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may cut across the playing fi eld to get to the school 
because they know that route is shorter than walking 
around the playing fi eld. If such a shortcut exists, 
sketch the rectangle the roads make and then show 
the shortcut. Discuss why students take the shortcut. 
This discussion can lead to Sam’s trip to school.

Have students consider the map showing Sam’s house 
and school.
• What would be the shortest way for Sam to get 

from his house to the school?
• What problems might he run into if he tried to take 

that route?

Challenge students to do the Explore the Math to 
fi nd out what distance Sam could save if he could 
go “as the crow fl ies.” Have them work in pairs. As 
pairs discuss their ideas, you may wish to provide 
coaching prompts such as the following to students 
who are not sure how to proceed:
• What kind of triangle do the dotted lines show on 

this map?
• What strategies have we developed as a class to 

solve questions dealing with this type of triangle?

Planning Notes
Have students complete the warm-up questions on 
BLM 3–3 Chapter 3 Warm-Up to reinforce material 
learned in previous sections.

Discuss the opening paragraph with students. They 
explored determining the missing leg length of a 
right triangle in section 3.4, so they may know how to 
answer the question. You might wish to have students 
wait to solve the problem, since they will have a 
chance to do so in the Example 1 Show You Know.

Depending on the location of your school, there may 
be interesting shortcuts that cut through parts of the 
school property to shorten students’ walk to the school 
door. Discuss these with students to set the stage for 
this Explore the Math. For example, some students 
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• What strategy might work here?
• Try it.
• Did that strategy work for you?
• Why or why not?
• Consider how else you might solve this problem.
• How can you show your thinking as you work on a 

problem such as this one?

Method 1 Have students work in pairs to answer #1 
and #2. Have two sets of pairs get together to compare 
their answers and to discuss #3. Encourage students 
to review the strategies each pair used and how they 
might differ from and resemble each other.

Method 2 To work on this type of problem, challenge 
groups to choose one of the strategies the class 
developed during section 3.4 (the ones you posted on 
the wall). Divide the class into groups according to 
the strategy they chose. Have each group use their 
specifi c strategy to solve the Explore the Math. 
Once the groups have completed #1 to #3, have 
them compare their solutions and then discuss the 
advantages, disadvantages, and relative effi ciency 
of each method.

Example 1
Challenge students to consider what solution they 
would have provided for Example 1 if they had 

been writing this student resource. Ask them to 
develop that solution using the strategy they prefer. 
Have individuals or groups share their alternative 
suggestions with the class.

Discuss as a class methods students used to record 
their thinking as they worked. Have them consider 
why it might be useful to record their thinking.

Encourage students to use the strategy they prefer to 
solve the Show You Know.

Example 2
Like Example 1, Example 2 provides a context for 
applying the Pythagorean relationship. Discuss as a 
class the strategies students might use to prove that 
a given triangle is a right triangle. Have them try the 
strategy they prefer to solve this question and decide 
whether this is a right triangle.

You may wish to discuss with students how, with 
questions like this one, they need to take into account 
the fact that the measurements may not have been 
exact. Therefore, it may be diffi cult to decide if the 
sum of the areas of the smaller squares compared to 
the area of the large square is “close enough” that 
the angle may be considered a right angle. Explain to 
students that they have to use their own judgment and 
that their answer should be reasonable and justifi ed.
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Explore the Math

 1. a) Answers may be either 1000 m or 721.1 m.
  b) Answers may vary. Example: Yes, there is more than one possible 

answer. You can calculate based on Sam’s route or the crow’s route.

 2. a) Answers may vary. Example: “As the crow fl ies” means in a 
straight path.

  b) 278.9 m

 3. Answers will vary. Example: The crow’s path along the ground 
might be blocked by houses and other obstacles. Also, the distance 
is too great to measure directly.

Show You Know: Example 1
22.9 km

Show You Know: Example 2
Yes, the corner is a right angle. 172 + 202 ≈ 26.252

Answers

Assessment Supporting Learning

Assessment as Learning

Refl ect on Your Findings
Listen as students discuss what they 
discovered during the Explore the Math. Try 
to have students generalize the conclusion 
about their fi ndings. They should be able 
to identify that the crow fl ies along the 
hypotenuse whereas Sam walks along both 
legs of the right triangle.

• Discuss what advantages a bird has when it travels that humans do not (e.g., a bird can 
fl y over houses and other obstacles).

Assessment for Learning

Example 1
Have students do the Show You Know related 
to Example 1.

• Encourage students to verbalize their thinking.
• You may wish to have students work with a partner. 
• Encourage students to draw a diagram and label it.
• For the Show You Know, check that students are calculating the leg of the right triangle 

and not the hypotenuse. 

Example 2
Have students do the Show You Know related 
to Example 2.

• Encourage students to verbalize their thinking.
• You may wish to have students work with a partner.
• Suggest that students fi rst calculate the areas in order to help them visualize how to 

approach this problem.

The actual angle between the walls is 86.2°. Students 
will learn how to calculate this angle in future math 
courses involving trigonometry.

Meeting Student Needs
• For Explore the Math #3, it might help concrete 

learners to think about their own path to school. Ask 
them why it is diffi cult to measure the distance in a 
straight line between their home and the school.

• Encourage students to solve these problems using 
the strategies they have developed earlier in the 
chapter. Ask them to show their thinking so that 
you can help them identify where calculation or 
thinking errors may occur.

ELL
• Orally explain the introduction question. Using the 

picture in the student resource, point to the ship and 
the route it takes. Review cardinal directions (north, 
south, east, and west). 

• Explain the expression as the crow fl ies. Show a 
picture of a real crow.

• Ensure that students understand the following 
terms: canoe, boat ramp, and corner shelf.

• In the Example 2 Show You Know, you might 
need to explain what the foundation of a house or 
building is to students who are not familiar with 
this term. 
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The Key Ideas sum up the two main concepts of this 
fi nal section of the chapter. The fi rst concept is using 
the Pythagorean relationship to measure distances 
that are not easily computed by direct measurement. 
The second concept is using the Pythagorean 
relationship to check whether or not a triangle has 
a right angle, given the three side lengths.

Communicate the Ideas
The open-ended nature of #1 may make it a 
challenging question for some learners. Consider 
assigning it after students have completed #2. 
Question 1 might be an effective prompt for the 

Math Learning Log. Alternatively, brainstorm some 
ideas with the class, listing them on chart paper. 
Allow students to use the ideas for their response or 
as springboards to develop ideas of their own.

Meeting Student Needs
ELL
• Consider allowing students to answer the 

Communicate the Ideas questions in their own 
language fi rst. After doing so, students might then 
fi nd it easier to express their thinking in English.

Common Errors
• Students may not be able to identify the error in #2.

Rx This question involves a common error that 
students make when they are checking whether 
a triangle has a right angle, given the three side 
lengths. To remind students that the Pythagorean 
relationship involves the squares of the side 
lengths, not simply the side lengths, have them 
copy the triangle in #2 and draw the squares 
attached to each side.

Answers

Communicate the Ideas

 1. Answers will vary. Example: It is possible to determine if a piece 
of plywood is rectangular by measuring the diagonals and the 
dimensions of the sides. Apply the Pythagorean relationship to 
determine if the square of the length added to the square of the 
width equals the square of the diagonal. If this is true, the piece of 
plywood is rectangular.

 2. No, Ilana is not correct. Answers may vary. Example: She compared 
the lengths of the three sides instead of the squares of the lengths of 
the three sides. Square the hypotenuse: 612 = 3721. Find the sum 
of the squares of the two legs: 112 + 602 = 3721, which equals the 
square of the hypotenuse. Therefore, the triangle is a right triangle.

Assessment Supporting Learning

Assessment as Learning

Communicate the Ideas
Have students complete #1 and #2.

• Encourage students to verbalize their thinking.
• You may wish to have students work with a partner. 
• Some students may need assistance with creating a real-life situation on their own for #1. 

Circulate and help students with ideas.
• To help them with #2, have students review Example 2.
• For #2, encourage students to write the equation, show all of their thinking, and use the form 

Left Side = Right Side.
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Practise
These four questions are application problems, due 
to the nature of this chapter section. The questions 
involve the same steps as Examples 1 and 2, though 
the contexts are different. 

Apply
The Apply section also includes application questions, 
though these ones vary more widely from the sample 
questions in Examples 1 and 2.

Extend
The fi rst two problems are classifi ed as extension 
questions because they involve additional 
calculations beyond those covered in the previous 
questions. In #12, students calculate the perimeter 
of a fence and then use a cost rate to determine 
the price of the fencing. In #13, students must use 
the given speed and time to calculate the distance a 
cruise ship travels.

In #14, students use their knowledge about squares 
and their problem solving skills to determine a 
distance. 

Meeting Student Needs
• In the Apply section, have students identify the 

dimensions found in each question and then draw 
and label a diagram with the dimensions. Assist 
them, as necessary, to identify which dimensions 
relate to each part of the diagram.

• Provide BLM 3–16 Section 3.5 Extra Practice to 
students who would benefi t from more practice.

ELL
• Ensure that students understand the following 

terms: guy wire, wheelchair, and computer monitor.

Common Errors
• Students may become confused by the multiple 

steps involved in the questions. 

Rx Encourage students to record their calculations in 
an organized fashion vertically down the page.

Math Link
Remind students that the perimeter of the game is 
the outer perimeter. Some students may mistakenly 
add the side lengths of the square, which are not 
part of the game’s perimeter.
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Answers

Math Link
a) Perimeter ≈ 144.8 cm   b)  Minimum diagonal length ≈ 47.4 cm

Assessment Supporting Learning

Assessment for Learning

Practise and Apply
Have students do #3, #5, and #7. 
Students who have no problems with 
these questions can go on to the 
remaining Apply questions.

• Some learners will benefi t from reviewing Examples 1 and 2 before attempting the Practise 
questions.

• For students who do not know how to begin #3 and #5, have them draw their own simple 
version of the diagrams. The same approach should be taken with #7; however, guiding students 
to understand that the ramp is the longest side may also be benefi cial. 

• For those problems that do not include a diagram, such as #9, encourage students to sketch one.

Math Link
The Math Link on page 111 is intended 
to help students work toward the 
chapter problem wrap-up titled Wrap 
It Up! on page 115.

• It is not essential for students to complete this Math Link, but it is helpful for those students 
who will create a game board design in the Wrap It Up! Encourage students to show their work.

• Students who need help getting started could use BLM 3–17 Section 3.5 Math Link, which 
provides scaffolding.

Assessment as Learning

Math Learning Log
Have students respond to the 
following prompt:
• Provide an example from real life in 

which you would need to calculate 
an unknown distance using the 
Pythagorean relationship because 
it is either impossible or diffi cult to 
measure the distance directly. 

• Encourage students to use the What I Need to Work On tab of their chapter Foldable to note 
what they continue to have diffi culties with.

• For students who need assistance, you may wish to invite a carpenter into the classroom to talk 
about how to check for right angles when it is impossible to measure the angle itself. Many 
carpenters use the 3 : 4 : 5 principle in such measurements.


