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Determining Square Roots 
of Rational Numbers

Planning Notes
Have students complete the warm-up questions on 
BLM 2–3 Chapter 2 Warm-Up to reinforce material 
learned in previous sections.

Refer students to the photographs on pages 72 and 
73 that show the Great Pyramid of Giza in Egypt. 
The view from above on page 73 shows the square 
base of the pyramid. Draw students’ attention to 
the Did You Know? with this photograph. The fi nal 
sentence of the Did You Know? conveys a sense of 
the enormous size of the pyramid and the almost 
unimaginable toil required to build it. 

To reinforce students’ understanding of the scale 
of the Great Pyramid of Giza, refer to the opening 
paragraph of the section. You might have students work 
in groups to complete the estimate, in which they 
compare the dimensions of the base of the pyramid 
with the dimensions of a football fi eld. You might 
present some coaching questions and have students 
discuss them in their groups:
• Will you include the end zones in the length 

of the fi eld? Explain.
• What are the dimensions of a football fi eld?
• Are all football fi elds the same size? Explain.
• Should you estimate the dimensions of a football 

fi eld, or do you need exact values? Explain.

2.4
MathLinks 9, pages 72–81

Suggested Timing 
80−100 minutes

Materials
• ruler
• grid paper
• calculator

Blackline Masters
Master 2 Communication Peer Evaluation
Master 4 Number Lines
Master 8 Centimetre Grid Paper
Master 9 0.5 Centimetre Grid Paper
BLM 2–3 Chapter 2 Warm-Up 
BLM 2–11 Section 2.4 Extra Practice
BLM 2–12 Section 2.4 Math Link

Mathematical Processes
 Communication (C)

 Connections (CN)

 Mental Math and Estimation (ME)

 Problem Solving (PS)

 Reasoning (R)

 Technology (T)

 Visualization (V)

Specifi c Outcomes
N3  Demonstrate an understanding of rational numbers by:
• comparing and ordering rational numbers
• solving problems that involve arithmetic operations on 

rational numbers.
N5  Determine the square root of positive rational numbers that 
are perfect squares. 
N6  Determine an approximate square root of positive rational 
numbers that are non-perfect squares.

✓

✓

✓

✓

✓

✓

✓

Category Question Numbers

Essential (minimum questions 
to cover the outcomes)

#1–6, 7, 9, 11, 13, 15, 16,
Math Link

Typical #1−7, 9, 11, 13, 15, 16, two of 
17−21, 26, 29, Math Link

Extension/Enrichment #1−4, 17, 20, 23, 24, 29, 31−36
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After the groups have completed their comparison 
of the pyramid and a football fi eld, discuss as a 
class any variations in their estimates and in the 
assumptions students made. Estimates will likely 
vary, but, if students’ values for the dimensions of a 
fi eld are reasonable, they might conclude that the Great 
Pyramid is about twice as long as a football fi eld and 
about four times as wide. A regulation CFL fi eld is 
about 137 m long, including the end zones, or about 
101 m long without them. The width is about 59 m.

As a bridge to the Explore, which includes a question 
on the area of the base of the Great Pyramid, you 
may wish to ask students to use their estimates to 
compare the area of the base of the pyramid to the 
area of a football fi eld. From the estimate in the 
previous paragraph, students might conclude that 
the base of the pyramid is about eight times the area 
of a football fi eld. Some students may need to draw 
a diagram to make this comparison.

Explore Square Roots of Rational Numbers
Students have previously determined the square roots 
of whole numbers that are perfect or non-perfect 
squares. In this exploration, students will begin to 
extend their understanding to include the square 
roots of decimal numbers.

Method 1 Have students work on the exploration 
in pairs or small groups and discuss their answers. 
When appropriate, ask coaching questions of 
individuals, groups, or the whole class. The following 
questions refer to the parts of #1. The same question 
formats could be used for #2, but with substitution of 
the appropriate decimal values from parts a) to c) of 
that question. 

For #1 a), you might ask:
• How does the diagram represent 16?
• How does the diagram show the value of   √ � 16  ?

For #1b), you might ask:
• What shape should you draw in your diagram? Why?
• How does your diagram represent 25?
• How does your diagram show the value of   √ � 25  ?

For #1c), you might ask:
• How does the diagram show a square root that is 

between 4 and 5?
• How does the diagram show the rational number 

that has this square root?
• How could you use the diagram to estimate the 

value of this rational number?
• How could you use the diagram to identify other 

rational numbers with a square root that is between 
4 and 5?

In #1d), the following questions might open up 
students’ thinking in different directions and provide 
support for students having diffi culty:
• How is your answer to part c) related to the squares 

of 4 and 5? (One strategy is to square 4 and 5 and 
choose a rational number between the squares.) 

• How can you calculate the square root of a non-
perfect square? (A different strategy might be to use 
Estimate and Check, i.e., estimate the rational number 
and calculate its square root on a calculator until you 
obtain a square root that is between 4 and 5.)

Literacy Link  Before students begin the 
exploration, point out the Literacy Link to 
remind them of the meaning of square root. In 
preparation for #1 in the Explore, you might ask:
• How does the meaning of square root compare 

with the meaning of square?
• How could you use a diagram to show the 

relationship between the number 3 and its 
square?
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• Does the following diagram suggest a strategy?

For #3, encourage open discussion. If each student 
group develops a strategy in #1d) and 2d), you might 
have different groups, rather than different individuals, 
compare their strategies. As well as comparing 
similarities and differences, you might ask students 
which method(s) they prefer, and why.

Estimates and methods will vary in #4. Any 
whole-number or decimal answer between, but not 
including 52 900 and 53 361, is acceptable. Some 
students may try to describe the range of possible 
values, rather than choosing a single value, but they 
may be unclear on the limits of the range. After 
students have completed the question, you might 
point out that they have identifi ed a rational number 
with a square root between 230 and 231.

Method 2 Use number lines instead of grid paper 
in #1 and 2. For example, the number line included 
above in Method 1 could be the basis for answering 
the following question: How could you use the 
number line to identify a rational number with a 
square root that is between 4 and 5?

You might ask students to construct a similar number 
line labelled with the values given in #2. They can 
then describe how they could use the diagram to 
identify a rational number with a square root that 
is between 0.5 and 0.6. You may wish to provide 
students with Master 4 Number Lines.

Meeting Student Needs
• It may be better for your class to work through the 

Explore as a whole-class activity.
• Have students fi nd Egypt on a map and discuss how 

far away it is from their own location. Direct students’ 
attention to the photos in the student resource of the 
pyramids and discuss what these photos tell about 
Egypt (e.g., hypothesize what the climate is like). 
Discuss why the pyramids were built. 

• Assist students in recalling their understanding of 
determining square roots.

ELL
• Use the images in the student resource to review 

what a pyramid is. As you use the terms in the 
opener, such as base, point to the part of the picture 
that you are referring to.

• Show students Egypt on a map and provide pictures 
of identifying features such as the pyramids in the 
student resource and also the Sphinx. 

• Teach the following words in context: dimensions 
and product.

• Ensure that students are familiar with the square 
root sign. Students may have different ways of 
showing operations depending on what country 
they have moved from.

Gifted and Enrichment
• Discuss with students how some people have an 

ability to fi nd particularly diffi cult mathematical 
solutions using mental math. Ask students to 
investigate the methods that these individuals use 
to perform tasks such as fi nding square roots to 
many decimal places, in their head. Students could 
report to the class some of the “tricks” they use.

You may wish to have students research more information on 
the Great Pyramid of Giza. Go to www.mathlinks9.ca and follow 
the links.

4 5

16 25  
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Assessment Supporting Learning

Assessment as Learning

Refl ect and Check 
Listen as students discuss what they 
discovered during the Explore.

• As a class, make a list of strategies that students used and compared in #1d) and 2d). Have 
students write the strategies and an example into their Foldable for future reference.

• You may wish to provide students with Master 8 Centimetre Grid Paper and Master 9 
0.5 Centimetre Grid Paper to use as they work on the Explore.

Explore Square Roots of Rational Numbers

 1. a) Example: It is a square with side lengths of 4 units. Its area is 
16 square units.

  b)

  c) Example: The square of 4 is 16, and the square of 5 is 25. So, any 
number between 16 and 25 has a square root between 4 and 5.

  d) Example: You could square any decimal number between 4 and 5. 
The value of this squared number would be between 16 and 25.

 2. a) Example: If each square represents   1
 _ 100  , or 0.01, since the square

   of 0.5 is 0.25, there are 25 squares shaded on the hundred grid.

  b)

  c) Example: Since the square of 0.5 is 0.25, and the square of 0.6 
is 0.36, any number between 0.25 and 0.36 has a square root 
between 0.5 and 0.6.

  d) Example: You could square any decimal number between 0.5 
and 0.6. The value of this squared number would be between 
0.25 and 0.36.

 4. The area could be between 52 900 m2 and 53 361 m2. Example: 
A strategy is to square 230 and 231.

Answers
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Link the Ideas 
Example 1
This example shows the estimation and calculation of 
the area of a square trampoline from its side length.

Direct students to the diagram in the solution. You 
might ask:
• How does the diagram represent the information 

given in the problem?
• What is the meaning of the formula A = s2?

Next, have students examine the estimate and ask:
• How could you represent the statements 22 = 4 and 

32 = 9 using grid paper or a number line?
• How could you use grid paper or a number line to 

show that 2.62 is between 4 and 9?
• Why is 7 a more reasonable estimate than 6?
• Why are the units of the estimate given as square 

metres?

Finally, have students examine the calculation. Ask:
• How would you calculate 2.62 if you did not have 

a calculator?
• How close is the calculated area to the estimate?

Emphasize the importance of the summary statement, 
including the units of measure.

Draw students’ attention to the Tech Link. Have 
students check that they can obtain the correct 
answer to the calculation using their own calculator. 

When students are working on the Show You Know, ask:
• What is a reasonable value for the estimate? 

How do you know?
• What are other reasonable values for the estimate?
• What are the units of the area of the photo?

Example 2
This example extends students’ understanding 
of perfect squares (previously limited to whole 
numbers) to include fractions and decimals.

Literacy Link  Direct students to the Literacy 
Link about perfect squares. Ask students to 
identify a whole-number perfect square. After 
students have seen the given perfect squares 
in decimal form and fraction form, ask them 
to provide an additional example of each. Ask 
students to explain why each of their examples 
is a perfect square.
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The numerator and denominator in   
25

 _ 49   in part a) are

perfect squares that students should recognize from 
their previous work. Draw students’ attention to the 
thought bubbles in part a). Make sure that students 
can explain why 25 and 49 are perfect squares and

how the given diagram represents   
25

 _ 49   =   
5
 _ 7   ×   

5
 _ 7  .

Reinforce the idea that the area of a square is the 
product of two equal side lengths, i.e., that the area 
is the square of the side length.

As students examine part b), point out the question 
in the thought bubble. If you wish to extend the 
example and challenge students, you might also ask:

• Can you express 0.4 as a fraction other than   4 _ 10  ?

 If so, give fi ve examples. (Expect students to write

 equivalent fractions, such as   2 _ 5  ,   
8
 _ 20  ,   12

 _ 30  ,   
16

 _ 40  , and   
40

 _ 100  .)

• Do any of your examples include a perfect square 
in both the numerator and the denominator? 
Explain. (Students will not be able to fi nd an 
example that does.) 

• Is   
50

 _ 98   a perfect square? (Students may be inclined to

 say no. In cases where neither the numerator nor the 
denominator of a fraction is a perfect square, it is 
important to check that the fraction is in lowest 
terms before concluding that it is not a perfect square.)

Have students complete the Show You Know in 
pairs or small groups and compare their solutions 
and explanations.

Example 3
This example extends students’ understanding of 
square roots of perfect squares (previously limited 
to square roots of whole numbers) to include square 
roots of fractions and decimals.

Point out the diagram and ask students how it represents 
the situation. Stress that, when students determine the 
square root of a number, they determine the side length 
of a square whose area equals the number.

As students examine Method 1, you might ask:
• Would you recognize by inspection that 1.44 is 

1.2 × 1.2?
• If 12 × 12 = 144, how do you know that 

1.2 × 1.2 = 1.44?

Point out that students are only likely to use Method 2 
or Method 3 if they do not identify the square root 
by inspection. For Method 2, you might ask:
• Why might 1.1 × 1.1 be a reasonable fi rst guess?
• After guessing 1.3 × 1.3, would it be reasonable 

to guess 1.4 × 1.4? Explain why or why not.

After students have consulted all three methods, you 
might ask which of the three methods they prefer 
and why.

Point out that the calculator-based check shown after 
Method 3 can be used for all three methods.

Point out the Tech Link to students. Have them 
record the keying sequence on their calculator if it is 
different from the one shown in the example.

Using a calculator could, of course, be a fourth 
possible solution method for the example. You might 
ask: If you determine the square root of a perfect 
square on a calculator, how can you check that the 
answer is correct?

Literacy Link  Direct students to the Literacy 
Link about square roots of perfect squares. Ask 
them to identify the square root of a whole-
number perfect square. After students have 
seen the given square roots of perfect squares 
in decimal form and fraction form, ask them 
to provide an additional example of each. Ask 
students to explain why each of their examples is 
the square root of a perfect square.
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Have students complete the Show You Know 
individually. Then, have them compare their 
solutions and explain why they chose to use a 
particular solution method.

Example 4
This example extends students’ understanding of 
square roots of non-perfect squares (previously 
limited to square roots of whole numbers) to 
include square roots of decimals.

Draw students’ attention to the defi nition of a 
non-perfect square. To check for understanding, 
you might ask: If you multiply a rational number 
by itself, is the product a perfect square or a 
non-perfect square? How do you know?

Point out the estimate in part a), which makes use 
of a number line to show the square roots of perfect
squares on each side of   √ �� 0.73  . You might ask:
• Why do you think that   √ �� 0.64   and   √ �� 0.81   were 

used to make the estimate?
• Could you use   √ �� 0.49   and   √ � 1   to make the 

estimate instead? Explain.
• What is a different kind of diagram you could use 

to represent the estimate? (Students may think of 
the side lengths of shaded areas on grids, which 
they worked with in the Explore.)

• Could you make the estimate without using a diagram?
• Do you fi nd a diagram helpful for making the 

estimate? Explain.

When students examine the calculation in part b), 
draw their attention to the thought bubble and the 
question within it. Also, point out the Did You 
Know? beside the example. You may wish to use the 
term irrational number to describe a non-repeating, 
non-terminating decimal. You might mention that π 
is another example of an irrational number and that 
the value of π has been calculated to over a trillion 
decimal places, without the numbers repeating or 
terminating. If students have a calculator with a π 
key and a 10-digit display, you might ask them to 
determine the value of π to nine decimal places.

You could have students square 0.854400375 on 
a calculator with a 10-digit display. The result is 
0.730000001. You might ask how this result confi rms 
that the calculated square root of 0.73 is approximate.

Point out the Check in the solution and ask:
• What is the meaning of inverse operation?
• Why is squaring the inverse operation of taking 

the square root?
• What are two other examples of pairs of inverse 

operations?
• Why is 0.8542 not exactly 0.73?

You might have students complete the Show You 
Know individually and then compare their solutions. 
Prompt partners to compare the perfect squares 
they used in completing the estimate and to ensure 
that their partner checked the calculated answer.

Key Ideas
The Key Ideas summarize concepts related to 
determining the square roots of positive rational 
numbers that are perfect squares or non-perfect 
squares. Draw attention to the fi rst two statements, 
including the diagrams. To check understanding, 
you might ask students to give an example of an area 
that is a decimal and a perfect square, and then ask 
for the value of the side length. For the other three 
statements, you might ask students to make up their 
own examples. Students could prepare their own list 
of Key Ideas, with their own examples, and include 
it in their Foldable.
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Meeting Student Needs
• It may be better for your class to work through the 

examples as a whole-class activity. Assign part 
of the Show You Know activities for Examples 
2 and 3 as small-group or pair activities. Then, 
assign the rest of these Show You Know activities 
as individual student work. Assign the Show You 
Know activities for Examples 1 and 4 as small-
group or pair activities. Then, assign similar Show 
You Know activities as individual student work.

ELL
• Teach the following terms in context: trampoline, 

estimate, diagram, sequence, perfect square, 
numerator, and denominator.

• Discuss the Key Ideas with students, rephrasing and 
restating the ideas using the diagrams in the student 
resource and others that you draw on the board. 

• Students might not understand the word models in 
the fi rst bullet of the Key Ideas.  Restate this concept 
using terms such as is the same as and is like.

Common Errors
• Some students may misunderstand the word 

between as including end values, e.g., by identifying 
0.25 or 0.36 as a rational number with a square root 
that is between 0.5 and 0.6 in Explore #2c).

Rx Explain the non-inclusiveness of between using 
simpler examples, e.g., 2 is between 1 and 3, but 
1 is not between 1 and 3. Check for understanding 
by asking students to name all the whole numbers 
between 4 and 10, or all the integers between 3 
and −4.

Answers

Example 1: Show You Know 
Estimate: 49 cm2. Calculate: 50.41 cm2.

Example 2: Show You Know 
a) Example: This number is a perfect square because both 121 and 64 

are perfect squares.

b) Example: This number is not a perfect square because neither 12 nor 
10 are perfect squares.

c) Example: This number is a perfect square because both 9 and 100 are 
perfect squares.

Example 3: Show You Know 
a) 1.5  b)  0.4

Example 4: Show You Know 
a) Example: 0.6.  b)  0.583

Assessment Supporting Learning

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 model the example by drawing a diagram and labelling it accordingly. 

Coach them through showing one step of work with each part of the solution.

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.
• Remind students it is important to look at both the numerator and the denominator in 

determining whether the rational number is a perfect square.
• Point out to students that decimals may be easier to visualize if written as a fraction.

Example 3
Have students do the Show You Know 
related to Example 3.

• Encourage students to verbalize their thinking.
• You may wish to have students work with a partner.
• Have students use integer values initially. Have them describe the similarities and differences 

between working with the integer and working with the decimal. For their fi nal answer, have 
them estimate the value fi rst to facilitate the placement of the decimal.

Example 4
Have students do the Show You Know 
related to Example 4.

• Encourage students to verbalize their thinking.
• You may wish to have students work with a partner.
• Some students may fi nd it helpful to use a number line.
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Check Your Understanding
Communicate the Ideas
These questions allow students to communicate their 
understanding of the square roots of positive rational 
numbers that are perfect squares or non-perfect squares.

In #1, students examine common errors in the 
determination of the square root of a decimal 
number. After students have attempted the question, 
you might ask:
• How did you determine whose answer is correct?
• How can estimation help you to avoid making 

errors in determining square roots?
• How else can you check that a calculated square 

root is correct?

In #2, students can square 4.5 and 5.5 and then 
determine which of the given square roots are 
between   √ �� 20.25   and   √ �� 30.25  . Students may or may 
not use a number line in making comparisons. Some 
students may use a grid to represent 4.52 and 5.52 as 
overlapping areas. Counting squares or calculating 
would establish their areas as 20.25 and 30.25 and 
would indicate which of the given square roots are 
between 4.5 and 5.5.

In #3, students consider a common misconception 
regarding the square roots of positive rational 
numbers that are less than 1. If students have 
diffi culty in making a prediction, you might have 
them fi rst consider the value of the square root of a 
simpler number, such as   √ �� 0.25   .

In #4, students consider the approximate value of 
the square root of a non-perfect square, as shown on 
a calculator. After students have completed #4, you 
might ask: Would you have expected the calculator to 
display the exact value of   √ � 2  ? Explain.

Practise
You may wish to have students work in pairs or 
small groups when completing the Practise questions. 
Alternatively, students might complete the Practise 
questions individually and share any diffi culties 
with their group or the class. Continue to emphasize 
the importance of comparing calculated and 
estimated values. 

In their answers to #8, 12, and 14, ensure that 
students include the appropriate units of measure.
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Apply
As students work on the Apply problems, encourage 
them to compare and refi ne their solutions. Stress the 
importance of including the correct units of measure 
in the answers to applied problems.

In #22, 25, or 31, some students may have diffi culty 
in recalling the Pythagorean relationship. You may 
wish to reactivate their knowledge by asking them to 
state the length of the hypotenuse in a triangle with 
legs of 3 cm and 4 cm and to explain their reasoning.

After students complete #23, you might ask if they 
prefer to convert the dimensions of the fl oor to 
centimetres at the outset, or to perform the calculations 
in metres before converting the answer to centimetres.

If students have diffi culty in understanding #30, you 
might encourage them to begin by drawing a diagram.

Before students work on #31, you may wish to point 
out that it includes a 2000-year-old formula developed 
by a mathematician and inventor described in the Did 
You Know? that follows #31. Some students may 
be interested in learning more by exploring the Web 
Link that follows the Did You Know?

Extend
After students complete #32, you may wish to 
challenge them with the following problem: If there 
were nine congruent squares instead of eight, what 
arrangement of the squares would give the least value 
of the perimeter? As in #32, squares must be joined 
along entire sides.

If students have diffi culty with #33, you might 
suggest that they begin by drawing a diagram. They 
will then see that the diameter of the circle equals 
the side length of the square.

Encourage students to use the π key on a calculator 
when solving #34.

Literacy Link  The solutions to #24, 28, 29, and 
30 each involve substitution into a formula that 
includes a square root. Before students attempt any 
of these problems, draw attention to the Literacy 
Link that follows #24. To check students’ 
understanding of the information and their 
ability to apply it to rational numbers, you might
ask them to calculate   √ ����� 0.89 + 0.32   and   √ ��� 9 ÷ 4  .
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Have students compare their solutions to #35. One 
approach is to write a formula that relates length

to area by reasoning that l ×   
l
 _ 3   = A, which results

in the equation   
l2

 _ 3   = 9.72. An alternative is to relate
width to area by reasoning that w × 3w = A, which 
produces 3w2 = 9.72. The problem can also be solved 
without writing and solving an equation, by reasoning 
that the rectangle can be divided into three congruent 
squares, each with an area of 3.24 cm2. The side 
length of each square is the width of the rectangle. 
You might ask students how this fi nal solution relates 
to writing and solving the equation 3w 2 = 9.72.

In #36, students may be surprised that their answer is 
quite small. You might ask how they could check that 
their answer is correct. Using the inverse operation 
would require squaring three times.

Meeting Student Needs
• For #27, some students may benefi t from using 

a model of a cube and from a reminder of what 
surface area means.

• Provide BLM 2–11 Section 2.4 Extra Practice to 
students who would benefi t from more practice.

ELL
• For #1, clarify that said, claimed, and estimated

are words used to describe how the students in the 
question gave their answers. Ensure that students 
understand what the word correct means. Draw a 
checkmark on the board as you say correct.  If a 
student does not understand the word mistake, write 
the equation 4 + 2 = 5 on the board and point to 
the 5, saying, “This is a mistake.” After you correct 
the answer, put a checkmark and say, “Correct.”

• Teach the following terms in context: laminate, 
vertical faces, enclosing, fenced, mounted, matting, 
and lifeguard station.

• Assign fewer Apply questions to English language 
learners as they will have to work through the 
language. Ensure that they have the vocabulary 
needed to understand the questions.

Literacy Link  Have students develop a Frayer 
model showing what they already know about 
square roots at the beginning of this section. 
You may wish to have them revisit their Frayer 
models at the end of the section.

Math Link
In this Math Link, students apply their skills in 
determining the square roots of rational numbers 
in the context of a sudoku grid. Encourage 
students to discuss the advantages and disadvantages 
of different solution methods, and to state and 
explain their preferences.

Students will be asked to design their own game 
in the Wrap It Up! at the end of this chapter. They 
may choose to include a game board. Therefore, 
you might ask them to think about the sudoku 
grid as the basis for a game board. One possibility 
might be to use the board to tally the points 
scored in the rounds of a game. You might ask:
• If you were playing a game that involved rolling 

a die, how might you number the squares on a 
sudoku grid so that you could record the results?

• How might you build rewards and penalties into 
the grid (for example, scoring additional points 
for landing on particular squares, or losing 
points for landing on others)?

Another possible use of the grid would be as a 
way to generate positive and negative rational 
numbers. You might ask:
• How would you use the grid to generate 

numbers? (This might involve dropping a small 
object onto the grid and seeing where it lands.)

• How would you number the squares on the grid 
so that you could generate positive and negative 
rational numbers?

• How could you include operations on the 
resulting rational numbers in a game? (Each 
turn might involve dropping two objects on the 
grid and performing an operation on the two 
resulting numbers.)

• How would players score points in the game? 
(Points could be gained or lost for obtaining 
the greatest or least result from the preceding 
operation.)
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Common Errors
• Some students may take the square root of a 

decimal number incorrectly by either dividing by 2 
or ignoring place value. For example, they may 

 assume that   √ �� 0.16   is 0.08 or 0.04, and that   √ �� 0.9   
is 0.45 or 0.3.

Rx Encourage students to check their answers by 
performing the inverse operation, i.e., by squaring 
the answer to make sure that they obtain the 
original number or, in the case of a non-perfect 
square, a value very close to it.

• In #19, some students may subtract the area of the 
picture from the area of the matting, to determine 
a difference of 150 cm2, and then take the square 
root of this difference.

Rx Refer students to the diagram and point out that 
it contains only two squares, one with an area 
of 100 cm2 and one with an area of 250 cm2. 
There is no square with an area of 150 cm2.

Answers

Communicate the Ideas

 1. a) Jamila
  b) Example: Max divided 6.4 by 2. Lynda found the square root 

of 64 and placed the decimal before the 8.

 2. Example: Since the square of 4.5 is 20.25, and the square of 5.5 is 
30.25, any number between 20.25 and 30.25 has a square root

  between 4.5 and 5.5. Therefore, the numbers are   √ �� 21.3  ,   √ �� 27.9  ,
    √ �� 25.4  ,   √ �� 30.2  .

 3. Example: No, because the square root is 0.25

 4. a) 1.414213562
  b) 1.999999999
  c) No. Example: 1.999999999 is not the same as 2.

Math Link
a) 98.01 cm2   b)  4.5 cm
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Assessment Supporting Learning

Assessment as Learning

Communicate the Ideas
Have all students complete #1 to 4.

• Encourage students to verbalize their thinking.
• You may wish to have students work with a partner.
• For students who fi nd #1 challenging, spend time coaching them through square roots and 

ensure they can clearly state what a square root is. Have them do additional examples before 
moving forward.

• Students having diffi culty with #2 may benefi t from a number line. Have them label the fi rst 
six perfect squares on the number line. This should provide visual support in determining 
which square roots fall between 4.5 and 5.5.

• For #3, have students change the values to integers to make the comparisons if the decimal 
values are a challenge. Once they have generalized their answer, have them return to the 
original question. Placing the suggested answers on a number line and comparing them to the 
position of the original square root may also clarify understanding.

• For students having diffi culty with #4, coach them through the question. Have them explain 
what each part is asking. Once they have completed the question, give them another value, 
for example,   √ � 5  , and have them check the pattern for this value.

Assessment for Learning

Practise and Apply
Have students do #5–7, 9, 11, 13, 15, 
and 16. Students who have no problems 
with these questions can go on to the 
remaining Apply questions.

• Both #5 and 6 address the basic concept of the section, understanding square roots. Students 
should be able to complete the questions both algebraically and pictorially. If students are 
having diffi culty with these two questions, have them review the Explore and model 42 and 52 
on grid paper. Ask them to locate a value between these two values. 

• The same grid paper method, or a number line method, could be used for #7. Use #8 to check 
students’ understanding, if necessary.

• Some students may be confused by the fact the values are in fraction form in #9. Ask them 
how they would identify if a whole number was a perfect square.  Point out that the same 
process is used for a fraction, only both the numerator and denominator must be checked. 
Use #10 to check students’ understanding.

• Students may require additional coaching for #11. Show students that some of the values in 
the question could be written as fractions. Students may benefi t from writing the numbers 
from 1 to 25 in their Foldable, then listing the square of each number. It could be used as a 
quick reference.

• Students will require a calculator for #13 but encourage them to estimate their values fi rst.
• For #15 and 16, encourage students to write out what they know and what they wish to solve. 

These questions may be completed with a partner. Encourage students to use diagrams for 
each part of #16.

• Provide students who need it with grid paper to use as they work on the questions.

Literacy Link
At the beginning of the section, have 
students work in pairs to develop a 
Frayer model on square roots.

• Use the students’ Frayer models to identify their misconceptions about square roots. Address 
those misconceptions as you work through the section.

• At the end of the section, have students revisit their Frayer models and make additions and 
improvements.

Assessment as Learning

Math Link
The Math Link on page 81 is intended 
to help students work toward the chapter 
problem wrap-up titled Wrap It Up! 
on page 85.

• You may wish to provide students with grid paper so that they can copy parts of or all of the 
sudoku grid.

• Students who need help getting started could use BLM 2–12 Section 2.4 Math Link, which 
provides scaffolding.

Math Learning Log
Have students respond to the following 
prompts:
• Two methods for determining the 

square root of a perfect square are ... 
The method I prefer is .... because ...

• To estimate the square root of an 
imperfect square, I would...

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

• If students have not generated their own examples and explanations of the various solution 
methods, have them write their responses to the Math Learning Log questions and place 
them into their Foldable.


