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What are forces? Drag forces and friction Fields and non-contact forces

A force can be a push or a pull.

Forces can be measured
using a newtonmeter. ‘—

Forces are measured in
newtons (M). '

Contact forces occur when objects are touching, for example:
= friction

= drag forces (air resistance and water resistance)

* support forces (e.g., reaction forces)

Mon-contact forces work at a distance, for exampla:
* gravity * magnetic force = electrostatic force

Forces always occur in pairs.

The pairs are called
interaction pairs. «+

force axerted by
Sam on Sophie

force exerted by
Sophie on Sam

>

.

Balanced and unbalanced forces

When the forces acting on an object are the

same size, but act in opposite directions, wesay 2y 2N
that they are balanced.

The balanced forces cancel out, and the object

is in equilibrium.

If the forces are not the same size, and do
not cancel each other out, we say they 2N 6 N
are unbalanced.

The larger the difference between unbalanced

forces, the qguicker the object will change speed.

Friction is a contact force that occurs when two objects move against
each other. It happens because all surfaces have some roughness —
even ones that look smooth.

Friction can be reduced by adding lubrication (e.g., oil or grease).
Friction is often useful, for example:

* you need friction to walk across surfaces

» the brakes on a bike need friction to work.

A solid moving through a liquid ora e

gas has to push the liquid or gas ++ S

particles out of the way. This 1 .

produces a drag force on the 4

solid object. a solid moves a solid moves
through a gas through a liquid

\Water resistance and air resistance are drag forces.

Drag forces can be useful if we need to slow something down, for
example, by using parachutes.

Making an object more streamlined will reduce the drag forces on it.

In physics, a field is a special region where certain objects experience
a non-contact force. For example, when
* amass experiences a force in a grawvitational field
» a magnetic material (like ircn) experiences a force ina
magnetic field
» acharged object experiences a force in an electrostatic field.

As you get further away from a mass, a magnet, or a charged object,
the field gets weaker.

Weight and mass

Mass is the amount of 'stuff’ something is made of — it is measured
in kilograms (kg).

Weight is a force so it is measured in newtons.

gravitational

field strength V0

The gravitational field strength on Earth is about 10N/kg.

Your weight depends on the gravitational field strength but your mass
is the same everywhere.

weight (N) = mass (kg) x

When you stand on the floor:

* your weight pushes the particles in the floor together

* the bonds between the particles are compressed

» the compressed particles push back and support you.

bond

R0

A support force that balances

th ight of object i
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Some objects - like springs — can be stretched when pulled.
The amount they stretch by is called the extension.

A force called tension makes a spring return to its original length
{unless it has gone beyond its elastic limit).

Hooke's law states that the
extension of a spring doubles
when you double the force.
This means there is a linear
redationship between force
and extension.

extension x

o force F
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A wave is an oscillation or vibration that transfers energy. Sound is produced by vibrations, which make air

Your ear is made of many specially adapted structures that detect and
Matter is not transferred. Waves can be longitudinal or transverse. molecules oscillate.

transmit sound waves, allowing you to hear noises.
p— —] Sound is a longitudinal wave. pinna semi-circular
F

peak . . canals
fastest in solids (e.g., steel = 5000 m/s)

auditory nerve

in liquids (e.g., water = 1500 m/s)

trough sound
I sound
one complete wave slowest | in gases (e.g.. air = 340 m/s) .

Amplitude — distance from the middle to the top or x ruchlea
bottom of the wave ‘Waves can be reflected from a surface. The wave hitting the surface is
Wavelength - distance between a point on the wave to the incident wave, and the wave bouncing off s the reflected wave.
the same point on the next wave A reflectad sound wave is heard as an echo. The time delay of an eardrum  oval window
Trough - bottom of the wave Peak - top of the wave echo can be used to work out the distance to an object.
Frequency - how many waves go past a particular point in auditary canal
a second, measured in hertz (Hz) or kHz Ultrasound (waves >20kHz) is used to make images of unbormn Part of .

babies, in medical scans, and for underwater (sonar) searches. ear Structure Function
If waves meet they superpose. This means they add up or cancel pinna directs sound into auditory canal
out, depending on if they are in time with each other or not. _j sound travels through i o reach the

auditory canal
Measuring sound outer aar eardrum
Ooacill eardrum vibrates and passes vibrations to the
e illoscopes displ nd waves. -
Transverse and longitudinal waves Ty audend | Vscllose SpiEy SaUnE ossicles
T e rmiddle ) _ .
5 Humans can hear frequencies 20 Hz to e ossicles tiny bones that amplify sound
. 1 m m 7z boudand 20 kHz. Above this is ultrasound. Below P T p———rp—————
ransverse - kow-pitched -
waves oscillation . E : priche this is infrasound. cochlea liquid — sound makes the hairs move,
l — . which sends an electrical signal to your
& quiet and Sound volume is measured in decibels Inner ear brain
EREACOA] fishvsitched e 1o decibel scale is not linear — a circal
illati dicul of o thi itch - semi-circular
pecillations perpendicular i energy transier e " 1008 increass is 10 times the volume. canals helps you keep your balance
oscillations parallel rarefactions
. = B t fi
Longitudinal 1 EnRIEY transier e . ¢ Hearing damage be caused by a number of factors, for example:
waves — N, .L ”l_ . . * ahole in the ear drum (grows back naturally)
oscillations | | RECUTd“’Ig and plagmg SDI.I.'I'IdS * canal blocked with wax (curable)
\&Im sim_?;” In a microphone sound waves hit a diaphragm making it vibrate. * loud saunds or injury, causing damage to the hairs in the
. pres A This produces an electrical signal by moving a coil of wire over k_ cochlea (permanent). J
amagnet. Speakers are the opposite to microphones — an electrical

signal is tumed into sound by moving a cone backwards and forwards.



