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1. the relationship between average speed, distance and time:

average speed =
distance

time

the average speed
unit: metre per second (m/s)

the total distance travelled
unit: metre (m)

the time taken
(end time − start time)
unit: second (s)

v =
d

t

2. the relationship between average force, mass and acceleration:

force = mass × acceleration

the resultant force
unit: newton (N)

the mass
unit: kilogram (kg)

the acceleration
(in direction of resultant force)
unit: metre per second per second (m/s2)

F = m × a
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acceleration =
change in velocity

time

the acceleration
unit: metre per second per second (m/s2)

the change in speed
(final speed − starting speed)
unit: metre per second (m/s)

the time taken
(end time − start time)
unit: second (s)

a =
∆v

t

3. the relationship between average density, mass and volume:

density =
mass

volume

the density
unit: kilogram per metre cubed (kg/m3)

the mass
unit: kilogram (kg)

the volume
unit: metre cubed (m3)

ρ =
m

V

4. the relationship between force, distance and work:

work = force × distance moved

the work done
(= energy transformed)
unit: joule (J)

the force doing the work
unit: newton (N)

the distance moved
in the direction of the force
unit: metre (m)

W = F × d
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5. the energy relationships:

energy transferred = work done

kinetic energy =
1

2
× mass × speed2

the kinetic energy
unit: joule (J)

NB Don’t forget the factor of
half in this formula!

the mass
unit: kilogram (kg)

the speed of object
NB This is squared in formula
unit: metre per second (m/s)

KE =
1

2
× m × v2

gravitational energy = mass × g × height

the gravitational potential energy
unit: joule (J)

the mass
unit: kilogram (kg)

the gravitational field strength
NB On the Earth, this is 10 N/kg.
unit: newton per kilogram (N/kg)

the height
unit: metre (m)

GPE = m × g × h

6. the relationship between mass, weight and gravitational field strength:

weight = mass × gravitational field strength

the weight
unit: newton (N)

the mass
unit: kilogram (kg)

the gravitational field strength
NB On the Earth, this is 10 N/kg.
unit: newton per kilogram (N/kg)

W = m × g

3



7. the relationship between an applied force, the area over which it acts and the resulting
pressure:

pressure =
force

area

the pressure
unit: pascal (Pa)

the force
unit: newton (N)

the area
unit: metre squared (m2)

p =
F

A

8. the relationship between the moment of a force and its distance from the pivot:

moment = force × perpendicular from the pivot

the moment of a force about a point
NB Is it clockwise or anticlockwise?
unit: newton–metre (N m)

the force
unit: newton (N)

the perpendicular distance of
the line of action of the force
from the point
unit: metre (m)

M = F × d

9. the relationships between charge, current, voltage, resistance and electrical power:

charge = current × time

the charge
unit: coulomb (C)

the current
unit: ampere (A)

the time
unit: second (s)

Q = I × t
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voltage = current × resistance

the voltage
NB also called potential difference
unit: volt (V)

the current
unit: ampere (A)

the resistance
unit: ohm (Ω)

V = I × R

electrical power = voltage × current

the power
unit: watt (W)

the current
unit: ampere (A)

the voltage
NB also called potential difference
unit: volt (V)

P = I × V

10. the relationship between speed, frequency and wavelength:

wave speed = frequency × wavelength

the wave speed
unit: metre per second (m/s)

the frequency
(how often it happens in a time)
unit: hertz (Hz)

the wavelength
(length of a whole wave pattern)
unit: metre (m)

v = f × λ
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11. the relationship between refractive index, angle of incidence and angle of refraction:

n =
sin i

sin r

the refractive index
of the material

the sine of the bigger angle,
measured round from the
NORMAL (in ◦)

the sine of the smaller an-
gle, measured round from the
NORMAL (in ◦)

n =
sin (big)

sin (small)

12. the relationship between refractive index and critical angle:

sin c =
1

n

the sine of the critical angle, measured round from the NORMAL (in ◦)
NB the critical angle is the angle above which total internal reflexion occurs

the reciprocal of

the refractive index
of the material

sin c =
1

n

13. the relationship for pressure difference:

pressure difference = height × density × g

p = h× ρ× g

the pressure difference
between two points
unit: pascal (Pa)

the density
unit: kilogram per metre cubed (kg/m3)

the gravitational field strength
NB On the Earth, this is 10 N/kg.
unit: newton per kilogram (N/kg)

the height difference
between the points
unit: metre (m)

p = ρ × g × h
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