afluid flov through a divergent pipe of length
L having inlet and outlet radii of A, and A,
respectively and a constant flow ratg of Q,
assuming the velocity 1o be axial and unifomm at
any cross-seclion, the acceleralion al the exil is

Q.12

Q.13

‘(@ 1only

Q.14

208, ~R) 20%R, 20%R, -R,)
T A

20%A,-Ry) 20%(R, -Ry)
) T {dy ‘;‘ : !

The valocity profile in fully developed laminar
flow in a pipe of diameler D is given byu=
{1-4707), wihere 115 the radiat distance from
the center. if the viscosity of the fluid is i the
pressure drop across a longth Lof the pipeis

Rl Al
@ e
Byl 16Ul
@7 O
Consider the iotowing equations :
1. Ay -Az,v,
au &v
2 I 3}/ =0
3 qudA-t»i fpdv =
T i
4, 1 = {rv, }+
vl U (Vz) 0

Which of the above equaimns are forms of
conlinuity equations? {Hereu, vare velocties and
Vis volume)

(b} 1and 2

{d)3and4

Assertion (A): The velocity potentiat provides
an alternalive means of expressing velocity
components.

Reason {R): The existence of velogily polential

fc) 2aend3

"in a flow field ensures that the fisw must be

irrolational.

(a) both A and R are true and R is the correct
explanalion of A

{b} bolh A and R are wue but Ris nol a correct
explanation of &

{c) Aistrue but Ris false

{0} Ads {alse bu{ R is frue



Q.15 14, and ¢, aresolutions of the Laplaca equation,

* which of the following is also a solution of the
Laplace equation?
@ &

©) A

b) 40
O &+

Q.16 Awaler supply pipeline changes ils alignment

thraugh a bend. When the llow in the pipelingis
increased by operating a valve, tha flow inhe
bend during the operation of the valve is classed
as

{a) unsteady, uniform liow

{b) unsteady. non-unilorm ltow

{c) steady, unilorm fiow

{d) sweady,non-uniformlicw

Q.17 "y is the stream function for a two dimensional

incompressible tiow, match Ust-l with List-1l and
select the correct answer using the codes given
below the lists;

List-l

u v
dr Ay
Along a siteamling ¥ =

For irrotationat flow V3 =
. Forarotational fiow 2=

b

on®

E. For a uniform flow of a stream in the

P A 4

xdnecumay

List-ti
1. Zewo
2. Constant
3. Nonzerovariable
Codes:

A B C D E
@2 1 1 2 3
oy 1 2 1 3 2
e 1 1 2 a3 |
@ 2 2 1 3 3

Q.18 i ¢ is a potential function for wo dimensional

flow with vector ¥ ={ui + v j}, match List- with

Q.19

Listd

4 select the Gorrect answer using the

codasigiven below 1he lists:

A

2.
3

tay
(o}
&
(g

Codes

List-i )
Alongtha sreamiine g =

Firunitorm Rovw of astream in the X direction
.’(

3 _

vy

Guri V=

Listtl

defo

Notaconslant

Conslant

A

[P R T Y
_k..el-l—-lm
WWwN =0

D
1
1
1
;

Match List-l with List.- and select the correct
answar using the ¢odes given balow the lisis:

Listl

A. Ro'ational flow

8. Verjaxilow

. Freevortex

D. Foiced vodex
List=il

1. A fluid motion in which siream lings are
conceniric circles

2. The fluid particles moving in concentric
circles may not rolate about their mass
centre

3. The fuid parlicies moving in concentric
cirzles may rotate about their centre of mass

4, Flow nearacurved solid boundary

Codes:
A B C D

@ 4 2 3 1

o1 2 3 4

e 3+ 3 2 4

@ 4 1 2 3

Q.20 Match List-l (Phenomenon) with List-Il {Condition)
and selecl the correct answer using the codes

Q.2

i

Q.22

Cfa) tmys?

Q.23

given below Lhe lists :
Llst-1
A. Rolalional flow
B. [lrrolational flow
C. Singutarities
D. Strearnline spacing
List-Il i
1. Velocily zero or infinile
2. Proparional (o velocily
3. Vorlicily is zero
4

. Vorlicily exists
Cades:
A B C D
ay 3 4 1 2
b 4 3 1 2
) 4 3 2
) 3 4 2 3
Assertion {A) : There is no ligw in Ihe direction

petpendiculartoa siream line al any pointoniil.
Reason (R} : Stream line consists of 2 number of
infinilesimally small segmenis such ihat all of them

lie along the directions of velocity veclors of fluid -

particles at those segmenis.

(a) both A and A are true and R is the correct
explanation of A

both Aand R are true but R is no! a correct
oxplanalion ol A

{c) Adistrue but R is false

{d} Aisfalse but R is rue

(b

At a point on a streamling, the velocity is 3 mfs
and the radius of curvature is 9 m. I the rale of
increase of velecily along the sireamiine at this
point is 1/3 m/s/m, then the lotal acceleralion al
this point would be

{b) 3 mys?

{€) 13 mfst {d} J2 nys?

The sireamlines of a llow net are concentric
circtos. If the velogily at a radius ot 0.6 m is
2.7 mfs, lhe velocity al a radius of 0.9 mwill be
{a) 3.6 mfs (27 mis
{c) 1.8 m/s {d) 1.2ms

Q.24 Figure shows the llow net for lwo-dimensional

Q.25

Q.26

Q.27

conlracticn. The size of mesh square al O is
7 mm, and at poinl a, the mesh size is 3,5 mm.

0
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Tha dimensionless pressure at A, 22 g
p

4
equal lo o
@ 2 (b} -0.75
) -3 (d) -4

The mofion of air mass in a lormado is a

{a) lreevoriex molion

{b) forced vorlex motion

{c) free vorlex al ¢enlre and forced vortex
oulside

(d) forced vortex at centre and lree vortex
oulside

In a compressible flow, e area o! llaw, lhe
velocity of llow and the mass density are denoted
by a, v angd m respectively, At a particular
seclion, the differential iorm of the conlinuity
equalian is given by

d q,

(a} -—"-=_d_+_.£". (b}$=_'_d_m'
a v m a v m
d d. g d ’

O Z=-fafrg ot
] v m a v m

Which of the following groups constitules a set
of parameters of ideatical dimensions?

. {a) Velocily potential, siream function, vorticity

(0) Pawer, lorque, bending moment

{c) Relative roughness, fnction factor, sub-layer

hickness
(d) Rate ol angular deformalion, velocity
gradient, speed inrpm



Q.28 Consider the [ollowing statements:

1. Inasource, equipolential lines are circles.

2. Flownetis arepresentation of 2-dimensional
irrotational flow of incompressible fluid.

3. Boundaries act ol limiling equipolenlial lines
ina flow nel, .

4. In uniform llow region, sireamlines will be
parallel and equidisianl,

Which of lhese slalement is correcl?

{a) 1, 2and3 (o} 1,2and 4

{c) 2.3and4 {d)1,3and 4

Q.29 Thefollowing siream function

3
w=%-x2-.\'y2+y2

will represeni/salisty

(a) rorational llow and Laptace equation

(b) irrotationat llowrand Laplace equation

€} irrolational lNlov and equation of conlinuily -

(d) irrotational tlow, Laplace equation and
equation of conlinuily

Q.30 Siream lunclion y = vy - vx represenis the
{a) Iree vortex motion
b} unilorm tiow paralie! lo x-axis
(¢} unilorm flow parallel to y-axis
{d} uniform llow inclined 10 x-axis

Q.31 Which one of Ihe lollowing stalements relaling
10 vortex flow is incorrect?

(@) Inihe lormatian of a free voniex, streamlines

are axis-symmetric and ircolational.

{b) In a forced vortex, work transter between
the fluid and the surroundings takes place
and the ftow is rotational.

¢y In a free vortex, radial molion lowards the
care lakes place due to variation of depih
of water in the whirlpool or due 10 the
dillerence of pressure resulting from higher
velacily near the core.

(d} In a frec vorlex, there is no variation of
energy from streamline la streamling and
irrolationality is not deviated lrom near the
core.

Q.32 Theacceleration componentof lluig particle are
denoted as } )
1. Locallangential acceleration
2. Conveclive langential acceleralion
3. Local nomal acceleralion
4, Conveclive normal acceleration
In a curve nozzle fitted to the end of a siraighl
pipeline carrying water under variable head, the
acceleration companenis that are present would

include
{a) 1and2 {pb) 3and 4
©) 1,2and4 {d)1.2,3and 4

Q.33 na2-Dincompressible irrolational fluid mation,
il y=component of velocily v = Bry—- . + ¥ the
x-component of velocily at Lhat point is given
by, u=
(@ 2ey-302-y7)

{B) Bry~2( + ¥
{©) -qy-2(2-y%)
{d) +2ey+ 32 -y

Q.34 Aplpe has porous seclion of length L as shown
in the figure. Velocily al the star( of this seclion
is ;. I the lNluid leakes into the pipe through the
porous section at volumelric rale per unilarca =

2
Q({] .Whal vill be (he axial velocity in the pipe

lenglh of any x. Assume incompressible ane
dimensional flow {Mo gradient in radial direction]

Parous .
" yPerunit
: {longth
T ;
i H
— i
b i
o -
3 3
@ V=%l v =y 2
2 EYE
_ 205 _ aq®
(@ Vi=Vot=z (d) V'_K’+3fﬂ
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Fluid Kinematics

Ld 2 3@ 4 S5 &) 7.( 8.0} 9 (a 10.()

1. {c) 12/ (d) 13.(b) 14.(v) 15 (d} 16. (8) 17. (b} 18. {a} 19. (d) 20.{p)
21.{a) 22 (d) 23.(c) 24.(c) 25 {d} 26.{d} 27. (a) 28.(b) 29 (d} 30.(d)
31. {¢) 32. {c) 83.(a) 34.(d}

Soll Types and Formations .

6.

10.

(b} Acceleration al exit

Velocity polential tunction is valid for
3-dimensional flow while stream function is valid = vzg‘_" = __D_ Q ‘q? ‘Rg
o aRgal| AR

tor 2 dimensiona! flow,

o
For forced vortex How - 9?' ﬂﬁl -R)&+/}]
V=rfw “2%4. R%' "g
Ve A VI .
For lree vortex flow Consider limiting cas? ie. R, R, Then
Acceleration at the exit
mivf = conslant
vr = consant @ [(R-Rer
(c) , = wCRBL R’
\ -
: Flow Dwgdlion 208 {& - Hg)
:: é = x?ﬁéﬁ;
z e
o (f” 12, (d)
‘}. 1 . : We knows that
:\E Pressure drop across a fength Lol pipeis
; i 32 u,,L )
] L ; dp= =5 w4}
| and Yo = 2 - )
Q From equation (i} and (i}
inl i = —
niet velocily, V, =  16uut
dp = "'—"D?
[s]
Outlet velocity, V, = pr= 17. (b}
2 For unilorm flow inx direction u = constant
Acceleration = v U= QV-
ax oy
~ Bb-v_Qf1 1 = ﬂ:constam
=L al| R & 9



22.

24,

3z

(d)
as Ja2+ad
v 2
= ¥— = 3x—=1mfs
a, vds % mf
v o 2
a,= -—r- = E-fws
" a=z fR.f = B
(e}
Velocily at a radius of 0.9 m
2,7x0.8
=55 " tanys
(c)
BB _P,E%)
p 2 p 2
{velocity will be double at A since mesh size Is
half of the size at O] gives
-t _
g
D-—z-
(c}

1. Exist because flow is unsicady

2. Evislbecause cross-sectionis reducing

3. Motexist because as flow is a confined flow,
curvalure of sireamline at a point caniol
change with time, Hence local normal
acceleration =0

4. Existbecauseliquidis movingalonga curved
path,

{a)

For in compressibifily
ou c}v

= =0

= ox +

34.

For irrotationality

= [(By-2v)ay

v _du _

dx Y

L
= By-2 3y =0
=1

v

U= 3y -2y + Rx),

Now, fro'na—u+ —=0

ox oy

2;«'-1-a ( ) +(6r+2y) =

3
= a;i(x} = -Gr

= ffy=-2?+C

{d

u=3y?-2y-32 4 C

Discharge added in lenglh x

= j&q(%] x aDx dx

Netdischargs atx = (

V=

+

T
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