
Graphing Calculations
IB PHYSICS | SCIENCE SKILLS



Using a Mathematical Model | 1

Roughly how many pennies would 

fit in a 50-cm diameter circle?

𝑝 = 0.209𝐷2

= 0.209 × 502

= 522 𝑝𝑒𝑛𝑛𝑖𝑒𝑠



Using a Mathematical Model | 2

How long would it take this toy car 

to travel 400 m?

𝑑 = 0.389𝑡

400 = 0.389𝑡

𝑡 =
400

0.389
= 17.1 𝑚𝑖𝑛

= 1028 𝑠



Slope

Equation

Value

Units

𝑟𝑖𝑠𝑒

𝑟𝑢𝑛
=

𝑦

𝑥



Slope as Velocity

Equation

Value

Value

Units

𝑑𝑖𝑠𝑝𝑙𝑎𝑐𝑒𝑚𝑒𝑛𝑡

𝑡𝑖𝑚𝑒

1

1
= 1

2

1
= 2

𝑚𝑒𝑡𝑒𝑟𝑠

𝑠𝑒𝑐𝑜𝑛𝑑
=

m

s



Slope as Acceleration

Equation

Value

Units

𝑣𝑒𝑙𝑜𝑐𝑖𝑡𝑦

𝑡𝑖𝑚𝑒

2

7
= 0.29

𝑚/𝑠

𝑠

m/s/s

m/s2



Y-Intercept has Meaning Too!

Graph of paperclip boxes with 

different numbers of paperclips

Value 
(with units)

Meaning

Value 
(with units)

Meaning
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e
p

t

0.97 g/paperclip

Average mass of a 

single paperclip

11 g

Mass of the paperclip boxm = 0.97p + 11

y = 0.97x + 11



Area

Equation

Value

Units

𝑦 × 𝑥



Area as Displacement
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Time (s)

Equation

Value

Units

𝑣𝑒𝑙𝑜𝑐𝑖𝑡𝑦 × 𝑡𝑖𝑚𝑒

8

4

8 + 4 = 𝟏𝟐

𝑚

𝑠
× 𝑠 = 𝒎



Try it…

Slope Area

Equation

Value

Units

Equation

Value

Units

𝐹𝑜𝑟𝑐𝑒

𝑆𝑡𝑟𝑒𝑡𝑐ℎ
20

0.4
= 𝟓𝟎

𝑁/𝑚

𝐹𝑜𝑟𝑐𝑒 × 𝑆𝑡𝑟𝑒𝑡𝑐ℎ

1

2
0.4 (20) = 𝟒

𝑁 × 𝑚



Try it…

You have been asked to calculate 

something called impulse with units 

of “N x s”. What is this value?

1

2
8 (6)

= 𝟐𝟒 𝐍 × 𝐬



Lesson Takeaways

❑ I can use a mathematical model to make a prediction

❑ I can determine the equation, values, and units for the 

slope of a graph

❑ I can determine the equation, values, and units for the 

area of a graph

❑ I can identify strategies to calculate displacement, 

velocity, and acceleration from a graph
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