The (GCSE) maths behind the movies.

Some examples from Pixar include fields of
grass in “Brave” being created using quadratic
curves, animations of characters such as
Woody from “Toy Story” created using
trigonometric curves and ALL of Pixar’s
images being painted using simultaneous
equations!

Draw a graph of height against time for
Buzz Lightyears flight around Andy’s
bedroom.

Link

Exactly at sunrise one morning, a Buddhist monk set out to climb a tall mountain up to
a beautiful glittering temple at the mountain peak.
The monk climbed the path at varying rates of speed. he stopped many times along
the way to and he reached the temple just before sunset.
At the temple, he meditated for several days. the he began his journey back along the
same path, starting at sunrise and walking, as before, at variable speeds with many
stops along the way.

However his average speed going down the hill was greater than his average climbing
speed.
Prove or explain that there must be a spot along the path that the monk will pass on
both trips at exactly the same time of day on each occasion.
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What did your graph look like?
Discuss with the person next to you
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There is a great TED talk that talks about the maths behind Pixar's animations and the maths used behind
the scenes: https://youtu.be/_IZMVMf4NQ0
Please encourage students to share their graphs and talk about why they drew it the way they did. When
Buzz is spinning around the light is always a good discussion point as the height doesn’t change but tends
to result in a ‘scribble’ on the graph.

Here is an intuitive proof of the monk problem.
Imagine that there are two hikers, one going down and one going up, each beginning on the same day at
sunrise.
At some point in the day the hiker’s must meet at the same place at the same time!
Graphical proof on next page.

Graphical proof.

If you are interested!
The mathematical theorem used to prove this puzzle is called:
Brouwer's Fixed Point Theorem

