
Essential knowledge Key Vocabulary

Prior learning links

Year 9 - Rates

Solve speed, distance, time 

questions • Use distance 

time graphs • Solve density, 

mass, volume problems • 

Solve flow problems • Use 

flow graphs • Interpret rates 

of change and their units

Convert: change 

Mass: a measure of how much matter is in an object. Commonly 

measured by weight. 

Origin: the coordinate (0, 0) 

Volume: the amount of 3D space a shape takes up 

Substitute: putting numbers where letters are – replacing numbers 

into a formula

Year 8 – Ratio and scale

Year 8 – Multiplicative change

Speed, Distance, Time

“per” means for every 

e.g. 80 miles per hour (mph) 

Travel 80 miles every hour

e.g. A boat travels at a constant speed for 2.5 hours It 
travels 300 miles

Each part is half an hour Each part is 60 miles

Before calculations – make sure you are working in the 

same units as the speed

Learn or learn how to 

rearrange the formula 

for speed, distance and 

time

Substitute in the variables given

𝑠𝑝𝑒𝑒𝑑 =
𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒

𝑡𝑖𝑚𝑒

You can use a double number line to help you 

calculate distance

Bar models can help to calculate mph

𝑡𝑖𝑚𝑒 =
𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒

𝑠𝑝𝑒𝑒𝑑

distance =  speed ×  time

Density, Mass, Volume

𝑑𝑒𝑛𝑠𝑖𝑡𝑦 =
𝑚𝑎𝑠𝑠

𝑣𝑜𝑙𝑢𝑚𝑒
𝑣𝑜𝑙𝑢𝑚𝑒 =

𝑚𝑎𝑠𝑠

𝑑𝑒𝑛𝑠𝑖𝑡𝑦

mass =  volume ×  density

Distance-Time Graphs

𝑔𝑟𝑎𝑑𝑖𝑒𝑛𝑡 = 𝑠𝑝𝑒𝑒𝑑

The steeper a gradient 
the faster the speed 

Horizontal lines 
represent staying still

The distance coming 
closer to home shows 
the return journey

Flow Problems and Graphs
This will fill at a constant rate, 

then as the space decreases 

it will speed up and the neck 

of the bottle fill at a faster 

constant speed 

The cylinder will fill at a constant speed

Units are 

important. Ensure 
any volume 

calculations are 

the same unit as 

the rate of flow
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