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; i 2
Y2 :1;1 —% - where 7 1s the radial distance from the centreline of the pipe and
Ve max i

V. .. 15 the maximum velocity which occurs at the pipe centreline. The relationship

betiween the maximum velocity, V. ., and the average velocity. V. is given by

A' 1F_'::I:I'HFL :‘F_'
B' vf:ﬂ'ﬂ?i =1'5¥1:
C. V...=2¥v
D v =25
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Consider a steady, fully developed laminar flow of a constant property Newtonian fluid
through a circular pipe of diameter b . The velocity profile in the pipe 1s given by
(. 47

=|l——= |. where r is the radial distance from the centreline of the pipe and
v:.:n:_x I'\. .I'I

v

V. o 18 the maximum velocity which occurs at the pipe centreline. Let v, denote the

average velocity of the flow. The shear stress at anv location can be written as

o 4y
| 5% % j . If the viscosity of the fluid 15 | the magnitude of wall shear stress

Fi =g
== | 8z
1s given by
A Sy,
D
B. 4uv.
D
c v,
D
b L%
D
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b ERE 1—% |. where 1 1s the radial distance from the centreline of the pipe and
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v 15 the maximum velocity which occurs at the pipe centreline. Let V. denote the

o mEn

average velocity of the flow. If the viscosity of the fluid 15 g, the pressure drop across

a length L of the pipe 1s given by

A 54,&?__1
D’
B 32;;?__1
hL
C. 16;.{?:1[
D
p ek <
D’
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Consider a steady, fully developed laminar flow of a constant property Newtonian fluid
through a circular pipe of diameter ) . The velocity profile in the pipe 15 given by
; T
= | 1—% |. where ris the radial distance from the centreline of the pipe and

V:.:DF_E 1\ J

V. o 15 the maximum velocity which occurs at the pipe centreline. The skin friction

coefficient, C 1sdefinedas C, = Jiri . where V. denotes the average velocity of the
3 PV’
flow and 7, denotes the magnitude of wall shear stress. The relationship between the

skin friction coefficient and the Eeynolds number for pipe flow 1s g1ven as

A CI: g
RED
. el
RED
5
C. CJ,= L
RED
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D C,=
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R
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Consider a steady, fully developed laminar flow of a constant property Newtoman fluid
through a circular pipe of diameter D . The velocity profile in the pipe 1s given by
Vv (. 4]

= 1 Dz J where r1s the radial distance from the centreline of the pipe and
V- = LN

I max

V. mx 15 the maximum velocity which occurs at the pipe centreline. The frictional head

losses are expressed in terms of the Darcy friction factor defined by the egquation:

L% :
k= o i A 5 . where V. denotes the average velocity of the flow and Ap denotes
7 pg " D2g )
the pressure drop across a length L of the pipe. The relationship between the Darcy
friction factor and the Reynolds number for pipe flow 15 given by

o= b
RE:D
B. f=£
RED
i
C. f= 32
RED
D. f= 64
RED
1.1
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Consider a steady, fully developed laminar flow of a constant property Newtonian fluid
through a circular pipe of diameter D). The velocity profile in the pipe 15 given by

¢ 3y
5 [, 4r | : gt g ; :
& =1- }] |- where ris the radial distance from the centreline of the pipe and
Vomex L D J
V. e 18 the maximum velocity which occurs at the pipe centreline. The skin friction

coefficient, C 1s defined as C, = |r“.| and the Darcy friction factor defined by the

2PV

) ¥ - ]
equation; /1, = b =7 el . where V. denotes the average velocity of the flow, 7,
pg Dilg
denotes the magnitude of wall shear stress and Ap denotes the pressure drop across a
length L of the pipe. The relationship between the Darcy friction factor and the skin

friction coefficient 1s given as

A F=C,
B. f=2C,
G 46,
n. F=8C,
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Water flows through a pipe having an inner radius of 10 mm at the rate of 36 kg'hr at
25%C. The viscosity of water at 23%C 15 0.001 kg/(m.s). The Eeynolds number of the
flow 15

A 636

B. 1272

C. 2544

D. 3816

1.1
2 2
2.3
4. 4

A block of weight IV 1s being pulled over a table by another weight I¥; | as shown in the

figure. The block slides on an o1l film of thickness 4 and viscosity u. The block bottom

area 4 15 1n contact with the o1l. The cord weight and the pulley friction are negligible.
Assuming a linear velocity profile in the o1l film, an algebraic formula for the steady

velocity U of the block 1s

{ ——

Wh

A

A

[FF':, -Wh
uA

(W, + W)h
nA

1.1
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2.3
4. 4
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Consider a steady incompressible flow through a channel as shown below. The velocity
profile 1s uniform with a value of wjat the inlet section 4. The velocity profile at

section F downstream is given as

:-LI
K’f} 0<y<é
u=y ¥V, O=2y<H-§
7 H—y H-6=y<H
| m 5 =
¥
______ 39
LGy | s
[ 3] H

The ratio V), /1,18

Al
1

B, —— -
1-2(5/ H)
o B,
1+(5/ H)

p L
1-(5/ H)

1.1
2.2
3.3
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section B downstream is given as

=4

2L

Vv,

channel as shown below. The velocity

o
- O0=y=&
V,, &<y<H-6

H—y H-6<y=<H

_______

o —

x

The ratio @ (where p,and pjare the pressures at section Aand B | respectively,

2
— pu
EP-:)

and o 1s the density of the fluid) 15

1.1
2.2
3.3
4. 4

D.

1
-5/ )
1

1

-5/ B

1

(1-G/m)y

(1-Q3/H)
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boundary layer theory to be wvalid, which among the following is the MOST
SIMPLIFIED form of the linear momentum equation goverming this flow field?

IIEE “ l Tespec

( éu du  du) d & u
A p|l—+tu—+v— I=——p"’ + i —
\ &F ox &y ax oy
[ Bu S | d &n
B p:n—+m—€——ﬁ+ —
L ox ay ] ax v
.
[ Bu Chie &
C. plu—+v— |=u—=
| o v ) '
cii &u
D p—=pu—
.E-.!:l"

1.1
2.2
3.3
4. 4

Consider a steady, two-dimensional, incompressible flow over a flat plate of length L
at zero angle of incidence with respect to the uniform free stream of velocity U .
Assuming the boundary layer theory to be valid, which among the following scaling
relations between the non-dimensional boundary layer thickness and the Reynolds

number, Re, = DL 15 correct?
i
A %: ﬂlu'ﬁe;_
& 1
B. —:
L .fﬁeL
P
L Re;
D. E: 1,
L Re;
1.1
2.2
=]
4.4
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A

L]
ﬂl .‘&aF E!)[tﬁ 3 ‘ F_E !ggt!:[lﬂ'er a flat plate varies with the distance

R
Jx
C. x°
1
x
1.1
22
3 3
4.4

Consider a steady, two-dimensional, incompressible flow over a flat at zero angle of
incidence with respect to the uniform free stream. The boundary layer thickness 1s 1
mm at a location where the local Reynolds number 15 1000. If the free stream velocity
of the flow alone 1s increased by a factor of 4, then the boundary layer thickness at the
same location. in mum will be

A 025

B. 05

C.2

D 4

1.1
2.z
2.3
4. 4

Consider laminar flow of water over a flat plate of length 1 m. If the boundary layer
thickness at a distance of 0.2 m from the leading edge of the plate 15 § mm, the boundary
layer thickness (in mm), at a distance of 0.8 m from the leading edge 15

A 10
B 12
C. 16
D. 32

1.1
2 2
3. 3
4. 4

www.FirstRanker.com



:I A SErﬁra nker

EIFIS 1014

rstR anqu com

incompressible flow over a flat plate at zero angle

of incidence with respect to the un1form v trEes t Bankieeep

boundary laver theorv to be valid. Which among the following conditions 1s satisfied

byt

1.1
2.2
3.3
4. 4

his flow field?
A At y=0,u=0
B. At y=0, u=U_

G‘H

C. Az v—0,

D. None of the abm-‘e
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Consider a steady, two-dimensional, incompressible flow over a flat plate at zero angle

of incidence with respect to the uniform free stream of velocity U .

Assume the

boundary laver theorv to be valid. Which among the following conditions 1s satisfied
by this flow field?

A Asvowx, u—>0

i
B Asyv—ox, ——
‘ﬁ-}:LI

-

cil

C.Asy—>w®, y——>

&y
D. None of the above

1.1
2 2
2.3
4. 4

0

0.332pU72

e,

Consider a steady, two-dimensional, incompressible flow over a flat plate at zero angle
of incidence with respect to the uniform free stream of velocity 7. Which among the

following conditions 1s satisfied by this flow field?

Crif

A As y—>0,

&u

B At v=0. 2%=0
6.31"

5

066400

D. None of the above

2 o
E:L"
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Choose the expression for the displacement thickness. &  of the boundary layer for

flow over a flat plate
@ |"' "'|
A &=[1-=|a
T:l I'-. Hm .-'I

o

B. §'=[—a
=0l

c. &=[2|1-= |ay
oAl
@ | o

D. 5=[|=| &

oh Myt

1.1

L

2 3=

4. 4

Choose the expression for the momentum thickness, & of the boundary layer for flow

over a flat plate
o y
A o=[|1-Z|av

C'IH Haz- .-'I

B. 9:[1@
T
“ul. u)
C. o=[—|1-—|a
‘Cl”m \ ”mfi
of
D. o=[=| &

ph iy )/

1.1
2 2
2 3
4. 4
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displacement thickness and &€ denote the momentum thickness of the boundary layer.
x 15 the axial coordinate along the length of the plate measured from the leading edge.

Which among the following equations correctly represents the momentumn integral
equation for the boundary layer?

Ao = )
PLC dx
s LY TR
AU dx
c r_zﬂ
U dx
D L',=E
ol dx
11
22
2.3
44

A fluid of constant density 2 flows over a stationary, smooth flat plate with an incipient
free stream velocity I7_ as shown in the fisure. The thickness of the boundary layer at
the section -5 1s § . The velocity distribution within the boundary layer 1s approximated

by L!TJ= % . The plate width perpendicular to the plane of figures 1s w. The mass flow

rate into the control volume across the section p-¢ 1s

e
g - -
Flat plate
A D
p PUOW
2
pU._ 3w
R
D. pU.dw
1.1
z Z
3.3
4 4
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the section -5 15 7 . The velocity distribution within the boundary layer 1s approximated
i

by L_=ul . The plate width perpendicular to the plane of figures 1s w. The mass flow

=

rate out of the control volume across the section 7= 1s

ke : ) -:?' &
;;plata
A pU. éw
pU. 5w
2
c PUSw
4
0
1.1
2 2
3.2
4. 4

A fluid of constant density o flows over a stationary, smooth flat plate with an incipient
free stream velocity U7_ as shown in the figure. The thickness of the boundary laver at

=

the section -5 15 # . The velocity distribution within the boundary layer 1s approximated

by Li= l . The plate width perpendicular to the plane of figures 1s w. The mass flow
o

kS

-

rate into of the control volume across the section p-s 1s
q r

'il . il _.?.' [T |
e’
? iy
Flal plate
A0
B. pl éw
o PLOw
2
ij e
4
1.1
2. 2
2.3
4. 4
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the section #-5 15 § . The velocity distribution within the boundary layer 1s approximated
by :T—

U

=

. The plate width perpendicular to the plane of figures 1s w. The mass flow

¥
a

rate out of the control volume across the section g-» 1s

.'"":,?-"'"-"-----_-""_'—'-r—-'—" H“
L : _?._.: (1] I
PR = 3
Flat plate
0
g 3PUSW
4
o PU.OW
2
D. U ow
4
1.1
z2 2
3.3
4 4

A fluid of constant density o flows over a stationary, smooth flat plate with an incipient
free stream velocity U_ as shown in the figure. The thickness of the boundary layer at
the section -5 15 7 . The velocity distribution within the boundary laver 1s approximated
by -

= l . The plate width perpendicular to the plane of figures 1s w. The momentum
o

-

flux into the control volume across the section p-g 1s

T =
Pl = J
Flal plate
A pUlSw
L2 5w
B. 2=
2
L 6w
c. 2=-
3
D. 0
1.1
o 2
3.3
4.4
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A fluid of constant density o flows over a stationary, smooth flat plate with an incipient
free stream velocity I7_ as shown in the figure. The thickness of the boundary layer at

the section -5 15 7 . The velocity distribution within the boundary laver 1s approximated

by e l . The plate width perpendicular to the plane of figures is w. The momentum

I
LT o

flux out of the control volume across the section #-s5 15

) e S 7= (R
-1, M l
P - J
Flat plate
A pUlSw
L Sw
B. "
2
pUSw
3
D. 0
1.1
2 2
3 3
4 4

A fluid of constant density 2 flows over a stationary, smooth flat plate with an incipient
free stream velocity U_ as shown in the figure. The thickness of the boundary layer at
the section -5 15 4 . The velocity distribution within the boundary layer 1s approximated

by ;TJ= l . The plate width perpendicular to the plane of figures 1s w. The momentum
: 4]

-]

flux into of the control volume across the section p-s 1s
q r

oy

-1 =1 5
.y Jo
ﬂ'i_____ - " |
Flat plate
A pUSw
L Sw
B. il
2
[ Sw
c it
3
D 0
1.1
o @
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A fluid of constant density o flows over a stationary, smooth flat plate with an incipient
free stream velocity U7_ as shown in the figure. The thickness of the boundary layer at
the section #-5 1s & . The velocity distnibution within the boundary layer 1s approximated
by —

e l . The plate width perpendicular to the plane of figures is w. The momentum

o

=

flux out of the control volume across the section g- 1s
] r

i ©oet Eot 1
) of |
A————— = J
FI;Iplata
A0
L 5w
B. e
.
L 5w
c. o€
3
L 6w
D. aa®
6
1.1
2.2
232
4. 4
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the section #-5 15 J . The velocity distribution within the boundary layer 1s approximated

by ;TI= l . The plate width perpendicular to the plane of figures 1s w. The magmtude
¢ o

o

of the drag force exerted by the fluid on the plate 15 gn en by

- :.._._:_?,r._____._______.______________ _-...-‘
3 Fi - T
1 v |
—_—— Ly a _,n' 1
o < i
Flat plate
Usw
A b
2
25w
B. it
4
L 5w
ol i
3
U?5w
D. alal®
6
1.1
o 2
3 3
4. 4

A fluid of constant density o flows over a stationary, smooth flat plate with an incipient
free stream velocity I7_ as shown in the figure. The thickness of the boundary layer at
the section -5 15 # . The velocity distribution within the boundary layer 1s approximated

by ri = l . The plate width perpendicular to the plane of figures 1s w. If §* 1s the local

o

o

displacement thickness, the value of % 15

Qo r

.‘I-E -_?.I.' (T} .

il AR

Pz T

Flat plate
AL
2
g 1
4
c !
3
S
f
1.1
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A fluid of constant density o flows over a stationary, smooth flat plate with an incipient
free stream velocity U/_ as shown in the figure. The thickness of the boundary layer at
the section -5 15 7 . The velocity distribution within the boundary layer 1s approximated

by L!_—j= l . The plate width perpendicular to the plane of figures 1s w. If & 1s the local
: o

&=

momentum thickness, the value of {% 15

o T sl T 1
-4 Y
P < -
Flal piate
AL
2
g 1
4
c !
3
p 1
3
1.1
> 2
2.3
4. 4

Consider a constant property Newtonian fluid that occupies the region above a single,
infinite plane boundary. The fluid 15 imitially stationary. Beginning at time =0, this
boundary oscillates back and forth in its own plane with a velocity U, cos(w@r). Which

among the following 15 the MOST SIMPLIFIED form of the linear momentum equation
governing this flow field?

(8u 6u du) & u

A by | =
e & ) @ &

[ 8u i ) o
B. plu—+v—|=pu—=
\ &x av) oy
ﬂ&:{ _”EJ:H
: ~ 6{1'1
D p "+ui =;£ij

|\ ar o av* www.FirstRanker.com
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Consider a constant property Newtoman fluid that occupies the region above a single,
infinite plane boundary. The fluid 1s imtially stationary. Beginning at time =0, this
boundary oscillates back and forth in 1ts own plane with a velocity U l:l:rﬂl:mr:l . Which
among the following conditions 1s satisfied by this flow field?

A At y=0, u=Ujcos(ar)

B. At y=0, u=U,sin (ot

C. At y=0.u=Lj

D. At y=0_u=0

1.1
22
3.3
4. 4

. Consider a constant property Newtomian fluid that occupies the region above a single,
infinite plane boundary. The fluid 1s imtially stationary. Beginning at time =0, this
boundary oscillates back and forth in 1ts own plane with a velocity U/, cos [mr] . Which
among the following conditions 1s satisfied by this flow field?

A As y—o o, u— U, cos(wr)
B. As y > o, u— Upsin( ot
C. As y— o, u—> U

D Asyv—ox, u—>0

1.1
2z
2.3
4. 4
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boundary oscillates back and forth in 1ts own plane with a velocity L m&l:mr:l . Which
among the following conditions is satisfied by this flow field?

A At r=0, u="U everywhere

B. At r=0, u=-U, everywhere
C. At r=0, u=0 everywhere
D.

MNone of the above

1.1
2 2
2.3
4. 4

An nitially stationary infinite flat plate 15 assumed to begin suddenly translating in its
own plane with a velocity U/, at time =0 through an initially stationary unbounded

fluid. The flat plate 15 assumed to occupy the xz-plane, with the initially stationary fluid
occupying the upper half space, y>0. Which among the following 15 the MOST

SIMPLIFIED form of the linear momentum equation governing this flow field?

i &u
A p—=u—
{ Bu & & u
B. plu—+tv—|=8—
o e&x &) &
[ du e & ) cu
C. p| —Ftu—+v—|= R
\ & chx ay J ch
{ S e ) &
D pl—+u =

www.FirstRanker.com



:! .*ﬁ_,-' Ezil;ﬂ;ﬂan lﬁgaﬁteceqmﬁd to begin suddenly translating in its

o i BAERS Ol Sime =0 tyquatim AN SRRy vbdRAFrstRanker com
fluid. The flat plate 15 assumed to occupy the xz-plane, with the initially stationary fluid
occupying the upper half space, 1 >0. A similarity solution for the velocity field 1s
gIVen as:
i
s j?‘
7 f()

where 17 = v#". The value of the exponent » 15

A 2
B. 2
c L
2
D1
2
1.1
2 2
2.3
4. 4

An nitially stationary infinite flat plate 1s assumed to begin suddenly translating in 1ts
own plane with a velocity U, at time r=0 through an mtially stationary unbounded
fluid. The flat plate 1s assumed to occupy the xz-plane, with the initially stationary fluad
occupving the upper half space, v = 0. The velocity at a distance & above the plate at

T T

atime 7 1s equal to T:’ . Attime t, (> # ) the velocity will be equal to ?C' at a distance

-

d, above the plate. The relation between 4, and 4, 1s

A db_fo
a’l 1
B_ ﬁ: i
n’l L
C.
p. (4]
ﬂr1 '~.f“;
o ey
E_ _*:I;;
ﬂrl W5 )
1.1
R
2=
4 4
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Fluid flows over a flat plate with a free stream velocity of U as shown in the figure.
simultanecusly fluid i1s also sucked out of the plate with a uniform velocity I,. As a

result, the velocity profile over the plate does not change with the axial (x) direction.
Which among the following 1s the MOST SIMPLIFIED form of the linear momentum

equation governing this flow field?
Use U

E

"‘l;i}'l'l'l'l'l'l'fl TTTETTT

cdi &u
A p—=p——
2 & ’IE,"J.-"
d*u die
B. g——— V. ==
;aﬁ. a2 ﬁnﬁ.'
du i
C. u—+pV,—=0
‘Iaﬁ." 2 :'afl'
D ;fﬂzﬂ
&
1.1
22
=2 =
4 4
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result, the velocity profile over the plate does not change with the axial (x) direction.

Which among the following conditions 1s satisfied by this flow field?
Use Us

A At y=0,u=U_ and v=0
B. At y=0, u=U_ and v=-F
C. At y=0, u=0 and v=0
D. At y=0, u=0 and v=-F]
1.1
22
z =
4 4

Fluid flows over a flat plate with a free stream velocity of ' as shown in the figure.
Simultanecusly fluid 1s also sucked out of the plate with a uniform velocity V. As a

result, the velocity profile over the plate does not change with the axial (x) direction.

Which among the following conditions 1s satisfied by this flow field?
U Us

!

T

Vo

A Asy—=x_u—>0and v—>0
B. As yv—> o, u—0 and v—>-F
C. As y—>w, u—U_ and v—0
D As yv—o o, u—U_and v—>-F,

1.1

2 2

3.3

4 4
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Fluid flows over a flat plate with a free stream velocity of U/ as shown in the figure.
simultaneously fluid is also sucked out of the plate with a uniform velocity I,. As a

result, the velocity profile over the plate does not change with the axial (x) direction.
Which among the following correctly represents the velocity filed for this flow?

——
A u=U_exp -2 |, v=-T
Lo
AR
B.: u=U_eip|— ol L v=0
S W
{ f v}
C. u=U_| l—exp| - L5 [|: v=-T,
\ \ov)
( RAR
D. u=U_|1—exp| oy 1. v=0

1.1
2 2
2.3
4. 4

Fluid flows over a flat plate with a free stream velocity of I/ as shown in the figure.
Simultaneously fluid 1s also sucked out of the plate with a uniform velocity V. As a

result, the velocity profile over the plate does not change with the axial (x) direction.
The magnitude of wall shear stress 1s given by

A pUF,
B. ol
o 03320U.7,
,’ﬁer
Il
p 03320U
qII'ﬁe,h.
1.1
Z. Z
3.3
4 4
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A Viscous and pressure forces
E. Viscous and inertia forces
C. Inertia and pressure forces
D. Viscous and body forces

1.1
2.2
3.3
4. 4

For flow past a solid object, flow separation is caused by
A, boundary laver thickness reducing to zero
B. favourable pressure gradient
C. an adverse pressure gradient
D. free stream pressure reducing to the vapour pressure

1.1
> 2
2.3
4. 4

At the point of flow separation for flow past a solid object,
A Wall shear stress 1z zero

B. Flow velocity 1s negative 1.e. opposite to the free stream velocity

C. Pressure gradient becomes zero
D. Magnitude of wall shear stress reaches a maximum

1.1
oz
2.3
4.4
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(1) | The fluid 15 well-mixed

(11) | The fluid 15 unmixed
(111) | Rep <2300
() | Rep=2300

(i) and (iii)_
(i) and (iv)
(i) and (iv)
(ii) and (iii)

gowp

1.1
2 2
2.3
4. 4

Prandtl’s mixing length in a turbulent flow signifies

A the average distance perpendicular to the mean flow covered by the mixing
particles

B. the wavelength corresponding to the lowest frequency present in the flow field

C. the magnitude of turbulent kinetic energy in the units of length

D. the ratio of mean free path to the characteristic length of the flow field

1.1
2 2
2.3
4. 4

The instantaneous streamwise velocity of a turbulent flow 15 given as
u(x,y.z.t)=u(x v,z.¢)+u'(x,3,2,¢) . The time average of the fluctuating velocity

u'(x, v.5.8) 1s

A @
5 2
2
c. -%
2
D. 0
11
z
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