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Equations which students must learn, recall and apply.
These will not be provided in exams
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[Students are not required to calculate the total resistance of two 
resistors joined in parallel.]
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The following equation applies to uniform acceleration:

(final velocity)? — (initial velocity)? = 2 x acceleration x distance

[ vV - =2a s]

final velocity, v, in metres per second, m/s

initial velocity, u, in metres per second, m/s
acceleration, a, in metres per second squared, m/s?
distance, s, in metres, m

Near the Earth’s surface any object falling freely under gravity has an
acceleration of about 9.8 m/s2.

An object falling through a fluid initially accelerates due to the force of
gravity. Eventually the resultant force will be zero and the object will
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apply this equation which
is given on the Physics
equation sheet.
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Students should be able to describe wave motion in terms of their MS 1c, 3b, ¢
amplitude, wavelength, frequency and period.
The amplitude of a wave is the maximum displacement of a point on -
a wave away from its undisturbed position.
The wavelength of a wave is the distance from a point on one wave -
to the equivalent point on the adjacent wave. =
The frequency of a wave is the number of waves passing a point
each second.
[
: 1 MS 1c, 3b, ¢
period = il
i frequency Students should be able to
[ T= 7 aPpIy this equatiop which i§
period, T, in seconds, s g;]\gzr; on the Physics equation
frequency, f, in hertz, Hz
The wave speed is the speed at which the energy is transferred (or
the wave moves) through the medium. ¥
°
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A lens forms an image by refracting light. In a convex lens, parallel
rays of light are brought to a focus at the principal focus. The
distance from the lens to the principal focus is called the focal length.
Ray diagrams are used to show the formation of images by convex
and concave lenses.

The image produced by a convex lens can be either real or virtual.
The image produced by a concave lens is always virtual.

Students should be able to construct ray diagrams to illustrate the
similarities and differences between convex and concave lenses.

The magnification produced by a lens can be calculated using the
equation:

magnification = %
Magnification is a ratio and so has no units.

Image height and object height should both be measured in either
mm or cm.

In ray diagrams a convex lens will be represented by:
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4.5.7.3 Changes in momentum (physics only)
Conte Key opportunities for skills
development
When a force acts on an object that is moving, or able to move, a
change in momentum occurs.
™ tons F = m x a and a= 2=k MS 3b, ¢ o
© equations K= m x a and a =77 Students should be able to
Ay apply this equation which
combine to give the equation F = = is given on the Physics
Equation sheet.
where mAv = change in momentum
ie force equals the rate of change of momentum.
Students should be able to explain safety features such as: air bags, WS 1.2, 4 -
seat belts, gymnasium crash mats, cycle helmets and cushioned :
surfaces for playgrounds with reference to the concept of rate of -IF .
< w 5
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recall and apply this equation v.

P e &
Conte
All waves obey the wave equation: =|
wave speed = frequency x wavelength MS 1c, 3b, 3¢ 3
=1 Students should be able to
[v=r4] recall and apply this equation.
wave speed, v, in metres per second, m/s
frequency, f, in hertz, Hz 0O
wavelength, A, in metres, m
Students should be able to:
* identify amplitude and wavelength from given diagrams
* describe a method to measure the speed of sound waves in air AT1
Ws23,24,26,2.7,3.1,35
* describe a method to measure the speed of ripples on a water AT1, AT4 M
surface. WS2.3,24,26,27,31,35 _[f°
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Students should be able to calculate the amount of energy associated
with a moving object, a stretched spring and an object raised above
ground level.

The kinetic energy of a moving object can be calculated using the
equation:

Kinetic energy = 0.5 x mass x (speed)®

E, = %m V2
kinetic energy, E,, in joules, J
mass, m, in kilograms, kg

speed, v, in metres per second, m/s
827x1169in < [ m

Key opportu
skills develoy
WS 12,438, ¢
MS 1a, c, 3b,

MS 3b, ¢
Students shot
to recall and ¢
equation.

1 [E)

B« 0n ¢




image14.png
Gl (AR e, 55

File_Edit View Window Help

5 o

Do | QRBESE|®

Bookmarks. «p]

B 3
& 1 Introduction |
S0P 11 Why choose!
AQAfor GCSE |=
Physics
S0P 12 support |
and resources
1o help you
teach
e 2
Specificati
onata
glance
e 21
Subject
‘content
22
Assess
ments
(L]
Working
scientific
ally
& 4
Subject
content

=N =i Tools

Fill & Sign | Comment

Replace

Find

Select +
Editing

The amount of elastic potential energy stored in a stretched spring can
be calculated using the equation:

elastic potential energy = 0.5 x spring constant x (extension)2
[, = ¢ d]

(assuming the limit of proportionality has not been exceeded)
elastic potential energy, E,, in joules, J

spring constant, k, in newtons per metre, N/m

extension, e, in metres, m

The amount of gravitational potential energy gained by an object raised
above ground level can be calculated using the equation:

g.p.e. = mass x gravitational field strength x height
[E =mgh

gravitational potential energy, E , in joules, J

mass, m, in kilograms, kg

gravnatlonal field strength, g, in newtons per kilogram, N/kg (In any
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Everyday electrical appliances are designed to bring about energy
transfers.

The amount of energy an appliance transfers depends on how long the
appliance is switched on for and the power of the appliance.

Students should be able to describe how different domestic appliances
transfer energy from batteries or ac mains to the kinetic energy of
electric motors or the energy of heating devices.

Work is done when charge flows in a circuit.

The amount of energy transferred by electrical work can be calculated
using the equation:

energy transferred = power x time

[E=P1]

energy transferred = charge flow x potential difference
[E=07]

energy transferred, E, in joules, J

power, P, in watts, W
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IS where mass is conserved.
Ps3 density, p, in kilograms per metre cubed, kg/m?®
Working
scientific mass, m, in kilograms, kg
ally
eff 4 volume, V, in metres cubed, m® :
i:{:ﬁ: The parllcle model can be used to explain -k
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Assess referred to as the object’s ‘centre of mass’.
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Physics on the object. So a force does work on an object when the force causes a
E{F 12 support displacement of the object.
and resources . .
1o help you The w_ork done by a force on an object can be calculated using the MS 3b, ¢
Et;fach equation: Students should be
B
; ificati work done = force x distance (moved along the line of action of the force) able to recall and =
o:e:la apply this equation.
glance [W =Fs]
e 21 L
Subject work done, W, in joules, J
content force, F, in newtons, N
22
Assess distance, s, in metres, m
ments
s One joule of work is done when a force of one newton causes a WS 4.5
Working displacement of one metre.
scientific
ally 1 joule = 1 newton-metre
4 5
Subject Students should be able to describe the energy transfer involved when work °
‘content ia done sz ¥
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teach [F =ke] able to recall and
2 force, F, in newtons, N apply this equation. |
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gl":lm: spring constant, k, in newtons per metre, N/m
& 21 extension, e, in metres, m
Subject
content This relationship also applies to the compression of an elastic object, where | MS 3b, ¢, 4a
22 ‘e’ would be the compression of the object.
Assess
ments A force that stretches (or compresses) a spring does work and elastic
s potential energy is stored in the spring. Provided the spring is not
Working inelastically deformed, the work done on the spring and the elastic potential
:?I';"""C energy stored are equal.
o ;, . Students should be able to: 5
ject
mn{em * describe the difference between a linear and non-linear relationship -k
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running~3 m/s
cycling~6 m/s.

Students should be able to recall typical values of speed for a person
walking, running and cycling as well as the typical values of speed for
different types of transportation systems.

It is not only moving objects that have varying speed. The speed of
sound and the speed of the wind also vary.

A typical value for the speed of sound in air is 330 m/s.

Students should be able to make measurements of distance and time
and then calculate speeds of objects.

For an object moving at constant speed the distance travelled in a
specific time can be calculated using the equation:

distance travelled = speed x time
[s=vr]

distance, s, in metres, m

speed, v, in metres per second, m/s

time, t, in seconds, s

Find

x

recall and apply this equation v

Previous

Next

» (&

MS 1a, c, 2f

MS 3b, 3¢

Students should be able
to recall and apply this
equation.
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= & E:a;" The average acceleration of an object can be calculated using the
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3 ;,":lm: acceleration = 2hangein velocity MS 1d, 3b, 3¢ =
=) Students should be able

e 21 A N
] Subject [ a= T’] to recall and apply this
B content equation.
| 22 acceleration, a, in metres per second squared, m/s?
| Assess
3 ments. change in velocity, Av, in metres per second, m/s
o (L] . .
4 Working time, t, in seconds, s
B ifi
] :;;" e An object that slows down is decelerating.
| ik ;bj - Students should be able to estimate the magnitude of everyday :
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content _ Students should be
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Working
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Kinetic energy = 0.5 x mass x (speed)®
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[Ek = 7m \2]

kinetic energy, E,, in joules, J

mass, m, in kilograms, kg

speed, v, in metres per second, m/s

The amount of elastic potential energy stored in a stretched spring can
be calculated using the equation:

elastic potential energy = 0.5 x spring constant x (extension)2
[Ee = 3k

(assuming the limit of proportionality has not been exceeded)
elastic potential energy, E,, in joules, J

spring constant, k, in newtons per metre, N/m

extension, e, in metres, m

The amount of gravitational potential energy gained by an object raised
above ground level can be calculated using the equation:

MS 3b, ¢

Students shot
to apply this €
which is giver
Physics equat

» [Eh

B« 0n ¢




image2.png
W] {155 Aqa-8463-5P-2016

File_Edit View Window Help

x

Do | QBRZESE|®®

SJwan | © @ (25| 5 8 | K

Tools . Fill &Sign | Comment

‘Bookmarks «p]

B 3
&{F 1 Introduction
S0P 11 Why choose!
AQAfor GCSE 2|
Physics
S0P 12 Support
and resources
1o help you
teach
e 2
Specificati
onata
glance
e 21
Subject
‘content
22
Assess
ments
(L]
Working
scientific
ally
4
Subject
‘content 4

Cont

[AE =mc AB]

mass, m, in kilograms, kg

Jikg °C

one dearee Celsius.

&
4.1.1.3 Energy changes in systems
Key opportunities for =
lls development
The amount of energy stored in or released from a system as its
temperature changes can be calculated using the equation: =|
change in thermal energy = mass x specific heat capacity MS 3b, ¢
x temperature change Students should be able
to apply this equation =
which is given on the
change in thermal energy, AE, in joules, J Physics equation sheet.
This equation and specific
. . o } . heat capacity are also
specific heat capacity, c, in joules per kilogram per degree Celsius, included in Temperature
changes in a system and
temperature change, A6, in degrees Celsius, °C specific heat capacity.
The specific heat capacity of a substance is the amount of energy Ad
required to raise the temperature of one kilogram of the substance by o
8.27x1169in < ! i L1 3 :
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temperature.

[E=mL]

energy, E, in joules, J

Find =) -
B cct nc pply s cquaton
ski Prevows || Newt =
If a change of state happens: =
The energy needed for a substance to change state is called latent heat. L
When a change of state occurs, the energy supplied changes the energy 1
stored (internal energy) but not the temperature. | |
The specific latent heat of a substance is the amount of energy required ol
to change the state of one kilogram of the substance with no change in
energy for a change of state = mass x specific latent heat MS 1a,3b, ¢, d
Students should be
able to apply this
equation, which is
given on the Physics
mass, m, in kilograms, kg equation sheet, to
i L . calculate the enei
specific latent heat, L, in joules per kilogram, J/kg change involved E);
Specific latent heat of fusion — change of state from solid to liquid change of state.
Specific latent heat of vaporisation — change of state from liquid to vapour MS 4a 3
AT 5 :
Perform an experiment - S
] v BT





