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ikl i A hare and a tortoise travel along the
paths that are made up by parts of
circumferences as shown below.

® What problem are we Compare the two paths in length.

going to work on

today?

® What idea may be
useful to solve the

problem? n'
ey We don't know the m The same number goes
# Is there anything you Lo i e vl : way
have learned before Hi‘:.l;h radius of the big circle. " in both of the [] s.
that you can use to ¥ IR

lve this problem?
SRR O * If we assume that [ is 0
1Q..;

Ami

T Let’s think about how to compare the two paths in length.

- Write a diagram or a math sentence to show your idea.
Write down your ideas.

@ [s your idea clear to
others?

Circumference = Mameter X Pi



Learn with your
classmates,

® Can you understand
your classmates’ ideas
based on their
diagrams and math
sentences?

{ 'Ihrm@ While Ami assumed

(65X 2)%3.|4+2 thatthe radius of the
big circle was | Ocm,

(10X2)X3.14+2

=314 = 15.7 Haruto assumed that
Q‘@ @ it was Scm...
(10X3.14+2)x2 (5X3.14+2)X2
=31.4 = 15.7
The two paths are the same The two paths are the same »
in length. in length. .:'ﬂ*

bl | Look at the math sentence Ami and Haruto wrote. ® What is common and

: 41y hat is different
Explain their ideas. AR
about your own idea

es and your classmates’
ideas?
Explain Riku's idea. e ® What are the good
\ . points in your
“ In Ami's idea, ? classmates’ ideas?
(lGﬂ)XS.lﬂig=|Cl><3_lﬁ What shoit
PPy (10X3.1432)X2=10x3.14 Haruto's
il The lengths of both paths are calculated idea?
Riku by multiplying the radius of the big circle, Look back and
10 cm, by... summarize today’s
lesson.

*- Look back and summarize today’s lesson. ® What did you leam
from today's
investigation?

We can tell that the two paths are the same length ® Which way of

. - " inking was useful?
either by placing a number in the [ ] to find their TSR 0l ntiul
lengths or by examining the math sentences ® What do you want to
carefully. investigate next?

The next page shows
ﬁ What if the hare's 1l a photocopy of my
- path does not pass m notebook page.
Kota through the center Ami

of the big circle...




When studying mathematics, you use what you
learned before. Keep a good record of your
learning in your notebook so that you can look
back and solve new problems.

| wonder what Ami
w» wrote in her wd

’ notebook.

" Apnil 10

<Problem>

A hare and a tortolse travel along the paths
that are made up by parts of circumferences
as shown below,

Cempare the twe paths in length.

' Let's think about how 8

to compare the lengths (/va*\
L7 ]

of the twe paths.

g g Jeme" \:m—?/r E

i : <My ldea>
Wrkte mm lif Compared considering_| as 10. h
i N Tortolse ( jo x 2 )X 3./ + 1 =37
M — S 3.5
It'a the r
i
. Hare (10X3.14+2)x2 = 3.4
SR
* " Answer Two lenaths are the same.
@

Note Taking
Tip .
o If she made a mistake, she
did not erase it. she drew a

line = through it.




Note Taking

Tip In a balloon, she wrote

9_ _ about what she needed to
be careful of what she
noticed during the lesson.

< Riku's idea>
He loorked closely at the math sentences and thought aboit I,
My math sentences)

Tortoise (o x 2) X 3K3 2 = [0 x3.14
| Hare (loXx3#+2)X 2 = l0x3.14
[Harute's math sentences)
Tortolse (5 x 2) X 3.#+ 2 = 5 x3.i
Hare (5 xapmt 2)x 2 = 5 x3.4
Forexample, IF is
20, the length of both b
E courseswillbe 20 X 3.14.
<Summary > T
We can tell that the two paths are the same

lenath elther by placing a number in the O to
find their lenaths or by examining the math
sentences carefully,

<My Reflectlon>

Riku's idea was to focus on the same part
of the two math sentences, and that made
sense.

can check your progress:
© What you noticed

© What you have learned to do

Look hﬁmﬁ

: ﬂmmw:
lesson.

Wrm dm ﬂur

In {My Reflection), write down ideas like those listed below so that you

© What you want to investigate next
© What you thought as you listened
to your classmates’ ideas




Entry to e s v e i '_::-.::.;:'f,!, Today's
Learning @l Learning

| Whatt if wie focus on the shopas of ﬂ Tﬂday s Problem

objects?

‘L Goal of the Lesson

¢0  Hintfor Your Thlnking

O Key Wewpuints and

Em) Summilrj.nr

¢ Practice Problem

Key calculation questions are

Discuss the following with your classmates colored.

and set a goal of the lesson:

@ Math in your daily life G o

® What you have studied so far | Posetesol oo
[ mﬂgzd-& A ' Foge 2720 )

New Mathematics Plus (Additional Material) ‘
B ndditmnﬂl Pfﬂblem‘s i [ JReview, | Exercises 7
: (1] mm:-mm ek Gl 3 Proparsas st Biwsientiin s

[ R R — _
Lat's levestigate Well-balanced Geometric Figures o om0 ' :'ELE' :':FEL.?QL'.'{':‘F.‘ E i e I.'L}T'.:,'LI,':" e
87 B e 0070
Need more practice? Try these! Use this section when you want to review what
The answers are toward the back of the you studied before.

textbook so that you can check them yourself.

L ¥ -
n .? "New Mathematics Plus" is useful if you want to study more.




— 5

Wrapping

Up Your
Learning

e Lautning: Symeesis Flgurs

l l I Usémt"rau Have Learned

Put what you just studied into use.

Check Your Understanding

Review what you just studied and practice.

Grow o “E@S FOT Math'” o uapurs it voben
Summarize key viewpoints and ways of
thinking.

") Pe258

¥ Le*;‘sTf'!! WOMBERMI Pﬂlhi’ﬁ@ﬂ I

o Lo's Express Guarnitities and Their Aelatomhips e Math Sentences s+ oo 307

EB vk aboa tre area of mactenghes

Use this section to explore wider and dig
deeper. The answers are toward the back of the
textbook so that you can check them yourself.

P DoVYouRemember? ..

ﬁ Caioolsie. Whan yos s disisbon. prackars. b i syl

T TR+ 24T & 13-4 o =387
. B SRR L L] v B
Review what you studied before.
The answers are toward the back of
the textbook so that you can check

them yourself.

Let's Think about Track and Fleld
Racords

s o R e

\-I i

Bt e |

Find information in graphs and tables

. and use it to solve problems.

\ Share What‘fou/ .
Think!

First..then..

| think...
because...

You can show that in
a diagram or a math
sentence like this...

Motice to Teachers and P-rznt:.

# Sections marked with | "“‘“"""‘l inclide something not
covered by the Japaness gmrernm‘mt corse guidelines for
fith grade. Mot all shudents need to work on these sections,

® Do You Remember?” sections are not for studving

new topics and not included in the number of class houes
Llsee thesee sections for self-study and home leaming.

7
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* What if we focus on the shapes of
" objects?

K.amishihoro-cho, Hokkaido

B | 1amamatsu City,
3 Shizunka
Prefecture

lly look at how the nbjetts in the picmm above are shaped
Diﬁcuss your thoughts or what you may notice.

I don't know how to
put it, but they are
beautifully shaped.

They look well-balanced...
| wonder why.

-




Let's Investlgate Well-balanced
Geometric Figures

Each of the well-balanced geometric figures is half covered as shown below.
Guess the whole shapes from the visible halves.

a @iy v

£ £ %# The whole shapes are on pages |10

?and 14,

U1 Line symmetry

Put the geometric figures you have completed above into
two groups depending on thn;i}; shapes.

Think about how Riku's sorting
continues.

@:«me I@Q@I}d



Riku put the following five geometric figures into group @),

T Let’s investigate the characteristics of the shapes of the @

geometric figures above.

Move?
+ L0 If you fold the five geometric figures above wa Biit okl the geamatrks fiune
in half, what do you notice about the ~
shapes on both sides of the crease line?

on page 279 and find it out,

When a geometric figure is
folded along a line, and if the
shapes on both sides of the
crease match up exactly, we
say the geometric figure is
line symmetric. The crease line ;. ¢ symmetry
is called the axis of symmetry.

o

When each of the geometric figures above is - folded in half, the shapes on I
both sides match up exactly. So, these geometric figures are line symmetric. Ami

' Draw the axis of symmetry in geometric figures (@), ®), and (@ above.

Mt | want to investigate the properties of line symmetric figures,

The geometric figure on the right |
is line symmetric, and line PQ is ; A
the axis of symmetry.
Using the figure on the right, B F
investigate the properties of line |

.

+ (2] To investigate the properties of line symmetric C E
figures, what elements of these figures do you Q
need to focus on?

Let’s make the properties of line symmetric figures clear by
focusing on the lengths of sides and the measures of angles.




et

In line symmetric figures, the matching sides, angles

and points are called corresponding sides, angles, and

points. We also used the word
%2 "corresponding” when we talked

about congruent figures, didn't we?

| Cangruent Figures |

| _Page 27418 l
@ Examine the lengths of corresponding sides and the measures of

corresponding angles in the figure in ﬂ

® In line symmetric figures, = the A P
lengths of corresponding sides
and the measures of & F
:urrespnndlng angles are equal. D
® The two figures separated by
the axis of symmetry are
congruent.
: S ARy,
u When we focused on the lengths of corresponding sides and the measures of i

k clean just llke we dni wﬂh t:nngment figures.

corresponding angles, we were able to make properties of line symmetric figures

Misaki i

. | 'wonder if there is any other property of line symmetric figures

Let’s investigate the properties of line symmetric figures in
more detail.

@ How does line BF, which connects two

corresponding vertices, intersect the axis of
symmetry, PQ?

@ Find the lengths of line BG and line FG

H
What about the other corresponding points? m

Misaki C

Let's investigate the relationship between the axis of symmetry
and the lines connecting two corresponding points




In line symmetric figures, the lines
connecting two corresponding points
are perpendicular to the axis of
symmetry. Moreover, the lengths

two corresponding points are equal.

from the point of intersection to the  H

BG=FG  HE=JK ©CL=EL

We picked a few combinations of two corresponding points and examined
the way the lines connecting the points intersected the axis of symmetry.
In all of these cases, the above held true.

4
i
i
|

A

@ Place point M anywhere on side BC in the figure above. Then, locate

point N, which corresponds to point M.

¢ The figure on the right is line symmetric and

line PQ is the axis of symmetry.

(1) How many ¢m is line AD?

(2) What is the measure of angle E?

(3) Which lines are equal in length to line BF
and DG, respectively?

@) Other than PQ, how many other axes of
symmelry are there?

aThe isosceles triangle on the right is line
symmelric.
(I} How can we draw the axis of symmetry
without folding the triangle in half?
(Z) How does the axis of symmetry intersect
side BC?

(@ Locate point E, which corresponds to point

D.

4 W‘ pﬁ.bhr\'ll
[ Pape246 A | I

K 1 SRR iy . : . ; ;
ot ‘ | want to draw a line symmetric figure.




Yy
stan the properties
of line symmaetric G
figures... Sl
Misaki

Draw a line symmetric figure. j

Let’s think about how to draw a line symmetric figure using the properties of
line symmetric figures.

0 On the grid below, draw a figure that will be line symmetric around
the axis PQ.

Explain what
¥ property you
o used.

We should - use
the relatiur:s!'li_p
between the axis
of symmetry and
the lines
connecting two
corresponding
points.

ame a figure that is line
symmetric around the axis PQ.
What is the figure called?

¢ Draw your own line symmetric
figures in your notebook by first 4 v‘\\

/ 5
drawing the axis of symmetry. e L E i

O 'w | also want to investigate the geometric figures we put into group B an paga 7.
11y




On page 9, Riku put the following five geometric figures into group @,

@@mﬁﬂ

(v}
S LT

What kind of shapes can you say the five geometric figures :
above are? Z

and then turn the cut hhape around point * .
How many degrees do you have to turn it before the
cut shape matches up with the shape on the page?

Haruto

What about (£, @), (), and @ ? | wonder if the same thing as () happens.

T Let's investigate what happens if figures are turned |80° around a point.

#40 Turn @, ®, @, and @ |1 80° around point * .

A figure that will match up
the original shape when it is
turned 180" around a point is
Center of

called a point symmetric
A : S symmetry
figure. This point is called the

center of symmetry.

x ®, &, @, and @, too, are point symmetric because the}r ,match up @,
the original shape when they are turned | 80° around = . L

m o '.';=:.-,{.£r:‘”"l" | want to investigate the properties of paint symmetric figures.

—




F
.
The figure on the right is point ¢

symmetric. Point O is the center of | A =
symmetry.
Using the figure on the right,
investigate the properties of point |

symmetric figures.
\ B e o e s e s N RN -

“ When we investigated line symmetric figures, gl C
we focused on...
Kota

Let's make the properties of point symmetric figures clear by
focusing on the lengths of sides and the measures of angles.

In point symmetric figures, the matching sides, angles,
and points when the figures are rotated |180° around
the center of symmetry are called corresponding sides,
angles, and points, respectively.

1) Examine the lengths of corresponding sides and the measures of
corresponding angles in the figure above.

@lﬁ Split the figure below in half with a line that passes through the center
of symmetry. What is the relationship between the halves made?

D ;

® In point symmetric figures,
‘the lengths of corresponding

" sides and the measures of
corresponding angles are
equal.

® The halves separated by a
line that passes through the
center of symmetry are
congruent.

. - 4
; When we focused on the lengths of corresponding sides and the measures \‘1,
" of corresponding angles, we were able to make properties of point '

. symmetric figures clear, just like we were able to do with line symmetric figures. |




¢The figure on the right is point
symmetric.
(1) Which side corresponds to side AB?
Which side corresponds to side EF?
@ How many cm is side CD?
(@ What is the measure of angle B?
(4) What is the measure of angle D?

When we studied line symmetric figures, we
. examined the segments connecting corresponding
A @ points. | want to examine such segments in point
Ami ¥ i " symmetric figures, too.

Investigate the properties of point symmetric figures in 3
more detail. :

| 0 Lines AD and BE connect two corresponding
vertices. Where do these lines intersect?

6 Find the lengths from the center of
symmetry, O, to the corresponding two
vertices, A and D. B

Y

'J

What about the other
corresponding points?

Haruto

T Let's investigate the properties of lines connecting two corresponding points,

9 Find the lengths from the center of symmetry to the corresponding two
vertices, C and F

0 Point H corresponds to point G.
Find the lengths from the center of symmetry to H and G.

| ool Rl s ion s 1 TR e AR ey -




- :

In a point symmetric figure, the
lines connecting two corresponding
points will pass through the center
of symmetry.

Moreover, the lengths from the
center to two corresponding points
are equal.

AO=D0O BO=EO CO=FO

L9 o’
We picked a few combinations of lines connecting two
corresponding points and examined the way the lines intersected

each other. In all of these cases, the above held true, ]

—

e In the figure in &5, locate point K, which corresponds to point J.

aThE parallelogram on the right is point

A £D
symmetric.
@ Locate the center of symmetry, O.
@ Locate point G, which corresponds to E
B C

point E. Locate point H, which
corresponds to point F.

afn the pictures on page 8, find line symmetric shapes and point symmetric
shapes.

¥ Using what you have studied, explain
‘? the properties of well-balanced shapes.

You can find symmetric shapes — XTI, '
everywhara, such as in map & ﬁ | want to draw a point

., symbols and prefecture logos. Kota i symmetric figure.

Is the figure on the right point symmetric?
What do you think?




. ; ; '-J
) Draw a figure that is point J *" Using the properties of

| symmetric. | point symmetric figures..
Let's think about how to draw a point symmetric figure using the properties
of point symmetric figures.
o On the grid below, draw a figure that is point symmetric around
point O.
s
Explain what '
property you
used.

You should - use
the E"'EF'F“;!’
that a segment
connecting two
corresponding
points passes

¢ Draw a figure that is point symmetric around point O.

When you draw a geometric figure, you should
use the properties of the gecmetric figure.




o

o Polygons and Symmetry

Investigate to see if polygons that we have studied so far are
line symmetric or point symmetric.

Let’s re-examine the geometric figures that we have studied so far by
focusing on whether they are line symmetric or point symmetric.

> Re-examine the following quadrilaterals.

9 Which quadrilaterals are line symmetric? Draw all the axes of
~ symmetry.
Which geometric figures are point symmetric? Draw the center of
symmetry.
ﬁ Which geometric figures are line symmetric and have diagonals that
are the axes of symmetry?

Which line symmetric quadrilateral does not have I“""’“"—
diagonals that are the axis of symmetry? o Page 27400 |
Parallelogram Line |Numbergf| pojnt
D Symmetrc | Symmetry | Symmeiic
Parallelogram x 0 e
Rhombus Rectangle Rhombus
Rectangle
Square
Square / | Various Quadilaterals
pr o Poge 2740

4 Organize your
findings into a table.

ﬂ Look at the figures and the table above and share what you notice.

@ Examine the trapezoids
on the right in the same
way as above.

(Isosceles trapezoid)




Re-examine the following triangles.

mmmtﬁ J
Page 274 @
Right Isosceles Equﬂateral
Triangle Tnangle Triangle

o Which triangles are line symmetric? Draw all the axes of symmetry.

6 Is there any point symmetric figure here?

LR Re-examine various regular polygons.

Regular Regular Line | Nymberof | point
Pentago: Symmetric | Symmetry | Symmetric

i o | 3 | -
Square
Regular
Regular Regular s o

Hepta Octagon Iﬂ‘ﬂm
e 1 -
Heptagon
Regular
Octagon

9 Which regular polygons are line symmetric? Draw all the axes of
symmetry.

Which regular polygons are point symmetric? Draw the center of
symmetry.
Look at the figures and the table above and share what you notice.

. We can find additional properties and m!lt:lonshlps of the
gmmntrl: figures we have studied so far if we focus on -

. whether they are line symmetric or pﬂlnt srmmetn:

@ Investigate to see if circles are
line symmetric or point
symmetric.

- peditional Probles




() Cut paper to make various geometric figures.

(D On a piece of paper that is folded in two,
draw the shape on the right. Then, cut out
the shape and unfold it.

; Befare unfolding it, guess what shape will appear. |

@ Like you did in (@, cut out different shapes from pieces of paper that
are folded in two, and then unfold the shapes to make various line
symmetric figures. :

,. We are using a property of

" line symmetric figures.

@ If you cut out the shapes that are drawn on pieces of paper ©), [, and
() and unfold the shapes, which geometric figures below will appear?

®i

® |

First, take a guess. Then, cut out the pieces of paper and see if you guessed
correctly.

@ ; i ©
: i l I
(& Fold pieces of paper in many ways, draw figures on them, cut them
out, and unfold them to make various geometric figures,




.

axis of symmetry and

{"'# Isosceles triangles are line A | o Canyou locate the

S}?II'III'IE'tl'iC. | corresponding points
: : | of a line symmetric
Draw the axis of symmetry in the figgure?

|
figure on the right. I rage | | [ED
| "l

Locate point F, which corresponds D
to point D. Locate point G, which

corresponds to point E. B G
| .
'"éﬂraw a figure that will be line symmetric around axis AB (Bl it gt
— i SymmiztTic an int
below. Draw a figure that is point symmetric around point | symmetric fgures?

| @ RO CEY
, - | @m=130
'I ®/\ ®/\ &
| !

| A B 9, |

i- |$ Parallelograms are point A £ D o Can you locate the
i 1 QEnteT o EYITL ITII_':]'_\-
symmetric. Draw the center of and eorrespanding
5 y prdnts of & point
; symmetry in the figure on the symmetric figure?
| right. [ 6B
| Also, locate point F, which <
corresponds to point E.
B C
{
‘@ Lines dividing a square into two congruent figures always 4 S S e
SYIMImeTry il 1
P‘E.SS th.mugh a CErtai_ﬂ PﬂiI‘I_t. LDCﬂtE thE P{}int : |:;J'|.1p|.':|h|.:1 of suiarges?

f _[ CEN 1|

(Example) ™ "




. Grow Your Eyes for Math""I{eyh'Impnints and Ways of Thinking

e e LR AL T L L L PR L | e PR EE Y R R T PR LA LT PR PR LI LT T LT N LE R L N SR SR (T LK L CLe LI | WL ECL DRLTR ST

| Focus on the Lengths of Sides and the Measures of Angles and

Think about the Properties of Geometric Figures

() The geometric figure on the right is line
symmetric around axis AB.
Riku is explaining the properties of the
geometric figure on the right. What elements of
the figure is he focusing on?

ﬁ The lengths of their = i
" A HH |

and the measures of their
Ll

Riku are equal. |

@ The two geometric figures on the -
right are not congruent to each A D H
other. To explain this without
placing one of the figures on top of D
the other, what two elements of C F
G
B

these figures do you focus on?

When two geometric figures are
n g the lengths of their You can find the properties of

s arg.. W#¥  a geometric figure if you find
; 7

e aaitre ot ® f out the lengths of its sides
are... and the measures of its angles.

Look back on what you have learned in “Let’s Investigate Well-balanced
Geometric Figures” and discuss.

We understood the properties of line | found it interesting that squares
n symmetric and point symmetric figures have four axes of symmetry while
e well when we investigated these figures @0 rhombus and rectangles have two.

by focusing on the lengths of their
ey sides and the measures of their angles. i ‘EH’ i %

anzmen In junior high school, you will dig deeper into
&  symmetric figures and study in detail what happens
when you move geometric figures,




Express quantities and their relationships in situations @ and ® below as
math sentences and think about them.

WWe packed 3 cookies that cost |50 yen per
piece in a box that cost | 00 yen.

(D Write a math sentence to express the total
cost.

(B There were 38 books in our class library.
We bought some new books.
Now there are 50 books altogether.

(1) Use [] as the number of new books we bought and write a math sentence
representing the relationship among quantities.

The number of books
there are now is the

sum of 38 and [,
(2 What is the number that fits in [] ? and it is 50.

LV
tn our ,‘_j;' vio _Htu:dy wattm maﬁlﬂnmﬁn whatkindsof
Dmswnhyourdas;mw

We used math sentences to We used [ as an unknown number. | want to study
find answers to questions and =~ When we investigated changes, we used _ and more about

to express our ideas clearly. () to express many cases as one math sentence. math sentences.




Let’'s Express Quantities and Their
Relationships as Math Sentences

A tape that is 5 cm wide is cut into several pieces of different lengths.

I0cm

HScm

In | Eg cm
th 5cm

cm’, what are
e areas of each?
20cm
it % S5em

Since the different
lengths will make each
math sentence different. ...

<
n Rectangles are made by cutting tape '
that is b cm wide into different lengths,
as shown below. Write a math sentence
to calculate the areas of these

rectangles.

son RN

I
i

ﬁ”’f Write math sentences to calculate the areas if the lengths are 10 cm,

I5em, 20 cm, 25 cm, ...




| Length | x | Width

5 cm- If the pieceis I0cm 5 X [0 (em?)
“|0eni

5-::rri- If the pieceis I5cm 5 X |15 (em?)
T 15em

5 cm_ If the pieceis 20cm 5 X [20 (em?)
S e R

5 cm_ If the pieceis 25cm 5 X @ (em?)
S 2heme

e 9 In the math sentences above, which number stays constant?
Which number varies?

T Let’s investigate how to express many math sentences as one.

oo R v e o 5 % [] (ond

e

i i

Ifthe pieceisxem 5 X x (cm?)

5::m: T

We sometimes write math
sentences using letters like x in i) (@
place of quantities that vary.

Y Erom now on, we will use x

"# in place of a [,

If you write math sentences  using letters like x in place of quantities
that vary, you can summarize many math sentences as one.




e We are going to figure out the areas of the rectangles when their
lengths are 26 cm, 27 cm and 28 cm. Put 26, 27 and 28 in 1 in the
math sentence 5 X x, calculate the areas of the rectangles.

0 Using the math sentence 5 X z, A decimal number can go %
calculate the area of the rectangle into x, can't it? '
when the number used for x is 7.5.

Yuri is going to buy some oranges to give as presents.

(D Write a math sentence to represent the total cost when she buys x
number of oranges that cost | 80 yen each and
puts them into a basket that costs 250 yen.

@ Find the cost for each when she buys 5 oranges
and | 2 oranges in situation (.

- Today, we studied math
santences exprassing
quantities.

\ dditional Proklems
| Page246 D |

Write a math sentence
representing the :
relationship between the |
diameter and the :
circumference of a circle. |

@ Write math sentences representing
the relationship between the
diameter and the circumference of

e - ¥
| Length Araund Circles |

circles when the diameters are | cm, 4__5-_'.:.'?’913..%?.???'_
2cm, 3 cm, ... x [P = [Cirumbenno)

If the diameter is | cm T_‘ X 3.14 = 3:_]:4 (cm)

If the diameter is 2 cm 2] BBl = 6@8 (cm)

If the diameter is 3cm EJ X 3.14 = O (cm)

- . .
.
. M .

Let's investigate how to express many math sentences that represent the
relationship between quantities in one math sentence.




If the diameter i X314 = (em) - =
e diameter 15[ cm O ’}The #

lr l l circumference is
: ; the product of £
If the diameteriszcm x X 3. 14 = y (cm) and 3.14, and that's

represented by y.

;. Ifyou use letters such as x and ¥, you can 9 | .
express the relationship between quantities
as one math sentence. Yo

9 What number does y represent in the math sentence x*3.14 = y,
when the numbers 10, |5, and 20 are used for x?

The 10 that was used for x is called the value of x. The
resulting number that y represents, 3 | .4, is called the
corresponding value of Yy when the value of x is 0.

e Find the corresponding value of y when the value of x is 2.5.

G Find the value of x for which the corresponding value of y is 47.1.

Represent the relationships between x and y in the following situations using

math sentences. 4
(D There is a rectangle that is x cm wide and 6 cm long. x cm yem’
Its area is y cm’.

@ There was 2 L of juice. Someone drank
x L. There is y L of juice left.

@ x kg of oranges are put into a box that
weighs 0.6 kg. The total weight is y kg.

@) A student is planning to read an z-page book in

|0 days. He must read an average of y
verage |
pages a day. [.-.’TE 273@ ) &
 ndditional Problams 3
%F'ngazlﬁ-? E

e e Today, we studied math

r® H.M = y. Whean the value sentences reprasenting

of = is determined, the valua of ; % relationships between
Shiho 415

s 1 y is determined, too. guantities,




Come up with a situation where a relationship between quantities |
is IE-presented b}r Each uf thE fﬂ]lowmg math Sentences :

() 20+x=y (2 20-x=y (3 20xx=y (4) 20+x=y

| wonder what
situations can be made.

Ami

-

In (1), the sum of 20
and  is y, 50...

Let's think about what we have learned so far and come up
with the situations that fit the math sentences.

| am buying candy for 20 yen
and a juice x yen.
The total price is y yen.

Ami

[0 There are 20 pieces of origami
paper. We are going to use x

pieces, and y pieces will be left.

ﬁr\ﬂisaki
% | drew a diagram to represent

i
the situation.

Parallelogram

A rectangle has an area of 20
cm’. Its length is x cm and its
width is y cm.

m Haruto
I.I"

o

You are going to buy x pieces of
gum that cost 20 yen each, and
the total price will be y yen.

| Farmula for Calculating the Area |
| o‘rﬂlnlldu-unm

| Page 275 @

O Wy
There are many other '

situations, aren't there?

m | wonder if we can
b ;

T draw a diagram to
Riku show Shiho's situation.

}" ﬁ Which student created a situation for math sentence (1) ?

How about (2) through (4) ? x
- You can create many

mtuutluns out of math
sentences. Math sentences
are the "language of math”.

In the math sentences (1} through {(4) above, change 20 to a different number
and create different situations,

s . .
. Share the situations you
f created with others.

m It looks like we can also create many different situations
Harito V-‘ oul of math sentences other than (1] through (&),




W\

ﬂ Look at the parallelogram on the :
right. If you consider side BC as the
base, the height is 8 cm, and the area
is 32cm’.
How many cm is side BC?

& e 4
m What was the formula for We don't know the length

Rl calculating the area of a of side BC.
Misaki parallelogram...?

Let’s think about how to express a relationship between quantities when
there is an unknown quantity.

5)0 Let zcm be the length of side BC, and express the relationship
between the quantities in a multiplication math sentence.

B> xx

{2 Find the value of x.
rX8=32
r=32+

cm
~

¢ If you replace an unknown quantity by a letter like X, you can

express the relationship between quantities as a math sentence.
i
You can express the relationship between )

quantities with a math sentence just as it is
described in text. ' i

@A car traveling at a certain speed traveled Liah sl e B iesan e

120km in 3 hours. car travels per hour, and
How many km per hour did this car travel? express the relationship

%# between the quantities as a
.? multiplication math sentenca.

" Speed

Page 273 i




Letters That Can Be Many Numbers

The properties of operations we have studied so far can be expressed with

letters such as @, b, and ¢.

O aXb=bXa

@ (@xb)Xc=ax(bXe¢)
e

@ (g+b)Xe=aXe+bXe

@ l:(;:—.ﬁf=dxf‘—ﬁ><£

2 pyt

in numbers for g, b, and ¢ and check that the equal sign holds. In

o a math sentence, the same letters reprasent the same numbers,

Letters can also be used in the following cases, for example.

Relationship between division and fractions |

T T
a~b b

(& represents whole numbers, and b represents whole numbers other than 0.)

Property of Fractions

2.2%5

3 3x5
b _bXc ALY
g axe 15

Riku

This math sentence shows the
property that multiplying both the
denominator and the numerator of a
fraction by the same number does
not change the size of the fraction.

"

Shiho

Another property is that dividing both the denominator and the numerator
of a fraction, E. by the same number other than 0, ¢, does not change the
wg size of the fraction. If you use these letters to express this property, it

i goes like this: 2 = ..
a




: Wrappin Up Your Learning: Letters and Math Sentences :

Check Your Understanding

‘ —4 Express the following situations as math sentences. 4 ?;:l::fﬁ::i'i'fi'!-I::'::
(I The amount of tea left if you have |.2L of tea and drink ﬂ:,i;ﬁ':::}smi oy
L of it
@ xm of tape was shared among 5 people equally. ® Pﬂﬂ°25__..
Each person got ym of the tape. @ ree27 B |
Which relationships among @ to © do math sentences D to @ = 4 s AL
i represent? Write the symbol that matches each math sentence. sertence represents?
D 2tz=y @ 24-x=y @ 24xz=y | CEEEEE
G o e st U S e e 3 PR IS
' @ Youread x pages of a 24-page book. You have y l
: pages to read. :
I (@ There are x boxes of cookies, and each box contains |
: 24 cookies, :
| There are y cookies altogether. i
' (© There are 24 children and x adults. '
|
| There are y people altogether. :
Rhombus |
i é The length around the rhombus below is 28 cm. o\ Pege 274® )| 4 Conyou -::i'.!.:-,'.'s'|'L'-'.'.I~I-1.- .
(1) Let xcm be the length of each side and express a r,,lll]r1|11:',:“1,:,1""
relationship between quantities as a
multiplication math sentence.
ilfinddbevaiseaian 1 o g [ el i -
[ P30 8 |

e e e e —— e — PECRE. -

Look back on what you have learned in “Let’s Express Quantities and
Their Relationships as Math Sentences” and discuss.

Mow | know how to write math
sentences using letters such as
z for numbers that vary or for
unknown numbers.

Except that x and y are used instead of
(] and ), what we studied today was the
same as before. From now on, | want to
use letters in place of symbals.

In junior high schaol, you will study math sentences using B | chationgs Yoriee
letters in detail. Let's get used to using letters little by little. | /P25




e “

I Do You Remember? ..o

Bl calculate. When you solve division problems, divide completely.

Ry

o @ 7.53+2.47 @ 1.3-0.39 @ 9-2.87
@ 7.3x6.8 ® 2.56%2.4 ® 8x0.25

@ 697+3.4 ® 13.4+5.36 @ 30.4+08
mm.u'&-_ . | Page 273 0@ J

E Fill in the !With the appropriate numbers.

3. ; | | i |
D 2 is - = D |4 pi -
o 5 is made of pieces of 5 @ | 7 is made of | pieces of 4
®%= +4 @ |1+8=11!
#arm-up.‘
There is a hose that weighs 300 g per m. We are going to find the weight of 0.6 m
of this hose.

(D Let xg be the weight of 0.6 m of this hose. Which number line diagram
represents the relationship between quantities correctly?

fisr @ @
4
0 S T 0 < Lo DRI 0 x 300
: . (g) g . (g) i s,
| | | | | |
— — —
06 1 (m g | 06(mM o 06 1 (m
(2) Write math sentences, then find the answer.
Strange Calculations
Calculate @ and ® and compare the answers.
~ |[@ 12X63 @ 23x 64 @ 4.8x4.2
| a)
o [@ 36%2] ? o 46x32 QO |®24x84
In @, the order T = : If you multiply each pair of
¥ of numerals is g 12x63 | 2 % /3 digits in the same place
' revarsed from @. '~ M 7 of the multiplicand and

LT
the multiplier, the products will be... ? E




Let's look back on multipllcatlon
of decimal numbers

With | dL of paint, we can paint 0.8 m® of boards.
08

t

Remember that we can find the answer with multiplication
-@ even if the amount of paint is less than | dL.

b G
' . i mﬁ-,mﬂ Tiksibbe
=
i
£ leel =
£ EE Put a O for the
E B % calculation we
: w already learned.

Look at the math problem and table above and discuss the types
of calculation we have not studied yet.

What if the area we can paint with | dL

Multiplication of m
fractions by L s of paint or the amount of paint we use is
¥ b il a fraction, ...

fractions...
Riku Misaki




Let’s Think about Multiplication of
Fractions

| am gaing to switch

the card to

With | dbL of paint, we can paint m’* of boards.
How many m’ of boards can we paint with 2 dL of this paint?

0.3x2 = 0.6 Answer 0.6m°

If the area is expressed
as a fraction, the math
sentence will be...

o Multiplication and Division of Fractions

Fraccion propia

With | dL of paint, we can paint % m’* of boards.
How many m’ of boards can we paint with 2 dL of this paint?

From now on, let's use
letters such as x in place of
write? symbaols like [,

LY
Tk ”
0 7 x”'(m*)
|
|
1
|

ﬁ}ﬁ‘ What math sentence do we need to

|
2 (dL)
As the amount of paint becomes 2, 3... times, For how to draw and
the area we can be paint also becomes 2, 3... examine the diagram -
times. above, see page 270. f
I » o \Page 273® |

ws ;
« » Explain the reason for your math
f sentence.

Let's think about how to multiply a
fraction by a whole number. | l




Fracción propia


pe Explain these 2 students’ ideas.

% <Area we can paint with | dL> <Area we can paint with 2dL>

Answer Ul m*

N Haruto
%-ismadenfthreepiaoesof-.—li,—. §X2:3)<2
) 7
So, 3x2 is
B e
(3% 2) pieces of 7
Answer %m’
?}e Using Haruto's idea, explain how to calculate % X2,
~
To multiply a fraction by a whole
number while keeping the denominator & , o= X¢
the same, multiply the numerator a o
by the whole number.
/
Pt AT e
of 7 or g a number mﬂlﬂﬂﬂﬂfj
2 L S Al
¢ © %3 @ x4 @ 5X%3 ® 7Xx5
Misaki ,_?.. The way wa. ﬁmught .al.:;a;'aut hc-w many piacaﬁ of the base amuur.';{ !

a number is made of was useful for today's study, toa.




There is a | m hose that weighs F—Skg,
How much will 3 m of this hose weigh?

0 18 z (kg)
I r
| | | | | |
! T T ! 1 T
0 | 3 (m)
N
wp Howisit diﬁaran; from
T Let's think about how to calculate. "' how to csloulsts X 27
P o Explain these 2 students’ ideas.
Answer 2k
swer kg
If you can simplify fractions during the calculation process,
- it may make calculation simpler.
2 ? Aqui estan
invertidos el
é ® [ 3 @ s 3 ® | 2 X8 multiplicador y

el multiplicando

X 15 EXIOO

% ndditionml Problamt
| >Pnge247 F |
¢ How much will 6m and 9 m of the hose in math problem Ell weigh?

oy b | also want to be able to divide a fraction by a whole number,

@
3 5
® '§X|8 & ﬁx? 0D =

r.m:b ml—




Aquí están invertidos el multiplicador y el multiplicando


With 2 dL of paint, we can paint %mz of boards.

How many m’ of boards can we paint with | dL of this paint?

o What math sentence do we need to For how to draw and examine 4

write? the diagram below, see page 271, ’
4
0 - 5 (m*)
| I
% :
0 | 2 (dL)
g <Area we can paint with 2dL>
y | M —
4 4
? Explain the reason for your math sentence. .__._.ﬁ;-

whole number. : :

T Let's think about how to divide a fraction by a | |

') Explain these 2 students’ ideas.

Kota ), Shiho

< Area we can paint with | dL> Vu o i M e

5
| m*
_ of &. So £+2is (4+2)

i_ 2 .-..E:___":"'___"' : * e \ |
5 T e 1] pieces of =.

| | | Answer %m’

| 1 1 R L. s M Al L L

0 | 2 (dL) 2

Answer Em’ i;zz LD
5° 5

You should find ﬁhowmarrypilmof%ﬁ'.ere are, j

When you mul!:if:-].ied a fraction by a whole number,
vou multiplied the numerator by the whole number.
S0, when you divide a fraction by a whole number,
vou divide the numerator by the whole number,

E Ami wl ﬁ I %-i- 2is -!ftha siza of %




Explain how to calculate % +3.

4+ 3 cannot be | wonder if we can change % into
divided completely, another fraction that has a el
i numerator that can be divided by 3. e
Let's think about how to divide a fraction by a whole number
when the numerator cannot be completely divided by the divisor.
£ ST AT SO QR
5 10 | 5 5X3
R o 4X3+3
L =75x3
Gx2 8X3
The value of a fraction doesn't change if -
we multiply both the denominator and the T §5x3
numerator by the same number, does it?
Py
|5
Misaki
Po{iaiculate%+2frnml’mblema & 5= 4 X .o
using Misaki's idea. 5 5X i
~
To divide a fraction by
a whole number while keeping ) S b
a axc

the numerator the same, multiply
the denominator by the whole number.

J
E‘r-fusl:'rvgﬂ]@’r*ﬂp\v:rt:rtﬂfliwaurctufmsrWﬂh'-a‘t!ttwﬁ
able to figure out a way of dividing a

fraction by a whole number. W
B 28 12 . 25 .
\ Rdditiomal Probiems

.............. Shibo

|2 Page247 G o A It's interesting that you do ;
: 1 , multiplication in order to do division.




22 Practice 3

¢ Calculate the following,

© £X2 @ 3x8 @ 2x6 ® Lx8
1 17 o 2 . L

SRR Pt D) g 02 ® 5+9
16 . & . 100 18 .

® 2+7 ® z+8 0 00i5 @ 8.

é To cook 3 kg of rice, you need g L of water,
(1) How many L of water do you need to cook | kg of rice?

(@ How many L of water do you need to cook 6 kg of rice?

Make different problems by putting numbers

2-9inthe of @ and @) .

Answer the following questions.

(I) For which numbers will the answer of @
become whole numbers?

(2} What kinds of numbers will make the
answers of & whole numbers?

(3) Is there any numbers that will make the answer of (B a whole number?

® &
3o £
Ra

!ll:‘ahn-up:- e
With | dL of paint, we can paint & m’ of boards. [ :'“Jh".m ; |
Let y m’ be the area we can be paint with x dL of this ¢ P29 2730
paint. Is y proportional to x? NP 1 id o the table

'? and find it out.

S a0 B | ST e

__2'_“@4242832
5 5 5| 5|5

Amount of paint z(dL) | |

Area we can paint y(m°)

JEIDRERA JERT

| &
oo |




0 Multiplication of Fractions

| am going to switch
the card to| 2

! S IR | e,
With | dL of paint, we can paint £ m" of boards.
How many m’ of boards can we paint with

-

When the amount

Bl i of paint we use
Answer s becomes a fraction,
. LB

the math sentence
becomes...

With | dL of paint, we can paint & m of boards.

How many m’ of boards can we paint with gdL of this
paint?

T Let's think about what math sentence we should write.

0 (m*)

e
Lo & inles

(dL)

o
wir 4+ +

Since the area we can paint is proportional
to the amount of paint we use...

-
o Ao NeRgil
4 JS. A ' Y (m?)
e
— 1 t
If the amount of 7 SR AR 2 3 (du)
LU paint we use is a 3 M. s §
Riku whole number... b~ %3

ﬂ Explain the reason why you wrote that math sentence.




| thought we could use
the same way of
thinking we used when
the amount of paint
was a8 whole number.

[ e S SN
.‘I
1

4
5
4
D
&
5

The area we can paint is
proportional to the amount of
paint we use. So, | thought that
if the amount of paint we use

N 4+ 4 oo
)
3“
o

(dL) was made % times as much, the
. area we could paint would
become % times as much, and |

thought that multiplication would
wark,

How many times as much is %dL as | dL?

2.1=24 itis 2 4
3" | 3 (times), so it is 3 times as much.
j)Wu could think the same way ¥

.2
as we did when multiplying What %3 means can be .. as

decimal numbers,

multiplication of decimal numbers.

Even when the amount of paint we use is a fraction, we can still
use a multiplication sentence to find the area we can paint - just
like we did with whole numbers and decimal numbers.

=/
.%.J-;%. :mhgmdm a math mmﬂnﬂﬂw Acea it
A2 | e
a3

J"l'.' | wonder how %x% is calculated,




Let’s think about how to calculate when % We know how to calculate
the multiplier is a fraction. when the multiplier or the i
divisor is a whole number, so... Ai’“.i

Change % into a whale number, '{Sl' % % = . -
and then calculate. = B |
X3 |x3 ES
Exg i (gxé‘) +3 '{I- 2 I & II .
SXETE TN px(Exa)=gx2 |
. I |
= $X2+43
i 80x23 =184
| lix10/ |'x10/ i[=10
i 80% 23 = |,B40 -~
x This is the property of

et multiplication we used when the _“'

multiplier was a decimal number.

Fropetis of Nultipicatisn
Pﬂga 272

I First, find the area of boards you can paint with %dL, and then double that amount.

(Area we can paint with | dL}  {Area we can paint with é-dL? {Area we can paint with %dL}

| m’ 4 ] 4
""'iiﬁz"" §+ 3 """"‘.i"__ _____ (-5_+ 3)? 2 e |
.-..-5'_ AL \f_ql....... ..... \""—u—-fl‘l <o
e ] * . * -
| | | | | i i | | | i |
| 1 1 1 I T 1 | T 1 1
a0 2 16y 01 20 01 2 I
3 o 3 33

4 e Elcf%m‘is made 2
= -5—><—3 » 2\.' times as much.




9 Compare the last part of the math sentences of the two students on the
previous page.

4y 2 _4X2
573 HX3
e 8 .
e Answer 5 m
=
To multiply a fraction by another fraction, b 5
multiply the numerators together byd_b % d
and the denominators together. i R ¥
We focused on the rties of multiplication and the proportional
-relmﬁmsluphehw&ﬁmtufp;?mmm%wmwe
could paint, and changed the calculation into multiplication and
division by whole numbers o
o tx3 3 2 RV
¢ e @ Fx5 Q@ X3
i 2 e i 2 ) avdalitional Problems
Ul O S S T 248 H.
aThere is a I m hose that wmghs £ kg. How i 3
| T T
much ‘mll &M of this hose weigh? L—‘“—‘—é—:i—ﬂ

Explain how to calculate %x |3_0 . )

T Let’s think about ways to calculate.

: o M nan ]
_ It seems that these fractions can be simplified, so... P“E,‘" 273® |




II you can simplify fractions |

it makes the calculation Haruto
simpler, doesn’t it?

When vou multiply a fraction by more
than one fraclu:rn, . you can multiply
= all the numeratnrs s together and all the
denominators together at a time.

Misaki
S el el e e
a@'q”ﬂz @ gX; QFEE @ 5%
e S 8.5 i R & 52
T KA T, o S R e 6563

-
| —rPage248 |

=t Look at ths 'Fractlons carafu!lj,r and don't
forget to mmpllf:,r them, m




| wonder how we can
use the ways of
multiplying fractions
by fractions that

we have studied so
far...

Explain how to calculate the follﬂwring)i_;

*(* Let's think about how to calculate.

;:éx

I?

2 | 243 _5, 3
7 i(2}|}< 3570

_ 5X
B

() 3X

|
3
3¢
2

You should consider a whnh:
numl:-er as a fraction with the

......... Misaki | x
When multiplication sentences have
Wik e tiinke e mixed numbers, -, you should change %
L) 2 3x? r , the mixed numl:mrs into improper '
w 3% =7g T cantwe? | fractions, and then calculate. iy

| Pege248 J

There is a rope that costs 120 yen per m.

How much is | 3'; m of this rope? How

much is g m of this rope?

@ Write math sentences, then find the answer,

0 ? II;.’.D T (yen)
; ' :
| | |
I | 1
0 2 i o
i 3
@  The price of I m Answer | | yen
B  The price nf%m M" Answer yen

The price of %m of the rope is ... than 120 yen.




Let's think about the relationship between the size of
the multiplier and the size of the product.

i P e When you consider | 20 yen as |, what amounts do math sentences
@ and (@ represent?

0 80 120 | 60(yen)
|
|
!

Times

0 2 i
3 3

When the multiplier is less than |, the product will be less than the
multiplicand. This is true even when the multiplier is a fraction.

This is the same as when the multiplier is a decimal
number. £00 x 0.6 < 400

—

Write the appropriate inequality sign in each

% < Tt .| R |
Exi=| |5 e O @ 55X -
S Srdp S B8 e
Ami o n " Without actually calculating, you can tell whether the
; product will be greater or less than the multiplicand.

Find the area of rectangle @ and the volume of cuboid ®
below.

“w

hen the lengths of the

sides/edges were whole
3 numbers or decimal
u numbers, we could use a
3 formula, but...
Let's investigate whether you can use the formula r’;‘;;:f;:“';“;ﬂ':_ =
for area or volume even when the lengths of the CubsssndCubolds |
sides/edges are fractions.  Pe2758 )




% 0 In the rectangle of @, how many rectangles [ 1 1 1 1 1 1 1 \
| 2 & o 1 MY
with an area of & g m’ are there? o T e
ek ® fttt |
908 el I : / (SISO | | m
ere are ¢ 5 % 8 m’ rectangles, % = i EI ! i .E i ,"I
so the area is | m’ | zr o o
5x8M = —
0l 7 1(m)
8 8
@) See if the area of rectangle of @ can be found by calculating g X %

S @ Find the volume of the cube of the
rectangle of (B).

Even when the lengths of the sides/edges are fractions, you can
calculate area or volume by using a formula - Justlike you did with
whole numbers or decimal numbers.

@

w5
e e
=

Square

&) a cube with %cm edges

I wundar |f there is any uther thing about ‘fra:tmms

5 ) that is tha same as whole numbers and daecimal
Kota
‘ numars,




q Think about the following properties of the operations. )

@ aXb=bxa pThase properties hold true
with whole numbers and
@ (ﬂ' b4 b) Xe=agX (b x {:) decimal numbers. What if we

have fractions ...

© (a+b)Xc=aXet+bXc _
©® (a—b)Xc=aXc—bXc

Kota

Let's investigate to see if the properties of operations that hold true with
whole numbers and decimal numbers are also true with fractions.

e AT 5 T : :
2 put 5 ina, 5 in b, and 5 incin @ to @), and check to see if properties
()
@ to © are true. “"Ina. b, and ¢, put numbers other than _""f

those you did in €%, and see what happens. e

@ Explain how to calculate g X £Il_ + % X %

*
—
+
£
. S——

x
£l
Il
=

Qo

I
wr wir wip
X

Il

The properties of operations are also
true - with fractions. You can use the
properties to make calculations simpler.

Il
WN WK EEN O — O—

¢ Using the properties of operations, think of ways to make the calculations simpler,
and then calculate.

Wi e 25 il 3 3
@® (Bxﬁ)xs @ (3+4)><12 @ 4X_5J_“¢><?

M . Y¥ou can put whale numbers, decimal numbers, and fractions in
 hddiions! Shiho 4 &3 i, b, and ¢ in the math sentences representing the properties
[=rags248 K| 0 Wg®h of operations,




3,4 )

i e |. From the fractions in the below, pick two
fractions that give the product of | and e
write the math sentence. Bt i

6 9 5 4 3 8

Compare the multipliers and multiplicands in math sentences that give the
product of |, and find what they have in common.

6 P 7
Sl vngnlag i L 1 Lxa=
[ g2 8 4
e If you carefully look at the ﬂ LX §e S}t - i
denominators and the numeratars.., ik & SR :

Mizaki

Switching the numerator and the denominator of one fraction makes the
other fraction. - When a proper or improper faction is multiplied by a
fraction formed by switching the numerator and denominator of the
multiplicand, the product is always |.

When the product of two numbers, such as 2 and & or
% and &, is equal to |, we say that one number is the
reciprocal of the other. The reciprocal of a proper or an
improper fraction is a fraction that is obtained by
switching the numerator and the denominator of the
original fraction. \“\:

The reciprocal of % is %
6.5
The reciprocal of = is =.
@ Write the reciprocal of 7 as a fraction. w i 576
] S
QFind the reciprocals of the following numbers. 0.3 = II 'DI w
o2 o+ 0@ @6 ®03 27




. Wrapping Up Your Learning: Multiplication of Fractions i

_' With | dL of pa.mt. WwWe can paml_‘ %m’ of boards. | ‘ Can you wrillrl-: m-::LI
sentence and then fin
(I) With 3dL of the same paint, what is the area of boards the answer?
that we can paint? ' -\
2 reze35 [
@ mthgdi_ of the same paint, what is the area of boards Pezad | l
that we can paint? -

Which math sentences will have a product that is less than 37 o Do you understand

v ‘ the relationship
Answer without calculating them. between the size of
the muksiplier and
the slae of the

® 3><% ® 3x|+ © 3x3 © 3xig | “‘m;ﬁl
aﬂalculate the following. S An e maldpty
® 2x8 @ 3+6 ® 3xi g omp
o bt oFh oZnf | setus
o3 OfERE Of |te
ot o
(] (—%+%)x |12 @ (Iaﬁz-c Il?z)x I,}? e
JE ey
a Find the reciprocals of the following numbers. CCmoniodie
° 3 @ 3 e [ resa)
@ 0.9 ® 0.07 ® 1.3

probdems about speed by

== QH took 2 hours and 40 minutes for an airplane flying 600 km o Can you salve math

per hour to get to Naha Airport in Okinawa from Haneda | et win

Airport in Tokyo. AR

(D How many hours is 2 hours and 40 minutes? Express the '[ o
answer as a fraction. . o Pege 2730

How many
(2 How many km is the flight path hours is 40

from Haneda Airport to Naha minutes?
Airport? A4




B Focus on the Properties of Operations and Think about How

B to Calculate

() Haruto is explaining why we multiply the denominators together and
the numerators together when we multiply two fractions, as shown
below. Write the appropriate number in each| | to complete Haruto’s
explanation,

| used the fact that if the multiplier é b4 g - é W ( W ‘g‘ ) gk
becomes a times as much, the product S ¥ 5

also bacomes a times as much.

So, first, | made the multiplier 7 times

as much... 8]

=§><2+

6% D
5% 7

@ In 5th grade, we studied how to multiply by decimal numbers.
Using Haruto's idea in @, explain how to calculate 80 X 2.3.

First, make the multiplier o 80X 2.3 =
times as much... T

Shiho x> I x

80 % 23 = 1,840

f': :*-'s When we thought about how to
" calculate such math sentences, we
Kota used the properties of multiplication.

Look back on what you have learned in “Let’s Think about
Multiplication of Fractions” and discuss.

Now we know that the ﬁ Looking at the numeraters and
0 properties of multiplication 86 denominators carefully, we were able
.-";11.1 and the formulas we Rﬁu to think about how we could make
studied work not only for the calculations as simple as possible.

whole numbers and decimal
numbers but also fractions.




:
I Do You Remember? .o

Express the range of the following numbers by using the phrases “greater than or

equal to” or “less than.”
(1) Numbers that become 940,000 when rounded to the nearest ten thousand

(2 Numbers that become 35,000 when rounded to the second highest place

wa—m—--y
Page 272 & |

Al e
ﬂ Find the least common multiple of the numbers in each ().
@ (4, 7 @ (6, 8 @ (3, 6, 15)
Find the greatest common factor of the numbers in each ( ).
e 27) @ (12, 18) @ (24, 48, 60)

n Represent the relationships between x and y in the following situations using
math sentences.
() You read x pages of a 64-page book.
You have y pages to read.
(2} The length around a square with xcm sides is ycm.
(3 You are going to divide 2 L of juice among x people.
Each person will get yL.

s
EJ Aniron pipe that is |.2m long weighs 3 kg.
(D) How many kg will | m of this iron pipe weigh?
{2 How many m long will | kg of this iron pipe be?

Put whole numbers greater than 2 in a, b, ¢, d, ¢, and fto make math sentences. The same letters
represent the same numbers.

Some of the sentences
(D 60=atata have more than one b 4

@ 60="bxc
@ 60=dxdxeXf set of answers.




e
L] -

" Letlook backon thedvsonofdecimal

numbers and fractions we have studied

Recall division of decimal numbers by decimal numbers and fractions by
whole numbers we have studied.

with 0.5dL of paint, we could paint of 0.4 m* boards.
What is the area of boards that we can paint with | dL of this paint?

(m’)

2

With 2 dL of paint, we could paint of ¢ m’ boards.
What is the area of boards that we can paint with | dL of this paint?

2
) (m?)

t‘ ; We also studied dividing fractions by whole numbers.

| Divisor
L

Put a O for the
. W calculation we

w already learned.

e F———

Look at the math problem and table above and discuss the types '
of calculation we have not studied.

When the divisor it ﬂ When both the area we can paint and
is a fraction... yutig i the amount of paint are fractions...

Shiho Haruto




| am going to switch

the card to

Y.
With dL of paint, we could paint of %‘ m" boards.

What is the area of boards that we can paint with | dL

a of this paint?
E z '_2 = | "‘L!'IH'L"-LI 1_

5

The amount of paint als
becomes a fraction...

m':'
8]

/)

5

With %dL of paint, we could paint of £ m’ boards.

What is the area of boards that we can paint with | dL of this

paint?

T Let’s think about what math sentence we should write.

i

0 5 x (m?)
l |
: :

0 3 | (dL)
4

. Let the area we can paint with | dL
it S

of paint be zm® With 2dL, the area

we can paint is 2 times as large.

If the amount of P ___.-xz.._
paint used were a 0 s b (m?)
whole number... : I I
T | |
I | |
0 3 2 (dL)
; [ A
Rik A
u ] with % dhl R

@ Explain the reason for your math sentence.




Suppose the
amount of paint (SN I IEEEEER
used was a whole
number. Thisis [T RS
division, so...

GuRY G LM

k1]

Area we can
paint with | dL

3 d I
o
b Suppose we can paint xm*
2 with | dL. | think that when the
0 i (m?)  amount of paint we use is
:l : : made % as much, the area we
0 % | 2 (dL can paint also becomes % as
L much. So, we can say that

Since we are finding the value
| of ...

o

We were able to
think just as we
did with a
decimal divisor.

Even when the amount of paint used is a fraction, we can still use a
division sentence to calculate the amount that can be painted with
| dL, - just like we did with whole numbers and decimal numbers.

Based on Kota' idea, 5 + 5 i math sentence tofind the value of J
£, which is cosidered as 1. |

s

Ami # @ & | wonder how %—% is calculatad, 3_




T Let’s think about how to calculate when the divisor is a fraction.

| wonder if we can change

%‘mtnaMﬂdammr,jm{ikewedidwhmmhgadachﬂdim

Change%inmawhule number, T e ’ ?
5 y 4 \ !
and then calculate. — i .
| NE /@I
2.3 (B 5|3 2 S =
B (5 le-) . (Elkxh.) (gXﬁ-)“"(EXH:J :EX-’:I-_“S’
|
oS %
= (&x4)+3 “
- 2>5<£‘+3 *?
o 300+ 25_______|_2[1
o [[x10]|x10 )FE
=== o SUDD 25 — 120

We can easily calculate

if the divisoris |.
I |
2.3 _[2.,.4), 3 4
T (5Xa%(§x$
=(%)<53|'—)+I
e
SRR
x| |
-

It's the same idea we used
I when we divided by a decimal
: number, isn't it?

Properties of Division

Page 2722 '

M R

S . v

4 4| .

)("3— I)(g' :ll-%
1) =

S\omIR\ 2,480/

3}(%*?)“5*3"




0 Compare the last part of the math sentences of these two students.

7 S
B BRI
-3 8
= Answer 15 m
w N
To divide by a fraction, we b = g 0 s L.
can multiply the dividend by " S
the reciprocal of the divisor. X
axXd
= "y
qwg focused on the properties of division
and changed the divisor from a fraction
into a whole number. .

¥ Using a diagram like the one Shiho drew
g on page 43, you can explain as follows.

First, find how much area can be painted with _I![dL" and then

find & times as much as that number.

{Area painted by %dL}‘ {Area painted by aLdL? {Area painted by | dL}

— | m*— 5 _ -

___________ EEE T (B +3) xa

- 2 - -~ "B : | > I

_— ;L — ; —

i - U8 T B 3 ey oo 8 HdD
4 b 4 4 & &




o

@ ®

-.1|— m}m
O/ Do

L‘r‘1|N --.'.I|M
MW Blw

@
@

%m of a hose weighs % kg

How much will | m of this hose weigh?

8.5
@ S
3+,
e D249 L
' % 0w
' £l
"-!} rlé__l'llu}

Hpeue "ﬁ | want to do more division of fractions by fractions.

9 58
4

i

q Think about how to simplify the calculation of |

T Let's think about ways to calculate.

If vou can simplify fractions
during the calculation
process, . it makes the
calculation simpler just like

it does in multiplication,

tit? e
doesn’t it? R T,

1
o\ Page 273® |

Calculations with

fractions that have both
multiplication and =
division -, can be changed |

multipli:atiun Ifyq_l:;__!._l_;_g g

the reciprocal of the
divisor, can't they?




8.3 A
a CEES @ 55
v don B
S8 et
Al 16
@ 3Xg*g © -5
¢Find the area of the
triangle on the right.

12. 8 J1.21
O  © ¢
o . i N 4
® To0+25 2%
Lgx3 2.4.5
i LS T
7 Pae249 M|
| 2 " Fomulafortheses o the angle |
Tm | Page 275@ J
Sicaneg ’
an;nl | know that division of fractlons.can alwa:;,rs )
be expressed as multiplication math sentences,

*To use the ways of

Explain how to calculate the following, )

dividing fractions by
fractions that we
have studied so far...

Riku

T Let's think about how to calculate.

P S S|
D 4= 5= xq
Woe can think like
i 2
I{I-Tf—QXE
- =4x2

g
’ can't we?
x..

- A whole number is
considered as a fraction
with the denominatorof |.

Haruto

2 Dl sl B
@ 3+8g=3*%
L

When division sentences have
mixed numbers, - you should
change the mixed numbers into
| improper fractions, and then
calculate, just like when
multiplication sentences have

mixed numbers,

—Page289 N




~

I%mnfati'ﬂnwireweighsl2g+%mofa
thick wire weighs 12g.

How many g does | m of the thin wire weigh? |
How many g does Imufthetlﬁckwin‘:*weigh?jg}:

o Write math sentences, then find the answer.

0 2 98 g

e | : e

wire |l ! ’
0 | I_ili (m) Answer | 9
0 |12 Y (g) i S

Thick ! i

wire - ' |
0 2 |I (m) Answer 9

3

99 Which math sentence will have a quotient greater than the dividend, or |2?

T Let's investigate the relationship between the size of the divisor and the size of the quotient.

@ Which math sentence has a divisor that is less than |?

When the divisor is less than |, the quotient will be greater than
the dividend. This is true even when the divisor is a fraction.

This is the same as when the divisor is a decimal )
number. 240+ 0.8 = 240 g
éWrite the appropriate inequality sign in each o
; I_ 2 1 5 —_— 2 y 2
= =7 2 o r - = 1=
® 4+3 4 @ £+ e ® 6+15 |6

ik § % | Without actually calculating, you can tell whether the
e wﬁﬂ‘ quotient will be greater or less than the dividend. “
,i-ﬁ%:-.": %




(5] :
7

Misaki and Riku wrote word problems about this situation.
What math sentence represents each of their problems?

T Let's think about each of the two students’ problems by using a number line diagram.

0 Write a math sentence for each of their problems.

““How much will | m of this hose weigh?

i
3
S

e -

) " Since we are finding the
value of x by calculating

iy

IR ==

45T

(m

o
&+ 4+ »n

o Riku

S long will | kg of this hose be?

e

b 4+ 4 &=

If you look at the number

g line diagram for Riku's
@ Find the answer for prablem, you can see that

each problem. 3 7
the answer is ... than Ir‘n.

. If you use a number line diagram, it's easy to tell what math sentence
can be written and to understand the relationship between quantities.

Kioka

i " Number line diagrams are useful.




Let's review.

6

Let’s think about how
to calculate g 3 =

! Plan how to find the answer.

| can calculate if the math sentence has anly
decimal numbers, only fractions, only whole
numbers, just decimal numbers and whole numbers,
or just fractions and whole numbers, but...

Let’s think about how to calculate when a decimal
number, a fraction, and a whole number are mixed
in a multiplication or division math sentence.

S

Put your idea into a math sentence.

ﬁ Write 3 as
B decimal

numbers.

Riku 3

2

.
0.3 2><

Write 0.3 as

=342
| Relatinnships beraeen
Fractions ard Decimal Numbers

Think about

" how this math

Deepen Your (S5

Grasp the problem.

@ What problem are we
going to work on
today?

® What idea may be
useful to solve the
problem?

@ [s there anything you
have learned before
that you can use to
solve this problem?

Write down your ideas,

@ [s your idea clear to
others?




it
0.3+ > X3

=03+1.65X3
=23
=0.6

Learn with your | Explain Riku's and Misaki's ideas.
classmates.

@& Can you understand
your classmates’ ideas

; : . 3
based on their math . Check to see if 0.6 and g are equal.
sentences?

@ What is common and
what is different

about your own idea - There are errors in the following calculation.
and your classmates’ Bxolain #
ideas? .'.'(p aln Chemmn.

-\"'.-"I:!.at.a_remegmut [ ;3 o el
Secemates Vicas -y X3 T a8
e
12
I I
- 3 x2
HOxq
5 3
=
15

LY
= The order of Order of Oparations |

operations Page 272 3@ |
should be...




® What about the following math problem?

= 0.666

2 is not divisible by 3.

) Let’s think about how to calculate 0.2 + % X 3.

" Look back and summarize today’s lesson.

When there is a combination of fractions, decimal numbers, and
whole numbers in math sentences with multiplication and
division, - you can always calculate them if you change the
decimal numbers and whole numbers into fractions.

v

b Ve D 5y
w 'D.ETg)(S— -ID-.- SXT

@Chﬂnge decimal numbers and whole numbers into
fractions, then calculate.

3. B
7+09 @ THt8+27

@ 021%x7+42 @ 42+3+035

O 2x

Dig deeper into your
study.

@ Which idea can
always be used?

Look back and
summarize today’s
lesson.

® What did you learn

from today's
investigation?

@ Which way of
thinking was useful?

Put it into use,

® Can you use what
you learned in a new
problem?




Look back at the ideas you used to solve
problems.

June 18

<Problem>
Riku i Let’s think about how to calculate.
3 0,2 + —3{ e
He thought about how

today’s calculation was
different from previous
ones.

* Let's think about how to caloulate when a
decimal number, a fraction, and a whole
number are mixed in a multiplication or

4

division math sentence.
He paid attention to how |
numbers were expressed,
and changed a decimal i i o i L
number into a fraction or 3= i R R Lexpremnd s
a fraction into a decimal =03+ 15w 2 ¢ | cocimal ramber.
number to calculate. - AL 'é”

i = 0,6 m
When youworkon -, ,._,J
problems, not only write i <Misaki's idea>
math sentences and -
answers but also
consider using:
© Diagrams
 Tables
© Graphs

Wy
| She wrote what she
| thouaht chanaging all numbers to noticed and the resson

Fractions was useful because it could why that is so.
be used at any time.




Note Taking MNote Taking
Tip Tip
deiglihl o Today’s lesson was based on
eenny e what he studied before. So, he
i i uﬂm siMI up added the date of the lesson so
SHpa fugna vertically to that he can go back to the page of
show your idea clearly. his titebook.

[Howaboutp7 = + % 3...)

: .

< From whole class discussion> As he dug deeper into my
r % = 0.k 66 Because 2 Isindivisible, we can’t :i::dl-:'e:.u;?l'::;::ﬂ

express it as a decimal number,
o 4 b i fractions into decimal
ot * 3 TS numbers sometimes did
Ll ale's not work.
& TEJ_:%’T %3 . - T.J

I
- |

-Lll_a =3 £F

< Summary >
When there s a combination of fractions, decimal numbers,

and whole numbers In math sentences with multiplication and SJ "
division, you can always calculate them If vou change the
decimal numbers and whele numbers into fractions. He summarized a
i 2 whiore numbers could alar be represented by fractions, calculation method that
! e e always worked. To show
it clearly, he gave an
example as a specific
<My Reflection > math sentence.

At First, | thouaght | would be able to calculate iF | - R .
changed numbers to all decimal numbeps or all
fractions, but | found eut that | can’t chanae

fractions like :"z- to decimal numbers to calculate.

W
%’ i | He wrote about further
v Any complex calculations involuing a mix idadis: ho-vcld ke to
of decimal numbers, Fractions, and whole investigate

numbers can be calculated using
fractions. | want to thy various problems.




Which math sentences will have a quotient that is greater

than 37

Answer without calculating them.
L2 S
.5 asal B

3 |
5 L of rice weighs 5 kg.
How much does | L of this rice weigh?

Calculate the following

0§ o4

2.4 ® 14+ ® 12+
@ %+%x% —gX%+I4

® 03+5%X36 ©® 09+8x4+2.]

(I A clock becomes & seconds faster every day. How many
days will it take for this clock to become |0 minutes

ﬁCI seconds = Iminuta
Sseccnds = .mmutes

fast? Express 8
seconds using
minutes as the unit to
calelate, @ He——

(2} Akira’s brother completed a 42 km wheel chair marathon

in 2 hours 20 minutes.

(1} How many hours is 2 hours 20
minutes? Express the answer as a
fraction.

(2) What was the brother’s speed per
hour?

. Wrapping Up Your Learning: Division of Fractions |

D yoou wnderstand the
relationship bebween the
gize of the diviser and
the size of the quotient?

I

i
=]

‘ Can you write a math
sentenee and then find
the answwer?

o Can you divide the
fractions?

@ exe55 i
@@ eae59 B |

EBE rage60 E) l
@@ =59 B ‘
opes3 [ |

How much of
an hour is
20 mlnutas"

EY

#f Can you solve math
prablems about speed
by wsing caloulations of
fractions?

(Spend
' oPag 2?3_@]




! Focus on the Properties of Operations and Think about How

| to Calculate

(U Shiho is trying to explain why we can divide by a fraction by
“multiplying by the reciprocal of the divisor.”
Write the appropriate number in each | and complete her explanation.

I'm using the fact that the ¥ o Sy i1 o .
5 —(5>< )‘(3:‘3)

guotient does not change if
you multiply both the dividend
and the divisor by the same

number.
i "
(I« )2

0 1

Shiho

@ In 5th grade, we studied how to divide by decimal numbers.
Using Shiho's idea in (D, explain how to calculate 300 + 2.5.

Make both the dividend 300 FES S \ BB
and the divisor m X [0 | X |0 |
times as much... : o
Riku 3 000 25 =120
O When we thought about how to calculate such
g math sentences, we used the properties of division.

Armni

ook back on what you have learned in “Let’s Think about Division
of Fractions” and discuss.

ﬁ A number line diagram was Now we know that when a division math
i helpful in telling what math ‘ﬂ sentence contains a whole number, a

sentence could be written il decimal number, and a fraction, you can
fuin even when we warked on Misaki calculate it by expressing all of the
division of fractions. numbers as fractions, then multiplying.

“ In junior high school, you will explore further
into the world of numbers and learn in mare
detail about numbers, calculations, and
math sentences.




.......................................................

Times as Much with Fractions

When we compare objects in size by finding how many times as large one
is as the other, we consider a base amount as | . Think about what numbers

g0 into the |
(1) Relationship between the gum’s price (Z) Relationship between the eraser’s
and the cookie's price and the pen’s
Gun] [Coolic] (Pen)

0 120 |___r_. Geh) 0 . 360(yen)
| I | :
] | | |
| I T I

0 I 1.5 times 0 | 3 times

m Since the cookie's 0 Since 3 times as much

price is |.5 times as as the eraser's price

; ;
e much as the gum's... fi equals to the pen's...

(3} Relationship between the candy’s price and the chocolate’s

Chocolate m If you consider the candy's price,
0 20 ol 20 yen, as |, the chocolate's

60 (ye ice, 60 yen, ds to...
| Ir (yen) o pri yen, corresponds to
|

i : 3 ; i If you consider the chocolate's
0 | _ times i price as |...
-‘\ -
The lengths of 3 pieces of ribbon |- Length (m)
are shown in the table on the right. g
) Red 2
Compared to the red ribbon, how | 3
many times as long is the blue : Blue &
ribbon? How about the yellow 3
; : Yellow 8
ribbon? :
T Let's think about which calculation we should use. the red ribbon as




£

What if the lengths are
whaole numbers or
decimal numbers...?

Haruto
Blue
A 5
0 2 4 (m)
I ‘.
| 1
1 1
0 I s % times
I let = be the number of times. ?/
Blue ribbon=-+++---+ . Answer  times
0 2 & Since -g— < -é, the red
? |2 (m) ribbon is longer than
1 I the yellow one.
—
0 Yy | times

Yellow ribbon-+-=+ >

Answer | times

Even when fractions are involved, we use division to find out
how many times as much something is as a base quantity.

7 times as much means if we consider % mas |, % m corresponds 2

E.

)

J
¢ In problem B}, how many times as long are the red ribbon and the blue
ribbon as the yellow ribbon?

@ Answer the following questions.

@ 1f we consider £ kg as the base quantity, how many times as much is 2
39 q ty

q
i
—}Pa 250 P
@ Ifwe cunsider% Las |, g' L will correspond to what? SR

Stiho 4 ¥ iy We thought about relationships between quantities when the lengths of ribbans or the
o4 :

number of times as much one quantity is as the other quantity ware expressed as fractions.




E The price of pencil case is 600 yen. _“‘I_I
The price of a pencil sharpener is 2 times as |
much as the price of the pencil case. 3

The price of a set of colored pencils is 3

times as much as the price of the pencil case.|:
| let x yen be the price of the pencil

The price of a notebook is 5 times as much |- sharpener, y yen be the price of the

as the price of the pencil case. set of colored pencils, and z yen be
Rl What is the pn-:e nf each 1tem7 | the price of the notebaok. &
afe If] IPﬂ‘u:E] Gni P \Pencil sharpener
0 z 600 y x  (yen)
I
| I el I
} | | ! |
J I ! ! .
0 & I %6 2  times
5 5

@ Write math sentences, then find the answer.

Pencil Answer yen
sharpener :
Colored
pencils Alifpes yen
Notebook«»«+ Answer | yen

Let’s think about the meaning b

of the math sentences. ‘ Explain using the diagram above.

r’@'} Write the appropriate number in each
: The math sentence, 600 X 2=1,200, means that if we consider

Pencil

sharpener = 600 yenas |, the price that corresponds to 2 is 1,200 yen,
6
| X =2 = 720, me: - -
Colan o The math sentence, 600 5 720, means that if we consider

pencils 600 yen as |, the price that corresponds o is 720 yen.

The math sentence, 600 x -g— = 360, means that if we consider
Notebook--» i
600yenas |, the price that corresponds to. s 360 yen.

f.ars-'rl We thought about what the rnath sentances
Haruto aj gl

Wil meant bazed an the number line diagram.




E Hiromi bought a book for f?Dl':‘l"”.;E
yen. The price of this book
was % as much as the price of |-

a magazine.
What was the price of the :
ko magazme7 P
T Let's think about how to find the answer. W
Marazine The price of i
!:3:] the book can be
0 T 900 (yen) s
| i I considered as 3 if
: : we consider the
' price of the
0 I 5 times magazine as |,
3 isn't it?

4 ” Write a multiplication sentence that represents the relationship
between the prices of the magazine and the book using x yen as the
price of the magazine.

Math Sentence 1 =

Find the number for x.

x = =

= Answer yen

When finding the base quantity, it may be easier to  writea
multipllcatinn sentence with x f' rst. This is true even when the

&,

i B s s

2

aThere is some juice and milk. The amount of juice is E

which is g— times as much as the amount of milk.

.'_. : ik i [
| Page250 Q]
Even when a fraction is used to express the number
0 of times as much one quantity is as the other quantity,
Ami 2

you can calculate in the same way as when it is
expressed with a whole number or a decimal number.

How much milk is there?




Which Operation
Should We Use?

With | dL of paint, you can
ﬂlm%m‘ﬂmm
What is the area of boards
you can paint with %dLol
this paint?

3

i When we bought % kg of

meat, the cost was 2,400

yen.
How much will | kg of this

a4 4H
.
[= 8
=
e

4

OTo walk to a supermarket from Nami's house, it takes

2,

If she rides her bicycle, ittlkﬂz—zs hr.

How many times as long s the time it takes to walk to
the supermarket compared to the time it takes to ride
her bicycle? b

In | kg of rice, there is about -?: kg
of starch.
About how much starch is there in

% kg of rice?

ELMnilwﬁﬂug'kq.
How much will | L of this oil weigh? (kg)

How many L will | kg of this oil be?

o4 fwle wls4 oo




&_ |
® 16+ 5
5 .10.6
78 9 7
(" Order and Proparties of

Operations i
Page 272 @ )
- The table below shows the results of a survey of favorite spﬂrts Hideharu's

elementary school conducted. Write the percentage of each sport in the table
below. Then, represent the data on a pie chart.

)
| Page 2730 J
Favorite Sports i e R Favorite Sports
Sports | Students % Igo% i
Soccer |08 q0 10
Baseball 102
i 80 70 1§
Basketball 48
Dodge ball |8
70 30
Other 24
Total 300 60 40
o 50

Answer the following questions.

() How many times as long is a % m ribbon as a 2 m ribbon?

4
@ ol bl it : 2
If we consider 3 L as |, in liters, how much liquid will be considered as 57

3-
(@) What is the rateo[%m*to %é m’

| 5 - .

?

Complete the following math sentences by placing six different cards from |&]to @ in |:|

g — ﬁ_'_ —_ =& T L,._ — “_-.,

1 = 3 — 192+ g1 3 AR |l |
® ,?xm—{].%xa ® 4"[‘"‘*2'32 ® 20+ =245




In what proportlons should ..

mix?

How many mL of fruit juice is in the beverage?

‘Beverages that are 20% fruit juice
@ m A ® m
il i Other
# | Other | <> : ‘mbL
F mL % } Fruit juice
B 280mL ! - |
q Fruit juice 1
} mL Both @& and © are 20% ‘|
fruits juice, but their total - 1
___________________________________ _ amounts are different, so.. s
Tadashi made steak sauce.
This is good! I'm going Amount persun
to share this recipe ; e
with my friends. Worcestershire Sauce Ketchup
Humbar of (RIS  Number of 200 SRl

P teaspoons teasrioons ‘1
T R i

® i .“'

- i -

® e

| want to make the steak sauce that tastes the A
same as Tadashi's. Misaki

“-o

How can we make steak sauce that tastes the same as Tadashi's in il '

large quantity?
How much Waorcestershira it | want to explain the
f= i sauce and ketchup should m;: 30 ﬁ amounts of Worcestershire
Ry be mixed? How can we : " sauce and ketchup in the
Kota make 2 or 3 servings? sl e Riku same simple way Shihe

regardless of how much

steak sauce we make.




Let’s Investigate How to Express Rates

......

I'm going I'm going
to make to make
Mika and Ken made steak - | serving i g
2 timas_ g y 3 times.
sauce that tasted the same as .
Tadashi’s in the ways as shown Mika Ken
on the right. ‘ ' = ! 2 servings 3 servings

B . K
0 Ratios and Values of Ratios l .

Investigate the relationship between the

amounts of Worcestershire sauce and ketchup | 22
the three students used. W=
..... e represents a
; teaspoon.
[ 50 T T
Tadashi |Worcestershire Sauce!  Ketchup
| serving v |eww | sening g s
Worcestershire Sauce|  Ketchup “
Mika " Mika made 2
o e e I senving i' servings and Ken
ing = e oo gl = | senving ';' made 3 servings, but
i X they made | serving
Worcestershire Sauee.  Ketchup T at a time like Tadashi
—r | o o o 1; did. So, the steak
gauce the three
il ‘ T T T | sening o  students made taste
= T T T | sening the same.

If you consider one teaspoonful amount as |, the amounts of Worcestershire
sauce and the ketchup Tadashi used correspond to 2 and 3.

The proportion of 2 and 3 is sometimes expressed
using the symbol, “: " as 2 : 3.

“2:3"isread as “2to 3.”

The proportion expressed in this way is called a ratio.
2 : 3 is sometimes referred to as “the ratio of 2 to 3.”




0 By considering a teaspoon as |, express the proportions of the

I amounts of Worcestershire sauce and ketchup Mika and Ken used on
the previous page as ratios.

The steak sauce each of the three students made tastes the same.

| wonder if the proportions of the amounts of Worcestershire
sauce and ketchup each of the students used are the same, too.

Riku

Let's investigate the proportions of Worcestershire sauce and ketchup the
three students used.

r) 9 If you consider 2 teaspoons as |, what do the amounts of Worcestershire
sauce and ketchup Mika used correspond to?

(=
Tadashi Waorcestershire Sauce Ketchup -
Rt e e=rtama . H = imn oy a1 M | Cansider
CEET T ST VST VR v | = | benspoon
I B | Lol | T AN L L
Waorcestershire Sauce Ketchup
i Ead: ; o=
S i W v W Consider
H L s E == 2 teaspoans
ey | o o | v v w i
Woaorcestershire Sauce Ketchup
i | t |Consicer
i LR = = L < 3 teaspormns
oy | i | =

P @ If you consider 3 teaspoons as |, what do the amounts of Worcestershire
sauce and ketchup Ken used correspond to?

The amounts of Worcestershire sauce and ketchup the
three students used are - all in proportions of 2 and 3.
When we examined the proportion for each student, we
changed the number of teaspoons we considered as |.

2:3,4:6,and 6 : 9 represent the same proportion,
although different numbers are used.

: 0 | want to find out more easily whether different
Ami 4} =8 ratios represent the same proportion,




We are going to examine in detail the proportion of the amount of Worcestershire
sauce to the amount of ketchup each of the three students used.

~

'L"-’Drcestershire|

Find the rate of the amount of  Sauce

Worcestershire sauce Tadashi used
based on the amount of ketchup

Ketchup

oo |e-w o

: IR A

he used. r

e .-.-.-.-.'.-':-.-.'1:-'.;'.'.-.'.-. PO e OO L R "I: u This i5 the rata we

Quantity being | ————— N
compared B IMEEHE .qu.antit}-'_"l ,. ?:::1:{? in 5th grade,

; : i

Ralin’ 25— P23 = 3 < Rate R __I
.| Page 273@ |

When the ratio of @ : b is given, the value representing

the rate of @ compared to b is called the value of ratio
ofa:b.

The value of ratio of @ : b is the quotient of @ divided by b.

¥  The value of the ratio, « : b, expresses what
@ corresponds to if we consider b as |,

T Let's investigate the values of ratios that represent the same rate.

'@1 Find the values of the ratios &4 : 6 and 6: 9.

Mika
. ey : oD
b —=dsb=3 . 6:9 6+9=

;‘}@ Compare the values of the ratios 2: 3,4 : 6and 6: 9.

When the values of the ratios are equal, we say that

“the ratios are equivalent,” and express the relationship as

2:3=4:6
H ;. Since ratios 2:3,4:6,and 6:9 are equal in the value of the ratio, c =;-r=-‘5
these ratios are equivalent. s

Haruto

B e e e i A S R




‘Find the values of the ratios 4 : 5and 5 : 4.

Find the values of the ratios and identify the equivalent ratios.

OfS R ® 21:28 e
@ 10:5 B 20: 15 ® 25:50 | rege250 R
Ratios and Rates
We studied rates in Sth grade already.
Records of basketball shooting practice We expressed the
Baskets made Total attempts et ba?},kats N
7 10 made as T0 ° 0.7 Haruto

We also studied
notations such as
70% and 7 wari,

We can use a ratio to express the rate of the number of baskets made

compared to the number of

total attempts as shown on

Baskets made ! Total-;ttempts =110

LY

the right. v The value of the ratio is:

The rate of the number of baskets made compared to the number of total

attempts is as shown on the (‘ Quantity hmgcm red] [Base qu antlljr]

right.

Easkets made -+ Total attempts = 7+ | 0

m{u TJM

This also represents the
value of ratio of 7:10.

A ratio is a way to express a proportion using
2 numbers, while the rate we studied in 5th
grade expresses the proportion using | number.

o #-:h I wander what the properties

Kota of equivalent ratios could be.




0 Properties of Equivalent Ratios
If you look at the

The ratios, 2:3, 4 : 6,and 6 : 9 are : numbers on the left and

: i right sides of " : "..
equivalent. : : i ik

Compare equivalent ratios. W

T Let's investigate the relationships among equivalent ratios. Riku

o Investigate the relationship between the ratios, 2: 3 and 4 : 6.

1

2. & '8 § L8
e e Explain the two * Haruto % Ami
students’ ideas above. - X 2 B+ 2~
2!3::.{;:6 4:&!:2:3
a._x 2_.4' "-.._+2__.!'

e 9 Investigate to see if the relationships also hold for the ratios, 2: 3
and 6: 9.

Equivalent ratios have the following relationship:

If we use this

(1 X2k @ O relationship, we
2:3=4:6 6:9=2:3 can make
Pe - (4] 2ol >+ equivalent ratios.

u Numbers in [ and O are the same, aren't they? J

X[
() What number that goes into each 2 4h:6=6:9
i e

| made a ratio that

There is an error in Kota's idea on the right. was equivalent to
Explain the reason why. m 2:3.
Koa o Ty
o d=g e

@ Make 3 ratios that are equivalent to 6:8. f—

i Amaong equivalent ratios, the one with smaller numbers helps yo _
Misalki understand the rate of one number compared to the other mare &



The numbers in this ratio are |

so big that it's hard to
understand the rate of one
number compared to the other.

If we use what we learned

about equivalent ratios... L
Haruto

Let’s think about how to express a ratio with the equivalent ratio
that uses the smallest whole numbers.

= =% Kota Misaki
" Use the relationship : I will find the values
between equivalent of the ratios...
ratios... 7
o N 49 : 63—~ %
49:63=17:9 q
o 49:63=7:9

Kouta and Misaki's ideas
are similar, aren't they?

When we express a ratio with the h?q b S s
equivalent ratio that uses the smallest 28 B3, Smplifying
9 g fractions, isn't it?
whole numbers we say we are
“simplifying the ratio.” [ Sirlpll'hrl—nganuns ‘:
| Page 273@® |

Ami

Simplify the following ratios.
@ 12:9 @ 16:24 @ 18:42 ® |4:49

~}Puga25{1 5'

Which of the following ratios can be simplified?

@ &4:9 ® 15:5| © 32:25

Riku | wonder if some ratios are expressed by using
“% d&clmal numbars ar fractluns




Simplify ratios 0.9:1.5 and % ; % J

33‘l.|"'|.|’ta can simplify ratios with whole
numbers, so...

.C Let's think about how to simplify ratios involving fractions and decimal numbers,

o o Think about how to simplify the ratio 0.9:1.5.

Riku Shiha

W< | make both 0.9 and 1.5 10 times as
much...

09:15=009x%x10): (1.5%X10)
=q -

If | use 0.1 as the unit...

09:15=9:

“1f we multiply the numbers in the If | find a common

ratio by a common multiple of denominator...
their denominators... ] e 19
il
2.4 ( ) (fl ) ZE_EE as the
9 BrR g 9] S (BRI 2 &6 | [
=10:12 = |0: '
' ' Finding aCammon |
In all these cases, we should - change the ratios Earomintlor
into those made of whole numhm based on the -...i’.?ﬂ_w l,

; properties of equivalent ratios and ways to look at [
numbers, and then simplity the ratios.

Kota

Simplify the following ratios.

D 05:06 @ 25:3 ® 2:5 ® 126

'j_*’ia'lﬁ.!_:.r_i Shih Q@ Since we have studied ratios, | want to
MO TE . use them in my daily life.

e




e Applications of Ratios

To make a cake, we mix sugar and flour
according to their weight in a ratio of
5:7.1f we use |40 g of flour,

how much sugar do we need?

!q ______ |£|_D§ .....
S s S e e e B s e
" Sugar(5) s T s

T Let's think about how to find the quantity for one of the numbers of a ratio.

rJ @ Explain the following two students’ ideas.

Zeih Shiho ' =% Kota

" | consider the weight of

The ratio of the weight of sugar to be x g.

sugar and flour is 5:7.

If | think of the weight of 5”'?72'1‘:5 - 140
flour as |, the weight of ~% 20"
sugar will be % r=5%20
9 =
140 % < i
Answer g Answer !

You can find the answer if you  consider one of the quantities as |
or make an equivalent ratio.

We are making a rectangular flag in which the length and the width are in
the ratio of 5:8.
If the length is 75 cm, what is the width?

Find the value of x in each of the following,. e
. Additional

WIEE0=232 @ 75:5=3% rege25] U

H E‘-‘--,E We ware able to solve the prablem by focusing on the
HEND w-"h}a relationship between the two quantities and using the ratio.




We are going to make 1,200 mL of milk tea.
If we mix tea and milk in the ratio of 3:5, how
much milk do we need?

ImL

L# | | N | |
|“=‘H ! J T Taall | 1 = |

SnMilk(@) T Tea(B)

1.\.-::. z'_.- e
' W

T Milk Tea( )" N8 For all of the tea with

milk, add 3 and 5...

T Let's think about how to split an entire amount into parts given their ratio.

1o 0 Explain the following 2 students’ ideas.

A Misaki
"% | considered the amount of

i i & {

The amount of milk is % milk as = mL.
of the entire milk tea. % |50
s T,
3:8=zx:1,200
3 X 1507

Answer mL = | Answer {mL

You can find the answer if you  consider the entire amount as | or
make a ratio equivalent to the ratio of a part to the entire amount.

éSa}ruri and Makoto are going to share 250 pieces
of colored paper in the ratio of 3 © 2.
How many pieces of colored paper will Sayuri
and Makoto get?




Ratio of 3 Numbers

To make a certain Japanese style salad
dressing, vegetable oil, vinegar, and soy

sauce are mixed in the proportions shown

below.

Vegetable Oil---70mL, Vinegar++-50mL, Soy Sauce*+-30mL I

In situations like this, sometimes we express the proportion of the amounts
of vegetable oil, vinegar, and soy sauce with a ratio such as 70:50:30.
If we use a ratio, the proportions of 3 quantities can be expressed at once

and it is easy to understand.

Express the proportions of the 3 sides of the
triangle on the right using a ratio.

When the ratio of the 3 sides of a triangle is 3:4:5, the triangle is a right
triangle.

The ancient Egyptians used a square as the base of a pyramid. How did they
make a right angle when they didn‘t have tools
like set squares?

As shown on the right, they tied knots to divide
a rope equally into | 2 segments. They then
formed a triangle with sides in the ratio of 3:4:5
to make a right triangle.




~ Uaya:s

¢ Find the values of the ratios,

@ 25:45

@ 1.2:09

@ 0.8:2

--@The rate of the number of basketball games Mayumi’s team '
won compared to the total number of games it played was

0.6.

If the team played | 5 games in total, how many games did

it win?

Use a ratio to express the rate of the number of wins
compared to the total number of games.

a Simplify the ratios.

@ 40:120 @ 12:2]

@ 56:2.1

:¢ Find the number that is represented b}r xI.

@ 209 =r:0

® 10:4=5:

x

®5i3

We are going to cut a piece of paper into a rectangle with the
ratio of its width and length being 5:3.
If the width is 45 cm, how many cm is the

length?

How long was the day time?

.‘ Can you find the valoes
of ratias?

} P79 [ i

‘ Can you express the
rates you studied in Sth
grade by using ratios?

e

‘ Can you simplify

ralios?

M2 mes2 A
83 [El

o Can you find one of the
numbers in a ratio?

1 Page B4

o
-

W

o Can you solve
problems using
ratios?

] Pge &4 i

& The ratio of daytime to nighttime on a certain day was 7:5.

Can vou solve
problems using

rittine?

)

il
L




The amounts of Worcestershire sauce and Worcestershire
ketchup Tadashi used to make steak sauce are as Sauce
shown on the right. S alw

(I By considering a teaspoon as |,
express the proportions of the
amounts of Worcestershire sauce

and ketchup as a ratio.

Also, find the value of the ratio.

Tadashi’s above.

Express Rates” and discuss.

Mow | know how to express
rates by using ratios. | also
understand well how ratios are
related to the way of expressing
rates we studied in 5th grade.

Kota

Focus on the Relationship between Quantities and Think
about How to Find the Quantity You Want to Know

Ketchup

T

o represents a teaspoon )

Ratio

Value of the
Ratio

| discovered that simplifying a ratio is the

(2 We are going to make steak sauce that will taste the same as

Riku found the amount of Worcestershire sauce to be mixed with 30
mL of ketchup in the following way.
Based on Ami’s idea, explain Riku’s way of finding the amount.

l' I 3DX§_2D,SDWEHEM2DML.

Riku used the fact that if 30 mL of ketchup was considered as
I, the amount of Worcestershire sauce corresponded to

O

Ami

Look back on what you have learned in “Let’s Investigate How to

same thing as simplifying a fraction. |
want to keep studying new things while

paying attention to how they are related

to what | studied before,

Shiho

WEEEI In junior high school, you will study how to easily find the
@ value of x in math sentences involving equivalent ratios.

__"f‘agazl_fl [




E Do You Remember? .z

BN Express each elapsed times as a fraction using the unit indicated in the ().
@ 45min (hr) @ 25sec (min) @ 80 min (hr)

G
(D) What is the weight of | m of this iron pipe?
@ How many mis | kg of this iron pipe?

n When a % m iron pipe was weighed, it was 26

A car travels 300 km on 25 L of gasoline. Another
car travels 250 km on 20 L of gasoline.
Which car travels farther on | L of gasoline?

[ Per unit quantity ‘1

o Fage 273®

ﬂ Find the speed per minute and per hour of a car that travels | 20 km in 2 hours.

Answer the following questions. R et

S

rcl

{I) Find the circumference of a circle with the diameter of 9 cm.

(@) What is the radius of a circle with a circumference of 1256 m?*

Page 2752 .i

s
n Draw a triangle that is congruent
to this triangle.

s

? There are different ways to draw it.

-

Haw ta Draw Congruent
Triangles |

Page 274 :

d il
. |

® +-

] % %—% %—% The difference in
0 i8] 2 2 2 @ g8 denominators is [...] the
] fx 3 ] EX@ & u5~><~8— numerator.

22
¥




Analyze Data with
Mathematics

Let’s Think about Track and Field =
Records

Previous Olympics and Paralympics saw a wide variety of records.

Investigating track and field records,
Shiho and her friends found the
following data |, 2, and 3 below.

Olympic Records as of 20| 7 Winning Records at | 964 Tokyo Olympics
Event Men's Women's Event | Men's Women's
q.63 10.62 i | 0.0&6 1 1.49
100 meters (seconds) | (seconds) | 100 meters (.qemndsl | {seconds)
36.84 40,82 : |39.06 43.69
_"' % 100 m relay (seconds) fsecmlﬂ._ﬁ)_ 4 % 100 m relay (seconds) | (seconds)
Marathon 2:06:32 22307 Marathon 2:012:1 Mot held
:DE‘r'E'lﬂ'PEd by Tokyo Shoseki based on World NOTE: The records of 100 meters and the 4 » 100 m
Athletes” and other websites) relay were measured with instruments measuring
tirme in iC — seconds,
[Developed by Tokyo Shoseki based on World
Athletics” amd other websites)
Data 3

Records of Top & Finalists in 4 % | 00 m Relay at Rio de Janeiro Olympics and Each
Runner's Seasonal Best in | 00 m Race

| The first runser’s | The second The thind The fourth
k| Country Records atthe |bes recordinthe | runner'shest | runne'sbest | runner's best
Ras it final 100 m race secord in the 100 | record in the |00 | necord in the |00
{seconeds) | m race {seconds) | m race (seconds) | m mee (seconds)
| |Jamaica  |37.27 (secmnds) q492 9.93 q.94 98|
2 |Japan 3760 [seconds) 10.05 10.36 | 1001 10,10
3 |Canada 37.64 [snds) 10.16 996 . 1034 5.9
4 |China 37.90 (seconds) 10.30 008 | 1008 10.24
S _| United Kingdom | 37.98 {seconds) | 10.01 10.08 10.04 | 10.19
6 |PBrazil 384 | {seconds) 1021 100 | 10.28 10.26

Developed by Tokyo Shoseki based on an article written by the Japan Association of Athletics Federations)

ﬂ In the men’s 100 m race, compare the winning record at the 1 964 Tokyo
Olympics with the Olympic record as of 2017, and discuss what you
notice with your classmates.

il If you compare thn_a_r records in time, the
w::h difference is only|  seconds, but...




6 In the men’s 100 m race, what are the approximate speeds per second of
the winning record at the | 964 Tokyo Olympics and the Olympic record
as of 20 17? Round the answers to the hundredths place.

9 In €3, suppose the winner at the | 964 Tokyo Olympics and the Olympic
record holder as of 2017 run a 100 m race at the same speed as they did
when they won.

When the faster runner crosses the finish line, about how many m apart
will the runners be? Round the answer to the nearest whole number.

When the Olympic record holder as of 2017
crosses the finish line, the winner at the | 964
Tokyo Olympics will have run...

Kota

In the final of the men’s 4 X | 00 m relay at Rio de Janeiro
Olympics, Ami noticed that each team’s relay record was
shorter than the sum of each runner’s seasonal best in the | 00

m race.
wr

w Which data tells you that?

In a relay, the second and later runners start running and reach a certain
speed before receiving the baton,

This means, when they receive the baton, they are not standing still but
running at a certain speed. So, relay time records can be shortened by the
time taken to run the 20 m takeover zones.

9 In the final at Rio de Janeiro Olympics, about how many seconds on
average did Japan shorten the record per baton pass?
Round the answers to the hundredths place.

¥ |5 it safe to say that Japan was relatively good

at passing the baton among the top 6 finalists?
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The same TV show is on three TV sets.

Compare the three images above, and discuss how they are the '
same and different.

h The same
LT mountain is on
Misaki the screens, Haruto

The mountains are different
in size, but their shapes are...




Let’s Investigate Geometric Figures that
Have the Same Shape but Different Size

We have drawn many trapezoids using a computer.

o - ® ©

“:‘Jhi-:h of ®,©, @, ®, and (® show the same shape as @? j

Since (@) is congruent to (&, Since the horizontal length is (@ and (D) are different in
they are the same shape. doubled in (&, its shape is... size, but their shapes are...
Yo [ CongwentRoues | i
Riku g Page 274 | Shiho Kota

Let's think about the reason why the geometric figures that
are different in size look the same in shape.

) Compare geometric figure @ “ When we investigated the

. relationship between ”
f o 7 Z : #
with (£, and share what you SR b
notice. focus on the lengths of sides Misaki

and the measures of angles... E




Riku investigated the relationship between geometric figures @ and
(® as follows.

m Riku

e The measures of

Measures of Aneles corresponding @
angles are equal. i

AB:EF=1:2 @ ® EH
(Lengths of Sides) BC: FG=1:2 A _ D
co:GH=1:2 £ X m

DA:HE=1:2 g CF . G

The ratios of the lengths of sides are all equal, |:2.

2 Investigate the relationship between geometric figures @ and © like

Riku did.
Geometric figures in the same shape have — equal measures of all Q
corresponding angles and equal ratios of all corresponding sides. o

Ami

When a figure is made larger while the measures of the
corresponding angles and the ratios of the lengths of
corresponding sides are kept equal, the picture is
called an enlarged drawing. When a figure is made
smaller in the same way, it is called a reduced drawing.

(B
®&‘—®A—'A

% teducind drawiing Original Figure 2 times enlarged drawing
= ~. u
=) Can you say that © and E are enlarged # Explain the reason why.

drawings of A4 ?

When we focused on the measures of angles and
the lengths of sides just like we did with
congruent figures, | understood well the reason

Kota w why they look like the same shape.
||
i

=




rn--—

¢Which triangles below are enlarged or reduced drawings of triangle &7
By how much are they enlarged or reduced?

AT AN

Q Rectangle (® on the right is longer in e GO =,

width and length than rectangle @ by
2 cm each. Can you say that ® is -~ dem - 4 i:‘.n; ®

g i
an enlarged drawing of © ? Bm ) }

é Quadrilateral EFGH is a 2 times enlarged drawing of quadrilateral ABCD.
H

i s g 3

() Which side corresponds to side AB, and how long is it?

2 Which angle corresponds to angle B, and what is its measure?

(@ How many times a reduced drawing of quadrilateral EFGH is
quadrilateral ABCD?

@ Which side corresponds to side FG, and how long is it?

(& Which angle corresponds to angle G, and what is its measure?

Enlarged and reduced drawings are done by making the sides of

the ariginal geomatric figure longer or shorter at the same rate,
not by the same amount.




~
Draw triangle DEF as a 2
times enlarged drawing of |
triangle ABC. i
4 B C
;')When we drew a
T Let’s think about how to draw an enlarged drawing,. .
- congruent triangle...
@ {Watch}
HowtoDraw |
Congruent |
Triangles / How |
to Draw an |
Ahglu |
. Page 274 0 ’
E o Page 275@

0 First, draw side EF which corresponds to side BC. How long should
side EF be?

e Next, to draw vertex D corresponding to vertex A, which sides or
angles of triangle ABC do you need to use?

A Ami

~ You can make an enlarged drawing without using the
| lengths of all the sides and the measures of all the angles, just o
. 11ke }ruu can draw a congruent figure without uﬁmg them ali

dktional Problems

Draw a % reduced drawing of
25 1 V]

triangle ABC on I:hE nght

The way of dmwmg an En|arggd oF
Bt ﬁ reduced drawing of a triangle is similar to

m : WY the way of drawing a congruent triangle.




In a, Kota made an enlarged drawing on top of the original triangle.

Triangle GBH below is a 2 times enlarged drawing of triangle
ABC from problem B on the previous page. Think about how |
to draw triangle GBH.

" Vertex B of triangle GBH is on

vertex B of the original triangle, ABC.

Let’s think about how to draw
enlarged drawings using a
point as the center.

B C H

ﬂ How should we decide the positions of vertices G and H?

_ The length of side BG
il as compared to the

i length of side BA is...
Haruto

. If you use a point as the center to draw an enlarged /reduced drawing of a

figure, . all you have to think about is how many times as long the sides of
the enlarged/reduced drawing are as those of the original figure.

a Draw a 2 times enlarged

L
and a 5 reduced

e
Misaki

drawing of quadrilateral
ABCD on the right.

Srape251 W|

B C

Ami s m In tha 2 times enlargad drawing in a, the lengths of the :

diagonals are doubled, too.




Of the following types of geometric figure we have studied so
far, check to see if all the geometric figures of a given type are
enlarged or reduced drawings of the one in the red box.

Let’s investigate the relationship between the measures of angles and
the lengths of sides in each type of geometric figure.

__________________________ ES A

Isosceles triangle Equilateral triangle

——

e Rectangle Square
| |
| H 1 | <>
Parallelogram " Rhombus

0 C

Regular pentagon Regular hexagon

" Isosceles triangles have 1 Equilateral triangles of any size have
different measures of angles, angles of 60° each, and the lengths
80... P of the sides are...

H:a:utu
@ Which types of geometric figures are all enlarged or reduced
drawings of the one in the red box?

rhombuses are enlarged or reduced drawings of the rhombus in the red box.

Riku

Whan we took ancther look at the types of geometric figuras we have studied
, 5o far by focusing on enlarged or reduced drawings, we made a new discovery.




o Applications of Reduced Drawings
EI| I.'l:-llll.ll" —-‘Fh‘"\‘-
The figure on the rightisa ) N s F,@?ﬂ

reduced drawing of the area
around a school. The actual : = o (O
length of ABis 300 m,and itis | & J |z wlf
shown as 3 ¢cm on the reduced | ‘ :

ST m——

.@_ | =y, Mailbox

drawing. What is the direct o | e LE l"'k'-“-"». H

distance from the school to the
mailbox? How about the g
dmtance al{mg the path’ y:

T Let's figure out the actual distance using a reduced drawing,

.--.1 m cm
;--*@ Express the rate of reduction using a Length on Map| | '3

fraction. Also express the rate as a ratio. 5 a1 Length |30 000

The rate in which an actual length is reduced is called a

scale. A scale may be expressed in the following ways.

I : 0 100 200 300m
@ W},GDU ® |t0,0'00 @ | | | |

sf‘f?ﬂ In the figure above, measure the length of BC and determine the actual
distance of BC.
Also, What is the actual distance of the path from the school to the
mailbox?

1}‘"‘ In the figure above, measure the length of AC and determine the actual
dmact distance from the school to the mailbox.

- If you use a reduced drawing and a scale, youcanfind . §
actual distances. Shiho
¢ Find the length of the Akashi
Strait Bridge on the map on the
right.

With a reduced drawing, now |
™ know how to find a distance that

B m is difficult to measure.




-'ﬁ-:.
The diagram below shows Haruka standing |0 m from the
school building and looking up at corner A at the top of the |
building.
What is the actual height of the school building?

A
R
E, e fo
[‘*TT,EEDF Cr—= e
Maska 1 0M T ké;:

Let’s think about how to use a reduced drawing to figure out distances that
cannot be measured directly.

% o Using the method below, draw a ?{Ija‘ reduced drawing of triangle
ABC.

(1) Measure the actual distance of BC. Find the
4(In the diagram above, itis |Um] _

- 1 L H e B
length that is 200 of the distance and draw |
a corresponding segment. ‘

(2} Find the actual measure of angle B using the -
method below. LEIn the diagram above, it is EEJ |
: s — e W,
How to measure angle B
When using a tool like Taped together
the one shown on the - ; ‘P( —
right to look at a target, 5?-_-»; EoaRm ) el
ﬂlE measure Ehﬂwn ..IIK;I:-.‘::;.-:I u : 1\ r: “-.'.-;::I‘
with the = s the TEE L sk
angle that you are LT
looking up at. B e i a-String

Straw (taped together) e o




i & |
O"I'l'ueﬁgure on the right is a —200

reduced drawing of triangle ABC.
Measure the length of side AC.
Then, find the actual length of side
AC by calculation.

g A0 C

{£) What is the actual height of the school building?

= ,|Dl e
il £
4 Don't forget

Ifl- M BA50° ,_,-"I T ! E ¥ about the height
R / i " to Haruka's eyes.

e

)

iom~

’.‘ . Ifwe know the length BC and angle B of a right triangle ABC,
~ we can use a reduced drawing to find the actual length of side %

é In the drawing below, what is the actual width of the river, AB?

Draw a ﬁ reduced drawing to find the distance.




: Wrapping Up Your Learning: Enlarged and Redu:d Drawings '

{1
i -c ]
A B

eniarged and reduced

--“¢Dn the grid below, draw a 2 times enlarged drawing and a | Can you deaw

8 ||r.|-.-.|||,'\.||:.ir'|_.|
% reduced drawing of the parallelogram ABCD below. | g . i
- 1 rgeG3 [ l
B |G

.‘ Cam you draw a
reduce] drawing?

rageG6 [
rageG7 [EJ J

ik
-

' I Using the map on the right, figure out the ' -4 JOu figure Gut
‘ ;$ B ; P A < the actmal distance
actual distance from Tokyo to Fukuoka. using a reduccd
SEPPL’“' drawing?

rag G [

® Aqurr]
0 250 500 750km Nifgatn *5end
l | 1 | |
Emr’a :
Tok) {
' Kobe S |
1'Hn'lul:|'i.r.ru. .. - N:@leﬁ Yakahama :
b Takamate ok {
v Flﬂﬂlv.‘lk..f F E
|
i
1

*#  Let's figure out distances
between many places. '

*haha
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Focus on the Lengths of Sides and the Measures of Angles and
Think about Relationships between Geometric Figures

(D Quadrilateral ® on the right is an enlarged AT
drawing of quadrilateral & .
Shiho is explaining the properties of the (@)
quadrilaterals on the right. What elements of ]
the figures is she focusing on? C
E H
Angle A = angle E, angle B = angle F, @
and...
i The correspanding are all
Shiho equal. I F G

Length of side AB:length of side EF = 2:3,

length of side BC:length of side FG = 2:3,

and...

Ratios of the lengths of the corresponding
are all equal, 2:3.

(2) When two geometric figures are congruent, how are the measures of
the corresponding angles and the ratios of the lengths of the
corresponding sides related?

Properties of the relationship between geometric figures are

%# made clear when you find the lengths of the corresponding
w sides and the measures of the corresponding angles.

Look back on what you have learned in “Let’s Investigate Geometric
Figures that Have the Same Shape but Different Size” and discuss.

Mow | know how to explain that two A reduced drawing can

m geometric figures are the same in shape 0 be handy. It helps you

by focusing on the measures of their find a distance you can't

Harulo angles and the lengths of their sides. Ami actually measure.

MRS In junior high school, you will learn about congruent
o shapes and enlarged and reduced drawings in more
detail.

F'agez 62




‘What did you learn about

circles?

Let’s look back on what you learned about circles.

A line connecting the center of a
circle to a point on the circle is

called a

All the | | of a circle are the

same in length.

The | is twice as long as the

“radius

radius.

| The Iength around a circle is called the
"9 circumference.

W The number that expresses how many times
as long the circumference is as the diameter

is called b

The circumference of the circle on the right
is 10 X = L, 0r - cm long.

[ Lmﬁ:.l.mm ]
iy Cirel
m About how to find the area of a circle, we haven't... &) Page 275@ |

Kota

T N e W T S DU T M T T - T R L, e e e

The size of a circle is determined
by the length of its radius.

| think there may be a relationship
between the area and the radius.




A
5
I.

Let's Thlnk about How to Calculate the
Area of Circles

Two students are thinking about how to find the
area of the circle on the right.

FEREF '

| wonder if we can use the ways of finding
the area of geometric figures we have studied.

When we thought about the length .
of a circumference, we [...] regular e
polygons in and outside the circle. Riku

We are first going to figure out the are;"é_ !
of a circle with a radius of 10 cm. - 10cm}A
Think about how many times larger | R o
the area of the circle is as a square with|

l 0 cm sides. J
* Since the radius of the m
T Let’s find an approximate area of a circle. circle is as long as each O
side of the square... Hamii

Er'j Use the figures below to estimate.

i As you can see, the area of the circle i is ¢ greater than
times and lessthan,  times of the area of a square
whose s SIdE_? are of the same length as the radius of the
circle,

Ami

i | a | want to investigate the area of a
Misaki & o' circle in more details. : m




a Think about how to estimate the area of a circle more closely. }

e N s oo

i ' Think about how many plf we draw regular ;
i © e’ squares there will ~ polygons that fit perfectly - §
Misaki | be,..

inside the circle...

T Let's investigate the area of a circle in detail.

i
|
!
| !
| .
| |
! |
|
: | em
| 'em
| The number of . is | ------ em’ -
! . & & cm? |
. P —
- The number of [ s » We count each of these as a
M half of a square -+ jﬂ::m= ‘
The area of the circle is | ix 4= | Anewear - abkaut] | il "




b

" ';._-ﬂ Haruto

g figured it out by drawing a regular __—

5
| 6-gon inside the circle. i

® One triangle

Base -
Height -+

Area -

* Area of circle

X 6=

Answer about | cm

i Y By . : : :
o oo P What will happen if we increase the number of vertices of
Page 275 @ ‘v a regular polygon?

o Based on these two students’ ideas, about how many
times as big is the area of a circle with a radius of 10
cm as the area of a square with |0 cm sides?

The results these two
students obtained are...

- The area of a circle with a radius of | 0 cmis about 3. | I

times as large as the area of a square with | O cm sides. b

Kot ' ﬁ-"‘d""-! It seems like the area of a circle is also
A <
related to pi..
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Look at the picture below and think about a formula to 2
calculate the area of a circle. 3

o If we keep dividing the circle into smaller and smaller pieces and
rearrange those pieces, what shape is it becoming?

Rearrange
" m

i

{Move)

You may think that if you keep dividing the circle into smaller
and smaller pieces and rearrange them, the shape is becoming a
rectangle.

T Let's come up with a formula to find the area of a circle.

# €3 In the diagram above, are ® and ® equal to the lengths of which
parts of the circle?

b 9 Consider the shape made of rearranged pieces of the circle as a
rectangle, and make a formula to calculate the area of a circle,




Area of Rectangle = Length X W“dth

Area of Circle = radlus X a ha]f of the circumference
a half of the circumference

Circumference=diameter * pi = diameter X pi+ 2
i T S e L~ g

= radius X pi
m

T
NP

Haruto \diameter + 2

A half of the circumference can be calculated by radius X pi.

~

The area of a circle can be calculated using the following formula:
Area of Circle = Radius X Radius X Pi

The area of a circle is about 3.1 4 ; o
ﬁmﬁasbigaﬁmeamnfaﬂquarethathaa Bmabnut&lﬂ-ﬁmgas
largeas.#;

the radius of the circle as its Bitle, isn't it?

e
4

¥ | ook at the next page for how to
rearrange pieces of a circle into a triangle.

Q Calculate the area of a circle with a radius of 10 cm using the
formula above.

Calculate the area of the following circles.

: - D

Mdn'.wi"'*'“"“
> Page252 X

aFind the area of the shaded part in the diagram below.

~10em~._.--10cm--,

£ =4 2 7. Turn it...

10cm

W i ) !
Shiho ﬁ@i 'a were able to find the areas of many different sized circles and the |

. areas of a half or a quarter of a circle,




Another Way to Make a Formula
to Calculate the Area of a Circle

You can also make a formula to calculate the area of a circle based on the
fu:n]_lawing idea.

(1 Divide the circle into small pieces.

% That's the same as the
idea on page |08 so far.

(2) Open the circle wide.

w# Consider the small pieces
# of the circle A as triangles.

3) Gather the vertices of A in one point.

Remember that triangles of any
#  shape have the same area as
2 long as their bases are of equal
length and their heights are of
equal length.

The rearranged pieces of the circle can

be considered as a triangle as shown
on the left.

‘F’ (1) Wind a long pieug:... ~._ Areaof triangle =  Base X Height + 2
: “,Im ) of string to make a \x\ ; : .

L circular shape. \ Wit i : ;
| —_— | Area of Circle = circumference X radius + 2
~ If you wind and cut a string|

‘ @Makeacut | as shown on the left, you kL i . f
alongradivs =& will find that the circular | Since Circumference = Diameter X Pi
| of the circle. |

radius  Shepe becomes a |

\ < iz Fals. Area of Circle = diameter X pi X radius + 2
i o e e et T P
- circumfere : : j
— « = radius X radius X pi

| diameter + 2




4 Think about how to find the

{ Grasp the problem,
area of the shaded part in the

diagram below.

& What problem are we
going to work on
today?

~ Plan how to find the answer. ® What idea may be
useful to solve the
" problem?

* Which part of the figure can you i
calculate the area of easily?

e

@ 15 there anything you
Ami have learned before
that you can use to

' Look at Kota’s idea and find the areas of the three solve this problem?

geometric figures below.

fn -\ Kota

AP B gl

[] |
10x 10 10X 10X3.14+4 10X 10+2

fem?) = (em®) =" em)

Let’s think about how you should consider the

i e Write d ideas.
shape of | to find its area. AT
+ (=1 Think about how to calculate the area of the //’ by ® [s your idea clear to
combining the three figures above. others?
m Haruto @ If you Hgured it out
i — one way, try to think
ﬂ : \ 4 of anather way.

{Move)




Geometric figures we know how to find the area of

b e, S e T e W T

B

a 4

[Q* 10 10X 10%3.14+4 10X 10+2
= 100{ecm®) =T7B.5(cm") = 50{cm’)

.0 Look at Haruto's idea, and then explain his idea

Learn with your 3

classmates. by writing math sentences.

® Can you understand

your classmates’ ideas :

based on their diagrams & Look at the math sentences Ami wrote on the next

and math sentences? :
page. Explain how she found the area.

® What is common and

what'is difSerent *#  The area of what part is the answer to

about your own idea . 100 — 7B.57
and your classmates’ Draw a diagram like Haruto did.
ideas?

') Look at Riku's idea on the next page, and explain
how he figured out the area.

® What are the good # 110 What is common among the three students’ ideas?
pomnts in your
classmates’ ideas?




Deepen Your ({3

Ami

100-785=21.5 | :
21.5%2 =43 | .

100—43 =57 185 + 7185 — 100

Answer 57cm’ Answer 57cm’

.-} Look back and summarize today’s lesson. Look back and
summarize today's

1 lesson.
™ ® What did you learn

Even the areas of shapes like the can be trom today’s
investigation?

figured out  if we think about how to combine

geometric figures whose area we know how to

1 b I s ME L ® Which way of
find, such as ; Q‘ and m thinking was useful?
% & | o

¢Calcuiate the area of the shaded region.

Put itinto use.
B+ ¢ | | o

# Can you what you
! learned in a new
8cm problem?

| '-‘F'-'l5|52_52 Y




September 15

Harato < Problem> e
Think about how to find
P the area of the shaded
He fonused on the part in the diagram on 10em
shapes he knew how to the right.
find the area of.
‘ - * Let's think about how vou should consider
the shape {}F@ﬂ: find its area.
He used diagrams to
show the combinations <My idea >
clearly.
/ ua = | learned how tor Find
b, I'l | the area of g o
1 3%, )| —  1%.5 September 13.

When you work on m ,
problems, not only write X 2 - - i |
math sentences and
answers but also 25.5 x z = &
consider using: -

© Diagrams Answer B cm

 Tables

@ Graphs The g Flaure was considered as two ? Figures,

Wy
i w
: She wr h
Althouah today’s shape was different From the ; Gta:ow b
_ learning from before was
shape we studied on September 13, the ldea of useful
focusing on the shapes we already know how tor
find the area for could be applied today, too.




MNote Taking
Tip

Today’s lesson was based on
what he had learned. So, he
added the date of the lesson so
that he can go back to the page of
his notebook.

<Riku's idea>

LT

85 4+ MW | - | W

.| N
Answer 7 of

Combining Flaures

with known areas.

< Summary >

Even the areas of shapes like the%can be
Flaured out IF we think about how tey combine
geometric Alaures whose area we knoww how

tey find such MD‘Q' and é]

<My Reflection>

| thought it was difficult to find the area,

but when | looked closely, | realized the shape
was a combination of Flgures with areas |
dlready knew hodw tor Fline.,

Riku

Ami's idea was to pay attention to the
unshaded part ? . lwant to try to use

Ami's idea in other problems.

Note Taking
Tip

2)

He combines diagrams
with math sentences to
show his idea clearly.

He found out what their
ideas had in common.

U L L

He summarized the
usefulness of focusing
on the combination of
geometric figures.

W

: *He wrote about further
| ideas he would like to
' investigate.
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{1} Masashi made a pizza for one person. Listed below are the ingredients
necessary to make the pizza for one person.

Pizza for one person (10 cm in diameter)
*25g Flour - 5slices Salami
* 10 g Pizzasauce - Sslices Bell pepper

209 Cheese. * %teaspmns Dry yeast

Next, I'm going to make a
big pizza and share it.

Marashi

He is going to make a pizza that will be as thick as

but twice the diameter as the pizza for one person.

(D What will be the diameter of the big pizza?

(@ How many times as large will the area of a pizza with the diameter of
20 cm as the area of the pizza for one person?

Area of pizza for one person li’( x3.14 =| T (em?)
Area of pizza with diameter of 20 cm X , wd el (em®)

| guess a pizza with the diameter
of 20 cm is for about | | people.

(3 When working on math problem @, Ami thought about how many L
times as large without doing calculations. Explain Ami’s idea.

She focused on the double radius...

Area of pizza for one person E X 5 % 34
|52 2
Area of pizza with diameter of 20em |0 X |0 X 3.14

& Find the amount of flour necessary to make a pizza with the
diameter of 20 cm.
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4 There is a circle with the radius of 10 em. Select the math
i sentences that will calculate (1) and @) from & to © below.

Use 3. 14 as the value for pi.
(' Length of the circumference (@ Area of the circle

@10x3.14 BI0x2x3.14 ©I10x10x3.14

é Calculate the area and the perimeter each of the figures below.
0] @

5 Calculate the area and the perimeter of each of the shaded
parts of the figures below.

circumference of circle @& ?
How many times as much is the area of circle (B as the area of
circle @A) ?

o Do you understand
the formula to

calculate the area of &

U

| eoeios D |

circle?

How many times as long is the circumference of circle & as the

=l
&

of Can you find the area

-
-

of a circle and the
perimeter of a shape
with circular parts

f FugulGBJ

Can you figure out
the ares and the
perimeter of Hiues
made up of ligures
tor which you
already know how o
Cisbenlate the area?

Page | 08 [E |

Page | | ] R |
4 ;

Lan yon compire the
lemgths of
circumierences andd
thi sreas of circles by
wesing formulas?

Page | 08 [E} I

.
-




Grow Your Eyes for Math" ey Viwpaints s hining

...-’"‘."-'.'." Review Formulas and Think about the Relationship between
il the Area of a Circle and the Area of a Square

Riku is reviewing the formula for finding the area of a circle.
Write the numbers that go in the | | and explain Riku’s idea.

m Riku

Area of Circle = Radius ¥ Radius x

The area of a circle is about
times as big as the area of a square
you can draw on its radius.

Focus on the Characteristics of Geometric Figures and Think
| about How to Calculate Their Areas

10em

Think about how to calculate the area

of the shaded part of the figure on the
right. Which part of the figure can you
calculate easily?

m, Focus on the shapes | know 10 e

how to find the area of...
Mlisaki :_,

Iﬂcmg

Ocm!

“10em

Look back on what you have learned in “Let’s Think about How to
Calculate the Area of Circles” and discuss.

Mow that I've learned When we focused on the geometric

f-_u -:\ about how to find the area figures we knew how to find the
of a circle, | know more area for, we were able to find the
Kata ahout circles than before. Shiha area of a shape with curves.

e In junior high school, you will
@ think about how to find the area
of geometric figures as shown
on the right.




l Do You Remember? ... ..

“ Which ratios in & through © are equivalent to 4 : 3?

: : : 2.3 4.3
E Which will have a lower price for one notebook, 8 notebooks for |,000 yen, or 6
notebooks for 780 yen? R -

:' Per unit quantity ]

o\ Pege 2730 )

The table on the right shows the number of Number of Students Who Borrowed Books

students in Atsushi’s class who borrowed books Days thheweekiMunTue WedThul Fri
from the library last week.
How many students borrowed books per day Nmﬁw 121601410
on average? an
| Average
Fage 2732 !
Wy T T IR e e R Rt IR L e ==
; Eoo i)
N Calculate the area of the following figures. e |
@ Triangle __ (2} Trapezoid @
- e i _Bem. -2cm
5 - . % i llr,-'"
Scm f /F I:|,:_5 cm..
4ecm :
, \ ; 6cm :
\ - ; i fem
. em Tbem Tl 0em T
T T
E Calculate the volume of the cube and cuboid below. | Euhand Eubor |
JSJPsingy o )
@ 45 cm
3.5cm [N
Fill in the blanks @ to () @ @ @ B &
with fractions so that the 0.9 0.6 { 0.25
sum of the three numbers = [
in any column, row, or ® | © i 1 | ]
along a diagonal is equal. : 12 4
D RG] ORI @)
I_G- GaS
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" What did you learn about p'rlsms

and cylinders?

Let’s look back on what you learned about prisms and Prisms E:

cylinders PRS-
| *uimm
l'ﬂ!:lil ,"I.l
g i'
i 6em
Pl |
i
g T hem T
Sl
i If you carefully look at the shape
,11 Bases of prisms and of the base, you can tell that @ is m
i - cylinders are a rectangular prism and that © is il
= Haruto congruent. a ! ; Misaki

Lateral faces of prisms The lateral face of a
- @ and @ are all cylinder is a curved
Ami rectangles. face.

The height of a prism or a cylinder is the perpendicular line
between the two bases. The height of prism @ is | cm. As for
B and ©..

About how to find the volume of
a prism or a cylinder, we haven't...

e T T S Wy T T o T

We know the lengths of the
edges, the radius, and the
height, but...

| wonder if we can make a
formula for calculating the
volume of prisms and cylinders.
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-------------------------------------------------------

The volume of a
cuboid is...

 Formula for calculating |
walume of cubaids |

Page 275 & ]

4N
e

&) Scmis
Think about how to find the volume | ‘)

of the rectangular prism @ on page

1 20. .

ﬂ Using the formula for finding the volume of a
cuboid, find the volume of the rectangular prism
on the right.

I T

T Per o A

@ w Height| [Volume ok Tl
//", GER =] i - A

_ i —$::::1L;_ﬁ
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This rectangular prism can be considered as a stack of six
rectangular prisms with the height of | cm, as shown on
the right.

@ Compare the number that expresses
the area of the rectangle at the base
and the number that expresses the | 4¢ v Gl Y
volume of a rectangular prism with | 3 L 2
a height of | em.

The area of the base of a prism is called Area of the
Base.

When the height of a prism is | cm, the number expressing the Area of
the Base and the number expressing the volume are equal.

Let’s think about how to find the volume of a
rectangular prism by using the Area of the Base.
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99 Using Area of the Base, take another look at the math sentence we
used to find the volume in €0,

(Cuboid) @E\l}_lltj (@1\3@

5 X 4 X 6 =120

L
(Rectangular Prism)

The volume of a rectangular prism can be calculated by Area of the
Base X Height.

Length % Width in the formula for finding the volume of a cuboid is J
considered as Area of the Base.

0 Using the math sentence of Area of the Base X Height, can we also find
the volume of a cube as shown below?

n | wonder if we can also calculate the
Ami o X o volume of triangular prism & on page
i 120 by the math sentence of Area of
l the Base * Haight.

Think about how to find the volume
of triangular prism B on page |20,

T =M Haruto
Think about the volume as Also in the case of a triangular prism, consider
half the volume of the if the number expressing the volume of a
rectangular prism... triangular prism with the height of | cm is equal
i to the number expressing the area of the base,
then...
-
‘r_":::-._.f-":’j
e 1 (5 o |
E“"""{:"'4 L Jem 1 lem®

EX4X6+2= (cm’)
4X54+2%x6=| [icm"
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o Compare the math sentences the two students wrote on the previous
page, and think if the volume of a triangular prism can also be
calculated by the math sentence of Area of the Base X Height.

(Misaki) 5x4X6+2=  [(cm)
(Haruto) 4X5+2x6= i ii’.llll'l'la)

The math sentence Haruto wrote is the same as that Misaki wrote. So, the

volume of a triangular prism can also be calculated by the math sentence
of Area of the Base X Height.

Let's summarize the formula for finding the jr}Eh::th rectangular
volume of a prism. and triangular

prisms...

Shiho

The volume of prisms can be calculated by using the following
formula.

Volume of Prisms = Area of the Base X Height

¢ Find the volume of the prisms below.

The same formula can be used to find the volume of ]
any prism,

L

dcm

ek @ ' Among the solid figures on page 120, we
Riku f haven't found the volume of cylinder ©.

Think about how to find the volume
of cylinder © on page |20. :

The volume of a prism can be calculated by the
math sentence of Area of the Base X Height, but...

-

Let’s think if we can also calculate the volume of a cylinder by the math
sentence of Area of the Base X Height.




0 Look at the diagram below and think about how to find the volume
of the cylinder on the previous page.

A half of the circumference Thieli is‘similar to the way
= s of finding the area of a

circle on page |08..

3X3X2X3.14+2X4 = (cm®) === (1)

[Mwlf-nfﬂ\egxumiermce ] =

o What math sentence can you write to find the volume of the cylinder on the
previous page if you put Area of the Base X Height in the math sentence?

3X3X3.|4X4 = (em®) -+ (2)

ls the answer to this
math sentence equal to
that to math sentence (1)?

Math sentence (1) is the same as math sentence (2). So, the volume of a

cylinder can also be calculated by the math sentence of Area of the Base %
Height.

The volume of prisms and cylinders can be calculated by using the
following formula.

Volume of Prisms/Cylinders = Area of the Base X Height
u You can find the volume of a prism and a cylinder J

with the same formula.

Find the volume of each cylinder below.

£
[}
Gem

Sy Mﬂmmlp?ﬁm‘m‘

2Page253 M|

The triangular prism on the right has the
volume of 50 cm®. Find the height of this prism.

124 Shiho




Think about how to find the

volume of the solid figureon |
the right.

- | wonder if we can use the
il formula for finding the volume
Misaki of a prism here.

Bases of a prism are the top and bottom
faces opposite of each other, so...

Let's think if we can use the math sentence of
Area of the Base X Height here.

}-:0 In order to use the math sentence of Area of
the Base X Height, which face should be
considered as the base?

9 Try to find the volume by using the math
sentence of Area of the Base X Height.

9 Is the volume you found in £ the same as the volume you found by
using the way you studied in Sth grade?

In 5th grade, we divided a
solid figure into twao

calculating Area of the Base X Height if you  consider the figure
as a prism. ‘

We thought about which face should be
considered as the base,

You can even find the volume of a solid figure like @ by ]

¢ Find the volume of each of the solid figures below.
®




rapping Up Your Learning: Volume of Prisms and Cylinders )

Check Your Unders

i Calculate the volume of the following solids. | Canyou caleulate the
| : volume of prisms
® 1 ?Em'---._ and cylinders?

D~@
5em 3cm Paze | 2| 1
(d Paga | 22 H

@F‘Iﬂ|23ﬂ

&

8cem- .
n ,
= .| Cﬂl‘-’:lllate th’E 3 cm | i * Can you consider the
; sailicd figiine as a prism
Vulme uf th.e frmta | and calculale its volume

by using the formula?

solid figure on the 5em| :
right by using the P T PIRSET )

4em- A0 :
math sentence of AL (,_;.f -Bem-..
Area of the ‘ ' ;
Base X Height. 3 CT -t 2 f:m
I Ié Calculate the volume of triangular prism @& below. 4 Can you find tl:.ehheiﬁhl
We are going to make rectangular prism ®, which will have | oo voumer

the same volume as the triangular prism. How many cm , Page | 2 |
will the height of rectangular prism ® be? 3 reze | 22 [

|
¢ '

[ o —

£

1 -




3: Volume of Prisms and Cylinders

¥

Look back on and take another look at the meaning of

formulas, and think about how to find volume

@ InB¥on page |21, we took another look at the formula for finding
the volume of a cuboid, and found the volume of a rectangular
prism.

Which part of the following formula represents the area of the base?
Volume of a Cuboid = Length X Width X Height
(2) We are going to find the volume :

of the prism on the right. Based ; :

on Kota’s idea, explain how to fic:m 2 cm!

find the volume. \v‘é“‘
This is a triangular prism =~ Bem

with a triangular base. Since -1 ..

the number expressing the [Z:-2~ ﬂ
volume of a prism with the S i
; cm’ | 4 Kt

height of | cm is equal to

the number expressing the .

area of the base, you can use the math sentence of
% Height...

(3 We are going to find the volume of -
the cylinder on the right. Name all
the segments you need to know
the lengths of,

Look back on what you have learned in “Let’s Think about How to Calculate
the Volume of Prisms and Cylinders” and discuss.

Mow, amang all the solid figures

We have found that we we have studied so far, the sphere
ooy can find the uclnlums of ﬂ is the only one we don't know how
: prisms and cylinders . to find the volume of. | wonder if ' |
Shiho with the same formula, Haruto there is also a formula for finding

the volume of a sphere.

“ In junior high school, you will
think about how to find the As
volume of solid figures as shown

on the right.




Let’s Determme Approxlhate Area
and Volume

Sometimes when people talk abou a large area,
they use the Tokyo Dome as an example to ask | wonder what the area
about how many will fit inside the large area, of the Tokyo Dame is.

Think about how to determine the area of J ( TheFormudester

| ot et |
the Tc-k}ro Dome :

| Page 2758 |

Let’s think about how to calculate
the approximate area.

+ €1 When you look at the Tokyo
Dome from directly above,
what shape does it look like?

- Determine the approximate
area of the Tokyo Dome by
assuming it is in the shape of a
Squﬂl"f!.

Mt Sarsnecs 8

Answer about m !

| want to find the area
af various shapes.

'__ !.;.ll ' | guess we may cansider '
m Riku | 50" tnis shape as a circle, too
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¢ Calculate the approximate areas of the following,

Hanshin Koshien Stadium  (Nishinomiya City, Hyogo Prefecture)

You can also determine the approximate area of things around you
if you consider them as the geometric figures you know how to find

the area of.

éCalculate the approximate areas of various places where you live.

1 | want ta think about the approximate capacity
Kota " et x
‘ and volume of solid figures in the same way,




Determine the approximate CapﬂCll}'
of the school backpack on the right. |

".l"l'. o

LS‘;' e
Riku

Let’'s think about how to calculate the

approximate capacity.

Like the approximate area..,

e 0 What shape does this school backpack
look like?

@ Determine the approximate capacity of

the school backpack by - erormesorcuciasngvtameat |
= . ais | Cubes and Cubaids |
assuming that it is a .| Page 2758 .
Cubﬂidﬂ ——— e ey a = —mee
e Answer about cm’

¢Calculate the approximate capacity or volume of following,

(1) Milk carton @ Cake

AEem..

You can also determine the approximate capacity or volume of
things around you _ if you consider them as the solid figures you
know how to find the volume for.

Determine the approximate capacity or volume L
of various things around you. dhu




. Using a Map, Calculate the Approximate Area of Various Prefectures,
Cities, Towns, and Villages.

(Example) Calculate the area of Hokkaido by assuming it is in the shape of a triangle.

!

50 100 ISka]
| | |

() Measure the lengths you need to calculate the area of a triangle in the

map above. _ : :
@ Using the scale provided, determine : | Ir:;:'l:s;:tz ;E“:;' 4
the actual length of the measurements @ doesn't it? 3
You madeill@‘ PR = e v
@ Using the actual length obtained in @), (e whar S
calculate the approximate area. . o, Hokkaido is 83,424
ki’

(Sowrce: Websile of thiz Statistics Bureau of Japan]

. # | wonder what the approximate area "
| is of the prefecture | live in. .

ik R, SR 2 =4

131




8 Focus on the Characteristics of a Shape and Think about How

B to Determine its Area Based on a Similar Geometric Figure

Think about how to determine the approximate area of the lake below, and explain
how to determine it.

Lake Tazawa | (Senboku City, Akita Prefecture)

(1) What shape do you think this lake looks like?

e0 Ore

Kotz

@ Determine the approximate area
of this lake by assuming that it is
the circle as shown on the right.

“ The actual area of Lake
Tazawa is 25.8 km'.

[Source: Website of the Statistics Bureau of Japan|

Look back on what you have learned in “Let’s Determine Approximate
Area and Volume” and discuss.

Mow | know that we can | thought we could

ﬁ determine the approximate area ﬁ consider the same shape

i or volume of any shape if you i differently, for example,
Riku consider the shape as a figure Misaki as a circle or a square.
you know how to find the area
or volume for.

i




r U M Tl e e, Sl ~eetey s T, “
I Do You Remember? o=
n There is a regular hexagon in a circle as shown on /
the right. [ Sum of the Angias of a Triangle and a Quadrilatersl { Length |
Araund Circles j !
< Page 275 @ £ | %

(1) What is the measure of angle @) ?

(2 What is the measure of each angle of a regular
hexagon? \ /

@ How many cm is the circumference of this circle?

- r..ﬁ.‘...;;._........_._._ B
E Answer the following questions. |L Page 273G |
(D) What % of 145 gis 87 g? > T
(2) How many people is 48 % of 250 people?
@ How many cm® of volume is 70 % of 63cm®?
Hum—up‘
ﬂ Find the number that should go in x in each of the following.
O 4:3=x:27 @ x:42=5:7
iy 3
B8 Rectangles ® and © below are enlarged and reduced drawings of @, respectively.
eeeBem—.._
-dem - :
zem ® el
3cm @ : oy
|.5cem| ©

(D) Find the number for x and y.
(@ Rectangle B is an enlarged drawing of rectangle & . Rectangle © is a reduced
drawing of rectangle 4. By how much are ® and © enlarged or reduced?

o s

Fill the T .with +, — ¥, or + to complete each of the following math

sentences. Some of the
7% i 1 g B P WRELST & e B e L math
@ 3.3 el @ 313 3_3 sentences “
| ! | I | | | | have more
iz = —_— — —_= ._: 1=
of answers.
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Extending
Mathematical
Thinking

Fix the Whole © Think Using a Diagram &
Quantity

It takes machine A | 5 days to pave a certain road, while it takes machine

B 10 days to do that.

If you use machines A and B together, how many days will it take to pave the
road?

We don't know how
D long the road is.

Ami

0 Find the answer based on the two students’ ideas.

Since the least comman
ﬁ multiple of 15 and 10 is

_ Consider the length of
-

g 30, assume that the road j the road as |.
5 i Misaki
Riku is 30 m long. |
|
(1) How many m of the road can A pave | (1] What is the fraction of the entire road A
per day? How many m of the road can pave per day? What is the fraction
can B pave per day? of the entire road B can pave per day?
o | e
I e 30M VB s i
A | A Pt
x'{"—.-- ---_____/ \: A -_._____
ldag " meee | Sdape""" et A T
|
My e 30M R e
A i i ; Sy
B F——t——t—t——t——— B |ttt
S e e et
| day e Uy | day B £ T o
i2) If you use machines A and B (2] If you use machines A and B
together, how many m of the road together, what is the fraction of the
can they pave per day? entire road A and B can pave per
How many days will it take to pave day? How many days will it take to
the entire road? pave the entire road?
. ' |
Lm0 L 76 e
- g =g [0 .- I ———— 3
AN ~ | Alomey e
g kLA | B '““:1}" =7
| dai T days----- il | day T x days—— o
s

m ' Assume that it takes x days.



0 It takes machine C | 2 days to Eave this road.
If you use machines A, B, and C together, how many days will it take to
pave the road?

Riku . Misaki
._;.;'-.':I.;:-._'_-ﬂ:,. ¢ i

" The least common multiple of 15, 10, " Consider the length of the road as |. C
and 12 is 60. Assume that the road is
&0 m long, and find the length of the
road that can be paved per day. |

can pave 5 of the entire road per day.

L 1572
el [ s T
A ....:mﬁ-‘jﬂh’;_‘.{nﬁ{]m Bl - g‘ "j“*,’i:, e
el My . ".:-:'J dﬂi ¥ )
{: PQ:IJJ‘E_'&} __’__x’)i C H'"E'Ir“-I days-—""
ey Since  of the entire road can be
Since| | m of the road can be paved paved per day,
per day, i~ el Nl Answer days
60+ =| | Answer days

@ Compare the two students’ ideas and discuss what you notice,

It's easy to think about if you Even if machine C is
assume a length, but it's more added, you still :
difficult to change that consider the entire At
assumption once it's made, length as |.
2' When you used faucet A to fill a tank with water, E 3 3 ﬂ ,
it took 9 minutes to fill the tank. When you used A Stnisubes
faucet B, it took | 2 minutes to fill the tank. When [ 3 i 3

you used faucet C, it took | 8 minutes to fill the
tank.

If you use faucets A, B, and C together, how
many minutes will it take to fill the tank?

W




Let's rewew what you Iearned

about proportional relationships

| Relationsh
We have studied how two quantities changed in :;;??;@ iw]

relationship to each other. We also studied proportional :
relationships, Add _ to the we

: : ; g ; ; tables and find =,
In which of the following situations is Yy proportional to x? ik

A The time (x minutes) and distance
(y m) a person walks at a speed of
60 m per minute

Speed per minute | X | Time | =| Distance|

60 X =y
Time z{min) | | 2 3 4 5 6 c
Distance y(m)

The length of | side of a square and its area

Length of | side | % [ Length of | side | =| Area |

x X % !
Length of | side zlcm) | | 2 3 4 5 | & 4 §
o, y(em) | -

© The time it takes to fill a water tank in the shape ook at the pictures on

of a cuboid, and the depth of water the next page to .
complete the table,

Amount of time x(minutes) | | = 2 3 4 |5 6 %

Depth of water ylem) | 4 g

Not all situations where one quantity increases as the
Al other also increases are proportional relationships, are

Misaki | they?




| minute later

2 minutes later

V3 minutes later

4 minutes later

The depth of

water poured in

| minute is always
cm, isn't it?

5 minutes later

6 minutes later

In ©, depth of water is proportional to the amount of time water
is being poured in.

What else can you tell about the proportional relationship?

When the This is not in the It gets deeper by
m amount of time m table, but the depth i 4 cm per minute. |
= is reduced by el of water for 2 ki want to show this
Kota half, how much Riku minutes and 30 Shiho clearly on a graph.
will the depth seconds is also...
of water be?

-
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Pro nrtinnal Relationships and Inverse Proportional Relationships

......................................................

Let’s Further Investigate
Proportional Relationships

o Characteristics of Proportional Relationships

In © on page |36, the depth of water is proportional to the
amount of time water is being poured in. Investigate how the
two quantities change in detail.

-

Amount of time x{minutes) | | 2 ‘ 3 4 ‘ 5 6 §

Depth of water ylem) | 4 8

|12 |6|20 24!<

Let's investigate the characteristics of a proportional relationship
between 2 quantities.

:I'ﬁ;% Explain the two students’ ideas.

0.5 times  2.5times . 1.5 times
/ Wz W 5
Amount of time x{minutes) | 2 3 4 9 6

L

Depth of water N 4 | B | 12 | 16 | 20| 24
y

i o 4
times  times | times
| i 3 times ———
P A S tlmc&- e
» / f : 2 S o
Amount of time x(minutes) | | 2 3 & 5 6 |
Depthofwater  ylem)| 4 | 8 | 12 | 16 | 20 | 24 j
- ) o :
fimes > um??._ -




Yz w

When y is proportional to x, the following characteristics are true.

® When the value of x becomes 0.5 times as much, 2.5 times as
much, and so forth, the corresponding value of y also becomes 0.5
times, 2.5 times and so on.

® When the value of x becomes “é’ . % , .. limes as much, the

corresponding value of y also becomes % - __|3_ » ... times as much.

\ /
O
R - I ;mnds.zr if.this property is. t.ru.a”whatm.r;ar the
Shiha o }' number exprassing times as much may be.
About the water tank in “, if the value of x changes as
shown by @, ®, and (@) in the table below, how does the
corresponding value of y change accordingly?
B, _—@— O
ol B e
Amount of time x(minutes) | | 2 3 4 5 6
Depth of water ylem) | 4 8 P G 20 2 %

Y s R

| times ‘times | times

Let's investigate how the values of x and y change, and summarize
the characteristics of proportional relationships.

53’9 When the value of x changes from 3 to 5 as shown with (@), how many
times as much does the value of x become?
How many times as much does the corresponding value of 3 become?

‘ @ Changesin the valueofx 3 — 5 5+ 3 :-g-{ﬁmes)'
Changes in the valueofy 12— 20 A0 =] 2= 12

i - (tme
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When the value of x becomes %ﬁmes as much, the

corresponding value of y also becomes % times as much.

P 9 Also, find how the values of x and y change in the cases of & and (©).

N
Suppose y is proportional to x. When the value of x becomes [l
times as much, the corresponding value of y also becomes M times
as much. v

B represents the same number. Not only

whole numbers but also decimal numbers

and fractions can fit in the . i)

w# |nother words, when y is proportional to z, these
' two guantities change at the same rate.

c i
m
The table below shows the height (x cm) : 4 : :
1 1
and volume (y cm®) of a triangular prism i 0
with the area of the base of 6 cm’. r,*’ 3
I = e : _.-o-""'"-!\\.
3 himes (B) times ~ XCM )

/ T R / \\ Il'x.‘ :
Heghtatemil | | 2 | 3 | 4 | L &
| 1

! R I E} kS
Volume y(em) | 6 | 12 | 18 | 24 | 30 | 36 i
N ¥i N B
& times (© times

© Ts the volume of the triangular prism proportional to its height? Also,
explain the reason why.

@2 Find the numbers go into &), B, and © .

@ How many times as much is the volume of the prism with the height
of 7 cm as the volume of the prism with the height of 3 cm?
If the height is 7 cm, how many cm® is the volume?

140 i ?-ﬁj.: I horizontally to examine changes,
R el . 2




o Math Sentences of Proportional Relationships

Express the proportional relationship in © on page 136asa |
mistheentesice., = . )

Amount of time x{minutes) | | 2 3 4 5 6

Depth of water ‘g(cm) 4 & 12 I5 .| 28 24

Let's find a property of the proportional jo
) : If you look at
relationship and express the property as a i kahia

math sentence using x and y. vertically... Riku

rJQ Explain the two students’ ideas.

i Haruto
" The value of y is always equal to
| times as much as the value

Misaki

value of x always makes

of x.

2| V] 2, 3/ 4Y5]61h - ¥ | [2]3]4]856]:
4| 812116/ 2012417 y | 4|8 |12]16 20|24 ¢
o Y+ §

ITX| =Y
/ i

w/

w# This means the depth of water being

=8 When x is |, this is
| to the value aof ... i T
M e e # poured in will be 4 ecm for each
minute

131 -+ I = constant
Yy can be expressed as the following math sentence with x:
Yy = constant X x

L&
When y is proportional to X, you can expresa\
J__Ix +_L A o this relationship as a multiplication math
NN T N N sentence, likey = &4 X 1. i)
213]14[5]6 SN

|
4|8 12 Ié 20 | 24 You can consider the constant number, 4, as

SO G VS the quantity by which y increases as the value i
Fh -k +h kG of x increases by |. v

d ifi aach minuts > Bmount of me = Depth of water 1 the water .

Kola ‘ . s i in minute is constant, and it's &,
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e |
Next, we fix I Amount of time | to be 5 minutes.

We are going to pour water in a water tank in the shape of a
cuboid for 5 minutes. We will vary the amount of water being
poured in so that the depths of water for each minute will be
different. What is the relationship between the depth of water
for each minute and the depth of water in the water tank?

Let the depth of water for each minute be x cm, and the depth
of water in the water tank be y cm.

S

Depthof water .| Amount =‘Depth of_].

[E'ne ameunt uf_l:im?’ R for each minute of time water

b pawir water is 5 1

minutes R i x 5 =
Passea) ;
Depth of water I
forF:each minute x(em) I 2 3 4 ! S 6 §
Depth of water y(cm) | g

Let's investigate the relationship between
2 quantities.

Look at the table

r*@ Is y proportional to x? harizantally...
') Express y as a math sentence with .
Look at the
g = XT table vertically...

M.isnk_i

Depth of water for each minute | * E&mnunt of time = |Pepth of water_ .

- There is a proportional relatinnshlp alsu when | Amount of ime | is
" fixed. '

We are increasing the length of the base of a triangle from | cm to 2¢m, 3em
- without changing the height of the triangle, 4 cm. Is the area of the triangle
proportional to the length of the base? Explain the reason why, letting the
length of the base be  cm and the area bey cm®.

. )
Also, express y as a math sentence with x. | Page 275@ ,I
)
" ﬂ \ /\ B /\
l'em 2¢m G
142 At o S What will hai:pen.if s graph proportional ralatiunship.s.?




é Graphs of Proportional Relationships

Graph the proportional relationship of © on page |36. J

B R Y

Amount of time  x(min) | |

2
Depthofwater  ylem)| 4 | 8 12| 16 | 20 | 24

T Let’s investigate the characteristics of graphs of proportional relationships.

o Plot the values of the time, x, and the depth of water, y, in the graph
below.

¥
(cm) Time and Depth of Water
zl_D y L T . - ..... :
3D
SD 1 . i =mmmi paviee mesdd ERASARREEL :

25

2 | 20

' 15

0 |z S !

9 Calculate the values of y when x is 0.5, 1.5, and 4.5 by using the
math sentence, y = 4Xx, and then graph them.

% Pyt various numbers in x and find the
corresponding values of y. Then, graph them.

e 9 How are the points that were graphed arranged?




The graph representing the relationship between the amount of
time, z, and the depth of water, y is a straight line as shown below.

(c%n} Time and Depth of Water

40 el G .
35
30
20 E

20 k=

5 6 7 8 9  |0(min)x

& By looking at the graph above, find the value of y, when the value of
ris 2.5

Also, find the value of x when the value of y is 30.

@ As the value of x increases by |, by how much does the value of y
increase?
Also, compare that number with the value of y when the value of x is I.

@ Find the values of y when the values of x are 8 and |.2 in the math
sentencey = 4 X x.
Then, check to see if those points are on the graph.

e ﬂ" In & graph, you can see at a glance that there are many
144 aruto \ '-_fﬁ.l':‘.,_ pa:lrs. aof the values .of x and y, not just those in the table. i




¢Thc ferry on the right travels 50 km per hour.
The table below shows the relationship between the
time and distance the ferry travels. The distance, y
km, is proportional to the time, x hours.
Answer the following questions about the
relationship between these two quantities:

Time J:{haurs)l I 2 3 4 5 6 g
Distance y(km) | 50 | 100 | 150 | 200 | 250 | 300 [

(@ Express y as a math sentence with .
Put various numbers in x and find

(@ Plot the proportional 'Iul' the corresponding values of y.
relationship between x and y in ? RO, JIRPH e
the graph below.
Y
(km)
300

Time and Distance the Ferry Travels

250
200
150
100

50

0 | 2 3 4 5 6 (hours)x

@ How many km does the ferry travel in one hour and a half?
How many hours and minutes does it take for the ferry to travel 125 km?

¥ Circle those points on the

Also from the math

' graph above, I 'I--.!‘::! sentence and the table...
Kota
Remember that, like the graph O 50 100 150 200 250 300 (km)
“# above, number line diagrams — P [ I
? show a proportional relationship. 5 | o 3 4 5  6(hours)

gilE | want to solve many questions by using a graph. i m




The graph below shows the time and distance Yui and her
brother ran a bicycle race. They started together. What can

you tell from this graph?
Y
(m) Time and Distance of Bicycle R
| 600 ime and Di _m::e _._:yr.e ace.
1,400
1,200 In both Yui' and
her brother's
cases, the

1,000 : :
distance, y m, is

proportional to the

time, © minutes.
B

ré

800

600

400

200

0 SIS S SO SRS - TN R S R 1T T
T Make many different observations based on this graph.

@' Who can you say is faster, Yui or her brother?

@ How many minutes did it take for Yui to pass the
|, 400 m point after her brother passed it?

@ How far apart were Yui and her brother 5 minutes after the start of the race?

ﬂ If they had kept riding at the same speed, how many m apart would
they have been |0 minutes after the start of the race?

If you plot two graphs together, you can
easily examine the rt-latiunships between

two quantities in different cases.

\ II ! To salve a problem, | want to use
146 Bl ot math sentences and tables, too.




4  Applications of Proportional Relationship

1 Let’s Think about how to get 300
sheets of construction paper without
counting them all.

# .1) What quantity will change in relationship to the
number of sheets of construction paper?

ﬁ Weight ﬁ There seem to be

i changes. i other quantities
Misaki Riku that change.

Let's think about how to get 300 sheets of the
construction paper by using weight.

| tried to
weigh | For example, if we m
sheet but. weigh |0 sheets, then...

Shiho Haruto

' Ten sheets of this construction paper weighed 92 g.
Based on this information, think about how to get
300 sheets of the construction paper. Express your
idea using a table and a math sentence.

. ; ;
Number of Sheets and Weight of Construction Paper | | e relationship

- between the number
SRR ik | O 300 and the weight...
sheels X

Weight y (g) Q2 (=

Deepen Your (S5

Grasp the problem.

® What problem are we
going to work on
today?

#® What idea may be
useful to solve the
problem?

@ Is there anything you
have learned betore
that you can use to
solve this problem?

Write down your ideas.

® [s your idea clear to
others?

@ If you figured it out
one way, try to think
of another way.
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Misaki Kota

Thinking that the weight of I thought the weight of sheets was
sheets is proportional to the . proportional to the number of sheets.
number of sheets, find the SDQ times S0, | used a characteristic of

weight per sheet. proportional relationships.

i 2 € times
=40 | Mumber of 10

o sheets T :
“heesz | | 10 1300 | W Fyny@ | 92

Weight y(g) Q2

= f 300+ 10=30
P - times ) =
First, find the 10 B q2x30 =] _

weight per 300 times
sheet...

.' Look at the table Misaki made. Express her idea
Learn with your - e
classmates, as a math sentence and explain it.

@ Can you understand
your classmates’ ideas
based on their tables
and math sentences?

' Look at the math sentences Kota wrote. Explain

his idea using a table.

! tim{:ﬁ
Number of sheets x| 10 | 300 | il
@ What is common and Weicht ( g2
what is different £ L ‘3} . Ami
about vour own idea times
and your classmates’
ideas?
- Look at the math sentences Shiho wrote on the
next page. Explain her idea using a table.
® What are the good + () What do the ideas of the three students have in

points in your

e i common? What is different?
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Deepen Your (3

Shiho

Assuming that the weight of sheets is
pmpﬂrtlnml to the number of sheets,
find the constant.

Nsl-ﬁ?;rxuf |0 s |300 \% “

Weighty(g) | 92~
lOx[]=92
O= ‘?2— IO
=Qq2= 7 Constant :l
300x9.2=2,760

" Look back and summarize today's lesson. Look back and

summarize today’s
lesson.

® What did you learn
_ Assuming that the weight of construction f;‘ff‘b::“;’;‘ﬁ;i?
paper is pruportmnal to the number of sheets of

construction paper, we can estimate the number

of sheets without counting. ® Which way of
AT thinking was useful?

* Thickness also changes in relationship m
to the number of sheets.

Riku
* Ten sheets of this construction paper measured 2 Dig deeper into your
mm thick. Based on this information, explain how study.

to get 300 sheets of the construction paper.

® Whose ideas can you
Thickness of sheets use?
of the construction

10 | 300 paper is [..] to the

number of sheets,

Mumber of Sheets and Thickness of Construction Paper

' Mumber of o
sheets T

Thickness y(mm) | 2 m

Haruto
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Misaki

problems.

October 23
<Problem>

She focused on the
weight that changed in
proportion to the
number of sheets.

Let’s think about how to get 300 sheets of
construction paper without counting them all.

She thought the weight
was proportional to the
number of sheets.

When you work on
problems, not only write
math sentences and
answers but also
consider using:

@ Diagrams
 Tables
@ Graphs

* Let's think about how to aet 300 sheets of
the construction paper by their weight.

<My idea T} >

Assuming the weight to be proportional to the
number of sheets, the welaht of one sheet is

abtained,
Jootimes
o\
ey L
i E ' La

x|IroBd 92+ 10=92
Weighty. (§.)[12/92] | 92X 300 =2]é0
[l

I'I'ﬁﬂm T
\ﬁﬁf'};’nes
Answer |should get 277 60 4 of construction paper.

<My idea @ >

We can also use the property of proportional
relationships. If the number increases 30

times, the welght also increases 30 times,
(Ssmeparpy arliaemad) || 92 X 30 2740

Because weicht and the number of sheets are proportional, | 'Ha wrote how his learning

| Fviing that | could determine the welaht of 300 sheets : from before was useful,

without knowlng the welght for 1 sheet by thinking about

how mary times as many 300 sheets are as 10 sheets,



Note Taking

Note Taking
Tip

Tip

2]

Today's lesson was based on She drew arrows in the
what she had learned. So, she tables to clearly show the
added the date of the lesson so changes in quantities and
that she can go back to the page the relationships between
of her notebook. quantities.

£ S8hihe's idea>

She used tables to

wmoer [0, %O examine quantities.
Welant 3 () [92¢ | She looked at the tables
oxO =i norizontally and

0 =92+ 10 it i

= %7 & constant
200 X %2 = 2960

Answer Prepare 271 L0 &

< Summery >

Assuming that the welght of construction
paper (s proportional for the number of sheets
of construction paper, we can estimate the
number of sheets without counting.

She summarized the
usefulness of a
solution that used the
proportional
rnlatlun;hlp;_

<My Reflectlon>
Usina propertional relationships, | Found that

the number of sheets could be flaured out Just
by measuring the welght.

W
Vo W
| She wrote about further
:F : astume = pm;:or*ﬂ‘cnal :&lafi&nship, ideas she would like to
can figure out, for example, the investigate.

number of same paper clips using their
welaht. | want to check this out.
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st 2)
; ﬂ From Shin-Fuji Station along

the Tokaido Shinkansen, you can see
Mount Fuji very well,

If you use the bullet train, Nozomi,
about how many minutes after you . :
leave Shin-Yokohama Station will | ‘Nagoya 11 7km
you pass Shin-Fuji Station?

T Let’s solve the problem by using the proportional relationship.

Based on the time and distance Shin-Yokohama[Shin-Yokohama
between Shin-Yokohama Station toShin—Fuji | toNagoya
we and Nagoya Station, assume ; ]

that these two quantities are Time  x(min) | 82

proportional to each other.

Distance y(km) |17 337

The length of the shadow of
an object is proportional to
the height of the object. Based
on this information, find the : 1] )
height of the tree on theright. }* e T T

T Let's solve the problem by using the proportional relationship.

ﬁ Explain the two students’ ideas.

__|Stick Tree
o e
Height x(cm) | 100| | 100cm s
75¢m “150em”
Length of shﬁg‘r:} 78{180 Otimes
| Ofimes 100:75 = |: 150
“Otimes

o If two quantities are
proportional to each
" other, you can also use

the concept of ratio.

Proportional relationships are useful in
solving many math problems about
things around you.




Y5 Practce 3

¢ Is y proportional to x in each of the tables below?

Olaaw (2146810 @ [z @mlosloslos] 112
ykg) 4| 6|8 10[12 y (m| 1 [15] 2 [25] 3

@ In each of the tables below, Y is proportional to x. Fill in the blanks with
numbers.

Also, express Y as a math sentence with x.

Olem|2[3]als]e]| @ [xem] 2 810

y(yen) 45 ylem®| 5 (10|15

In each of the following situations, find a quantity that is proportional to the

quantity in the =

(1) When the of a circle

changes

(2) When you walk for

at the speed of 70 m per minute

@ When the | length of the base |of 4 o/
a parallelogram with the height lxi

of 4 cm changes

We made toys with a wire that weighed 20 g per 3 m. L il
Assuming that the weight of the wire is proportional to the :r '
length of the wire, answer the following questions: 4l
Vit
() The upper-right toy weighed 54 g. How many m of wire i
was used?

@ The lower-right toy was made of 7.2 m of the wire, How
many g does this toy weigh?
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6 Inverse Proportional Relationships

In situations & to ©, the value of y changes as the value of x does.
How does y change? '

— - - , .
- @ The time, Y hours, taken to walk 6 km at the speed of zkm per hour

Speed per hour | X Time | = Iiliﬁtgnce | The distance, 6 ¥
I el s B km, is fixed. #
1 Speed z{kmperhour) | | | 2 3 4 5 6

L s el

Time ylhous)| 6 | 3 | 2 | 15| 12] |

- (® The lengths of the base, £ cm, and the height, y cm, of a parallelogram
with the area of 12 cm’

3

E |2 em’
j y yem: /
] Texem 2cm “3em” “hem
' Base ><I Height | = | Area | The area, |2 cm®, &
E r X y = | 2 is fixed. .
E
Base xlecm) | | 2 3 4 5

R T W

Height y(em) | 12 | 6 b 3 |[2a 2




o ;

The depth, x cm, of water being poured in each minute and the amount of
time, y minutes, it take to fill the tank that is 60 cm deep.

| o
" The height of the tank, 60 cm, is ¢

fixed.

Depth of water being poured in each minute x(em) | | 2 3 4 5 6 [
Amount of time y(minutes}l 60 | 30 | 20 |5 | 2 10 |

If you increase the depth of water being
m poured in each minute, the amount of
iy time it takes to fill the tank with water
Riku will...

\
If you change the depth of water being poured in each minute

in@© from | cmto 2 cm, 3 em ... , how will the amount of

time it takes to fill the tank change?

T Let's investigate the relationship between the two quantities.

r}ﬁ When the depth of wather being poured in each minute becomes 2, 3, ...

times as much, how will the amount of time it takes to fill the tank
change? Add __ to the table above and find it out.
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= 4 times
/3 times \\ 2 times
Depth of water being poured /loes  ao T
th of water being po | ¢
ineachminute _____;_r:(cm}__l % | - | st _5_|Lé
Amount of time y(minutes) | 60 | 30 | 20 I Sl | 10 | ¢
®'Umﬁé_ @ tj,r_nes @ hmes |
~© til'ﬂE‘b

Jr"'@ What numbers should go into @, ® , © , and @© above?

When the depth of water being poured in each minute, becomes 2, 3, ...
times as much, the amount of time required to fill the tank, y minutes, will

become §, § . ... imes as much.

When two quantities x and y change so that as the value of x
becomes 2, 3, ... times as much, the corresponding value of y

g .
becomes 53 times as much, we say that, “y is inversel

Ernggrtional to x.”

Cluick Review

(What is a proportional
relationship?}

When the height of the tank is fixed, - the Ab ihe valte of 2
amount of time it takes to fill the tank y Q becomes 2, 3, ... timae_i as
!_h_l nutes, is inversely proportional to the P :‘:-;3:-:?5 ‘:I]&f;ﬁhﬁsgﬂng
depth of water being poured in each minute. - (3l tig'ms as much.a g

o

— e ——— e _—"“'

@i} In (@ and (B on page |54, is y inversely proportional to x?
Look at the table and find it out.

The table below shows the length and width of a rectangle around which is
I 6 cm long, s the width, y cm, inversely proportional to the length, x cm?

When the value of x
changes from 2 to &,
the value of r becomes

Jidth g(cm} 7 i 6 5 4 3 2 | 3 times as much, while

the value of y becomes

e | | 2 | 3| 4| 5] 6

L

3 times as much, but... "

~ b

: I want to muastugata the inversaly proportional relationship in detail while
156 Kota m looking back on what we learned about tha durar,t]y propnrtmnal rﬂlatmnsmp




Characteristics of inverse proportional relationships

In © on page |55, the amount of time required to fill the
tank with water is inversely proportional to the depth of

water being poured in each minute. Investigate how the two
quantities change in detail.

el

T Let's investigate the characteristics of two quantities that are inversely proportional.

i

In a proportional relationship,
when the value of x becomes

o
il
)

| I ; & .__:l,i__-l',. ; I ‘é‘ﬁm —"—~—...___
é., :g-, ... imes as much... Blacisto I Hmes 7[ "‘-__:,.F;-_"_"_“ ___,2_,, times
» ¥ wE R :
Depth of water being poured
in each minute z{cm) ! 2 3 4 5 6 E
Amountof tme  y(minutes) 60 | 30 [ 20 | 15 | 12 10 |

"'.'.'_:.-.? m{:;\\\“= = HHE::/

times

When y is inversely proportional to x, as the value of x becomes %,

|

3 - times as much, the corresponding value of y becomes 250

times as much.

In the inversely proportional Quick Review

relationship, when the value of {Characteristics of proportional relationships)
I is made 88 times as much, the

Ll bl When the value of x becomes &, &, .. times as
T | i much, the corresponding value of y also becomes
much. They are recipriocal of L " e i
each other: 5. g times uch, e

About a rectangular prism with the volume of 100 cm’, its height, y cm, is
inversely proportional to the area of its base, x cm’.
Fill in the blanks with numbers.

el 5 | 10 40 %

Height y(cm) 0| 50 &

Shiho h@

| want to express the inversely proportional relationship as a math sentence. 157
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Math sentences for inversely proportional relationships

Express the inversely proportional : g;&:
relationship in © on page |55 as a T
math sentence. :

Let’s find a property of the inversely proportional relationship
and express the property as a math sentence with x and y.

P o Look at the table vertically and think about the relationship between the
value of x and the corresponding value of y.

Depth of water being poured :
in each minute z(cm) | 2 3 2 5 6

Amount of time yCminutes) | 60 | 30 20 | I5 | 12 | 10

> e Fill inthe | with the appropriate numbers.

Depth.n:}_f water be_ing % ﬁm’uunt — | Depth of
poured in each minute | of time the tank

®

x D S A

 The product of x and y is 60. This shows that
v the depth of the tank, 60 em, does not change.

m If the éhé_pa'uf the tank in math sentence & is
i fixed, the other two quantities are in the inversely
Riku proportional relationship.

e Based on the math sentence in 7, express Y as a math sentence with x.

¥= 60+ x S Now that y is expressed in this

‘# way, you can calculate the value
of y when the value of x is given.

o Find the values of y when the values of x are 2.5, 8, and 10.
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e :

If y is inversely proportional to x,  the product of the value of x
and the corresponding value of y is constant.

x X y = constant
You can express y as the following math sentence with x:

Yy =constant = I

-
~ Quick Review
{Math sentence for
eExpressgin@and@ﬂnpage | 54 as proportional relationship)
math sentences with x. 4 = constant X x

The table below shows the w‘y N
combinations of the speed per hour NG T - _!__d& ;
of a car and the time it takes for the '

P L
car to travel from City D to City E at #ﬁﬁ\@ I[? - mﬁi

the given speed.
Speed  zlm)| 10 | 20 | 30 | 40 | 50 | 60 |}
Time | 12| 6 | 4 | 3 [24] 2 E

(D) Is the time taken, y hours, inversely proportional to the speed, x km per
hour?
Also, explain the reason why.

(2) What does the product of the speed, x kilometers per hour, and the
corresponding time, y hours, represent? What is the value?

M . Since it is a product of speed and time ...

Ami

@ Express y as a math sentence with .
(& Find the value of y when the value of z is |5.

(5 Find the value of x when the value of y is |.5.

| | want to express the inversely proportional relationship in a graph. _' 159




Graphs of inversely proportional relationships

Graph the inversely proportional relationship of © on page
I55.

-\ d

A

Bl | (23|45 6 10[20/30 40[50]60]

Amount y(minutes) [ 60|30 (20 [ 15(12/10 6 | 3|2 |1.5/1.2] |

R AT

Let's graph the inversely proportional relationship between the two quantities
and investigate the characteristics of the graph.

o Plot the values of x and the corresponding values of y in the graph below.

¥
(minutes) Depth of water being poured in each minute and the Amount of Time

55 = |
45 i

40 = S

s e
N

25

20

0. 5 10 16 20 25 30 35 40" 45750 55 60(cm)x

r‘e Compared with graphs of proportional relationships, | Quick Review
{Graphs of proportional

what characteristics do graphs of the inversely ipe)
properonl mighuetip hve:

}_' ______________________________

m . graphs of the inversely proportional relationships... |




: @Answer the following questions about the relationship
T between the two quantities, x and y, in @ and ®) below.

' @ The length, x cm, and the area, y cm’, of a rectangle that is 5 cm in width.

g a5 |6

1§ e Length xz(em) | | 2 | 3 . %

iy Area ylem) 5 | 10 15|20 | 25|30 |{
e xome

| (® The width, x cm, and the length, y cm, of a rectangle with the area of 24 cm’

Width xz(cm) | | 2 3 # ] '

zcm| 24cm’ .l a

6
Length y(em) | 24 | 12 | 8 b 48 & ‘

sy,

i i i Can you tell if a quantity
(D Is y proportional or inversely proportional to 7 0.l s,

Also, explain the reason Wh}" | Inversely proporticnal to

anuother?

rage 142 [ED
rage 155 1

Do you understand a math

(@ Express i as a math sentence with x. |
proportional and inversely
}1r|,r11|;|r|_in|1..1] relation=hips.

wlalﬂ‘
MIEBEJ

i

(@) Which graph among © to @ shows the relationship T ——
between the two quantities, T and y, in @7 | S

eelaticonships?

P-evlulli

Also, give the characteristics of graphs £
of proportional relationships.

i
i

© ¥




Focus on the Relationships between Quantities and Connect the

Proportional Relationship to the Inversely Proportional Relationship

Investigate the relationships between the area, the base, and the height of
a parallelogram by using math sentences.
Area of parallelogram = Base X Height ®# You can also use tables to

investigate the relationships
betwaen these quantities.

&

() When the base is fixed ... at 6 cm,

i et if the height is £ cm and the area is y
zem| ¢ cm’, then,y =, Xz
~,.| Therefore, the area is | to the

~6em"" height.
(2) When the height is fixed ... at 4 cm,

o 5 if the base is x cm and the area is y cm’,
m then, y = x X ;
:_I Therefore, the area is | to the

TESaL e R ]ength of the base.
(3) When the area is fixed ... at 24 cm’,
. if the base is x cm and the height is y
{1 24cm T
yem | cm, then, = x X y. Therefore, the
"_I height is to the length of the
R A base.

Depending on the given quantity, the relationship
@ between the other two quantities is propartional or
- inversely proportional.
Shiho
Look back on what you have learned in “Let’s Further Investigate Proportional

Relationships” and discuss. - :
| want to investigate various relationships

We have studied proportional and inversely between quantities by expressing them
proportional relationships. Now we know that as tables, math sentences, and graphs.
these relationships are everywhere around us, | want to examine graphs of the inversely
and we know how to use them. proportional relationship more.

Wil A,
Amia Haruto

“ In junicr high school, you will study various relationships between T and y based on
@  what you have leamed about the proportional and inversaly proportional relationships,

i e AT
T |r'" Ay ‘——:..—.._1._5..' . i _'“-"‘;;h'a-._ e
R —— e e sy 5 = [ cyryd bt st JTLE Herricimian iy




_—___1
I Do You Remember? ..

v 8 5 2.5 L

n(DEW @ 9-% @ 19%72 @ 9775
A 2 2 o

® (3-2)x20  ©® 2x3+2x11 @ F+4x32

"Order and Properties of Operations/Simplifying |
Fractions/Finding a Commaon Denominator ':
|
.l

Page 272 @, Page 273 ®1

3 Momoka went to buy pencils and an eraser. /
(I Suppose she bought x pencils that cost 80 yen each and
one eraser that cost | 20 yen. Write a math sentence to
express the total cost. / I

(2) Suppose the value of z in () is 3 or 8. Find the total cost in \ \

each case.

Find the volume of the solid figure as shown below.
1 Cube @ Tnangular prism

cr

Warmr-iip

ﬂ We are going to make 3-digit whole numbers using the three cards m. and

(I What is the largest number we can make?
(@) What is the second largest number we can make?
@ How many even numbers can we make?

We are going to make addition math sentences with the answer of |00 by using each of the cards

mtu@m‘me_

Complete the math sentences below by placing the rest of the cards in [-I
] r o

(P[P ]s] 6]° [2° |8
© |9]4]+ 2[6]° @ [3]+ ane
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y sports at our school! Urnihiko ‘x fulfilling!
(i 4 \
| Relay Basketball
| ® Each team has four runners. ® Four teams, A, B, C, and D, are
* Each team determines the order going to compete.
of the runners beforehand. #* Each team is going to play against
each of the other teams once.
The four students, Aoi, lkuto, Umihiko,

What situations are possible?

Umihiko's school is going to hold a sports competition.

Sports Competition Date: XXX. XX at the
Schoolyard and the Gym
t g
Relay ' | Basketball Long Rope Jum plé
f 4
f‘ Ji - ", -"- %
! Tokyo Olympics and ; Let's play sports to

! make our lives maore
enjoyable and

Faralympics are
coming. Let's play

and Eri, are going to make a team.

 RISETEENE =)
" What kinds of match-ups

| want to be the first runner. are possible?

Discuss possible ways to order runners in a relay and passihla il '
basketball game match-ups. '

In a relay, the four runners can run in the order of Aoi, Eri,
lkuto, and Umihiko. Other possible orders are...

As for basketball games, A can be | wonder how many different
i matched against B, and C against situations there are.
Misaki D. Other possible match-ups are... | want to find out wisely.




Ways of Ordering and Combining

These four students are going to
make a team and run in the relay.

There are only four runners on
the team, but there seem to be
many ways to orders of them.

| wonder how many ways
there are.

: )
The four students, Aoi, Ikuto, Umihiko, and Eri, are going to
make a relay team and each of them is going to run once.
Investigate possible orders of the runners.

__________________________________________________________________________________________ &
it'd be tough to think randomly. ir.’.' : oo i
m It'd be also a bother to write down their st g simplter to think
ot names every time. about the problem if you use
Herata symbaols like the ones shown
First Second Third Fourth below. us
Aoi Ikuto Umihiko  Eri v
¥ F Aoi A
Eri Aoi Umihiko Ilkuto
Eri lkute Ao Umihiko {ohis s
Umihiko  Ikuto Eri Aoi Umihiko -+ C
. E" T D

.r Let’s think about how to avoid an overlap or an omission.

rFirst. decide who will be the first runner, and
then do the rest systematically...

Misaki

ﬁ Suppose Aoi is the first runner, and investigate possible orders of the
other three.
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Misaki and Haruto thought about the Replace "First’

: by 1" and...
different orders when A comes first. A

6 Explain Misaki's idea.

e

e

If the first runner is A,
the second runner will

second runner is B...

e 0 Bl B P - R G-~ B

A
A
be B, C, or D. If the A
A
A
A

6 Explain Haruto's idea.

;3 o Compare and contrast these <: =E
two students’ ideas and .
discuss what you noticed.

With Haruto's idea, the
amount of writing...

Misaki's idea makes
it easier to see the
results.

A diagram with all possible cases expressed like branches of
a tree, like the diagram drawn by Haruto, is called a "tree
diagram.”

%<




6 If the first runner is A, how many different orders will there be?

@ Using a diagram like the one drawn by Haruto, investigate how
many different orders there will be if the first runner is B, C, or D.

0 How many different orders of the four runners are there altogether?

Look at the results of
your investigation to see
if the order you originally
thought is in the results.

| was thinking of order
D—+B—+C—A.Itisin the
diagram and the table we created.

To investigate the number of ways to order things, you should
~ investigate systematically by using a diagram or a table.

q You may also want to replace words by

 dditigeal Prabbem o) '-
S Fage254, AC ota B " | want to investigate the number of ways
gL IS My ota ‘ te order things in many situations,

We are going to make 2-digit whole numbers using two of

the four cards m, , , and . What whole numbers

can we make?

| Be careful to avoid an overlap or an omission.

% 0 Explain the following two students’ ideas.

If we label the
tens place as T |

W2 and the ones

' place as O...

9 How many different 2-digit x - We should investigate

numbers can you make? i systematically by using a
- diagram or a table.

= W O
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We toss a coin 3 times. e
In how many different ways do we get heads and tails

?

| Let's investigate by avoiding an overlap or an omission.

Kota and Shiho used C for heads and & for tails to draw a table
and a diagram.

If we label
the first toss

" as |..

| @O [

XIKXO[O|™

r'@ Investigate how heads and tails come up when the first toss is a tail,
using a diagram and table.
In how many different ways can we get heads and tails?

| also want to
find out about

Misaki %4 basketball
match-ups.

o Haruto

-'i..'J.;. fig

We are making 4-digit passwords using some numerals.

(1) How many different passwords can we make if we

Think about the
use each of the four numerals, |, 2, 3, and 4, once?  aus of ordering

the four numerals...

In daily life, there are many passwords that are
made up of numerals from O to 9.

(2) If you use the numerals from 0 to 9, and if you
can use each numeral as many times as you S 0000, 0001, ...

want, | 0,000 different passwords are possible. 9,998, 9,999

m Think about why you can make so many.




Four teams, A, B, C, and D are
going to play each other in
basketball.

Each team will play against each
of the other teams once.

What kinds of | wonder how
match-ups are many games
possible? there will be in all.

22> ways o combining 3

Four teams, A, B, C, and D are playing basketball games.
If each team plays each of the other teams once, investigate
what match-ups there will be.

Avs. B, Cvs D.
It's too confusing if

| think about each of
the games separately. Riku

Avs.Band Bvs A
are the same game...

%

Letsthmkabouthm:v.ttnavmd }-Ifweloukatonagama i
an DVEIIRP O AN OINESS10T. time, jUSt like we did with

ordering...

@ Name the opponents for Team A.
Also, name the opponents for Teams B, C, and D.




Haruto and Shiho made the following tables to work on the problem.

™ Haruto

9 Explain Haruto's idea.

TeamA'sGames A*B AC A-D

TeamBsGames B~4A B+-C B'D
Avs Band Bvs A i 1
are the same game... Team C'sﬂames| (| ' :

) Explain Shiho's idea.

What match-up
does each & W&

represent? '

0|0
O|O|0|e

gl | ol =]

Misaki drew the following diagram to work on the problem.

) Explain Misaki’s idea.
D
What does each b4
segment represent? v'
B C
}Je Compare and contrast the three students’ ideas and discuss your
observations.
Since Haruto's idea Since Shiho's idea Since Misaki's idea
requires us to write the requires only half of represents each match-up
match-ups for each team, if the table, the games with a side or a diagonal
there were a lot of teams... that overlap... of a geometric figure...
0
Page 27401

T
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G How many different match-ups of the four teams are there altogether?

When you investigate possible combinations, you should
~ investigate systematically by using a diagram or a table like you
" did with different ways to order things.

As a combination, *A against B” is m_mw
as “B against A"

o

i v:;‘ | want to investigate combinations in many situations, -

—

¢ A girl is buying 2 flavors of ice cream from
5 choices: vanilla, chocolate, strawberry,
orange, and grape.
What are some possible combinations?
How many different combinations of
flavors are possible?

'\ additional Froblems
o F‘nqe_ﬂﬁ-ﬁ AD

éldenh’fy situations around you where you can use what you have learned about
the number of ways to order things and to make combinations. Also, find out
what orders or combinations are possible.

Four students are going to | You are going to choose three different types of

give presentations about i snack from the following four types: curry-
their reflections on today’s  flavored crackers, gummy candies, ramune

study. ' candies, and doughnuts.

| wonder in how many | wonder what | wonder how many
different orders they - combinations different combinations
can give presentations. . are possible. are possible.
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o = Zi: I Wrapping Up Your Learning: Ways of Ordering and Cnmblnlng b

(1°1° VA WAk Vali Have Laatie

() Based on what she has studied, Aoi is thinking about what courses she
can combine into a meal at a restaurant.

® Lunch Set Menu''

'.rChuuse one
from each of the
categories, @',
®,and ©.

Which ones should
| choose?

Avi B
5 r

(D How many choices are there in each of the categories, @, ® and ©?

@ How many different lunch sets can be made?

¥ First, quess how many different combinations

are possible, and then find the answer.

Did you guess right?
@ //C\
B /Sa\ S0

T @ P Y

@ Aoi is going to choose one beverage from two choices: orange juice or
oolong tea.
When Aoi makes choices from each of the four categories, &, B, ©,
and beverage, how many different combinations are possible
altogether?

~ Using what we've found in @...
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g: Ways of Ordering and Combining

@ Check Your Understanding

¢ Three people will line up side -by- side to take a picture. 4 ?1": o :2::“;’::
How many different ways can they g
; g A ’ Page | 65 ﬂ
line up? Find it out by drawing a PR B
diagram like the one drawn by
Haruto on page | 66.
Express the first, second, and third

%7 people from the left as @, @, and @.

4 Also, use symbols for the three people.
ThErE are fuur CDiHS on thl':." right_ ‘ I: )t :l:-.ll.: mvestigale
List all possible amounts of combinations?
money you can make using two ! s 169 -

.q'.._

of the four coins.

Y

Grow Your IEyES for Math""l(ey’ﬁwpulnts and Ways of Thinking

Bl Ll L L PR L b L L L L L L il silloiLil TS 4

Focus on the Situation and Think about How to Avoid an

Overlap or an Omission

Select all the techniques that you think are useful when you examine

ways of ordering and combining.

@ Listing ways of ordering and combining as they come to your mind,
and examine them.

® Expressing ways of ordering and combining in a diagram or a table,
and examine them systematically.

© Abbreviating the conditions and the names of the things you examine
for simplification.

Look back on what you have learned in “Let’s Investigate Systematically” and

discuss.
MNow we know how to examine | want to examine the situation of combining
ways of ordering and ice cream flavors with many more choices

combining in various situations. of flavor.




Extending
Mathematical
Thinking

Focus on  Think by Using Diagrams, Tabls and
REIatiOﬂShips Math Sentences &

-+ +1st layer
*++2nd layer

As shown on the right, we are

arranging tiles in the shape of an +++3rd layer
equilateral triangle. How many ;"‘{fféffi_ﬁ_}w
equilateral-triangle tiles will be in the AR ;ﬁ;)‘qj}*;

2 I st hyer? JJ“:“_.r'-'“;_ \_f \-; 1-f \-! X

| can tell if we actually | wonder if we can find out
draw up to the 2|st AT any relationship by just
layer, but... Riku Misaki looking at a few layers.

] o 1
it
':::,,1':;._.

o Let the layer number be  and the number of tiles be y, and find the
number of tiles in the |st, 2nd, ..., 6th layers.

<+« | tile Draw a picture and count the tiles,
, =+3 itk Then, record the results in a table. Is
: : there any pattern?

tiles LaErmunber 1|2 3 i&_ 5|6
 tiles | Numberoftiles | | [ 3|5

9 15 the number of tles, Yy, proportional to the layer number, x?

e Look at the table Haruto created and investigate the relationship
between the layer number and the number of tiles.

As the |layer number increases If | compare the layer number

number of tiles?

@ by |, what happens to the and the number of tiles ...

g
An Layernumber | | (2 (3| 4|5 Layer number I} 2} 3} ﬁl-} | -

d g 3|
Numberoftiles | | (3|5 Numberoftiles | 1137 5

@ Based on the relationship you have found, find the number of tiles in the
2| st layer.




—L-;ygrnumber K 2_|3 45 &|:‘;.|‘;|2|

Numberoftiles | | [3 |57 9|11 [

e A
increases by 2 tiles

| 42424 weennes +2 = 1+2%x(21-1)

-

(21— [)Tsets nf?  =| Answer ' tiles

La_':,rerr_mmber |\[:| 2 332 4J3|5¢ 155 t'yz!ﬁ” i g
Number of tiles ' 1” [3° /5" |77 '¢” [T W) Istlayer =« | + 0= |

L]

[f you add the layer number and the number thatis 1~ 2ndlayer =+ 24 | =3

less than the layer number, you get the number of tiles, 3tdlayer *» 3+2=5
dthlayer - 4 +3=17

2] +20=| ! Answer | tiles
s i Ami is looking at the
@ Explain the two students’ ideas. table horizontally,
W isn't she?

4 What about Kaota?

() In Ami’s last math sentence, | +2 X (21—1), whatdo |, 2, and
(21—1) represent?

?-'«.:Jl Using Ami's idea, find the number of tiles in the 50th layer.

Math Serdoroe | +2 = l: = |:] = Answer tiles

ﬁj_'? Based on Ami's idea, use x and Y to write a math sentence representing

the relationship between the layer number, x, and the number of tiles, y.

Calculate the number
ik of tiles in different
| +2X%( == : ¥ layers using this math

? sentence.

by | wonder if we can use x and y
e to write a math sentence for

Shiho Kota's idea, too.




Let's predlct whether Kota’s class

will be the champion or not

Kota’s school has three classrooms in the 6th grade. The 6th grade is planning to
hold a long rope jumping competition among the classrooms before graduation.

Let's make this competition ane of our great
memories of our elementary school days!

Kota

The students’ council has set the rules of long rope jumping as follows:

@ One student enters, jumps, and exits the
rope, followed by one student after
another. When all the students in a
classroom are on the other side of the
rope, they do the same, moving in a figure
8 pattern (see the red arrows in the
diagram). Classrooms compete in the
number of jumps made in one minute.

@ Even if a student fails to jump, the class
may continue jumping rope,
The classroom that made the most jumps

will be the champion.

Classroom A, to which Kota belongs, is practicing long rope jumping to
prepare for this competition.

We want to be the What data do we need to
- champion in the predict whether we will o
i competition! | wonder be the champion or not? MASAK

if our class will make

it.
Why don't we collect m
records of Classroom A's i
practice? Riku
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On every day of practice, Kota's classroom recorded the number of jumps they
made in one minute. The table below shows the data from their |5 days of

pracﬁce.

What can you tell from these data?

Ami

What is the largest
number of jumps?

Are there two or more days when we
made the same number of jumps?

How many jumps
did we make on
averagae?

Average
[ Page 273 @

Summarize what you can tell from the data.

Largest number of jumps Day
|

Smallest number of jumps| Day |

p-. < ' We can learn so many things

from a single set of data,

These data tell us much about
Classroom A's performance. It's great
they made as many as 70 jumps once,
but these data are not enough...

Number of Jumps
(Kota's) Classroom A Made
Dayl | @6l
Day2 @ @ 60
Day 3 @ 57
Day 4 @) 62 .
Day 5 ® 55
Day 6 @® 56
Day 7 @ 64
Day 8 63
Day 9 @ 67 '
Day 10 (o 62
Day | | @ 68
Day 12 @ 63
Day 13 @ 70
Day | 4 (& 62
Day 15 1B 66 .

L R A . e Y ey 1!-‘.\-."?)
i

We need to check these
" data of other classrooms_

141-11.1'1lil.!l'f.’l.l]...-
.
" .

T N NN




How to Analyze Data

-----------------------------------------------

Let’s Investigate the Charactertstlcs of

Data and Make Judgments
The tables below show the data of The data of Classroom B
the long rope jumping records of cover |4 days of records,

% while the data of Classroom

Classrooms A, B, and C in the 6th .' C cover |7 days or records.

grade of Kota's school.

MNumbers of Jumps MNumbers of jJumps Numbers of Jumps

Classroom A Made Classroom B Made Classroom C Made
Day | ® 6l @O 54 @ 56
Day 2 @ 60 @ 55 @ 60
Day 3 @ 57 €) 53 @ 60

Days | ® 62 ® 56 - @55

DayS5  ® 55 ® 65 ® 59
. Day6  ® 56 ® 65 | ® 58
Day7 @ 64 @ 70 . @ 56
Day8 | @ 63 ® 67 ® 57
Dayq | @ 67 @ 68 @ 63
Day 10 | @ 62 @70 ® 40
Day || | @ 68 @ 56 @ 67
Day 12 | @ 63 @ 56 - ® 170
‘Dayl3 | ®70 | ®7 ® 65
Day |4 & 62 W 67 i@ 73
Day |5 @ 66 s 70
@® 61

o Approaches to the Solution _@i

From the data above, predict which of the three classrooms, A,
B, or C, will be the champion in the long rope jumping
competition.
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Can we say that Classroom A make
more jumps than the other classrooms?

Kota

T Let's think about how to compare them.

Pay attention to the

0 How can we compare them? Same Umbstat Umps...

Compare them in the
largest number of
jumps...

Compare them in
the sum of the
numbers of jumps...

Compare them in the
smallest number of
jumps...

Compare them in the
number of jumps they
made on average...

Misaki

Riku

@ If you compare the classrooms in the ways we thought about in 0.
which classroom is predicted to be the champion? Discuss how to

compare the classrooms.

™

If you compare the classes in
the largest number of jumps,
Classroom C is the best. Even
if you compare the classrooms in
the smallest number of jumps..

Ami

on average.

the data for the group.

The data collected from the
classrooms are different in the
number of days, so we can't
simply compare the classrooms in
the sum of the numbers of jumps...

@ Compare Classrooms A, B, and C in the number of jumps they made

F Round the answer to the
v nearest whole number,

The average of values for a group is called the mean of

To compare data from different groups, you may sometimes
- use the mean of data for each group.

L

groups using the mean,

Even if the number of data are different among groups, you can compare the

Either Classroom A or B is
likely to become the champion
because their means are high.

The mean for Classroom C is
not so low compared with the
other classrooms...

Can we expect that each
classroom will make about the
mean number of jumps at the
competition? If you compare
the mean for Classroom B,
62, with the actual data of
the classroom...

Is it really okay to predict a champion based on means only?




For each of Classrooms A, B, and C, investigate how the
numbers of jumps are spread out. Then, predict which
classroom will be the champion.

¥  For the numbers of jumps made by It would be easy to
the three classes, see page |78 or investigate it if you
2T "# represent the numbers of

jumps on a number line.

(002
E@E B @
|355 A : { L Il | |r L Il Il Il : Il Il 'l Il : L 1 Il L ]I | 1 L | | ] ] 1 1 ’I 1 1 1 1 |
40 45 50 55 60 55 70 '?5ijumps}
A number line with values plotted as dots above it is
called a line plot,
Numbers for the same 4 You may replace
. value are written on top of # @D, 2. by @.
Haruto another.
@ Represent the numbers of jumps each of classrooms B and C made in a
line plot.
%®  There are number lines on page
277, too. @
(Write)
cLaSS B : L L Il | :. i L Il L : 1 1 1 i : i 1 | Il : i i 'l i : | 'l i | : i | 1 1 .:_
40 45 50 b 60 65 70 7 Sijumps)
ECLEH!E:.lxlltllll:llll:l|I|:||.|:|-||:-|||:

Let’s think about what you should focus on to investigate how the numbers
of jumps are spread out.




Pe What are the largest and smallest numbers of jumps each of the three
classrooms made?

% 9 On each line plot, draw an arrow 1 at the tick mark indicating the
mean of the numbers of jumps.

o o Can we say that the numbers of jumps will always gather around the

mean?
Dots are stacked higher at the numbers of

jumps that were made more often.

The value that appears most often in a set of data is

called the mode.
W# | there are two or more values that appear

* ¥ most often, all these values are modes.

Look at the line plot representing the numbers of jumps Classroom A
made on page | 80. Since the value that appears most often is 62, the
mode of the numbers of jumps Classroom A made is 62,

"""' Classroom A made 62 jumps on 3 days. That is the number of
jumps made most often. The mode is 62 (jumps), not 3 (days).

+/() What is the mode of the numbers of jumps Classroom B made? What
is the mode of the numbers of jumps Classroom C made?

You could find the modes
from the tables on page

| 78, but if you simply look
at the dot plots...

?" If you compare the three
classes in their modes..

If you plotdataonaline plot, you can observe how they are
spread out, which you :annnt observe by only finding the mean of
the data. When you compare data from different groups, you can

_use the mode of each group.

The mode of Classroom C is the Classroom C often made
highest, so | think Classroom C 70 or mare jumps, but it
will be the champion. once made only 40 jumps... R«:;u

| wonder if we can organize the data so that the
" spread of the values can be easily seen with numbers. m




Frequency Distribution Table

Organize the data of the numbers of jumps Classrooms A, B,
and C made into a table so that the overall spread of the data
can be more easily seen with numbers.

o We are going to organize the numbers of Numbers of jumps Classroom A Made
jumps by putting them into S-jump Number of Jumps | Number of Days
intervals to find on how many days the !
number of jumps fell into each of the 40 or above and lss than 45

intervals. 45 or ahowe and less than 50
Into which interval will 60 jumps fall?

50 or above and Jess than 551
"60 or above" means 5 o above and less than £0
& gither equal to 60 or
) greater than 60. 60 o sbove and b fhan B3
P~ E— 5 or above and less than 70
!_ 60orabove  Less thanﬁ5‘ T0 or above and less than 75

‘ P i |
‘ ¥ Let's organize Classroom

550rabove _ Less than 60 ' A's data, to begin with.
| A AR WIS
Al A

'/"Lass than 60" does not include

60.

6 Write the appropriate number of days oAk iy Went H s
for each interval in the table above. tally marks first, and %%

then write numbers.

Class -++++++=+======+ An interval of values to organize data

Class interval --**-* The width of interval for each class
Frequency -+ The number of values in each class

Frequency distrl_lgutinmbla -+ A table where data are
sorted into classes, like
the one shown above




9 Look at the frequency distribution table for Classroom A on page
| 82. What is the class interval?
Which class has the frequency of 3 days?

o Represent the numbers of jumps each of Classrooms B and C made in a

frequency distribution table.
Numbers of Jumps Classroom B Made Numbers of Jumps Classroom C Made
MNumber of Jumps |Numbarn{Dag.-s MNumber of Jumps | Number of Days
&0) or above and less than £5 40} or above and less than 45
45 or above and less than 50 45 or above and less than 50
50 ar above and less than 55 50 or above and loss than 55
55 or above and less than 60 55 or above and less than &0
60 or above and less than 65 60) or above and less than 65
65 or above and less than 70 65 or above and less than 70
0orshoveand s than 75 W 0 orahoveand s than 75
Total Total e

Let's make many different observations based on the frequency distribution
tables for the three classrooms on pages |82-183.

r}e For each of Classrooms A, B, and C, what is the frequency of “55 or
above and less than 60" jumps?

P @ For each of Classroom A, B, and C, what is the sum of the frequencies
of 65 jumps or above?
About what % is the rate of that sum compared to the whole sum of all
the frequencies?

# ) In the data of Classroom A’s | 5 days practice, into which classes do
the &th, Bth, and | 2th smallest numbers of jumps fall?

"7 If you show the spread of data in a frequency distribution table,
[ you can observe characteristics of the data, which you cannot
| observe by only finding the mean of the data.

@ | wonder if there is a graph that can !
Kanato NN Viually show how the values are spread.
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We are going to make a graph, like the one as shown below, X;g
from the frequency distribution tables on the previous page.
By looking at the graph, investigate how the numbers of
jumps Classrooms A, B, and C are spread. JJ

(D?}l‘:l) Number ﬂf]tl.ﬂ'lpﬁ_- Classruum A Made
9 e A graph like this is
called a histogram.

:" How are histograms different

from bar graphs?

A line plot shows the spread of
data as well as the specific values
of those data. A histogram groups
EILI'D 45 50 55 60 65 70 75 Ithaae data into intar:u'als of 5
(umps) o Jumps and is useful in examining
. .. how entries are spread on the
’ whale.

o Represent the numbers of jumps each of Classrooms B and C made in a
histogram.

{Delx%) Number of Jumps Classroom B Made (Daltyg Number of Jumps Classroom C Made

-0

O — MW s oo a9
o . S, il IO i .

40 45 50 55 60 65 70 75 (jumps) ~ 40 45 50 55 60 65 70 75 (jumps)

T Let’s make different observations from the histograms.

m {Draw Graph}




}39 For each of Classrooms A, B, and C, which class has the largest
frequency?

pe For each of Classrooms A, B, and C, / We found the means on
into which class does the mean fall? & page 179.

pa Look at each of the histograms for Classrooms A, B, and C, and
describe the characteristics of how the numbers of jumps are spread.

| wonder if the class in which
the mean falls has always the
highest fraquency.

f | wonder how the
| graphs are shaped.

| Page255 AE

ﬁﬁﬂ " I'va found something interesting
I#IE]I'. in the histagram for Classroom C.

", Ahistogram is useful in seeing the '-'
' ;ﬂqll spread of data at a glance.

When Misaki looked at the histogram for Classroom C, she paid attention
to the following:

The bar marked with the
circle represents 40 jumps.
The value for this day is so
tar from those of the others.

o Rl AL A

Q 50 55 60 65 70 75 (jumps)

That day, the students who usually
¥ turned the rope were absent, and
"‘ teachers turned the rope instead.

If there is a value that is so far from the others, like 40 jumps above, the
value may affect the mean. So, you may want to disregard the value.

e Disregard the 40 jumps, then find the mean and compare it to the
original mean of the numbers of jumps Classroom C made.
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When you investigate or describe the characteristics of a set of data, you
may want to use the value that lies in the middle of the arranged values.

The value that lies in the middle of the arranged values

is called the median.

W# A yalue that is so far from the others is
unlikely to affect the median.
*(® Let's find the median.

We have arranged the values of the data set for Classroom A in order from
the least.

55 56 57 60 61 62 62 62 63 63 64 66 67 68 10
. @ What is the median of the numbers of jumps Classroom A made?

Maybe we can find the
I median in the line plot,
Shihe too.

The total number of values is...
Count them from the least...

When there are odd numbers of values, the value that lies in the exact
middle is the median.

When there are even numbers of values, the mean of the two values
that lie in the middle are the medians.

IS ﬁj\ What are the medians of the numbers of jumps Classroom B made? What is
the median of the numbers of jumps Classroom C made?

When there are even numbers ﬁ
of values, use the two values G
that lie in the middle and -

(( |+ D+2=.

Arrange the values of the
data set in order...

Riku

It's important to - pay attention
to whether the number of
values is odd or even.

.‘_"" If you compare the medians
of Classrooms A, B, and C...

When you investigate or describe the characteristics of a set of data,
you may often want to take a single value as representative of the
data set. We can then compare several data sets using those values
from each data set. Such a value is called a representative value.
The mean, the mode, and the median are all representative values.

au Wik 1&?!‘!’1 about N @' | think we can predict the champion with
186 ===l programming on page 242,  Shiho *Wﬁﬁ clear reasoning based on what we've studied, |
LU1LY

BIEITIREY




In order to predict which class will be the champion in the long rope jumping
competition, we have compared Classrooms A, B, and C in many ways based on the
numbers of jumps they made during practice.

About the numbers of jumps Classrooms A, B, and C made,
organize various comparison methods and results into the :
table below.

o Write the results in the table below.

Classroom & | Classroom B | Classroom C

Largest number of jumps '

Smallest number of jumps

Mean

Mode

Median
Rate of the frequencies of 65 or
more jumps (%)

Class with the largest frequency

in the frequency distribution ‘
ble and in the histogram

R et L] vaﬂf'xﬂ_ll'u\_f_ﬂ_ﬂ‘_‘\_f—‘\_f—\_f‘_‘\_a’ T T

Let's come up with our idea and ¥  Also review the line plot,
predict which classroom will be o frequency distribution tables, and
the champion, A, B, or C. histograms.

S 9 Which classroom do you predict will be the champion, A, B, or C?

Your ) ) et - Based on various
ame s Prediction characterlstiu of the
@ Prediction for the champion: Classroom A/ data - make a

B/C ]udgmant wlth clear
@ Reason: _

a1t

| pdditional Probile

It laoks like we have some more days to practice before the big day. We'll pay

Kota attention to the characteristics of the data and make adjustments to our prectice plan.
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188

In addition to recognizing the champion in the Becoming the champion in the

long rope jumping competition, the students’ competition would be the best, but...
council has decided to give awards to the
classrooms that practiced hard based on the
previous practice data,

What awards would you give to each
of Classrooms A, B, and C?

Make awards based on the tables, line F i e o
plots, frequency distribution tables, and look like they are
histograms on the previous pages. PACTIR e,

50...
I'm wondering if | want to Among the | want to give a "Hardest

make an award based on how representative values, Workers Award" to the classroom
the values are spread out. Il focus on the mode.. | that practiced the most days...

Misaki

“[* Let's find something that stands out in the data and make awards.

,—f@ Write down the awards you have made in the table below.

Award name | Reason for the award

Classroom
A

Classroom
B

Classroom

You may If you compare the three  'm wondering if | want to investigate
investigate the classrooms in only the changes. Maybe | should make a

data in a different data for the last five days, braoken line graph from the data...
'# way, too, not the whole data...

:x We're going to create .,
~ original awards . with
clear reasoning based

Haruto




Let’s look back on the problem solving strategies we have learned so far.

Joel
6th grade students at xaa ’s school are going to enter a
long rope jumping competition.

¢ English
Pml:lem @ I

! I:Pusea prﬂb|Em)

We have decided to predict ’ P

Concivs
onclusion

which of the three classrooms
will be the champion.
Drawa conclusion Makea "o
,, | /
T a5 e gt il
Based on the results of analysis, We have decided to investigate the
we predicted the champion with numbers of jumps the classrooms

clear reasons.

i l.:"“i Ml
Ih (AT
4 'l..:\L
.l\ll""":'-.' I"TII&I".. il

ﬁ:‘;“ alysis

made during practice.

Dtiicl

Analyze data Gather and organize (|ata
We compared the classrooms by We gathered records of the numbers
representing the data in line plots, frequency of jumps made not only by Classroom
distribution tables, and histograms, and by A, which Kota belongs to, but also by
finding representative values. Classrooms B and C during practice.
\ _Mean, Mode, and Medlanj /

We made use of the results of
analysis in our later practice for
the long rope jumping competition.

Drawing a conclusion was not

the end of the process. We
w» used the results of analysis and
# also tried other methods of

analysis. We even posed a new At first, we only used the mean,
problem about making awards. Then, we used additional ways to
analyze the data, such as other
representative values, the line plot,
and the frequency distribution table.

If & prablem arises around us, I'd like to use this kind of 3
mathod to address it.




|

o Various Graphs

Aya was investigating the changing age demographics
in Japanese society and found the graphs below.

Japanese Population by Age

Age ! Age
Male rﬂ st Female Male Shove 48 Female
55.09 million | 75 ~ 79 56.84 million & | B4 million 78 ~ 79 65.25 million
gt 22
| Ak = &4 il — &d
i | 55— 39
50~ B4 | il ~ 54
45 ~ 49 | 45 ~ 49
A =~ 44 40~ 44
35 ~ 39 35 ~ 39
30~ 54 | 30~ 34
25~ 29 | 25 ~ 79
3~ 04 20— 74
15~ 19 15~ 19 |
10 ~ 14 i)~ 14
5~ g5 g
'~ 4 b~ g
L T T ST . AT N T TR R T T e . K R e e
600 400 200 O 0 200 400 600 600 400 200 O 0 200 400 600
{(million} {milliom) {million} [million}
Tatal population Percent of population
(millien)  Japan's Population Changes and Projections 65 or older(%) ~ How are these
| 4,000 P . 40 graphs different
ercent of population 65 or older
12.000 .Tl.’.-ﬂnn — 1 [ == / 35 from the ones we
: R ' LT 10 have studied so far?
10,000 ] [
8,000 Nl =
: LT . 20
6,000 L~ - :
L~ il 4
4,000 " | 1o I,
2 _.-{]{}D 5 Toky ﬂ?{i‘ﬁe:j
based on the
0 (8] website of the
1975 985 |995 2005 20|15 2025 2035 2045 2055 By
apan
Let’s investigate these graphs above. }

T Let's make different observations from the graphs above.

{1 What were the age classes with the largest number of people in 1975
and 20157

W |n 2015, there were 4.65 million men and 4.98 million women in
8 the 65-69 age group, and 4.9 million men and 4.81 million
women in the 40-44 age group.

fﬁ What can you conclude when you compare the age spreads of the
Japanese population in 1975 and 20157




“‘"W What was the approximate population of Japan in 19757 About
what % of the population was 65 or older?

) Describe the projected change from 1975 to 2055 in the % of
population of people aged 65
or older %  Share other observations you made
g # from the graphs on the previous page.

There are various graphs

depending on what you want m f]ntmmlig:mh‘)@

to represent. i_I;T“ The Statistics Bureau, the Ministry of
ol Internal Affairs and Communications
has a webpage "Maruhodo Toksi
o, Gakuen” (School far the Study of
. Advanced Statistics), which provides a wide
Various GrRph g_’j'\"i”'j’}- variety of statistic data. Use the data
to find answers for your daily matters.

The graph on the right shows how a train system operates. The vertical axis
represents the location of the stations

(km) Train Schedule

while the horizontal axis represents time. |4
Eastbound Local
A graph like this is known as a train 13t X7
e 7 S e : INishivama
schedule diagram. From this diagram, find Shtion| O
the following. 8
(I the time the westhound local train 6
arrives at Chuo Station Chuo
Station 4
h The departure time from 2 Westhound Express
g Higashiyama station is 8:02 ... Higashiyama O Westbound Local
Misaki Saion 8:00 8:10 8:20 8:30

2! the total time the eastbound local train stays at Nishiyama station
'3 the time and location of when the westbound express train passes the

The graph on the right shows the shipping  (yen)

1 00 Shipping Cost for Packages
cost for packages for a certain carrier. ’qﬂg
Look at the graph and find the shipping 800
costs for each of 1.2 kg and 6 kg packages. 700 .
0 e e
ﬁ The 6 kg package is in 500 o :ﬁgltuﬂfglded
= interval ... 400~
Riku AR A AR
0 12

4 6 8 m{kq,:vm




[\ Eeatures of the Whole and Features of a Part

_I*_l;; shetter

Investigate how we can study the amount of harvest from a field.

If the field is large, it will be difficult
to gather data about the whole fisld,

Ami

There are methods, like the one shown below, that base the estimate on the
harvest of part of the field.

— enie e Eol

() Randomly select 3 plots that have an area

of | m® each.

(@) Weigh the harvest from each plot and
calculate the average weight.

@ Based on the weight of the harvest of | m*
found above, calculate the total amount of

harvest.

—— o

Using this method, in the field below, let’s think about how many kg of rice
can be harvested.

. i -I l i .::7
#Drr.? G- - (A AL 3 e WS
b 7 ' Weight of Rice(kg) | 0.51 | 0.46 | 0.47

Depending on what we investigate, sometimes we can estimate the features
of the whole by investigating the features of smaller parts.
We use this method of estimating in many different ways in our daily lives.

S  For example, to predict whether a candidate will win an

? election, the entire results are estimated after only
some voters are surveyed.




Reading means a lot, .|
too. Reading books...

o

Let's make a habit of studying at home
so that we can keep up with our studies
after going on to junior high school.

What about the time |
spent to help out '
around the house or
to work out?

! e TP
Pick one thing you want to investigate about your class.

Sleep is also impartant. |
wonder how many hours
my classmates sleep a day.

“ Based on what you have studied, pose a problem and try
f# to find out about it like these students do as follows.

For example, suppose you investigate study time at home.

@ Pose a[Problem]. What do you want to find out?

- We'll investigate whether my study time at home is
longer than my classmates’ or not.

Misaki

@ Makea . What data do you need to gather?

I'm afraid a person's Let's find out the total time
study time at home may each of our classmates e
change from day to day... studied at home in a week. Hf:m
. Express the data as a table
@ Gather and organize [Datal. o o

® the data. What kind of

characteristics can you find out? | Find representative value..

(5) Draw a|Conclusion

It's safe to say that my study time at home
- is long, because it's greater than the median.

: Misaki
® Review the process.
' Should we have examined My study time at home is longer than
"~ the data of students in my classmates', but | sometimes don't

other classrooms? study much at home. I'll be careful.



Ch 'j ck Your Undarmnd ing

;¢C1assrmm A in the 6th grade has decided to survey all the | 4 Con you make and
| | mterpret line plots,
students’ commuting time. The table below lists the | frequency distribution
2 4 ) | tables. and histograms
commuting time for the students in the classroom. Answer that represent the spread
B P P
| of values?
the following questions.

Commuting Time of Students in Classroom A in 6th Grade (min)
0 - e i R
10| & " Tl 13 P 28126 7 | 3

g 14l 2|5

Represent each

@ val e i
D Represent the values in a line plot. ;va )i N < @ reeizo @

I T d T T T i _:'
0 5 10 15 20 25 30 (min)
(@) Find the mean, the mode, and the median. | (2 H;T;;E
1 Fage | BO
On the line plot above, draw an arrow ‘I' at each of | Page | 84 [
the tick marks indicating the mean, the mode, and the
median.

There can be more than ane mode.

(3) Complete the frequency Commuting Time '
distribution table by writing Tise (min) Ntturébegf : rage | 82 [E J
i studen b=
the number of students in Boribtes il
each class. less than 5
'\! How many min is the i
* class interval? 10Dl 5
(4) Which class has the largest 15 ~20 AR
frequency? 20 =2h

About what % is the rate of the 25 ~30
frequency compared to the
sum of all the frequencies?

Total




{students)

0 Commuting Time
& R.eprES‘Ent the data in a 5.0
histogram. 8 ree 184
o]

(@& Puta O mark to the value(s)
that can be found from the &
histogram. Put a X mark to
the value(s) that cannot be 2
found from the histogram.

0 5 10152025 30(min)

@ the number of students whose commute time is |15

minutes or longer, but less than 25 minutes Kl
B the average commuting time L
© the rate of students whose commute time is less than

| 0 minutes ()

1] '
Grow Your - __ngbfor Ma_th"— Key Viewpoints and Ways of Thinking

Focus on a Problem and Think about How to Solve It

While looking at page |89, look back on the ways of solving problems by
using data. From @ to © below, select the correct statement (s) .

@ Whenever you analyze data, all you need to do is to find the mean.

® When you draw a conclusion, give a clear reason for it based on the
results of analysis,

© There is always only one conclusion. So, once you have reached one, you
do not need to think more.

Look back on what you have learned in “Let’s Investigate the
Characteristics of Data and Make Judgments” and discuss.

MNow we're familiar with ways of When we studied bar graphs, we learned
solving problems by using data. | about changing the amount of one increment.
want to work on various problems | want to know what happens to the histogram
using clear reasoning based on data. if you change the class interval on it.

You'll study it in detail
in junior high school.




-

Analyze Data with
Mathematics

>
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Let’s Find out aboutthe
Progress and Use of Information-
Communications Technologies

Information-communications technologies are progressing everyday and used
in many fields. They say that these technologies should bring great change to
our lives in the future.

Investigating today’s use of the Internet, Riku and his friends
found data |, 2, and 3.

Internet Usage Rate by Age Group (Japan)

{2 978 992 978 966 913
ob TG A 74§ "~ 752
60 802 MR BRSNS el S oA
Mo tuiis i T R Al SRR
= | | | | | | | 1.0 |
0

6-12  13~19 20-2_30-30 40-47 50-59 60-69 T70-T9 B0andolder
|— 2002 — 2014 |

(Developed by Tokvo Shosekd based on 20 | 5 WHITE PAPER Information and
Communications in Tapan {the Mindstry of Internal Affalrs and Communications})

Most Frequently Used Media to Quickly ’ e
Catch Up With News and Current Affairs Internet |.7 % —Books 0.6%

MNewspaper ¢ %M%—E?éa\'\ |
2000 [T AlA) e TV 85% S [T T'H
____ Newspaper 3.9%- Radio 2.4% Baoks 0.2 %~
2012] o tvesan "] meemet296% |
! ! ! | |

0% 20% 40% 60% 80% 1009%

[Developed by Tokyo Shosek based on 20| 5 WHITE PAPER Information and
Cormmunications in japﬂn ':I:I'm M.'in:'s\.Lr:r of Internal Affairs and Communications) |

Media Used to Get Reliable Information Internet 0.4 %
about News and Current Affairs Radio | 5%~ |
Books 2% ————_ 1\ |

2000 [ T —l MNewspaper 37.5%
Radio |.3% Internet |4.7%
Books | 8% ———_
2012 _ INewspaper21 9% " |
] | | | |
0% 20% 40% £0 % B0% | 00 %

[[eveloped by Tokyo Shoseki based on 2005 WHITE PAPER Information and
Communications in fapan (1l Ministey of laternal Affairs and Communications) |

0 Explain what data | to 3 above tell you about the Internet usage rate.




e — —_._..,

9 What can you say about the media people of Japan use to get

information?
ﬁ Compared with 2000, That's right, but depending
00 in 2012, the number of on the purposes of getting
Rk Internet users... information...

9 Can you say that people of Japan use the Internet differently depending
on the purposes of getting information? Explain your idea to others and
listen to other students’ explanation.

A self-driving car can travel automatically without being driven by a

human driver, but, for its safe travel, it needs to use information-

communications technologies, for example, receiving and sending a lot of

information. So, towards a full-scale rollout of self-driving cars, experts

have been pursuing research on information-communications technologies.
2

~ Ami and her friends did research about people’s view on
self-driving cars and found Data 4 and 5.

Survey of Willingness to Use Self-driving Cars by Age Data 5 Major Reasons for Not

Group (400 Respondents from Each Age Group) Wanting to Use Self-
e driving C Mul
Under 30 Lﬂ:&ﬁ'! 35.6 L 20.3 W‘%ﬁ A;::fﬂ.::lsul:wﬂ:fﬂ.
30s| 17.8] 370 | 223 [I68Eg ssigordd
= - k s i commurecations |

40s| 158 ] 368
e

system failures

i ‘LQ&I\ a5 Possible
E high prices
Over 60| 168 | 40.9 gh prices
. Anwios about |
0 50 100(%) ﬁ'ﬂmh'.:!rrriraﬁms i
L SECUF
L2 Would like bo use [ Would consider using ey
[] Would not really like to se [0 Wl not like to use [ Others 0 600 %)

(Developed by Tokyo Shoseki based on 20| 5 WHITE PAPER Information and PATER Inkormation and Commaunications in Japar

Communications (0 Japan (the Ministry of Internal Affairs and Comeunications )] (the Ministry of Interral Adfains and Commurdeations) ]
P ]

@ Imagine you were a developer of self-driving cars.
As far as Data 4 and 5 indicate, which age groups should you develop
self-driving cars for?
For better sales, what do you think you should focus on during

development? Discuss what you think and the reasons why you think so
with your classmates.

According to Data 4, the age According to the reasons for
group that has the most m not wanting to use self-driving
people who want to use self- i cars, what these people are
driving cars is... o anxious about are...

[Develoged by Tokyo Shosekl based on 20| § WHITE
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School Mathematics

ﬂ The picture below shows the
numerals used in Egypt some
5,000 years ago.

Compare them with the numerals
we use today and discuss what

We have studied mathematics
for the last six years.

Let's look back on

what we have

studied so far and

Wrap up our

mathematics study.

Let’s Wrap Up Our Study of Elementary

you notice.
O o U TR NN HHH
R0 1 R TR R e e
e O Gl oG - ST S TR TR O 6 s -
PRE
o Qee :
@ Q0 T ooe B
100 200 500 900 t,unu 10,000 100,000 1,000,000

In Egypt in those days, the following numbers were expressed as shown below:

198

23,057

1y cc non
“ gi ||||1|| |




Ami

It looks hard to memarize

S0 many numerals...

It's tedious to write some numbers,

for example, 50 as NNN-

nN

In a whole number or a decimal number, each place has its own
value, and the numeral in the place tells us how many of that
value are in the number. So, with | 0 numerals from 0 to § and a
decimal point, we can express numbers of any size.

—— Write the following numbers:
() The number made of 2 hundred millions, 8
millions, and 5 ten thousands,

(@) How many |,000's are in 357,0007

@ Six million multiplied by 100.

&) _H!E of 470 thousand.

Write the following numbers:

(D) The number made of four 10's, two | ‘s, one

0.175, nine 0.01's, and five 0.00| .
(@ The number made of 129 pieces of 0. s,
3 12.3 multiplied by | 00.

A
@‘J I(ﬁof DL?S

5 Two ‘-13— 's.

® How many _.| ]U 'sare in 2?7

Write the fractions as decimal numbers and
the decimal numbers as fractions.

@ 0.7

0

@ 2.03

Write the appropriate whole or decimal number in each of boxes

@

L
5

&

(48 3rd Grade |
| Sth Grade _
Relationships between Fractions and Decimals
| Page 272 (&
( 5th Grade |
-J,!. - - ’

| Structure of Whale Numbers

| Page 272@
T el

( (D~(3 ath Grade
| &) 5th Grade

| Structure of Decimal Numbers

Page 272 @&

(L to B . Write the approximate fractions in (&) to (8) .

@r @ @ & )

0 | 1L ] 2 A1 .

I|-||I|I||':Jl|I||4|1|I|||I|I:|||||||I|I|ILJ|I||
3 3 3 3 3




[ Ao ared Sulrchion |

~
Fill in the| |with appropriate numerals to make math
sentences based on the idea of using a base amount and the
calculation of 3 + 2.

ot

Think about [3][0]+[2] 0] with the base amount of 10. Since

3 + 2 = 5, there are five |0's. So, the answer is 50.

(1 J + |_| *»+ The base amount is |

2} |0 l_ + l{_ D -+ The base amountis

(3) 5 5 e base amount lSI

0 Replace 3 + 2in ﬂby 7 — 3 and make What are the
math sentences in the same way. “# base amounts?

If you pay attention to the base amount, you can consider complicated
math sentences (with numbers with multiple digits or other than whole
numbers) as the addition or subtraction of |-digit whole numbers.

Do the following addition and subtraction calculations with whole (54 E;:;;:}
L B

numbers.

@O 9,000+2,400 @ 7,500+ 32,000
@ 426+574 @ 3,208+4,895
® 5,000—4,300 @ 12,000—6,400
2 B el 8.100—354




- ¢ Do the following addition and subtraction calculations with decimal numbers.

® 48+23 @ 16.6+3.4 | (142)3rd Grade
@ 50.8+17.34 @ 2.53+8.6 [ 3@ athGrace |
® 7.6-53 ® 48-2 (& 3rd Grade
@ 9.152-8.72 25-1.86 eren
_6 Do the following addition and subtraction calculations with (D@ ath Grade
i fractions, P E )
_3"_ _'é i _| _I § < 5th Grade

g3 4_1 S5_o4
a‘e"fril'e the appropriate number in Ea-::h_!:___-L_ (:h—t;;:]
© (198+84)+16=198+( +16) i

@ 08+76= +08

0

—@R&Iﬂfinnﬁiﬂps between quantities are described in the text below.

Calculate the following.

@ 197+236+64 @ 1,000—(350—200) _ [@~@athonde |

® 63+1T5437  © 173H2-9D0.0 0o
® 34-(29-1.1) ©® 283-(13.6+1.4)

3ol Rl 5 g e e
® 3-(3+4) ® 3-(13-% [0 5manan)

Express them as math sentences with x and y. by ?

(1) When you have run x m along a |,500 m jogging path, you still have
700 m to go.

(2) When you bought a snack for  yen and juice for | 50 yen, the total cost
was Y yen.

(3 When you put an object weighing y g in a box weighing x g, the total
weight was 800 g.

201




3 | Multiy

Problem |

We bought |.6m of ribbon. The
cost was 80 yen.

How much does | m of this
ribbon cost?

lication and Division

Problem 2

| meter of ribbon costs 80 yen.
I bought |.6 m of the ribbon,
how much was the cost?

Cards @A to © below are about either Problem | or 2 above.
Which problem is each of these cards about, | or 2?

(Math Sentences)
80 |.6 80+1.6
L
(How to Calculate)
© D
The cost is proportional to The cost is proportional to the
the length. length.
Find the cost for | & m of the So, it is the same as | 6 m of the
ribbon, and then find —T-I-ﬁ of ribbon costing 800 yen.
the cost.
80X 1.6=[  |% 80 + 1.6= '_
i LB
| 0times]  [T0° L [10 times | /10 times e
80X |6 = ' 800 + 16 = 1

o

s When we multiplied or divided a number by a decimal number, |
we thought about how to calculate using whole numbers. ]




[ ]
- '$ Calculate the following. For each division problem, divide completely.

® 537x46 ® 326x4]8
@ 204+6 ® 360+45 (2-ounem
® 26x8 ® 1.7%x3.6
@ 7.04%52 ® 265x034  (Gram—
@ 847 ® 9.1+26 e
Pags 273 (@
@ 464145 @ 2.1 +042 *@3; —
s Gra
2 ﬁ ﬂ l ﬁ Diwtslen Algarithm of Decimal
® <6 6 §x7 6 3%y [ ]
Wi 6 . . g e
® 3+3 @ §+3 32y e
| $ Calculate the fnlluwi.ng.
D 96-72+8 @ (45-2)+0.125 ([Guncwe)
T
® %+28><D.8 ® 2—%><%+'?.2 J@—T

Jmnmmj

W
Think of ways to make the calculation # Use the properties of operations.
simpler, and then calculate.

Y

D Tx25x4 @ 1.25%x72x8 . | DB 4thGrade |
® 24x93-73x24 ® (- 3) x400 (@D stncnde)
® 3x998 ® 1.01x23 @6t ande
Relationships between quantities are described in the text below. [?ﬁm}

Express them as math sentences with T and y.

(D When you bought x bottles of juice that cost |50 yen per bottle, the total
cost was 750 yen.

@ Abuilding that is 1.5 times as high as a building that is = m tall is y m tall.

203




| Properties and Processing of Numbers

Pick a number and give three hints to your classmates so that
they can guess it.

(Hint @}
The number is greater than or

aqual to 100, and it is less than
120.

o e T
R

{Hint @)

The number is a multiple of 8.
Shiho

{Hint @)

Rounding the numeral in the lowest place makes the number |00.

o Based on the three hints above, guess the number Shiho picked.

15
{Hint @)
The number is less than or

{Hint @)
equal to 20. |

{Hint @)
The number has four factors.

e The number Kota picked is | 5. What property or processing of

numbers should you mention in hint (3) so that his classmates can
narrow down possible answers to |57

% If he mentions whether the number is odd or even...
Ami

9 Make three hints with words that describe  |“Even number,” “odd number,”

some properties or processing of numbers || ™liple,” “factor,” “rounding,”

i : . : “greater th ual to,”
like the ones listed on the right. Give these «E,dﬁ;n ;:.1 e:ru‘;?m,"
hints to your friends and quiz each other. “less than”

| Paying attention to the
|

We found it useful to pay |
| properties of numbers, we 'Iu.w il attention to the approximate size
have divided numbers into Misaki of a number and round the I
| groups and solved number or estimate the result of
| problems.

calculation.




'$ Are these numbers even or odd? (sthGrade |

@ 26 @ 43 @ 187 @ 6,590 *

.@ Find the least common multiple of the numbers in each ( ). | 5th Grade

@® (2, 8) @ (3, 5 @ (8 10 %

| ¢ Find the greatest common factor of the numbers in each (). Sth Grade |

®© (14 21) @ (16 32) @ (I8, 24)

il

[lmmdmﬂmﬁm
@ Round the numbers to the place indicated in the ( ). | Page 272® J
(@ 24,351 (thousands place) @ 97,320 (ten thousands place)
(@ 403,820 (ten thousands place} @ 859,542 (hundred thousands place)

- Describe the range of numbers that will be rounded to 48,000 Cath Gﬁ.g.j
when rounded to the nearest thousand using “_or greater” and
“less than.”

When buying the three items below, Ami and Kota thought in (ath Grade |
the following ways. If you think in the same way as they did,
how can you calculate the total cost?

From @ to @, pick math sentences that match Ami‘s and Kota's ideas
separately.

88ven 263yen

- 7
% Is 500 yen enough? -
Ami .5
: ' Explain the reason why.

Is the total cost accurate?

it

Kota

@ 130+80+260 ® 140+90+260
© 137+88+263 © 140+90+270
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When we studied numbers and calculations, we sometimes focused on the
structures and groups of numbers to express numbers and think how to
calculate.

Let’s look back on how we have expanded and deepened our study.

Inthmughﬁﬂ-nﬁndu

& THESET—Y raf"'E.'|

g=R- k- T }tﬂ '

Eagﬁgﬁ sﬁg f%j
5 : 5

® 42,195 is made of four | O's, two
I's, one 0.1, nine 0.0 | ’s, and five
0.00|s.

# Each place holds a numeral

Whale and Decimal Numbers

2nd through 5th Grades

& Made of two %’s

@ Equal to g g,

There are many fractions of the same
S1ZE.
2

® The quotientof 2+3 253 = €l

between O and 9. (When a place
value reaches |0, | is regrouped to
the next higher place.)

| st Grade » » 2nd Grade »» 3rd Grade
3+2=5 300+200=500 03+02=05 S+5=3
30+20=50 Eq:i__fLuh : 31..2_.1.._ :
. { if you ifyou | (Ao
( 3+21Ex}ruu 1 | use 100 asthe | use 0.1 asthe = | :‘H_Elﬁ}”'“JI
| use 105 the . \baseamount | | baseamount | | usevjasthe
| base amount | g auneits
2nd Grade > 3rd Grade » I 4th Grade » 1 6th Grade
3x2=6 300%2=600 03x2=06 %xz=$-
\ Y
ﬁsxzif}r{m (3x2if you \ e
use 100 as the | ; use 0.1 asthe [ | M you
| _base amount | ’-.__bﬂse amount | | use 'T}:astim |
o T - |
I P




e Geometric Figures
1 | the properties of geometric figures

Let’s take a new look at the quadrilaterals we have studied.

................................................................................................................................................. T e

//\/—\/7<>

Quadrilateral  Trapezoid Parallelogram Rhombus  Rectangle

o What is the measure of each angle of a rectangle?

e Is there any other quadrilateral that always has the same property
that you answered in €77

o How are the two pairs of opposite sides of a
parallelogram related?

.} Is there any other quadrilateral that always has the same property
that you answered in ©£1?

Misaki

When we investigated the

properties of geometric figures, we
focused on their sides and angles.

@ ¢Fnr each geometric figure, if the characteristic is always true,
puta O in the cell.

Twa pairs of opposite sides are parallel
The lengths of the two diagonals are equal




|- a Which of the following figures are line symmetric? Point symmetric? Answer

using the appropriate letters. | 6th Grade
£ 5 e Mo sl k.
Isosceles triangle  Parallelogram Square Rhombus

(1) 5th Grade

How to Draw

Congruent Triangbes
Page 2741

(s

‘ .é Draw the following geometric figures
in your notebook: Vheor-
(D A triangle congruent to (&)
@ A2 times enlarged drawing of @

@ A % reduced drawing of (&) ffl.cm
‘ . Complete the following symmetric figures: | 6th Gradle
() A geometric figure that @ A geometric figure that
is line symmetric is point symmetric
around a:ﬁs AB around point O
0
B

|
| a What are the measures of angles @ through @ of the geometric figures below?

0] A @ (@ Regular hexagon [ sthorade
\ Sum af the fingles af a
60 Triangle or a Quadrilateral |
Pags 2754
Tﬂn @N $

s
(" ! ﬂ:::ugu P turioe %&hml

In elementary school, we

discovered that the sum of the

angles of a triangle is always

| BO® when we examined some

triangles by putting the three

angles of a triangle around a point or actually measuring the three angles.

In junior high school, you will also learn how to properly explain the reason why the sum is always
180" based on what you know.




2

_ AreaandVolume :
i | e

Find the area of quadrilateral
ABCD on the right.

o Explain the thinking of the following
two students.
S Riku

Divide the quadrilateral into triangles ABD and

BCD.
triangle ABD 8xX4+2= {em?)
triangle BCD 8x2+2= (em?)

Answer |cm?

Move vertex C of triangle BCD to E without
changing the area of the triangle to make triangle
AED.

triangle AED 6X8+2= (em?)

Answer | ch

When we found the area of geometric figures, we focused
on the characteristics of their shapes. We thought about a
geometric figure as the combination of familiar geometric

figures or changed the shape of the geometric figure. [ @ @ SthGrada i
: ! ThaFomudastor Ccabing es
— LT — |
¢Calcu]ate the area of the following figures. (o mm_]  Page 275 @ |
e L 4
® @ A2cem. @ 2.5¢m
~5em-. T - Y e
e | L !
2em 4.2cm
RS = [




]lai:alculate the shaded areas of the following geometric figures. | athGrade |

S b v
B I 4 /B L
® 7 b o © i )
20m 10m 20m | 4 @
-| v ‘b = 10m s
A M s D et

a Calculate the area of the shaded parts in the geometric figures below. igﬁ:;:ﬁ“ J
3 Find the length around the parts, too. — —_—

@® @
¢ 8em
[ sthandsth Grades '
. Tl b Culeing Vs of Cog 4 Cs
a Find the volume of the solid figures below. i st 0

; @ Find the volume of the prisms and a cylinder below. {m‘]
@ \ @) 3

S5cm




When we studied geometric figures, we sometimes focused on lengths of
their sides, measures of their angles, and how their sides were arranged to
think about their properties and how to find their area.

Let’s look back on how we have expanded and deepened our study.

2nd Grade »  3rdGrade » * 4thGrade »  5thGrade » » 6th Grade
T+ Congruen Shap:s
%+ ES Paraﬂel?{ h1
] : [
Rectangle  Isosceles triangle T:apezmd

— Fasalil—FParallel
= ¥+ [ A L] &

S o

Enlarged ind Reduced Deswtag

B:EF=

Square Pqunlateral triangle Iarallelugram gC F'g— : g
IR RS R s e

! We focused on | | We focused | | We ﬂﬁ;ﬁnﬁg:}d:pi“& | We focused on the
thenumber | | onthe | | focused on | | Y s | ratio of the lengths of
| and lengthsof | | lengthsof | | how the | |} Hdesﬂ & | corresponding sides
| sides and right | | sides. sides were | corresponding | | and the measures of
_afgiles : arraljgfr_q:____- anglea 2. 4 cﬂrrEspundlng angler.

When we thought about the properties of solid figures, we
focused on the lengths of their edges and the shapes of
their faces.

4th Grade » 1+ 5thGrade

Parallelogram Trapezoid

(Example) (Example) (Example)
FAlED A D A D F
Rectangle e

(-.’z_’ Sejuare [ B c B o B

E Bl : T .__,_mJ._.-...-...,
[ We thought ab{:ut " We changed the || We thought | | We thought
| how many | em’ l | shape into a | | thatthe shape | 'I'hat the shape
} squares fitted in the 1 rectangle to | washalfofa 5 . was half of a J
_shapes. /| think about the | | \_parallelogram. | | parallelogram.
P —— =\ area. ik e e
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5D Measurement

The Japanese flute on the right is called shaku-
hachi. Let’s think about its length.

Shaku-hachi takes its name from its length, one shaku and hachi
(= eight) sun. Shaku and sun are old Japanese units of length.

| wonder how Isun = approx. 3.03¢cm “
long one shaku |shaki = approx. 30.3em (10sun). *
and eight swn is.

@ Express the length of a shaku-fachi in em.

| shaku is 1) cm.
shaku is approx. | ~|Em > Approx. cm
8 sun, made of 8 pieces of | sun, is approx. | cm. in total.

It was the same in those days as it is now that you can express length by

telling how many pieces of a base amount the length is made of. | {"t :
. Aruto
- There are other objects named after old Japanese units of length.
(U Sanshaku-dama fireworks @ Gosun-kugi nails

San (= three) shaku

! Go (= fve) sun

E Fireworks Show in Noshiro City =
San shaku is made of pieces of | Go sun is made of pieces of |
and is approx.. ‘em. ‘and is approx. cm.
These prefixes are used in combination :
with m (meters) and g (grams). f**
Prefixes in Units at a Glance T Riku
Profix | Giga | Mega | Kilo | Hecto | Deca | Deci | Centi | Milli | Micro | Nano
G M k T - S it C m b n
| bittion| | million|l thousend| | hundred |, ~ T [T 4 -
Meaning R B inie |3 tmes| | 10 i 00 tinss !.EIIJUm.es! |_t:|i:r|3£2u IEEJ-'E'?&:EGJ




a

(D) Length of a ballpoint pen

(@) Width of the blackboard in the classroom
(3) Area of Hokkaido island
&) Area of a page of your math textbook

Write the appropriate unit in each ().

® Weight of an egg -*---- 60 ( )

(&) Weight an elevator can hold

Write the appropriate number in each |

D lem=|

3 Im= .
& e

@ IL=]_

@ lkg=|

mm

----- 155 )
------ B
- Approx. 80,000 ( )
------ 480 ( )
...... 450 ()
@ Im=| cm
D=l = ¢
@& | km’ = ________';rr'r2
I m*=| e’
@ It= kg

[L’MMM |
* g
(3@ 4nd Grade
(E¥A Ind Grade
[ -
&
: | “T4E 2nd Grade
- ’T-amm]
.‘._:' ............
(2304 6nce |

When we studied measurement, we sometimes focused on the quantities
and base amounts of objects to express and compare quantities.
Let’s look back on how we have expanded and deepened our study.

2nd Grade(Length) » I 2nd Grade(Amountof water) » I 3rd Grade (Weight)

How many pieces of
| cm or | mfill the

length?

How many pieces of | dL or
I L take up the space?

How many pieces of | g
or | kg is the weight
made of?

%2 \We also expressed area and volume by telling how many | em’ or | cm’ it

was made of.




o Changes and Relationships (RS Poge 267 |

_Changes and Proportional and Inversely Proportional Relationships

Think about a case where you place a piece of paper on top of
a certain geometric figure and slide the paper in the direction
as indicated by the arrow in the diagram below.

(cm’) Width and Area of the Geometric Flgure

- 8ua

5cm

a
=L

WIdfh S I T N A
oAs you slide the paper, the visible part of the geometric figure
changes. The graph above shows the relationship between the width
and area of the visible part.
- Select the geometric figure hidden under the paper.

® ® Bisi 5]

9 In problem n, what quantities change?
What quantity does not change?

We were able to solve many problems by identifying
two quantities that changed in relationship to each other -
- and investigating how they changed. _ Misaki

o Complete the table below with the relationship between the width of the
visible part and the length around the figure. When you shifted the paper in

problem n . ath Gracle |

Width (em)| | 2 3 4 5 6 |
Length around the figure (em} | 12 | |4

214




Using sticks of the same length, we will make and arrange triangles side by

side as shown below. E|
AIVAVENAVAS - TAVE
| triangle  2triangles 3triangles 4triangles

(D Let the number of triangles be x and the number of sticks be y, and
complete the table below with the relationship between x and y.

Number of triangles = | 2 3 4 5 6 5
Number of sticks 3 3 5 §

(2) When 10 triangles are arranged, how many sticks are used?

Tables & and (® represent the relationship between x and y. 1 oth Grade
a4
@& Length and Width of Rectangles with an Area of 20 cm’
Length aemll 20 [ 10| 5 [ 4| 2] 1[5
Width yem| | | 2| 4|5 10]20]¢

B Time and Distance of a Car Traveling at 40 km per hour

SRR REARE
120 160 200 | 240 |

Time z(hours) | | 2

Distance  y(km) 40 | 80

() Which table represents a proportional relationship between x and y? Which
table represents an inversely proportional relationship between x and y?

(2) For @ and @, express y as a math sentence with x.

(3 Among graphs ® to & on the right,

® © ®
select the one that represent the 4 L4 L4
relationship between x and y in ®. \
0 x 0 T 0 T

¢In which of the following situations, is Yy proportional to x? In wich situations,
is y inversely proportional to x? Use tables to investigate.
@ The area, ycm’, of a square with xcm sides
® The area, ycm'’, of a triangle with the base of 4 cm and the height of xcm
© The time, y minutes, taken to walk 20 km at the speed of x km per minute

o Lomgoae ]




The picture below shows the distance traveled in an hour.

fé Walking 5 i
ThkmT

(B) Cycling

fore W& o

bee 2 3
| el T By
Look at the picture above and review what 1 | ::."d"‘"-’ |
speed means. ¢ | Page. 2730 |

ﬁ Among @, ®, and © above, who/which travels the fastest?

@ Explain the reason of your answer to ©0,

How far each of
them travels in |
hour?

LU

Haruto

@ If the boy keeps walking for 2 hours, how many km does he travel?

0 4 x
: Il (km) About the rider and the
| \ S¥  bee, answer the same
0 : 2' (time) * question as above.
- Speed can be expressed by Speed is a quantity made by

the distance traveled in a
unit amount of time.

combination of two
quantities: time and distance.




: |¢A household uses 2,800 L of tap water a week. [ sncrade |
: () How many L of tap water does the household use on average per day?
(@ How many L of tap water does the household use a year?

Assume the year has 365 days.

The table below lists the areas of rooms A and B and the number of people in

each of the rooms. { Sth Grade |

Which room is more crowded?

Room Area and Number of People
_ Number of
Area(m’) | "I
30" | 2
B 48 20
Answer the following questions: ’““"";J

(D It took you 4 minutes to run 500 m. How many m per minute did you run?
@ It took a horse 30 seconds to run 420 m. How many m per second did it
run?

@ Abicycle is traveling at 200 m per minute. How many m does it travel in

30 minutes?

(&) Acaris traveling at 40 km per hour. How many km does it travel in | hours
| 5 minutes?

(8) A man is walking at 60 m per minute. How long does it take him to walk
|.8km?

The bullet train, Nozomi, goes approximately 552 km between Tokyo and
Shin-Osaka in 2 hours and 25 minutes. Find the answers of | and 2 below,
rounded to the nearest whole number. [_5-1;1@1*
(D What is the speed in km per hour? S

@ What is the speed in m per second? o | hour = 60 minutes = 3,600 seconds

' | km = |,000m
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3 i meis

There are two types of beverage that contains fruit juice,
. ®
! Whole

amount

Fruitjuice 100mL | 220

Which beverage contains a higher rate of fruit | .

3 |
juice, @ or ®? ¢ B I
3 | Page 273 & !

=

Ol !
Bl |

The whole amounts
are different...

Both types of beverage

o contain 100 mL of fruit juice.
Ami Harute

Exactly half of & is fruit juice.

illl
Misaki
@l‘ If you consider the whole amount of ) as |, what does the amount

of fruit juice in & correspond to? If you consider the whole amount
of ® as |, what does the amount of fruit juice in B correspond to?

0 100 200(m0)
o i 5 o
0 ;_L; i Rate If you consider
200mL, the whole
r 0 100 500 (mL) amount of @, as |,
® | : : 100mL is half of it
L i : ! and corresponds to
' 0 y | Rate -
9 How many mL of fruit juice does 400 mL of beverage (4 above
contain?

When you consider the whole amount of the beverage as |, the number
to which the amount of fruit juice corresponds is called the rate.




—aﬂhange the following rates from decimal numbers to percentages.
@ 0.0l @ 0.1 @105 @15

- -@Wﬂb& the appropriate number in each piul
@® 7%o0f30Lis L.

@ 2kgis ___-;% of 5kg.
@ 25% r:nf| _!rn is |.5m,

If you buy an item that costs 2,000 yen with a 20 % discount, that will be

yen.

—I¢A museumn had 750 visitors last week and
900 visitors this week.

() What % is this week's number of
visitors compared to last week's?

(@) Children accounted for 75% of this
week's visitors.
How many children visited the
museum this week?

@) The number of visitors for this week is equal to 30 % of the number of
visitors for last month.
How many visitors did the museum have last month?

= Answer the following questions: | th Grace
(D Find the value of ratio 2 : 7.

@ Simplify ratio 15 : 9.
@ Find the value of T when 28 : 4 = 35 : 1.

We are going to mix coffee and milk in the ratio of 3 : 2 to make |1,000mL of

coffee with milk. How many mL of milk do you need? | rade |
et 000 ML=
pem I I =l I —
e Coffestd) T SMilk(2)
T Coffee with milk =

219



When we studied changes and relationships, we sometimes focused on two
quantities that changed in relationship to each other and investigated how
these quantities changed and were related to each other to solve problems.
Let’s look back on how we have expanded and deepened our study.

4th Grade Investigating Changes ©  Sthand 6th Grades Proportional Relationship

e e e ] e b
A P e
e | (2|34 [5]5 BEW | [2]3[e[85]6[8
B |1 ] 10| 9 B i Al B Yy | 4 8 [ 12 161 20| 24 |)
LA A AN A T 3=
=C-20-0 mm il
i [ The graph of 2 quantities 2
| that are in a proportional
Using tables, graphs, and - relationship is a line that
math sentences, we were able 0 \_passes through 0.
T =
to show changes clearly. . Wheo 75 | the
s A y=4Xxz . value of y is equal
i | to 4, the constant.

5th Grade Speed 5th Grade Rates

Focus on time and distance, and express Focus on a base amount (total attempts)

speed as the distance traveled per hour or  and a quantity being compared (baskets

minute, made). Consider the base amount as |,
and express what the quantity being
compared corresponds to.

Travels 8km in 2 hours Made & attempts and made 2 baskets

A0 B (km) Travels 4km 0 2 4
| I lll u
; in | hour i l gy Made baskets
| ; {(hours) (4 km/hour) : : at the rate
o 0 0.5 | Rate ,rog

IR Travels |5km in 3 hours IS Made |0 attempts and made 3 baskets

0 3 15 (km) Travels Skm ] 3 10
: L : in | hour t : e Made baskets
| : ; (hours) (5km/hour) . : at the rate

0 | 2 3 5 03 | Rate .03

|E travels faster than A.|

| C was better at making baskets than D. |




15 Utilization of Data G e 267

The school health committee has been working on campaigns to reduce injuries since last
September.

To summarize their results, we counted the monthly number of injured students who visited
the nurse’s office between September and January, and represented the data in graphs.

3 i
; i
- Number of people injured I:wa-.; MNumber of Peuple_in_j_ured: (gl Number of people injured
60 \_’\ | 60} 5 &0
. 47 .
40 40 50
20 ' 20 |40
. | . 35 -
ol B0 5 O R e . ] e S e -.
F 10 01 12 |k g 10 11 12 i g 10 11 12 1 lsod)

Look at the graph above and answer the following questions. J

0 Which graph shows the monthly number of injured people the most
clearly, @, B,or©7?

@ What is the difference in the number of injured people between
October and November?

a Kota looks at graph @ and says as follows.
What do you think about what Kota says?
Discuss with your classmates.

The number of injured students who visited the nurse's
office did not change much between September and January.

Kota

Graph © is the same as graph &
September with except each increment represents
; January in the 5 people. If you look at how the

Ami number of visitors... Riku number of people changed in ©...

If you compare

| We have learned that we
should select a type of
graph depending on the

| We have learned that when
we examine a graph we
should pay attention not
purpose of use. only to its appearance but
also to the size of each

increment.
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'#We have studied the following types of graph: Ird theough 6th Grades |

@ iy ®  pveng Opiesinitodns © 0o
h'”"FT‘E]_Im_'Eﬂ_iHaﬁGI" {E Temperature in City 4 (360 Students 2t East chool) 'Ipial-%i nghtn anges
] 5 /-_'_ﬁ’/"' B

i .
l I i :
i “
9 ez n.u! : 2
3 E 5 1962 60 80 2000 20(year) 0 g
| 40 45 50 55 60 65 70 (q)

() What types of graphs are & through © ?

(@) Which graph from @ through © is appropriate for each purpose in () through (4) 7
(1) To investigate how quantities change.  (2) To compare quantities.
(3) To express the rates of parts to the whole. (4] To examine the way the data are spread.

(3) West School, too, did a survey about favorite ® Favorie School Lumch benms
school lunch menus. The results are as shown on { | 8O Shudents at West School)
the right.

Based on graphs © and (€, select the correct

statement (s) from below.

(I} At both East School and West School, curry &
rice is the most popular.

(2] West School serves more curry & rice per
student than East School does.

(& Shiho looked at graphs © and ® and said as follows.
Is what she said correct?
Also, explain why or why not.

East School and West
g School both had the
same number of

students who liked
fried bread.

Shihe




_!a The tables and graphs below show records of softball throwing by students
from Classrooms A and B. Based on these records, we are going to think which

classroom was better at softball throwing, éth Grade |

Record of Softball Throwing Distances Classroom A (m)
| @ 34 @25 | @40 | @ 3| ®32 | @34 | @as5
®28 | @36 | @34 | D34 | @32 | @33 | @ 38

Record of Softball Throwing Distances Classroom B (m)

D34 | @27 | ®42 | @36 | ®23 | ®27 | @ 35
®26 | @37 @2 | @3 | @36 | @48 | ® 36

Record of Softhall Throwing Record of Softball Throwing
(Sﬂ-ﬂiﬂlﬂﬁ) Distances Classroom A (FMdTEG] Distances Classroom B
B | | e sbate el |
' |
8 | 8 | '
6 ‘ 6| .
| : 4
4 . 4

2 | : 2 |

0 Ji . 0L il
20 25 30 35 40 45 50 (m) 2025303540 4550 (m)

| wander if | want Maybe | should
v to find the means E" find the modes and
Haristo and compare them. m compare them.
(I) Find the mean for each of Classrooms A and B.
(@) Can we say that the records will always gather around the mean?
(@ Find the modes for each of Classrooms A and B.
@) Find the median for each of Classrooms A and B.

%% |f you compare Classrooms A and B in representative

’ values, which can you say performed better?

®) For Classroom A, which class has the largest frequency? For Classroom B,
which class has the largest frequency?




teimousaesnat Utilization of Data

When we studied utilization
of data, we sometimes solved -
problems by collecting, thlem
organizing, and representing Conclusion "
data depending on the Conclusion Plan
purpose of use, as shown on : E‘:‘;ﬂ"’;ﬁ"“’
the right. Analysis :
Let's look back on how we mb’ o ’@

e d Gather and
have expanded and gﬁ%ﬁi B acd m“gm A
deepened our study. e pache

drd Grade BarGraphs ~ © 4th Grade Broken Line Graphs and Tables

e e

"ﬂ Berwwed Bk o o bl Ly . g Ilh:'nr!, Lsar b Stindenis
e Chamges in bbby Tragqmesiver (Epo)

This ek

" N L i |
L] i |Rereew|
\ g
: _/ i o | e | e
a Ll R T
ﬁ ! ] E-:z,." 3 [ 48] I®

,""‘"‘-"I
e U T T R o R L 14 ac

on Tue Wik Tha Il

i i VP— e R

We used bar graphs to , We used broken line | We organized |
show which category | | graphs to examine the | datainto a table. |
had more or less at a | characteristics of . i

. glance. J | changes.

Bumbers of jumps Classa Aard B Made

Mm R 55 ) 55 b I'.'r.r_|..mr~:
-
L] - &
i (=t " ok R i 2. 1o L
T RO FPETE ETUTETT P FEVLES U FRPPY FOPTOPY FOVOPH | 40 o] =0 ] L] 55 o Toljumps]
O 10 20 30 4D BD &0 70 A0 90 100% i
Y o — 5
—————————— | g |
("We used percentage bar gra]:rhs and | | Youcaneasily Based on the modes, you

| different parts to the whole and to values are spread A made mare jumps.

| pie charts to show the rates of i observe how the can say that Classroom
_compare the rates of different parts. | aut, |

If you combine graphs, a bar graph and a broken line
graph, for example, you can relate two quantities to each
other and make observations.




o Methods of Reasoning and Expressions

Review what we learned about the sum of the angles of
geometric figures, ;

o The sum of the 3 angles of a triangle is | 80",
How did we examine triangles when we found this fact?

a b b oo

Set squares Set squares

We examined the measures of the 3 angles of
several triangles, and found out that the sum of iy
the 3 angles of any triangle is | 80°. Shiho

9 The sum of the 4 angles of a quadrilateral is 360",
How did we examine quadrilaterals when we found this fact?

AN A A

Split the quadrilateral Split the quadrilateral Place a point in the
into 2 triangles by a into 4 triangles by quadrilateral and split the
diagonal. diagonals, guadrilateral into & triangles.
180x 2= 360 |80 x 4 —-360 = 360 180> 4—360 =360
. By using the familiar fact that the sum of the 3 angles of a M
triangle is | 80°, we found that the sum of the 4 angles of a - &\'}

quadrilateral is 360°. | Riku




2 Representations as tools for reasoning: Tables, Math Sentences, and Diagrams

&
E Using sticks of the same :

length, we will make and P S, e

arrange regular hexagons
side by side as shown on

i BTt TR

When we make 30 regular |
hexagons, how many sticks
do we need?
N o
| can tell if we % | wonder if we can find
actually draw 30 i patterns while making fewer
regular hexagons... Ami regular hexagans.

o When you wanted to find a pattern like Ami did, what kinds of ways
were there to find one?

P2 M U = s 1 Gl 2

e VA, Y
Number of regular hexagons | | i - R L e
Number of sticks e a0 L1621 28 3|
N N R W
- e - L < R S
We can find a pattern more easily if we = %
organize data into a table and look at the table =~ *
1sakl

horizontally and vertically.

9 Shiho looked at the table above and found the number of sticks necessary
to make 30 regular hexagons with the following math sentence:

6+5X%X(30-1) =151

Answer 15| sticks

What do 6, 5, and (30— 1) in the math sentence written by Shiho
represent?

6 is the number of sticks for the first regular hexagon...

226



e Based on Shiho's idea, express the relationship between the number of
regular hexagons (x) and the number of sticks (y) in a math sentence.

k.

The numbers 6, 5, and | are constant...

o Using the math sentence you wrote in £, find the value of y (the
number of sticks) when x (the number of regular hexagons) is 101.

9 Using a diagram, Kota thought about the number of sticks necessary
to make 30 regular hexagons as follows:

NN NN\

{i_[* Loyl
I Etmk\ NN NF
5stick 5stick 5stick 5 stick

| +5%30= 15| Answer 151 sticks

What do |, 5, and 30 in the math sentence written by Kota represent?

@ Based on Kota's idea, express the relationship between the number of
regular hexagons (x) and the number of sticks (y) in a math sentence.

o Using the math sentence you wrote in 0, find the value of y (the
number of sticks) when x (the number of regular hexagons) is 200.

Math sentences are not just for finding their answers but can alsn be :
- used to express your ideas, quantities, and the relationships between F

\ quanhtms You can call math sences the * Ianguage uf math.” ]




Junior High
School
Orientation ™

Course %
o/

Mathematical o = G
Graduation Trip

At the conclusion of your In junior high school,

& years of study of you will further study

L]
rmitat st International e L

what you have studied
in elementary school,
You will get a glimpse

mathematics, let's visit Course
the world of mathematics.

Pick one of the four of how the world of
courses you'd like, and mathematics will unfeld.
let’s go.
Mathematical thinking is
universal, but procedures
I like algorithms may be
Wasan | different,
(Historical
Japanese Math) )
Course Riddles/Puzzles
Pag=235
Course

Japanese-style
mathematics flourished

during the Edo period. Many riddles and puzzles
| What kinds of problem were use ideas from

people thinking about during mathematics.
‘ the Edo period?




Advanced
Mathematics

o Numbers less than O

Set the O on a number line to Yuta's house and show other places as shown
below.

(D Yuta got on a bus at the bus stop located 2 km to the east of his house, and
went to the library located 5 km to the east of the bus stop.
What is the number that corresponds to the library on the number line?

@ Yuta's house ? Bus stop @Librﬂry @
ame
| | | | |
0 2

I—LEEm,'—FI Skm =] Going east is
¥ |ike doing

2+ |=[ | waddition_

(2) Next, Yuta went to the bookstore located 3 km to the west of the library.
What is the number that corresponds to the bookstore on the number line?

° g1a-a °
0 2 7

H—Skm—| Going west is
%# like doing

= = # subtraction.

@ Then, Yuta went to the museum located 6 km to the west of the bookstore.
What is the number that corresponds to the museum on the number line?

Museum

‘BRI Hh & °
B e

4—| |=
The math

sentences would Extend the number line to the Can we subtract a number
be 4—6.. left from O... from a smaller ona?
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~+++++++ Junior High School Orientation Course «+«:+ <<« v oo

| | L I l | | | | |

|
e ey et B uno BN O L

Numbers to the left of Oby |, 2, 3 ... are represented as — |, —2, —3 ... and
read minus |, minus 2, minus 3...
The number — | is less than O by |.

@) By how much are —2 and —3 less than 0?

(8) What is the answer to 4 — 6 in (3)? Find the answer from the number line above.

%% |f you use numbers less than 0, such as — |, —2, and —3, you can
find answers to the subtractions of numbers from smaller numbers.

i

®
In junior high school, you will explore the world of numbers
further to the numbers less than 0. You will also think about
calculations and examine changes in two quantities that change
in relationship to each other like proportional and inversely
proportional relationships as you have done in elementary
school.

e e

T - e —— i

St | wonder how we can do multiplication or division
Misaki with numbers lass than 0.

(& Identify situations around you where numbers less than 0 are used.

Forecast High/Low Football Standings

3.
g.
]
ﬂ.
5 |
.?i
3|
5
1.

.n.n.n.o;u ng.u.e.-"
aa—-nnmiunuif
o -.dé--—-;p.n.l:.::
P Y e w:u-h-:w_

[Developed by Tokyo Shoseki based on the
wehsite of the Japan Professional Football [Jeagup.]
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Advanced
Mathematics
1st Grade of
Junior High

9 Utilization of the Properties of Geometric Figures

There are two circles of equal radius
intersecting each other as shown on the right.

() What kind of quadrilateral will you make
if you connect the four points A, B, C, and
D with line?

s
'Explain yaur reasoning.

(@) In diagram & on the right, how do line E) c
ab intersect line cd?

Quadrilateral ABCD is line
symmetric.

If you consider line ab as the
axis of symmetry, line cd is...

@ In diagram © on the right, you can draw ©
a line that passes through point E and is
perpendicular to line KL as shown below *E
with a pair of compasses and a ruler. K E

Draw the line yourself. Also, based on (1) and (2, think about the reason why
you can draw it.

1]

- YG H"—'E
= = e

In junior high school, you will draw and examine geometric
figures based on the properties of geometric figures you
studied in elementary school. 3




senwan &

India

(D Look at the subtraction algorithms shown above, think about how they
work, and explain.

The —!9 in the In the German algorithm,
Swedish algorithm is moved e they write + | under 2, but
from the 5 in the tens place Kota Misaki

to the ones place ...

@ Explain the German subtraction algorithm by looking at the diagram
below.

@ @ ©®© ©|® Which property
35lle oo |amEEE I
Fri g B s
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Korea
Brazil

Thatland

35\
-127
224

(@ Look at each of the division algorithms shown above, think about how they
work, and explain.

The Korean algorithm Depending on the country, the
looks the same as the division algorithms are written
Japanese one, and the differently, but the thinking

way it works is ... behind each is ...

9 Ways of Finding the Amount of Change

In some countries, the amount of Suppose you buy an $68 and $2 makes
change is found with addition as item that cuat‘a.: $68 + $70.
shown on the right In the way as with a $100 bill $70 and $30

: makes $|00.
shown on the right, find the amount So, here's your $32
of change you receive when you change.

buy an item that costs 720 yen with
a |,000 yen bill.
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Nurmerais are
wnttaﬂ the same

9 Number Words in Different Languages & vy sveryuhere
@ » English
Japanese Korean Chinese | English
i ichi il yi one
2 | ni e er two
3 San | gam san three _
& | shi sa si four
(2 go oh W five 51
f} roku yuk liu six )
7 shichi chil Ao qi Sy Sy reeEe B
_:53__. hachi pal " —bﬂ_ eig-ht =
00 | goo | jin e e ]
10 ju P TIRRR i~ T
_IHI ju ichi ship il shi yi eleven
12 | juni | ship ee shi er | twelve
French Russian Spanish | Ttalian
| un adeen uno uno <)
i _2_ deux __ dva RO S due Vo |
S oois | | e | tre SIS
4 | quatre chetyre cuatro quatro |
] S5  «cing pyat cinco cinque
| 6 | six shest seis sei
_'? sept sem siete sette w
a8 h-u:'r VDS | ocho atto |
B E,?__ neuf g dpw'vaf_ 135 nueve o B nm; =
—IU dix e e desyat s | diez L dieci 53
_|—|EME b vk, udmnadts.at : ﬁnr:e T undici g
RET | douze | dvenadwsat o O T dodici ]
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Look at how numbers | | and |2 are read, and discuss what you observed.

In Korean and Chinese, they

are combinations of ten with

one and two.

In Russian, you say

one first then ...

Shiho

In English, you
don't say ten-one,
do you?
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Wasan is a unique style of mathematics developed in Japan during the Edo
period.

In some fields, it was as advanced as mathematics in the West. During the Edo
period, it appears that many people enjoyed working on challenging wasan
problems.

Let's tackle some wasan problems ourselves.

0 Crane and Turtle T

One night some cranes and turtles gathered
in a field. In the moon-light, 10 heads and
28 feet could be counted. How many
cranes and how many turtles were there?

| have four feet

N

(1) What if they were all cranes? How many feet would there be? What
if there were 9 cranes and | turtle? How many feet would there be?

Number of Cranes | | O Q:
Number of Turtles | O | | |

Number of Feet |

(@ As the number of turtles increase by one, how does the number of feet change?

@ Find how many cranes and how many turtles there were.

An Edo period mathematician named Chisho

Imamura created a formula to calculate the number = F 3

=h

of cranes and made it into a short poem. %2 3

P 23 3

Number of Cranes = Number of Heads X 2 ~Number of Feet + 2 E E., .E
RN RN L E =

g

@) Using the formula, find the answer to the first = '% g'

problem and compare it to the answer found in 3. E: z 2

Z 8

-

o
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A I L pot is filled with oil. You want to split
this oil equally with another person so that
each will receive 5dL. Unfortunately, there is
only a 7dL cup and a 3 dL cup available.
Using only these two cups, divide the oil so

IL 7dL  3dl
pot cup cup

that each person will receive SdL.

It may be easier to think about the e TdL OdL 3dL
problem if you draw a diagram like | # *
the one shown on the right. e

L]

L]

9 Nested Pots

When looked

At a shop, there is a special set of 7 nested
from above

pots.
Nested pots are specially designed so that
the 2nd largest pot will fit inside the largest
pot, the 3rd largest pot will fit inside the
Znd largest pot, and so on. The price of the
pot that is one size larger costs 250 yen
more.

If the total price of the 7 nested pots is
9,800 yen, how much is the smallest pot?

L B B
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' Sangaku

Sangaku (a mathematical tablet)

is a wooden tablet with a
mathematical problem and its
solution written on it, and it was
dedicated to a shrine or a temple.
During the Edo period, this practice
became very popular, and even
today, more than 900 such tablets

remain at various locations. Peopls of the Edo period

dedicated these

The problems on these mathematical tablets are ma’fhematical tablets_tu
usually very difficult, but there are some that can be E?S:re:ua;f t:i::lt?;ilrn
solved by elementary school students. .

appreciation for the
The two problems below are from mathematical wisdom needed to solve

tablets, rewritten using modern language and units. a problem, or to report
the findings of their b4

research. #

Let's tackle some problems from mathematical tablets.

A fox is planting rice seedlings. If 5 seedlings are
planted at a time, | seedling will be left. But, if 7
seedlings are planted at a time, 2 seedlings will be
left.

How many seedlings are there? Answer with the
smallest possible number of seedlings.

From Miharumachi Inari Shrine, Tamura Gun, Fukushima Prefecture

There are some

A merchant bought rice at a price of 1,250 yen for mathematical
| kg. He sold the rice for I,ﬁgﬂ yen for | kg, and he tablets that
made a total profit of | 0,000 yen. were made by

How much money did the merchant spend on
buying the rice?

childran who
were about

yaur age. ;

From Tanaka Shrine, Ohta City, Gunma Prefecture




a% Riddles/Puzzles Course /-

S

{1 Which way do we look?

From which position, A, B, C, D, or E
was each of the pictures below, @, B,
©,D, and ® taken?

e

[

9 In what order?

(D After placing 4 overlapping squares of the
same size down, the pattern on the right was
created. A B

Name the squares in the order they were laid.

C |D
@ After placing 9 overlapping squares of the £ B|C
same size down, the pattern on the right was
created. ' F
Name the squares in the order they were laid. E
G I
H 1
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9 Let's tackle a number puzzle!

Place numbers | through |2 in the O on the
right so that the sum of 4 numbers on each
line will be the same.

0 Arranging sticks!

() An equilateral triangle is made with | 2 sticks, as / \
shown on the right. Move 4 of these sticks and / \
make the area half. / \

L __ﬂ\

@ Using |3 sticks, you can make 4
squares of the same size as shown on the right.

How can you arrange |2 of the same
sticks to make 4 squares of the same size? I | |
——

{5} Honest? Liar? 6
The fox is honest.

Each animal is either always honest or it
always a liar. What did the cat say about
the fox? The cat is a liar.
Foxe
&
=22 The raccoon is |
What if the raccoon is always Cat

%P honest? What if the raccoon is
’ always a liar?

239
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@ Which bag has lighter coins?
D

\".F \'Ii_,r \i'_,d i

There are 5 bags filled with coins. 4 of the bags contain coins that weigh
| 00 g each. The other bag contains coins that weigh 99 g each. Using a
scale that can measure accurately to | g only once, can you find which

bag has the lighter coins?

If all the coins in all the
bags weighed |00¢q each,
one coin from A, two
coins from B, ... five coins
from E would weigh

W
1,500 g altogether. '

6 How to measure | 5 minutes

There is an | | -minute egg timer
and a 7-minute egg timer. Using
only these timers, can you
measure |5 minutes? How?

| | minutes

@ How many games in all?

D A tournament is held with 8 teams.
How many games will there be in all?

ﬁ | wonder how many teams |
it will |ose. | '
Misaki | ABCDEFGH |

(@) Atournament is held with 48 teams.
How many games will there be in all?
Can you find the answer within 5 seconds?

240




Mined move practice? Tey thasa!

() Let's investigate Well-balanced Geometric Figures - 246
) Lo Express Quantitesand TheirReationships s Math Sentences - 2416
() Let's Think about Multiplication of Fractions - 247

() Let's Think about Division of Fractions - 249
) Times as Much with Fractions 750
a Let's Investigate How to Express Rates 250
O Lot Kmvsinptn Coomatric Fgures that Hova the

(1)) Let's Think about How to Calculate the Area of Circles 252

a Let's Think about Hmtnl:ll:uhtlﬂum-gf
Prisms and Cylinders— " a53

1) Let's Further Investigate Proportional Relationships 253

19 Let's vestigate the Characteristicsof Data and Make Judgments - 255
B AR R o e sk o e s Lo L T o s 256

s are problems fat will further extend and desped pour
ko led e aboat what you have studiisd,
Think about these protdems and ey the challenge

6 Let's Express Quantities and Their Relationships 258

e T B
(L)) Let's Think about Multiplication of Fractions 259
() tev's Think about Division of Fractions 260
a Let's Investigate How to Express Rates 261

a Let's Geometric Figlras Illat Hmt-lll
Same Shape but Different Size

(L)) Let's Think about How to Calculate the Area of Circles 263

Let's Think about Hmrtu l:llnlllh the 'J'ulum of
Prisms and Cylinderg oo 263

(1) Let's Further Investigate Proportional Relationships - 264

Let's Try Programming!-
Lat's Play with Shapas oo

“Wew Mathematics & Plus” is an optional learming material for students who want or need to work on it

Mot all students need to use “New Mathematics 6 Flus.”
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4 Let'sTry Programming!
Think about How to Arrange Numbers

Suppose there are four numbers arranged as shown on the 7t Sewnd  Thind - Fourth

right. To arrange these numbers in ascending order using a 3 ] 4 2
computer that is capable of doing the following, what

: : : 5 -
instructions do you need to give to the computer? When were finding

% amedian, we
(A) EXH.IIU.‘I‘H.‘I\E the numbers from the first one - raarrang&d numbers.
(B) Comparing the current number (the one the computer
is checking) with the next number in size
EC}Smbrhjng the current number with the next number

The computer will arrange numbers in ascending order as shown below.

An example of number rearrangement by the computer

First

(I} The computer examines the e

first number.
{_It;thetﬁ.ment nﬁember is greater 3 l 4 2 The computer
ff“%?‘hf:i?ﬁ;t;‘:'mﬁg’?u i . _,/‘ exan'!ines each number
m'r-ﬂf-. tﬁeﬂn'f_mP“’M oes not T bbb starting with the first.
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa SJEc-I:;{.JIi--------.--.-1r1-1-l u
(2] The computer examines the Cemsiaumbel Notmmbel .
second number. : ' /
If the current number is greater I 3 4
than }t{ae nﬁxt. H'LE];:nrnpu ter !
switches the numbers. a3, A
Bk ae S, e n,
o o Third
2! The computer examines the third i el ey
number. s

If the current number is greater I 3

than the next, the mmpugter 4 2
switches the numbers,

If not, the computer does not

L L R abe it
Fourth
& The computer examines the izl

:nurth number. = i How many times does the computer

It the current number is the final : |

number, the computer finalizes I 3 2 | 4‘ have o repeet (D bl ®?
| —

the place of the number.

Finalized

(5} The computer repeats the same procedure | {17 p———,

until it finalizes the places of all the numbers. B

| ———
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In Step (&) on the previous page, what can you say about the number
whose position was finalized?

After the computer finishes Step (I through Step @) once,
the number cards are arranged as shown on the right.
Then, the computer will repeat Step (1) through Step @) to

examine the first three numbers, The place of which number
will be finalized this time?

About the procedure on the previous page, explain why the numbers can be
arranged in ascending order.

el e
(I

Shiho

Every time the computer Such a procedure
examines the numbers from ¥ predetermined to solve a
the first one to the last, the w problem is called an algorithm,

largest number...

OThe diagram below shows the algorithm for arranging the numbers on the previous
page. Use the diagram to arrange the numbers.

:‘

* In the first row labeled on
the left, write four different numbers
of your choice in random order,

[ » Copy each number in the next blank

as indicated by the arrow.
+ Tn each Co e
two numbers

l Copy the larger number in —# the
| next blank (on the right). _
l Write the smaller one in - # the '
|
|

next blank (on the left},

Change the way the numbers
are arranged, and try again.
K wr

v

@{Tx}r programming)

PLE




a Let's Play with Sha pes b

Drawing Shapes in a Single Stroke

Drawing a shape in a single stroke means to draw it without lifting your
pen from the paper or tracing any segment you have drawn.

n Select the shapes you can draw in a single stroke.
@ ® ©

ﬂ Read the following conditions and find out whether or not you can
draw each of the shapes above in a single stroke.

You can draw a shape

in a single stroke if the
shared by an even number shape meets one of the

of segments following conditions. Leonhard Euler

® Each point in the shape is

® The shape has exactly two
points where an odd ;
number of segments going
out, We start our drawing
W from one of the points
with an odd number

a Come up with some shapes
you can draw in a single
stroke.

2 \When you draw a shape that can be drawn in a single stroke, can you draw it
in a single stroke whichever point you start with? Try to find it out. It'll be fun!



o Make a paper ring as shown

above. Then, cut the ring ha
along the center of the tape or /£ _—

the line that is é of the width , Vi

of the ring from one edge.

a As shown below, paste two paper rings of the same size together and cut them.

(D) Paste two rings together so (21 Cut one of the rings along the center

that they are perpendicular to ] ; ;

(3) Cut the other
ring in the SaMe g Where were the |
way and open it sides of the resulting
up. shape in the original

two rings?

a What if we paste two paper rings
of different sizes together and cut
them in the same way as you did
in ). What shape will appear?

\F You may also want to find out what shape will appear if
: you paste two rings together at a different angle.




. Similar Problems % Slightly Difficult Problems

o Let’s Investigate Well-balanced Geometric Figures (A3 Page 256 |

Page |2 |
a > 6 The geometric figure on the right is line
symmetric, and line ab is the axis of

symmetry.
(1) Which line is of equal length with
line BK?
(@) Other than ab, how many other axes
of symmetry are there?

m In the diagram in a. how does line BK
intersect with the axis of symmetry, or line ab?

# .-.) 6 The figure on the right is point symmetric.
Point O is the center of symmetry.
(D) Which side corresponds to side AB?
@ How many cm is side EF?
(3) What is the measure of angle D7

| In the diagram in 6, what is the positional
relationship between line AK and BC?

Sosr |=ir
- Among the following geometric figures from @ through (), select all

that are both line symmetric and point symmetric.

@ Right @ Parallelogram © Rhombus © Equilateral ® Regulﬂr
triangle tnangle hexagon

[} e

a Lr.-t's Express Quantities and Their Relationships as Math Sentences | e

Page 2'?

a You are going to divide |.2L of juice among x people.
(I} Express the amount of juice each person will get as a math
sentence.
(@ If you divide the juice among 4 people, how many L of juice
will each person get?




Fage 2'?
@ .-) ‘ We are going to make a rectangle with the .- 20em----o____
width of xcm out of a string that is 20cm

012% Express the length of the rectangle as a Trem
math sentence.
(@) Express the area of the rectangle as a math sentence.
(@) Find the area of the rectangle when x is 2 cm.

@ iy é Represent the relationships between x and y in the following
: situations using math sentences.
(D There were 30 pieces of colored paper. We used I pieces, and
now there are y pieces left.
(@ You are going to buy x pieces of chocolate that costs 40 yen
each. The total cost will be y yen.
(3 We are going to divide a 60 cm of ribbon into x pieces of equal
length. Each piece will be ycm long.
(&) We are going to put x kg of sand into a box that weighs 0.2 kg.
The total weight will be ykg.

There is a trapezoid as shown on the right. The
top base is xcm long, the bottom base is gl cm long,
the height is 3 cm, and the area is yycm”. Express the £&—

relationship between x and y as a math sentence.

o Let's Think about Multiplication of Fractions (s> Page 256 |
Page 37 I
> A b L
o~ 6 ®32 @ %6  @Ix12 ®45xI100
; | Place the five numerals 2 3 fl- 6, ﬂﬂd "? :®1 ------------ .r:@:
inthe | on the right to make two correct —;;: x©|= _ :
math sentences. i___\% ______________ e
MNote that_ fﬂ each of the math sentences,
% and — must be fractions that cannot be
futther s:mpllﬁed
-) S . S .
858 01 ot o
@ ® 2%x2+3 @

® 2q5 15% 18 ®




PugaM
4”’$®—x-~ @ txE  @2x3 @®gxy

Do the following multiplication calculations with fractions. Next,
change the fractions into decimal numbers and do multiplication
calculations with the decimal numbers. Then, check that the products
of the fractions are equal to the products of the decimal numbers.

e $.5
Page 45 |
5 A1 SR 2% R 4 6
‘ B 9.2 a2l 20 a8 20,3
O e @agre DAl Gas Xy sy
Placet]'tefournumera]:- 2, 3 fl- and5 ;"';““"“'It__'__':“"""“““i
in the| |on the right to make a math sentence | @XE: E
3 ' @ @ !0
whose product is = 10 Ty Sy
® O :
Note that — and —— must be fractions that cannot be further
@ ©
sunphfmd
e
H> & 07x3 oi0x3 o4x2 @zx6

5 il il e = .
® gx2g ©lzxg @IFxI35 ® 2% Ig

"@1@ Multiply the two numbers that are next to each
other and write the answers in the  just above

the two numbers.

Page 49
@"’ B o [Ex3)xI @(E+%xis O—><5+—g-><|o

%}' Using the properties of operations, |

write the appropriate number in l% % = (1 +@) X5 :
each|  on the right to complete | . 3 :
the math sentence. | = | XI®/+ @ % 10
' _® @

. 10710 |

=®
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Y 206 wemdeid aibadotit R
¢;6®3‘? @3+ Qg+y GFE

. You were supposed to multiply a certain number by g, but you

multiplied the number by the reciprocal of % by mistake and got

the answer of § Find the number and the correct answer,

> 4.5 p s e 7 .4
am 5% P e 206 5 Vi
| gl 3o S L e - 10. 5
i R s R e SR
; do b5 e SR
@etniz  BaruXs  Pyoa
Find the fraction that fits in each| ] Note that _ must be fractions
that cannot be further simplified.
i ';é;i—-— 3 q | = I
®—-'5'|arfI o s "3
E'} O o073 248 o2:3 @%6
' 3.3 lojd 2l
® 2y 8 ® g |.? @ | sy 3 ® 2
}}{g_g_{?_g_-:;g}gjp place the three numerals @ """"" | """" 4
2, 3, and 6linthe  on the right to . E_IE 7 i

complete the math sentence. .
Fmd the appruprlate number in Ear_'hl

') ﬁ {D x 1.4 @ —T—xs+5 €) I,E——-02
@) 0&5:{4 6.3 ® 5+1.25x09 ® 54x0.05+9

As shown in (Example), we are going  [[Exmpll /9
to multiply the three numbers that are ﬁ _f"i:i
side by side and write the answers in _| 2 3_ \ N

T E—

the - . just above the three numbers.
Find the appropriate number in each /.



‘ Times as Much with Fractions (a3 Page 256 |

Page T : f;,l' 3
é—) a (1) How many times as long is 8 m as 4m7

(@ If you consider gm as |, what number does o

B 4B 0 A5
m&b Containers A, B, and C contains 7 lz2 28 ——=., and E6 L of water,

respectively.
(D 1f you consider the amount of water in A as |, what number does

the amount of water in B correspond to?
(@ If you consider the amount of water in B as |, what number does
_the amount of water in C correspond to?

2

corres pnnd to?

$ > a There are small and large swimming pools. The length of the small pool,
| 5m, is 2 of the length of the large pool. How long is the large pool?

IllﬁL A school is going to organize a mar%ﬂmn Students in | st and 2nd grades
are going to run a distance that is - 4 of the distance students in 3rd and
l4th grades are going to run. The students in 3rd and 4th grades are
going to run |,600m, and this distance is % of the distance students

in 5th and 6th grades are going to run. Find the following distances:
(I) The distance students in | st and 2nd grades are going to run
@ The distance students in Sth and 6th grades are going to run

@ Let's Investigate How to Express Rates (s> Page 257 |
Page 80
é > ﬁ Fmd the values of the ratios and identify equivalent ratios.
@® |: @ 12:10 @ 7:
r:‘D|81|5 ® 42:24 ®|513D
R ~ Find the values of the ratios and identify equivalent ratios.
@0 8:12 @'25'|0 @ 24:16

@ 27 : 36 & 30: ® 18:12

_______________

P“BE
: a Simplify the following ratios.
@ 14:21 @24:27 @ 10:8 @ 42:12

)@: We are going to mix some water and noodle soup base at ratios from
(& through © below to make some noodle soup. Select all the ratios
that make noodle soup that will taste the same as the noodle soup
made of water and noodle soup base mixed in the ratio of 3 : 2.
o ®15:10 ®9:3 ©12:18 © 36:24




a —) a Simplify the following ratios.

©08: 14 @32:4 @31 @§:2

Among @ through () below, select all the ratios that can be
simplified into 4 © 5.

@ 1.2:0.15 ® 0.12:0.15 © 1125
5 012 : L.L 45,
©2:5 ® 6 5 ® Skt
4-—} QFmd the value of x in each of the following.
' 0 9:24=x:8 @30:z=5:6
m Find the value of T in each of the following.
®zx: —-3 g @ x: 4=1L e :0.8

a Let’slmmgmﬁmkﬁgmthﬂmﬂummmmm (Anwers3 Page 257 |

Pagn ‘?6 A
a Draw a 2 times en_larged

drawing and a é reduced drawing
of triangle ABC on the right.

m Draw a 2 times enlarged D

drawing and a %r&duced drawing

of rhombus ABCD on the right.
Compare the enlarged and reduced
rhombuses with the original

B C

rhombus in the length of diagonals.

L S o e i SRR Y N SRR e

S5 Draw a 2 times enlarged
drawing and a é reduced

drawing of quadrilateral A
ABCD on the right. D

251




Draw a 2 times enlarged
drawing of quadrilateral ABCD

on the left using point O, the
intersection of the diagonals of
quadrilateral ABCD, as the
center of the enlarged drawing.

0 Let’s Think about How to Calculate the Area of Circles s Page 257

Page |D"? I
4 9 a Find the area of the fﬂllowmg figures.

; n A

2cm - 20¢em-

gﬁt Calculate the area of the following figures. / \

(D A circle that fits exactly into the square with

| 2 cm sides as shown on the right \ /
(2} A circle with the circumference of 62.8 cm

a > a Find the area of the shaded regions.

'@ﬁ: Five small identical circles with the diameter of
| Oem fit exactly into the large circle. Find the

area of () and 2.
(D) The shaded regions
(2) The non-shaded regions
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a Let's Think about How to Calculate the Volume of Prisms and Cylinders ‘s> Psge 257 |

Poge 123 | : :
S | é Find the volume of the prisms below.

@ lem-3cm-. 3

Page | 24 |
Q S @ Find the volume of the cylinders below.
| @ bem @ _Tem-.

3 '

% Find the volume of each of the solid figures below.
: 0] @

@ Let's Further Investigate Proportional Relationships

Page |40
p 3 E @ The table below summarizes the amount of gasoline (xL) used and the

distance (ykm) traveled by a car that is traveling at a constant speed.

I [
& times, () times -
i Y |
Amount of gasoline x(L) L& 19 %] 9 [ I8 §
Distance traveled  y(km) | 12 | 24 | 36 | 48 | 60 | 72 |
| L =
@) times ()] times

(1) Is the distance traveled proportional to the amount of gasoline used?
@ Find the numbers that should go in @, ®, and .

P
Ln
ked



¢ > The table below summarizes the amount of time (x minutes) a
bicycle traveled at a constant speed and the distance (ykm) traveled
by the bicycle.

Time x(minates)| 20 | 40 | 60 | 80 ¢
Distance y(km)| 45 | 9@ 135 |8 |¢

(D) Is the distance proportional to the time?
@ How many km does the bicycle travel in 50 minutes?
@ How many minutes does it take for the bicycle to travel 27 km?

@ Let’s Investigate Systematically Mnswas>  Page 257 |
Paga | 65 :
S Four students are lining up to take a picture. Represent them as A, B, C,

and D) and express possible orders in a diagram and a table.
In how many different orders can they line up?

; We are going to make 4-digit whole numbers using the four cards @
m, LE], and @ What whole numbers can we make? How many
different whole numbers can we make?

> i From 6 pieces of red, blue, yellow, green, white and black origami

paper, 2 pieces are selected.
What are some of the possible combinations? Also, how many different
__ combinations are there?
‘AD You are going to eat at a ramen noodle restaurant. There are two
 choices of soup: soy sauce-based and miso-based. There are five
choices of toppings: slices of roast pork, seasoned bamboo shoots, some
corn, sheets of dried sea weed, and hard boiled eggs.
If you choose one type of soup and two different types of toppings,
what are some of the possible combinations?
Also, how many different combinations are there?




@ Lemmmgaumtham:ensucsofnamndmmuw
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Page | 34
ﬂ > @ The histograms on the  Team A's Records of Softball  Team B's Records of Softbal
right summarize Throwing Distances Throwing Distances
) {puopic} .
how far the students qu:; w; ;
in teams A and B % 5 -
threw a softball.
& 4
2 2
o ANRSRR | ol .
202530354045 (m) 202530354045 (m)

() For each of Teams A and B, which class has the largest frequency?

(Z) Which team has more students who threw a softball at least 35 m?
How many students in each team threw a softball at least 35 m?

(3 Look at each of the histograms above and describe the

characteristics of how the values are spread.

—) The tables below are the records of the weight of sweet potatoes that

groups | and 2 picked. If we use comparison methods & or & below,

which group picked heavier sweet potatoes?

Weight of Sweet Potatoes Picked by Group | (g) ~ Weight of Sweet Potatoes Picked by Group 2(g)

(D 265 @ 278|@ 287|® 309| (D 280/@ 26|

& 287

@ 302

©319©® 268/@ 269 ® 310 ® 284

@ 275

® 269

I & The mean of (B The class that has the largest frequency among the

, weights classes divided at intervals of | Qg starting at 260¢ |

i f A shoe manufacturer is discussing shoes of which size it should

manufacture the most next year. The mean of the sizes of shoes it sold
this year was 24.5 cm. The median and the mode of the sizes of shoes
it sold this year were both 24 cm. The company thinks it should

manufacture shoes of the mean size the most.

Do you agree or disagree with this idea? Also, explain your reasoning.




Answaers

L. Additional Pro

() LetsInvestigate Well-balanced Geometric Figures
D Dline]K @2 axes

A Perpendicular

O DsideFG @2em @45°

@ Parallel

6o @

() Lot Express Quantiiesan Thei elatonship s Math Sentences

& 012+ @0.3L

® ©10-z @zx(10—x)
@ | 6em?

B D30-z=y @40xz=y
@60+x=y @z+02=y

® (+8)x3+2=y
() Let's Think about Multiplication of Fractions

= i = 32| &) 44
6021t o2 21 @
® 4 ®3 ©6 ©2 ®9
®F ®2 ©6 O3 @4
3 ot A4 ¥
60y @35 Oz @z
® 02 2106 933 @30
& o1 it i EBine e BB LT
O 05 @75 @55 @ ('|3]
o S R kS
B Oxxh=35 05x03=0.15
< T
E'S 20=0.15
5.3 |5
@exy =32
Q.625x0.75=0.468"5
15 _ 1pean=
39 = |5+32=046875
3 2 22 5
805 2 03 ©f
| 3 81 B 55
o ©f of(it)ed
# ®4 ®3 ©5 ©2
(@5 ®2 ©4 ©3)
2| . | 725, 1
8 wilila2
@79 ® (33]

Page246-255
63,23 2
okl @3
! 20(.6 (1.3
g 7125 ® 4 (23)
; 'ﬁl ...... 5 ........

B0 @28 06
® a2 a3 022 p Bk
() Let'sThink about Division of Fractions
L e 25 = 751,11
8 o5 23(17) 0% 0B
16

i . 4
m" certain number +** — = correct answer' ﬁ

3
6 3 i
o7 ©; oy ®3(25)
| 3 |
@35 @5 O35
3 5(, |
® O3 @E'['E)
28 | o e S
8 0%(sy) o) o0& o4
22 {1 sy 0l ol
©%(13) ogp o¢(1g) @3
N @3 B2 ©6
2 9sl o
A 18(. 3 3
o S “@5(35) © 700
. ®
i .'.'-‘4-' 5
2lrs)/ ¢
AT
.ﬂmuashhuhwiﬂlmmm
ﬁ (!j'g-[llﬁ)times @33;
@ Oy @’2('2]
i & 25m
@ @1.200m 2 2,000m




a Let's Investigate How to Express Rates

B it 03 @5 O3 0F O]

Equivalent << and &, 3 and &

|
® 2  Ratios

Values
“ of Ratios

©F Ko™ ~Oud® Ouad®

8 ©2:3 @8:9 @5:4 @7:2
, @
4:7

, © ©
3 @36

2 @7
Ivestigate Goometi Fguresthat Havethe Same Shape but iferent Szt
{Omitted)
{Figure omitted)

@4:5 @3:2 ®3:7

cREOOEEE

-

s
&
®
U}
u
o
X
® (

Lengths of diagenals ++ Double in the enlarged

drawing, and —é in the reduced drawing

ﬁl (Omitted)
W (Omitted)
(&) Let's Think about How to Calculate the Area of Circles
& ©5024cm' @3.14em @ 157cm’

® D113.04em @ 3| bem
& ©10048em  @2574cmt
% 103925cm? @3 4cm

() Letshink about How t CalculatetheVolume of Prises and Cyingers

A O84em’ @21 cm®
@ ©405cm’ 2 240¢cm*
& @©5652cm @351.68 e’
® D28.26cm’ @ 15,700 ¢’
(1) Let's Further Investigate Proportional Relationships
&I (D Yes

@04 @4 ©f
W8 D Yes

@ | |.25[%] km @ | 20 minutes

w02 8% @3 @3 o2 |
i e B

@& 1,023,

(1) Let'sinvestigate Systematically
- @ ascp,

ABDC, ACED,
ADCH, BACD,
BCDA, BDAC,
CADB, CBAD,
CDAB, CDBA, DABC,
DBAC, DBCA, DCAB,
24 orders

1032, 1,203, 1,230; |,302,
320, 2013, 2031, 2,108, 2,130,
2301, 2310, 3012, 3021, 3,102,
3.120, 3201, 3210 | 8 numbers

ACDE,
BADC,
BDCA,
CBDA,
DACBE,
DCBA

ADBC,
BCAD,
CABD,

@ (Red, Blue), (Red, Yellow), (Red, Green),

(Red, White), (Red, Black), (Blue, Yellow),
(Blue, Green), (Blue, White), {Blue, Black),
(Yellow, Green), (Yellow, White), {Yellow, Black),
(Green, White], (Green, Black), (White, Black)

| 5 combinations

L (Fxample) Represent soy sauce-based soup as

(S, miso-based soup as 84, pork as P, bamboo
shoots as B, corn as C, sea weed as S, and egg
as E. Possible combinations are as follows:
(®,P,B), (&,P,C), (B,P5), (B PE),
(®,8,C), (8,8,9), (B,B,E), (8,C5),
(®,C,E), (&,5E), (8,P,B), (@ P,C),
(&3, P,5), (&, P, E), (83, B,C), (8, B,9),
(82, B, E), (8.C, 5), (8,C.E), (8,5,E)

20 combinations

(1) LetsInvestigate the Characteristis o Data and Make Judgments

@3 D A--30m or more and less than 35m
B ---35m or more and less than 40 m
@ Team B A-7 students, B8 students
@ {Example) The histogram for Team A has the highest
bar in the middle and looks almost symmetric,
Team B has higher bars on the right side,

@ ®Gowp| (goup 1285 goup 2-2835g)

®GCroup2  [group | -260 g ormore and less then 2701¢.
group 2+ 280 g or more and less than 290 g

- #  (Example) Disagree

Reason:The company should focus on
the size of shoes that sold the
most (the mode).



‘IEI' Let's Express Quantities and Their Relationships as Math Sentences [iww: » Page 265

Think about the area of rectangles.

& The area of a rectangle with (B) The area of a rectangle with
the width of x cm and the the width of 5 cm and the
length of 5 cm is y cm’”, length of x cm is y cm”,

zom | yem Sem| yom'
SRy B e B

(1) In each of the situations & and (B above, express the relationship between

x and Yasa math sentence.

If the value of x is given, is the value of y determined?
(2 Misaki says as follows. Is what she says correct or incorrect?

¥ Find it out
In both & and (B, y is proportional to . itk Fbin.
Next, think about the area of trapezoids.
© The area of a D Theareaofa E The areaof a
trapezoid with the trapezoid with the trapezoid with the
top base of = cm, top base of 3 cm, top base of 3 cm,
the bottom base of the bottom base of the bottom base of
5 cm, and the height x cm, and the height 5 em, and the height
of 4 cm is y cm’, of &4 cmisy cm'’. of x cm is y cm’.
sxem., .3cm. . 3cm.
m’ em’ cm’
yer yem yem
R ST ~5cm

@ In each of the situations ©, @, and () above, express the relationship

between x and y as a math sentence.

If the value of x is given, is the value of y determined?
& In which situation (s) among ©, ©, and (®) is y proportional to x?

Find it out with tables.
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o Let's Think about Multiplication of Fractions

Fill in the blanks @ through (O so that the multiplication math
sentences work both horizontally and vertically.

1S T T - 2|

o R 4 — L=
5 | 0 m X
5 -

b e T g
|t iy 63

® Simplify the fractions to make
= ' their denominators as small as
possible.
In 2, use proper fractions,
mixed numbers, and whole
2 ® ) | ' numbers to fill the blanks,

_'.E

@ 1.8 .10
[ a=a
A fraction that is

equivalent to —tsg and

has a numerator that
can be divided by 8 is

| R LN ST SRR, T DT | 40

T 80

u Use each of the numbers from 3 through 7 once to fill the _: in the math
sentence below. What math sentence has the largest product?

1 T In the mixed number,
R ), e _ make sure that the

i numerator is smaller ?"
35 bl than the denominator. "
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a Let’s Think about Division of Fractions @] Pepe 265 )

Mathemat
Juniar High . :
(ﬁ.rw The quotient can be expressed as a fraction, as shown

~q on the right. So far, we have only studied fractions with a+h= a
numerators and denominators that are whole numbers. b
Now, we are going to expand our thinking by using
fractions and decimal numbers. Complete the following
calculations and write the quotients as fractions.

. 4 .
® 04+07=24 @ 3+1.25=13=
_04X10 __3X100
07X 10 1.25X 100
5 They are using the fact that
2 S '3 the size of a fraction does not
@ S+t-=—= change even if the
BT 8 .
? numerator and the
denominator are multiplied
2 v q by the same number, aren't ,“'-'
o ] they? *
BN
2ot
g
24 | 48
|.5+2, et
® 1.5+2.25 ® T+3
n Write +, —, X, or = ineach _ to complete the math sentences.
D %: % é =2 If you want to calculate
: something first, you may
| | | use ( ). Is there only
@ 6_| il g =i ? one answer for each?
@ LI...--_L.--."-.E'_l'- b 3
4L 321 16
0 A 4 )
@ gl ol dgTh
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n The area of triangle ABC on the right
is 25 cm’.

(D) Draw point D so that BD : DC=2 : 3.

@) Calculate the area of triangle ABD and triangle ADC.

Parallelogram ABCD is split into two
shapes by a line.

(1) Point E is drawn so that AE : ED
=3 : 2. Find the ratio of the area of
triangle ABE and the area of
quadrilateral EBCD.

(@) Next, point F is drawn so that BF : FC
=| : 4. Find the ratio of the area of
quadrilateral ABFE and the area of
guadrilateral EFCD.

Split the square into 3 shapes using 2
lines so that the ratio of the areas will be
Fodede

'_ There are lots of different answers. 5




a Let's Investigate Geometri Figures that Have the Same Shape but Diferent Size (i Fags 265

“ Rectangle EFGH on the right is A B D
an enlarged drawing of f
rectangle ABCD. 2 Ll
(I What is the length of side EH? B C
E H
(2) We are going to draw an enlarged ?
drawing of rectangle EFGH. 3cm
If we make side EF longer by b em, ',
side EH must be extended by how F G
many cm?
Fl':’u'hém!‘.}ﬁ?
Lﬁfﬁﬁf; The figures in B below are 2 times enlarged drawings of the figures in @ .

Find the area of each figure and determine how many times as much the
area is of a 2 times enlarged drawing as the area of the original figure.

x, #
“bem”
Z
e Bem T E ; :
Areais } : Area is | i Areais
times as much | times as much ! times as much

When the length
of the sides are
made 3 times as
long, the area...

| wonder how many timaes
as much the area will be
when the length of the sides
are made 3 times as long.
What if we made the length
of sides 4 times as |ong...
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n Calculate the area of each of the shaded regions.

Y 1, SR N
o
A

@

\

e it
=51
[y
3

Fold along the
sichess o the square.

o Let's Think about How to Calculate the Volume of Prisms and Cylinders [ Page 265 |

n How many times as much is the & 20cm _

volume of cylinder @ as the volume

of cylinder 87

If cylinders © and © are of equal © O
volume, find the height of ©. {
40em
|0cm -
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Let’s Further Investigate Proportional Halaﬂﬁnﬂips C@a- 2_&5 ]

There are water tanks in the shapes shown below. We are going to pour a
constant amount of water every minute into these tanks. Which graph
shows the way the depth changes over time for each tank?

29

4
E.‘..

Time

(;fam;a?a-L

W Point E is moving along the sides of A D
rectangle ABCD at a constant speed
fromA—=>B—>C—D. T

Which graph shows the way the area of
triangle AED changes over time?

m

0. «— TH

ealy @
ealy @)
ealy (@

Tithe
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Page 258 ~264

() LetsExpress Quantites and Thie Relationships s Math Sentences
i O@zx5=y BhExz=y

o3  ©3lz;)

Itis determiined (inboth @and @). | BB (Erample)
@G e o
@C(x+5) x4+2=y P %N
@(3+x) x4+2=y @z gigp=a (E+'§]TE—2
It is determined (in all the situations © | Ly s 4 [2 5}
| o S
thmugh@'}. ! @-}E—E—E"ﬁ-, i (Exﬁ) &

() Let's Investigate How to Express Rates
A

(Z¥&) Find out whether the " RO,

value of y increases to 2 times, 3 times-** as
the value of x increases to 2 times, 3 times+-
() Let's Think about Multiplication of Fractions

1 & B Y
x . ® - | (@ Triangle AB D+ | Ocm’
I b (e i ! Triangle ADC | Sem’
C 7 | Xl liEy B 03:7 @2:3
B & L0
35| 0" (28|
© O E
& i O T - : _ .
i | | 2 i il (] |
e 1l :

5
& |
.ﬁia. . - G Lets Investigite Geometric Figeres that Have the Same Shaps but Diferant Size

*
(s [d] = ||ﬁa : (L7.5cm @12.5cm
R 2 il " BB (inthisorder) 4, &, 4
i =- &) Lat'sThink about How to Calculate the Area of Crcles
2 | * :3%. - 6% C I D6.28cm’ @6.28 em’
A () LatsThink about How o Calclat the Volume of Prisms and Cyfnder
9559 | 8 times
(L)) Let's Think about Division of Fractions " B8 10cm
4 i P 3 ; Let's Further Investigate Proportional Relationships
mo; off) of 2 0B @D G0 @
B a
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@ CUOVEEE  Finishing Touches

266

0 Mumbers and Calculations
1 ' 'How to Exprass and the Structine of Hombers Pugs |99
& ©208,050000 @357
(3 600 million 4,700
O 042195 @129 31,230

®0.0098 @% ®20

2D3]

& ©0.125 @la@m @-zm o

O vo2 214 @25 @3
2 &5 2 Al{a2
938 ©F ®3(13) ®-5(s5]
2 | Addition and Sabtraction Pages 200 and 201
€& ©11.400 @39500 @ 1,000 @8,103
®700 ®5600 @687 ®7746

O 07 @20 @58.14 ®11.13
®23 ©28 @0.432 ®0.64

9/ 2 17(, 2
M-‘f—('—] o1g{1%)
3 13
@33(#) o2 @i
T {25
@”TEhE
H s @76
£ 0497 @850 @11.75 ®20.]
®l6 ©133 02 @2
$ ©1500-2=700 @z+150=y
@zx+y=800

3 | Muitiplication and Division || Faga 203
& ©24702 @136.268 @34

&8 & 20.8 & 6.12
36608 @833 @ .2
@35 @32 @5
2
@4 @g & |
gfl.| 2 13
®7(2;) @5 LT3

|
H 087 220 B¢
& ©700 @72

%1 54)

@48 @180

®2994 ©23.23
@ ©150xx=750 @xx15=1y

@@weﬂ @odd @odd @even

b os
& o7

@15
@16

@40
36

@ ®24000 @ 100,000

@ 400,000 @ 900,000
ﬁ greater than or equal to 47,500, and less than 48,500
& Ami-O(©) Kota-©

8

Tors pairs of o prvdn: sidos e pasalel FalEa) B
Al Tour sidiss have equnl lengtie i O
Al fonar gl bave el messires 1 [
The engas of the b liagmukan: cqul | QO
The s g b kb o B
6 Line Symmetric--@&, ©, ®

Pmnt Symmetric: 8, ©, O

Drmi-ted}
8 @50 @sm ©60° @ |20°

2 | Areaand Volume  Poges 209 and 200

O 010w @1764em @ 125
@ 5cm’ ® | 5¢m’ ® 60cm’
3@53%* @530m’
(@ Area:++| 2.56 cm’
Length around-*+ | 2.56.¢m
@ Area-25.1 2 cm’
Length around-+-33.1 2 em
D204em' @512m' @320cm’
0225cm’ @7065cm' @32cm’




0 ® 50km

omparing Quaniities and Units Fazes 212 and 213

| howrs | 5 minutes = Iﬁhﬂurs_ |fi_]'u:|uls

a D{.m this order) shaku, 3, 90.9

|
@ (in this order) sun, 5, 15.15 40% |z =50
@em® @9 © kg (| 8km = 1,800m

&0 @00 @10000 (P

@100  ®100  ©1,000000 @& 228k perhour
®1,000 ®1,000,000

r 25 £ B
@1,000 ® 1,000 2 hours 25 minutes = 2-ghours = 2" hours
O {52+ 2 - 6426 5.
_ Tunges and Prapurtont ind e Pportionyl Reitonsbips o 14 0 1 PO
2 hours 25 minutes = | &5 minutes = 8,700 seconds

552km = 552,000m
552 {]DD 8. '?DCI 63.4-+

Number of triangles 2 | (2|3 4|56 5 ' e

Mo il ©1% @10% ©105% @ (50%
Number of sticksy 3 [ 5| 7|9 |11]13]¢ gfiDEI 40 ©8 B L0
@ 2 | sticks & ©120% @675 people @ 3,000 people

6 (1) Proportional Relationships:--®

N2 S
Inverse Proportional Relationships---(& @ 0 ry @5:3 @5

©Bample] [eignt z(em)| | [2 3[4 5 @n® @@ B @we
Area ylem®)| 2 [ 4 6|8 10|¢ @
(& Not correct

{Reason) (Example) At East School, 360 % 0.25 =90
students fiked fried bread, while at West Schocl,

@@®y=20+x ®y=40x1 & soomL
Y] o Utilization of Data 2 and 22:
6@[Emmpie] Teimghatudsdesien)) | | 2 |3 ] 4 § 0@@Earg;raph @Bmkmhmg;raph
¢ :
i€ Pie chart
A em)| | | & |9 |16|¢
= ¥ ]' 4 D Histogram
i,
3
b

) Fxampla) P !
Oibampl) R | [2]4]5]10

Timey(min) 20(10/ 5 | 4 | 2

Pmpnrt'ional Rﬂlaﬁnn_ghipg @ | BU x UEE = 45 students liked fried bread,
Iriverse Prupurhunal F.elat:ﬂm-.h;p-_, © Eﬂ.::s: School has more students wheo liked
i read,
M d P i 6 {Dﬂﬂ,gsmmﬁ'"a'ﬁ'm Claﬁmmﬁag m
6 (Dmm (2,800+7 = wm

@ No

@ 146,000L (400 % 365 = 146,000}
6 Ry (&) Classroom A+ 34 m  Classroom B34.5m
a M 125m per minute (500+4 = |25)
@ l4mpersecond (420+30=14)
@6,000m {200 30 = 6,000)

@ Classroom A34 m  Classroom Br-36 m

(8) Classroom A++greater than or equal to
30 m, and less than 35 m

Classroom Be-greater than or equal to
35 m, and less than 40 m
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-

g — =
l answers Do You Remember?
Poge 33 . i Favorite Sports
B @O0 @091 @613 | [ Spos |Seudens | Rate(%) |
@49.64 ®6.144 B2 f Soccer | 108 36
@2.05 ®25 @38 Baseball | 102 34
- @198 ' Basketball| 48 16
B03 @5 @7 ®8 Dodgeball |8 6
MC Other -l (i
(@) Math sentence'300 X 0.6 (= | BO) Tol | 300 | 100

Answer | 80g
Playing with Numbers and Calculations | :
DA 756 B 756
2® 1,472 ® 1,472
@@ 20.16 @ 20.16

Page 53 :
Bl (D greater than or equal to 935,000, and
less than 45,000
(@) greater than or equal to 34,500, and
. less than 35,500
H ©28 Z 24 @30 : lculations |
M9 @6 @12 05 @9 @4 @7 ©8 ®6
B Coéta—x=y @xx4=y | Page 89
®2+z=y ' 3 5 T
- : D5 —5mi @ =0t l=h
(DZ.EIEg @ 0.4m 1 4hﬂur&- 2 12 inutes qaor | g ours
[Playing with Numbers and Calculations | " RO '_331 i % kg @ -]35. &
Da=20 |
@b=2. ¢=30 PRl D IhE:]::nrmatLraweibEEkaﬂnEGLof
b=8 0220 | §=i2.4=5 | g TS
R A . 60 km per hour, | km per minute
bmboomil0: | bman ey | S lmlted) ol i
[ Flaying with Numbers and Calculations |
o i - Tl &0t
d=2, ¢=5, /=3 i I8y 8% @8qe O
! BN
- 0 40
"Hol! ﬁ( E] 3 :
1] {T}E @ E |25 @y @20

2 [ i
®5 ©®5 Oz

0




a2 e N e R AN

Hoc o

ﬂ 8 notebooks for |,000 yen

8.4 people

@ l4em* @ 135em’ @50cm’

B ©I25cm @ 126em’

[Flaying with Numbers and Calculations |

3(,1 | 19(, 9
03 3(13) ®75 ©5(!70)
22 |
o&(1f) @3
5§ gll g2
137 | 5
@ |2('E) Dz
m ©60 @120° @3l.4cm
D60% @120  @90cn’

B 0z=36 @x=30
Dzx=45, y=2

2B g or |.5 times enlarged drawing
©-- é reduced drawing

| [Playing with Numbers and Calculations |

D+, +
@+, +
@+1 = = = o X, =
= +| — =5 —:"1, o
By~ M P e e
= T = b X, =
% o R S W
X, o S =3 +.| =
._'.-I X e -+, +“ -
+ 0+, X S
PR AT R ——
& 23 i S
moy @75 @ Of
®7 ©®4 @%

| B ©80xXx+120(yen)
! (2) When she bought 3 pencils-+-360yen
_ When she bought 8 pencils--760yen

: M432cm’ @45cm’ @ 197.82cm’
@ ©631 @613 @2
| | Playing with Numbers and Calculations |

Oas 87 ©3

@B9 ©5 ®7 D4




" Let's Think Using a Double Number Line Diagram

Given below is the situation of math problem n on page 35.

With | dL of paint, we can paint T?"-m2 of boards.
How many m' of boards can we paint with 2 dL of this paint?

T

® With | dL of paint, we can paint % m* of boards.
® Find how many m’ we can paint with 2 dL of this paint.

 Express the multiplication problem above as a number line diagram.

At the left end of the diagram, draw a tick mark 0 (m")
and write “0.” P

Draw 2 parallel lines.

At the right end of the bottom line, write “(dL).” 0 (dL}

At the right end of the top line, write *(m®).”

line, draw a tick mark that expresses the "'a
base amount (| dL) and write “1.” On the

a
Smceitis“% m* with | dL,” on the bottom 0 ? (m?)
l
|
|

3 0 (dL)
top line, draw a tick mark and write “ &5 ."

18 4 7 _ Since you wrote "I" as the base amount at the bottom numbe
w Express the unknown number as . fine, you wrote "(dl.)" at the bottom number fine as wel
Meaning “x m* with 2 dL,” draw a tick 7 3

; 0 z (m?)
mark that expresses how many times as ! |
much 2 dL is as the base amount and write ‘?} : :
“2" on the bottom line. On the top line, : ;
draw a tick mark and “x.” 0 I ¢ v
The area we can paint with | dL of this paint is 3‘ ey
m’, and we have 2 dL of this paint. So, the answer & o B o)
can be found with the math sentence g—H 2. i : oo
Drawing a number line diagram helps you come up ¢ l e =00 1

with a math sentence.
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Given below is the situation for math problem on page 38.

With 2 dL of paint, we can paint % m’ of boards.
How many m’ of boards can we paint with | dL of this paint?

. ® With 2dL of paint, we can paint 2 m’ of boards.
® Find how many m’ we can paint with | dL of this paint.

@ Express the division problem above as a double number line diagram.

0 (m®) At the left end of the diagram, draw a tick
(. mark and write “0.”
" Draw 2 parallel lines.
0 (dL) At the right end of the bottom line, write “(dL).”

At the right end of the top line, write “(m?)."

4

0 ? (m*) smoe'f%nfwimzdu' at the bottom line,
i ¢ draw a tick mark that expresses the whole

. amount (2 dL) and write “2.” On the top

line, draw a tick mark and write * % e

Express the unknown number as 1.

4
0 T 5 ("
L | ! . Meaning “x m* with | dL,” draw a tick
| : '{ﬁ{“ mark that expresses the base amount (1 dL)
0 II é (dL) and write “ | * on the bottom line. On the

top line, draw a tick mark and “z."

This can be expressed as the following multiplication
e sentence:

r e e |
9 T‘ %Il-{ﬂ‘-'i T %2 :% ﬁ
.I I ' .I-.II
| 2

1
ar

é._ g} S, the math sentence to find the value of x will be:
N e Riku
iL = i =9
b
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DEEDLD@ Exercise

]

s s

o Properties of Multiplication (4th Grade)

In multiplication, if a multiplicand or a multiplier
is made |0 or |00 times as much, the product is
alse made |0 or | 00 times as much.

0.2 X 34 = 6.8

$x10 Jx10

2 X 34 =068

2 x034=068

$x100 Jx100

2 X34 =068

0.2 x 0.34 = 0.068

210 §x100 ) %1.000
2 X34 =68

9 Order and Properties of Operations | 4th Crade

@ Order of Operations
» Calculate from left to right.
* Calculate what is inside the { ).
+ ¥ and = must be calculated before +
and —.
# Properties of Operations
P
(.+!}XA=IX‘+.XL

T ey
(H—@)XA=EXA—-@®XA

6 Approximate Numbers (£th Grade)

# Rounding

If the digitin the placeis (0, 1, 2, 3, 4] = round down,
If the digit in the place [5, &, 7, B, 9] == round up.

() Properties of Division (4h Grade)

In division, the quotient does not change if we
divide both the dividend and the divisor by the
same number.

60 + 30 =2

I. =10 + =10 );\'u change

6 +3 =2

In division, the quotient does not change if
we multiply both the dividend and the
divisor by the same number.

0.6+-03=2
i.xlD *KID JNurhan_i:e
e g =

Q Structure of Wholk Numbers and Decimal Nusbers (44 i 5 Crads!

@ How to express | ,536.248

. | @ i N
e e el
. BN B 8 88
(e  @el® |® i o o0
® o o #9 0  o o0
Jit=5 3 il 214 e
piizEi 74 :i3iis
ARG e | (Faik
o0 i e 2
Wt M WMo WMo MIF W
A0 X0 XD X0 X100 =10
L N L W s
=10 =10 10 =10 =10 =10

|r- To round to the | o round to the )
nearest thousand highest place
*mmdmed%ﬂ;ﬁlm =+ round the digit in the |
place below the thausands second highest place _,J
o e ™
13,648 13,648
} Rounded up *Rm.mdad down
14,000 10000 |
~
| ’TEQZ %,3{?2
$ Rounded down $Rounded up
17,000

1211 Reatiships betwee ractions and ecimal Whale Numbers i

# Fractions can be expressed as decimal numbers
found by dividing numerators by denominators,
g tup VL.

3 - ] - 3 5 — 2 & 5

0:333... =04

@ Whole and decimal numbers can be expressed as
fractions with denominators of [, [0, |00, and so on.

Gamae A ST

e 4
2= 0 100



9 Multiplication Algorithm of Decimal Numbes (5h Cirade]

& Calculationof 2.1 4 % 3.8 digits below
using the algorithm 'h"f;,‘fﬂ’“l
_12]1 4| 21114]{2
X 38 X| 1318l
LTzl = [L702] ]
642 164/2] | 4
8132 81323

Calculate as if there were
no decimal points.

Flace the decimal point
in the product,

@ Division Algorithm of Decimal Numbers {5¢: Grade)

‘ Caleulation of 7. 545 6. 3 using the algorithm

| \2]
'5 3 Uf:- = (6371 5*
."" | | '6 3
= 126
(1) Make the d.lViSDl' 126
a whole number, F=l 0
@ Move the decimal Place the decimal point
point of the in the quotient,
dividend.

@ Average (5th Grade)

Average
Refers to a number of quantities evened out
s0 that they are all equal.,

Average | = |'Et:_a I-| +LN umber of quantities

(E} Proportional Relationship (5th Grade)

Suppose there are a pair of quantities, | | and (), and when
[ becomes 2 times, 3 times..., ) also becomes 2 times, 3
times... In this case, you can say that (_) is propertional to [_.

-3 Hoes, 3 times
I.Z limes | L — 2 times —.

1 1 !
Of1[2]3]4][5]6]7[8]9]
Ol 48 [12]16]20]24]28[32[36))

2 B8 oo

2 times | —2 times —

-3 times© ————3 times-

@ Simplifying Fractions (5th Grade)

Simplifying Fractions
Refers to dividing both the denominator and
the numerator by a common factor,

200 e ng s
4§ R 24 4 8

£l

@ Finding a Common Denominator (5th Grade)

Finding a common denominator

Refers to changing fractions that have different
denominators into equal size fractions with the
same denominator.
The common denominator is a commaon multiple
of the original denominators,
2.4
4710

(.4

34 B

m Per Unit Quantity and Speed(5th Crade]

For example, crowdedness can be compared
in per unit quantity, such as the number of
people in | m* on average.

[ Crowdedness] = | Total number of people| +| Area

Speed is expressed using the distance
traveled in a unit amount of time.

Speed per hour ... the speed expressed as the
distance traveled in | hour

Speed per minute ... the speed expressed as
the distance traveled in | minute

Speed per second +++ the speed expressed as
the distance traveled in | second

[Speed| = I|1L‘risl£5|n-:|f: | +|Time
e | Distance | = | Speed | * ['l‘ime |
- F['ime ]_ = | Distance | i | Speed I

@) Rates(5th Grade)

If we consider the base quantity as I
the number that corresponds to the quantity
being compared is called the rate.

[ Rate | =| Quantity being compared H Base quantitﬂ
--§_{:}uanlitj,' being compared |=I Base quantity |)-4 Rate |

—+| Base quantity |=| Quantity being cmnpnr;@ﬂ Rate |
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() Different Kinds of Triangles 2nd and 3rd Grades)

e
P

Isosceles triangle

A triangle with 2 sides of
equal length.

In an isosceles triangle, two
angles have the same size.

Equilateral Triangle

A triangle with 3 sides of
equal length.

In an equilateral triangle,
all three angles have the
same size.

Isosceles right triangle
An isosceles triangle that
has a right angle.

(f’ Diagonal (4th Grade)

Diagonal
Segments that connect the opposite vertices of

quadrilaterals.
@nmbm

Square

Farallelogram

= li'lL-\"'\-\.
Rectangle

@ Congruent Figures (5th Grade)

When two figures can fit on top of each other

perfectly, we say that they arc congruent.
Congruent figures have the same shape and size.

A TR

In congruent figures, the lengths of the cormesponding
sides are equal. Also, the measures of the corresponding
angles are equal.

GE Various Quadrilaterals { 2nd-dth Grades)

Rectangle
A quadrilateral with 4
corners that are all right

u » 1=

angles. !
The opposite sides of a
rectangle are the same length.
Square

A quadrilateral with 4
corners that are all right
angles and all & sides b

are the same length.

n
T ]

Trapezoid

A quadrilateral with one
pair of opposite sides that
are parallel.
Parallelogram

A quadrilateral with two
pairs of opposite sides
that are parallel.

The lengths of opposite sides and the sizes of
opposite angles of a parallelogram are equal.
Rhombus

A quadrilateral whose sides

are equal in length.

Opposite sides of a thombus are parallel.

The sizes of opposite angles of a thombus

are equal.

@ How to Draw Congruent Triangles(5th Grade)
To draw a congruent triangle,
measure one of the following

sets of quantities:
& The lengths of the three sides i ‘i

B The lengths of 2 sides and the
measure of the angle

between them L

© The length of one side and the
measures of the two angles i

on the ends of the side .J.;f_




@ How to Draw an Angle (4th Grade]

# How to draw a 60° angle
(1) Draw segment AB.

A

=

(2} Line up the center of
the protractor with

point A,
@ Line up the 0° line
A B with segment AB.

@) Mark a point at the tick
mark for 60",

B Draw a line from point
& A through point C.

o
=

@ The Fomadas for Caculating Area of Tiangles and Quadiilatarals 1 (-1

# Area of parallelogram = Base X Height

& Area of Trapezoid = {Top Base + Bottom Base) X Height + 2
fop bilie

e chs -

" Bottom base
# Area of Rhombus = Diagonal | X
Diagonal 2 + 2
Diagonal 1 —.

o B

1) Sum of the Angles of aTriangle or a Quadriateral 5 e

# The sum of the 3 angles D
of any triangle is | 80°. 4 @ @
@+®+© = 180" <= =

@ The sum of the 4 angles of b~
any quadrilateral is 360°, ®
O+®+®+0 =360 A&__®A

@ Length Around Circles (5th Grade)

The circumference of any circle

is about 3.1 4 (Pi) times as

long as the diameter.

Circumference = Diameter %
3.14

= Radius X 2% 3.1 4

@ Prisms (5th Grade}

Solid figures like the ones below are called prisms.
In a prism, the top and the bottom faces that are
opposite of each other are called bases, and the
other rectangular faces are called lateral faces.

i

Triangular  Quadrilateral  Pentagonal — Hexagonal
prism prism prism prism

@ The Formulas for Calculating Vahume of Cubes and Cuboids {5th Crade)

# Volume of cuboids = length X width X height
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Numbers of Numbers of
NRRRISNS S et Jumps Classroom B Jumps Classroom C
Classroom A Made Made Made
g O 6l @ 54 56
Ml @ 60 @ 55 @60 |
Dayt | @62 ® 56 ® 55 |
DayS | ®55 ® 65 - ®59
) D64 @ 70 @ 56
Lo de 63 T ® 67 ®57
Day 9 @ 67 @ 68 w @ 63
| Dayl0 | ©62 ® 70 @ 40
N © 63 @ 56 | @ 70
Dayl3 | ®70 ® 71 ® 65
Doy 14 | ® 62 eer| |7
To be used when you study “How to i 61 |
Analyze Data” on page | 76 @ 70
@
i@
e OO0 RURDC T
40 45 50 55 60 65 70 75 (jumps)
40 45 50 55 60 65 70 75 (jumps)
40 45 50 55 60 65 70 75 (jumps)
To be used on page |80 277



To be used on page 10

-

To be used on page | &

-

-

Fold along the
perforation and
then cut the

pieces out. i’ J

A

{o=k
Nk
by
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W W
Index

w 9

i

This index lists the terms and signs you study in 6th grade. Use the
index to review or confirm your study.

. [If you use these terms and symbols correctly, you will find it easier to
v think and explain your ideas to others.

« Page 77 line symmetric vensessness Page 10
areaoftheBase - Pags 121 e ERTEICRE R
axisof symmetry - Faue 10 median e Page 186
center of symmetry Page 14 mode - Page 181 I
Clagg o i Pags 182 point symmetric SEERENE
classinterval - Page 182 PREIBE - L g |
corresponding angles ' Page 11 representativevalue a0 186
corresponding points == 11 reciprocal o Bage 50
corresponding sides P 1 reduced drawings v Page 94
enlarged drawings - Fa2e 94 scale oo Page 99
frequency oo Paga 182 simplifying ratio - Fage 82
frequency distribution table  Fuce 182 equivalent ratios Page 79
histogram o Page 184 A RO O R L
inversely proportional relationship - 7200 156 valueofaratio o Page 79
Hn@plot oo Page 180
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