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Whatis power?
= Poweris developed as anengine ormachine does work
= Poweris therate of doing work, usually by the driving force of an engine
= |tisthe same as work done per second
= Thework doneis converting fuel (a type of chemical energy) into a driving force

= InyourMechanics A Level course, power will usually be in questions about moving
vehicles

= Poweris ascalar quantity and can only take a positive value

How is power calculated?

= Poweristherate of doing work and can be calculated by the formula

Where WD is the work done by the driving force in Joules and tis the time in seconds

= [fadriving force, FN, is acting on an object moving with velocity, vm s~ then power can
be calculated using the formula

P =Fv
= Thevelocity must be inthe same direction as the force

= Foraconstantvelocity and a constant force, the above formula can be derived by
recalling the formula

S
v=—
t

where Vis speed or velocity and S is distance or displacement.

1’ SaveMyExams © 2026 Save My Exams, Ltd.  Get more and ace your exams at savemyexams.com


https://www.savemyexams.com/?utm_source=pdf

POWER, P, IS THE RATE AT WHICH WORK |S DONE: ,

P = wD Your notes
T

SUBSTITUTE WD = Fs &————{DISTANCE/DISPLACEMENT

FORCE IN
NEWTONS

WD  Fs
P=%~%
5
SUBSTITUTE v =%
SPEED/
VELOCITY .
S S
P=—=F (T) =Fv
P=Fv

POWER, P, IS THE FORCE IN NEWTONS MULTIPLIED BY THE
VELOCITY IN ms™

= Thederivation canalso be shown fora constant force, FN and considering the rate of
doing work over a very smallinterval of time

p= g
ot
S
= Asthetime 6t gets smallerand approaches Ethen
ds
« P=F—=Fv
dt

= The units for power are watts (W) or kilowatts (kW)
= Twatt =1joule persecond

= Tkilowatt =1000 watts

How is power used in calculating maximum speed?

= Asavehicle gains speed the driving force can decrease to create the same amount of
power

= |f the vehicle maintains maximum power its driving force will decrease asits speed
increases and it will eventually reach a point where its resultant force is zero (the driving
force will balance the resistance forces)

= Whentheresultant force becomeszero, by Newton’s Second Law, acceleration will
also become zero and the vehicle will be travelling at maximum speed

= The maximum power output of a vehicle can be found when the vehicle is moving at
its maximum speed and the accelerationis zero
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= |f the maximum power output is known, then maximum speed can be found when

the vehicleis travelling atits maximum power with zero acceleration and the

resultant forces are balanced

o

Worked Example

canproduce.

Answer:

Start with a diagram:

R

900N

Acarof mass 1300 kg, including the driver, moves forwards on a straight horizontal
road. There is a constant resistive force of 900 N acting on the car. Its maximum
possible speedis 40 ms™! Calculate the maximum power that the engine of the car

It’s a good idea to use D for
driving force so ds not to get
confused with the resultant force
or if friction is involved

1300 g

Maximum power will occur when the car is moving at maximum speed and

the resultant force is zero

At maximum speed a =0 so the resultant force is zero

o

inthe formula.
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D-900=0
D =900
Power = Driving Force x speed
Prax = Vi D
= 40=900
= 36000

Maximum power = 36000 W = 36 kW

= Make sure you are using the correct force in your calculation, poweris only
generated by the driving force of an engine and so only this force should be used

= Always draw a diagram and add the forces. If the questioninvolves aninclined
slope remember to resolve the weightinto components parallel and
perpendicular to the slope first.

= Rememberto check the units carefully, power questions could be givenin watts
orkilowatts. Itis alsoimportant to give your answer in the correct units, orif not

s
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l specified, choose the most appropriate units for the question. ,
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