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Chapter 2: Force
Learning outcomes:
2.1. Recognise and investigate different examples of forces in nature
2.2. Describe a force as a fundamental interaction in nature
2.3. Define force as a push or a pull and state its unit of measurement
2.4. Investigate the effects of forces on the size, shape and motion of objects
2.5. Demonstrate a simple understanding of weight as the effect of gravity on a mass
2.6. Recall and use the formula Weight = mass x force due to gravity
2.7. Recognise that force can be measured using a newton-meter (spring balance) in the laboratory
2.8. Measure force using a newton-meter
2.9. Define pressure as the force acting per unit area of a surface and state its unit of measurement
2.10. Solve problems related to pressure
2.11. State some applications of examples of pressure in daily life
2.12. Demonstrate a simple understanding of pressure in liquids and gases

2.1. EXAMPLES OF FORCES IN NATURE

a) Frictional force

 Friction is a force that prevents two objects from sliding/rubbing against each other.

 When two objects rub or slide against each other, heat energy is generated because of friction.

Advantages of friction:

1) Friction allows us to walk and run on the ground. Without friction we would slip and fall down.

2) When the brakes of a vehicle are applied, friction is needed to stop the vehicle.

3) Friction allows us to hold objects with our hands without letting them slip away.

Disadvantages of friction:

1) Friction between rubbing surfaces causes materials to wear off.
Example: an eraser,soles of shoes, the tyres of vehicles etc.

2) Friction due to air prevents vehicles from moving at high speeds.
Therefore, vehicles need to use more fuel to overcome the force of friction.

What affects friction?
 The amount of friction between two surfaces depends on the:

1) Type of surfaces in contact with each other - rough surfaces have more friction than smooth surfaces

2) Force exerted between the two bodies in contact with each other- a larger force increases friction

b) Magnetic force
 Magnetic force is the force with which a magnet attracts objects around it.

 Magnetic force is a non-contact force as a magnet need not touch the object that it attracts.

Magnetic and non-magnetic materials

 When an object is brought close to a magnet, it may or may not be attracted to the magnet.

 Materials that are attracted to a magnet are called magnetic materials.

Examples of magnetic materials: iron nails, iron sheets, steel pins and paper clips

 Materials that are not attracted to a magnet are called non-magnetic materials.

Examples of non-magnetic materials: wood, paper, glass, rubber, plastic, ...
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Forces between two magnets

 A bar magnet that is freely supported on a thread always settles in a north-south direction.

 The end of the magnet pointing towards the north is called the north pole of the magnet.

 The end of the magnet pointing towards the south is called the south pole of the magnet.

 When two magnets are brought close to each other their poles exert a force on each other.

 The interaction of the forces between two magnets are known as the laws of magnetism which state that:

1. Like poles repel

Fig. 3(a) Fig. 3(b)

2. Unlike poles attract

Fig. 4(a) Fig. 4(b)

c) Gravitational force
 Gravity is a force with which the earth attracts objects towards its surface.

 Gravity, like magnetic force, is a non-contact force as the earth does not need to touch the object that it
attracts.

2.2. FORCE: A FUNDAMENTAL INTERACTION IN NATURE

2.3. DEFINITION OF FORCE
 A force is either a push or a pull.

 S.I. Unit of force is the newton, N

2.4. EFFECTS OF FORCES ON THE SIZE, SHAPE AND MOTION OF OBJECTS
 A force cannot be seen but its effect can be observed.

Effect Example:
1. A force can change the shape / size of an object. ■ Making small shapes with plasticine

■ Pulling a spring
■ Making a pot with clay

2. A force can make an object move (or increase its speed). ■ Kicking a ball
■ Opening or closing a door
■ Writing with a pen
■ Throwing a stone

3. A force can stop a moving object (or decrease its speed). ■ Applying brakes to stop a vehicle
■ Catching a ball

4. A force can rotate an object or change its direction of
motion.

■ Turning the handle of a door
■ Opening or closing the cap of a bottle
■ The blades of a fan that is blowing air
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2.5. MASS AND WEIGHT
Mass Weight

1. Mass is the amount of matter that a body contains. 1. Weight is the downward force that gravity exerts on a
body.

2. The mass of body remains constant wherever it is
taken, for example on the moon or on other planets.

2. The weight of body depends on:

(b) the mass of the body (a larger mass makes a body
weigh heavier)

(a) the value of the force of gravity (larger planets have a
stronger force of gravity)

3. The S.I. Unit for measuring mass is the kilogram (kg). 3. The S.I. Unit for measuring weight is the newton (N).

NOTE: Both mass and weight are measured with a balance.

2.6. FORMULA FOR WEIGHT
 Mass and weight are related to each other by the following formula:

Weight = mass × acceleration due to gravity
W= mg

where: W = weight is measured in newtons, N

m = mass is measured in kilograms, kg

g = acceleration due to gravity = 10 m/s2 on earth

 The acceleration due to gravity depends on the force due to gravity of the planet where the mass is placed.

 On larger planets the force due to gravity is larger.

Example 1
An apple has a mass of 150 grams. Calculate:
(i) Its mass in kilograms
(ii) Its weight on the earth if the acceleration due to

gravity is 10 m/s2.

Example 2
A person has a mass of 50 kg on the earth.
The person goes to the moon where the acceleration
due to gravity is 1.6 m/s2.
(i) What is his mass on the moon?
(ii) What is the weight of the person on the moon?

2.7. THE NEWTON-METER (SPRING BALANCE)

2.8. USING A NEWTON-METER
Measurement of force

 The instrument used to measure force is called a newton
meter

 To measure the downward force exerted by an object
using a newton metre, the following procedure is carried
out:

1) The newton metre is suspended from a rigid support.

2) The object is suspended from the hook of the newton
metre.

3) A pointer moves on the scale of the newton metre and
shows the value of the force (or the weight).

Fig. 2.1: using a newton metre
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2.9. PRESSURE
 Pressure is defined as the force acting normally per unit area on a surface.

 The force exerted by a solid object on a surface is due to itsweight.

 Formula:
A
F

area
forcepressure  or

A
mg

area
weightpressure 

 Units: N/m2 or pascal, Pa

 ‘normally’ means at an angle of 90o

 The pressure exerted on a surface increases when:

(i) a larger force is applied over the same area, or

(ii) for the same applied force the area is reduced

2.10. SOLVE PROBLEMS RELATED TO PRESSURE
Examples

1. A library table weighing 180 N stands on 6 legs, each is having an area of 0.01 m2.
What is the pressure exerted by the table on the floor?

2. A car weighs 12 000 N. The area of one of its tyres in contact with the road surface is 200 cm2.
What is the pressure exerted by the car on the road?

2.11. SOME APPLICATIONS OF EXAMPLES OF PRESSURE
 Some common examples illustrating how pressure varies with area are:

(i) pressure exerted by the tip of a
thumb tack (large pressure)

(ii) pressure exerted by a tractor
(small pressure)

(iii) pressure exerted by a knife
(large pressure)`

2.12. PRESSURE IN LIQUIDS AND GASES
Pressure in liquids

 Just as a solid, a liquid also exerts pressure.

 The pressure exerted by a liquids increases with its depth, that as we go deeper inside a liquid
pressure is larger.(c)
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Experiment to show pressure exerted by water

 A cylindrical container having three holes
at different heights along its side is
placed beside a sink and is filled with
water.

 Observation: Water from the highest hole
falls closest to the container while water
from the lowest hole falls at maximum
distance away from the container.

 Conclusion: Pressure in a liquid increases
with increasing depth.

Pressure in air

 Air, which is a mixture of gases, also exerts pressure.

 The pressure exerted by air is called atmospheric pressure.

Experiment to show pressure exerted by air

 A is filled with water.

 It is then covered with a small card and carefully put
upside down.

 Observation: The card stays in place and water does
not come out of the container.

 Conclusion: Air exerts pressure.

(the pressure of the water is opposed by the pressure of
the air so the card does not move)
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