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CHAPTER

Q1

Q2

Q3

Q4

ARankine {oval) hall body PPis subjecledioa
two dimensional flow with uniform velocily V,
resulling in typical streamlines as shown inthe
figure by dotted lines y

reie

.
e
ea,
e

The point A on lhe body surlace is
{a} separationpoint

(b} stalf point

{c) stagnation point

(d} point ol maximum velocity

Withihe same crass-seclional area and immersed
in same Wurbulent flow, Ihe largest total drag wilk
beona

(a) acircular disc or plate held normal 1o llow
{b} asphere

{c} acylinder

{d) astreamlinad body

In which of the following the friction drag is
generally farger than pressure drag?

{a} Acircular disc or plate held normal 1o llow
{o} Asphere

{c} Acylinder

{d} Anairloil

Orag force in a function of
{3} projecied atea of the bogy
{£} mass density of the lluid

Qs

Q6

Q7
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) Sft;gbcity of the body
{d) #dbof these

A slreamilined body is defined as a body aboul
which

@ ihe flowis laminar

{t) etiow s along the streamlinés

{c) the llow separation is suppressed

{d) 1he dragls zero

The lifttormula given by

Lift = VT

where g is density of tha lluid, V, is lree stream
velocity and T circulation would be valid for
(a} two dimensional sieady flow

&) iRcompressibla flov

{c) - bady af eny shape

{d} Albof these

A circular cylinder is rotated in anticlockwise
direction and anideal fluid flows perpendicular
10 its axis in horizontal direction. The cylinder
will experience

a} dragin horizental directionof flow

{b) liftin venically downward direction

{c} liltin vertically upward direction

) Nalift

The drag (orce experienced by an abject is

(a) e verical component of the resultant ifuid
dynamic larce acting on (he object

(b} the horizontal force due lo pressure variation
over the surlace of the object

{c} the componentof the resultant fiuid dynamec

force in the flow direction

iha resullant fluid dynamic force acling an

the abject

{d

[==3

Q9

Q.10

Q.n

Q.2

Q.13

In Stoke's law lor drag on small spheres, the
ratio of pressure drag to shear dragis

1
@ 2 ® 5

1
© 3 (0)3

Superposition of circulation of girenglh 1 on
uniform flow of velocity U, normal (o a circular
cylinder of radius a, praduces a sudace velocity
(Vg as

NP i Td
[&)] 2Usm0+2—n (b) 2Using o

. T . T
{c) 2Using +E_a {d) ZUS'“B_E}E
Whal is the ratio ol tha lilt coefficient o drag
coeflicient of an airfoll section al stall?
fay 1.5 0y 3
cy 15 (d) 20

Magnus eftect may be used advaniageouslyin
games such as crickel, tennls, table tennis and
goll. In order 10 obiain a lift i.e., a rising curve
forthe trajeclory of Ine ball, from left to right, the
nalure of the spin lo be givenis

{a) anticlockwise inthe vertical plane

{b} anticlockwise inthe horizomtal plang

{c) clockwise in the vertical plane

{d) clockwisa in the horizontal plane

Match List-1 (Predominant drag) with Ulst-Il
{Motion of) and selecl the correct answer using
the codes given below Lhe lists:
List-1
A. . Delarmaliondrag
8. Surfacedrag
C. Formdrag
List-Il
1. Awing of an airplane
An air bubble in honey
3. Araindrop

n
b

Q4

Q15

com>»

4. Aparachule
8. Acricket ball
Codes:

A B C
@ 23 5 14
hy 2 13 45
© 1 23 A5
d ! 235 4

Various objects and Reynolds number (R ) of flow
pas! tham are given in Lisl-1. Lisl-ll comains
the drag coefficients of these bodies, Malch List-1
with List-}l and select the correct answer using

the codes given below Lhe fists:

List-1

A, Long circutar cylinder normai to the flow
A,=10°

B. Long circular cylinder normal o the ftow
R, »5x10°

C. Sphere, Rn-5x105

D. Longrectangular plate, A, > 10°
List-ll

1. 200

2. 120

3. 033

4. 020

Codes:

(a)
D)
©
@ 3 2

N W
W N W
P e
- A& A - D

Malch List-1(Body) with List-ll (Drag coellicient)
and selecl he carrecl answer using the codes
given below the Iists :

List-l

Arfol{A, > 107)

Sphere (10° < B, < 10%)

Fiat plale perpendicular te flow (A, > 10%)
Droplet (R, =0.1)

List-ll

240

1.90

050

0.003

s



Codes:

A B C D
@ 1 2 3 4
) 4 3 1 2
©@ 4 3 2 1
@ 4 1 3 2

Q.16 Consider the following stalements:

1. Friclion and pressure drag depends upon
the shape and position of immersed body

2. Il athin plate is kept parallel o direction of
flow, Ihen Ihe pressure drag is zero

3. 1l a thin plate is kept perpendicular to the
moving fluid, 1hen friction drag.is zero

Which of these slalemenls isfare correct?

(a) Both1and3  {b) Only3

(c) Both1and2 {(d)1,2and3

Q.17 Deformalion drag

1. exisls when viscous forces are much more
predominate han inertia forces

2. mainly exisls in very small objecls maving
al very smail velocity through fluids of high
viscosily

3. exisistor higher values of Roynold's number

Which of Ihese statemenls isfare correct?

{a) Only3 {p) Both1and 2

(c) Both1and3d (d)1.2and3

(.18 An aeroplane having a wing span of 16 m and

chord ol 2.5 m weighs 11 lonnes. |l it gels
airborne at a velocity of 300 kmph, then the
coellicient of littis ngarly

{a) 0.0004 {b) 0.0006

(€) 04 (d) 0.65

Q.19 A sphere of certain diameter, vhen Towed

submerged under water, expericnces a drag
force of 4 Nevaons al a velocity of 1.5 ms. If
another sphere ol Wwice lhe diameler ol lhe
sphere referred as above, is lowed with the sama
velocily in water, the drag force oxperienced by
this sphere will be
(@) BN

{c) 24N

{b) 16N
(d) 32N

Q.20

Q.21

Q.22

Q.23

In the sloke’s axperiment of falling sphere, il is
found that a sphere of 5 mm diameter falls in a
liquid with terminal velocily 20 mm/s giving a
drag coelficienl of 240. Tre ralio of specific
gravilies is 2.85. Which one of the lollowing is
the kinematic viscosily of the fiquid in stokes?
fa) 35 (b 10.0

(c) 2250 {d) 1000.0

A ping-pong ball. having a diameler of 3.6 cm
and weighing 2.4 g. is served wilh a horizontal
velogity of 10 misec and a spin (hat gives rise
{a coellicient of lift of 0.2. Assuming the density
ol air to be 0.00128 glce, the lift experienced by
Ihe ball is nearly
(@ 13g

c) 0.13¢

by 130 :
(d) 0013 ¢

A 1 m wide and 3 m long flat plale, held
slalionary, parallal 1o the liow direction of a
uniform incoming stream of water of velocity
3mis, leaves avalocily profils, alits trailing edge,
varying linearly irom zera al (he plate to the free-
slream velocity of 3 mis al 5 cm away iem the
plate. The waler llow is only on one side of the
plate. Assuming the pressure io be the same
everywhére in the llowing water, the drag farce
on the plate will be
(&} 75N

{c) 625N

Match List-1 with Uist-It and select the cotrect

answer using the codes given below the lisls:
List-l

A. Singing of lelephone wires

B. Velociy profile in a pipe is initially parabolic

and hon (latterns

Formalion of cyclones

Shape of Rolameler tube

List-ll

Vortex llow

Drag

Vorlex shedding

Tutbulence

(o) 66.7 N
() 56.25N

=]

Ll ol A

Q.24

Q.25

Codss;

. B
fa) 3 1
o 2 1
© 3 4
(@ 2 4

e N
wn WO

intentionally provided.

Reason (A}: A turbulent boundary layer, since it
has more mamentum than a laminar boundary layer

can belter resist an adverse pressure gradient,

{a} bolh A and R are truz and R is the comrect

explanation ol A

{b) both A and R are true but R is not a correct

explanation of A
{c} Aistrue but R is false
(d) AisfalsebulRistrue

It will exparience a lill force in the direction of

: N
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1.{c) 2 (8) 3. {d) 4.(d}

Assertion (A): The ‘dimples’ on a golf bali are

A circular cylinder held in a uniform flow from
riorth to sotilh as shown in the figure, is rotated
about its own axis in the anliclockvdse direction.

5, {c}

@ N - D)s
@ E @w

Q.26 Anobjecthas a projecied area of 1 m?normalilo

Q.27

the direction of flow and 2 ¥ in the direction of
flow. it has a drag coefflicient of 0.4 {or a
Reynold's number of 107, The drag force {in ki)
on body over a characterisiic lengih of 245 m
when moving (hrough waler at 20°C will be
[Take p = 9.8 x 10~ N-sfm?]

@ 320

(b) 540

fc} 31.26

{d) 8272

Asserlion (A): When a cylinder is placed in a

. rectifinear flowwith its axis perpendicular totlow,

8. {d)

o drag force is exerted in an ideal fluid flow,
Reason {R): The fiow net and hence pressure
distribulion is symmetrica! about a diametrical
plane perpendicular to the flow.

{a} both Aand R are rue and Ris the comrect
explanation of A

both Aand R are rue bul Risnct acorrect
explanationof A

{€) Aisirue bul Ris false

{d) Aisfalse but Ais true

{&;

e

7.(b) 6.(c} 9 (b} 10 {c)

1. {c) 12. (d) 13. (b} 14.(a) 15. (¢} 16.{d} 17.{b}) 18.{d) 19.{b) 20. (b}

21 (b) 22, (d) 23. (c} 24.(s)

25. (d) 26. (b} 27.(a)
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17.

18.

8.

{d}

For rising curve for he trajeciory of the ball, it
force in the vertical plane is needed. So for lelt
1o right trajectory, clockwisa rolation should be
given inhorizonlal plana,

(o}
Delormalion drag exisls for very small valua of
Reynold’s number (B, = 0.2)

(d}
F
CV. = Vz
°y
11x 1000 x9.81x2 -
W0x1000Y
(16)(2.5)1.2(—5%—] .
{t)
o O
R O

Therelore, if the diameler of the sphere becomes
wice,

ool

= 4)(51

=4xd
= 16N

b)

24
%%

VD
Ry = o
gives v = 10 m¥s
= 10-3 % 107 slokas '
= 10 slokes

21, (b}
Lift force,

1 2
F;_ = ECLQPA Ve

- %xO.Qx(ICDO)z x0.00129% %

=1313¢g
{b)
Velocity correspending to Reynold's number of
107 is caleulated by

3.6)
4

i

28.

pWL i
R, = "'I:["
A n
= V= PI—
107 x9.8x 107 _
= Y= ocorzas M

{Max. projected area is considered)
~Dragonthe object,

Fy= =xCpxpxAxY?

DY -

%xo.4x1n’xzx42

= B4kN



