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Some big underlying questions to consider today are:
• Why take a different approach?
• Are these other approaches effective?  What does effectiveness mean? In other words, how do 

we define success for our students?

The familiar topics I hope to approach differently today are:
• Simplifying radicals
• Linear and quadratic patterns
• Solving quadratic equations using a formula
• The reciprocal of a function

There are many other topics for which different approaches are becoming more common.  To name a 
few,

• Using counters to explore integers.
• Using models (pattern blocks, cuisenaire rods, fraction strips, fraction circles, colour tiles) to 

explore fractions
• Using algebra tiles to solve equations, solve systems, multiply binomials, factor trinomials, etc.
• Using geoboards to explore the Pythagorean Theorem
• Using similar triangles to explore the basic trigonometric ratios
• Using the unit circle to explore trigonometric functions and identities
• Using dynamic geometry, graphing technology, spreadsheets, applets - HUGE list of things!
• Good rich problems!!!

Think about how you approach the topics above with your students.





Exploring Radicals

Given a square of area n, the length of the side of that square is n .  
Complete the information for each example below.

Area =

Side Length =

Use a calculator and notice, 20 = 2 5 .  When 20  is said to be simplified, the result is 2 5 .  How do we 
get this result?  This lesson explores a way to simplify radicals.

Suppose the area of each square below is 18.  For each one:
• What is the area of each small square?
• Represent the length of each side of the small square using .

Area (small square):

Side length (small square):             

Of the two ways to express the side length of the small square, which one is the simplest?

How many of these side lengths does it take to make up the side length of the larger square?

Considering your answers to the past 2 questions, what is another way to write 18 ?

Would it make sense to divide this square into more squares (16, 25, 36, etc.)? Explain.

But what if the area is not a square number?  For example, consider 18 .
Estimate the value of 18 ?  What reasoning did you do to come up with your estimate?
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Applying the same strategy, what is another way to represent each of the following radicals?

725032

54128

Describe a general strategy for simplifying radicals.

Suppose the area of the square on the right is 75. 
What do you think is the best choice for the number of small squares? Why?

Sketch the small squares.  What is the area of each small square?" __________

What is the side-length of each of the small squares, and how many side lengths 
make up the base of the larger square?

What is another way to write 75 ?   __________
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Visualizing Patterns - The Border Tiles Problem
The tiling pattern below is made of a growing pattern of yellow tiles, surrounded by a 
border of green tiles.

1. Assuming the pattern continues, describe how you would build the next two figures.

2. Complete the table, showing your calculations.

Fig. 1Fig. 1Fig. 1Fig. 1 Fig. 2Fig. 2Fig. 2Fig. 2Fig. 2 Fig. 3Fig. 3Fig. 3Fig. 3Fig. 3Fig. 3

Figure # Border Tiles 
(green)

Centre Tiles 
(yellow) Total Tiles

1

2

3

4

5

10
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border tiles centre tiles

function of the 
figure number (n)
(more than 1 way?)

type of relationship

meaning of terms 
(context of tile problem)

sketch a graph

4. Write the total number of tiles as a function of the figure number, and explain the meaning of the 
terms in the context of the tiling pattern.

3. Complete the table.
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All of these tell the same story, but in different ways and at different levels.
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Extension Ideas

Design a tile pattern to match the function: f n( ) = n2 + 2n +1
• Draw the first three figures of your pattern.
• Show how your pattern matches the function.

Design your own tile pattern.
• Draw the first three figures of your pattern.
• Write a function that represents your tile pattern.
• Show how your pattern matches the function.

Write a function: f n( ) =
• Design a tile pattern to match your function.
• Draw the first three figures of your pattern.
• Show how your pattern matches the function.
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Making Connections:

Solving Quadratic Equations
Solve the following equation for x...

2 x − 3( )2 − 8 = 0
Graphically Algebraically

What connections can you find between these two methods?
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To solve for the zeros of a quadratic function expressed in 
vertex form, solve the following equation for x:

a x − p( )2 + q = 0

Resulting formula: x =

Explain and illustrate the meaning of this formula in terms of the graph of a quadratic function.

Explain and illustrate the nature of the roots of a quadratic function in terms of this formula.
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Try these!

3 x + 2( )2 = 5

x2 − 2x −15 = 0

x2 − 6x −11 = 0
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10 cm now
Burns down 2 cm/hour

8 cm now
Burns down 1.5 cm/hour

When will the candles be the same height?

What if the first candle started at 10 cm and burned 3 cm/hour, and the second candle started at 8 
cm an burned 2.5 cm/hour?

A Tale of 2 Candles...



Exploring the Reciprocal of a Function
• Have a class discussion on a familiar transformations (using graphed examples) and brainstorm ideas of what to look for to identify 

what kind of transformation has taken place.  While much of the discussion may be ‘big picture’ descriptions, consider also point-by-
point mappings and the effects on each coordinate.

• Assemble students into groups of 4-6.  Give each student in the group a different card from below.
• Explain that the blue function is a transformation of the red function.  Ask students individually to examine their card and begin to 

think about what operations may have transformed the red function into the blue function.
• Next ask students to share their ideas with the rest of their group, and collectively determine what transformation is common to all of 

their graphs.
• Debrief as a class.  Discussion should include not only that the blue function is the reciprocal of the red function, but also how it was 

determined.  Also, what particular characteristics seem important.  For example,
• asymptotes (both vertical and horizontal)
• invariant points
• local extrema
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