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JH Grade 1

Features:

Qincludes
Recall at the
beginning of
the chapter
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© find volumes

ism and cylinder?

What we have leamed so
S ——

[Perpendicular]
When 2 lines intersect at
right angle, W say the
lines are perpendicular,
[Parallel]
When another line
interseet that ling af
arighl angle, we say
the 2 Jines are
parallel.
[Ratio of
circumference]
We call the number found

by circumference + diameter ratio of

cirgumiirence.

Alhough it eantinues infiniely sucly g
31415+, we usually vse 3.14 Lo ratio of

circumterence:

of prism and cylinder
can be found by base
area xheight

Chapter 6 Solid
Figures

[Line-symmetric figures]
When a figure is folded in two using a given
Tine, we eall figures thal are an
Taoth sides of foldng line that
match exactly with each
ather line-symmetric figuies.
The feldivg line s called
Lhe axis of symmielry.
[Point-symmetric figureg] Axis of symmetry
When a figure is rotated at 180° using a given
point as the centre, we call flaures mareh
exacily wuh the erginal ones poinl-gyiunetric
figures.
The paint used for rotating i= called the paint
of symmetry.

Point of symmetry




JH Grade 1
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o Jraft for Proofreading 7 Junior High School Mathematics G7,

//
Features: / ,
/" Plane Figures

&

LUses real e
. \“‘*--.___\_q ~ 3 Translations of Figures

pictures,

Where is the hidden treasure? TR

d raWI n gs, 7 We found treasure map and a document which shows a place the
. treasure is hidden at
diagrams

U Considers
gender equality

-g
g
E.

WChallenges
students to
think

where (he Ireasure i3 hidden using a
There ars many places

e,
“ Bused on (e doctiment, lels find
rler ind a wmpas

THe ‘a’ea | he and is hidden atthe place which satisfies
|ng conditions.

Es!anc;e from roads Aand B.
What do the three conditions (1), How can we find the exact
Same distance from Mt Gand Mt B- H (@), and ) say? lacation of the reasure? 7
OQ g B \.h,‘/‘ Geres, 168 genz !

7/

R ., ¥

500 m
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JH Grade 1

Two Circles

s

Features:
Encourages
students to
explore and

As shown in the figure on the right, two
circles of the same size with A and B as
the centers inlzrsect attwo points P
and Q. Consider the following.

lationshps b 1 line

1) Whatwill be the shape of quadrilateral PA QB?
i2] When we connectP and @, A and B respectively,

We call quadrilateral that has two pairs

ol equal sides next o each other a kite as

P shown on Lhe right. A kile iggh geomeliic
fignee with linc-symmgdt% usipy diagcnal:
as the axes of symims

f

Q a

&

kite PAQB sfibfics —QA “
ameQ
mlel (PQ d

A

PQand AB?

what is

investigate

In [, quadrilateral PAQB is a rhombus.

Rhombus is a line-symmelric figure using diagonals as the axes o

corregponding angles are equal. As shown

JAssesses
student learning
after each lesson

 [igure below, 1l we let inlersection of

diagonals PQ and AB be O,
PO - Q0 und AO —BO.

The diagonals of thombus inters
perpendicularly, so PQ L AB,
I P
(Let’s Check)
%

dMathematical
connections \ 7#
1A and B as

As shown in the figng
circles with dillerfnif -

the cenlers mjgrsel@ al Two 1 epmnl\]’dﬁd
Q. Am. llovting.

m the quadrilateral PAQB is
-symmetrical shape?

(JRecall is also
found within the
lesson Y

170 Chapter5 Plane Figurea

Seusy the characteristics ol the
quadtilateral PAGE using on the
lengths of sides and diagonals.
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symmelry, s the lengths of corresponding sides and (he sizev['

At t:&#es‘!f symmerry for the quadrilateral PAQB above,
&ywe know various facts of
i es, angles. and circles

Let's consider how to draw the
figures based on whatwe have
learned so far.

oy o
o/
o ¥,

’ (& U Bacis ot ptane
ers vnec |
.

ﬂ Fill in[__] with appropriate words or signs,

L= ) Ryrling AR, we call the pact from point A fo point RI:IAH,
[:'::]"_,_ﬁ_ (2] Whenlings | andm ave perpendicular, we use a sign L and write it a3
jspslin
[ Pass] Weread itas’ m is wl”

s ] ]
(T3] {3 Apan of cirvumferenss ig called D Land lioe segments

(hil conneet Lwe podnls on cireumlerence is called D . L
. Q
P 5y Name Za . Zb and Z¢ shown in the c

- figure on the right with using the angle ’\

o sign and 0, P, Q, and R L]
[ P18E] signand O, P @, and R. o r

Q -
5‘;} In e figure on the got, line D i a tangent |
I seerms simlario 4 " u :;h_“_ ol cirgle & with Tag ihe peinl of ngeney.
e el Lxpress the relationship between ] and

o, so are: N
‘he chamderisics

o |

Cogyright (C) 2016. Gakkatoshe Go Ltd All Right Reserved.

radius OT with signs.
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JH Grade 1

g i

Features: :
Circumcentres and inner centres

of tnangles

Qintegrates | M oo sion s carmnmss e
Japanese

culture

Y ABC

Draw perpendicular hisectors ofsides AB and AC, and thenname

n Through the process helow, constructa triangle and a circle.
@ Determine lengths of three sides, and then draw
the intersection of perpendicular bisectors 0.
@ Draw a circle using pointd as the centre

and OAas the radius.

The circle drawn in passes through three

vertices of © ABC. We call this circumscribed circle.

The center ofcircumscribed circle O is called the

circumcenterof © ABG

QFurther | comemerme _—
d iscu SSiO n E:?IaAnthui:: ::::e:::I;I:e:::;:;Tr?ugh eemceS
Of CONCEPLS| B 1uovms me soes suom s
(Close Up) %

sses thra U
Pointl, and let D he pomtmterse n ofpeide BC a 0
perpendicular line o
Draw a circle using poin ‘ centre a Dasﬂﬂ ad\us
circle r@‘v

Determine lengths of three sid
Draw hisectors each ofangles

the intersection of hisectors L

Emphasizes
key words

Expla < cele drawn in Bl is tangentto the three sides of
ropert\es ofangle hizector

- x ———————————————————————————————————————————————

arious triangles, and then find their circumcenters and the

84 Chapter B Plane Fizures
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Clanurioht (1 2MA Gakkatashn Ca | td All Richt Racanad

B ’\

\é}

he ﬁgure belo petermn called “asa no ha”

From the pattern above, let's find various geometric figures.

o
C . G L
The figure on the right is 4 part of the asa B © F
no ha”. ow do you move the isosceles o
2 Sy Ao K
triangle (1) only once to it it inte &), @), H
and (Srespeetively? c I £
@ ul
o]

I the figurs in B how do you meve (1) 1o fit it into the other isesccles
triangles exeept ). (). and (&)

We call a movement that changes the position of a geometric fignre without
changing its shape or size transformation.
P18

W hat method can we use fortransformations of geometric hgures?

3 Transformations of Geometric Fieures 1383

[+]
2
H
2
g
=
3
o
g
:
=
g
2
2
H




JH Grade 1

\ 4
Chapler 5 S u mm ary I_?)rOblem s © Answars on P283, 280 4 Four eongruent right triangles are tiled as shewn in the fig ‘hon we
F e a t u re S * let point 0 be the mldpoml ne segment AC, an 1L p»lpundlcuhr
busgctor of Ling segment, lain how the toll m’mdtmns are.
Basic Properties of Shapes. U1 Tranglorm 4R utch ¢ Fw
1 Concerning parallelogram ABCD n the figure below, answer the following. in on.m F
t 2] Tlu *\BL o
(1] Express paits of paralle! lins with
A b simne . .
JAssesses s \ .
[2) Constuct a perpendicular bisector m lwo Mo
student learning o
[3)  With side BC as the base, constret 0 B .
C D

of the lessons in : / ZJELJLEELTZE;?&I?‘TO
the chapter s C : o
11

2 The figure below shows ray AB drawn from peliglon Conatruct angles of the following size,
(S u I | l I | la ry following.
¢

y AUSTWRT 0
“ “ 119 {2) 135! (3) 109!

P ro b | e m S) B 1| zays AL al wliich g
‘m bheuur and ‘ 2 Point A is on the circumference of o E

cirele O as shown i the figure on the =

i2) 'f = P right, Consiruel square ABCD wilh g

* all ity vertices on the circumlerence “f

a

@

of eircle O

3 Draw 3L whj mmlul m% RLFL'ULI“\i\L11§i11E, point 1
C

[ as the centrs in lvclo“ [ Twhich * ATC is reflecred to 3 * DEF is o geomerric figure in which
using line Las theg s of r:‘ﬂctlu * ARG is rotated . Find point 0 A
that is the centre of the rotatien using

{ construction.

\*‘»‘ :
t
\s‘ F

SEAMEO RECSAM — University of Tsukuba Joint Seminar 6
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JH Grade 1

Features:

Ve ac.)ﬂ
Summary Froblems

1

Tomwka is talking about the position of her house while loeking at the following
map with Yoi. Read through their conversation, and then answer the fellowing.

Deepens
students’
understanding
through
application to real
life situations
(Deepen your
Understanding)

500

1000 m

Tornoka My hovse is at the sams distanes f 2
and £, g
Yui lomoka's house 15 at histance from T stRoNS, 50
we can see that b 5216 o0 o perpidicalar bisector of the
line seg] ¥ the two SR & can apply this fa
fact to d‘“ three statid 1.
Lind the pesition of Tomol Imu; inp construction and indicats it en
the map above. &\
(2} m
) Yui M\ h( it 18 l e same distance from prefeciural road and
o'ui Bt 4t 750 m from the jundor high school.
Wsc angle biscetors, we can (ind the pesilion of Yui's house. - ..._...3.

o PoStfons ol Yui's house ean be Jound. What conditions do you add

ﬂlo determing the actual position of Yui's house? Give an example ol the
Co vonditions.

193 Chaptar 5 Mana Figuras Ciaramrisht (C) V1R
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UadErEnt

puinl B wher

06&%”

C.\‘!'ZLE

/

S\ aler. sn
¢ shorlesi?

e (igare on the righl. when
moving point P along line | .
investiza whether lenoth of AP +
T8 changes. Fstimate the position of
point P o minimize the lenglh of AP
+1'B

According fo the Tollowing process.
(i the position of poiol P Lo
minimize the length of AP 1 P,

() Construct point C, which point
B is tullected o uslig line | ag
the axiz of reflection

@) Conneet points A and C.

(3) The intersection of | and line
sepment AC shows the position
ol poinl

Fxplain why we can find the position
of point P to mininize the lenpth of
AP = TR through the process in 2.

Gakintnchn Cn | +d Al Richt Recanvad

wWhat is Z‘/te Shortest
Zhe Al@

v"

- -
.A
B -
e A -
Aa -
A
>
B,
~— p—
(2]
2
H
@
=
3
A E
. o
2
8, H

Thelengths oFPB
and PCars the

same

193



JH Grade 1

Features: 4 Various Constructions

1 ‘ Basic Constructions

Wincludes real
pictures of
students doing the E
task

m Let's draw varous fizures based on whatwe have lsamed from the
basic properties of the plane fizures

How can we draw a triangle thatis
congruentt ARBRC in the figure helow
using the ruler and the compass?

Discuss how

Develops
students’
communication
skills

e

Drawing figures using enly th bb and the ulgeo%
construction. \

‘The use of the rull rawing 3 @Ule use of the vonpass
iz only for dl‘awi c 0 anather.

oV

!
172 ChapterS Planas Figurea c

ht (C) 2016. Gekk
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W -
Ex. 1 \ Construet a triangle using line searments AB, BC and L\fortlm‘ﬂ K

triangle.

T U
@&% @& @‘ P

06 JiH
5 Dnn\ acirg uml B as A B
p ®

1 and e segment BC as the

“ ® lersection ol virles in (2

and {23 be C, and then link A and

Co. €, Band Crespectively.

The figure below shows the steps in constructing angle £ DAB that
[EIIEy| s congruent to £ XOY, and (D ~ G in the flgnre show the process of
cemsiruction aller drawing vay AR in advance, Fxplain the process using

vour own words, 3ased on this process. construet < DAB.

Co Ltd All Right Re: d 2 Various Gonatructiona 173

o]
=
8
g
&
k|
[]
°
a
a8
]
g
]




JH Grade

Features:

LEmphasizes
mathematical
thinking and
investigation

1

Constructions of Perpendicular Bisectors

cer
S

Line segment AB is shown on the left
Let's fold this page to malch peints &
and B, and then epen it What line will
the folding line ba?

We can construel a perpendicular bisector ol the line seyment using s

thembus as shown in the follewing [ix. 2,

I
Ex.2 ; Conslruct o perpendicular bisecior of line segmen| AB.
Use the fact that one disgenal of rhombus is A 7
a perpendicular bisector of the other. ‘

O Draw a cirele using poins A a

and any length as the radius.

@ Using the same Tadius, draw o e using - ® ‘J
paint B as the genter and and then
namg the points o interyection 7 and

{Z) Draw aline that passes 1Inuugh

A

\‘

Draw any line segment AR, and then consiruet its perpendicular bisecior.,
Fid midpomt M ol lne seyment AB.

SEAMEO RECSAM — University of Tsukuba Joint Seminar
15-18 February 2016, Tokyo, Japan

15

Properties of Perpendicular Bisectors
g : In the figure on the righpiiike point P
m : on perpendicularb jge , and then
| draw a circle using! I as the

and HK é%dlus Whata

L positor

\\‘ |
e

et meticl Thinking

e i i s
s o comdrs oo porpontioular
i wsa il o o
s shown in the figure on the right, if we let popontiade b
[ be a point on the perpendicular bisector |
I of line segment AB, 1 s an axis of P
symmetry of AT, 50 AP - TP,
In other words, the points on Lhe
perpendicular bisector ol line segment AB A
// \\
have the same distance from the endpaints F ¥ L
- =
JERSE w N
ofAB. A —B
O the other hand, the poinls with (he same \”&\ ),%“"
distance from paints A and B are on the

perpendicular bisector of line segment AB.

Find peinl P that is of the game distance from points A and B and is on line
using congtryetions n the figure below.

SHEBE | e



JH Grade 1

y4 ‘ Circles

Circles and Lines

vy
i

Let’s investigate figures related to circles and properties of !
the cirdles. ! A

ot As shown in the figure on the right, if we take Kf;;;?{o
) 6\1\

Features:

many points 2 cm from point (), what figure

can be formed? i
'

Encourages
students to think
and investigate

We call a set of points at same distanee from point Ca cirele, and point

O is called the center ol the cirele. We call a cirele using poinl (0 as the

g pant ( y 0 ™Y
lhe I’:llllllb

to et line s |

m&&a the

d\ A¥

Using a compass, diaw cirg
as (he centre and line seg

Draw point B on 1] cle
AR be the diamj <
erenee

center, circle €.
A

“

[+]

(JRelates concept
to real objects

Uimportant ideas
are emphasized or
placed in a box

the endpoints ar

segment chord A

We call a geometric fi

angle formed hy 1w

:[’1) two radii and an arc SECHOr, An
[Rector iy culled central angle. »

168 Choptor 5 Plano Figurea
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Gircle O is shown in th ure on the right.
Let’s fold itto m ehdpéinis A and B, an

then open it Whatline il efuld“i&be
il

8 AT,

re on the r

s SHowIsn i
passcs uim Mo

Perpendicular
bizsesior of lne

sucl
¥ e call ndicular segment AB
sectorofln bnt AR
Point Wlis uallekmmm of line A 8
\E” ~ _M
1in [, the folding line will be a Midpoin

:‘ndluu ar bisector of chord AB and will AM= BM. I} AB

pass through centre O,

As shown in the figure on the right, itfwe
draw line | that is perpendicular to diameter
ST, M as the intersection of 1 and 87T,
points A and B az interscetions of | and
circle O, then 8T 1s an axis of symmetry of
cirele (3. S0, AM = BM.

When | is moved as shown in the figure, A
and B will gradually be ¢lose 1o each other,
and then they will meet at point T,

When a cirele and a lime intersect at only one
point, we say a clrele and a line arc tangent.
The intersection is called the point of
tangency, and the line that is tangent to the
cirele Is called the tangent of circle.

= ,,,w,,,,,,,,,,,, e

| b Tangent

T Point of tangency

" et o flhes eiredes
i The tangent of a circle is s radius and passes fhrough
. the pointof tangency. !

‘ Draw fangeni m ol cirele € in the igure above using point B as the point of

tangency.
1 Akobruic Exproaniona |68
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JH Grade 1

Features:

Uses situations
which are within
the experience of
the students

(Relates ideas to
real life structures
or buildings found
in different places
in Japan

SEAMEO RECSAM — University of Tsukuba Joint Seminar
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53 ¢
o raft for Proofreading /, Junior High School Mathematics G7

7/ Spatial figures

.- ~» 1. Properties of Spatial Figures
~— = 2 VariousWaysto Observe Soid Figures
T —+ 3! Measurements of Spheres
—

-
~
-

What kinds of shapes are these?

There are various objects around us.

-
Let's find out ohjeets that have same shape as the following feurcs.

Copyright (C) 2016. Gakketoshe Co Ltd. Al

11
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JH Grade 2

- raft for Proofreading // Distributed for Editorial Team m|

/H ow to Investigate
Y Properties of
L. GeometricFigures

,

Features:

LJPromotes

Japanese CUItur N““».____h = 11 Parallel Lines and Polygons
Tl ~» 2 Congruence of Geometric
S Figures
through the

-~

g iven Why can we tile congruent triangles? - F Che paileni s ot ¢ are made of tled congrueni wangles.
- .__\ Atthe o0 Cf the book @), there are tiangles that are congrusnt 16 the

ta S k 1t amgle shown i B8 on the previous page, Lels cul oul those tiangles,

Let's draw a triangle that is congruent to the aad then tile them on a plane,

-]

mangle shown on the nighl, Whal do you

need te know to draw it? L

L)
B S Ifthey are tiled--

We can draw it i we
measure the lengths
ofthe sidesand the
angles

L7 deammmal of
Ty | themtmdmaw _J
__<A\\®

o
-
L
=
-3
g
2
8
=
H
-3
g
£
H
3
$
H
3
H
s
@
H
]
3
g
:
§
H

el . . ‘ . -
Tascd on the fipure made in B3 of the tiled congruent triangles, let's think
" ahoui the lellowing.

Patnm of Acz no ha Pattarn of Kikkou Pattern of Seigaina Pattarn of Yabana (13 Whar do you observe about the angles of the triangles?
(2} What can you say about the angle formed by intersecting lines?

(3} Discuss olher things vou have observed,

From the figure made oftiled To draw a congruent riangle, do we
congruent triangles, what need o investigate all of the lengths of
- can we find? the sides and the angles? 15,
: ) DRi0s. 11 BRI L
Patiam of Narinira goushi  Pattarn of Shippou tsunagi  Patiar of Hanabishi Patiamn of Sayazats -y
104 ohapter4 How to Investigats Properties of Geom stric Figurss Copyright (c) 2016. Gakkotosho Go Ltd. Al right reserved 1 Parshel Lines and Pelvgens 10D

1
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. raft for Proofreading // Distributed for Editorial Team members from Masami Isoda, PhD Junior High School Mathematics G8
4

4
/ . We can make various
/// Trl a n g I eS a n d triangles and quadrilaterals

using origami

7/ Quadrilaterals 11

- B |
- 1
\"‘*-_____ > 7| Trangles
e % 2 Quadrilaterals
e > %! Parallel Lines and Areas ¥
U Relat Nateral triangles
elates Can we make equilateral triangles S
. and parallelograms by folding? ""‘*-___ﬁ
mathematical — ,
“ Let’s look Tor various shapes ol objeets avownd us. Let's ccni iaer how to fold, and then make the following geometric figures.
—

ideas with real s

life structures | = =
or buildings _
triangle H
found not only 2
- : B 59 =
in Japan but in
other s
Countries aS (State of Colorado, USA) Py . .

well

Why can isosceles viangle, cquilateral triangle, and parallelogram be made

by folding i the way shown above? Explam why.

Tokyo Budokan
(AdschiWard,
Tokyo Metropoliz)

What are th ies of tri and quadri QP140, 151

¢

§
A

3 g

RS sims Tene o) Crhi Copyright (C) 2016. Gakkotosho Co. Ltd. All Right Reserved S
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Thank you for your comments and suggestions
on the four chapters on Geometry.
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