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Stretch 3 - Rational Numbers
Module Session Title In this session... Page

Representing and 
Operating Fractions

33 Representing 
Fractions

We will be revisiting how to represent 
fractions using area and length models, and 
we will also extend the length model to 
include the number line.

5

34 Comparing and 
Ordering Fractions

We will be finding equivalent and 
simplified fractions through visual and 
numeric representations, and comparing 
fractions using different strategies.

13

35 Adding and 
Subtracting 
Fractions

We will be revisiting addition and 
subtraction of fractions and applying prior 
knowledge to add three addends.

21

36 Multiplying 
Fractions

We will be reviewing how to multiply 
fractions. We will also introduce the 
concept of inverse fractions as preparation 
for dividing fractions.

29

Dividing Fractions 37 Dividing Fractions 
by Whole Numbers

We will be diving into dividing fractions! In 
this session, we focus on partitive division 
to divide fractions by whole numbers.

37

38 Dividing Whole 
Numbers by 
Fractions

We will be continuing our work on 
division, focusing this time on quotitive 
division to make sense of dividing whole 
numbers by fractions.

45

39 Dividing by 
Multiplying

We will be revisiting the concept of 
Multiplicative Frames to introduce fraction-
by-fraction division before generalizing the 
rule of dividing by multiplying by the inverse.

53

40 Dividing Fractions I We will be continuing our work on fraction 
division and introducing the common 
denominator strategy.

61

41 Dividing Fractions II Now that students know different strategies 
for dividing fractions, we will explore one 
that is often the most efficient: multiplying 
the dividend by the inverse of the divisor.

69

42 Productive 
Practice: Dividing 
Fractions

We will be building on the strategies 
discovered in previous sessions for dividing 
fractions within a productive practice 
context.

77

43 Operations with 
Mixed Numbers

We will be exploring various strategies for 
operating with fractions written as mixed 
numbers.

85
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Stretch 3 - Rational Numbers
Module Session Title In this session... Page

Decimals 44 Fractions and 
Decimals

We will be revisiting the connection 
between decimals and decimal fractions. 
We will practice converting between these 
two representations and use a number line 
to compare and order decimals.

93

45 Fractions, Decimals, 
and Percentages

We will discover another way to express 
rational numbers: percentages. We will 
practice converting between these three forms 
and representing them in different contexts.

101

46 Adding and 
Subtracting 
Decimals

We will be revisiting additive operations 
with decimals and reflecting on different 
strategies through students’ solutions.

109

47 Multiplying 
Decimals

We will be revisiting multiplication 
of decimal expressions and reflecting 
on different strategies using students’ 
solutions to move toward solving decimal 
multiplications with the standard algorithm.

115

48 Dividing Decimals We will be revisiting decimal division 
and exploring strategies that extend the 
standard algorithm for dividing whole 
numbers to decimal expressions.

123

Negative Numbers 49 Introduction to 
Negative Numbers

We will be expanding the set of natural 
numbers to the set of integers using the 
number line and based on contextualized 
situations.

129

50 Negative Numbers 
on the Number 
Line

We will be introducing the concepts of 
absolute value and opposite numbers using 
the number line, while continuing to work 
on locating integers on it.

137

51 Ordering and 
Jumping on the 
Number Line

We will be ordering integers using the 
number line, revisiting the symbols < and 
>, and deepening the understanding of a 
number's opposite.

145

52 Negative Rational 
Numbers

We will be extending the ordering and 
locating of numbers on the number line 
from integers to rational numbers, both 
positive and negative.

153

53 Points on the 
Coordinate Plane

We will be extending the process of 
locating points on the number line to the 
coordinate plane, and we will be making 
sense of negative coordinates through 
word problems. 

161

54 Practice on the 
Coordinate Plane

We will be reinforcing the use of integer 
coordinates on the coordinate plane and 
introducing its quadrants through a route 
optimization context.

169
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Same or different

Representing Fractions

Represent the fractions above using the length model and the area model.

The fraction    is represented 

using the _____________ model.

The fraction    is represented 

using the _____________ model.



0 1 2

a)	   94 b)	   910 c)	   75

6

33

LLUS025ENPE6USDMSS3- PÁGINA 6 LLUS025ENPE6USDMSS3 - PÁGINA 7

Fractions on the number line
Place the following fractions exactly where they belong on the number line:



1
2

1
6

a)	   b)	  

7
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Check your understanding
1.	 What fractions are represented?

2.	 In each square, represent the given fraction. To do so, draw a line segment connecting 
two vertices of the grid’s outline and shade the part that corresponds to the fraction.

3.	 Could you represent other fractions?
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0 1

3
10 11

4

0

0 3 4 5

11

1 6

2

a)	 b)	

c)	 d)	  

9
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1.	 Complete the rectangles with the corresponding fraction, keeping in mind 
that the distance between marks on the number line is the same.

Are all the fractions you wrote simplified? If not, write them in simplified form.

2.	 Five friends are competing in a race. The following fractions show where each  
of them is at this moment in relation to the total distance.

Maria:  34 	 John:  12  	 Sophia:  23  	 Paul:  58 	 Irma:  56  

a)	 Show at what point on the line each friend is located:

b)	 Who is winning?

3.	 What fractions are represented?

XYZ Activities

Start Finish



4
5

1
4

1
2

3
5

4
5

4
5

8
15

a)	 b)	    c)	  

10
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5.	 Astrid, Bea, and Conrad are participating in a race. During the lunch break:

Astrid has covered 3
4

 of the total distance of the race.

Bea has covered 4
5

 of the total distance of the race.

Conrad still has 3
10  

of the total distance of the race to run.

a)	 Show on the number line where each of them is during the break:

b)	 Who is closest to the finish line?

6.	 What fractions are represented?

4.	 The fraction located on the center flag corresponds to the midpoint between  
the other two. Which fraction is missing in each case?

Start Finish
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7.	 Astrid, Bea, and Conrad are participating in a race. During the lunch break:

Astrid has covered 3
10 

of the total distance of the race.

Conrad still has 3
4

 of the total distance of the race to run.

Bea is 1
10  

of the total distance ahead of Astrid.

a)	 Find Bea’s position during the break and express it as a fraction.

b)	 Who is closer to the finish line, Bea or Conrad?

8.	 To represent a fraction in the following rectangle, divide the rectangle with a segment 
that connects two vertices on the grid outline and color the part corresponding to the 
fraction.

What different fractions can you represent in this rectangle?

Start Finish



12

33

LLUS025ENPE6USDMSS3 - PÁGINA 13LLUS025ENPE6USDMSS3- PÁGINA 12 LLUS025ENPE6USDMSS3 - PÁGINA 13



13

34

LLUS025ENPE6USDMSS3 - PÁGINA 13LLUS025ENPE6USDMSS3- PÁGINA 12 LLUS025ENPE6USDMSS3 - PÁGINA 13

Comparing and Ordering Fractions

Are there other ways to represent this fraction using only one type of piece?

Equivalent and simplified fractions



?

3

4

5

6

14

34
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Compare fractions
Which card (<, >, or =) would you place between these two fractions?



1
3

1
4

1
7

3
7

2
7

4
7

5
7

6
7

3
4

2
3

2
4

15

34

LLUS025ENPE6USDMSS3- PÁGINA 14 LLUS025ENPE6USDMSS3 - PÁGINA 15

Check your understanding
1.	 We have written all the thirds and fourths between 0 and 1 in red, and 

the sevenths in blue:

a)	 Order the red fractions from least to greatest. What do you notice?
b)	 Order the red and blue fractions from least to greatest. What do you notice?
c)	 Write all the halves and thirds between 0 and 1 in red, and the fifths in blue. Order 

them from least to greatest. Does the same pattern hold?
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24
60

 
20= 12

27
 
81=60

200
15
 

=

3 4 6 8 1< <

33
18

20
28

39
26

35
49

40
56

121
66

17

34
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1.	 Write what fraction represents the shaded part of each figure, group those that 
represent equivalent fractions, and state what their simplified expression is.

2.	 Consider the following fractions:

a)	 Fill in the blanks indicating the transformation you apply in each case.

b)	 Simplify them until you find their simplified  expression.

c)	 Order them from least to greatest.

3.	 With the given cards, complete the boxes so that the inequalities are true. Justify your 
answer.

4.	 Group the equivalent fractions and state what their simplified expression is:

There is one fraction that stands alone. Write two equivalent fractions to it:

•	 One with 3 digits in both the numerator and the denominator.

•	 The other with a different number of digits in the numerator and denominator.

XYZ Activities



3 5 6 8 9

1 2 3 4 1 2 3 4 5

1<< <<
3

4

1

2

>
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Justify the inequalities using at least one argument different from the graphical 
representation of the fractions:

7.	 Place the numbers 1 to 5 in the 
fractions, without repeating any, so that 
the inequality is true. Find 3 different 
solutions and justify them.

6.	 Place the numbers 1 to 4 in the fraction, 
without repeating any, to obtain all the 
fractions that can be simplified. Which 
of these fractions are equivalent?

5.	 With the given cards, complete the boxes so that the inequalities are true. 
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31 2 4 5 6

+ =

+ =

c)	  

a)	

b)	

21

35

LLUS025ENPE6USDMSS3 - PÁGINA 21LLUS025ENPE6USDMSS3- PÁGINA 20 LLUS025ENPE6USDMSS3 - PÁGINA 21

Result less than 1

Complete the whole

Adding and Subtracting Fractions  

Result greater than 1

Explore addition and subtraction of fractions



31 2 4 5 6

– =

– =

+ + =

+ + =
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Result less than 1

Result less than 2

Result greater than 1

Result greater than 9



1
12

1
6

1
4

1
3

23
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Check your understanding
1.	 Look at the following sequence:

a)	 Check that the jump between consecutive elements is constant.
b)	 Find four more steps in the sequence.
c)	 Determine whether the sequence includes any whole numbers. If so, can 

you tell which ones?
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a)	  

a)	  

b)	  

b)	  

c)	  

1
12

1
4

1

1
9

1
3

1
6

IVI1
2

1
4– =

II
1
3

1
6– =

III
1
4

1
8– =

25
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1.	 What fraction is represented in each section? What amount would be needed to 
complete the whole?

2.	 Calculate the following subtraction operations and answer the questions:

a)	 What pattern do you observe in the results?
b)	 Look at the minuend and subtrahend in the subtraction operations. Build a 

fourth subtraction operation that follows the sequence and calculate its result. 

3.	 Complete the following castles knowing that each box contains the simplified 
sum of the two numbers in the row below.

XYZ Activities

4.	 Look at the following segments:

a)	 Without doing any 
calculations, justify 
which of the drawn 
segments is longer.

b)	 Calculate the length 
of each segment and 
express it as a mixed 
number.



1
15

3
5

1

5
12

1
3

1
2

2

5
18

1

1
9

a)	   b)	  

Teresa

Helena

Anna

26
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However, the teacher has told them that one row adds up to exactly 1; another 
row is a little more than 1, and another row is a little less than 1. 

a)	 Which row is which? 

b)	 What do the three rows add up to?

7.	 Complete the following castles knowing that each box contains the simplified 
sum of the two numbers in the row below.

How does the result in the top box change when we change the 12   in the 
bottom left box to a 0? What about other numbers? What do you observe?

5.	 Complete the following castles knowing that each box contains the simplified sum of 
the two numbers in the row below.

Add the three boxes at the base and subtract them from the top box of the 
pyramid in both cases. What do you observe?

6.	 Teresa, Helena, and Anna think they have built quantities equivalent to the whole 
with rows of rectangular fraction pieces:
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3
5  � 4

2
3  � 

4
5

3
5  �  < 1

3
5  �  > 1

3
5  �  = 1

a)	   

b)	   

c)	  

29
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Multiplications and inverse fractions

Multiplying Fractions



3
4

2

�1
2� 

4

�1
2� 

2
�1

2� 
5

�1
2� 

3

�1
2� 

6
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Powers with fractions

Inverse numbers



 3 � 
1
4 3  14

<

<

<

<

�2
5� 

3 23

5
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Check your understanding

1.	 Order these numbers from least to greatest:

2.	 Order these numbers from least to greatest:

Next, find their inverse and also arrange them in ascending order. What do 
you notice?

Next, find their inverse and also arrange them in ascending order. What 
do you notice?



32
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2
3

3
5�

1
2

3
4�

2
7

1
5�

4
7

7
4�

5
2

4
3�

7
3

5
4�

�1
3� 

2

, 
1
32 �  ,

 21
3 , 

1
2

1
3 �

1
32 �     

 
 

1
2

1
3 �

< < <
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1.	 Complete the representation with the area model and calculate the associated 
multiplication.

2.	 Order from least to greatest the following numbers:

For the two multiplication expressions that appear in the list, find the inverse of each 
factor and calculate the result of the new multiplication. What do you notice?

XYZ Activities



1 2 3 4 5 6 7 8 9

�
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3.	 The following drawings represent, graphically, a multiplication of fractions:

5.	 Using the cards from 1 to 9, without repeating any, fill in the following multiplication to 
achieve….

a)	 the smallest possible result.
b)	 the largest possible result.
c)	 the result is a whole number.

a)	 Perimeter

b)	 Area

Now, order the following cubes, in increasing order, according to the 
different criteria:

a)	 Write the multiplication of fractions that each drawing represents and express 
its result in simplified form. What do you observe in the two operations?

b)	 For each section, write the inverse of the factors and multiply them. What do you 
observe?

4.	 Order the following squares, in increasing order, according to the different criteria:

a)	 Area

b)	 Volume

Square with side  14

Cube with edge  14

Square with side  15

Cube with edge  15

Square with side  23

Cube with edge  23
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Share fractions

Dividing Fractions by Whole Numbers



a)	   b)	  

38

37
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Share the other leftover foods among the indicated people.

2
5

 of a pizza 11
2 of brownies

Share the empanada



a)	  

b)	   

c)	  

1 13  ÷ 4

2 27  ÷ 8

3 34  ÷ 5

39
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1.	 Solve the following division operations. What do you notice?

Check your understanding
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3
4  ÷ 2 = 3

2  =1 12 

2 23 ÷ 2

2 47 ÷ 3

2 10
21 ÷ 4

5  ÷ 2  = 5
12

5  ÷ 6  = 5
12

5  ÷ 3  = 5
12

5  ÷ 4  = 5
12

a)	  

b)	   

c)	  

2
3

3
4

41
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1.	 We have two pitchers, one with 23  of a liter of lemonade and another with 34  of  
a liter of orange juice.

a)	 We want to serve the pitcher of lemonade in 4 equal glasses. How much lemonade 
will be in each glass?

b)	 Olivia has done the following division to divide the pitcher of orange juice into  
2 equal glasses. What mistake has she made? Correct the calculation to get  
the right amount.

2.	 Solve the following division operations. Which result is closest to one?

3.	 Complete the circle with a number so that the equations are true. What do  
you notice?

XYZ Activities



3
4  ÷ 2 = 6

4  ÷ 2 = 6
8  = 3

4

4
5  ÷ 3 = 12

15 ÷ 3 = 4
15

1 23 ÷ 4 = 5
3  ÷ 4 = 20

12 ÷ 4 = 20
3  = 6 23

6  ÷  = 1
5

42
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4.	 Ethan, Mei, and Emily have performed the following division operations,  
but two of them made calculation errors.

Ethan: divides 34  into 2 equal parts.

Mei: divides 45  into 3 equal parts.

Emily: divides 12
3  into 4 equal parts.

a)	 Who made mistakes? Correct the division operations when necessary.

b)	 Create a word problem for the division that was done correctly.

5.	 Choose a number for the circle and a different one for the square  
so that the equation is true. In how many different ways can the blanks be 
filled?

6.	 Grandfather John owns 14 23 of acres of land, which he wants to leave as inheritance 
to his 4 children, equally. One of the children is the father of Laura, Clara, and Naira, 
and decides to divide the land into equal parts among his daughters. 

a)	 Without doing the division, explain why each sister gets between 1 and 2 acres of 
land.

b)	 How many more acres of land would each sister need to reach 2 acres?
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Divide on the Number Line

Dividing Whole Numbers by Fractions

Solve the following division expressions using the number line.

We cut an 8-ft ribbon into pieces that are 15  ft each. How many pieces do we get?

Group to divide

a)	      6 ÷ 13 b)	   4 ÷ 23 c)	   5 ÷ 23 
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Isa has 12 gal of milk. How many 34  gal bottles can she fill?

Now, instead of pieces of 15  , we want to make pieces of 25  from the 8 ft rope. How many 
pieces do we get?

12 gal

3
4  gal
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1.	 Calculate each pair of division operations. If the result is greater than 1, write it both as a 
mixed number and as a simple fraction.

Check your understanding

What do you notice?

a)	      3 ÷ 27  and  27 ÷ 3

c)	      2 ÷ 12
3  and  12

3 ÷ 2

b)	      4 ÷ 95  and  95 ÷ 4

d)	      6 ÷ 37  and  37 ÷ 6
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1.	 Complete each section so the number line represents the situation.

2.	 The trunk of an oak tree measures 8 meters. We want to cut it into equal pieces. Calculate 
how many pieces we get if:

Question Number line Division  
and result

How many times 
does 1 fit into  

8 units?
8 ÷ 1 = 8

How many times 
does 18  fit into  

1 unit?

2 ÷ 14 = 8

How many times 
does 38  fit into  

3 units?

0

0

0

1

1 1 1 1 1 1 1 1

2

1

3 4

2

5 6

3

7 8

1

4

1
8

1
8

1
8

1
8

1
8

1
8

1
8

1
8

What do you notice about the division results?

a)	 we want pieces of 3 meters.

b)	 we want pieces of 15  meters.

c)	 we want pieces of 45  meters. 

d)	 we want pieces of 11
5 meters.

3.	 Complete:

1 ÷ 15  = 1 ÷ 17  = 1 ÷ 16  =

4 ÷ 15  = 6 ÷ 17  = 5 ÷ 16  =

4 ÷ 25  = 6 ÷ 37  = 5 ÷ 10
6  =

XYZ Activities
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4.	 We are preparing chocolate cakes following this recipe. With the amount of ingredients 
we have, calculate how many cakes we can make.

At home we have the following amounts of ingredients:
•	 7 cups of sugar
•	 6 cups of flour
•	 2 cups of butter
•	 1 cup of cocoa powder
•	 3 cups of milk

Chocolate cake:
1
2 cup of sugar

1 cup of flour
1
3 cup of butter
1
4 cup of cocoa powder
2
5 cup of milk

And if we make the cakes without chocolate (without cocoa), can we make more cakes? 
How many?

5.	 Do the following division operations and answer the questions.

3 ÷ 14

4 ÷ 25

7 ÷ 35

11 ÷ 14

10 ÷ 25

16 ÷ 35

8 ÷ 14

6 ÷ 25

9 ÷ 35

a)	     

b)	     

c)	     

I.	 What do you notice? Try other division operations to check your conjecture.

II.	 Now switch the order of the operands in the divisions from the problem. Do you notice 
anything?
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4 ÷ 8 =

4 ÷ 4 =

4 ÷ 2 =

4 ÷ 1 =

4 ÷ 1
2  =

3
2  ÷ 8 =

3
2  ÷ 2 =

3
2  ÷ 4 =

3
2  ÷ 1 =

3
2  ÷ 1

2  =

3
2  ÷ 1

4  =4 ÷ 1
4  =

53
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Look for a pattern

Dividing by Multiplying



a)	   c)	  
4
5

2
3

9
10

20
30

2
5

4
5

b)	  
3
28

3
7

3
5

4
6

4
5

4
5

54
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Complete multiplicative frames

Complete the following multiplicative frames. What operation did you perform?

Solve the division related to the frame that seems easiest to complete.



a)	   c)	  
3
4

b)	  
6
7

2
5

55
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Check your understanding

1.	 Complete the multiplicative frames with numbers that are not whole numbers.
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3
4  ÷ 1

4
5
2  ÷ 1

4
2
21 ÷ 2

3

1
9  ÷ 2

3
6
15 ÷ 3

5
1
2  ÷ 3

5

3
4

1
4

5
2

1
4

6
15

3
5

2
21

2
3

1
2

3
5

1
9

2
3

2
5

3
4

1
8

5

57
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1.	 Complete the multiplicative frames with fractions to solve the division operations.

2.	 Express the following situations with a division and use the multiplicative frames 
to solve them.

Situation Operation

Tom and Olivia want to share equally 
the 25  leftover pizza. What fraction of 
pizza does each one get?

5 people share 6 pastries equally. 
What fraction of pastry does each 
person eat?

Ester prepares fresh orange juice and 
sells it in bottles of 34  gallon. If she has 
prepared 9 gallons of juice, how many 
bottles has she filled?

A bakery sells cakes in portions of 18  . 
How many portions can they make with 
3
4  of cake?

XYZ Activities



4
7  ÷ 4

3
3
4  ÷ 2

3

1
2

2
5

2 12

2 12

1 12

1 13

2 37 2 25

1 37 1 25

58
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3.	 Complete the multiplicative frames 
with fractions to solve the division 
operations.

4.	 In each case, complete the 
multiplicative frame and write the 
related division operations.

5.	 Express the following situations with a division and use the multiplicative frames to solve 
them.

6.	 In each case, fill in the empty boxes to complete the multiplicative frame and write the 
related divisions. What do you notice?

Situation Operation

In a warehouse, we have stored 9 kg 
of coffee that we want to package 
in packets of 34  kg each. How many 
packets can we make?

Lily paints her dining room wall in 
sections and only has 34  gallon of 
paint left. If each wall section needs 16  
gallon, how many wall sections can she 
paint?

a)	   b)	   c)	  
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3
7  ÷ 

5
7

a)	    4
5  ÷ 

3
5

b)	    5
6  ÷ 

7
6

c)	   

61
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Fractions with the same denominator

Dividing Fractions I

What do you notice?



4
3  ÷ 

5
6

a)	    2
3  ÷ 

3
4

b)	    5
8  ÷ 

1
10

c)	   

62
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Vines



a)	  ÷  = ? 

b)	  ÷ 1 = ? 

c)	 1 ÷  = ?

63
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Check your understanding

1.	 Select some fraction examples to see what happens, in general, in the following cases. 
Can you explain why this happens?

a)	 Dividing a fraction by itself: 

b)	 Dividing a fraction by 1:

c)	 Dividing 1 by a fraction:
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1 2 3 4 ÷
5 5

6 7 8 9

1
12 + 

1
4

1
12 ÷ 

1
4

b)	

1
6  ÷ 

1
3

1
6  + 

1
3

a)	

4
15 + 

2
5

4
15 ÷ 

2
5

c)	

9
10 + 

3
5

9
10 ÷ 

3
5

d)	

2
3

⎛
⎝

⎞
4

⎠

2
3

⎛
⎝

⎞
3

⎠

2
3

⎛
⎝

⎞
2

⎠

2
3

⎛
⎝

⎞
1

⎠

2
3

⎛
⎝

⎞
0

⎠

1
4  ÷ 

1
5

9
8  ÷ 

9
2

2
3  ÷ 

2
5

2
3  ÷ 

2
9

5
7  ÷ 

5
9 16

81
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1.	 Using the following cards, without repeating any, fill in the following division so...

2.	 Solve the following operations:

What do you notice in the results of each section?

a)	 that the result is greater than 2.

b)	 that the result is 1
2 .

c)	 that the result is the smallest possible.

d)	 that the result is the largest possible.

4.	 Complete the following power sequence 
and write the operations you did to 
complete it.

3.	 Solve the following divisions:

What do you notice? Could you make 
a conjecture? Check that the following 
division operations meet the conjecture.

XYZ Activities



10
21

2
3

2
3

10
21

2
3

2
3

a)	 b)	

66
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5.	 Fill in the spaces to complete the following multiplicative frames with simplified 
fractions and write the operations each frame represents. In how many ways 
can you complete each frame?
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5
2

3
7

5
2

3
7

∙ 4
3

∙ 4
3

∙ 4
3

∙ 4
3

∙ 3
4

∙ 3
4 ÷ 43

÷ 43
a)	

c)	   

b)	

d)	   

69
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Does the order of operations matter?

Dividing Fractions II

What number should be in the last box of each diagram?

What do you notice?

Discover another strategy for dividing



15
8

10
3

5
6

a)	

c)	   

b)	

3
2 4

5

÷

÷

÷ =

=

=

70
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Using the cards 2, 3, 4 and 5 once each, complete the 
division equations:

Dividing by a fraction…



4 5
 ÷

 3
 =

2 
÷

 3 4
 =

1 6
 ÷

 2 3
 =

2 7
 ÷

 5 3
 =

3 5
 ÷

 7 5
 =

71
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2
3  ÷ 17

2
3  ÷ 27

2
3  ÷ 37

2
3  ÷ 47

2
3  ÷ 57

2
3  ÷ 67

2
3  ÷ 7

2
3  ÷ 72

2
3  ÷ 73

2
3  ÷ 74

2
3  ÷ 75

2
3  ÷ 76

3
5  ÷ 92

5
3  ∙ 92

3
5  ∙ 29

9
2  ÷ 35 2

9  ÷ 53

a)	   b)	  

< << << << << <
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1.	 Solve the following operations and color all the ones that have the same answer the same 
color.

What relationship is there between the different answers?

2.	 Solve the division operations in each section and order the answers from least to greatest. 
What do you notice?

Remember to give the answers in simplest form.

XYZ Activities



1
5  ÷ 23  ÷ 74

3
5  ÷ 2 ∙ 47

3
2÷ =

�  ÷ � ÷    =  ÷ �  ÷  �

�  ÷ � ∙    =  ÷ �  ∙  �

?

?
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3.	 Solve the following two operations.

5.	 Give some examples with fractions to show that the following two equations do 
not hold:

In which of the four operations is it not necessary to use parentheses?

6.	 Say whether the following statements are true or false. If they are false, show 
an example that confirms this and correct it so that it is true.

a)	 Whenever we divide two fractions, the quotient is less than the dividend.

b)	 When dividing a fraction by its inverse, the result is 1.

c)	 The result of dividing two fractions does not change if we multiply both 
fractions by the same number.

d)	 The result of dividing two fractions is the same as the result of dividing the 
two fractions squared.

4.	 Using the cards from 1 to 9, without 
repeating any, fill in the following 
division to get two fractions that have
a quotient of  32:

What do you notice in the answers? 
Can you explain why this happens?

Can you find more than 4 different 
solutions?
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1
2

4
5

 ÷ =

2
3

4
5

 ÷ =

3
5

4
5

 ÷ =

8
9

4
5

 ÷ =

77
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Find the hidden divisor

Productive Practice: Dividing Fractions
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Look for patterns

Step Division

1

2

3

4

5

Step Division

1

2

3

4

5

4
11

2
5

÷

2
3

3
4

÷

12
31

2
5

÷

2
3

7
10

÷

8
21

2
5

÷

2
3

5
7

÷

16
41

2
5

÷

2
3

9
13

÷

20
51

2
5

÷

2
3

11
16

÷



8
9

15
16÷ ÷a)	      16

15
9
8

12
7

35
26÷ ÷b)	      26

35
7
12

19
13

39
190÷ ÷c)	      190

39
13
19

79
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1.	 Solve the following pairs of division operations. What do you notice?

Check your understanding
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1.	 Solve the division operations and 
answer the questions:

a)	 Do you notice any pattern that all the 
dividends, divisors, and quotients of 
the divisions follow?

b)	 Each time the step number increases 
by 1 unit, how does the numerator 
of the divisor increase? And its 
denominator?

c)	 What relationship is there between 
the quotient and the step number?

Step Division

1

2

3

4

5

2.	 Solve the division operations, and 
complete the missing division in step 
4 so that the sequence pattern is 
maintained. Then, answer the questions.

Step Division

1

2

3

4

a)	 What do you notice when solving the 
division operations?

b)	 What division would occupy step 10? 
Solve it.

1
5

2
11

÷

1
5

4
21

÷

1
5

6
31

÷

1
5

8
41

÷

1
5

10
51

÷

1
2

2
3

÷

3
4

4
5

÷

2
3

3
4

÷

XYZ Activities
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Step Division

1

2

3

4

a)	 What relationship do you notice 
between the dividends and their 
corresponding step numbers?

b)	 What division would occupy step 10? 
Solve it.

3.	 Solve the division operations and 
answer the questions:

1
2

3
5

÷

3
4

7
9

÷

4
5

9
11

÷

2
3

5
7

÷
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2 2
3  + 3 1

2  

6 2
3  – 4 4

5  

1 1
2  + 3 2

5  

4 5
6  – 2 2

3  

4 6
7  + 3 5

7  

3 1
2  – 1 3

4  

a)	

a)	

b)	

b)	

c)	    

c)	    
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Add and subtract mixed numbers

Operations with Mixed Numbers

Solve the following addition problems.

Solve the following subtraction problems.



1
2

1
3

5

4

86
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Which operation do you think the following diagram represents? Complete it.

Multiply with mixed numbers



a)	 1   + 1   = 2 

a)	 1   · 1   = 2 

b)	 1   + 1   = 3 

b)	 1   · 1   = 3 

c)	 1   + 1   = 4 

c)	 1   · 1   = 4 
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Check your understanding

1.	 Fill in the missing fractional parts so that the equations are true.

2.	 Fill in the missing fractional parts so that the equations are true.
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1

1

2

2

3

3

4

4

5

5

6

6

·
1

=
1

·
1

=
1

1
2  + 14  =  34

2 1
2

 + 14  =

1
2  − 16  =  13

10 1
2

 − 16  =

21
2

 + 4 1
4

 = 10 1
2

 − 5 1
6

 =

11
4

 + 2 1
8

 = 2 1
10

 − 1 1
30

 =

1
2  + 14  =

21
2

 + 14  =

44
5

 − 1
10 =

44
5

 − 2 1
10

 =

2
3  + 16  =

12
3

 + 3 1
6

 =

1
2  − 16  =

31
2

 − 16  =

4 + 2 =

42
3

 + 2 =

89
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1.	 Based on the answers of the operations in the first row, figure out the answers to the 
operations in the second row.

2.	 Create a multiplication of mixed-number fractions (where the fractional part is a unit 
fraction) using the cards from 1 to 6, without repeating any. Then, solve it.

a)	 Can you create a multiplication that gives a result less than 13?

b)	 Can you create a multiplication that gives a result greater than 13?

4.	 Create a multiplication of mixed-number fractions using the cards from 1 to 6 that  
has an answer between 10 and 20. 

3.	 Based on the equations in the first row, find the answers to the following addition  
and subtraction problems.



·
1

=
1

1 2 3 4 5 6

2 1
3

 + 25  + 2 3
15

 =  4 14
15

2 1
3

 + 4 2
5

 + 2 3
15

 = 

21 6
7

 − 1
2

 − 7 =  14 5
14

21 6
7

 − 14 1
2

 − 7 =

21 6
7

 − 14 1
2

 − 7 5
14

 =11
6

 + 2 1
5

 + 1 3
30

 =
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5.	 Based on the equations in the first row, find the answers to the following addition and 
subtraction problems.

6.	 Using the cards from 1 to 6, and without repeating any, we can create a multiplication 
of mixed-number fractions (where the fractional part is a unit fraction). What is the 
multiplication with the smallest possible answer? And the multiplication with the 
largest possible answer? Solve them.
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Connect fractions and decimals

Fractions and Decimals

What fraction corresponds to the following decimal expressions?

a)	 0.3

b)	 0.12

c)	 0.123

Complete the following table so that each row represents the same number.

Now, place the numbers on the following number line:

Equivalence between fractions and decimals

0 1 2

Fraction Mixed  
number

Decimal 
expression

17
10

2  1
100

1.11
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Complete the following table so that every row represents the same number.

Fraction Mixed number Decimals 

71
50

6  34

3.8
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1.	 Fill the red boxes with decimal expressions and the green boxes with fractions.

Check your understanding

a)	  

b)	  

c)	  

0

0

2

1

1

0

0

2

1

1

0 1

0 1
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0 1

0 1 0 1

0 1
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1.	 Complete the boxes with the corresponding fraction and decimal expression.

2.	 Circle the greater number in each pair (if they are not equal) and place the 
symbol (=, <, or >) between them as appropriate.

3.	 Complete with the decimal expressions 
equivalent to the fractions.

4.	 Order the numbers from least to 
greatest:

g)	 3.32       33.2

a)	 0.2       0.5 b)	 1.3       1.30 c)	 0.21       0.12

d)	 0.4       0.42 e)	 0.8       0.51 f)	 1.56       1.1

1.02 1.2 1.022 1.002 1.20234
50 =

84
50 =

34
5 =

34
500 =

=34
5003

XYZ Activities
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5.	 Complete with the fractions equivalent 
to the decimal expressions.

6.	 Form fractions using the cards so that 
they satisfy the following inequalities. 
Then, write the decimal expressions 
equivalent to each fraction.

0.425 =

3.425 =

4.25 =

425 =
a)	  b)	  

2 4 5 8

< <1 2 < <2 3
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Introduce percentages

Fractions, Decimals, and Percentages

a)	  b)	  

c)	  d)	  



a)	 12
5 b)	 2.75 c)	 90%

9
10

9
10

11
4

11
4

7
5

7
5

0

0

1

1

2

2

3

3
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Place the numbers on the number line.

Fill in the blanks.

Place percentages on the number line

Fractions

Decimals

Percentages



50%

0.25

0.45 0.7

60%

2
5

7
20

1
10

______% =   ______% =   6% = 6
100 60% = 6

10
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1.	 Complete the missing representation in each case: percentage, simplified fraction,  
or graphical representation.

2.	 The three triangles in each diagram represent the same value. Fill them in so that the 
red ones show decimal expressions, the green ones fractions, and the blue ones 
percentages.

Check your understanding
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0.2

20%

0.25

1
4 15%

3
20

0.8

4
5

0.3

75% 30%
3
4

8% 92% 5% 35%
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1.	 Color the portion of the grid indicated in each case.

2.	 Write the percentage and the simplified fraction that correspond to the colored 
portion of the grid.

3.	 The three triangles in each diagram contain the same value. Fill them in so that the 
red triangles show decimal expressions, the green ones fractions, and the blue ones 
percentages.

4.	 Transform the following school newspaper headlines into a percentage.

a)	 3 Out of Every 10 Students in 6th Grade Wear Glasses.
b)	 3 Out of Every 4 Students Who Were in the Playground During Recess Were 

Playing Basketball.

•	 Color the proportion of students who have turned in 
the project.

•	 What percentage of 6th grade students have already 
turned in their science project?

5.	 There are 100 6th grade students in the school. For every 
3 students who have already turned in their science 
project, 2 have not yet done so. 

______% =   ______% =   ______% =   ______% =  

XYZ Activities



115%
14
25

1.84

11
4

115%

25%

0.38

190%

16% 24%

56% 1.48

78%

1
4

14
25

6
25

4
25

19
50

39
50

112
25

1.151 9
10
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6.	 The three triangles in each diagram contain the same value. Fill them in so that the 
red triangles show decimal expressions, the green ones fractions, and the blue ones 
percentages.

7.	 These domino tiles can be used to build a closed loop. Create the loop, keeping in mind 
that the touching halves of adjacent tiles must be equivalent.
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212
100

382
1002.12 = 3.82 =

2 1 2
3 8 2
5 9 4 

+

212
100

382
100

594
100+ =

2.12 + 3.82 = 5.94

Jackson

Jackson

Emily

Emily

Madison

Madison
109
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Analyze student solutions

Adding and Subtracting Decimals

Explain how Jackson, Emily, and Madison would calculate how far apart the second  
and third trees are.

I convert the distances  
from m to cm so I won't work 

with decimals.

2.12 m = 212 cm
3.82 m = 382 cm

594 cm = 5.94 m

I convert the decimals to  
fractions with a common

 denominator so I can add them.

I remember that we could add 
the two numbers without the 

decimal point and then place it.

Since:
•	2.12 is between 2 and 3
•	3.82 is between 3 and 4

The sum should be between 5 and 7.

2 1 2
3 8 2
5 9 4 

+

2 1 2
3 8 2
5 9 4 

+



9 .9 9
2.7 4
7. 2 5 

-
1 0.0 0

2.7 5
7. 2 5 

-

9 . 7 0
2.7 5

1 2. 4 5 

-

2.75

+10
-0.30

12.45 12.75

Emily

Emily

Kai

José
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Compare strategies

When is José's strategy useful?



9

6
5

.

2
1

3

4
7

8

111
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1.	 Complete the following operation using 4 consecutive number cards 
to obtain:

a)	 The greatest possible result.
b)	 The smallest possible result.

Now, subtract the two results. Compare the results with your classmates. What do 
you notice?

Check your understanding
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1.7

48 – 4.8 =

36 – 3.6 =

27 – 2.7 =

52 – 5.2 =

76 – 7.6 =

94 – 9.4 =

2 2.3

3.57 3.54 3.51

15.4 17.75 20.1

94.04 89.94 85.84

+ .
a)	 ...50. b)	 ...100. c)	 ...32. d)	...80.

2.6 0.4 3.75 2.9 8 2.39 3.7

9.6 5.4 4.25 5.6 2 6.3 1.7

0.5 6 2 1.5 4.13 4.4 5.6

7.5 5.5 0.5 2.6 3.87 9.3 3.4

2.5 1 9 0.3 0.7 8.5 0.7

7 3.5 1.5 1.5 1.5 2 0.3

a)	    b)	  
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1.	 Complete the sequences:

2.	 Solve the following subtraction operations.

What do you notice?

3.	 Complete the following operation with 
the cards 2, 4, 7, and 8 to get results as 
close as possible to…

4.	 Emily bought a smoothie that costs 
$4.75 and a cookie that costs $1.60.

a)	 How much money did she spend in 
total?

b)	 If she paid with a $10 bill, how much 
money does she have left now?

5.	 Find 20 combinations of 2, 3, 4, or 5 numbers in horizontal, vertical, or diagonal 
lines that add up to 10.

If you had made all the possible combinations, which is the only number you 
would not have used?

XYZ Activities



114
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x
4 5 0
1 7 5

2 2 5 0
3 1 5 0 0
4 5 0 0 0
7 8 7 5 0

Jackson Emily

1 7 5
4 5

8 7 5
7 0 0 0
7 8 7 5

x
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Analyze student solutions

Multiplying Decimals

I convert the lengths to cm and multiply: I convert the lengths to fractions and 
multiply them:

4.5 =

1.75 =

45
10 45

10175
100

175
100

7,875
1,000

7,875
1,000

4.5 m = 450 cm
1.75 m = 175 cm

Rectangle area = 78,750 cm2

Rectangle area = 7.875 m2 Rectangle area = 7.875 m2

Since:
•	4.5 is between 4 and 5
•	1.75 is between 1 and 2

The product 
must be 
between 4 
and 10.

· =

= 7.875



$ 3.25/gal

116
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Compare strategies
Peter goes to a gas station where the price per gallon of gasoline is 
$3.25. He needs 12.2 gal to fill the truck’s tank.
How much will Peter pay to fill the tank?



5.5 · 4.5

4.5 · 8.5 7.5 · 1.5

3.5 · 3.541.5 · 3.5

12.5 · 0.5

11.5 · 9.5

John Jane

4.5 • 8.5

12.5 • 0.5

7.5 • 1.5

5.5 • 4.5

41.5 • 3.5

11.5 • 9.5

3.5 • 3.5
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1.	 John and Jane don’t like multiplying decimal expressions. So, even though they 
know they won’t get the exact value, when have multiplication expressions like 
these…

Find John’s and Jane’s result for each multiplication and compare it to the exact 
product. Who gets closer to the real answer?

Check your understanding

John rounds the smaller number down and the larger number up 
before multiplying.

Jane rounds the smaller number up and the larger number down 
before multiplying.

Product
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25 ⋅ 25 = 125 ⋅ 5 =

2,500 ⋅ 25 = 1,250 ⋅ 5 =

2,500 ⋅ 0.025 = 1,250 ⋅ 0.05 =

1,562.5 ⋅ 4 = 78,125 ⋅ 0.08 =

15,625 ⋅ 4 = 78,125 ⋅ 8 =           

1,562.5 ⋅ 0.04 = 781.25 ⋅ 0.08 =

119
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XYZ Activities

1.	 Solve the following multiplication operations.

0.2 · 0.6

1.2 · 0.6

2.2 · 0.6

3.2 · 0.6

4.2 · 0.6

What do you notice?

2.	 In a pizza cooking competition, there are these portions of mozzarella:

•	 13 small portions, 0.4 kg each.

•	 21 medium portions, 0.75 kg each.

•	 9 large portions, 1.8 kg each.

a)	 If a box contains all the small portions, does it weigh more than 5 kg?
b)	 Find out which weighs more: a box with all the medium portions, or a box with 

all the large portions.
c)	 A chef spreads 0.85 kg of mozzarella evenly on each pizza. At the end of the 

contest, 3.5 pizzas remain uneaten. How many kg of mozzarella have been 
spread and no one has eaten?

3.	 Solve:

a)	 Complete the following multiplication operations.



0.1 · 625

50 · 1.25 0.05 · 1,250

62.5
2 · 3.125 0.025 · 2,500

0.08 · 781.25 0.04 · 1,562.5

4

0.8

0.84

0.875

0.9

0.92

0.8

0.84

0.875

0.9

0.92

75.25 9 11.5

=

=

=

=

=

+

+

+

+

+

⋅

⋅

⋅

⋅

⋅
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b)	 Complete the following diagram with the result of the multiplication 
operations. Do they all result in 62.5?

c)	 If there is any multiplication that doesn't result in 62.5, modify it so that it results 
in 62.5. What modification can you make while keeping the digits as they are?

4.	 Place the cards so that the following equivalences are satisfied. You can use each 
card at most twice.

What pattern do you observe?
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1
53 -

-

-

3
2
2

9
8
0
8
7
1
1

4
2
0
2
0
2
2
0

1
53 -

-

-

3
2
2

9
8
0
8
7
1
1

4
2
0
2
0
2
2
0

582
1058.2 =

Jackson

Emily

53 -

-

-

3
2
2

8
0
8
7
1
0

2.

.

.

.

2

2
3

0

- 0
0
.
.
9
9

Isabella

10 + 9 + 0.1 + 0.3  = 19.4

194 mm = 19.4 cm

58.2 cm = 582 mm
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Analyze student solutions

Dividing Decimals

Convert the length to millimeters: Convert the decimal number
 to a fraction:

We need to distribute 582 pieces 
of 

582
10
1
10

 among 3:

194 pieces of 

582
10
1
10  are 194

10
 =19.4

Divide 58.2 by 3:



$...... / kg

124
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Divide decimals by decimals
I bought 2.5 kg of apples for $12.80. How much does 1 kg  
of apples cost?



125
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1.	 Alma wants to knit a wool blanket. She has $133, and each 
ball of yarn costs $4.75. How many balls of yarn  
can she buy in total?

2.	 How long is a rectangle with an area of 4 m2 and a width of 1.6 m?

Check your understanding
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125 ÷ 25 = 90 ÷ 12 =

45 ÷ 20 =

12.5 ÷ 2.5 =

6.123.5

611.74

4

1.27.21

3.45

9 ÷ 1.2 =

4.5 ÷ 2 =

6.25 ÷ 1.25 = 3 ÷ 0.4 =

0.45 ÷ 0.2 =

 = 11.74 – 7.21

 = 3.5 ÷ 4

 = 6 ÷ 1.2

 = 6.12 – 3.45
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1.	 In a restaurant’s storage room, there  
are these tomato sauce jars:
•	 16 small jars in a box that weighs  

5.2 kg.
•	 15 medium jars in a box that weighs 

17.25 kg.
•	 6 large jars in a box that weighs  

16.2 kg.

How much does each type of jar weigh?

2.	 Complete the following division operations.

3.	 Solve the equations using the additive 
or multiplicative frame.

4.	 Jane wants to sign up for a track and field 
race. In this race, there are 3 categories:
•	 Category A: 5 km
•	 Category B: 1.5 km
•	 Category C: 60 m
On the track where the race takes 
place, each lap around the track equals 
0.4 km.
How many laps are completed in each 
category?

5.	 A beekeeper has collected 61.2 kg of 
honey from his bees. In his hive he 
has 4 identical boxes, and in each one, 
the bees have built 12 honeycombs, 
all the same size. In addition, each 
honeycomb is made up of 10,000 
hexagonal cells. The honey production 
has been the same in each box.

a)	 How much honey have the bees 
produced in each box?

b)	 How much honey have the bees 
produced in each honeycomb, if all 
honeycombs have produced the 
same amount?

c)	 Assuming that the amount of honey is 
the same in all cells of the honeycomb, 
how many grams of honey does a set 
of 100 hexagonal cells contain?

6.	 Solve the equations using the additive 
or multiplicative frame.

7.	 An organic products company makes 
jams from fruit discarded from the 
market. This month the company has 
produced 104.4 kg of jam.

For distribution, the jam is packaged in 
jars, and these are placed in boxes of 
50 jars each.
With this month’s jam, 6 boxes have 
been filled completely, without 
wasting any jam, and everything has 
been sold. The company has earned 
$4,692.60 in total.

a)	 How much has the company earned 
for each jar of jam?

b)	 How many grams of jam does each 
jar contain?

XYZ Activities



7.89

 = 12.38 ÷ 0.4  = 7.89 – 6.98

12.38

0.4 6.98
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8.	 Solve the equations using the additive 
or multiplicative frame.



3 4 5

L 1 2

B3 B2 B1

2

129
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Going up and down

Kevin is on the 2nd floor:
•	 He goes up 2 floors.
•	 Then down 6 floors.
•	 Finally, up 1 floor.

Position the following data approximately:
a)	 The so-called “beaked whales” can go down to depths of up to 1,500 m.
b)	 Since 2014, Ahmed Gabr has held the record for the deepest dive by a diver at 

332 m.
c)	 The Puerto Rico Trench, the largest trench in the Atlantic Ocean, is approximately 

800 km long and reaches depths of 8,380 m.

Introduction to Negative Numbers

– Sea level

– 11,000 m below sea level
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Additional contexts with negative numbers
Bank transactions.

Hypatia (355-415)

	 1500	 1000	 500	 0	 500	 1000	 1500	 2000
	 B.C.	 B.C.	 B.C.

Eratosthenes (276 B.C.-195 B.C.) Fibonacci (1175-1250)

Pythagoras (570 B.C.-495 B.C.)

The timeline



30
20
10
0
−10
−20

40
50
60
70
80

30
20
10
0
−10
−20

40
50
60
70
80

30
20
10
0
−10
−20

40
50
60
70
80

30
20
10
0
−10
−20

40
50
60
70
80

30
20
10
0
−10
−20

40
50
60
70
80

30
20
10
0
−10
−20

40
50
60
70
80

Barrow, 
Alaska

_ _ _ _ _ _°F 

Boston, 
Massachusetts

_ _ _ _ _ _°F 

Fargo,  
North Dakota

_ _ _ _ _ _°F 

Minneapolis, 
Minnesota

-12°F 

Chicago, 
Illinois

-3°F 

New York, 
New York

15°F 
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Check your understanding
1.	 A historic polar cold wave is sweeping across the northern United States.  

What temperatures do the thermometers display for each city? 

Which one of the three displays the highest temperature? 
Which one shows the lowest?

2.	 Fill in these thermometers so that they show the corresponding temperature. 

How many degrees did the temperature go up from the 1st thermometer to the 2nd? 
And from the 2nd to the 3rd?
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30
20
10
0
−10
−20

40
50
60
70
80

30
20
10
0
−10
−20

40
50
60
70
80

30
20
10
0
−10
−20

40
50
60
70
80

15ºF

-50 m

0 m

-100 m

-6ºF 5ºF

Buffalo, 
New York

Bismarck, 
North Dakota

Green Bay, 
Wisconsin
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XYZ Activities

1.	 Use the infographic to determine the approximate depth at which each animal lives.

Salmon	 _ _ _ _ _ _

Clownfish	 _ _ _ _ _ _

Surgeonfish	 _ _ _ _ _ _

Sardine	 _ _ _ _ _ _

Orca	 _ _ _ _ _ _

2.	 Complete the thermometers to show the corresponding temperature. Then, complete the 
headlines:

•	 The temperature in Bismarck is _ _ _ _ , or, in other words, _ _ _ _ below zero.

•	 It is colder in  _ _ _ _ _ _ _ _ _ _ than in Green Bay.

•	 If the temperature in Green Bay were 7 °F lower, it would be _ _ _ _ . 

•	 If the temperature in Buffalo were _ _ _ _ higher, it would be 24 °F.

•	 If the temperature in Bismarck dropped by 4 °F, it would be _ _ _ _ below zero.



A

C

B

D

B

D

250 500 7500

Ojos del Salado
A

C
Mauna Kea
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3.	 Use the infographic to determine the approximate height of points A, B, C, D that 
correspond to the summit and base of the Mauna Kea (Hawaii) and Ojos del Salado 
(Chile) volcanoes.

Which volcano is taller relative to sea level? And relative to its base? 

4.	 Place the following characters from the history of mathematics on the timeline.

Aryabhata (476-550)

10,000 m

Summit Ojos del Salado _ _ _ _ _ _ _ _

500 B.C. 250 B.C. 1000

Base Ojos del Salado _ _ _ _ _ _ _ _

Summit Mauna Kea _ _ _ _ _ _ _ _ Base Mauna Kea _ _ _ _ _ _ _ _

-10,000 m

0 m

Euclid (325 B.C.-265 B.C.)

Archimedes (287 B.C.-212 B.C.)

Then, indicate whether the following statements are true or false. Modify them when 
necessary so that all are true:

•	 Archimedes was born before Euclid.

•	 Aryabhata had a shorter life than Euclid.
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5.	 Ventura is a video game character who, to return home, must solve 4 challenges. He 
always starts from the starting square with 10 lives and can only advance to the next 
level if he manages to reach home with at least 5 of them. In each challenge he can 
gain or lose lives.

a)	 How many lives will Ventura have at the end of each game? In which of them will he 
have advanced to the next level?

b)	 Create a game where you know that:

•	 he has -6 lives after challenge 1,

•	 he has -2 lives after challenge 3,

•	 he reaches home with 7 lives.

Lost 
7 lives

Lost 
4 lives

Won 
3 lives

Won 
4 lives

Lost 
2 lives

Lost 
6 lives

Lost 
7 lives

Won 
8 lives

Lost 
6 lives

Lost 
2 lives

Lost 
5 lives

Won 
4 lives
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25

33

21

27

17

21 

13 
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Sequences with negative numbers

Distances on the Number Line

In each case, which number in 
the sequence is closest to 0?

Opposite number and absolute value

Negative Numbers on the Number Line



|-5| = 					     |-2| = 					     |0| =

			   |876| = 					     |-1,007| = 

a)	 		 = 

b)	 		 =

c)	 		 =
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Complete the absolute values of the following numbers:

What number is under each blot?



a)	  

b)	  

c)	  

-8

10

6

-11

-2

1

0 1
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2.	 Identify the number where the red flag is located, knowing that the distance 
between consecutive flags is always the same.

1.	 Identify the number where each flag is located. 

What is the distance between the flags?

Check your understanding
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0 6

-7 -4

2 7

-4

+ 2

10 6 2 -15 -11 -7 -4 -9 -14

-4

+ 1
− 2

+ 3

0

40
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XYZ Activities

1.	 Answer each question and represent 
the situation on the corresponding 
number line.  
a)	 What number do you reach by 

jumping 2 forward from -4?

b)	 What number do you reach by 
jumping 3 backward from 2?

c)	 What number do you reach by 
jumping 4 forward from -2?

d)	 What number do you reach by 
jumping 3 forward from -8?

2.	 What are the next four terms in these sequences?

3.	 Place the following cards on the number line 
Then, place some of the cards above in the following sentences to 
make them true.

a)	   and    have the same absolute value.

b)	   is the number that is closest to 0.

c)	   and    are at distance 10.

4.	 There are two kangaroos on the number line. One starts at 4 and the other at 
-4. Both kangaroos move by jumping, and with each jump they always increase 
by one unit and change direction. That is: they jump 1 unit forward, one of 2 
backward, one of 3 forward, one of 4 backward, and so on. Which kangaroo will 
reach 0 first? Check it.

e)	 What number do you reach by 
jumping 4 backward from -1? 



0

-11 3 5 -6 -2 1

25 21 16 10

5 -3 -10 -12 1 12

0
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7.	 A kangaroo is located at number 2 on the number line. Find all the numbers it can 
reach by making 3 jumps: one of 3 units, one of 4 and one of 5. Represent it on a 
number line.
The jumps can be forward, backward, or in both directions. 

What do all the numbers the kangaroo can reach have in common?

8.	 Place the following cards on the number line. 
Then, find pairs of cards that are at the same distance. How can you be sure you have 
found them all?

5.	 What are the next four terms in these sequences?

6.	 Place the following cards on the number line. 

Then, place some of the cards above in the following sentences to make them true

a)	   has the smallest absolute value.

b)	    and    are at the same distance as    and   .
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0 8 -7

3

-4

0

2

5

-7

0

6
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Ordering and Jumping on the Number Line

Order numbers

Jump machines

Where is …

… the number 9? … the number -3? … the number -2?

The red and blue machines perform different actions. Which numbers are missing in the 
blanks?

Action:



?

𝑎

-9

1

?

-5

8

𝑎
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Now, we link two machines together. What numbers are missing in the blanks?

Do we get the same result if we apply the red machine first and then the blue one, as 
when we apply the blue machine first and then the red one?

What happens if we apply two identical machines?



-8 < 0 -6 = 6 3 > 7 7 > -7 4 < -1

-7 > -2 -9 < -5 -3 > 3 2 < -5 0 > -9
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1.	 Classify the following expressions as true or false.

Check your understanding

2.	 For those that are false, check if we can correct them by considering the absolute value 
of one of the two numbers involved.
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a)	   0   -3   

 < 

a)	       

 < 

d)	   -4   4   

 > 

d)	       

 > 

b)	   4   -5   

 < 

b)	       

 < 

e)	   3   7   

 > 

e)	       

 > 

c)	   -2   -5   

 < 

c)	       

 < 

f)	   -6   -3   

 > 

f)	       

 > 

-2 3

2 2

0 -4

-3 0
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1.	 Place the following cards to make the expression true. 

You can help yourself by placing the numbers on the number line.

2.	 Find the opposite of each card from the previous exercise, and complete the expressions 
again. What do you notice?

3.	 The following machines perform different actions. Which numbers are missing in the 
blanks?

Jump 1 
to the left

Take the 
absolute value

Jump 1 
to the left

Take the 
absolute value

Jump 1 
to the left

Take the 
absolute value

Jump 1 
to the left

Take the 
absolute value

XYZ Activities



a)	     0   1   -3  

 <  < 

c)	        

 <   < 

b)	    -7   3   -5  

 <  < 

d)	        

 <   < 

-31

3-1

-2

-3
𝑎

-3

-5

4
𝑎

3

-5

-2
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4.	 Place the following cards to make the expression true. What do you notice?

You can help yourself by placing the numbers on the number line. 

5.	 The following machines perform different actions. 
a)	 What numbers are missing in the blanks?

b)	 Now we chain three machines. What numbers are missing in the blanks?

6.	 The following arrows represent jump machines on the number line.

a)	 In how many ways can you get from 
-3 to 4 with a combination of two 
machines?

b)	 With how many compositions of two 
machines can you make the input 
number always equal to the output 
number? 

c)	 Can you form any more compositions in these particular cases?

opposite(0) opposite(-7)opposite(1) opposite(3)opposite(-3) opposite(-5)

Jump 2 
to the left

Jump 2 
to the left

Jump 1 
to the right

Jump 2
to the left

Take the 
absolute value

Take the 
absolute value

Take the 
absolute value

Do the 
opposite

Jump 1 
to the left

Take the 
absolute value
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-6	    -5	    -4	    -3	    -2	    -1	     0	     1	     2	     3	     4	     5	     6
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Locate numbers on the Number Line

Classify numbers

Indicate between which two consecutive integers each of these rational numbers lies, and 
circle the one it is closest to.

a)	     < 41
5 < 

d)	     < -101
4 < 

b)	     < 23  < 

e)	     < -7.4 < 

c)	     < -15
6 < 

f)	     < 3.8 <

Classify the following numbers into different categories:

Numbers that cannot be 
classified (from the list or not):

	 -3	 1
2	 - 34	 6.7	 -8.02	 0	 -41

3	 -7	 1.6	 15
4

Negative Rationals

Positive Negative
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Numbers that cannot be 
classified (from the list or not):

Numbers that cannot be 
classified (from the list or not):

Numbers that cannot be 
classified (from the list or not):

Numbers that cannot be 
classified (from the list or not):

Less than -7 Not less than -7

Absolute value 
greater than 3

Absolute value 
less than 3

More than 2 units 
from its opposite

Less than 2 units 
from its opposite

Integers and rational numbers

Integers Non-integers



a)	  

b)	  

c)	

d)	

e)	  

	 0	 1

	 0		  1

	 0			   1

	 0				    1

	 0					     1
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1.	 On which number are the flags?

Check your understanding
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	 -2	 -1	 0	 1	 2

1

0

-1

-2

°C

1 2 3 4

	 A	 B	 C	 D

a)	 -  
5
 <   

5
b)	 -  

5
 < -  

5
c)	  

5
 < -  

5
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1.	 Order the following numbers from least to greatest. Use the number line to help you.

2.	 At a weather station, the maximum temperature of each day of 
the second week of January was recorded:
•	 Monday: -1.9 °C
•	 Tuesday: 0.5 °C
•	 Wednesday: -1.7 °C
•	 Thursday: -0.6 °C
•	 Friday: -0.7 °C
•	 Saturday: -0.25 °C
•	 Sunday: 0.8 °C

a)	 On which day was the maximum temperature the lowest?
b)	 Order the temperatures from lowest to highest using the 

thermometer.

3.	 Look at the following number line and answer:

-11
2	 11

2	 0.25	 -0.25	 21
4	 -21

4	 13
4	 -13

4

I.	 Which point is at -0.42?

II.	 Where are the other points located?

4.	 For any distribution of the cards, do the following inequalities always, sometimes, or 
never hold?

	 -0.5	 -0.4	 -0.3

XYZ Activities



	 1			   2

	 1						      21
5
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5.	 Indicate the numbers at which the triangle and the square are located on the following 
number lines.

	 1					     3.5
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Points on the Coordinate Plane

Correct statements
Modify these sentences slightly to make them true.

a)	 The opposite of a number is always less than the number.

b)	 The absolute value of a number is always greater than the number.

c)	 All numbers greater than -5 have an absolute value greater than 5.

d)	 All numbers less than 10 are within 20 units of their opposite.



2.2

�
�

�
�

�

2.1

��
�

��
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Monthly profit of a company

Month
Profit 

(thousands 
of dollars)

-6 4
-5 3
-4 5
-3 6
-2 4
-1 3
0 5
1 6
2 8
3 10
4 11
5 12

Analyze and construct graphs
Temperature in Anchorage

Month
Average 

temperature 
(°C)

January -8
February -7

March -4
April 1
May 6
June 12
July 15

August 14
September 9

October 6
November -2
December -7

Months Before 
the Board 
Change

Months After 
the Board 
Change

Month of 
the Board 
Change



	 -	 -66	 -	 -55	 -	 -44	 -	 -33	 -	 -22	 -	 -11		 		  11		 22		 33		 44		 55		 6600

𝑦𝑦

𝑥𝑥

A = (-5, 3)

66

55

44

33

22

11

--11

--22

--33

--44

--55
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The graph shows point A with coordinates (-5, 3).
1.	 Plot the following points on the same coordinate plane: 

B = (2, 3)				    C = (2, -4)				    D = (-5, -4)

2.	 What shape is formed by these four points? What are its perimeter and area? What 
are the coordinates of its center?

Check your understanding
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	 -	 -77	 -	 -66	 -	 -55	 -	 -44	 -	 -33	 -	 -22	 -	 -11		 		  11		 22		 33		 44

55

44

33

22

11

--11

--22

--33

--44

33

22

11

--11

--22

--33

--44

--55

--66

--77

--88

--99

--1010

00

00

𝑦𝑦

𝑥𝑥

A

C B

ED

FG

H

	A	=	(	 ,	 )
	B	=	(	 ,	 )
	C	=	(	 ,	 )
	D	=	(	 ,	 )
	 E	 =	(	 ,	 )
	 F	 =	(	 ,	 )
	G	=	(	 ,	 )
	H	=	(	 ,	 )
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1.	 A group of meteorologists studies how air temperature changes 
with altitude above sea level in a mountainous region at the 
same time of day.

Use a coordinate plane to represent air temperature as a 
function of altitude, considering sea level as 0 ft in altitude.

a)	 At what altitude is the temperature lowest?
b)	 What is the temperature in the region at sea level?

2.	 We have formed a boat by connecting points on a coordinate plane:
a)	 Write the coordinates of the points that form the boat:

Height 
(ft)

Temperature 
(°C)

0 2
500 0

1,000 -2
1,500 -4
2,000 -6
2,500 -8
3,000 -10

	 -	 -200200		 		  200200		 400400		 600600		 800800		 11,,000000		 11,,200200		 11,,400400		 11,,600600		 11,,800800		 22,,000000		 22,,200200		 22,,400400		 22,,600600		 22,,800800		 33,,000000		 33,,200200

XYZ Activities



	 -	 -77	 -	 -66	 -	 -55	 -	 -44	 -	 -33	 -	 -22	 -	 -11		 		  11		 22		 33		 44		 55		 66		 77		

77

66

55

44

33

22

11

--11

--22

--33

--44

--55

--66

--77

00

𝑦𝑦

𝑥𝑥

	 -	 -55,,500500	 -	 -55,,000000	 -	 -44,,500500	 -	 -44,,000000	 -	 -33,,500500	 -	 -33,,000000	 -	 -22,,500500	 -	 -22,,000000	 -	 -11,,500500	 -	 -11,,000000	 -	 -500500		 		  500500		 10001000		

22

11

--11

--22

00

A

	A	=	(-4, 1)
	B	=	(	 ,	 )
	C	=	(	 ,	 )
	D	=	(	 ,	 )
	 E	 =	(	 ,	 )
	 F	 =	(	 ,	 )
	G	=	(	 ,	 )
	H	=	(	 ,	 )
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3.	 The table on the right shows the average water 
temperature in the Arctic Ocean (in °C) as a function of 
depth. 

Represent the ocean temperatures on a coordinate plane, 
taking sea level as depth 0 ft (so, for example, –500 ft 
means 500 ft below the surface).

a)	 At what depth is the highest temperature found? And the lowest?
b)	 What questions can you ask yourself when looking at the graph?

Depth (ft) Temperature 
(°C)

0 -1.5
-500 0.5

-1,500 1.5
-3,000 2
-5,000 -0.5

b)	 Draw the same boat on the following coordinate plane below so that 
point A has coordinates (-4, 1). Then write the coordinates of the points 
you used.



	 -	 -55,,500500	 -	 -55,,000000	 -	 -44,,500500	 -	 -44,,000000	 -	 -33,,500500	 -	 -33,,000000	 -	 -22,,500500	 -	 -22,,000000	 -	 -11,,500500	 -	 -11,,000000	 -	 -500500		 		  500500		 10001000		

	 -	 -88	 -	 -77	 -	 -66	 -	 -55	 -	 -44	 -	 -33	 -	 -22	 -	 -11		 		  11		 22		 33		 44		 55		 66		 77		 88		 99		 1010

88

77

66

55

44

33

22

11

--11

--22

--33

--44

00

𝑦𝑦

𝑥𝑥

	 -	 -1414	 -	 -1313	 -	 -1212	 -	 -1111	 -	 -1010	 -	 -99	 -	 -88	 -	 -77	 -	 -66	 -	 -55	 -	 -44	 -	 -33	 -	 -22	 -	 -11		 		  11		 22		 33		 44		 55

55

44

33

22

11

--11

--22

--33

--44

00

2
1

0

𝑦𝑦

𝑥𝑥
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4.	 We want to draw 4 different quadrilaterals on the coordinate plane. 
For each one, we know 3 of the 4 vertices and the type of quadrilateral it forms. 
Represent the given points on the coordinate plane and find the coordinates of the 
missing points.
Keep in mind that the four missing points, when connected, form a rhombus.
A.	 (5, 3), (7, 5), (4, 8), ? 🠞 is a rectangle
B.	 (-5, 5), (-7, 3), (-5, 1), ? 🠞 is a square
C.	 (-3, 0), (-1, -3), (2, -3), ? 🠞 is a trapezoid
D.	 (5, 0), (7, -3), (9, 0), ? 🠞 is a rhombus

5.	 We have the following sequence of squares and we have assigned a number to each 
one:

a)	 What are the coordinates of the centers of squares 0, 1, and 2?
b)	 What are the coordinates of the vertices and center of square 3?
c)	 What are the coordinates of the center of square 5?
d)	 What strategy can you use to find the coordinates of the center of any square in 

the sequence?
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A = (3, 4)

C = (4, -1)

D = (-2, 2)

B = (-6, -1)

1 u
1 u

(6, 6)

1 u
1 u

(0, 0)
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Practice on the Coordinate Plane

Find routes



(0, 7) (0, 7) (0, 7)

(-4, 0) (-4, 0) (-4, 0)

(2, 4)

(-3, 1)

(-1, -1)

(-1, 1)

(1, -1)

1 u

1 u

1 u

1 u
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Compare routes

Quadrant II Quadrant II Quadrant II



1 u
1 u

(____ ,____)

(____ ,____)
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1.	 A taxi is at point (4, 0) and another is at point (-2, -2). They both receive a request from 
the same person but don’t know which of them should respond because they are the 
same distance away. Where could the person requesting the taxi be?

Check your understanding
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A = (____ , ____)

B = (____ , ____)

C = (____ , ____)

D = (____ , ____)
B

A

C

D
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1.	 The city’s fire station, which is located at point (-7, -3), receives an alert about a fire 
at point (6, 1). The fire truck’s GPS proposes the following routes considering the 
city's traffic:

route I
route II
route III

Anna leaves her house at point (6, -3), and heads to the library to return a book  
before going to school.

b)	 What is the minimum distance she will need to travel? Create a possible route  
with that distance.

c)	 How many units of distance would she save if she went directly to school?

Remember that Anna cannot move diagonally.

a)	 Calculate the length of each route. Which one is the shortest?

b)	 Is there a shorter route than the previous ones?

2.	 The following image represents Anna's city map, with its public places of interest: 
the theater (A), the museum (B), the library (C), and the school (D).
a)	 Indicate the coordinates of the public places of interest. In which quadrant is 

each one located?

XYZ Activities



 -4 -3 -2 -1  1 2 3 4 5 6 7  

A

B

(6, -2)

(-4, 3)

(-4, 5)
66

55

44

33

22

11

--11

--22

	 -	 -44	 -	 -33	 -	 -22	 -	 -11		 		  11		 22		 33		 44		 55		 66		 7700
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a)	 Where could each place be if he remembers that to go from his house…
•	 … to the theater (A), he must move 5 units to the right?
•	 … to the museum (B), he only needs to move 1 unit down?

Draw the possible points on the map, keeping in mind that Mario must make other 
moves in addition to the ones he remembers.

b)	 Mario leaves his house and goes to the museum (B) stopping first at the theater 
(A). If the shortest route has a length of 13 u, where are points A and B?

Remember that Mario cannot move diagonally.

4.	 The following map shows Mario’s neighborhood. The door of his house is located at 
point (-4, 3). He knows the theater (A) is located in Quadrant IV and the museum (B) 
in Quadrant I, but he doesn’t remember their exact locations.

route I
route II

3.	 A taxi leaves from point (-4, 5) and must reach point (6, -2). Its GPS proposes 
the following routes.

a)	 Calculate the length of each route. Which one is the shortest?

b)	 Is there any route shorter than the previous ones? If so, draw it on the map 
and calculate its length.

Quadrant II Quadrant I

Quadrant III Quadrant IV



A B C

66

55

44

33

22

11

--11

--22

--33

--44

--55

	 -	 -1010	 -	 -99	 -	 -88	 -	 -77	 -	 -66	 -	 -55	 -	 -44	 -	 -33	 -	 -22	 -	 -11		 		  11		 22		 33		 44		 55		 66		 77		 88		 99		 1010		 111100

A

B

C

66

55

44

33

22

11

--11

--22

--33

--44

--55

	 -	 -1010	 -	 -99	 -	 -88	 -	 -77	 -	 -66	 -	 -55	 -	 -44	 -	 -33	 -	 -22	 -	 -11		 		  11		 22		 33		 44		 55		 66		 77		 88		 99		 1010		 111100

A

B

C
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5.	 There has been a traffic accident at point (-1, -1), and there are 3 hospitals in 
the area that can treat the injured.

a)	 Which hospital should the ambulance take the injured to in order to travel the 
shortest possible distance?

b)	 Where could the accident have occurred if all three hospitals were at the same 
distance? Draw it on the plane.

c)	 Define the areas closest to each hospital so that ambulances know where to take 
traffic accident victims.
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