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Challenge 1: Solution Guide

This question is fairly straightforward. Students need to find a Web site that gives the average monthly
temperatures for specific locations, and they should document their research in some way. For example,

Source of Information:

Web Site Address Comments

www.worldclimate.com Gives a table of values of temperature each month
for indicated location

Once students find this information, they should create a table that shows average monthly temperatures for
two years.

Students can draw the scatter plot of the data by hand or by using a graphing calculator or other graphing
software.

Early in the chapter, students can hand draw the curve of best fit. From the scatter plot and the curve of best
fit, students can find the values of a, k, b, and d for the model y = a sin k(θ + b) + d or

y = a cos k(θ\ + b) + d.

By the end of the chapter, students should be able to verify both the curve of best fit and the model using
the SinReg feature of the TI-83 Plus graphing calculator.
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Challenge 2: Solution Guide
This question is very challenging. However, most students who are willing to persevere with the research
should be able to construct a reasonable working model that mimics the motion of water in a wave action
pool.  Students will need to finetune their Internet research to find useful and understandable information
about wave action pools. Research might also include contacting the designers or operators of such
facilities.

As for Challenge 1, students should document their research.

Source of Information:

Web Site Address Comments

www.wavesltd.co.uk/prod02.htm This Web site promotes the products of a company that
designs and builds wave action pools.

www.essc.psu.edu/~arthur/waves.txt This Web page is an article called “The Surf’s Up Somewhere
— The Hows and Whys of Waves,” by M. A. Arthur.

www.antrimdesign.com/resume/waves.ht
ml

This Web page is an article called “Wave Action — How and
Why Waves Behave as They Do,” by Jim Antrim.

Once students have collected information, they can start designing and constructing a working model. By
working through this chapter, students should be able to model the wave motion for a pool with constant
depth. And, for some students, this model will be the solution to the challenge.
Finding an algebraic model that represents the wave’s motion through the model pool is a significant
theoretical extension of Chapter 5. A complete answer to this challenge might be an equation, found
through research, and its graph.

CHAPTER 5: RUBRIC FOR CHALLENGE 2

Scores and Criteria

Assessment
Category

Passable level of
achievement – below
provincial standard

LEVEL 1

Moderate level of
achievement – bel ow, 

but  appr oachi ng
provincial standard

LEVEL 2

High level of
achievement – at

provincial standard
LEVEL 3

Very high to outstanding
level of achievement –

above provincial
standard
LEVEL 4

Knowledge and Understanding

Performance of
an algorithm by
hand, mentally,
or using
technology

•  Some of algorithm
developed but may
contain inaccuracies.

•  Most of the algorithm
for the constant end of
the pool developed but
may contain
inaccuracies.

•  Algorithm for the
constant end of the pool
developed completely;
most computations
generally correct.

•  Algorithm for entire pool
developed completely,
accurately, and verified or
supported.

Demonstration of
understanding of
a concept

•  The attempted
solution demonstrates
limited understanding
of concept

•  The solution
demonstrates some
evidence of
understanding of
concept.

•  The solution
demonstrates sufficient
evidence to show
understanding of the
concept. The model
shows the pneumatic
effect that produces the
initial wave and the
resulting shape of the
wave as it encounters a
shallowing of the wave
action pool.

•  The detailed solution
demonstrates thorough
understanding of concept

(continued on next page)


