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Mathematical ‘
Modelling

R E R




Mathematical Modelling ...

e authentically connects to the real world, starting
with ill-defined, often messy real-world problems
with no unique correct answer.

e is used to explain phenomena in the real world
and/or make predictions about the future behaviour
of a system in the real world.

e requires the modeller to be creative and make
choices, assumptions, and decisions.

e is an interactive process.

e There are multiple paths open to the mathematical
modeller and no clear, unique approach or answetr.

Annual Perspectives in Mathematics Education 2016: Mathematical Modeling and
Modeling Mathematics, edited by Christian R. Hirsch (NCTM 2016)




Modelling ‘
process

Ang, K.C. (2019). Mathematical Modelling for Teachers: Resources, Pedagogy and Practice (1st ed.). Routledge.



STEM research and development cycles ‘

Define and
understand

Test and
refine

Develop




From another aspect...

Engineering p?ce)g'lg”m prototype
Computer Design
ev

Mathematical SO G Mathematical

' real world
modelling O model




Two “Seed”

Project
Examples

conducted by Mathematics Education Section, EDB




Example 1: Paper packed drink

Task 1

- Unpack a paper packed drink. You should notice that it is
formed by folding a piece of paper.

Task 2

« Use a A4 size paper. Fold it into a half and stick the three
open sides with adhesive tapes.

* Fold the paper to make a paper box as shown in the figure.
« Calculate the capacity of the paper box.




Example 1: Paper packed drink

Task 3
« Make another paper box, but with greater capacity.

 How you choose the dimensions? Why? Explain with
words and/or diagrams.

« Calculate the capacity of the new paper box.

Task 4

« Design the paper box with the largest capacity. Show you
design process.

« State the assumption you used in the calculations, if any.




Example 2: Split taxi fare

Problem: Amy, Betty and Carol want to share a taxi starting from S to their homes A, B and C respectively.
If they take the taxi back home separately, their taxi fares are shown in the following figure.

$20 A
S é
$60 B
S ﬁ

They took the same taxi. Assume the locations of A, B and C are in the same route. The total fare was $80.
Try to list different cases which the taxi fare is ‘fairly’ shared by A, B and C. What are the pros and cons of

different cases?




Example 2: Split taxi fare

ase 1 : cost of the ride is divided equally among riders

-m
A pay more than take
Amy(A = $20 — $26.7 = -$6.7
y(&) = - taxi alone. Not fair to A!

Carol(C)




Example 2: Split taxi fare I

|Case 2 : equally share the saved amount

Pay Money saved equally share the saved
; Comment
alone in total amount
No need to pa
Amy(A) | $20 $80 _ $26.7 (Take $26.6) pay
3 and earn $6.6!
$20 + $60 + 0
Betty(B) | $60 | $80 — $80 3 = $26.7
= $80 +80




Example 2: Split taxi fare =

Case 3 : according to the ratio of money paid (20 : 60 : 80)|

—_ 3
—_— 3

$80

C

P
lay ratio Split fare Money saved | Percentage change on fare
alone

20 1 1 $10-520
Amy(A $20 =— — = $20-$10=1$10 x100% =-50%
7 20460480 8 | 00 Xg=310 T

60 3 3 $30-%60
Betty(B $60 =— — = $60 — $30 =$30 x100% =-50%
=) 20460480 8 | o0 Xg=330 T

80 4 4 $40-3$80
Carol(C $80 =— — = $80 — $40 = $40 x100% =-50%
arol(C) 20160480 § | 80Xg= 540 ’ i




Example 2: Split taxi fare

|Case 4 : according to the ratio (overlapped)l
$20 A (520)

S %
B ($60)
é é
$20 C ($80)
S %ﬁ %

Part 1 Part 2 Part 3

ﬁ@
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