P SR i Sk

L “ﬁhi}flf 0' the fulhmim‘ surfuce pmﬁiw |
CCPresents the supereritical sate of flow?
() M, Hyand M, (b) M. S and M,
(€) Sy, Sy and S, (d) 8, 8 and C;
oo [PSCC ombined AI Paper VI 2013) |

A - Bt

\;!s . (d) In super critical state of flow, the depth of
flow is below the critical depth line.

flow profile for various sections-—
(a) Mild slope

B BRI ! T

(b) steep slope .

(c) critical slope

Thereforc M3 Sz, Sj, C3 dre ﬂQ“f perilQS f

PR ol s RN




1081. Match List-1 with List-I1 and select the correct ||
answer using the Code given below the Lists :
List-I List-1I
Flow regimes for type of gradually L
Gradually varied flow varied flow profile
(a) Ye~ Yo >y 1. G
®) y>yo >y, 2. M,

(©) Yo>y >y, 3. 53
(d) Y~ Y =~ Yo 4. M,
5. §
Where
yo = normal depth
y. = critical depth
= depth of gradually varied flow

(a) a-1,b-2,c-3,d-4 (b) a-3,b-4,c-5, d-2
(c) a-3,b-2,¢c4,d-5 (d) a-5,b-4,¢-3,d-1
(JPSC Combined AE Paper VI 2013)

Ans (¢)
S3 —Ye” Yo 7Y
- M -y2Ye 7Y
M, -y>Y Y
Si "y>yc “Yo'

. et £  Loa 0

s 1.oo 4han the cPIIC




|

%

1084. For laminar flow in pipes (he moment um
corvection factor is
(a) less than | (by 1.03
(¢) 1.33 (d)y 2.0
[UPPSC State Eng, AL. 2011 Ist Paper]
Ans : (¢) Momentum correction factor ([3) |
(1) Laminar flow ([3) = 1.33

(11) Turbulent flow (f)= 1.2

1085. Where the flow in an open channel is gradually
varied, the flow is said to be?
(a) Steady uniformed [low
(b) Steady non—uniform f{low
(c¢) Unsteady uniform flow
(d) Unsteady non—uniform flow
UKPSC AE (Paper-I) 2007)

Ans : (b) When the flow is changing slowly, it 1s
known as gradually varying flow. In an open channel
with gradually varying flow, the velocity, discharge and
slope of channel varies with distance along channel but
are constant for a position with respect to time.

1086. Laminar flow of a real fluid is given by which

of the following equations?
(a) Hagen—Poiseulle (b) Bernoulli
(¢) Euler (d) Navier—Stokes

(UP RVNL AE 2016)
JUPPSC Civil Eng. A.E. 2013()]

Ans.: (d) Laminar flow is a flow in which the,ﬂpid :
particles move along well defined paths or stream line|

represented by Navier-Stokes equation for a real fluid. |

and all the stream lines are straight and parallel. It is|




1090, Specifié energy oi: a flowing fluid per unit
weight is equal to

2 .
(a) P+V | (b) f—+h
W 2g 74 |
& P
h+— d) —+—+h
(©) 22 (d) ARy

TRB Poly. Tech. Lect. 2012 |

AE Civil Engg. Volume-II 31




1089. At a sluice gate across a rectangular channel, |L
the upstleam flow conditions are: depth of 2.0 1
m; velocity of flow of 1.25 m/sec. The flow
conditions at the vema contracta just
downstream of the gate can be taken as: depth
of 0.44 m; velocity of flow of 5.68 m/sec. What
is the total thrust on the gate on its upstream ||
face (to the nearest 10 units)?

(a) 770 kgf (b) 800 kgf
(c) 825 kgf (d) 870 kgf
ESE 2017

Ans. (a)
Depth Y;'=2m
Velocity of flow V; = 1.25m/sec.
'Yz =0.44m
Vz = 5.68m/sec
V,=1.25m/s
A

2
Z

o
v,=2m f7
4

(2 "0'44) = F 777 954 ~ 770ng“:"
2+0.44 |

PY ‘,:. I PRGNS O ﬂn:l‘ I\Pl' un11

' 1
F=1000x—




[ 1092, The total energy line
gm(lient hy- .
(a) velocity head (b) pressure head
(¢) friction head (d) datum head
ey zr}ru‘nachal Pra.desh.Poly. Tech. Lect. 2019
gladien‘t liile bOtdl energy line lies over the.hydraulic
LHNC by an amount equal to the velocity head.

A i

liecs over the hydraulic

Vi/2g

2
Y velocity head
28 _




109 oW measurement with prandtl-pitot tube
showed that tip reading varies only across the
flow while the side opening varied only along
the flow. The type of flow is
(a) Uniform Irrotational
(b) Uniform rotational
(¢) Non Uniform Irrotational
(d) Non Uniform rotational

Vizag steel MT 2017

Ans. (d) : For flow measurement with prandtl-pitot
tube showed that tip reading varies only across the
flow while the side opening varied only along the flow.
The type of flow is Non Uniform rotational flow.

1097. In a venturimeter the flow takes place at:
(a) gauge pressure (b) absolute pressure

(c) atmospheric pressure (d) none of the above
(UKPSC AE (Paper-I) 2007)

1-————_-—___-—__—___-?
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i 11(}])./Tmnquil flow must always occur
| (a) above normal depth
(b) below normal depth
(c) above critical depth
(d) below critical depth
[UPPSC State Eng. A.E. 2011 Ist Paper]
WBPSC AE 2014

Ans : (¢) In tranquil flows, the velocity will be less than
the critical velocity (V) and this is some time termed as

sub-critical flows.

(1) V< V3
i)Y <Yo
(iii) Fropede Number (F) <1
1102 Match the following lists:
List-1 List-I1
A. Strong hydraulic jump 1. F,<1.70
B. Weak hydraulic jump 2.45<F. <90

C. Undular hydraulic jump 3. F,> 9.0
D. Steady hydraulic jump 4.1.7<F. <23
where F. is initial Froude Number. Select the

correct answer using the codes given below.

Codes
A B CD A B CD

@ 3 4 1 2 b 4 3 21

©4 3 1 2 @3 421

[UPPSC State Eng. A.E. 201 1Ist Paper 7

b lax] £
. S v i
i V et B



1104. For laminar flow in circular pipe, the Darcy-

Weisbach friction factor (f) is equal to
64 16

i) == =L

(@ R (b) R

| 32 80

c) — d —

(c) R (d) R

Where R. = Reynolds number
[UPPSC State Eng. A.E. 2011 Ist Paper]
[UPPSC State Eng. A.E. 2007(11)]

| Ans : (a) Darcy - Weisbach Friction factor
(1) Laminar flow
64

F=— whenR, <2000
R@
(ii) for turbulent flows
F = LRI when R, > 4000

- (R )]/4




1121, The discharge through  a ch%n?cl of
g rectangular section will be maximum if ;

(a) Its depth is twice the breadth

(b) 1ts breadth is twice the depth

(c) Its depth is thrice the breadth

(d) Its breadth is thrice the depth | |

TNPSC AE 2015

Ans. (b) : For the maximum discharge through g
rectangular channel width should be two times of depth

b=2h
For most economical rectangular section hydraulic

|mean depth should be (m = —lzl—J

1122. Select the true statement.

L. Hydraulic jump occurs when 2 supercritical
stream meets a subcritical stream of
sufficient depth,

iI. Hydraulic jump occurs when a supercritical

stream meets g critical stream of sufficient
depth,

(a) Both the statements (i) and (11) are true
(b) Statement (11) alone is trye
(¢) Statement (1) alone is trye
(d) Both the Statements (1) and (11) is false?"-. el
(€) Information insufficient = 0= sioEn

Ans. (&) When i m—— CGPSCAE 2017
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1124. The hydraulic jump occurs when there is a

break in grade from a:

(a) muild slop to steep slope

(b) steep slop to mild slope

(c) steep slope to steeper slope

(d) mild slope to milder slope
[UPPSC State Eng. A.E. 2004(D), 2008]

Ans : (b) The phenomena of hydraulic jump occurs |
when the gradient shifts from high gradient t0 low
gradient or the high velocity stream meets the low

velocity stream.
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! 2
yfl"./ff relationship between discharge and head 10¥

2 measuring equipment is given by Q = k"?,
d measurcment is 2.5%:;
asurement would

and error in the hea
then the error in discharge me

be
(a) 9.25% ®) 7.50%
(c) 4.75% d) 8.75%
GPSC AE June 2019
Ans. (d) : Given equation Q = kH',
80 _TAH
0O 2 H
A
A9 100 _ 7 A 100
9, 2 -H
-- error in head measurement = 2.5
AH
(————x 100 = 2.5)
H
7
=—x2.5
2
AQ
—= %x100=8.75

0

error in discharge = 8.75%




ti938. Flow through a venturi flume is maximum | E.Th
when the depth at the throat is 114
/({'C‘)ne-fourﬂl (b) One-third
(¢) Two-third (d) Half

Haryana PSC AE 2010

Ans. (b) : Flow through a venturi flume is maximum
when the depth at the throat is one-third.

dj

-

[m
o)
[ |
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I}f’T‘hc top width and depth of flow in a
rectangular channel were measured as 4m and
Im respectively. The measured velocities on the
center line at the water surface, 0.2m and 0.8m
Bm/s, 0.6m/s

below the surface are 0.7m/s, 0.8m/s
Using two point method of

respectively. U
velocity measurement, the discharge (in m Is)

in a channel is

(a) 14 (by 1.2

(cy 10 (dy 0%
ISRO Scientist/Engineer 2014

(a) As per two point method of velocity

* 'Ans :

measurement —

Vie+V,; 08+06
e OF - =0.7m/s

V
—
—
P
e 2

S0,Q=V . A=07 5‘{21/4/1 iz 1.4 m’/sec

1143. A rectangular open channel of width Sm is

carrying a discharge of 100 m’/s. Froude
number of flow is 0.8. The depth of flow in the

channel i -
(@) 4m (b) Sm‘
ISRO Scxennst]Eﬁg;necr 2911 '
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. Hmv M asurement
i (Statics, fﬁlt!(‘n%.l!u & Dynamics Flow)

117_?4’ M.mh List-1 (Devic ©8) with List-11 (Uses) and |
7 seleet the correct answer nsing codes the given

y
d lists :
List-1 List-I1
(Devices) (Uses)
A. Pitot tube . Measuring pressure in a
pipe

B. Manometer 2, Mcasuring velocity of
flow in a pipe
C. Venturimeter 3. Measuring air and gas

velocity
D. Anemometer 4. Measuring discharge in a
pipe
A B C D
(a) 1 z 4 3
2 1 3 4
{c) <2 I 4 3
(d) 4 1 3 2
RPSC POLY. TECH. LECT. 2014
Ans: (¢)
Instrument Uses
- | Ventunmeter Discharge
Rota meter Discharge
| Orificc meter Discharge
Pitot tube Velocity
Anemometer Velocity of gas and air
Hydromgter Specific gravity
Mapemeter . ool sPIOSSIIS deis o




1189. is an imaginary line drawn
through a flowing fluid in such a way that the
tangent to it at any point gives the direction of
the velocity of flow at that point—

(a) Vortex line (b) Stream line
(c) Streak line (d) Path line
Gujarat PSC AE (N.W.R.) 2020

Ans. (b) Stream line is an imaginary line drawn

through a flowing fluid in such a way that the tangent

to it at any point gives the direction of the velocity of
flow at that point.

1190. A fluid field is given by, U = xyi + 3yzj — 2yz +
7z2)k” + 3t. The acceleration in z direction at
point (1, 2, 4) would be—

(a) 184 unit (b) 192 unit
(c) 204 unit (d) zero
Gujarat PSC AE (N.W.R.) 2020

Ans. (b) : U=xyl + 3yzj - (2yz +z°)k" + 3t

u=Xy, v=3yZ, W= —2yz—z

a, = acceleration in z- direction.

uow V5w WaW N oW

OX 6y 0z ot
(a,) =0 + 3yz(-2z) + (- 2yz-z ) (- 2y-22)
(A)124=3 x2 x4 (-2x4) (- 2x2x4-4%) (-2x2-2x4)
=-24 x 8 + (-16-16) (-4-3)
=-192 + 384 = 192 unit.

a,=




1192. Flow rate of liquid is measured by the method ||

(a) Coriolis method

(b) Thermal mass flow measurement
(c) Conveyor-based methods
(d) Bourdon tube
DMRC AM 2017 |
Ans. (a) : Flow rate of liquid is measured by the ||
method Coriolis method. O
Bourdon tube is used to measure local atmospheric
pressure.

~ m s w e | i SRR o
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e — e o LT - SELS LA LU ——
1 194 The stream  function of  a  doublet  with
horizontal axis and of strength pis

AN NN R R RLT R RN E, ww

(@) a r () R cosO
21 27K
L L sin0
(C) } rsin () (d) - oI
27 2 T
ESE 2018
Ans. (d)

B The stream function of doublet is —

K sin® | )
[W == where | K =&
T T 2

B The velocity potential function of doublet is—

K 0 4
[45 = 2> 508 ] where {K = %}
I‘ .

1195. Consider the following statements regarding
flow net: -

1. It helps determine the quantity of seepage.

2. It helps determine the upward lift below a

hydraulic structure.

3. It is applicable to rotational flow only.
Which of the above statements are correct?
(@) 1and 2 only (b) 1and 3 only
(c) 2and 3 only (d 1,2and3

ESE 2017

Ans. (a) : Flow net is a graphical representation of

flow of water through a soil mass. It is a curvilinear net

formed by the combination of flow lines and

equipotential lines. |

m Estimation of seepage losses from reservoirs. It 1S |
possible to use the flow net in the. _transformed_,

space to calculate the flow undemeath the dam.
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1203. Streamlines and E qulpnun(ml lines are lines |
that

(@) Can be drawn graphically for viscous flow
around any boundary

U

(b) Form meshes of perfect squares

(¢) Are orthogonal wherever they meet

(d) Can be determined 111.1thumucallv for all
boundary conditions

GPSC AE March 2018

JPSC AE 2009

Ans. (¢) : Equation of equipotential line
v —u

=— =,

dx v
Equation of streamline
dy v

av u

=i vV

mm, =—x—
voou

11 = -1
Equipotential lines and stream lines are orthogonal to
each other.

121

e

1204. There can be no flow across the
(a) Streak line (b) Stream line

(c) Path line (d) Time line

Vizag steel MT 2017




l 1'[ . o : [ ] -
!/2,}’1'.’ The velocity distribution for a two dimensional
’ flow is given by u = ax and v = ay. determine

the equation of the streamline passing through
the points (3, 1).
(b) x-y=3

(a) 3x+y=0
(c) x-y=1 (d x+3y=0
BHEL ET 2019

Ans. (b) : u=ax, v=ay
dx _ dy
u v
dx dy

ax ay
Inx=Iny+inc

lnc=ln—3— —c=3

quation of stream line x —y = 3

YCT




1239. Momentum equation is completely independent of |
(a) compressibility effects
(b) frictional effects
(C) viscous effects _
(d) momentum flux |
APPSC AEE (Civil/Mechanical) 201 2
Ans. (¢) Momentum equation is completely dependent of |
(1)  Compressibility effects
(11)  Frictional effects :
(11) Momentum flux |
Von Karman momentum equation for boundary laver

T, do
pU*  dx

flow—
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1248. \\ hat will be the stream function of flow of an |
mcompressible fluid is defined by u=2, v=8x,
@ w=2x"+2xy+c (b)) y=2x+8y" +c

(C) U/ = 2.\ ‘*"8\ "“" C (d) |// — _4x) +4- 2y 4 C
UPPCL AE 2014
Ans. (d) : Equation of stream function, b Y
- u v

afy

——

= 4x* =2y+c

. |

3x

wo=—4x> +2y+c

~ 1249, Shear strain rate is given by
J 1(ou  ov ov , ou
L

ox Oy ox Oy
1ou oOv 1 av
©) -+t d =
2 8x Oy 2% By
APPSC (PHE) AE Paper-2 2012
ov Ou
Ans. (b) : Shear strain rat¢ = —2— ~ +~(3—}-—
DT




1266. }m me:rt tracer is injected continuously from ;
pomnt In an unsteady flow field. The locus of
f:ocatmns of all the tracer particles at an
mstance of time represents :

(a) Streamline (b) Pathline
(c) Steamtube (d) Streakline
HPPSC Poly. Lect. 2016

f Ans : (d) An inert tracer is injected continuously from a
- |point in an unsteady flow field. The locus of location of
{all the tracer particles at an instance of time represent|

streakline.




1280, If the : 1
"n{h:;! ;‘l:}::":;t f’d in steady, the flild ;MH:* e ,.wl; ‘k
(1) ('Umulin Aceclerntion

(b)) Local aceeleration

(€) Total acceleration

(d) Al of the above
APPSC AEE (CIVIL/MEC HANICAL) 2019

Amns. | (a) Total .lu.clu 1ion 1s sum of local mr*z
COI“'CCll\:C acceleration. If flow is steady then local |
acceleration  is zero.  Hence  only C()ﬂ%‘il(.‘(i"‘»ﬂ':%
acceleration can be present. '
1281. Pascal's Law states that.............. , pressure at al
pomt is equal in all directions.
(a) in a turbulent flow (b) in a laminar flow
(c) in a static fluid (d) ina liquid at rest
SJVNL ET 2019
Ans. (¢) : Pascal's Law states that in a stability ﬂuxd
pressure at a point 1s cqual in all directions.
1282. The type of flow in which the velocity at any
oiven time does NOT change with respect 1o
space is known as :
(a) Steady Flow (b) Compressible Flow

(c) Uniform Flow (d) Laminar Flow
SJVNL ET 2019

Ans. (¢) : In case of uniform flow
7 |

— = constant
dx
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1286 “What will be the value of convective
~~ acceleration and local acceleration for a flow
water in uniform straight pipe of constant
diameter with unsteady flow condition?
(a) Convective acceleration = 0,
Local acceleration = 0
(b) Convective acceleration = 0,
Local acceleration # 0
(c) Convective acceleration # 0,
Local acceleration # 0
(d) Convective acceleration # 0,
Local acceleration = 0 ,
APPSC Poly. Tech. Lect. 2020

Ans. (b) : Convective acceleration =0,

Local acceleratlon #* 0
au du  ou du
a, si—HUuT—+V.—+W.—

Yoot dx o dy 0z

similarly
HV? dv Jdv v

8, = Ut Vo W
Y oddtioox  dy -0z
aw: Oy ow Bw

a :*—+L;__.+grm+“;m;~""
Z
dt - ox - dy - —fr)z

Local or AR c()nviﬁye o1 SR

temnoral adivoctive aecsieration Sl A S E
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1291. The velocity components in x and y directions
’ in terms of velocity potential, ¢ are A
| '\ (‘:{) o CAp
(@ us= -9, Vo= =0 (b) u=—iv=-—"
a\ (W (,1')” ('.\\
, .. _ o
(C) [1__..11)_ v:@ (d) l[:——-:——,\"-:“;—"
Oy Ox oy
AP (VSS-1) PART - A 2017
Ans : (d) ;
, : o, . —0¢
velocity potential in x direction u = -
velocity potential in y direction v =

velocity potential in z direction w = —

%
X
dy
—ob

1292, 7he flow of a liquid at constant rate in a

uniformly tapering pipe is :

(a) Steady, uniform flow

(b) Unsteady, uniform flow

(¢) Steady, non-uniform flow
(d) Unsteady, non-uniform flow

KPSC AE 2020

"Ans. (c) : The flow of a liquid at constant rate in a
. uniformly tapering pipe is steady, non uniform flow.

. Type of flow Example
(1) Steady and uniform flow through a long
pipe  of  constant
diameter at constant
rate
(i) | Steady and non- flow  through a
uniform flow tampering pipe at a
| constant rate
(iii) | Unsteady and constant diameter at
uniform flow cither mcreasmg DL
A L -decreasmﬂgﬁrate |
vy | Unsteadv andnon- | flaw themami




1304 a steady radial flow into an intake, the
velocity is found to vary as (1/r%), where r is the
radial distance. The acceleration of the flow is
proportional to

1
(@ — (b) -]-
¢ E
1 1
(©) e d -
T I

(BPSC AE Paper VI 2006)
45 | YCT
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3. A point In a compressible flow, where the

\ et [
oo |

e

11§ » . . *

I’g velocity of fluid 1s zero, 18 called :

i (a) critical point (b) wvena contracta
(c) stagnation point (d) none of the above

i ¥
A
:
X

;
|

~

! 'Ans : (¢) A point 1n compressible flow, where the
1

'velocity of fluid is zero, 15 called stagnation point.

(UKPSC AE (Paper-1) 2007)

1310. A flow in which each liquid particle has a
definite path and paths of individual particles
do not cross each other, is called a:
(ay steady flow (b) uniform flow
(c) stream line flow (d) non-uniform flow
(UKPSC AE (Paper-I) 200 7/

<

£
i
§
¥
i
i
$

/i

Ans : (c) A flow in which liquid particle has a definite
'path and paths of individual particles to not Cross each
jother. 1s called a stream line flow. |

W

\-.—"

—~ ey Strcam line flow

M
e | T e WCT
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13377 Path-lines refer to the motion of identified fluid ‘_E
7 particles of elements and therefore constitute | 1:
feature of the-
(a) Lagrangian Approach
(b) Ravleigh's Approach
(¢) Eulerian Approach

(d) None of the above
[MPSC 2015 Paper-II Mains]

Ans. (a) : Lagarangian method - In this method any
fluid particle is selected and observation is made about [

the behavior of this particle during its course of motion
through space (control mass approach). |
Eulerian method-In this method, the observer| ]
concentrates on a point in the fluid system. Velocity.
acceleration and other characteristics of the fluid at
that particular point are studied.
1338. The path traced by a single particle of smoke
issuing from a license stick is a o
(@) streamline ~  (b) flow lme
(c) path line (d) streak ;11;‘ "e_

AA’ D {“1;",:; TPas o M7 n



,»?3543 A steadv-non-uniform flow is through
(a) atapering pipe at a constant rate
ar | (b) a tapering pipe at either increasing oOf

lar |
(c) along pipe at increasing rate
of | (d) a long pipe at decreasing rate
| TNPSC AE 2019

g‘gg ;—‘&ns. (a) e Steady and uniform flow— Flow through al
~|jlong pipe of constant diameter at constant rate.
‘s Steady and non-uniform flow — Flow through a

| itapeﬂng pipe at constant rate.

= - £ _ ~k Amesmn at
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| 1364 A velocity potential exists

‘ (a) Whenever the real fluid flow exists

(b) When the flow is real and rotational

(c) When the flow satisfies the conditions of
irrotational motion

(d) When the flow satisfies the equation of

continuity

GPSC AE Dec 2018

Ans. (¢) : A velocity potential exists only for
irrotational fluid flow.
1365. The assumption not made in the derivation of

Bernoulli's equation is

(a) inviscid flow

(b) steady flow

() two-dimensional flow

(d) uniform flow | ok
APPSC (PHE) AE Paper-22012
Ans. (d) : The assumption not made in the derivation|

| of Bernoulli's equation is uniformflow. = |




s i1
LS (I}Qtatmg fluid in w ashing machine is L\ample{ z
(a) Freevoriex

S , (b) Forced vortex
(¢) Irrotational flow -

(d) Uniform flow
Vizag steel MT 2017
1s applied so, it is a

Ans. (b) : In this condition force i
forced vertex.

387. If Velocity potential satisfies
the flow will be

(@) Irrotational flow
(¢) Continuous flow

Laplace equation

(b) Free vortex flow
(d) Forced vortex flow
APPSC AEE 2016

- (@) : If velocity potential satisfies Laplace
equann it represents possible steady incompressible,

irrotational flow,
388. The flow of water through the hole in the
bottom of a wash basin is an example of
(@) Free vortex (b) Forced vortex
(c) Steady flow (d) Unsteady flow
[UPPSC State Eng. A.E. 2008, 2004(D)]
(UKPSC AE (Paper-I) 2007)
Ans : (a) Free vortex flow : When no external torque
s required to rotate the fluid mass, that type of flow is
alled free vortex flow, thus, the liquid in case of free
rortex 1s rotating due to the rotation which is imported
0 the fluid previously.
‘orce vortex flow : It is defined as that type of vortex
low, in which some external torque is required to
otate the fluid mass. The fluid mass in this type of flow
otates at constant angular velocity:. |
steady and unsteady : If all the flow parameters such|
s depth of flow, velocny and dlscharge are constant :
vith respect to time at a partlcular sectlon then ﬂow is
teady otherwise unsteady. ST 2

389, The ﬂow of water m the wash hand basm when

g il IR {4 et G S T S g b
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1391. Fm a ﬂuld flow over a flat pipe with zerg
pressure gradient, the boundary layer

thickness (—o-
X

(a) \/Rex (b)

] is proportional to

1
\ /Rex

1
(C) Rex (d) g’

APPSC AEE (CIVIL/MECHANICAL) 2019
Anms. (b) : The boundary layer would develop on either
side, giving rise to boundary shear stresses. The
magnitude of these stresses depends on R, and the
boundary layer thickness o .

o 5
= for laminar boundary layer
X 4 /Rex d

: o
1.C. oC

1
X ,/Rex
1392. Which object generates less
subjected to a flow field?
(a) Cylinder (b) Sphere
(¢) Aerofoil (d) Square
APPSC AEE (CIVIL/MECHANICAL) 2019

Ams. (¢) : Aerofoil does not have pressure drag as ﬂOW |
doesn't separate on aerofoil.

Pressure drag is the dominant drag at moderate

Reynolds number. Hence, aerofoll has least drag as *?‘
compared (o other blunt objects. AL

drag when




1400. Separation of boundary layer occurs when-

& \
\ dx dx

F

‘e | |
(c) “("B‘) >0 (d) i{[—)—] > () and the velocity
\ x| dx

JPSC AE 2009

Ans. (a) : Separation of boundary layer occurs when it |

has travelled for enough in an adverse pressure
gradient.

[—dﬁ)<0
dx

1401. Relative thickness (3/x) of turbulent boundary
layer on flat plate-
(a) decreases with distance x
(b) increases with distance x
(¢) remains constant
(d) depends on relative roughness

JPSC AE 2009
ESE 1996

O 1
Ans, (a) —oc ==
% 5

(Rex)
As 'X' increase, Reynolds's number increases. As|

Reynolds's number increases, relative thickness (._.“

of boundary layer decreases.




il42.l. \Vllt‘;l compared to a streamlined body, a bluff %!
body will have- L
(a) More pressurc drag and n ore {nc;lmn drag
(b) More pressure drag and less 1‘1'191191‘1 drag
(¢) Less pressure drag and more [ nc;l ion drag
(d) Less pressure drag and less friction drag
Gujarat PSC AE (N.W.R.) 2020
GPSC AE Dec 2018
Ans. (b) : When compared to a streamlined body, a
bluff body will have More pressure drag and less
friction drag.

1422. Change in boundary layer from laminar to |
turbulent is directly affected by- |
(@) Roughness of plate ‘
(b) Pressure gradient
(c) Intensity of turbulence
(d) Velocity of flow

Gujarat PSC AE (N.W.R.) 2020

Ams. (d) : Change in boundary layer from laminar to
turbulent is directly affected by :

e Roughness of plate.
¢ Pressure gradient.
e Intensity of turbulence.
1423. The thickness of bounda
(entrance) edge will be :

ry layer at the leading

@ Maximum @ Minimam
(c) Zero “ () Average st

| Nagaland PSC CTSE 2017 Paper-II
Ans. (c) : Boundary Layer is a re ‘ »

: | gion in the immediate |
1| velocity of the Boundary surface in which b oo ie |



.

W hich factor does mot affect the drag force]
acting on a body?

(a) Density of the fluid
(b) Velocity of the body
(c) Projected area of the body

(d) Density of the body

3 DMRC AM 2017
“Ans. (d) : Drag fore is given as- |
| 1 .
F, = CoApU’

Here-
Cp, = coefficient of Drag.

A = Projected area of body
p = Fluid density
U = Uniform velocity of stream velocity.

+ Drag force does not depend on density of body. _
T3 hadw ac chawn in th
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1430. If §; and &, arc the laminar boundary layer
thickness at a point M distant x from the
leading edge when the Reynolds number of the
flow are 100 and 484, respectively, then the

o

ratio g—l— will be

(a) 2.2
(c) 23.43

(b) 4.84
(d) 45.45

ESE 2018

Ans. () For laminar Boundary Layer—

5.48x

——
—

5, /484
— =

5, 22
s ==

5, 10

voT o
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) dv

o O _
JFAa2 0 == s the pressure gradient and - - the

dx X
velocity gradient in a fluid flow, then the

separation of boundary layer occurs the
conditions are :

@ P oo o L 0¥ o
cL\ dx dx Tdx
() >OEIX 0 (d) >O£1—V—<O
dx dx “dx
BHELET2019

TSPSC D.eputy Engineer 2015

Ans. (d) : The boundary layer separation 0ccurs when
_{1‘12 > O;—c—iy— <0
dx dx
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1444, Separation of fluid flow is caused by
(2) Reduction of pressurc in the dircction of flow
(b) Presence of adverse pressure gradicnt

(¢c) Presence of favorable pressure gradient.

(d) Reduction of the boundary layer thickness
UPPCL AE 2014

Ans. (b) : Separation of fluid flow 1s caused by |

2 N
presence of adverse pressurc gradient (1.¢. -&P— >0)
X

1445. The thickness of laminar boundary layer at a
distance x from the leading edge over a flat
plates varies as

(a) x° (b) x‘f
(d) .\:3;:‘

) x'” | |
APPSC (PHE) AE Paper-2 2912

| Ans. (b) : Let,
| & = thickness of laminar bou
from loading edge.
Blassius equation
4.91x

ndary layer at a distance ¥




/lqu For hydrodynamically rough boundary with |
usual notation:

K i
o' Qo
. K
(C) §<0.25 (d) 0.25< _\— <6.0

[UPPSC State Eng. A.E. 2011 Ist Paper[F

Ans : (a) Hydrodynamic rough boundary :
—{2 > 6.0

b H
Hydrodynamic smooth boundary

—IS<025

> | .
Where, K = surface roughness ey

&' = thickness of lammar sub 183%;
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1467. Drag forceis a function of : :
(1) projected area of the body |
(2) mass density of the fluid
(3) velocity of the body |

The correct anSwer 1S : \
(a) 1and 2 (b) 2 and 3
(¢c) 1and 3 (d) all of the above
PSPCL AE 2012
Ans. (d) : We know drag force (Fp)
Fp = -(2:—‘1 x pAV?

Fp 1s function projected Area (a), p(density) & velocity

| of body.




