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Q3

Asserlion {A): The buoyant farce for afloating

body passes through the ceniroid of the

displaced volume, .

Reason (R}: Tha lorce of buoyancy is a verticat

lorce and equal (o the weight of fiuid displaced.

{a) bolh A and R are lrue and R is Ihe comect
explanation of A

(b) bath Aand R are lrve but R is not a correct
explanation of A

(c} Aistrue bul Ris false

(d} Ais false but R is true

Asymmelrical right circular cone of wood lloals
in fresh water with its axis vertica! and lhe apex
down. The axial height of the cone is 1 unit. The
submerged perlion has a height h, measured
upwards from (ha apex. What would be the
height of the cenlre of buoyaney from the apex?

h S
@ 3 © 3h

2 3
@ 3 (@ 7

The increase in metacentsic height

1. increasc slability

2. decrease stabilily

3. increases comfort tor passengers
4. decreases comfort for passengers
The correct answer is
(8 tand3

{c) 2and3

(b} tand 4
{dh2and 4

A small plaslic boal loaded with huts and balts
is lloating in @ bath Wb, I the cargo is dumped
mlo the waler, allowing the boat 1o lfoat emply.
then the waler level in the tub will

Qs

Qe

Q7
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Qs

Fluid Mechanics

Buoyancy and Floatation

{a} risa
{c} roichange

{b) fall
{d) Nona of these

When a block of ice floating on waler'in 2
container melts, lhe level of waterin the container
{a) rises

{B) first falls and {hen rises

{¢} remains the same

{d) lalis

A cubical body is dropped in water andis found
to have neutcal equitibrium, If it is dropped in
sea waler {specific gravily = 1.03)

{a} it will be in siable equilibrium

(b} it will be in unstabla equilibrium

(e} it will be in neutral equilibrium

{d) the body will sink

Two cubes of size 1.0 m sides, one of relative
density = 0.60 and another of relative density =
1.15, are connecled by a weighlless wire and
placedin alarge lank of water. Under equilibrium
Ihe lighter cube will project above the water

surface to a height of :
(a) 10cm (b} zero
(¢} 50cm {d) 25¢m

A reciangular floating body 20 m long is 5 n
wide. The waler lane is 1.5 m above the bottom.
I[1he cenlre of gravityis 1.8 mfrom the bottom,
then ils melacentric height will be appraximately

@ 33m ) 1.65m
{) 0.34m (0) 0.30m
What is buoyan! force?

(a) Laleral force acling on a submerged body:
(&) Resuliant force acting on a submerged
body



{c} Resuttanl force due to water on a body
{d) RAesultant hydrostatic force on a body due
1o luid sutrounding it

Q.10 Forfloating bodies, howis the metacentricradius
defined?
{a) Thedistance belween centre of gravily and
the melacentric
... (b} Secand momentof area of plane of floation
ahout centroidal axis perpendicular loplane
of rotationfimmersed volume
{c} The dislance between cenira of gravily and
the cenire of buoyancy
1d} Moment of inertia of the body aboul its axis
of rolationfimmersed volume

Q.11 Consider tha Iofiowing stalemants:
i. Increasing the matacentric height ol a ship
causes Increase in the pariod of rolling,
2. Thefrequency of pitching can be reduced
by adding more loads along the lengthol a

‘ ship below its cenire of gravily
3. Aship has different metacenires in ralling
and pitching
4, Stabfitycanbeimproved by Increasing the
width and reducing the drafl.

Which of these Slatements are correct?
(a) 1,2 3endd {bj 1,2and 4
fc} 1,2and3 {d) 2.3and 4

.12 Consider ihe {ollowing stalements related lo the
stability of floating bodies:

1. The matacentre should be above the cenire
of gravily of the loating body for slable
equilibrium during small oscillations.

2. For a Hoaling body. stabiity is not

 determined simply by the relative posilons
of centre of gravily and centre of Buoyancy.

3. Thepositionof melacentre of 2 floating body
is fixed irrespective of tha axis of

oscillations,
* 4. Largevalue of metacentric height reduces
the period of roll of the vessel.
Which of these stalements are correct?
fa) 1and3 {b)y 2and 4

(€} t.2and4 (d) 1.2,3and4

Q.13 Asserticn {A¥: Slability of a floaling body is
delermined by the relative position of the centra
of gravity and Ihe centre of buoyancy.

Reason (R} If metacentre of the floaling body

is above the cenire ol gravily of ihe body., then

the ftoaiing body will be in slable equilibrium,

{a) both«A and R are true and R is the correct
explanation ol A

{b} both Aand R are wue but Ris nota correcl
expignalion of A

{c} Aisirue bulRis false

{d} Ajisfalse bul Ris true

Q.14 I kis the radius ol gy:ation, h the metacenlric
© height. gthe acceleralion due to gravily, the lime
of osclitation of a lloaling body, is

(a} x\‘?; (b) 2r -g—’;

{c) 2-¥% {0} "Ja%‘

.15 Passenger shipsaradasignedto have arelatively
small metacentric height which lies in the range

ol :
fa) 0.40.3m {b) 0.3-06m
{c) 0.6-09m {d) 09-1.2m

0.16 March List-l viith List-11 and sefect the correcl
answer using the codes given below the lists:

ListI:

Submarged body

Floating body

Melacentric heighl

Buoyancy

List-li

1. Forceonacurved surface

2. Momentof intertia

3. Meiacentre

4, Force acting vertically up

5. Centre ol buoyancy

Codes:

som>

A B C D
@y 5 3 2 1
i 1 2 3 4
©@ 5 3 2 4
) + 2 5 4

Q.17 A solid cylinder of langth L, diameter D and
specific gravity 0.6 floals in neutral equilibrium
inwater wilh its axis verical. Whal is the ratio of

LtwoD?
v3 243
(a} 3 ) ra
] 5
C} —= dy —=
© 55 @
.18 Match the following .
Column-| ‘
A. Mbelow G
B. Mand G at same location
C. Mabove G

M = Metacenler
G = Cenlre of gravily
Calumn-1
1, Stable equilibrium
2. Unstable cquilibrium
- 3. Neutralequiliprium
C

odes:

- A B C
@ 1 3 2
)y 2 3 1
0 1 2 3
© 3 1 2

Buoyancy and Floatation

1.{e) 2.(d) 3J.(b) 4.(b) 5. (c}
11.(d}) 12, {c) 15.(d) 14.(b) 5. (b)

21. (¢}

Buoyancy and Floatation

7. )

Water

Q.19 Ahomogeneous circular cylinder of length hand
radius r and specilic gravity 'S lloats in water, It

snoted that 7 = %’l _Under whichol the following

condition, (loatation will be unstable
a) $<022.8>011

(b} 0.22<5<033

{c) 0.33<S5<0.66

(d) 066<5<0.99

Q.20 The least radius of gyration of a ship is 8m and
metacenlre height 70 em. The time period of
oscillation of the ship is

(a) 3.05sec (b} 6.78 sec
{c) 60.08sec (d) 19.18 sec

Q.21 Amelalcube of size 15cm x 15 ¢cm x 15¢cm and
specific gravily 8.6 is submerged in a two-layered
liquid, the bollom layer being mercury and the
lop layer being water. The percenlage of the
volume of the cube remaining abave the inlerface
will be, approximately.

{a) 68 {b) &2
(©) 40 (0 25

6.(a) 7.{d) B.(c) 9. {d) 10.(a)

16. (b) 17.(d) 18.(0) 19.{c) 20.(d)

Weight of blocks = Weight ol displaced liquid
Tx1x1x06+1x1x1x115
sixIxIxl+(1~)x1x1x1
= 175 =2-x

= x = 025m=25cm

8. (¢}

oM = L _pG



1.

186.

19,

86 = 1.8—155—: 1.09

20x5°
M = Traoxexis ®
= 034m
(d)
k?
T=
G ey
= T e —-—-1
JGM
{b)

For passenger ships metacentric heighlis 0.3 m
10 0.6 m and lor cargoships metaceniric height

08w i.2m
(o)
For neulral equilibriun GM =0
Lo 1
0 " JBs(-)
1 1
= J8x06x04 = Zx 0.3x0.4
1. {100 5
= =X e = —
4 Yax4 3
(c)
e

>
:

:

H

)

[
o o

)
——t
b

For unstable equilibrium
GM <0
. BM-BG <0

20.

21.

K{Q"r h-=x

Bdxnrlx 2 <0

16nrt
6dnrx

h-x
-— <0 .
2 <

4x T
4

L 8" _hms
4xhHx S 2

= (25-2)(3§-1)<0D

1 2
:§<S<'3'

rk'*’
T_quQ—

BxB
= en, |-————=18.18 sec
™o7x9.a1

(d)

(¢

Let the percontage of cube remain above
inlerface is p.

The buoyancy force is

p, = (001p)x 157
+ 1369, (1-001p) x 15%g
This force will be equal lo the weight of the cube
= 86p,, 15 :

~ 0.01p +13.6{(1 ~0.01p) = 86

= 126x001p=136-86=5

: p = 39.7%=40%



