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Introduction

Z-kai Values Thinking Skills and a Disposition for Learning
Z-kai’s Zoom-Up Workbook is tailored to develop students’ mathematical thinking, problem solving, and explanation skills that are necessary for their future success in STEM. This series contains many problems that challenge
students, because the problem solving requires them to apply mathematical concepts and develop skills that
are uncommon to the mathematics curricula and instruction of most schools and classrooms. This series was
developed to reflect or surpass grade-specific Common Core State Standards in Mathematics (CCSS-M, 2010).
The application of mathematical reasoning, problem solving, and explaining mathematics provides multiple
opportunities for students to apply the CCSS-M Standards for Mathematical Content and Practice.
Z-kai has provided educational services in Japan since its inception in 1931, particularly focused on developing challenging material for advanced and gifted PreK-12 students. Z-kai’s extensive experience focuses on
students’ developing two important lifelong learning skills: (1) problem solving, reasoning, and flexible thinking; and (2) a disposition for curiosity, independent study and research, and collaboration with others to solve
challenging problems. Through its success in educating more than 200,000 Japanese students each year, Z-kai
has learned that it is better for students to solve a limited number of well-thought-out problems rather than
numerous less-challenging ones. In this way, students’ mathematical knowledge, thinking skills, and processing
are maximized and made more flexible.
This Zoom-Up Workbook contains 45 challenging problem sets that have been carefully selected to optimize
students’ understanding and perseverance. Given a limited number of total problems, the focus is on depth of
understanding rather than breadth of completion. Solving challenging tasks will help students develop confidence and motivation.
Another strength of Zoom-Up Workbooks is that many of the problems relate to the daily life of students. Applying previously-learned mathematics knowledge and skills to solve problems encountered in our daily lives
helps students to see mathematics as useful and effective. Just as importantly, students develop interest and
an eagerness for applying mathematics outside of the classroom, as well as in.
Solving challenging story problems develops students’ mathematical practice that is necessary
for success in middle school and beyond.
This workbook aims not only to build knowledge of algebra and geometry, but also to develop the following
mathematical practice:
Problem Solving Skills: Looking for necessary prior knowledge and utilizing this knowledge to solve new
problem(s) that students have not yet learned to solve.
Reading, Comprehension, and Representation Skills: Comprehending mathematics problem situations and
representing them in diagrams, tables, graphs, and expressions.
Explanation Skills: Explaining and justifying mathematical thinking processes and solutions.
Comparison and Generalization Skills: Finding effective, better, and more efficient solution processes.
These skills are required in middle school and upper-level mathematics; therefore, it is important to refine and
solidify these skills during the elementary school years.
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How to use Z-kai Zoom-Up Workbook
This Zoom-Up Workbook contains 45 problem sets. We recommend that you solve problems starting
with the first problem set (Problem 01) in the workbook. The problems are challenging, so please
take your time and don’t easily give up on finding the solutions. It might take you a few days to solve
each problem set.
After you finish one problem set, check your answers by referring to the pages in the “Answers and
Solutions” section at the back of the workbook.
If an answer is wrong, carefully read the section “How to Think and Solve” before reviewing your
solution process. It is a good idea not to erase any mistakes in your work. Instead, use a different
colored pen or pencil to make corrections and/or make notes to explain your mistakes and how
you corrected your thinking. By doing this, you will more clearly understand and remember the
mathematics needed to solve the problem(s).
In each section titled IfIf you
you can
can solve
solve this,
this, the
the math
math -- and
and you
you -- are
are cool!
cool! or
It’s awesome if you know! , you will find useful information that will help you understand and
increase your learning.
The problems marked with the thumbs-up symbol
are very challenging problems. When you
figure out how to solve these problems, you should be very proud of your achievement.
Dear Parents, Dear Teachers,
The Z-kai Zoom-Up Workbook is designed for students to be able to work independently. The
workbook provides an “Answers and Solutions” section that gives detailed explanations about
how to think about and understand solutions to challenging problems. To develop good habits
for learning mathematics’ problem solving, we recommend that students check and compare
their answers and solution process to the material in “Answers and Solutions.” We also encourage
parents and teachers to read the explanations together with students, especially since reading
and comprehending explanations is challenging for all students, at least some of the time.

Since everyone should learn to enjoy the challenge of thinking about and solving
challenging problems … let’s solve challenging problems together!

Eamal

Milmali

Iwanko
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Date

1

.

Calculation Puzzles

.

Score
100

1 The sum of the 3 numbers on each ring are the same.
with the appropriate numbers. (10 points for each
Fill in the blank

32

25

)

28
40

35

46
15

IfIf you
you can
can solve
solve this,
this, the
the math
math -- and
and you
you -- are
are cool!
cool!
Look at the puzzle carefully and think about where
to begin calculating. You may be surprised to see
what a difference this makes.

6
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2 The puzzle below will include all the numbers from 5 through 13 when it is completed.
Fill in the blank boxes so the sum of the numbers in each row, column, and diagonal are
equal. Some numbers from 5 through 13 are already placed in the puzzle. Fill in the blank
boxes with the missing numbers to complete it. (25 points)

11
13

9

5

8

3 Fill in the blank boxes with the numbers 1 through 16 to complete this larger puzzle.
The sum of the numbers in each row, column, and diagonal need to be equal. Some of the
numbers from 1 through 16 are already placed in the puzzle. (25 points)

7
11

12

2

8

16
4

9

15

What is the sum of the 3 numbers for problem 2 ?
What is the sum of the 4 numbers for problem 3 ?
This puzzle is called a “Magic Square.”
7
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Date

8

.

Multiplication (Part 1)

.

Score
100

1 Calculate the following. (3 points each)

2×3

5×8

3×7

6×6

5×2

8×4

4×6

2×9

3×4

5×5

9×3

8×2

7×5

6×4

8×8

9×7

7×7

4×9

8×6

9×9
If you can do these calculations quickly and accurately,
you have perfectly mastered your multiplication facts!

20
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2 The numbers in each problem follow a specific rule. Find each rule and put correct
numbers in the . (4 points each)

3

6

9

12

72 64

56

48

40

32

14

28

35

42

49

40 35

30

20

15

72

54

45

18

21

24

27

16

8

36

3 Think about the numbers in the multiplication facts of 3, 6, and 9.
The products of the multiplication facts of 3 are shown below. Circle all products of
the multiplication facts of 6. (10 points)
Example

3

6

9

12

15

18

21

24

27

The products of the multiplication facts of 3 are shown below. Circle all products of
the multiplication facts of 9. (10 points)

3

6

9

12

15

18

21

24

27

21

©Z-kai Inc.

Date

14

Multiplication – At the Supermarket (Part 1)

.

.

Score
100

1 Haley went to a supermarket near her house with her mom.
First, she went to the vegetable and fruit section.
There are 4 apples in a basket. If Haley gets 3 baskets, how many apples will she get?
(10 points for the math sentence, 10 points for the answer)
Math Sentence

Answer

There are 3 cucumbers in a package. 5 people bought one package each.
How many cucumbers were sold altogether?
(10 points for the math sentence, 10 points for the answer)
Math Sentence

Answer

Haley buys 2 bunches of bananas. Each bunch has 5 bananas, how many bananas
does she buy altogether? (10 points for the math sentence, 10 points for the answer)
Math Sentence

Answer

32
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2 Next, she went to the fish section.
There are 2 salmon fillets in a package. When there are 6 packages,
how many salmon fillets are there altogether?
(10 points for the math sentence, 10 points for the answer)
Math Sentence

Answer

There is one lobster tail in a frozen package. When there are 7 packages,
how many lobster tails are there altogether?
(10 points for the math sentence, 10 points for the answer)
Math Sentence

Answer

33
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18

Multiplication – Star Gazing (Part 1)

.

.

Score
100

1 Orion and Aurora are going to observe stars in the summer sky. On the way, they bought
special packs of bubble gum. Each pack of gum holds 7 sticks.
When they buy 2 packs, how many sticks are there altogether?
(15 points for the math sentence, 10 points for the answer)
Math Sentence

Answer

When they don’t buy any gum, how many sticks of gum do they have?
(15 points for the math sentence, 10 points for the answer)
Math Sentence

Answer

To think about the math sentence for , you
should think of “they don’t buy any gum” as
“buying zero gum.”
40
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2 Each stick of gum is worth points that Orion and Aurora can use for rewards.
When customers reach 10 points, they will get a gift reward.
One pack had 4 sticks, and each was worth 2 points. How many points did they get
altogether? (15 points for the math sentence, 10 points for the answer)
Math Sentence

Answer

Another pack had 3 sticks, and each was worth 0 points. How many points did they
get altogether? (15 points for the math sentence, 10 points for the answer)
Math Sentence

Answer

Even if there are many 0-point sticks, you will not get any
points.
When you put numbers in of the sentence 0 ×
(such as, 0 × 1, 0 × 3, 0 × 10), the answer will always be 0.
41
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Date

20

Multiplication – Let’s Play Cards (Part 1)

.

.

Score
100

1 Katia likes to play cards with her friends. She is thinking about making math problems
using the cards.
A dealer (the person who distributes cards) gave 5 cards each to 4 players. How many
cards did the dealer distribute altogether?
(10 points for the math sentence, 10 points for the answer)
Math Sentence

Answer

Then the dealer distributed 3 more cards to each of the 4 players. How many cards did
the dealer distribute altogether?
(10 points for the math sentence, 10 points for the answer)
Math Sentence

Answer

In problem , you can think about the total
number of cards the dealer distributed to each
player. Then figure out the total number of cards
distributed to all the players.

We could also find the total number of cards
the dealer distributed to all players the first and
second time separately. Then add these two
numbers together.
44
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2 A deck of playing card has four different suits called spades (♠), hearts (♥), diamonds
(♦), and clubs (♣). Each suit has ten number cards from 1 to 10 and three face cards
called the king, queen, and jack. In addition to number and face cards, a deck of cards
usually comes with two joker cards.
How many face cards are there altogether in a deck of cards? Calculate and write a
number sentence. (10 points for the math sentence, 10 points for the answer)
Math Sentence

Answer

How many red face cards are there in a deck of cards? (20 points)
Math Sentence

Answer

How many cards are there in a deck of cards after the jokers are removed? Calculate
and write a math sentence. (10 points for the math sentence, 10 points for the answer)
Math Sentence

Answer

Each suit has the same number of cards.

45
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26

.

Math and Camping (Part 2)

.

Score
100

1 Nashita and Chang love to go camping. They are so excited about finding many
different insects. They counted the number of insects they saw at camp and created the
graph below.
Number of Insects Found Near Our Campsite
50
40
30
20
10

s
ug

Lad
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es
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nfl
go

Dra

Cic
a

da

s

ies

0

What is the difference between the number of cicadas and the number of bees?
(10 points for the math sentence, 10 points for the answer)
Math Sentence

Answer

How many times as many ladybugs did they see as dragonflies? (20 points)
Math Sentence

Answer

56
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IfIf you
you can
can solve
solve this,
this, the
the math
math -- and
and you
you -- are
are cool!
cool!
Drawing a graph helps us to compare the difference
between two quantities easily. If you can record data and summarize
it using a graph, just as Nashita and Chang did, the math-and you-are
cool!

Cicadas, dragonflies, bees and ladybugs are insects. This means they all have 6 legs.
If we count all the legs on all the insects that Nashita and Chang found,
how many legs would there be altogether?
(15 points for the math sentence, 15 points for the answer)
Math Sentence

Answer

2 In the evening, Nashita and Chang enjoyed having a barbecue
with friends and family. After dinner they ate watermelon. Nashita and
Chang were smiling because the watermelon was so sweet and delicious.
One of the watermelons weighed 2 kg. Nashita ate 600 g of it.
Chang ate 300 g more than Nashita.
How many grams of watermelon is left now?
(15 points for the math sentence, 15 points for the answer)
Math Sentence

Answer

57
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.

Let’s Plant Trees and Flowers! (Part 1)

.

Score
100

1 There is a straight road leading to Zoom-Up Elementary School. This road is 56 meters
long. There are 8 trees planted along this road. There is an equal distance between each
tree. Mr. Green and Teddy are talking about a way to find the distance between the trees.
below. (20 points)

Read the dialogue below and put the appropriate number in the

Mr. Green : How many meters are between the trees?
Teddy :		 The length of the road is 56 m and there are 8 trees. So, 56 ÷ 8 = 7 m.
Mr. Green : It is correct to use division. But you are finding the distance between the
trees so you must count the number of spaces between the trees, not the
number of trees. Look at the picture below and count how many spaces
there are.

56 m
Teddy :		 The number of spaces between the trees is

.

Mr. Green : That’s right. Now, what is the distance between the trees in meters?
Teddy :		 Mr. Green, now I understand how to solve the problem!
Refer to the dialogue above. What is the distance between the trees in meters?
(10 points for the math sentence, 10 points for the answer)
Math Sentence

Answer

60
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2 In April, many tulips bloom in the garden of Zoom-Up Elementary School.
Teddy likes to visit the flower beds and see the colorful flowers with their
beautiful green leaves.
His 3rd grade classmates decided to plant sunflower seeds in a flower bed
that is 8 m long. They want to plant seeds from one end of the flower bed to
the other end, and keep 10 cm of space between each seed.
How many sunflower seeds do they need altogether?
Put appropriate numbers in the below. (10 points each)

8m
10cm10cm

10cm

The flower bed is measured in meters (m). The distance between seeds is measured in
centimeters (cm). It isn’t easy to calculate when the units are different. So, make the units
the same.
Convert 8 m into cm:

8m=

cm

Then, find the number of spaces between seeds.
Remember that students want to plant seeds from one edge to
the other with 10 cm spaces between each seed.
So, the number of spaces between seeds is:

÷
The number of seeds is

=
more than the number of

Problem is difficult.
So, you need to recall
what we thought about
when we looked at the
diagram in problem 1 .
In that problem, we
compared the number
of trees and the number
of spaces between the
trees!

spaces between seeds.
So, students will need

seeds altogether.
61
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30

.

Fractions (Part 1)

.

Score
100

1 What fraction of the whole circle is represented by the shaded part? Answer the following
with fraction notation. (5 points for each )

2 Look at the diagram and put appropriate numbers in the

below. (5 points)

1
2
1
8
When you put together

1 s, it will be equal to 1 .
8
2

3 Color the part that represents 1 of each square. (10 points each)
4

64
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4 Put appropriate numbers in the
When you put together

below. (10 points for each

)

1 apples, it will equal a whole apple.
2

1 apple 1 apple
2
2
When you put together four

apples, it will equal a whole apple.

5 What is the fraction of the square that is represented by the shaded part?
Answer the following with fraction notation. (10 points for each )

65
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40

Becoming a Master of Balance Scales (Part 1)

.

.

Score
100

1 Lisa is a 3rd grade student. She wants to be a pharmacist because she
wants to help people get better when they are ill. A pharmacist measures
medicine and prepares pills or bottles of medicine for patients.
It is important to measure the amount of medicine precisely. If you don’t
measure precisely, the medicine may not be effective or – even worse – it may harm a
patient’s body. Lisa is practicing how to measure precisely. She is practicing by using a
balance scale to measure weights of salt.
The balance scale comes with three different weights: a 1 g weight (A), a 4 g weight
(B) and an 8 g weight (C). Lisa wants to measure 7 g of salt on the balance scale. First,
she puts a different weight on each plate of the balance scale (see the left and right
plate on the balance scale). Then, she uses a spoon to add some salt onto the right-side
plate. When the weights of both sides balance, she will know the weight of the salt is 7
g. Find which weights Lisa put on each plate of the balance scale. Write A, B or C for
each weight below. (10 points each)
？

？ 7g

Left plate

Right plate

Lisa wanted to find out what amounts of weight she could measure using the weights
(A), (B), and (C). Each time she measured a weight she used the balance scale only
once. She discovered that she could not measure all weights from 1 g through 13 g
using the weights she had. List all the weights that she could not measure. (30 points)

88
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When Lisa was investigating problem , she found that when she used three different
weights (other than the 1 g, 4 g, and 8 g weights), she could measure all the weights
from 1 g through 13 g and still use the balance scale only once. Find the three different weights that she used. (30 points)

This is a very difficult problem.
Think about how you can weigh 13 g with 3 weights
without using the 1 g, 4 g, and 8 g weights.

2 Now, Lisa is solving balance scale puzzles. There are 5 coins A, B, C, D, and E. All the
coins look the same, but only one of them has a different weight than the other coins.
Look at the pictures below and find which coin has a different weight. (20 points)
C D

A B

E

C

A

B D E

A C

B E

D

89
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Triangles and Quadrilaterals (Part 1)

.

.

Score
100

1 Find right angles in the

below. Write the angle’s letter in the

A

B

. (15 points)

D

C

Answer

2 Read the text in each
(15 points each)

and use a ruler to draw the shapes in the grid spaces below.

A rectangle with sides of 2 cm
and 3 cm.

A square with sides of 2 cm.

1 cm

1 cm

1 cm

1 cm

1 cm
A right triangle with two 2 cm
sides that form a right angle.

1 cm

92
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3 There are various shapes drawn on the grid below.
B

A

E

C

D

F

G

Find quadrilaterals and write the corresponding letters in the answer box.
(20 points)

Answer

Find squares and write the corresponding letters. (10 points)

Answer

Find right triangles and write the corresponding letters. (10 points)

Answer

93
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How to use the Answers and Solutions Section
Point 1:
lists correct answers to all
problems.
Answers

Point 2:

discusses
thinking and solution processes.
How to Think and Solve

Problems in the Zoom-Up Workbook are not limited to the typical grade level content you learn in most
math classes; however, many problems are solvable using mathematics knowledge and skills you have
learned so far, if you know how to apply what you know. Most Zoom-Up problems are challenging, but
the problems will help you develop problem solving skills, logical reasoning skills, explanation skills and
perseverance.
When you solve these problems successfully, your confidence for learning mathematics will increase and
you will become a great problem solver and a good young mathematician!
Please check your answers carefully and think about the solutions discussed in the “Answers and
Solutions” section.
Then score and add up the points according to the points guide given in each problem.
If you make a mistake, read “How to Think and Solve” carefully and reflect on your solution process.
Do not erase your mistakes; instead, keep a record of each error. Use a different color pen when you
revise the solution and write down a clear explanation of how you made each mistake. What was your
thinking and why was it incorrect? What things do you want to be sure to remember the next time?
You will learn so much more if you think carefully and take your time to record what you have learned!
Dear Parents, Dear Teachers,
This “Answers and Solutions” section of the Zoom-Up Workbook explains answers and gives
helpful points for thinking about and solving each problem. Detailed solution processes are
included for most of the challenging problems. Although the Zoom-Up Workbook is designed
for students to study challenging problems on their own, it is helpful if parents and teachers
read this book and support a student’s learning by discussing the details. It may be helpful to
provide clues that will help students understand solution processes. The book contains very
challenging problems, so it is important for parents and teachers to help encourage students’
interest in solving problems and to enjoy the challenge.
105
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1

Calculation Puzzles
How to Think and Solve

Answers
1

1

First, find the sum of the 3 numbers of the ring
with 32, 28, and 40 (on the top right side): 32
+ 28 + 40 = 100. Now that you know the sum,
look for the rings that have only one missing
number. Soon you will easily find the missing
numbers for all the remaining rings.

2

The sum of the three numbers in the middle
row is 13 + 9 + 5 = 27. Now you know the sum
for each column, row, and diagonal. Next, you
can look for the columns that have two known
numbers and one missing number. Continue to
look for places that have only one missing number. Fill the boxes appropriately.

3

The sum of the four numbers in one of the
columns is 7 + 2 + 16 + 9 = 34. Now that you
know the sum, you can fill the rows that have
three known numbers and one missing number.
Then study the remaining empty boxes and fill
them appropriately.

12
56

25

32

19
35

28
40

46

39

21

15
2

3

6

11 10

13

9

5

8

7

12

14

7

12

1

11

2

13

8

5

16

3

10

4

9

6

15
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8

Multiplication (Part 1)
How to Think and Solve

Answers
1

6
10
12
35
49

40
32
25
24
36

21
24
27
64
48

36
18
16
63
81

15
63

24

21

25

1

These calculation problems are from the multiplication facts of 2 to 9. Make sure that you
know all these multiplication facts.

2

Look at the order of numbers carefully. Logically think about the missing numbers. You may
solve these problems by thinking about how the
numbers increase or decrease in an orderly way.

2

These numbers are products of the multiplication facts of 3.

3

3

6

9

12

15

18

21

24

27

3

6

9

12

15

18

21

24

27

These numbers are products of the multiplication facts of 8 in reverse order.
These numbers are products of the multiplication facts of 7.
These numbers are products of the multiplication facts of 5 in reverse order.
These numbers are products of the multiplication facts of 9 in reverse order.

3

This problem involves relationships among the
products of the multiplication facts of 3, 6, and
9.
In problem , products of the multiplication
facts of 6 occur as every other number (in the
sequence of products in the facts of 3) and next
one too. In problem , products of the multiplication facts of 9 appear as every third number.
(There are two multiples of 3 between each multiple of 9). If you notice these patterns, the math
and you are fantastic!

113

©Z-kai Inc.

14

Multiplication – At the Supermarket (Part 1)

We recommend that you understand the meaning of each number in a multiplication sentence
and are consistent about how you order the
numbers when solving multiplication problems.
You will also learn that multiplication follows
the commutative property: 4 × 3 and 3 × 4 both
equal 12. Both 4 × 3 and 3 × 4 are correct ways
to represent the multiplication problems in this
Zoom-Up Workbook.

Answers
1

Math Sentence: 4 × 3 = 12
Answer: 12 apples
Math Sentence: 3 × 5 = 15
Answer: 15 cucumbers
Math Sentence: 5 × 2 = 10
Answer: 10 bananas

Another way to think about 3 baskets of 4 apples is as follows: To make the baskets, you put
an apple in each basket one at a time. The first
time you place 3 apples. The second time you
place another 3 apples, and the third time
another 3 apples. Finally, the fourth time you
place another 3 apples. So, you distributed 3
apples each time and did the process 4 times.
That used 12 apples altogether. So, 3 baskets
of 4 apples from the original explanation, and
this new way of distributing apples both end up
with the same total number of apples (12 apples
altogether).

2

Math Sentence: 2 × 6 = 12
Answer: 12 salmon fillets
Math Sentence: 1 × 7 = 7
Answer: 7 lobster tails

How to Think and Solve

The Problem Episodes from No.14 through
No.21 are designed to check if you have a basic
understanding of multiplication. If you have
not learned about multiplication or if you have
difficulty understanding multiplication, please
try the following for problem 1 :
First, think about drawing the problem situation, perhaps using circles to represent the
situation with repeated addition (4 + 4 + 4 =
12). Your drawing will help you focus on how
many apples are in each basket, how many baskets there are, and how many apples there are
altogether. Then you will be ready to establish a
multiplication sentence. For example, 4 apples
in each basket multiplied by 3 baskets equals 12
apples altogether, so 4 × 3 = 12. You may have
been taught to see 3 groups of 4 apples, and to
write the math sentence in the following order:
3 × 4 = 12. However, the Zoom-Up Workbook
will always show the multiplication sentence
as (number of objects) × (number of groups) =
(total number of objects).
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18

Multiplication – Star Gazing (Part 1)

When the number of packs decreases by 1, the
number of sticks of gum decreases by 7. So, if
you consider this pattern you can establish the
multiplication sentence 7 × 0 and find the
answer is 0.

Answers
1

Math Sentence: 7 × 2 = 14
Answer: 14 sticks
Math Sentence: 7 × 0 = 0
Answer: 0 sticks
2
2

Math Sentence: 2 × 4 = 8
Answer: 8 points
Math Sentence: 0 × 3 = 0
Answer: 0 points

How to Think and Solve

The theme of this episode is multiplication of
zero (0). You may have some difficulty understanding the concept of multiplication of zero.
Memorizing the method is not enough. It is
good to compare multiplication with 0 to other
multiplication facts.
1

It is relatively easy to explain how to calculate
0 × 3. If you have difficulty understanding, try
making cards. Each card represents a stick of
gum that is worth some points. Then think
about how you would explain this problem.
When there are 4 sticks of gum and each is
worth 2 points, you could find the total number
of points by adding 2 + 2 + 2 + 2 = 8. That can
also be written as multiplication, 2 × 4 = 8. In
the same way, when there are 3 sticks of gum
and each is worth 0 points, you could find the
total points by adding 0 + 0 + 0 = 0. That can be
written as multiplication also, 0 × 3 = 0.

This problem aims to develop understanding
of the calculation 7 × 0 by comparing it with
7 × 2. You may have difficulty understanding
multiplication of 0. Please think about “When
there are 2 packs of 7 sticks of gum, there are
7 × 2 = 14 sticks. When there is one pack of 7
sticks of gum, there are 7 × 1 = 7 sticks. Then,
when there are 0 packs of 7 sticks of gum (when
you buy no gum at all), how many sticks? If you
are still puzzled about multiplying 0 packs, you
might want to create diagrams similar to the
following.
2 packages

7 × 2 = 14

1 packages

7×1=7

0 packages

7×0=0

−7
−7
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20

Multiplication – Let’s Play Cards (Part 1)

This relationship is called the “distributive property of multiplication.”

Answers
1

Math Sentence: 5 × 4 = 20
Answer: 20 cards
Math Sentence: 8 × 4 = 32 or
(5 × 4) + (3 × 4) = 20 + 12 =32
Answer: 32 cards
You could write the math sentence as
(5 + 3) × 4 = 8 × 4 = 32

2

Hearts and Diamonds are red suit cards. Each
suit has 3 face cards.
The distributive property of multiplication is
very useful when you think about this problem.
There are 4 different suits and each suit has 13
cards, so we can find the total number of cards
as 13 × 4. If you think about 13 as 10 and 3, then
you can think about 13 × 4 as (10 + 3) × 4 = (10
× 4) + (3 × 4) = 40 + 12 = 52.

2

Math Sentence: 3 × 4 = 12 (4 × 3 = 12)
Answer: 12 cards
Math Sentence: 3 × 2 = 6
Answer: 6 cards
Math Sentence: 13 × 4 = 52
Answer: 52 cards

The distributive property is also useful for calculating numbers greater than 10, such as 13 × 12.
13 × 12 = 13 × (10 + 2) = (13 × 10) + (13 × 2) =
130 + 26 = 156
Of course you need to know how to calculate
13 × 10 and 13 × 2. However, you can use the
distributive property to make these calculations
easier too, such as 13 × 2 = (10 × 2) + (3 × 2)
= 20 + 6 = 26. Now you can see how useful the
distributive property can be. It certainly makes
calculations easier.

How to Think and Solve

The goal of this episode is for you to understand
the distributive property of multiplication.
1

5 cards are distributed to each player first, then
3 more cards are distributed to each player. So,
the total number of cards distributed to each
person is 8 cards. You can write the math sentence in this way: (5 + 3) × 4 = 8 × 4 = 32
Another method is to find the total number of
cards distributed the first time, then find the total number of cards distributed the second time.
Finally, add these two products together. You
can write the math sentence in this way:
(5 × 4) + (3 × 4) = 20 + 12 = 32
Because the first and the second methods
produce the same result (32 cards), you can
represent this relationship as: (5 + 3) × 4 = (5 ×
4) + (3 × 4)
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26

Math and Camping (Part 2)

There are two methods to find the total number
of insects: (1) find the number of each kind of
insect, then add them all together, or (2) find
the total number of increments in the bars of
the graph, then multiply the increments by 5.
The first method: 45 + 5 + 20 + 35 = 105
The second method: (9 + 1 + 4 + 7) × 5 = 21 ×
5 = (20 + 1) × 5 = (20 × 5) + (1 × 5) = 100 + 5 =
105.
Finally, all insects have 6 legs, so the total number of legs on 105 insects can be found by 105 ×
6 = (100 + 5) × 6 = (100 × 6) + (5 × 6 )= 600 +
30 = 630 (legs).

Answers
1

Math Sentence: 45 – 20 = 25
Answer: 25
7 times
Math Sentence: 45 + 5 + 20 + 35 = 105
6 × 105 = 630
Answer: 630 legs
2

Math Sentence: 2 kg = 2,000 g
600 g + 300 g = 900 g
2,000 g – (600 g + 900 g) = 500 g
Answer: 500 g
2

How to Think and Solve
1

When you read a bar graph, it is important to
understand how much is represented by one
increment of a tick mark on the graph. There are
2 increments (2 tick marks) from 0 to 10. So,
each increment represents 5 insects.
By comparing the number of increments, you
can find the answer easily. The bar that represents ladybugs in the graph is 7 increments
high. The bar that represents dragonflies is only
1 increment. So, the number of ladybugs is 7
times as many as the number of dragonflies.
If you can read the graph, you can find the
actual number of ladybugs. Each increment
represents 5 in the graph. The bar for ladybugs
is 7 increments high, so the number of ladybugs
was 5 × 7 = 35. The bar for dragonflies is only 1
increment, so the number of dragonflies was 1 ×
5 = 5.
You can use division to find how many times
as many ladybugs there were as the number of
dragonflies.
35 ÷ 5 = 7 (times)

1 kg = 1,000 g. So, the weight of the 2 kg watermelon is 2,000 g.
600 g is how much Nashita ate.
600 g + 300 g = 900 g is how much Chang ate.
The problem is asking how many grams of watermelon is left, so 2,000 – (600 + 900) = 500 (g)
The “k” in “kg” and in “km” means 1,000 times
greater. So, 1 kg means 1,000 times greater than
1 g (1,000 g = 1 kg), and 1km means 1,000 times
greater than 1 m (1,000 m = 1 km).
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28

Let’s Plant Trees and Flowers! (Part 1)
How to Think and Solve

Answers

Problem Episodes No.28 and No.29 are
division application problems. These are classic
problems and are given a special name in Japan.
They are called “Ueki-zan.” The word “ueki”
means “plants” and “zan” means “calculation.”
These problems may be challenging for you
if you usually draw a picture to think about a
problem. So, a diagram is included for you to
use to think about the problem.

1

7
Math Sentence: 56 ÷ 7 = 8
Answer: 8 m
2

800
1

800
81

10

80

1

Please read the dialogue carefully and study
the problem situation until you understand the
“Ueki-zan” method. Because we are trying to
find the distance between trees, you should not
divide the total length by the number of trees.
Because the number of spaces between trees is
not given in the problem, this problem is particularly challenging, especially representing it in a
math sentence.

2

The key point you need to understand is that the
number of seeds is 1 greater than the number
of spaces between the seeds. In problem 1 , the
number of trees is 8 and the number of spaces
between trees is 7. This can be a hint to help you
think about problem 2 . Remember solution
methods that you learned previously and utilize
them to solve new problems. Seeing connections
to what you learned before will help you improve your thinking and problem-solving skills.
This problem episode also involves converting
length units (changing one unit into a different
unit of length). When the units are different, it is
important to think about how you can convert a
unit to make calculation easier.
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30

Fractions (Part 1)

Answers
1

2

1
4

1
2

1
8

4

3

[Example]

4

5

2,
1
4

[Example]

[Example]

1
4
1
2

1
4

How to Think and Solve
3

In problems and , the squares (a whole)
are divided into four parts. So, color one of the
parts of the square in each problem to represent
one-fourth. In problem , the square is divided
into 16 parts. Color one-fourth by referring to
what was shaded in problem . If four parts are
colored in problem , the same area is colored
as in problem ; therefore, you are correct.
Both represent one-fourth.

5

In problems and , you can solve the problems easily. Just move one of the shaded parts as
indicated by the arrows below.
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40

Becoming a Master of Balance Scales (Part 1)

three weights that make 13 g. For example:
1 g, 3 g, and 9 g; 1 g, 2 g, and 10 g; 2 g, 3 g, and
8 g; etc.
Then you need to think about whether or
not you can measure all the weights from 1 g
through 13 g and still use the balance scale only
one time.
If you use 1 g, 3 g, and 9 g weights, you can
measure all the weights as shown here:

Answers
1

Left side plate --- (C), Right side plate --- (A)
2 g, 6 g, 10 g
1 g, 3 g, 9 g
2

B

How to Think and Solve
1

1, 2 = 3 − 1, 3, 1 + 3 = 4,
5 = 9 − 1 − 3, 6 = 9 − 3,
7 = 1 + 9 − 3, 8 = 9 − 1,
9, 10 = 1 + 9, 11 = 3 + 9 − 1
12 = 3 + 9, 13 = 1 + 3 + 9

In Problem Episode No.40 and No.41, you will
solve balance scale application problems.
You need to think about making the weight on
the left side 7 g heavier than the weight on the
right side. When you put the 8 g weight on the
left side and the 1 g weight on the right side, the
left side is 7 g heavier (8 – 1 = 7).
When you put the 8 g weight on the left side and
the 1 g weight and 7 g salt on the right side, you
can represent this in a math sentence:
8g=1g+7g
The equal sign (=) means that values on each
side of the equal sign are the same. In other
words, both sides are balanced. The math sentence is like a balance scale!

2

There are several ways to solve this problem.
Below are two different ways to solve the puzzle.
Solution Example 1:
• From the picture in the middle, you can see
that coins A and C are the same weight. So,
one of the B, D, and E coins has a different
weight.
• From the picture on the left, you can tell
that one of the coins B or D has a different
weight, because coins A and C are the same
weight. Since the scale is not balanced and
coin E is not on the scale, coin E must be
the same weight as coins A and C.
• From the picture on the right, you can
tell that coin B is the coin with a different
weight (B is heavier than the other coins),
because coins A, C, and E are the same
weight.

1, 3 = 4 − 1, 4, 5 = 1 + 4,
7 = 8 − 1, 8, 9 = 1 + 8,
11 = 4 + 8 − 1, 12 = 4 + 8
13 = 1 + 4 + 8
This is a very difficult problem. This problem
helps you to develop logical thinking and perseverance. Don’t give up easily. Think about the
problem for a couple of days and don’t feel bad
about that. In math, it is often necessary to take
time and persevere (keep at it!). Many great
mathematicians think about a problem for days
and sometimes years!
You need to think about other combinations of

Solution Example 2:
• From the picture on the left, you can tell
that coin E is not the coin with a different
weight, because the scale is not balanced.
144
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• From the picture in the middle, you can see
that coins A and C are the same weight. So,
neither can be the coin that has a different
weight, because there is only one coin with
a different weight.
• From the picture on the left, you can tell
that coin D must weigh the same as A, C,
and E, because the scale is not balanced.
From this observation, you can conclude
that coins A, C, D, and E are the same
weight.
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Triangles and Quadrilaterals (Part 1)
How to Think and Solve

Answers
1

D

1

This problem checks if you can identity right
angles intuitively (without exact measurements).

2

The length of each side of a square in the grid is
1 cm, so you can use this measurement to draw
the shapes. When you draw lines in mathematics, you are often asked to use a straightedge (or
ruler) to draw the lines accurately. It is a good
idea to use a straightedge often, so you get used
to drawing lines and geometric figures very
precisely.

3

This problem asks you to identify quadrilaterals,
squares, and right triangles.

2

[Example]

[Example]

[Example]

Quadrilaterals are closed figures with four
straight lines. Shape A is not a quadrilateral
because it has a curved line.

3

C, E, F (you may record answers in any order)
E
G

Please check that shape E has four sides of equal
length.
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