Let's understand:

© Effects of force
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\ SCIENCE ‘B[0G
Force is All Around Us

Force & an important part of our lves. When
you walk or run, chew food or lift objects, you
are applying force. You cannot see force but
you can feel its effect

Hmve you ower taken part in foothall
matches or wgofwar? Al these activites
require 8 pulling or pushing force When
playing footbal, you kick the ball using &
pushing force while in wg-ol-war, both teams
pufl hard on opposite ends of the rope to win

¥ Frictional force

¥ Direction = Weight

¥ Gravitational force » Moment of force
» Elastic force ¥ Pressure

# Buoyant forca



@ Force )

Whnl is force?

Forceis a pull or a push upunanuhju:L.J

Almost all daily activities involve force such as
opening a can of food, pressing a switch and
opening a door.

Force may exist in various forms such
as gravitational force, weight, normal force,
frictional force, elastic force and buoyant force.

Let us carry out Activity 8.1 to show the
presence of different types of forces.

I

Photograph 8.1 Force is used to open a
citnt of food amd press o switch

E = S i
- BI. > =
—— . Aim:To investigate the presence of different types of forces. @ !
Materials: Ball, wooden block, sandpaper and water =
= | Apparatus: Spring, retort stand with clamp, 50 g weight, beaker and -

. metre rule -
— @a‘ |A
X Instruction - =
> 1. Throw a ball up in the air (Figure 8.1}, -
. 2. Observe whether the ball keeps going up or falls down. =

Figure 8.1 =
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| 2. Hang a 50 g weight at the end of the spring

| 3. Observe the change in the length of the spring.
| 4. Remove the weight and observe the change in

Questions
" 1. ldentify the forces involved in Activities A, B, Cand D.
| 2. What s the type of force acting on stationary objects?
| 3. What s the type of force that resists the motion of objects?
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Instruction
1. Place a wooden block on a table, Why does the wooden block remain in its position?
2. Then, push the wooden block (Figure 8.2 (al).

| 3. Repeat step 2 by pushing the same wooden block on a sandpaper (Figure 8.2 (b)),
4. Compare the difficulty of pushing the wooden block on the table and on the sandpaper.

Uﬁuo-dmhluck Slndpupnr

" -

{a) Push the wooden block on a table {b) Push the wooden block on a sandpaper
Figure 8.2

L<Z

Instruction
1. Hanga spring on a retort stand.

(Figure 8.3).

the length of the spring.

.02

Instruction

1. Place a wooden block on the surface of the water
in a beaker (Figure 8.4).

2. Pressthe wooden block to the bottom of the
beaker and release it.

3. Observe what happens to the wooden block.




Types of Forces
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Gravitational force is the foree that
points towards the centre of the Earth.
This force causes all objects that are
thrown upwards to fall back to Earth.

Frictional force is the force that | !
resists movement between two Normal force is the force i
surfaces that are in contact with produced when an object isin
cach other. ) contact with a surface. J
Frictional force acts in
the nppu:ﬂi_ﬁuﬂiun of

_ motion. <5

R ——— R

Direction of motion 5 {

] ’
Frickonal force
pe
Buoyant force is the thrust | The weight of an object is
force acting on an object that is defined as the gravitational
floating on the surface of a fluid. _fnr_mclh_gun lL_
Elastic force exists when 4. ﬂ"
a material is stretched or | L
. compressed, . ‘ f
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Characteristics of Force

Force is a vector quantity that has magnitude and direction. Magnitude is the quantity
or value of a measurement.

" |
f:plnit::m {” Photograph 8.2 shows a pushing force with
of force a magnitude of 10 N acting on a box. The

direction of the force is as shown by the arrow
and the point of application of the force is the
hand that exerts the pushing force onto the box.

EEEEEEEREE]

Photograph 8.2 Force acting on a box that
is prushed

#’_ﬂ Force 16 M

i Figure 8.6 shows a hammer being used to

+ remove a nail from the surface of a table. The

. force acting on the hammer has a magnitude of

« 15N and its direction is as shown by the arrow.

” The point of application of force is at the head block

« of the hammer, which is the area where the .

t Puoint of application of for

* applied force is concentrated. bk sz e
Figure 8.6 Force acting when removing a nail
r.r.si'ng d j:l.;.lmrﬂc'r

Measurement of Force

Teacher, how do we
measure force? Do we
. use a matre rula?

Dt

Mo, we measure force by
using a spring balance, A
spring balance operates based
on the principle of spring
exension. The magnitude
of the forca is obtained by
reading the scale on the
\ balanca.




- ,j 2. Record the reading of the spring balance.

{
) Frictional force
== | 1. 5etupthe apparatus as shown in Photograph 8.4,

Unit of Force

The S.1. unit of force is newton (N). The weight of an object is the gravitational force acting on the
object. On Earth, an object with a mass of 100 g has a weight of 1 N. Therefore, an object with a mass
of 1 kg has a weight of 10 N,

kg 10N |

Aim: To measure force.

Materials: Weight (50 g), string, sandpaper and wooden block
Apparatus: Retort stand with dlamp and spring balance
Instruction

- ) Weightof object
| 1. Hang a 50 g weight at the end of a spring balance (Photograph 8.3).

3. Add up to five weights and record the reading of the spring balance,

Questions

| 1. What is the physical quantity measured by the spring balance?

| 2. What is the unit of the physical quantity for your answer in question 17
| 3. What happens to the reading of the spring balance when the number
| of weights is increased? Explain your answer.

Photograph 8.3

2. Pull the spring balance until the wooden block starts to move and record the reading of the

=0 spring balance, .
.| 3. Repeatthisactivity by pulling the woaden block on a sandpaper,
: 4 Wooden block B anice
. | Sting | —_—
= | . = (e iy —
-4 ' — e —

Photograph 8.4

Questions

1. The wooden block moves only when enough pulling force acts on it. What type of force is !
resisting the movement of the wooden block?

2. State the difference in the reading of the spring balance when the wooden block is pulled on

1 the table and when it is pulled on the sandpaper. What is the force involved that causes the

difference between the readings of the two spring balances?

k. -
Lia
_—
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Action-Reaction Pair

Observe the objects in Photograph 8.5. Why do these objects remain stationary? What are the forces
acting on these objects?

There are three different situations that explain every action force has an equal magnitude (same
magnitude) reaction force but in the opposite direction.

IET S A objectthat remains on a table
A book that remains still on a table experiences Normal force
gravitational force known as weight. At the same ’E {Reaction force)

2 time, a reaction force called normal force will

| exist in the opposite direction. The book remains

Weight

still on the table because the magnitude of the {ﬁg:" '

| weight (action force) is the same as the normal )
> force (reaction force) (Figure 8.7).

Figure 8.7 Book that rermains on a table

I ] W’- An object that floats on water

A wooden block that floats on water experiences a
gravitational force known as weight. At the same time,

(Rehction force)
opposite direction. Objects can float on water because the YRy,

7 : 2 ! {Action force)
magnitude of the weight (action force) is the same as the
buoyant force (reaction force)(Figure 8.8),

Figure 8.8 Wooden block
that floats on water

2
[ ant forcs
I 3 @ reaction force called buoyant force will exist in the




Action force Reaction force

Two trolleys in contact with each other

3 will move at same distance but in the
apposile direction,

=
I and launched with a spring mechanism

First trolley
When two trolleys are pushed towards each -
4 other as in Fig.?: a.spzf;n. the first trolley Coropemesectapting
with the spring will exert an elastic force (a)
D on the second trolley (action force) and at Reaction force Action force
| the same time, the second trolley will exert - — ——
D anclastic force of the same magnitude but
I in the opposite direction (reaction force).
© il tosching ch el e s
initially touc each other are
| as in Figure B.:E{hj. they will move at the Fistirchey (b) Sicornd by
o samedistance but in the opposite direction. .
Figure 8.9 Two trolleys pushed close together
I S with compressed spring

{a) Bungee jumper jumping (b} Bicycle moving on rough {e) Hot air balloon
surface floating in the air
Photograph 1

2. Photograph 2 shows a man pushing a car. Show
the direction of the pushing force and point of
application of force on the photograph

()
.\;‘:;5,9
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3. Photograph 3 shows a football being kicked by a player,
{a) Name the forces involved in this situation.
(b} Show the direction of the forces on the photograph,

@ Effects of Force )

orce cannot be seen but its effects can be felt. When a force acts on an object, the force can
change the shape, size and motion of the object.

Let us carry out Activity 8.3 to study the effects of force on an object.

_L:tg 83 . e

. Alm: To study the effects of force. ———
?: Materials: Toy car and plasticine -
_"‘- Apparatus: Table 3
T Instruction |
1. Clear the table of your group,
| 2. (a) Place atoy car atone end of the table as shown in Figure 8.10. 1
{b) Push the toy car using a force of small magnitude. Observe what happens to the stationary .

-1'—' hands. Observe what happens to the movement

1oy car,
{c) Increase the pushing force and observe the change in the speed of the toy car.

(d) Push the toy car again and ask another student
1o block the movement of the toy car using his Toy car

of the toy car. Table

(e} Push the toy car again. Ask another student to
push the toy car from the side. Observe what
happens to the movement of the toy car.

3. Hold a piece of plasticine. Squeeze the plasticine and
observe the shape and size of the plasticine.

4. Record all the cbservations obtained. Figure8.10

5. Make a conclusion about the effects of force observed.

r——|
— ' .
—
— — —
> e
Ny , - 2 {ﬁu‘j[*
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Effects of force

Situation 1 [Table tennis ball)

Movinga .
stationary h —— :'..,:.Q
object
* When a stationary object is pushed,
the object moves
Stopping a TR
e et A -
* When force is applied in the opposite
direction, the object will stop moving
# Force from the
oppesite direction
slows down an !
object -
Changing the
speed of an
oblect that is in
mation # Force from the
same direction
speedsupan ==
object
Changing the i
direction of \‘
mation of an b A7
object » Force from the side changes the
direction of motion of an oblect
Changing the = & T
shape and size
of an object » Force can change the shape and
size of an object
\

[(178)!
I'\_;;.J"

Figure 8,11 Effects of force

Situation 2 (Football)
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Buoyant Force

An object will float if the buoyant force acting on it is enough to support its weight, that is buoyant
force equals to the weight of the object. For example, the rubber duck below has a weight of 10 N. The
reaction force, which is the buoyant force, acts with the same magnitude (10 N} but in the opposite
direction (Photograph 8.6 (a}).

b ]
o)

Buayant force
Weight = 10 N | =10N Weight = 10N =5N

Photograph 8.6 Condition of rubber duck and stone in water

Science
Conversely, an object will submerge if the buoyant force @m
acting on it is not enough to support its weight, that is buoyant
force is less than the weight of the object (Photograph 8.6 (b)), Actual welght: Weight of
an obiect n e air.
Apparent wiight: Weight
of an object mmarsed in
T,

Let us carry oul Activily 8.4 to determine the buoyant force of
an object in water.

LG T e —

== . Aim:To determine buoyant force,
— - Materials: Glass bottle lid, ubber stopper, squash ball, plasticine and string
— Appamatus: 250 ml beaker and spring balance

 Instruction
' 1. Hang a glass bottle lid at the end of a spring balance as shown in Photograph 8.7 (a).
2. Record the actual weight of the glass bottle lid, W,

| 3. Fill 250 ml of water into a beaker.

4, Putthe bottle lid into the water as in Photograph 8.7 (b).
5. Record the apparent weight of the bottle lid, W,.

6. Calculate the bugyant force, F.
- 7. Repeat steps 1 to 6 using a rubber stopper, squash ball and plasticine.




e -~ —— T

g
8. Put the bottle lid, rubber stopper, squash ball and plasticine into the water. Observe whether they g =~
submerge or float. =
9. Record your observation in the table below.

- —
>

Actual weight, W, (N)
Apparent weight, W, (N)
Buoyant force, F (M)

Submerge / float

Question
* 1. What is the relationship between the buoyant force of an object and the condition of the object?

Density and Buoyant Effect

Different materials have different densities. The position of an object in a fluid depends on the
density of the object, whether it is more or less than the density of the fluid.

Will objects that are more
dense than waler submerge
in water, while objects that are
less dense than water float
on water?




(BB permen &1 STE W]

k Aim:To study the effect of density on the position of an object in water.
Problem statement: Will an object that is more dense than water submerge or float in water?

k Hypothesis: An object that is more dense than water will submerge, while an object that is less
dense than water will float.

Variables:
(a) Constant variable: Volume of blocks
(b) Manipulated vardable: Density of blocks
(c) Respanding variable: Position of blocks in water
Materials: Copper block, aluminium block, cork block and Coppar  Aluminiim
k wooden block of the same size
Apparatus: Weighing scale, glass basin and metre rule
Procedure: Lok Vand
1. Weigh the mass of each block. Figure 8.12 Four biocks with the
2. Calculate the volume of each block. same size
3. Calculate the density of each block using the following formula:
: _ Mass(g)
Density (9/cm = oiume (cm)

4. Record the mass, volume and density in the table below.
Copper Aluminium Cork Wood
Mass (g) |

Volume (cm') i |

Density
(g/em’) |

g gy gy g

5. Put the four blocks into a glass basin filled with water. Observe the block that floats or
submerges in water,

Conclusion:
Is the hypothesis accepted? Give your reasons.

Questions
1. Water has a density of 1.0 g cm™. Which block is more dense than water?
k 2. State whether the block that is more dense than water floats or submerges in water.

When an object that is less dense than a liquid is pushed

Upthrust into the liquid, the buoyant force (upthrust force, F) is more than

force, F weight (W) It pushes the object up to the surface of the liquid. The
object will floal (Figure 8.13),

Figure 8.13 Object floats

"|

.-".-'
==
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object (W). It causes the object to submerge to the bottom of the
liguid (Figure 8.14).

‘ ‘ Conversely, when an object is more dense than the liquid,
: the buoyant foree (upthrust force, F) is less than the weight of the
w

Figure 8.14 Object submerges

Table 8.1

Table 8.1 shows the densities of a few materials.
Based on this table, cork floats on water because it is less
pET LR TL T  dense than water. Glycerine, iron, lead, mercury and gold

mm submerge in water because they are more dense than water.

Cork 0.24 240
Water 10 1000
Glycerine 125 1250
lrasn 7.9 7900 2
Lead 113 11 300 E
Mercury 13.6 13 600 E=———1 l-"-:"
Gold 12.3 1% 300 e
4 Figure 8.15 Plirsoll line
TF = Tropical freshwater
F = Freshwater
T = Tropical zone
5 = Summer
w = Winter

WHNA = Winter North Atlantic
Cargo ships are marked with Plimsoll lines —
for safety purposes. Due to the differences
in temperature and concentration of salt, the
density of sea water is different in different parts
» af the world. Plimsoll lines will help to determine
¢ the safe level for a ship to stay afloat.

TEELELEE R
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Lever

We use various types of tools at home and in school every day. These tools help us perform tasks
casily based on the lever principle. What is a lever? A lever is a bar that rotates on a fixed point. A
lever is made up of three parts as shown in Figure 8.16.

Efton ceececcrrercccrrrere
Load
Effort  : Force applied on the bar
Load : Object to be moved
. Bar Fulcrum : Fixed support point
Figure 816 Parts af a lever

A lever is a simple machine. What is the purpose of a lever?

‘Opening a bottle cap with
Opening a can lid with a spoon e :Enlﬂf npmcr

Photograph 89 Examples of levers used to make work easier

Lifting a heavy load . Removing a nail
Photograph 8.10 Examples of levers using miminal force




Levers are classified into three types, first class, second class and third class, depending on the
position of the effort, fulcrum and load.

cecrrrreCEERR R
First class lever Effart

Fulerum
Load

Fulcrum is between load and
effort.

e rECEERERED
Second class lever

Effart

Fulorum

Load

Load is between fulcrum and
effort.

f‘f‘f‘l"!"l‘fl‘f‘ffff‘f-
Third class lever
Effort

Fulerum

Load

Effort is between fulcrum and
load.

{b) Can opener

(a) Wheelbarrow

Load

(2} lce tongs

Effort

{b) Nutcracker
Figure 8.18 Examples of second clags lever

ib) Fishing rod

Figure 8.19 Examples of third class lever

Effort
Load Fulerum

flort

Fulcrum
Load
(c) Scissors
Figure 8.17 Examples of first dass lever
Effort
Effort
ﬂEHﬂl’t
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The tree map below is a summary of the classification of levers.

EERREREEERRRRRRERRERE

l ]

First class lever Second class lever Third class lever
| | I
Fulerum is between Load is between Effort is between
load and effort fulerum and effort fulerum and load
Example: Example: Example:
Scissors MNutcracker Fishing rod
Can opener Wheelbarrow Forceps
p.,: Figure 8.20 Classification of levers
¢‘--"' s

* —==
@cﬂﬂtyﬁﬁ = - =

.l.lm'Tn discuss the various examples of levers in dally life according to their classes, II_
: * Instruction EEare——
o 1. Workin groups. ———
- = 2 Everygroup has to find information regarding tools used in daily life and classify the tools into ——
~ | threeclasses of levers. e
| 3. Label the position of load, effort and fulcrum on every tool. . -—
. 4. Present your group discussion in class. = |

L - - -

The Moment of Force

A force acting on an object can rotate the object at a fixed point (pivot or fulcrum). The tuming
effect produced is called the moment of force.

> The moment of force allows us to do work easily.
> The moment of force depends on the force applied and the perpendicular distance of the
fulcrum to the force.

- )
(]




Examples of moment of force are like using a spanner to tighten a nut and the act of opening a door
as shown in Figure 8.21.

(a)

~ Perpendicular dstance ¥
Forca

Figure .21 Moment of force in daily life

Method to calculate moment of force: M . Perpandicular distance (m)
ul'foml(
1
CT: o
Pivot
(Fulerum) g ure 8.22 Force (N)

Moment of force = Force (N) x Perpendicular distance from the pivot to the force (m)

Unit for moment of force is newton metre (N m).

Example 1: Moment of force = Force (M) x Perpendicular distance from the
pivet to the force (m)

=50Nx02m

=10Nm

Moment of force has two directions,
either clockwise or anticlockwise. It is
found that the direction of moment of
force to tighten the nut is clockwise.
What is the direction of moment of force

to loosen the nut?
Example 2:
The force used to open the lid of a can is 10 N using a spoon of length 15 cm. Calculate the moment
of force
l 10M

Moment of force= 10N x 0.15m

Can =15Nm

i Figure 8.24
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— Giumas e

Alm: To study the relationship between moment of force, effort and perpendicular distance from *
= pivot to force. 1
Materials: Nut and screw :
e
Apparatus: Spanner
Instruction «] '
4 1. Prepare an item that is fitted with a nut and screw. =
~ 2. Hold a spanner in position X as shown in Figure 8.25 and tighten the nut. Then, hold the spanner
— a in position ¥ as shown in Figure 8.26 and tighten the nut. Which position requires more effort?
Which position results in greater moment of force? 4 e
S—
z -
e Figure 8.25 Tightening nut from position X Figure 8.26 Tightening nul fram position ¥ —
= e - S — . =

Moment of force will increase if the:

* magnitude of force increases, by applying a greater force
» perpendicular distance from pivot to effort increases }

 Distance=02m Distance = 0.1 m
p JioON : g1ON -
..@_: : 3 ..@1 z ] g
(a) Figure 8.27 b}

Figure 8.27 shows a spanner used to tighten the nuts, Figure 8.27 (a) shows a 10 N force applied at a
distance of 0.2 m from the turning point and in Figure 8.27 (b), force is applied at a distance of 0.1 m.

In Figure 8.27 (a), moment of force = 10 Nx 0.2 m  In Figure 8.27 (b), moment of force = 10 Nx 0.1 m
=2Nm =1Nm

In conclusion, a greater moment of force is produced when force is applied at a greater distance
from the turning point.



Observe Figure 8.28. The weight of the load produces a clockwise moment. The applied effort
produces an anticlockwise moment to balance the lever horizontally. Therefore, the product of the
magnitude of effort and the perpendicular distance from the pivat (fulcrum) is the same as the
moment required to balance the lever.

Load (N) = Distance of load from fulcrum (m) = Effort (N) = Distance of effort from fulcrum (m})

Distance of effort (m)

|, Distance of load (m)

Load (N
E¥ort (M) Fulcrum &

Figure 8.28 Principle of moments of lever
The formula above can be used to solve daily life problems involving levers as in the following.

e

Figure §.29 shows two children sitting on a see-saw. What is the Jia Yin 'ul'l'umH:u
distance of Jia Yin from the fulerum so that the see-saw is balanced? 200N
Solution:
Load » Distance of load from fulerum: = Effort = Distance of effort
from fulcrum g
00N xd=300N%2m m
g-300Nx%2m Figure 8.19
© 200N

d=3m

Jia Yin has to sit 3 m away from the fulcrum.

Figure §.30 shows a man trying to move a boulder weighing

100 kg using a small stone as a fulcrum. The distance between the
boulder and the small stone is 0.5 m and the distance between the
man and the small stone is 2 m.

Calculate the effort required by the man to move the boulder.
{Gravitational force = 10 N kg')

Solution:
Load = 100 kg x 10
1000 N
Load x Distance of load from fulerum = Effort = Distance of effort from fulcrum
1000 Nx0:5m = Effortx2m

Effort = 1000 ™ = 0.5 m
2m
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Pressure

You have learned that force is a push or a pull applied on an object. But sometimes a large force
cannot push or pull a small object. Why?

Ohserve Photograph 8.11 below.

{a) Pressathumbtack into a plank (b} Pressa coin into a plank
Photograph 8.11

You can press a thumbtack into a plank but you cannot press a coin into a plank even though the
same force is applied. Do you know why?

The examples above show that the effects of force acting on a surface depend on the surface
area on which the force is applied. Force applied on a smaller surface area will result in a larger
pressure. Conversely, the same force applied on a larger surface area will result in a smaller pressure.
Pressure is defined as force per unit area (direction of force is perpendicular to the surface area).

P 2 Force (N) The 5.1. unit for pressure is pascal (Pa).
Surfacearea (m') | 1 Pa equals | newton per square metre (N m-).
oo

,.L Why doesn't an elephant weighing +.
| 5000 kg sink into the ground

l {Photograph 8.12)? This is because
« % thesurface arca of the elephant’s

i sole is large. Therefore, only a small
amount of pressure is exerted on the
ground.




Let us carry out Experiment 8.2 to study the effects of surface area on pressure produced by the
same force,

" Qgp«:r&n:ﬂt 8.2

_Alm:To study the refationship between surface area and pressure.
Problem statement: What is the effect of surface area on pressure produced by the same force?

Hypothesis: The larger the surface area, the lower the pressure exerted,

Variables:

(@) Constant variable: Metal biocks of the same mass
(b} Manipulated variable: Surface area

(c) Responding variable: Depth of dent

Materials: Metal block and plasticine
k Apparatus: Retort stand with clamp, metre rule and thread

. 4

1. Prepare two metal blocks of the same mass.
k 2. Hang the two blocks as shown in Figure 8.31, R':t-— Thrend —— Thread
3. Place a piece of plasticine under the two metal :ﬂ'ﬁ'ﬁ Metal
blocks. clamp || Block [ Metal
4. Release metal block P and measure the depth F block
of the dent preduced using a metre rule, Q
L‘ 5. Repeat step 4 using metal block Q.
Resute L I resscne
k Figure 8.31
k Metal block T P
Depth of dent produced (cm)
k Conclusion:
Is the hypothesis accepted? Give your reasons.
Questions

1. What is the change in depth of the dent produced when the surface area upon which the force
is applied increases?

. What is the relationship between surface area and pressure?

. State an inference based on the observation.

. State the operational definition of pressure,

o wWop

[

o)

®
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Application of Pressure in Daily Life

{a)} Why are the metal blades of skating
boats thin?

(¢} Why do tractors have big and wide {d) What is the purpose of studs on the
whiels? sole of football boots?

Photograph 8.13 Examples of application of presaure in daily life

. A ' o = 212

Alm: To discuss the application of pressure in daily life, ‘
Instruction -
: * 1. Workin groups. |
2. Discuss the application of pressure in daily life. i
— 3. Present your group discussion using a multimedia presentation. ._L
I

9 [ (189)]

e




— Alm:To show that air exerts pressure.

-E”_-s’_‘]’" | 1. Fill a glass with water until it is full
_—
—===

. 3. Hold the card and tum the glass upside down quickly.

Gas Pressure

You would have surely played with balloons. Do you know why balloons expand when they are
blown? Why do the balloons deflate when air is released from the balloons (Figure 8.32)7

Figure 8.32 Air pressure causes the balloon fo
expannd and deflate

The kinetic theory of gas states that air molecules always move
about freely and collide with the walls of its container. The frequency of
collision between the air molecules and the walls of the container will
produce a force that pushes against the walls (Figure 8.33). This force is

called air pressure.

Let us carry out Activity 8.8 to show that air exerts pressure.

Instruction

2. Cover the mouth of the glass with a cand.

| 4. Remove your hand slowly. Observe if the water flows out

i- (Figure 8.34).

- Question

I m mm?waw flow out when the hand that presses the Figure 8.34
— - T

Why do balloons burst when they are left under the Sun . -
(Photograph 8.14)? Is it due to factors affecting air pressure?
Let us carry out Activity 8.9 to study these factors.

LI

Photograph 8.14 Balloons left wnder

— the Sun

©) [
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25;{33' - - S

Efi Alm: To study the factors that affect gas pressure,
Material: Water

Apparatus: Bourdon gauge, 250 ml beaker, Bunsen burner, tripod stand, retort stand with clamp,
wire gauze, wooden block, thermometer, rubber tube, stirrer, round-bottom flask and syringe

@; Volume

Instruction

1. 5et up the apparatus as shown in Figure 8.35,

. 2. Push the piston into the syringe. Observe the change
in the reading of the Bourdon gauge,

3. Pull the piston out of the syringe. Observe the
change in the reading of the Bourdon gauge.

4. Record your observations.

Question
What is the relationship between the volume
- of air and air pressure in the syringe? & gauge

9 2

Instruction

1. 5et up the apparatus as shown in
Figure 8.36.

2. Heat up the water in the beaker
slowly. Observe the change in the
reading of the thermometer and
the Bourdon gauge,

3. Record your observations.

Question
What is the relationship between change in temperature
and air pressure?

= Volume
& Tompesstoee

When a closed container is compressed, the volume in
the container is reduced (Figure 8.37). This causes the
air particles to collide more frequently with the walls of
the container and air pressure in the container increases. Figure 8.37 Relationship hetween

compressed

volume and air pressin



[ emperaure| Thelowe e

When the air temperature in a closed container

temperatiere, the
slower the movement

The higher the
temperalure, the
faster the movement

increases, the air particles move faster. This causes ot . ; .
: air particles of air particles.
the air particles to collide with the walls of the P
container more frequently and with a greater - ¥ Y
force (Figure 8.38), Therefore, the air pressure in ¢ o n B
the container increascs. 3 - 2
€ O o™ ¥ . &
Belationship between Temp and Air .
Pressure e * @ ; ]
itpedf ww passrmyesams. coub GUSE physic | C o
; -relaticnahip-of- . o
x::: f:’:.':::f'”“ e Figure 8.38 Relationship between temperature and
dir pressure

Atmospheric Pressure

When a drink is sucked out of its packet, the packet will compress
(Photograph 8.15). What causes the packet to compress? When the
drink is sucked out, the drink inside the packet becomes a partial
vacuum and the air pressure inside decreases. Therefore, the higher
air pressure outside will press onto the packet and compress it. The
air pressure outside is called the atmospheric pressure. Atmaospheric
pressure is the pressure exerted by the atmosphere on the surface of

the Earth and all objects on the Earth.

ure in Daily Life

Photograph 8.15 A packet
of drink is compressed

The concept of air pressure allows us o use various tools to carry out daily activities easily. Let us
study a few tools that function based on the concept of air pressure in Activity 8.10.

— Cainan

o

| Aim: To show the existence of atmospheric pressure in daily life.

| Materials: Water and shredded paper

. Apparatus: Plunger, Magdeburg hemisphere, straw, syringe,
e | vacuum cleaner, beaker, drinking glass, rubber tube, tiles and

| basin Flunger
— L
Instruction
: 1. Wet the rim of a plunger with water. Press the plunger
! against a piece of tile so that air in the plunger is displaced
> (Figure 8.39). Try to pull the handle of the plunger. Can you
—_— detach the plunger from the tile? How is this situation Tiles
| related to atmospheric pressura? Figure 8.39
e = - o
- "\
. (%) a (1]
= = oAl




—_— 2. Attach two Magdeburg hemispheres together and

tum the screws to remove the air inside. Try to pull and
separate the two hemispheres (Figure 8.40). Can you do
it? Explain this phenomenon.

3. Fill a beaker with water and put in a drinking straw. Close
the upper end of the straw (Figure 8.41), Lift up the straw.
Observe what happens to the water in the straw. Explain
yOUr answer.

4. Arrange the apparatus as shown in Flgure 842, Fill a
rubber tube with water. Close both ends of the rubber
i | tube. Then, place one end of the rubber tube in the water
and the other end at a lower point outside the basin.
Observe what happens to the water in the basin, What

happens if both ends of the tube are at the same level?

| 5 Insertasyringeintoa glass of water (Figure 8.43). Pull the
| piston upwards. Observe what happens.

Scatter shredded papers on the floor. Then, use a vacuum
cleaner to suck all the shredded papers (Figure 8.44),
Observe what happens. How does the vacuum cleaner
function?

Explain all the observations above using labelled figures to show
the action of atmospheric pressure.

Note:
Students need o wse the terms air pressure and atmospheric pressure correctly,




Application of the Concept of Air Pressure in Daily Life

@ When the plunger is pressed
against the sink, the air
inside it will be forced out
and creates an area of low
pressure.

€ The high pressure in the pipe
pushes out the blockage stuck
inside the sink when the

plunger is pulled up.

Magdeburg Hemisphere
@ When the air in the hemisphere is pumped out
so that the space in the hemisphere becomes a
vacuum, the pressure in the hemisphere is zero.
€ The two hemispheres cannot be separated because
the atmospheric pressure outside will exert a very
strong force on the hemispheres,

Straw

© When air in the straw is sucked, the pressure inside
the straw is reduced.

© ‘The higher air pressure outside (atmospheric
pressure] will push the drink into the straw and
finally into the mouth,

Syphon
© The end of wbe B is placed lower than the end I o O Tube filled
of tube A, causing water to flow out from it. with water
© Water in the tube flows out and creates an area ‘:"a.’”] 3]
of low pressure in the tube. b@’ Tl A
€ Atmospheric pressure pushes the water into the j! i
tube, so the water flows out continuously. : B
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Application of the Concept of Air Pressure in Daily Life

Syringe
& When the piston is pulled up, the volume of air in the
cylinder increases. This causes a low air pressure in
the cylinder.
© 'The higher air pressurc outside (atmospheric pressure)
will push the liquid into the syringe.

Vacuum cleaner

€ When the switch is turned on, the fan in the vacuum
cleaner will push air out of the vacuum cleaner. This
causes the air pressure in the vacuum cleaner
to drop.

€ The higher atmospheric pressure outside will ~ Air2=
push the air and dust into the vacuum cleaner.

%’L

High atmeospheric pressung ust

Figure 8.45 Examples of application of air pressure in daiy life

f g

~
Make another hole on the top F:.:;m thnar 'm;?dhmc
of the can so that air can fhow i 4o can "r:':“""m "
in through the second hole to e
Morn, how balance H::di;‘pr:&-;um inside Nk
should | pour out | Can
A can of condensed milk with one hole -
milk does not flow out easily due to high
pressure outside the can,
Air pressure r— Srmall hole
inside is the same,
a3 the air
pressure Milk flows
oulside out :luu_lu
gravitational
el
A can of condensed milk with two holes -
milk flows out easily because air pressure
inside and outside the can is equal
M A
y oy
™)
-.__‘\_ -



Do you know that atmospheric pressure depends on altitude? Atmospheric pressure decreases
as altitede increases. This is due to gravitational attraction. Air molecules closer to the surface of
the Earth are pulled together by the gravitational altraction causing a rise in pressure. At higher
altitudes, air molecules are less affected by the gravitational attraction, so air becomes less heavy and
expands easily. This causes a low atmospheric pressure at high altiade (Figure 8.46).

L* MyMalaysia!

Lesser air muhwh,/-\
exert prassune on the
person who is at the RN G
peak of the mountain. “yui | o] PROSIRS
With the ‘Malaysia Balel spird, tvo
Makwyaans, Datuk M. Magendran and
Datuk N Mohanadas bocame the first
” twn Malaysans to conguer Mound
More air molecules Everest on 23* May 1997. The peak
exert pressure on the - aof Mount Everest has an area of very
person who is at the o bow atmosphens pressure.
foct of the mountain. High . N
pressura

Figure 8.46 Atmospheric pressure af different altitudes

Scan the QR codes below for more information regarding the relationship between altitude and
atmospheric pressure.

Allitwde Caloulator, Atmospheric Pressune and Analysis
hiipd v s de.com pages/ai e - pressu re-at -alitude-caloul sos

Data Analysis Regarding Relationship between Altitade and Atmospheric Pressane
e e owindownZuniverse. ong/eanth/Atmaosphere/pressure_vs_altiiudeiml

Interactive Lab - Interactive Activity and Quiz
hitpfmmshine chpe. wiah eduabs! Oar Atmospheredatm_messre 2 hitml
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When a diver is diving in the sea, his body will i .
experience pressure (Photograph 8.16). The p
weight of the sea water acting on the body of the
diver causes the pressure. What will the diver
experience if he dives decper into the sea? Let us
carry oul Activity 8.11 to find out the answer.

—, a.n . 3 _

——
Alm: To study the effect of depth on pressure in liquids. F —
| .y
Material: Water =
| Apparatus: 50 cm rubber tube, basin and 1 000 m| measuring cylinder 1
. — 7 Measuring | e
. Instruction ] cylinder | .
* | 1. Fill ameasuring cylinder to the maximum volume 1 Air bubble -

+ and tumn it upside down as shown in Figure 8.47. ~

| 2. Put one end of a rubber tube into the measuring Aar
cylinder.

3. Blow air into the other end of the rubber tube.

‘1 Observe the change in size of the air bubbles

rising from the bottom to the water surface.
—— : d Figure 8.47

E 1
— . Questions

i 1. Compare the size of the air bubbles at the bottom of the basin and at the water surface.
| 2. 5tate the refationship between volume of alr bubbles and its depth in the water.
————— 3. Explain this phenomenan in refation to pressure in liquids.

Basin | S

= -— -

Based on the results of Activity 8.11, the size of the air bubbles becomes larger as the air bubbles
rise to the surface. This is caused by the decreasing liquid pressure as depth of liquid decreases. Scan
the QR code below for additional information regarding the effects of depth on liquid pressure,

Eiffiects of Depth on Liquid Pressure
hitpeffoceanservice. noaa gov/factspressure himl

\]
/

®

(€]
@




Effects of Depth on Liguid Pressure in Daily Life

The walls of a dam are designed to be thicker at the base in order
to withstand the high water pressure at the base of the dam.

A diver wears a special suitin order 1o
withstand high water pressire.

The body of a submapi. :
materia] e, th;l ilmarmc is made of stron

hlsh Water press ur:'" not be crushed b}r
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LT SCIENCE " § STEM

It's fun to try!
Try carrying out the experiment shown in the video below to observe the effects of depth on liquid

pressure.
.@ﬁlﬂm

Mechanical engineers camy
oul research on dam designs,
industrial plants, machines
and marny other things. They
need knowledge of physics,
such as the concepl of water
pressure when bullding darms.

Water from the bottom hole shoots out further than water from the upper hole due to pressure
in liquid.

r£ 82

1. Figure 1 shows alever system in equilibrium. Calculate the weight of X.

[FormativelBractice]

Fulernum
Figure 1

2. Figure 2 shows a cuboid with a weight of 5N,
{a) Which surface wall exert the greatest pressure?
{b) Calculate the pressure exerted by each surface.

3. Aballoon filled with helium gas will rise upwards when !
released and float at a certain height. Figure 2
{a) Why does the balloon rise upwards?
(b) Explain the change in the size of the balloon as it rises higher.
{cl Show the forces acting on the balloon when it & floating with the help of a diagram.
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After learning this chapter, you are able to:

B.1 Force

|:| Describe and communicate about force.

[:l Explain that force has magnitude, direction and point of application.
(] Measure force in 5.1.unit.

I:I Expilain with examples that every action force has an equal (same magnitude) reaction force butin
the opposite direction,

8.2 Effects of Force

[ ] Describe and communicate the effects of force.

D Explain and communicate the relationship between the differences in density and the effects of
buoyancy in daily life.

[ Classify and solve problems involving levers based on the position of fulcrum, load and effort.

[_] Explain and communicate about moment of force.

|:| Carry out experiment and communicate about pressure and its application in daily life.

|| Blaborate and communicate about gas pressure based on the kinetic theory of gas.

D Explain and communicate the existence of atmospheric pressure and the effects of altitude on
atmospheric pressure.

|| Explain the effects of depth on liquid pressure.

1. Identify the following types of forces.

fa) \ (b}

Photograph 1




2. State the device used to measure force and the 5.1 unit of force.
Measuring device:
S0 unit:

3. Label the action force and the reaction force acting on the object in Photograph 2 below,

Photograph 2

&, Tick (+) the activity that involves atmospheric pressure.
Inhaling air into lungs

)
Opening a door I
Hanging a picture on the wall using a nail '

Drinking water from a straw

5. Figure 1 shows a nail being removed from a plank using a
hammer. If a force of 5 M is required to remove the nail, what
is the moment of force required to pull the hammer in the

direction shown in Figure 17

6. Figure 2 shows a car that has a weight of 1 000 N.
The area of contact of each tyre with the road is
0.1 m?. Calculate @i

{a) the total pressure exerted by the car on the
road.

(b} the pressure exerted by each tyre on the road.

7. A piece of stone has a weight of 20 Nin the air and 15 N when fully submerged in water, &8
{a) Determine the difference in the weight of the stone in the air and in water.
(b} Determine the upthrust force on the stone.
(€} Explain why the stone sinks in water.
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8. 5uling wants to use a straw to drink from a glass but she
could not suck the water. he finds a small hole on the straw
%Lle 3). 5uggest a method o overcome the problem.

Figure 3
9. Mei Foong is invited to an event held at a field The field has a soft ground. She has two pairs
of shoes as shown in Figure 4. Suggest the most suitable pair of shoes to be worn by Mei
Foong to attend the event. Give your reasons,

Q

Figure 4

10. Azman wants to transfer liquid from beaker B to beaker A (Figure 5).
He has tried a few times but failed. What is the problem? Modify
the set up so that the liquid can be transferred from beaker 8 to
beaker A &84

HOTS _ Mastery 8

11. Wan and Nurul sat on a see-saw (Figure ). The
see-saw is imbalanced because Wan's mass is 45 kg
while Murul's mass is only 30 kg. Suggest how Nurul
can balance the see-saw.

12. Mr.Tan pushes a wheelbarrow on a muddy road
(Figure 7). He finds it very difficult to push the
wheelbarrow. Suggest one modification that can be
made to reduce the pressure exerted on the road.
Explain your answer. =Y

Figure 7




