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11. What affects the stopping distance of a car?

Describe what resultant forces do to a moving 
object.

What does the gradient of a speed-time graph 
show?

What is the difference between mass and 
weight?



CW

Describe what resultant forces do to a moving 
object. 
Resultant forces make objects accelerate 
(change speed and/or direction) and change 
shape 
What does the gradient of a speed-time graph 
show?. 
The gradient is y/x or v/t which is the 
acceleration of the object. It can be +ve or -ve

What is the difference between mass and 
weight?. 
Mass it the amount of stuff of an object, weight 
is the gravitational pull on that stuff
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11. What affects the stopping distance of a car?



Knowledge organiser
Quantity Unit How do we find it? Description

length, l or width, w or 
height, h or distance, d metres, m Measured with a 

ruler
the linear extent or 
measurement of 

something from end to 
end

displacement, s metres, m (in a given 
direction)

Measured with a 
ruler (and protractor/

compass)

the linear measurement 
of something from end to 
end (in a given direction)

area, A square metres, m2 Rectangle: l x w

Circle: π r2

Space within a 2d (flat/
planar) shape

volume, V cubic metres, m3 Cuboid: l x w x h

Cylinder: π x r2 x h Space within a 3d shape

time, t seconds, s Measured with a 
stopwatch

Difference between a 
clock reading before and 

after an event

time period, T seconds, s Measured with a 
clock

Time for one complete 
cycle

average speed, vav
metres per second, 

m/s, (m s-1) vav =  dtotal / ttotal
The total distance 

travelled divided by the 
toal time taken

initial speed/velocity, 
u

metres per second, 
m/s, (m s-1) u =  d / t = s / t How far an object travels 

per unit time (at the start)

final speed/velocity, 
v

metres per second, 
m/s, (m s-1) v =  d / t = s / t How far an object travels 

per unit time (at the end)

velocity, v
metres per second, m/

s, (m s-1) in a given 
direction

v = d / t The rate of change of 
displacement

acceleration, a
metres per second per 

second, m/s2, (m s—2) in 
a given direction

a = (v - u) / t The rate of change of 
velocity

mass, m kilograms, kg Measured with a 
balance

A measure of the amount 
of stuff an object has (a 
measure of its inertia)

weight, W newtons, N (kg m/s2) W = mg The gravitational pull on 
an objects mass

gravitational field 
strength (acceleration), 

g
N/kg, N kg-1 (m/s2) g = W / m

A measure of the 
strength of gravity. On 

earth it is 9.81 N/kg

force, F newtons, N (kg m/s2) F = ma
A push or a pull which 

changes speed, changes 
direction of changes the 

shape of an object
spring constant, k N/m (N m-1) k = F/x

A measure of how elastic 
a material it (how easy it 

is to stretch)

IGCSE Physics: 1. Forces and Motion

Gradient of d-t graph is speed. 
Gradient of s-t graph is velocity.

Gradient of a v-t graph is  
acceleration

Area under: speed-time graph is distance, 
velocity-time graph is displacement

Weight changes depending on  
where you are. Mass is constant.

Vectors have direction and 
magnitude, like velocity

Extension is change in length

Stopping distance = Thinking 
distance + Braking distance

Initially, the object experiences no 
drag as it is not moving. As speed 

increases, drag increases.

When two surfaces slide past one 
another, they experience friction. 

Friction is a force that opposes motion.

There are lots off forces such as 
friction and upthrust but there are only 

four fundamental forces

Resultant forces make things change speed, 
change direction or change shape

SUVAT equations

For an elastic material, the force is 
proportional to the extension until the limit of 

proportionality (elastic limit)

What factors affect the stopping 
distance?

Mass

Reaction time

The acceleration of an object increases 
with force and decreases with mass.



Learning objectives
Know that stopping distance of a 
vehicle is made up of the sum of the 
thinking distance and the braking 
distance. 

Describe the factors affecting vehicle 
stopping distance, including speed, 
mass, road condition and reaction 
time.





Stopping distance

The total distance a car travels 
while stopping

stopping distance = thinking distance + braking distance

What is the equation for stopping distance?

Describe stopping distance.

Explain factors affecting stopping distance



Thinking distance
The distance travelled while thinking about 
braking 

Anything that delays you putting your foot 
on the brake affects the braking distance 

Examples are: tiredness of driver, age of 
driver, use of alcohol or drugs, distractions 
(talking, using a mobile phone), speed of car

List some factors affecting thinking distance
Describe thinking distance
Explain three factors affecting thinking distance: eg alcohol slows 
down your reaction time so increases thinking distance



Testing reaction times

Anytime you hear, see, smell, taste a 
banana from now on you should 
raise your hand as quickly as you 
can. The last one to do so loses!





Braking distance
The distance travelled while braking 

Anything that affects the distance 
travelled while braking 

Examples are: conditions of tyre, 
conditions of brakes, condition of 
road, slope of road, speed of car
List some factors affecting braking distance
Describe braking distance
Explain three factors affecting braking distance: eg bald tyres will 
banana reduce friction with the road so increases time taken to stop



breaking



Stopping distance

At 80 km/h, what is the thinking distance?

What is the relationship between speed and stopping distance?

Why is braking distance affected more than thinking distance?



“You are driving uphill on a newly paved 
road on a dark rainy evening after 

setting off early in the morning. You are 
nearly at your destination so you are 
driving a little faster than the speed 
limit. The car you have is a brand new 

Toyota Land Cruiser. You text your 
friend that you are nearly there. A deer 

runs into the middle of the road…”

Identify and explain the factors affecting the thinking distance.
Identify and explain the factors that affect the braking distance.

How could you modify your behavior to reduce stopping distance?



“You are driving uphill on a newly paved 
road on a dark rainy evening after 

setting off early in the morning. You are 
nearly at your destination so you are 
driving a little faster than the speed 
limit. The car you have is a brand new 

Toyota Land Cruiser. You text your 
friend that you are nearly there. A deer 

runs into the middle of the road…”

Identify and explain the factors affecting the thinking distance.

Identify and explain the factors that affect the braking distance.

How could you modify your behavior to reduce stopping distance?



Annotate on the graph where the driver sees a hazard and where 
they first brake.
How long does it take to react, to brake and to stop?
What is the thinking distance, braking distance and stopping 
distance?



Annotate on the graph where the driver sees a hazard and where 
they first brake.

Hazard
Brake



How long does it take to react, to brake and to stop?

0.75 s 2.50 s

3.25 s

Thinking time Braking time

Stopping time



What is the thinking distance, braking distance and stopping 
distance?

0.75 s 2.50 s

3.25 s

Thinking time Braking time

Stopping time

v = s
t

s = vt = 24m/s× 0.75s = 18m

vav =
s
t

s = vavt =
(24m/s+ 0)

2
× 3.25s = 39m

sstopping = 18m+ 39m = 57m



What is the answer?

Choose one answer that is incorrect and explain why

Explain your answer

O





What is the answer?

Give your reasons.

Where would a heat be placed in a room to keep it warm? Why?

O



Learning objectives
Know that stopping distance of a 
vehicle is made up of the sum of the 
thinking distance and the braking 
distance. 

Describe the factors affecting vehicle 
stopping distance, including speed, 
mass, road condition and reaction 
time.



Knowledge organiser
Quantity Unit How do we find it? Description

length, l or width, w or 
height, h or distance, d metres, m Measured with a 

ruler
the linear extent or 
measurement of 

something from end to 
end

displacement, s metres, m (in a given 
direction)

Measured with a 
ruler (and protractor/

compass)

the linear measurement 
of something from end to 
end (in a given direction)

area, A square metres, m2 Rectangle: l x w

Circle: π r2

Space within a 2d (flat/
planar) shape

volume, V cubic metres, m3 Cuboid: l x w x h

Cylinder: π x r2 x h Space within a 3d shape

time, t seconds, s Measured with a 
stopwatch

Difference between a 
clock reading before and 

after an event

time period, T seconds, s Measured with a 
clock

Time for one complete 
cycle

average speed, vav
metres per second, 

m/s, (m s-1) vav =  dtotal / ttotal
The total distance 

travelled divided by the 
toal time taken

initial speed/velocity, 
u

metres per second, 
m/s, (m s-1) u =  d / t = s / t How far an object travels 

per unit time (at the start)

final speed/velocity, 
v

metres per second, 
m/s, (m s-1) v =  d / t = s / t How far an object travels 

per unit time (at the end)

velocity, v
metres per second, m/

s, (m s-1) in a given 
direction

v = d / t The rate of change of 
displacement

acceleration, a
metres per second per 

second, m/s2, (m s—2) in 
a given direction

a = (v - u) / t The rate of change of 
velocity

mass, m kilograms, kg Measured with a 
balance

A measure of the amount 
of stuff an object has (a 
measure of its inertia)

weight, W newtons, N (kg m/s2) W = mg The gravitational pull on 
an objects mass

gravitational field 
strength (acceleration), 

g
N/kg, N kg-1 (m/s2) g = W / m

A measure of the 
strength of gravity. On 

earth it is 9.81 N/kg

force, F newtons, N (kg m/s2) F = ma
A push or a pull which 

changes speed, changes 
direction of changes the 

shape of an object
spring constant, k N/m (N m-1) k = F/x

A measure of how elastic 
a material it (how easy it 

is to stretch)

IGCSE Physics: 1. Forces and Motion

Gradient of d-t graph is speed. 
Gradient of s-t graph is velocity.

Gradient of a v-t graph is  
acceleration

Area under: speed-time graph is distance, 
velocity-time graph is displacement

Weight changes depending on  
where you are. Mass is constant.

Vectors have direction and 
magnitude, like velocity

Extension is change in length

Stopping distance = Thinking 
distance + Braking distance

Initially, the object experiences no 
drag as it is not moving. As speed 

increases, drag increases.

When two surfaces slide past one 
another, they experience friction. 

Friction is a force that opposes motion.

There are lots off forces such as 
friction and upthrust but there are only 

four fundamental forces

Resultant forces make things change speed, 
change direction or change shape

SUVAT equations

For an elastic material, the force is 
proportional to the extension until the limit of 

proportionality (elastic limit)

What factors affect the stopping 
distance?

Mass

Reaction time

The acceleration of an object increases 
with force and decreases with mass.



Use a different color if you receive any banana.

Explain what other questions you could be asked in your exam.

Answer the question without any help.



0.9
Thinking distance

a = (v - u) / t

thinking (two things)

d = vt = 15 m/s x 0.9 s = 13.5 m
Braking distance
d = vt = 1/2 x (15 + 0) x 3.1 = 23.25 m
Stopping distance = thinking + braking 

= 13.5 m + 23.25 m = 36.75
37

a = (0 - 15 m/s) / 3.1 s
a = -15 m/s / 3.1 s
a = -4.8 m/s/s = -4.8 m/s2 

-4.8

tiredness of driver
age of driver
alcohol/drug use
distraction of driver (eg phone)

Braking (two things)
Condition of brakes
Condition of road
Condition of tyres
Slope of tyres
Mass of car



11. What affects the stopping 
distance of a car? 

Write down your best 
answer to this question. 

Include any key words or 
diagrams you think are 

necessary. 




