The first 20 equations
need to be learnt off by
heart.
You need to be able to RECALL and APPLY these
equations.

Weight = Mass x Gravitational field strength
Newtons (N)

Kilograms (kg)

Newtons per kilogram (N/kg)

W = mg
Example
What is the weight of an object with mass 15kg on a planet
with a gravitational field strength of 10N/kg?
W=mxg

W = 15 x 10
Questions
1)

What is the Weight of…

a)

a mass of 14kg on a planet with g = 7.5N/kg

b)

a mass of 150kg on a planet with g = 8.3N/kg

c)

a mass of 150g on a planet with g = 10N/kg
2) What is the mass of…

a) A weight of 10N on a planet with g = 5N/kg
b) A weight of 100N on a planet with g = 7N/kg
c) A weight of 112N on a planet with g = 18N/kg

Be careful!

Ensure you have
converted ALL
quantities to the
correct units!
Mass = kg
Weight = N

Force applied to a spring = spring constant x extension
Newtons (N)

Newtons per metre (N/m)

metres (m)

F=ke
Example
What is the force applied to a spring with a spring constant of
20 N/m that extends 20cm?
F=ke

F = 20 x 0.2 (converted to metres)
F=4N
Questions
1)
a)

b)
c)

Be careful!

What is the force applied to a spring with...
a spring constant of 15N/m that extends 80cm

a spring constant of 6N/m that extends 5cm
a spring constant of 200N/m that extends 50cm
2) What is the spring constant if…

Ensure you have
converted the
extension to metres!

a) The force applied is 20N and the extension is 12cm
b) The force applied is 200N and the extension is 50cm
c) The force applied is 20N and the extension is 5cm

Check the units given
in any exam question!

Acceleration = change in velocity
time taken
metres/second2 (m/s2)

Metres per second
(m/s)

seconds (s)

a = ΔV
t
Example
An object accelerates from 10 m/s to 50 m/s.
This takes 15 seconds. What is the acceleration?
a = ΔV/t
a = (50 –10) / 15
a = 40 /15
a = 2.67 m/s2
Questions
1) What is the acceleration of...
a)

An object that changes speed from 20 m/s to 25 m/s in 20 seconds

b)

An object that changes speed from 0m/s to 200 m/s in 50 seconds

c)

An object that changes speed from 15 m/s to 10 m/s in 4 seconds
2) What is the time taken?

a) An object that changes speed from 20m/s to 50 m/s with an acceleration of 10 m/s2
b) An object that changes speed from 15m/s to 75 m/s with an acceleration of 20 m/s2

Momentum = mass x velocity
Kilogram metres per second (kgm/s) Kilograms (kg) metres per second (m/s)

p=mv
Example
What is the momentum of an object with a mass of 34kg moving with a velocity of 12m/s?
P=mv
P = 34 x 12
P = 408 kgm/s
Questions
1)
a)
b)

What is the momentum of…

Be careful!

a mass of 10kg with a velocity of 15 m/s?
a mass of 150g with a velocity of 8m/s?

2) An object of 12 kg travelling at a velocity of 8m/s
collides with an object of 15kg travelling at 4 m/s. The
objects become stuck together after the collision.
What is the velocity of the object?
3) A gun of 3kg fires a bullet of 0.0015kg. The bullet
travels at a velocity of 50 m/s. What velocity would
the gun recoil at?

Before and after any
collision momentum
is CONSERVED (it is
the same before and
after the collision)

Gravitational potential energy = mass x gravitational field strength x height

Joules (J)

Kilograms (kg)

Newtons per kilogram (N/kg) metres (m)

Ep = m g h
Example
What is the Ep gained by a mass of 7kg when moved through a
height of 15 m on earth (g = 10 N/kg)
Ep = m g h

Ep = 15 x 10 x 7
Ep = 1050 J
Questions
1)

What is the Ep on earth (g = 10 N/kg) of...
a)

a 10kg mass lifted 50 m

b)

a 50kg mass lifted 5 m

c)
d)

a 2kg mass lifted 50 mm
a 800g mass lifted 5 m

2) What would the gravitational field strength be if…
a)

100J are required to lift a 4 kg mass 5 m

b)

100kJ are required to lift a 6 kg mass 20 m

c)

500J are required to lift a 300 g mass 10 cm

Power = Work done

Joules (J)

time taken

seconds (s)

Watts (W)

P= W
t
Example
Calculate the power of an object that transfers 500 kJ in
20 seconds
P = W/t
P = 500000 / 20
P = 25000 W
Questions

Be careful!

1) Calculate Power if...
a)
b)
c)

An object transfers 50 J in 50 s
An object transfers 20KJ in 200 s

An object transfers 50 kJ in 3 minutes
2) Calculate time when…
a)

a 200W machine transfers 12 kJ

b) a 2kW machine transfers 200 kJ
c) a 50W machine transfers 120 kJ

Ensure you have
converted energy values
into JOULES and time
into SECONDS before
making any calculations

Efficiency = Useful power output
Total power output

Watt (W)

Watt(W)

NO UNIT

Efficiency can be expressed as a decimal or a
percentage. If expressing as a percentage
ensure you multiply your final value by 100.
Example

Calculate the Efficiency of a machine that produces 500W
when supplied with 1000W
Efficiency = Useful / Total
Efficiency = 500/1000
Efficiency = 0.5 (50%)
Questions

1)
a)
b)
c)

Calculate the efficiency of these machines

A Radio supplied with 40W that supplies 10W of sound
A lightbulb supplied with 5kW that produces 4000W of heat

A Motor supplied with 500W that produces 50 W of sound and 300W of heat.

Charge flow = Current
Coulomb ( C )

Amperes (A)

x time
Seconds (s)

Q=It
Example
What is the charge flow if the current supplied is 12 A and the
circuit is on for 20 seconds?
Q=It

Q = 12 x 20
Q = 240 C
Questions
1)
a)
b)
c)

What is the charge flow if…

Current supplied is 10 A and the circuit is on for
1 minute?
Current supplied is 50 mA and the circuit is on for
30 seconds?
Current supplied is 5 kA and the circuit is on for
20 minutes?
2) How long is the circuit on if…
a)

500 coulombs flow with a 12 A current?

b)

7000 coulombs flow with a 3 A current?

Be careful!

Ensure you have
converted ALL
quantities to the
correct units!
Time = s

Power = Potential difference x current
Watts (W)

Volts (v)

Amperes (A)

P=VI
Example
What is the power of a circuit if the potential difference is 230v
and the current is 10A
P=VI
P = 230 x 10
P = 2300W
Questions

Be careful!

1) What is the power of a circuit with...
a)

A potential difference of 10 v and a current of 5A

b)

A potential difference of 100 v and a current of 2kA

c)

A potential difference of 50 mv and a current of 20A

d)

A potential difference of 5 v and a current of 5mA
2) What is the current if…
a)

Power is 5 W and potential difference is 12 v

b)

Power is 20 kW and potential difference is 200v

c)

Power is 100 mW and potential difference is 2 v

If any questions
refer to MAINS
ELECTRICITY
potential difference
supplied will be 230v

Energy transferred = Power x time
Joules (J)

Watts (W)

Seconds (s)

E = Pt
Example
How much energy would be transferred if a machine with a
power of 100W was left on for 2 minutes?
E = Pt

E = 100 x 120 (2 minutes in seconds)
E = 12000 J
Questions
1)

How much energy would be transferred if…

a)

A machine with a power of 50W was left on for 10 seconds

b)

A machine with a power of 2kW was left on for 120 seconds

c)

A machine with a power of 500W was left on for 3 minutes
d)

A machine with a power of 5kW was left on for 2 hours
2) How long would a machine be running if…
a)

It transfers 1200J with a power of 10W

b)

It transfers 80kJ with a power of 500W

c)

It transfers 12kJ with a power of 5W

Work done = Force x distance
Joules (J)

Newtons (N)

metres (m)

W=Fs
Example
How much energy is transferred if a force of 20N is applied
along a distance of 10m?
W=Fs
W = 20 x 10
W = 200 J
Questions
1)

What is the energy transferred if…

a)

a force of 200N is applied along a distance of 3m?

b)

a force of 4kN is applied along a distance of 50m?

c)

a force of 3MN is applied along a distance of 5cm?

d)

a force of 3mN is applied along a distance of 1km?
2) What distance would an object travel if…

a)

500J of energy is transferred from a 50N force?

b)

3kJ of energy is transferred from a 20N force?

c)

20kJ of energy is transferred from a 1kN force?

Be careful!

Remember—Work
done is another way
of stating ENERGY
TRANSFERRED

Density = mass

Kilograms (kg)

volume
Kilograms per centimetre cubed kg/cm

3

Centimetres cubed
(cm3)

ρ=m
v
Example
What is the density of an object with a mass of 20kg with
dimensions of 2cm by 10cm by 15 cm?

ρ = m/v
ρ = 20 / (2x10x15)
ρ = 20/ 300
= 0.067 kg/cm3
Questions
1)
a)

A mass of 200kg has dimensions of 10cm by 50cm by 50 cm
b)

c)

Calculate density if…

A cube with sides of 5 cm has a mass of 35kg

A cylinder of length 20cm with a cross section radius of 7 cm with a mass of 20kg
d)

A mass of 5g with dimensions of 10cm by 500cm by 10 cm

Distance travelled = speed x time
Metres (m)

metres per second (m/s)

seconds (s)

s=yt
Example
What distance is travelled by an object travelling at 50 m/s if it
travels for 20 seconds?
s=yt

s = 50 x 20
s = 1000 m
Questions
1)

What distance is travelled by an object...
a)

travelling at 10m/s for 50 seconds

b)

travelling at 50m/s for 2 minutes

c)

travelling at 0.5 m/s for half an hour
d)

travelling at 30m/s for 1 day

2) How long have the following objects been travelling?
a)

travelled 400m at a speed of 30 m/s

b)

travelled 30m at a speed of 10 m/s

c)

travelled 3km at a speed of 50 m/s

Resultant force = mass x acceleration
Newtons (N)

Kilograms (kg) metres per second squared (m/s2)

F=ma
Example
What is the resultant force if a mass of 10 kg experiences an
acceleration of 10 m/s2
F=ma

F = 10 x 10
F = 100 N
Questions
1) What is the resultant force if …
a)

a mass of 50 kg experiences an acceleration of
2 m/s2

b)

a mass of 500 g experiences an acceleration of
20 m/s2

c)

a mass of 10g experiences an acceleration of
30 m/s2

d)

a mass of 500 kg experiences an acceleration of
200 m/s2

Remember…

F = ma is a way of
expressing Newtons
second law of motion

Kinetic energy =
Joules (J)

½x mass x velocity

Kilograms (kg)

2

metres per second(m/s)

Ek = ½m v

2

Example
What is the kinetic energy of an object with a mass of 20kg and
a velocity of 15 m/s?
Ek = ½m v2

Ek = ½ x 20 x (15)2
Ek = ½ x 20 x 225
Ek = 2250 J
Questions
What is the kinetic energy of an object with…
a)

A mass of 50kg and a velocity of 12 m/s

b)

A mass of 50kg and a velocity of 12 m/s

c)

A mass of 50kg and a velocity of 12 m/s

2) What is the velocity of an object with…
a)

A mass of 12kg transferring 500J of Ek

b)

A mass of 50kg transferring 15kJ of Ek

c)

A mass of 29kg transferring 800J of Ek

Power = energy transferred
time

Joules (J)

Seconds (s)

Watts (W)

P=E
t
Example
What is the power of a machine that transfers 100W in
3 seconds?
P = E/t
P = 100/3
P = 33.3 W
Questions
1)

What is the power of a machine that transfers…
a) 50W in 12 seconds?
b) 200W in 90 seconds?

c) 30kW in 5 minutes?
d) 25W in 25 minutes?
2) What is the energy transferred if…
a) A 50 W machine is on for 2 minutes?
b) A 20 kW machine is on for 30 seconds?
c) A 20MW machine is on for 30 minutes?

Wave speed = Frequency x wavelength
Metres per second (m/s)

Hertz (Hz)

metres (m)

v=fλ
Example
What is the speed of a wave with a frequency of 15 Hz and a
wavelength of 10m?
v=fλ

v = 15 x 10
v = 150 m/s
Questions

Be careful!

1)What is the speed of a wave with…

Waves can be very small.

a) Frequency of 200 Hz and a wavelength of 100nm
b) Frequency of 5 Hz and a wavelength of 500nm

c) Frequency of 50 Hz and a wavelength of 2mm

Make sure you convert
into metres

d) Frequency of 300 Hz and a wavelength of 5nm

1 cm = 0.1 m

2) What is the wavelength if…

1 mm = 0.001m

a)

Speed is 100m/s and frequency is 80Hz

b)

Speed is 50m/s and frequency is 40Hz

c)

Speed is 3m/s and frequency is 4kHz

d)

Speed is 300m/s and frequency is 2Hz

1 nm = 0.000001

Potential difference = current x resistance
Volts (v)

Amperes (A)

Ohms (Ω)

V=IR
Example
What is the potential difference of a circuit with a current of
10A with a resistance of 25 Ω
V = IR

V = 10 x 25
V = 250 v
Questions
1)

Calculate potential difference if...

a) Current is 12 A and resistance 35Ω
b)

Current is 4 kA and resistance 650Ω

c)

Current is 12 A and resistance 65kΩ

d)

Current is 4A and resistance 35mΩ

2) Calculate resistance if…
a) Current is 5 A and potential difference is 15 V
b)
c)

Current is 250 A and potential difference is 15 kV
Current is 5 mA and potential difference is 7 V

Power = Current2 x resistance
Watts (W)

Amperes (A)

Ohms (Ω)

2

P=I R
Example
What is the power of a component if the current is 14A and
the resistance is 15Ω?
P = I2R

P = (14)2 x 15
P = 196 x 15
P = 2940W
Questions
1)

Calculate power if…

a)

Current is 20A and Resistance is 25Ω

b)

Current is 2kA and Resistance is 500Ω
Current is 200A and Resistance is 30mΩ

c)

2) Calculate current if…
a)
b)
c)

Power is 500W and Resistance is 200Ω
Power is 20W and Resistance is 20Ω
Power is 500mW and Resistance is 5Ω

Energy transferred = Charge flow x potential difference
Joules (J)

Coulombs ( C)

Volts (v)

E=QV
Example
What is the energy transferred by a component with 20C of
charge flowing through it with a potential difference of 12v
E =QV

E = 20 x 12
E = 240 J

Questions
1)

What is the energy transferred by a component with…
a)

50 C of charge and a potential difference of 13 v

b)

500 C of charge and a potential difference of 2 v

c)

200 mC of charge and a potential difference of 2v

d)

50 kC of charge and a potential difference of 1.3 kv
2) What is the potential difference when…
a) A charge of 500 C transfers 200J of energy
b) A charge of 50 kC transfers 200kJ of energy
c) A charge of 25 C transfers 6J of energy

The following equations
will be supplied to you on
an equation sheet in the
examination.
You need to be able to
SELECT and APPLY these
equations.

(Final velocity)2—(initial velocity)2 = 2 x acceleration x distance

Metres per second (m/s)

2

metres per second squared (m/s2) metres (m)

2

v —u = 2 a s
Example
What is the final velocity of an object that accelerates from
rest at 20m/s2 for a distance of 500m
v2—u2 = 2 a s

v2—u2 = 2 x 20 x 500
v2—u2 = 20000
v2 = 20000 + u2 (from rest, so u = 0)
v = √ 20000
v =141.2 m/s
Questions
1)

What is the final velocity for the following objects?

a)

an object that accelerates at 30 m/s2 for 20 m with an initial velocity of 2 m/s

b)

an object that accelerates at 10 m/s2 for 200 m with an initial velocity of 5 m/s

c)

an object that accelerates at 500 m/s2 for 2 m with an initial velocity of 60 m/s

d)

an object that accelerates at 2 m/s2 for 2 km with an initial velocity of 0.5m/s

Elastic potential energy = 0.5 x spring constant x extension2

Joules (J)

Joules per metre (J/m)

Ep = ½ k e

metres (m)

2

Example
What is the elastic potential energy of a spring with a spring
constant of 5 J/m extended over 5 cm?
Ep = ½ k e2

Ep = ½ x 5 x (0.05)2
Ep = ½ x 5 x 0.0025
Ep = 0.00625 J
Questions

1) What is the elastic potential energy of a spring with..
a)

A spring constant of 20 J/m extended for 50 cm

b)

A spring constant of 200 J/m extended for 60 cm

c)

A spring constant of 20000 J/m extended for 2 cm

d)

A spring constant of 45 J/m extended for 10 cm

a) A spring constant of 1578 J/m extended for 12 cm

Period =

1
frequency

Hertz (Hz)

Seconds (s)

Example
What is the period of a wave with a frequency of 20 Hz?
Period = 1 / frequency
Period = 1 / 20
Period = 0.05 s
Questions
Calculate the period if…
a) Frequency = 200Hz
b) Frequency = 5Hz
c) Frequency = 50kHz
d) Frequency = 2MHz
Calculate the frequency if the period is…
a) 200 s
b) 50ms
c) 200ks
d) 0.005s

Force on a conductor = magnetic flux density x current x length

Newtons (N)

Tesla (T)

Amperes (A)

metres (m)

F=BIl
Example
What is the force on a conductor at right angles to a magnetic
field if the magnetic flux density is 200 T, Current is 20 A and
the wire is 2 m long?

F=BIl
F = 200 x 20 x 2
F = 8000N
Questions
1)

What is the force on a conductor at right angles to a magnetic field if …
a)

b)

Magnetic flux density is 50T, Current is 5 A and the wire is 4m long
Magnetic flux density is 5T, Current is 5 kA and the wire is 40cm long

c)

Magnetic flux density is 20kT, Current is 0.2A and the wire is 5mm long

d)

Magnetic flux density is 200T, Current is 25 kA and the wire is 50km long
2) What would the length of the wire be if…

a)

The force exerted was 500N with a magnetic flux density of 20T and a current of 5 A

b)

The force exerted was 52kN with a magnetic flux density of 200mT and a current of
12 A

Change in thermal energy = mass x specific heat capacity x temperature change

Joules (J)

kilograms (kg)

Joules per kilogram degrees celcius (J/kgOC)

degrees Celcius (OC)

ΔE = m c Δθ
Example
What is the change in thermal energy of 5 kg of water that is
heated from 20O to 50O? c = 4187 J/kgOC
ΔE = m c Δθ

ΔE = 5 x 4187 x (50-20)
ΔE = 5 x 4187 x 30
ΔE = 628050 J
Questions—c for water = 4187 J/kgOC
1)

What is the change in thermal energy of …

a)

100g of water heated from 0O C to 58OC

b)

50kg of water heated from –2O C to 5OC

c)

20kg of water heated from 10O C to 12OC

d)

5g of water heated from 12O C to 99OC

2) What would the specific heat capacity of the following substances be?
a)

If 560J are required to raise the temperature of 20kg from 20O C to 30OC

b)

If 20kJ are required to raise the temperature of 500kg from 12O C to 18OC

c)

If 120kJ are required to raise the temperature of 200g from 10O C to 28OC

Thermal energy for a change of state = mass x specific latent heat

Joules (J)

Kilograms (kg)

Joules per kilogram (J/kg)

E=ml
Example
What is the thermal energy change when 20kg of water
changes from liquid to gas? The specific latent heat of vaporisation of water is 2.26 x 106 J/kg

E = ml
E = 20 x (2.26 x 106)
E = 4.52 x 10 7 J
Questions
1)

What is the thermal energy change when

a)

10 kg of water changes from liquid to gas

b)

200 kg of water changes from liquid to gas

c)

50g of water changes from liquid to gas

2) What is the specific latent heat of the following substances?
a)

2000J is needed to change 50kg into a liquid from a solid

b)

65kJ is needed to change 5kg into a liquid from a solid

c)

2kJ is needed to change 600g into a liquid from a solid

p.d. across primary coil x
current across primary coil

=

p.d. across secondary coil x
current across secondary coil

Vs Is = Vp Ip
Example
What would the potential difference in the secondary coil of a
transformer be if the primary potential difference is 12 v, the
primary current is 10A and the secondary current is 0.5A?

Vs Is = Vp Ip
Vs x 0.5 = 12 x 10
Vs x 0.5 = 120
Vs = 120/0.5
Vs = 240v
Questions
1)

What would the potential difference in the primary coil of a transformer be if …

a)
b)
c)

the secondary potential difference is 120v, the primary current is 60A and the
secondary current is 3A?
the secondary potential difference is 5v, the primary current is 12A and the
secondary current is 6A?
the secondary potential difference is 15v, the primary current is 0.8A and the
secondary current is 0.2A?

