Inspire ples| zgio Matter of States i) 8a>g)) dax) o >

asil L)) Zalial) 2Bge (3o alad) Ja0 Juaxi ol

Calal) 2 degiis lals = sl Juaddl = el = pasiad) jae ol Cadll < du) LYl meliadl 5 maliad] 2850

13:11:13 2026-02-25 :zaliall g3se e Calall 38La) 5,6

Jac Gsl | gy Upsse | sl | el bl | g S0 el b | dlal) S | nald S | lals

sals (ro AJ)A.”
¢L').\3

dgiplatl) L gdgiSall £556 talac)

paiial] jic S Caall Crasy e laixVl ol il

@QL’\.«” d>00
@ e aul Lyl
&l dald) i yad] dxll) dre M) gy il elals (e algal]

Al i) (5 o6 5alally paiial] jae () Cinall (oo clilad) (e ay3all

Inspire pliws) zgie Energy Thermal dxl ) 8a>gl) daxl o J> 1

Bridge za 5 zgio JSupl) 881xe dilgil) dax) 1ol 2

Inspire L) zpie lgdl OlxieM o e g Transfer Heat and Energy Thermal ix>| o 3
& dalg dw ) sl Matter of States dalad) c¥l> 12 8a> g3l culy jaig esxds 4
&l dy ) (il Energy Thermal & )l o) a8l 11 a3 culy jaig esxds 5



https://t.me/ae_news
https://almanahj.com/ae/id=38656
https://almanahj.com/ae/id=38656
https://almanahj.com/ae/15physics2/misc
https://almanahj.com/ae/15physics2
https://almanahj.com/ae/15physics
https://almanahj.com/ae/15
https://almanahj.com/ae
https://almanahj.com
https://almanahj.com/files_by_day?country_code=ae&date=2026-02-25
https://almanahj.com/ae/15physics2/sheets
https://almanahj.com/ae/15physics2/slides
https://almanahj.com/ae/15physics2/keys
https://almanahj.com/ae/15physics2/exams
https://almanahj.com/ae/15physics2/quizzes
https://almanahj.com/ae/15physics2/book
https://almanahj.com/ae/15physics2/guide
https://almanahj.com/ae/15physics2/files
https://almanahj.com/ae/15physics2/files
https://almanahj.com/ae/15physics2/final
https://almanahj.com/ae/15physics2/notes
https://almanahj.com/ae/15physics2/reports
https://almanahj.com/ae/15physics2/english
https://almanahj.com/ae/15physics2
https://almanahj.com/ae/15physics2
https://almanahj.com/ae/teacher_id=2944
https://almanahj.com/ae/network15
https://t.me/almanahj_bot
https://www.facebook.com/groups/grade15uae
https://www.facebook.com/grade15uae
https://almanahj.com/s/3771d1
https://t.me/almanahj_bot
https://facebook.com/almanahjae
https://facebook.com/almanahjae
https://facebook.com/almanahjae
https://almanahj.com/s/88929a
https://almanahj.com/s/6b730c
https://almanahj.com/s/b0a22b
https://almanahj.com/s/872e8e
https://t.me/ae_news
https://almanahj.com/ae/15physics2
https://almanahj.com/ae/id=38656
https://almanahj.com/ae/id=38647
https://almanahj.com/ae/id=38639
https://almanahj.com/ae/id=38578
https://almanahj.com/ae/id=38577
http://www.tcpdf.org

ID Resources: Topic 5- States of Matter Qg

Apiubill L aglgiill Aygil
Applied Technalogy High School

Subtopic 5.1: Properties of Fluids

1. Which of the following is/are the unit of 4. The diagram shows a solid block resting on a
pressure? bench. The dimensions of the block are shown.
I.  Pascal (Pa) 40em
II. Newton/meter2 (N/m2) 20 em
. Joule (])
A. Tonly 80cm p i bench
B. Ilonly
V€ landll
D. TandIll

On which labelled surface should the block rest
2. Which of the following is the correct equation to produce the smallest pressure on the bench?
for the pressure?
J A P

A. P=FA
B. Q
J B. P=F/A
C. R
P=A/F
D. AnyofP,Q,orR
D. P=F+A
_ o 5. The table gives four forces and the surface
3. The diagram shows four solid pieces of the area on which each force acts. Which row gives
same metal. Each piece has the same thickness the largest pressure on the surface?
and stands on a bench as shown.
A B Cc D
Force /N Area / m2
A. 20 2
J B 40 2
C. 20 4
D. 40 4

6. A box weighing 360 N rests on the ground. The

Which piece of metal produces the greatest bottom of the box measures 0.30 m by 0.20 m.
pressure on the bench? How much pressure does the box exert on the
ground?
v A A

B. B A. 3.2x103 Pa

C C B. 4.0x 103 Pa

D D C. 5.0 X 103 Pa

v D. 6.0x103Pa
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7. The atmospheric pressure on the surface of
the Earth isabout ____.
A. 10kPa
v B. 100kPa
C. 1000 kPa
D. 100000 kPa

8. Which of the following is equal to the absolute
zero?

v A -273°C
B. 0°C
C. 100°C
D. 273°C

9. The temperature of a gas in a cylinder is
increased at constant pressure. What can you
say about its volume?

V' A, The volume of the gas will increase
B. The volume of the gas will decrease

The volume of the gas will remain

C.
constant

The volume of the gas will increase to a

D. e
certain limit and then decrease

10. states that the volume of a sample of gas
varies directly as its Kelvin temperature.

A. Boyle’s law
V' B. Charles’s law

Archimedes’ principle

D. Pascal’s principle

11. Gas with a volume of 10.0 L is trapped in an
expandable cylinder. If the pressure is tripled
and the temperature is increased by 80.0
percent (as measured in Kelvin scale), what will
be the new volume of the gas?

A 270L

J B. 800L
16.7 L

D. 540L

12. Nitrogen gas at standard atmospheric
pressure, 101.3 kPa, has a volume of 0.080 m3. If
there are 3.6 mol of the gas, what is the
temperature?

A 027K

v B. 270K
0.27°C

D. 270°C

13. The figure below shows two canisters filled
with different gases. Each container has the
same number of gas particles. What is the
temperature of the second gas?

V,=20.0L V,=10.0L
P, = 100.0 kPa P, = 160.0 kPa
T, = 282K Ta=2

A. 176K

J B. 226K
353K

D. 451K
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Free Response:
1. True or False?

a. Absolute zero is the temperature at which all molecular motions cease and a gas would have zero
volume. (True)

b. Boyle’s law states that the pressure of an ideal gas is inversely proportional to its volume at
constant temperature; or the product; PV = constant. (True)

c. Charles’ law states that the volume of an ideal gas is directly proportional to its absolute
temperature at constant pressure; or the ratio V/T = constant. (True)

d. Gay-Laussac's law states that the pressure of an ideal gas is inversely proportional to its volume at

constant temperature; or the product; PV = constant (False)

2. The table below shows the force exerted on four different surfaces A, B, C and D. Rank the pressure
acting on them from the largest to the smallest.

p, = 30 _ 120 Pa Force (N) Area (m?)
0.25
30 A 30 0.25
Py = —— = 40 Pa
57075 B 30 0.75
60
Pc = 200" 30 Pa C 60 2.00
60
- D 60 0.25
Pp =55z = 240 Pa

Pp > P, > Py > P,

3. Match the descriptions to the correct equations in the table below.

_4__ | Boyle’slaw 1 PV = nRT

PV, PV,

_3__ | Charles’law 2 % = ;2 2
. Vi 1,
_2__ | The combined gas law 3 —
I T

_1__ | The ideal gas law 4 PV, =PV,

4. A nitrogen gas of volume 0.022 m3, at a pressure of 10 000 Pa is compressed at constant temperature.
If the new pressure is 9000 Pa, what is its new volume?

PVy =RV,
(10 000 Pa)(0.022 m3) = (9000 Pa)(V,)
V, =0.024 m3
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5. A gas of volume 6.00 L at a temperature of 20.0 °C is compressed to a volume of 4.00 L at a constant
pressure. What is its new temperature?

i 1
T, T,
6.00 L 4.00 L

(273 + 200K T,
T, = 1953 K = —77.7°C

6. A gas is at a pressure of 2.0 X 10> Pa at a temperature of 27°C. At what temperature will the gas
pressure increase to 3.0 X 10° Pa, if the volume is constant?

P P

T, T,

2.0x10°Pa 3.0 x 10° Pa
(273 + 27.00K T,

T, =450 K = 177°C

7.In a certain internal-combustion engine, 0.0021 m3 of air at atmospheric pressure and 303 K is rapidly
compressed to a pressure of 20.1 x 105 Pa and a volume of 0.0003 m3 . What is the final temperature of
the compressed gas?

PV PV, PV, T,

—_ = = T2 e
Ty T, Py

. (20.1 x 105 Pa)(0.0003 m3)(303 K)
2= (1.01 x 105 Pa)(0.0021 m3)

T, =861K

8. 10.0 moles of an ideal gas is at a temperature of 250 K and a pressure of 80 Pa. What is the volume of
the gas?
nRT

PV:TlRT:>V:T

. (10.0 moles)(8.31 Pa - m3 /mol - K)(250 K)
B 80 Pa

=260 m3

9. An ideal gas has a volume of 20.0 m3 at a pressure of 101 kPa and a temperature of 300 K. How many
moles of the gas are in the cylinder?

PV
"SR

(101 000 Pa)(20.0 m?)
"= (831 Pa- m?/(mol - K))(300 K)
n = 810 mol
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Subtopic 5.3: Fluids at Rest and in Motion

1. Which of the following does pressure in fluids
NOT depend on?

A.  Depth

B. Density
J C Shape

D. Gravity

2. A container is filled with liquid to a certain depth
h.

container—

liquid 1

The pressure of the liquid at the bottom of the
container depends on several factors. Which is one
factor on which the pressure does not depend?

the strength of the Earth’s

A gravitational field

B. the density of the liquid
C. the depth of the liquid

J D the strength of the Earth’s magnetic
© field

3. The pressure exerted by a column of liquid is
independent of the .

A. density of the liquid
B. depth of the liquid

J G shape of the container

D. weight of the liquid

4. The diagram shows three vases each with the
same base area. Each vase contains water of the
same depth.

water—__| water—_| water—_

Which statement about the water pressures at
points P, Q and R is correct?

A. The pressure at point P is the greatest.
B. The pressure at point Q is the least.

C. The pressure at point R is the greatest.

J D The pressures at point P, Q and R are the
" same

5. The diagrams show three containers, P, Q and R.
Each container contains the same liquid. The depth
of the liquid is the same in each container.

P Q R

Which statement about the pressure of the liquid at
the bottom of the container is correct?

The pressure of the liquid at the base

A of P is greatest

B The pressure of the liquid at the base
" of Qis greatest

C The pressure of the liquid at the base

of R is greatest

\/ D The pressures of the liquid at the
" bases of P, Q and R are the same
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6. If the density of water is 1.00 x103 kg/m3, how
much pressure is exerted on an object by a 50.0 m
column if water?

A. 5.00 X 10* Pa
B. 5.10 x 10* Pa
C. 1.96 x 10° Pa
V' D. 4.90x 105 Pa

7. Four different liquids are poured into four
containers. The diagrams show the depth and the
density of liquid in each container.

A B Cc D
40cm
30cm
20cm
LLOW H[ HI

liquid density liquid density liquid density liquid density
=31g/em? =12g/cm® =1.3g/cm’ =0.8g/cm®

In which container is the pressure on its base the
greatest?

A A
B. B
Vv oC o
D. D

8. Four identical beakers are filled with equal
volumes of liquids P or Q, as shown. Liquid P is
more dense than liquid Q.

At which point is the pressure the least?

g o W >
g o W >

9. The buoyant force is in which direction?

\/ A.  Upward
B. Downward
C. Circular
D. Toward higher pressures
10. The difference in pressure between the top and

bottom of a submerged object produces a force
knownas___.

A.  weight
B. gravity
C. density

N buoyancy

11._____pushesan ice cube to the top of a glass of
water.
\/ A Buoyant force
B.  Asinking object
C. Density
D.

Compressed air

12. The buoyant force on an object does NOT
depend on the

density of the displaced liquid
acceleration due to gravity

depth of the submerged object

oS o w >

volume of the displaced liquid

13. A block of metal is thrown into a lake. What
happens to the buoyant force as it sinks deeper in
the water?

Increases
Decreases

Remains the same

o o w >

Increases and then decreases
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14. A ball of volume V}, and density pj, is released in 18. What is true about the volume of the displaced
a volume V; of liquid with density p;. The upthrust fluid for an object that is completely submerged?
on the ball is given by __.

The volume of displaced fluid is less

A, Vyppg ” A than the object’s volume
\/ B.  Vyp19 /_ : The volume of displaced fluid is
V. B. han the object’s vol
C. Vippg |\ \ greater than the object’s volume
D. V - The volume of displaced fluid is equal
119 Voc to the object’s volume
15. The magnitude of the buoyant force is equal to p.  Thevolume of displaced fluid is not

the weight of fluid displaced by the object ___. related to the object’s volume

19. A 5.0 kg object displaces a volume of water with

for every object submerged partially ) 3
Vv A a weight of 20 N. What is the buoyant force on the

or completely in a fluid

object?
B. only for an object that floats
only for an object that sinks A. 15N
D. for no object submerged in a fluid J B. 20N
C. 30N
16. The magnitude of the buoyant force equals the
weight of the object . D. 70N
A for every object submerged partially or 20. What is the magnitude of the buoyant force on a
completely in a fluid 20 N ball that is floating in a liquid of density
\/ B. only for an object that floats 800 kg/m?.
only for an object that sinks \/ A 20N
D. for no object submerged in a fluid B. 40N
17. A ball floats, submerged halfway, in a liquid. C. BOON
Which of the statement is true? D. 16000 N
A Ball’s density is the same as the 21. The beach ball in the figure below displaces
* liquid’s density 200 cm3 of water. What is the weight of the ball?
Ball’s weight is equal to the weight of _
Vv B the fluid displaced v A 2N :}vater displaced
y floating ball
B. 20N
C Buoyant force on the ball is less than
* the weight of the ball C. 100N S
D. 200N
D Buoyant force on the ball is greater

than the weight of the ball
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22. Calculate the buoyancy force on a cube that is

partially submerged in water as shown in the figure

below.

A.

J C

D.

23. A 50 cm? block of wood is floating on water, and

/1m
500 1915.{2.......'
1000 N
5000 N
10000N

a 50 cm3chunk of iron is totally submerged in the

water as shown below. Which one has the greater

buoyant force on it?

él
R

Buoyant Force Buoyant Force

The wood

The iron

They both experience the same
buoyant force

Cannot say without knowing their
densities

24. What is the buoyant force on a 20 kg box that
displaces 4 m3 of water?

A
J B.
C

D.

25. If an object weighing 70.0 N displaces a volume

8 x 102 N
4x10* N
5% 10* N
2X10°N

of water with a weight of 20.0 N, what is the
buoyant force on the object?

v A

B
C.
D

200N
50.0 N
70.0 N
90.0 N

26. Three cubes of same size and different masses
are placed in three different beakers of water. The
length of the arrows in the diagram shows the
magnitudes of the forces acting on the cubes.

Which of the statements is/are true?
[. B isneutrally buoyant
Il. density.ypec < density.ypep =

density upe 4
III.  Volume of water displaced by each cube is
the same
A [ only
B. Il only
C. [1I only
v D. landll

27.A 5.0 N stone is dropped in a lake and it sinks.
Which of the relationships below is true for the
buoyant force on the stone?

A F,=0

B. F,=5N
J C  F,<5N

D. F,>5N

28. Three blocks, made of aluminum, iron and lead
of equal volumes are completely submerged into
water. Which of the following is correct regarding
the buoyant force on each of the block?

(paluminum < Piron < plead)

A. Fatuminum > Firon > Fieaa
B. Fauminum < Firon < Fieqa
C. Faluminum < Firon > Flead
\/ D. Fauminum = Firon = Fieaa
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29. Three equal sized balls of volume 10 cm? each
are made of cork, aluminum and lead with their
respective masses of 2g,27g and 113g. They are
submerged in water as shown in the figure below.

Lead

N J

Which of the statements below is incorrect?

A.  The cork would rise up and float
\/ B. Buoyant force on lead is the largest

C. Leadand aluminum would both sink

Each ball would displace the same volume

D. of water

30. According to Archimedes' principle, an object
immersed in a fluid has an upward force on it equal
to

\/ A.  the weight of the fluid displaced

the weight of all the fluid in the

B. :
container

the weight of the fluid displaced

C. minus the weight of the object

D. the weight of the object

31. Which of the following statements is correct
according to Archimedes’ principle?

The buoyant force depends on the weight

A of the object only

The buoyant force is equal to the net
force on a submerged object

J C The buoyant force depends on the weight
" ofthe displaced fluid only

The upward force is equal to the net force
on a partially submerged object

32. A 5.0 kg object is totally submerged in water. If
the apparent weight of the object is 45 N. Calculate
the buoyant force on the object.

J A 50N
B. 40N
C. 50N
D. 90N

33. Find the tension in the wire supporting a
120 kg object of volume 0.1m3 submerged in water
as shown in the figure below.

v A 196N
B. 392N
C. 880N 0.1m?
D. 2200N

34. A 8.0 kg object is totally submerged in water
and the scale reading is 60 N. Calculate the buoyant

force on the object.

v A 20N
B. 52N -
C. 68N
D. 140N

35. Rank the reading of the scales in the figure
below from lowest to greatest?

(A) (B) ()

A<B<C
J B. C<B<A
B<C<A

D. C<A<B
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36. Which is the best set-up of an experiment for
measuring the loss of total weight of a body
immersed in a liquid?

k

- = == =TT TRw
e [ZEEy E==

Body touches Body Floats

the bottom on top Suiﬁ?ﬁg in
A.  Tonly
B. Il only

Vv C. Ilonly
D. Tandlll

37. Which explains why ships can be made of steel
and still float?

A.  Boyle’s law

=

Pascal’s principle

0

Bernoulli’s principle

\/ D. Archimedes’ principle
38. Why does ice float?

A. Itis an amorphous solid
B. It has strong cohesive properties
J C. Ithasalower density than water

D. It has ahigher density than water

39. If an object sinks in a fluid, .

the density of the fluid is greater than

A, the density of the object

J B the density of the fluid is less than the
' density of the object

the density of the fluid is equal to the
density of the object

density has nothing to do with
D.  whether an object sinks or floats, only
which state of matter the object is

40. An object will be in equilibrium in a fluid if _.

the weight of an object is greater than

A, the buoyant force

the weight of an object is less than the
buoyant force

the weight of an object is equal to the
\/ C g ) q
" buoyant force

the weight doesn't affect if an object
sinks, only its state of matter

41. An object will NOT sink if its weight is the
buoyant force.

Vv

Less than or equal to
Greater than or equal to

Similar to and almost equal

o o w >

Different from and almost equal

42. Which of the following statements is/are correct
about neutral buoyancy?
I.  The object is lighter than the fluid it
displaces
II.  The objectis denser than the fluid it
displaces
[II.  The object’s weight is equal to the fluid it
displaces

A. Tlonly
B. Il only
v C. Ilonly
D. Il and III only

43. The density of water is 1.0 g/cm3. Which of the
following substance will float on water?

Substance | Density

1 5.0 g/cm3
2 2.0 g/cm3
3 1.5 g/cm3
4 0.50 g/cms3

Substance 1
Substance 2

Substance 3

oS o w o»

N

Substance 4
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Free Response:

1. The pressure due to the liquid on an object immersed in that liquid is 4500 Pa. The density of the liquid is
900 kg /m3. What is the depth of the object below the surface of the liquid?

P = hpg
4500 Pa = (h)(900 kg/m3)(9.8 N/kg)
h=051m

2. An object is 60 cm below the surface of a liquid. The pressure due to the liquid at this depth is 9000 Pa. What is
the density of the liquid?

P = hpg
9000 Pa = (0.60 m)(p )(9.8 N/kg)
p = 1531 kg/m3

3. An object of mass 20 kg displaces 0.004 m3of water when it is fully immersed in a water tank.
a. What is the weight of the object when in air?

F, =mg = 20kg x 10 N/kg = 200N

b. What is the buoyant force on the object immersed in water?
Fpuoyant = pVg = (1000kg/m?)(0.004m?)(10N /kg) = 40N

c¢. Whatis the magnitude of the net force acting on the object immersed in water?
Fret = Fy — Fpuoyant = 200N — 40N = 160N

d. What is the density of the object?

M _20k9 000 kg/m?
P=y T 0004m3 g/m

4. A 2.5 kg block of metal with a volume of 2 x 10™3m3 is totally submerged in water.
a. Calculate the buoyant force on the block.

Fy =Vpg = (2 x 1073m?)(1000)(10) = 20 N

b. What is the net force acting on the object?
Fpet =Fj—F, =(25%x10)—20N =25-20=5N

c. Explain if the object will sink or float?
It will sink, because the buoyant force is lesser than its weight
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5. The figure below shows the weight of a metallic cube in air and water.

a. Draw on the diagram above, all the forces acting on the cube when immersed in water.

10N [

b. Find the buoyant force.

Fbouyant = Eg — Fret

¥

=10—-7=3N

TNL

7N L
Fscale

[Fe

Fs

c. Calculate the volume of the metallic cube.

Fbouyant = PwaterVg

Fbouyant _ 3

V=

9Pwater 10 x 1000

=3Xx107*m3

6. A metal ring of mass 1.5 kg is first suspended in air and then immersed completely in water. The scale reads
8.0 N when the ring is in water.

a.

What is the reading of the scale when the ring is in air?
F,=mg=15kg X10N/kg = 15N

What is the buoyant force on the ring when immersed in water?

Fret =

EJ - Fbuoyant

Fouoyant = By — Free = 15N —8.0 N =7.0N

What is the volume of the ring?

V=

Fbuoyant _

7.0N

=70 x10™*m3

pg  (1000kg/m3)(10 N/kg)

What is the density of the ring?

m

P=7

1.5 kg

7.0 Xx1074m

s = 2143 kg/m3

/.
Water Displaced
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7. A metal block is first supported by a spring balance as in figure P and then submerged in water. Use the diagrams
(P, Q & R) to answer the questions (a to c).

10N

Figure P

Fi gure Q Water Displaced Flgu re R WaterDisplaced

a. What is the mass of the metal block?

E
m=-<

g

__WN
M= ToNjkg ~ Y

b. Figure Q shows the block partially immersed in water. The reading of the balance changes to 14N.
i. What is the buoyant force on the block?
F, = 20N — 14N
F, = 6N
ii. Whatis the weight of the water displaced?
Weight of the water displaced = Buoyant force = 6N

c. Figure R shows the block fully immersed in water. The reading of the spring balance became 10N.

i. Calculate the volume of the block.

F,
Fbuoyant =Vpg=V= Luoyant
Pa
V= 20N — 10N
1021(;/{g % 10

V=1.0x10"3m3

ii. ~ What is the density of the metal block?
m

P=7

2kg

= Tox1079ms - 20X 10%kg/m?

p
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8. A cylindrical ice cube of radius 0.1 m is partially submerged in water as shown in the figure below.

a. Calculate the upward force acting on the ice (consider m=3).
F, = weight of the liquid displaced = py4terV g 1Y
F, = 1000 x (mr2h) x 10
F, = 1000 x 3 X 0.12 x 0.2 X 10 = 60 N

b. Indicate on the figure the forces acting on the ice.

c. What is the mass of the ice?
E
g

Fbuoyant

m =

60 N 02m

™= 10N kg - 0 K9

d. When the ice melts, explain what happens to the level of water? F

a

The weight of the ice is equal to the weight of the water that would fill the submerged volume of the ice.
When the ice melt into water the volume of melted water is exactly equal to the volume of water that the
ice was displacing. So, the level of water remains the same.

9. Figures I, I and IIl below show the position of a body immersed in different liquids.

= J\\J

L TEw E=z

Body touches Body Floats ody freely
the bottom on top suspended in
the fluid

a. Identify if the statements in the table below are true for I, II, Il or ALL the figures above.

Which figure?

Statement I, 11, 1l or ALL
The magnitude of the buoyant force is equal to the weight of fluid displaced by the All
object
Normal force acts on the body [
The density of the object is less than the density of the fluid 11
The magnitude of the buoyant force is equal to the weight of the amount of fluid 1
that has the same volume as the object

b. In figure IlII, the body is fully submerged in water and displaces 200 g of water. What is the buoyant force

on the body?

Fouoyant = weight of the liquid displaced
200

Fbuoyant = <m kg) (10 N/kg)

Fbuoyant =20N
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c. What is the volume of the body?

. F) buoyant

2]
20N

V= 1000 kg/m? x 10

4

=20 x10"*m3

10. Identify with reasons if the objects below are sinking, neutral or floating.

AFs Sinking
The weight of the object W, is much greater than the
buoyant force Fg. There is a net downward force, so the
block will sink to the bottom of the tank.
W
v
F eutral Buoyanc
AFs Neutral Buoyancy
The weight of the object W,, the same as the weight of the
water displaced Fg. There is, therefore, no net force, and
* the can will remain wherever it is placed in the water.
'T'u
v
. Floating
B | The weight of the object W} is less than the buoyant force
Fg, so there is a net upward force, and the object will rise.
Vi,

14. Beaker A is filled to the brim with water. Beaker B is the same size and contains a small block of wood, which
floats when the beaker is filled with water to the brim.

a. State Archimedes’ Principle. - w
B

The buoyant force on an object is equal to the weight of the A
fluid displaced by the object

b. Explain which beaker, if any, weighs more? ®0¢
Since the wood is in equilibrium, the weight of the water
displaced by the wood is equal to the weight of the wood.
Therefore, the beakers will weigh the same).
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12. An object weighs 25N in air. Will the object weigh more or less when it is immersed in water? Explain your
answer?
The object’s apparent weight is less when it is immersed in water than when it is in air.
Fnet = F:g — Fp
its weight (downward force) will decrease by the value of the buoyant force (upward force).

13. What determines if the object will float or sink when placed in a liquid?
The buoyant force determines if the object floats or sinks. If Fg > F; the object floats and if Fg < F; the object sinks,

OR, the object’s density should be less than the liquid’s density

14. A ship made of dense metal can float on water. Explain.

Although the metal is denser than water, it floats due to its shape as it just depends on whether the ship weighs
more or less than the amount of water that would fill the same space. Real ships have lots of air inside, so they
weigh less than the same volume of water, so they float.

15. Use Archimedes’ principle to explain how a hot air balloon rises up.

The upward buoyant force acting on a hot air balloon is equal to the weight of the cooler surrounding air displaced
by the hot air balloon. The air inside the balloon is hot and less dense than the surrounding cool air. Therefore, the
buoyant force due to the cooler surrounding air is greater than the weight of the hot air inside the balloon, causing
the lift.

16. Use Archimedes’ principle to explain how a submarine sinks and floats.

The submarine sinks by pumping water into its chambers so that its average density is greater than that of water
and so will move downward

The submarine floats by pumping water out its chambers so that its average density is less than that of water and
so will rise.

17. Explain how fish apply Archimedes’ principle in their movement through water.
Fish use Archimedes’ principle to control their depths. To move upward in the water, the fish expands its swim

bladder by filling it with gas to displace more water and increase the buoyant force. The fish moves downward by
contracting the volume of its swim bladder.
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