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SEMADAH KATA, SEMANIS PEMBUKA BICARA
PENGARAH IPG KAMPUS SARAWAK

Assalamualaikum Warahmatullahi Wabarakatuh.

Tahniah dan syabas kepada semua penulis, penyelaras dan editor IPG Kampus Sarawak
kerana berjaya menerbitkan Modul Teselasi dan Geometri Fraktal GSP Tahun 2017.

Penghasilan modul berbentuk pengajaran dan pembelajaran (PdP) adalah satu amalan
yang baik untuk dipraktiskan oleh para pendidik. Penghasilan modul PdP oleh pensyarah di
institusi  pendidikan seperti Institut Pendidikan Guru memerlukan para pensyarah
mengumpul, mengkaji dan menyusun maklumat-maklumat penting yang selari dengan
kandungan dalam Ringkasan Maklumat Kursus (RMK). Amalan ini membolehkan para
pensyarah merancang PdP dengan lebih efektif, terancang dan seterusnya melaksanakan
PdP dengan lebih berkesan untuk membolehkan pembelajaran secara optimum dalam
kalangan guru pelatih. Amalan mengumpul hasil kerja guru pelatih melalui kerja kursus juga
amat digalakkan supaya menjadi satu panduan yang berguna pada masa akan datang.

Modul Teselasi dan Geometri Graktal Dengan GSP Tahun 2017 merupakan satu himpunan
koleksi hasil kerja guru pelatih dalam kursus Geometri yang mengaplikasikan perisian The
Geometer’'s Sketchpad (GSP) dalam penghasilan teselasi dan geometri fraktal. Sejumlah 42
contoh hasil kerja guru pelatih yang merangkumi teselasi satah, teselasi Escher 1 & II,
Geometri Fraktal berbentuk Sierpinski Gasket, Sierpinski Carpet, dan Koch Snowflake telah
dimuatkan dalam modul ini. Hasil-hasil kerja memperlihatkan kemahiran dan kekreatifan
para guru pelatih dalam menggabungkan pelbagai disiplin ilmu, terutamanya pedagogi
Matematik dengan Teknologi Maklumat dan Komunikasi. Kepelbagaian corak yang
dihasilkan mempamerkan kefleksibelan perisian GSP dengan perincian langkah-langkah
penghasilan. Pengubahsuaian terhadap penggunaan GSP dalam PdP mampu menjadi
sebahagian daripada inovasi pedagogi terutamanya bagi guru-guru di sekolah dalam
meningkatkan kualiti dan keberkesanan PdP yang dilaksanakan.

Akhir kata, guru harus sentiasa berusaha untuk menggunakan kemudahan yang sedia ada
dan kemajuan teknologi untuk memantapkan kualiti diri dan dijadikan asas kepada
perubahan dunia pendidikan.

Semoga himpunan koleksi hasil dalam modul ini menjadi panduan asas dan mencetus idea
serta inspirasi untuk menuju ke arah kecemerlangan PdP.

Sekian, terima kasih.

—

(JAMIRAN BIN SALAM)
Pengarah,
IPG Kampus Sarawak



Prakata

Modul Teselasi dan Geometri Fraktal dengan GSP Tahun 2017 merupakan satu himpunan
koleksi hasil kerja daripada kumpulan guru pelatih Program ljazah Sarjana Muda Perguruan
(Pendidikan Matematik Pendidikan Rendah) Ambilan Jun 2016, Institut Pendidikan Guru
Kampus Sarawak. Hasil kerja ini adalah seiring dengan kursus Geometri (MTES3033) yang
merupakan sebahagian daripada kemahiran penggunaan perisian The Geometer’s
Sketchpad (GSP 4.06 atau GSP 5.05) dalam penghasilan teselasi dan geometri fraktal.

Modul ini mengandungi langkah-langkah yang melibatkan pengaplikasian GSP 4.06 atau
GSP 5.05 dalam penghasilan bentuk teselasi dan bentuk geometri fraktal. Kedua-dua
bentuk ini adalah gabungan antara kesenian, geometri dan matematik yang diaplikasikan
dalam kehidupan seharian seperti pakaian sehingga kepada hiasan rumah, bangunan dan
benda hidup. Contoh-contoh dalam koleksi ini memberikan satu gambaran asas
penggunaan GSP di samping memperlihatkan kemungkinan-kemungkinan penghasilan
bentuk-bentuk geometri yang pelbagai.

Gabungan disiplin ilmu, iaitu pedagogi Matematik dengan Teknologi Maklumat dan
Komunikasi yang melibatkan pengaplikasian perisian GSP 4.06 atau GSP 5.05 mampu
menjana satu bentuk ilmu dan kemahiran yang lebih tinggi tahapnya. Adalah menjadi
harapan supaya panduan dalam modul ini mampu menjadi satu bahan rujukan kepada para
pelajar dan guru serta pihak-pihak yang berminat untuk memulakan penggunaan perisian
GSP dalam pengajaran dan pembelajaran khasnya berkaitan dengan bidang Geometri.

Cadangan dan idea penambahbaikan daripada tuan-tuan dan puan-puan amat digalakkan.
Dengan itu, sebarang cadangan dan idea boleh disampaikan kepada Dr Lu Chung Chin
melalui email luchungchin@gmail.com.

Sekian, terima kasih.

Jabatan Matematik

Institut Pendidikan Guru Kampus Sarawak
Jalan Bakam

98009 Miri

Sarawak

Malaysia

Tel: 085-421201

Faks: 085-434178
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1.0 Pengenalan kepada Perisian Geometer’s Sketchpad 5.05 (GSP 5.05)
GSP 5.05 terdiri daripada 9 jenis ‘Tool’ seperti yang ditunjukkan dalam Jadual 1.

Jadual 1.
Jenis-jenis “Tool” “Geometer’s Sketchpad” 5.05.
Simbol “Tool” Nama “Tool” Fungsi

“Translation Arrow Tool” Klik
“Point Tool” Menghasilkan titik
“Compass Tool” Menghasilkan bulatan

“Segment Straightedge Tool” | Menghasilkan segmen/garisan lurus

N > BN\ O |

“Polyon Tool” Menghasilkan bentuk/poligon
“Text Tool” Menghasilkan teks
“Market Tool” Menghasilkan lukisan/corak bebas
“Information Tool” Keterangan

’ E “Custom Tool” Tools

Penggunaan “Tool” dalam GSP boleh digandingkan dengan pengaplikasian “Paint” yang
memberi banyak kemudahan pengayaan dan pengubahsuaian dari aspek seperti bentuk
geometri dan warna. Rajah 1 menunjukkan kemudahan dalam “Paint”.

Rajah 1. “Tool” Yang Terdapat Di “Paint”
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2.0 Teselasi dan Geometri Fraktal
Definisi Teselasi:

Corak yang terhasil daripada penyusunan berulangan suatu bentuk untuk menutupi satu
satah tanpa sebarang selangan atau pertindihan.

Terdapat dua kategori utama teselasi iaitu Teselasi Satah dan Teselasi Escher. Teselasi
Satah terdiri daripada tiga jenis iaitu Teselasi Sekata (Regular Tessellations), Teselasi Semi
Sekata (Semi-regular Tessellations) dan Teselasi Bukan Sekata (Non-regular Tessellations ).

Teselasi Sekata (Regular Tessellations)
» terdiri daripada poligon sekata kongruen
+ kesemua sisi dan sudut poligon adalah bersamaan (equivalent)
+ kesemua poligon adalah sama saiz dan bentuk

Hanya terdapat tiga poligon sekata dalam satah Euclidean: segi tiga, segi empat sama atau
heksagon. Sudut dalaman merupakan pembahagi tepat kepada 360 darjah.

Contoh:

Teselasi “3.3.3.3.3.3” % Teselasi “4.4.4.4” Teselasi "6.6.6" C%

Teselasi Semi Sekata (Semi-regular Tessellations)
» terdiri daripada sekurang-kurangnya dua poligon sekata yang berbeza

Contoh:

Teselasi “3.3.4.3.4” @ Teselasi “3.6.3.6” @ Teselasi “3.4.6.4”®

Teselasi Bukan Sekata (Non-regular Tessellations )
» Tiada susunan khas terhadap poligon di sekeliling setiap bucu

Teselasi Escher mengambil nama sempena “bapa teselasi moden” iaitu Maurits Cornelis
Escher. Teselasi jenis Escher mempunyai lebih daripada satu jenis motif. Corak mengalami
jenis transformasi seperti translasi, putaran, pantulan atau pantulan gelangsaran. Ciri khas
pada teselasi Escher ialah motif yang mewakili suatu objek konkrit atau benda hidup.

Definisi Geometri Fraktal:

Fraktal adalah satu cabang baru bagi matematik dan seni. Bentuk geometri pada fraktal
menunjukkan ciri kesamaan diri (self-similarity) iaitu boleh dibahagi kepada bahagian-
bahagian kecil yang menyamai bentuk keseluruhan yang asal melalui skala yang semakin
berkurangan. Tambahan lagi, fraktal dikatakan strictly self-similar apabila mana-mana
bahagian fraktal merupakan replika keseluruhan fraktal. Ciri non-integer dimension juga
merupakan salah satu ciri khas pada geometri fraktal iaitu melibatkan dimensi antara dua
nombor bulat. Bentuk geometri fraktal boleh dijumpai pada persekitaran alam semulajadi
dan penghasilan peralatan teknologi seperti telefon bimbit dan komputer.



2.1 Langkah-Langkah Penghasilan Teselasi Satah

Contoh 1:

Langkah 2: Klik “Segment Straightedge Tool”, lukiskan satu garis.
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Langkah 3: Klik “Translation Arrow Tool”. Select satu titik, klik “Transform”, “Mark Center”
untuk menjadikan titik tersebut sebagai pusat.
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Langkah 4: Select titik kedua.
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Langkah 5: Klik “Transform”, “Rotate”.
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Langkah 6: Isikan 60 darjah, klik “Rotate”.
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Ulangi langkah 5 hingga langkah 6 sehingga mendapatkan 6 titik di luar titik

putaran.
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Langkah 8: Select garis dan titik pusat putaran.
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Langkah 9: Klik “Display”, “Hide Objects”.
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Langkah 10: Select semua titik.
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Langkah 11: Klik “Construct”, “Segments” untuk menghasilkan satu heksagon.
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Langkah 12: “Select” satu titik, “Transform” ,“Mark Centre”.
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Langkah 13: “Select” titik di sebelahnya, klik “Transform” , “Rotate”.
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Langkah 14: Isikan 90 darjah, klik “Rotate”.

@ The Geometer's Sketchpad - [Untitied 11 El
(21 Fila ot eyl it e T rers Mamaetra it G Windav el [= L lee]
[=]
(& Rotate
e Rotats By

R @ Fixed Anle Marked Ancle
- | [dearaes

.
A = || accuwcemsr =
-~ O oe | [Saneel ] [ Reme

”

Langkah 15: Select titik yang digunakan sebagai objek. Klik “Transform”, “Mark Centre” .
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Select titik yang merupakan titik pusat sebelum ini. Klik “Transform”, “Rotate”.

Langkah 16:

“
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Langkah 17: Isikan 270 darjah, klik “Rotate”.
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Langkah 18: Select empat titik tersebut mengikut arah jam.
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Langkah 19: Klik “Transform” ,“Rotate”.

The Geometer's Sketchpad - [Untitled 1]

© File Edit Display Construct | Transform | Messure  Mumber  Graph  Window  Help
ShifteCtrleF




Langkah 20: Ulangi langkah 12 hingga langkah 19 pada setiap titik heksagon untuk
menghasilkan 6 segi empat sama di luar heksagon.
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Langkah 21: Select titik-titik paling luar segiempat sama. Klik “Construct”, “Segments”.
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Langkah 23: Select tiga sisi dan tiga titik bagi segi tiga sama sisi yang mempunyai garis
pantulan sebagai sisi. Klik “Transform” ,“Reflect”.
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Langkah 24: Ulangi langkah 22 hingga langkah 23 bagi keenam-enam segitiga sama sisi.
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Langkah 25: Select satu titik segi tiga sama sisi. Klik “Transfrom”, “Mark Center”.
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Langkah 26: “Select” satu titik lagi yang berada dalam satu segi tiga sama sisi. Klik

“Transform” ,“Rotate”.
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Langkah 27: Isikan 330 darjah, klik “Rotate”.
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Langkah 28: Select titik pusat diikuti imej titik. Klik “Transform” , “Mark Vector”.
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Langkah 29: Select dua titik selain titik pusat dalam satu segi tiga sama sisi yang sama. Klik

”

“Transform”, “Translate”.
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Langkah 31: Select kelima-lima titik tersebut (titik-titik yang terlibat atau hasil dari langkah
25 hingga langkah 30). Klik “Construct” ,“Segments”.
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Langkah 32: Ulangi langkah 25 hingga langkah 31 bagi setiap segi tiga sama sisi.
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Langkah 33: Select empat titik dalam heksagon dengan urutan bentuk ‘Z' seperti rajah di
bawah. Klik “Construct” ,“Segments”.
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Langkah 34: Select salah satu segmen yang baru dihasilkan. Klik “Construct” ,“Midpoint”.
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Langkah 35: Select pada dua titik seperti rajah di bawah. Klik “Construct” ,“Segment”.

€ The Geometer's Sketchpad - [Untitled 1] =1
4 Fila Edit Display raph _ Windew Halp [= [ ][]
[=.

-,

A

~

C>8

e =

| S [ xH | w8  rad < P e mna STUEM

11



Langkah 36: Ulangi langkah 35 sehingga memperoleh 6 segmen baru.
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Langkah 37: Select dua titik yang bertentangan dalam salah satu trapezium. Kilik
“Construct” ,“Segment”.
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Langkah 39: Ulangi langkah 37 hingga langkah 38 pada setiap trapezium.
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Langkah 40: Select salah satu titik di bahagian paling luar. Klik “Transfrom”,“Mark Centre”.
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Langkah 41: Select keseluruhan satah yang dibina. Klik “Transform” ,“Rotate”.
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Langkah 42: Isikan 120 darjah. Klik “Rotate”.
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Langkah 43: Ulangi langkah 40 hingga langkah 42 untuk mendapat satu teselasi satah.
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luar satu satah. Kilik

titk yang berada pada bahagian

Langkah 44: Select titik
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“Hide Points”.
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The Geometer's Sketchpad - [Teselasi Satah]

Solos |
4P\
) 8%
Y
2%

\J/

SN N

YN L
AN \.‘Aa_

Graph _ Window Help.

Measure  Number

ruct  Transform Measure Number Graph Window Help

Langkah 46: Ulangi langkah 44 hingga langkah 45 untuk setiap satah yang dihasilkan.

Langkah 45: Klik “Display” ,“Color” untuk tukar warna.
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“Construct” ,“Polygon Interior”.
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Contoh 2:
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Langkah 1: Buka perisian The Geometer’s Sketchpad 5.05.

File Edit Display Construct Transform Measure Number Graph Window Help [ ] =]
~

[ 2

YENPRNO -7

Langkah 2: Klik “Custom Tool”, pilih Polygons jenis 6/Hexagon (Inscribed) untuk melukis

satu heksagon.
[ [a] =]

€ File Edit Display Construct Transform Measure Number Graph Window Help

k Create New Tool...
Tool Options...
Show Script View

3/Triangle (By Edge)

3/Triangle (Inscribed)

4/Square (By Diagonal)
4/Square (By Edge)
4/Square (Inscribed)

5, (By Edge)
5/Pentagon (Inscribed)
6/Hexagon (By Edge)

[« | 6/Hexagon (nscribed)
8/Octagon (Inscribed)
17-gon (Inscribed)

EenrpoNo -

>

[EETE|

ile Edit Display Construct Transform Measure Number Graph Window Help
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n
o
@
f
B
x

TONPONO - [F
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Langkah 3: Klik “Point Tool” untuk melukis satu titik di atas heksagon.

€ . TheGeomelersSketchpad-WUntitedy - SN
[[s]x

E File Edit Display Construct Transform Measure Number Graph Window Help

"

ENPDONO[

Langkah 4: Klik “Segment Straightedge Tool” untuk melukis satu segi tiga dengan titik yang
telah dilukis.

E File Edit Display Construct Transform Measure Number Graph Window Help mmm
A~

® N> DN - -

Langkah 5: Klik pada titik tengah heksagon dan klik Transform untuk Mark Center.

HED

i File Edit Display Construct Transform Measure Number Graph Window Help

©
/
v
A
Vs
@

E File Edit Display Construct | Transform Measure Number Graph Window Help
Mark Center Shift+Ctrl+F 2
IE| Mark Mirror
Mark Angle
* Mark Ratio
Mark Vector
® Mark Distance
/ Translate...
L Rotate...
ﬁ Dilate...
> Reflect
A_ lterate...
/ Define Custom Transform...
— Edit Custom Transforms...
63
b
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Langkah 6: Highlightkan dua sisi segi tiga, klik “Transform”, “Rotate”.

3
€| File Edit Display Construct Transform Measure Number Graph Window Help [ =] %]
E| :

-

- o 5
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&) File Edit Display Construct | Transform | Measure Number Graph Window Help R
Mark Center Shift+Ctrl+F ~
Mark Mirror
Mark Angle

Mark Segment Ratio
Mark Vector

Mark Distance
Translate...

Rotate...

Dilate...

Reflect

Iterate...

Define Custom Transform...

Edit Custom Transforms...

YONPDONO -

Langkah 7: Isikan 60 darjah, klik “Rotate”.

The Geometer's Sketchpad - [Untitled 1]

@

|&] File Edit Display Construct Transform Measure Number Graph Window Help

Rotate By:
(®) Fixed Angle Marked Angle

About Center C

Help | | Cancel | [ Romte

TENPONO -[H

Langkah 8: Ulangi langkah 6 hingga langkah 7 sebanyak empat kali untuk mendapat

sejumlah enam segi tiga sama kaki.
The Geometer's Sketchpad - [Untitled 1] - a

CLel]

L2

&] File Edit Display Construct Transform Measure Number Graph Window Help

Rotate By:
(®) Fixed Angle Marked Angle

degrees

About Center ¢

Help | ‘ Cancel ‘ | Rotate

renEONO -[F
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Langkah 9: Klik “Segment Straightedge Tool” lukiska garisan antara bucu-bucu segi tiga
sama kaki untuk menghasilkan heksagon yang besar di luar.

e File Edit Display Construct Transform Measure Number Graph Window Help [BEE
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File Edit Display Construct Transform Measure Number Graph Window Help IT\IT\
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Langkah 10: Klik “Text Tool” untuk melabelkan titik A, B, C dan D.

| File Edit Display Construct Transform Measure Number Graph Window Help [-[&] =]
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Langkah 11: Klik pada tiga bucu bagi segi tiga sama kaki yang paling atas, klik “Construct”,
“Triangle Interior”.

E File Edit Display Construct Transform Measure Number Graph Window Help mmm
~

TONPRNO




| File Edit Display | Construct | Transform Measure Number Graph Window Help |- [ =] =]
~

Midpaint

Rays
Lines

Point on Object

Intersection
Segments

Parallel Line
Perpendicular Line
Angle Bisector

Circle by Center+Point
Circle by Center+Radius
Arc on Circle

Are through 3 Points

Ctrl+M
Shift+Ctri+1

Crri+L

[ Triangle Interior

Ctrl+P

Locus

TONPDONO - [F

Langkah 12: Ulangi langkah 11 dengan highlightkan semua bucu bagi setiap bentuk untuk

menukarkan warn

# File Edit Display Construct Transform Measure Number Graph Window Help

a.

x
[-[=]=]
~

YENPDONO - F
IS

Langkah 13: Klik “Translation Arrow Tool”, Klik titik A diikuti dengan titik B, Klik “Transform”,

“Mark Vector”.

E, File Edit Display Construct Transform Measure Number Graph Window Help

[-[=[~]

TENPDONO -

Transform | Measure Number

[lelx

Graph Window Help

‘& File Edit Display Construct

Mark Center
Mark Mirror
Mark Angle
Mark Ratio

Shift+Ctri+F

Mark Vector

Mark Distance
Translate...
Rotate...
Dilate...
Reflect

Iterate...

Define Custom Transform...

Edit Custom T

ransforms...

TONPDNO -7
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Langkah 14: Highlightkan keseluruhan paparan.

3 >
) File Edit Display Construct Transform Measure Number Graph Window Help [ [ =] =]
~

YeNpDONO -

Langkah 15: Klik “Transform”, “Translate”.
L=l

& File Edit Display Construct | Transform | Measure Number Graph Window Help

Mark Center Shift+Ctrl+F
Mark Mirror

Mark Angle

¢ Mark Segment Ratio
Mark Vector
© Mark Distance
e Translate...
G Rotate...

o; S
Reflect
A Iterate...

Define Custom Transform...

4 Edit Custom Transforms...

v

Langkah 16: Klik “Marked” pada ruangan “Translation Vector”, klik “Translate”.

[ ) The Geometer's Sketchpad - [Untitled 1]

&| File Edit Display Construct Transform Measure Number Graph Window Help

— =

=

Translation Vector:
Polar ) Rectangular (@) Marked

From

Point A

To.

Point &

YONPONO -

o R

Langkah 17: Ulangi langkah 15 hingga langkah 16 sehingga munculnya beberapa paparan
yang sama pada baris pertama.
[ 5]

The Geometer's Sketchpad - [Untitled 1] =
&) File Edit Display Construct Transform Measure Number Graph Window Help [ =]=]
~

[~ O tensee A

. Translation Vector.
() Polar () Rectangular (®) Marked

@ e
/’ Point A
<
A. To!

Point B

pd
@ Helj | | cancel
bi

| Transiate
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Langkah 18: Klik titik C, klik “Transform”, “Mark Center”.

x

[= =] =]
~

#. File Edit Display Construct Transform Measure Number Graph Window Help

YONPDNO -4

# File Edit Display Construct | Transform | Measure MNumber Graph Window Help

[-le]x]
~

- Mark Center Shift+Ctrl+F
Mark Mirror
Mark Angle
Mark Ratio
Mark Vector
Mark Distance
Translate...
Rotate..
Dilate...
Reflect

Iterate...
Define Custom Transfarm...
Edit Custom Transforms.

TONPRNO [

Langkah 19: Highlightkan pada bentuk pertama, klik “Transform”, “Rotate”.

€ File Edit Display Construct Transform Measure Number Graph Window Help

YONPDONO -7

Langkah 20: Isikan 120 darjah, klik “Rotate”.

& The Geometer's Sketchpad - [Untitled 1]
£File Edit Display Construct Transform Measure Number Graph Window Help

_ sEm

BEE

Rotate By.
(@) Fixed Angle

() Marked Angle

120 degrees

About Center C

| hep | | cancel | [ Rotate

TENBDONO -[F
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Langkah 21: Highlightkan dua titik pada kedudukan A dan B dalam bentuk baharu, klik
“Transform”, “Mark Vector”.

) File Edit Display Construct Transform Measure Number Graph Window Help

el

TONPDONO -[H

&) File Edit Display Construct

Mark Center
Mark Mirror
Mark Angle
Mark Ratio

-] =

Transform | Measure Number Graph Window Help

Shift+Ctrl+F

Mark Vector

Mark Distance
Translate...

Rotate...

Dilate...

Reflect

Iterate...

Define Custom Transform...
Edit Custom Transforms...

YTONPDONO -1

Langkah 22: Highlightkan keseluruhan paparan tersebut.

& File Edit Display Construct Transform Measure Number Graph Window Help

[=lalx]
~

x

<

YONPDONO -

Langkah 23: Klik “Transform”, “Translate”.

Transform | Measure Number

HEE

Graph Window Help
~

| File Edit Display Construct

e

[

Mark Center

Mark Mirror

Mark Angle

Mark Segment Ratio
Mark Vector

Mark Distance

Shift+Ctrl+F

Translate...

Rotate...
Dilate...
Reflect

Iterate...

Define Custom Transform...

Edit Custom Transforms...

renroNO - [F
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Langkah 24: Klik “Marked Vector”, “Translate”.

@ The Geometer's Sketchpad - [Untitled 1] ]
“

=
=

Langkah 25: Ulangi langkah 23 hingga langkah 24 sehingga bentuk bagi baris kedua
ihasilkan.
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€| File Edit Display Construct Transform Measure Number Graph Window Help |- =] =
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Langkah 26: Klik “Text Tool” untuk melabelkan titik E. Highlightkan titik E, klik “Transform”,
‘Mark Center”.

3
€ File Edit Display Construct Transform Measure Number Graph Window Help [= o] 5]
~

L3
>

renploNo -

€ File Edit Display Construct | Transform | Measure Number Graph Window Help [~ =] =]
Mark Center Shift+Ctrl+F ~
& s Mark Mirror
Mark Angle
Mark Ratio

Mark Vector
Mark Distance

Translate...

24



Langkah 27: Highlightkan bentuk paparan seperti berikut, klik “Transform”, “Rotate”.

Langkah 28: Isikan -120 darjah, klik “Rotate”.

[ =] The Geometer's Sketchpad - [Untitled 1] — O
&) File Edit Display Construct Transform Measure Number Graph Window Help ]TU?U?\
()
o i
7
a,
A
s
(€38
Langkah 29: Klik “Text Tool”, labelkan titik F dan titik G.
File Edit Display Construct Transform Measure Number Graph Window Help mm
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Langkah 30: Highlightkan titik F diikuti dengan titik G. Klik “Transform”, “Mark Vector”.

¢ File Edit Display Construct

Transform | Measure Number Graph Window Help

[-]=]=]

TENPONO -

Mark Center Shift+Ctrl+F
Mark Mirror
Mark Angle
Mark Ratio

[ Markveetor ]
Mark Distance

Translate...
Rotate...
Dilate...
Reflect

Iterate...

Define Custom Transform...

Edit Custom Transforms...

® File Edit Display Construct Transform Measure Number Graph Window Help

YONPDONO -7

Langkah 31: Highlightkan paparan seperti berikut, klik “Transform

” “Translate”.

& x
¢! File Edit Display Construct Transform Measure Number Graph Window Help [ [&] =]
[~ i
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@r

A

2z
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s x

€| File Edit Display Construct | Transform | Measure Number Graph Window Help

YONPDONO -[|

Mark Center Shift+Ctrl+F
Mark Mirror

Mark Angle

Mark Segment Ratio

Mark Vector

Mark Distance

Translate...
Rotate...
Dilate...
Reflect

Iterate...

Define Custom Transform...
Edit Custom Transforms...
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Langkah 32: Klik “Marked Vector”, “Translate”.

[ The Geometer's Sketchpad - [Untitled 1] e X
“ 5

[==]]
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[=lea]lx]
~

Pol. OR qul (@) Marked
E
Point ~
Point G
[ Help | | cancel | | Transiate

€| File | Edit | Display Construct Transform Measure Number Graph Window Help [=Je] =]
M Undo Construct Objects ctri+z ~
Rex Ctrl
Cut Ctri
Copy  cusc
a Cri+v
1 D

4
[

/\

Y
A

A
W

P

rON>ONOR

¢ File Edit | Display | Construct Transform Measure Number Graph Window Help x
Point Style ~
X S Line Style
Color
* Text
(©) Hide Points CtrieH |
Show All Hidden Shift+Ctel+H
S Show Labels ctri+K ‘
Label Points... Alt+/
O, Trace Points Ctrl+T
A Erase Traces shiftsCtri+E N
Animate Points Alts” l Ny
/ Increase Speed Alt+] } 4 4 .
o Decrease Speed Alt+[ N ‘ N R T
@ Stop Animation M'HA
Show Text Palette Shift+Ctri+T '{ ‘
’ & Show Motion Controller .
Hide Toolbox v; "’
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Contoh 3:

Langkah 1: Lukiskan satu garisan secara menegak.

© File Edit Display Construct Transform Measure Number Graph  Window Help ~ L= =

TEN>RNO -

i (R TRNT [

Langkah 2: Klik salah satu titik sebanyak 2 kali untuk menjadikan titik tersebut sebagai

€ File Edit Display Construct Transform Measure Number Graph Window Help = =

TONP BN B
—

Langkah 3: Klik “Transform”, “Rotate”.

Fotate the about the marked center, by the marked angle.

et e
LT BN = T |




Langkah 4: Isi 60 darjah, klik “Rotate”.

The Geometer's Sketchpad - [Untitled 1] - 9
FileEdit Display Construct Transform Measure Number Graph Window Help [cl=]=]
e

34

Rotate By:
- @ Fixed Angle Marked Angle

[0 |degrees

About Center A

vt | [ cancel | [ mewme

YEN>RNO -8

11:03 PM
2017-02-17

~ = il ol 4 ENG

Langkah 5: Sambungkan semua titik untuk menjadi sebuah heksagon.

@

File Edit_Display Construct Transform Measure Number Graph Window Help L= L= ]l =)

TON>RNO B
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Display Construct Transform Measure Number Graph Window Help L= L] o)

TONPRNOD - x
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Selected: 6 Points

L ([ RHTIIRNT [

Langkah 6: Sembunyikan garis lurus di tengah heksagon. Klik “Display”, Hide Objects”.
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€ File Edit Display Construct Transform Measure Number Graph Window Help [ - =] =]

YONPRNO -7

11:33 PM
2017-02-17

~ == {l .l db ENG



&) F Window Help
Paint Style » -~
= Line Style .
color .
- Text .
@ [ Hide Objects CisH |
Show All Hidden ShiftsCtrl+H
~ Show Labels Ctrl+ K
Label Objects... Altes
ﬁ, Trace Objects e+ T
Erase Traces Shifts Ctrl+E
A Animate Objects Al
7 Increase Speed Alta]
Decrease Speed Al L
G Stop Animation
. Show Text Palette ShifteCtrlT
| ] Show Mation Cantraller
Hide Toolbox

c construction

Langkah 7: Putarkan bentuk heksagon.

© File Edit Display Construct Transform Measure Number Graph Window Help
~
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PN ENO

v

-~ |®c W .l W

Langkah 8: Pilihkan satu titik pusat.

-

«] File Edit Display Construct Transform Measure Number Graph Window Help ==l =]

[~

ﬁ’,

A

-~

| 2]

. .

Selected: 1 Point

Langkah 9: Klik “Transform”, “Mark Center”.

® File Edit Display Construct | Transform | Measure Number Graph Window Help

Mark Canter snitteCeier |
TR

Mark Angle

Mark Ratic

Mark Vactor

Mark Distance

B

Translate._..
Rotate..
Dilate...
Reflect

Iterate...

Define Custom Transform
Edit Custam Transforms...

PNPRNO

v

<
Mark the selected point as the center for rotation and dilati




Langkah 10: Klik garisan di tepi pusat putaran.

E3
© File Edit Display Construct Transform Measure Number Graph Window Help = =] =]
/,
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« File Edit Display Construct | Transform | Measure Number Graph Window Help
Mark Center Shift+Ctrl+F -~

[ -
e
(] Mari Distance
Transtate...
Rotate..
Ditate..
Reflect

Dilate the given object(s) about the Marked center, by the marked ratio
[

= == W

Langkah 12: Isikan g sebagai skala pembesaran.

The Geometer's Sketchpad - [Untitled 1]

=
File Edit Display Gonstruct Transform Measure Number Graph Window Help == =]
=

L4

Dilate By:
@) Fixad Ratio Marked Ratio

o
E—

About Center &

Fop ] [Gemeer]

TONPRNO - [
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®| File Edit Display Construct Transform Measure Number Graph Window Help L= ll=] =]
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11:43 PM
2017-02-17
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Langkah 13: Klik 2 kali pada titik seperti yang berikut untuk menjadikannya pusat putaran.
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Langkah 14: Klik sisi yang telah dipanjangkan itu.
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«] File Edit Display Construct Transform Measure Number Graph Window Help | = =] =]
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| 2]
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Selected: 3 Objects
11:45 PM

2017-02-17
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©| File Edit Display Construct | Transform | Measure Number Graph Window Help
Shift+Ctri+F

$70 -

v

YENP
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Rotate the given object(s) about the marked center, by the markad angle
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Langkah 16: KIik titik tersebut.

3
[-[=]=]
~

Number Graph Window Help

€] File Edit

—

EN>RNO

v

Display Construct Transform Measure

11:47
2017-02-17

ENG

Langkah 17: Klik “Transform”, “Mark Center”.

€ File Edit

[=[=]=]

Display Construct | Transform | Measure MNumber Graph Window Help

NG -

PNPRNO

v

<
Mark the selected point as the center for rotation and dilation

Mark Center ShifteCtri+F

Mark Mirror

Mark Angle

Mark Ratio

Mark Vector

Mark Distance

Translate...

Rotate...

Dilate...

Reflect

Iterate...

Define Custom Transform...

Edit Custom Transforms..
-

Langkah 18: Klik garis tersebut.

€| File EaitDisplay Construct Transform Measure Number Graph Window Help = L= =]
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/,

L A

A
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| gH]
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Selected: 3 Objects
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Lang

) File

v

ENPRNO -

v

Edlit

kah 19: Klik “Transform”, “Rotate” untuk menghasilkan segi tiga sama.

Number Graph Window Help
Shift+Ctel+F

Measure
Mark Center
Mark Mirror
Mark Angle
Mark Ratio
Mark vector
Mark Distance

Display Construct

Translate...
Rotate_..
Dilate...
Reflect

Iterate...

Define Custom Transform..
Edit Custom Transforms. .
-
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© File Edit Display Construct Transform Measure MNumber Graph Window Help
k-
/,
A
~
>:

- .

~ == {0

Langkah 20: Kilik titik seperti di bawah.
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# File Edit Display Construct Transform Measure Number Graph Window Help

NG -

PNPRENO

v

=~ [®c T a4

Langkah 21: Klik “Transform”, “Mark center”.

Transform | Measure Number Graph Window Help
Shift+Ctrl+F

€ File Edit Display Construct
Mark Center
Mark Mirror
Mark Angle
Mark Ratio
Mark Vector
Mark Distance

d

Translate...
Rotate...
Dilate...
Reflect

Iterate...
Define Custom Transform..
Edit Custom Transforms..

PNPRENO

v

<
Mark the selected point as the center far rotation and dilation

Langkah 22: Klik garisan tersebut.
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Langkah 23: Klik “Transform”, “Dilate” dengan skala lima perdua.

®j File Edit_Display _Construct | IFARSTGNM | Measure Mumber Graph Window Help |
Mark Center Shift+Ctri+F ~
Mark Angle
- Mark Ratio
Mark Vector
(€] Mark Distance
~ Transiate...
- Rotate...
- [ Dilate...
4 Reflect
A lerate..
7 Define Custom Transform
Edit Custom Transforms.
@ N
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File Edit Display Construct Transform Measure Number Graph Window Help [
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Selected: 1 Segment

Langkah 24: Putarkan garis dalam 60 darjah.
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The Geometer's Sketchpad - [Untitled 1] — = B3N
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Graph _Window Help
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&) File Edit Display Construct Transform Measure Number
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Rotate By:
(@) Fixed Angle Marked Angle

[oal Jusgimes

About Center £
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| cancel |

Help
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Langkah 25: Putarkan garis untuk membentuk segi tiga sama.
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. File Edit Display Consiruct Transform Measure Number Graph Window Help = [l |[ 5]
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Selected: 3 Objects
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The Geometer's Sketchpad - [Untitled 1]

Edit_Display Construct Transform Measure Number Graph Window Help
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Rotate By:
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About Center £
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& Halp | cancer | Rotate |
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Langkah 26: Ketiga-tiga bentuk ini diwarnakan dalam warna yang berbeza.
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# File Edit Display Construct Transform Measure Number Graph Window Help | == =]
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Selected: 6 Points

Langkah 27: Klik “Construct”, “Hexagon Interior” bagi heksagon.

€. File Edit_Display | Construct | Transform Measure Number Graph Window Heip [= ][ se]
Point on Object ~
-~ Curem
ShifteCtrl+1
CrrtaL
/> Perpendicular Line
- Angle Bisector
" Circle by Center+Paint
A el n ius
- r o
G i cri+p ||
[ T
= >

Construct the interior of the selected objects——circles, ares, or more than 2 points
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Langkah 28: Klik “Construct” , “Triangle Interior” bagi kedua-dua segi tiga.

Construct | Transform  Measure Number  Graph  Window  Help

€] File Edit Display

Paint on Object
Midpaint Ctri+ M
Interzection Shift+ Ctri+1

Crei+L

PAPRND &

Segments
Ray=

Lines

Parallel Line
Perpendicular Line
Angle Bisector

Circle by Center+Point
Circle by Center+Radius
Are on Circle

Arc through 3 Points

Triangle Interior Ctrl v P

Locus

Z

Graph _Window Help

y Construct _Transform  Measure  Numi

2
n
a

m
a
=
[}

NO -

ENPRNO
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Langkah 29: Klik “Edit”, “Select All Points”.

®| File | Edit | Display Construct Transform Measure Number Graph Window Help [ ==l 5e]
Undo Construct Triangle Ctri+Z ~
= B Redo Ctri+R
- Cut CtrleX
Copy Ctri+C
@ Paste Picture Ctrl+\V
Clear Del
- Action Buttons .
Select All Paints Ctrl+A
ﬁ. Select Parents Alt+Up
Select Children Alt+Down
A Crop Picture to Polygon
, SplityMerge
T Edit Definition... Ctrl+E
@ . o¥es
b Preferences...
< >

Select all v




Langkah 30: Klik “Hide Points” untuk menyembunyikan titik-titik.

. File Edit | Display | Construct Transform Measure Number Graph Window Help = |

Point Style C
Line Style -
Color "
Text C

[ Hide Points CtrleH ||
Show Al Hidden ShiftsCtrl+H
Show Labels Crrie K
Label Points... Altes

Trace Paints
Erase Traces

ON>RNO[

Animate Points Alte®
Increase Speed Alts]
Decrease speed Al
Stop Animation

Show Text Palette ShifteCtri+T

Show Maotion Contraller
Hide Toolbax

v

L=l =]

€ File Edit Display Construct T Number Graph Window Help

ON>RNOL
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Langkah 31: Salinkan ketiga-tiga bentuk ini dan buatkan teselasi.
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Selected: 15 Path Objects

€ File Edit Display Construct Transform Measure Number Graph Window Help
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Contoh 4:

Langkah 1: Hasilkan satu garis lurus yang mendatar dari kiri ke kanan.

TONPRNO -

Langkah 2: Klik titik A, klik “Transform”. Klik “Mark Center” supaya titik A menjadi pusat.
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Langkah 3: Highlight-kan titik A, garis AB. Klik “Transform”, “Rotate”. Isi 60 darjah, klik
“‘Rotate”.

.-
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Langkah 4: Ulangi langkah 3 sehingga lengkap satu pusingan. Semua imej dijadikan
§ebagai objek bagi transformasi putaran seterusnya.
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Langkah 5: Sambungkan setiap titik dengan garis lurus supaya menghasilkan sebuah
heksagon.

NN
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CAN D ]

[ 3

Langkah 6: Klik titik seperti yang ditunjukkan dalam gambar rajah berikut untuk membentuk

” W

sebuah segi tiga sama sisi. Klik “Construct”, “Triangle Interior”.

‘-
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YONP RN

Langkah 7: Right Click, pilih “Color”. Ulangi langkah 6 hingga langkah 7 untuk membentuk
hgkys_aﬁgﬁqr.\ yang berwarna-warni.
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Langkah 8: Highlightkan semua garisan. Klik “Display”, “Hide Segments”.

Transform Measure Numbe

Display | Construct
Point Style ®
Line Style -
Color >

@

Hide Segments Cret 4 e

A

Show Labels Crie K ’

Label Segments.. At/ .

Trace Segments CteteT b
- >

Animate Segments A

Show Text Palette Shift+ Cerle T

Show Motion Controller

Hide Toolbox

Langkah 9: Hasilkan sebuah heksagon yang lebih besar daripada heksagon yang

berwarna-warni dengan menggunakan ikon poligon.

<

YONP RN

Langkah 10: Klik dua titik sebelah menyebelah seperti yang ditunjukkan dalam gambar
raj/arhv di‘bawah. Klik “Transform”, “Mark Vector”.

YOND RN

Langkah 11: Highlightkan heksagon, klik “Transform”, “Translate”.

k-

O

= ;w o Pmctmoter @ Mt
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Langkah 12: Ulangi langkah 11. Semua imej dijadikan sebagai objek bagi translasi yang
seterusnya.

‘-

T ) Bm @ WA ®a ws | D P ya—————

Langkah 13: Copy dan paste sebuah objek (heksagon) supaya sebuah bentuk yang baru
a}ggp(__dj_lgqukgp pada baris kedua seperti gambar rajah di bawah.
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Langkah 14: Highlightkan dua titik seperti yang ditunjukkan pada gambar rajah di bawah.
Klik “Transform”, “Make Vector’ supaya imej yang dihasilkan akan mengalami translasi
LI

-~

tl\o *

TOND

= h BN @ WA & e & D > 15 o W ENG o3tAM

Langkah 15: Highlightkan objek seperti gambar rajah di bawah. Klik “Transform”,
“Translate”. Imej akan mengalami translasi secara melintang seperti gambar rajah di bawah.

42



Langkah 16: Ulangi langkah 14 dan langkah 15 untuk menghasilkan teselasi satah pada
baris yang berlainan.

(Y

YONPRNOD
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Contoh 5:

3

Langkah 1: Buka Geometer’s Sketchpad 5.05.

Langkah 2: Klik “Custom Toofl", “Polygons”, “6/Hexagon (By Edge)”.

€ The Geamstar's Sketchpad - [Untitied 11
%1 File Edit  Display Construct  Transform  Messure  Number  Graph  Window  Help

3/Triangle (By Edge)
3/ Triangle (nacribec)

CREcas thia t581ts iisa i tha slwteh

€ The Geometer's Sketchpad - [Untitled 1]
&/ File Edit Display Construct Transform  Measure Mumber Graph  Window  Help

=,

YONPDONO -




Langkah 3: Klik semua titik pada heksagon, klik “Display”, “Show Labels”.

€ The Geameter's Sketchpad - [Untitied 1]
%] File Edit | Display ruct  Trans

- o =
form  Meazure Number  Graph  Window  Help -

| x

TENPRNO - #

Langkah 4: Labelkan semua titik pada heksagon tersebut dengan huruf yang berbeza.
&
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Langkah 5: Klik pada titik B dan titik H, klik “Construct”, “Segment”.
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N Jo 1
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Langkah 6: Klik pada garisan lurus, klik “Construct”, “Midpoint”.

Midpoint Cerle M

TONPRNO - #

<

>
Construct the midpoint of each selected segment
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Langkah 7: Klik pada titik F dan titik tengah di heksagon, klik “Construct’, “Segment”.

o
< Tt
> J
G
5
Langkah 8: Klik pada titik C dan titik tengah di heksagon, klik “Construct”, “Segment”.
| ]
Langkah 9: Klik pada garisan BH, klik “Display”, klik “Hide Segment”.
© e
. .
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Langkah 10: Klik pada titik H dan titik tengah di heksagon, klik “Construct”, “Segment”.

& The Geometer's Sketchpad =1 =
) File EditDisplay | Co storm Measure Number  Graph  Window  Help
L3 Al b
L
nifer Crrts
- Criel
7 z
e .
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b

Construct seament between selected points
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Langkah 11: Klik pada titk B, C, F dan titik tengah di heksagon, klik “Construct”,
“Quadrilateral Interior”.
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TONPANO - ol

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

Langkah 12: Warna kunlng telah pun diisikan pada bentuk sisi empat. Klik pada titik F, G,H
dan t|t|k tengah d| heksagon kI|k Construct” “Quadrilateral Interior”.
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Langkah 13: Warna ungu juga telah diisikan pada bentuk sisi empat, klik pada titik C, D, H
dan t|t|k tengah darlpada heksagon klik “Construct”, “Quadrilateral Interior”.

- =] =

. or mare than 2 points

Langkah 14: Warna kelabu telah diisikan pada bentuk sisi empat, label titik tengah sebagai |,
highlightkan sisi empat BFIC, right click, klik ‘Color’, pilih warna yang ingin ditukarkan pada
SISI  empat tersebut
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File Fdlit n.-p\ny st Tramstorm  Measure Number Graph  Window Help
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Colar selected objects



Langkah 15: Warna pada tiga bahagian heksagon tersebut telah pun ditukarkan kepada

warna yang dikehendaki. Klik pada titik F dan titik C di heksagon, Kklik “Transform”,
“Mark Vector”.

€ The Geometer's Sketchpad - [Untitied 1]
) File E o
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4, 5
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Langkah 16: Highlightkan keseluruhan heksagon, klik “Transform”, “Translate”.
2 .
@
.
-
A
=
G
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Translate the aiven obiect(s) by the marked vector

Langkah 17: Klik “Translate” untuk mendapatkan corak bentuk heksagon yang seterus
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% Translate >

ol A=
&S S Rectanguior @ Marked
— From
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A To
~ Point &
(€38
Haio Cancel G

>

Langkah 18: Ulangi langkah 17 dan 18 untuk mendapatkan empat heksagon.

€ The Geometer's Sketchpad - [Untitled 1]
File Edit Display Construct Transform  Measure N

~ -
©)
B
:' F A e e e
A ol
~ "
G
B
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Langkah 19: Klik pada titik B dan titik D di heksagon, klik “Transform”, klik “Mark Vector”.

€ The Geometer's Sketchpad - (Untitied 1] - & s
) File Edit_ Display Construct | Tramsfarm] Messure Numbser Groph  Windaw  Help ]
- Shite Curte -
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e B
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.
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Mark twe selected points to define the vector for translation

Langkah 20: Highlightkan keempat-empat heksagon tersebut, klik “Transform”, “Translate”.

Langkah 21: Klik “Translate” untuk mendapatkan corak bentuk heksagon yang dikehendaki.

YONPRNO -2

Langkah 22: Ulangi langkah 21 hingga 22 sehingga mendapatkan empat baris heksagon

€ The Geometer's Sketchpad - [Untitled 1] - L] B3
@ File Edit Display Construct  Transform Measure  Number  Graph  Window  Help - m =

YONBPRNO -
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Langkah 23: Klik pada titik B, C, I, F, G, H dan D di heksagon, klik “Display”, “Hide Labels”
untuk menghilangkan semua titik yang dilabelkan.

b Windew  H:

L

YTEONPRNO - x .

Shes ar hide inhels

Langkah 24: Klik “Point Tool”.
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Point Style
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Geometer's Sketchpad - [Untitled 1]

b Wind.
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Langkah 27: Klik “Segment Straightedge Tool”.

€. The Geameter's Sketchpad - [Untitied 1] - o =
€ File Edit Display Construct Transform Measure Number  Graph  Window  Help EIE
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Langkah 29: Klik pada semua garisan pada bentuk corak tersebut, klik “Display”, “Hide
Segments”.

er  Graph  Window Help
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Contoh 6:

Langkah 1: Buka Perisian Geometer’'s Sketchpad 4.06M. Klik “Segment Straightened Tool”
untuk melukis satu garisan lurus yang melintang.

Fla Gt Duplay  Gonstrioc  Trarsionm.  lisssers  Ginph ' Weadew Hsls — L
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Langkah 2: Klik “Selection Arrow Tool”, Double Klik titik permulaan yang ada pada garisan
lurus tersebut untuk menjadikannya sebagai titik pusat.
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Langkah 3: Hightlightkan garisan lurus yang melintang tersebut dan titik-titik yang ada

padanya, klik “Transform”, “Rotate”, isikan 120 darjah, klik “Rotate”. Ulangi langkah sehingga
mendapatkan sebuah bentuk hesagon.
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Langkah 4: Double klik salah satu titik yang ada pada mana-mana sisi heksagon untuk
menjadikannya sebagai titik pusat. Hightlightkan satu sisi heksagon dan titik-titik yang ada
pada garisannya di mana salah satu titiknya yang telah dijadikan sebagai titik pusat. Klik

“Transform”, “Rotate”. Isi 90 darjah, klik “Rotate”. Ulangi proses ini sehingga mendapatkan
segi empat sama di semua sisi hesagon.
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e Geceneters Smetchpad - FUsites 1]
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Langkah 5: Klik “Segment Straightened Tool”, sambungkan titik-tittk antara segi empat
sama dengan melukiskan garisan lurus antara titik-titik tersebut untuk membentukkan segi

tiga. Ulangi proses ini untuk membentuk segi tiga di antara semua segi empat sama.

"
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File Edit  Dizplsy Construct Transform Measure Graph  Window  Help

[FpNe) 7 B
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Langkah 6: Klik “Selection Arrow Tool”, hightlightkan titik-titik di mana bahagian-bahagian
yang ingin diberikan warna seperti yang ditunjukkan dalam gambar rajah. Klik “Construct”,
“‘Quadrilateral Interior”. Maka, bahagian tersebut akan diwarnakan. Tukarkan warna dengan
right click pada bahagian yang ingin ditukar warna, klik “Color”. Ulangi proses ini untuk
mewarnakan keseluruhan bentuk.
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isplay Construct Transform Messure  Graph  Window HeIp
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Langkah 7: Hightlightkan semua titik, klik “Display”, “Show Labels”.

(el 7

[

Langkah 8: Hightlightkan titik K dan titik C. Klik “Transform”, “Mark Vector”. Hightlightkan

keseluruhan bentuk. Klik “Transform”, “Translate”. Ulangi proses ini sehingga mendapatkan
sebaris bentuk tersebut.
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Langkah 9: Hightlightkan semua titik imej yang terakhir ditranslasikan. Klik “Display”, “Show
Labels”. Hightlightkan titik N dan titik F , klik “Transform”, “Mark Vector”. Hightlightkan
keseluruhan imej yang terakhir ditranslasi, klik “Transform”, “Translate”.
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Mark Segment Ratio
Mark Vactor
Mark Distancza

.

Transiate.
Rotate.
Dilate...
Raflect
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The Geometer's Sketchpad - [Untitied 1]
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Langkah 10: Hightlightkan semua titik imej yang terakhir ditranslasikan. Klik “Display”,
“Show Labels”. Hightlightkan titk E~ dan tittk E , klik “Transform”, “Mark Vector’.
Hightlightkan keseluruhan imej yang akhir ditranslasi, klik “Transform”, “Translate”. Ulangi
proses ini sehingga dapat menghasilkan teselasi satah yang ketara.
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Langkah 12: Klik “Test Tool”, taip hama teselasi yang dihasilkan.

File Edit Display Construct Transform Measure Graph Windew Help [ =] =
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Contoh 7:

Langkah 1: Klik pada bulatan di bahagian kiri tetingkap untuk membina sebuah bulatan.

e The SGeocrmeter's Sketchppad - [Liaticlecd 11
- File Eclit Cris g lass e rrmstroset TramsForrm Peleasure Fed s e e Srapk i = L= =
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TONDRNO - ¥

Select o deag objects:

Langkah 2: Klik pada butang garisan di kiri tetingkap untuk membina garisan di dalam
bulatan tersebut.

€ The Geameter's Sketchpad - [Untitled 1]
4| File Edit Display Canstruct Transfarm Measure Number Graph Window Help

xenp>aNo -

<
Construct Segment...
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Langkah 3: Bina satu lagi garisan yang berserenjang dengan garisan yang telah dibina tadi.

— =) P

N> RNO - 2
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Langkah 4: Bina garisan yang sama pada sebelah kanan bulatan tadi.

€ The Geameter's Sketchpad - [Untitied 1] =]
File Edit Display Construct Transform Measure Number Graph  Window Help -

By

x

TONPRNO -2

Select or drag objects

Langkah 5: Klik pada butang garisan di sebelah kiri tetingkap untuk membina garisan yang
baru.

v The Geormeter's Sketchipacd - [Aotitled 1]
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Langkah 6: Bina sebuah bentuk segi empat tepat dalam bulatan mengikut titik-titik pada
setiap garisan tadi.

€ The Geometer's Sketchpad - [Untitled 1] - & x
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Langkah 7: Klik pada semua garisan dan bulatan yang tidak digunakan untuk membina
sebuah heksagon.

@ The G er's Sketchpad - (Untitled 1] — =) P

“0 File Edit Display  Construct  Transform  Measure  Mumber  Graph  Window  Help

Selectea: 7 Objects

Langkah 8: Klik “Display”, “Hide Objects” di atas tetingkap untuk menyembunyikan garisan
dan bulatan yang tidak dikehendaki.

f‘_- T heae Geormeaetaer' s Sketchpad - [WUntitled 1]
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Langkah 9: Klik pada butang garisan untuk membina garisan yang baru pada salah satu
titik heksagon di sebelah kanan.

e The Geormeter's Sketchpad - [WUntitled 11

- File Edit Crisplay Construct Transforrm Pleasure Number SGraph W imnc o Help
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Langkah 10: Bina sebuah bentuk parallelogram pada setiap sisi heksagon.
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Langkah 11: Klik pada semua sisi dan titik parallelogram yang dibina tadi.
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Langkah 12: Klik “Transform”, “Rotate” untuk membuat putaran.

e The Geormeter's Sketchpad - [Untitled 17

€. File Edit Display Construct Transform PAcasure Fumber Graph  Windows Help
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Langkah 13: Sesuaikan darjah yang ingin diputar berdasarkan bentuk heksagon yang
dibina tadi, klik “Rotate”.
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Langkah 14: Klik “Transform”, “Translate” untuk mentranslasikan parallelogram ke sebelah

W The Geormeter's Sketchpad - [Wntitled 1]
- File Edit Crisplay Construct Tranmnsforrm Pleasure rNMumber Sraph W o Help
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Langkah 15: Sesuaikan koordinat translasi dengan bentuk heksagon, klik “Translate”.
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Langkah 16: Klik “Transform”, “Rotate” untuk membuat putaran pada parallelogram tadi.
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Langkah 17: Sesuaikan darjah putaran mengikut bentuk heksagon, klik “Rotate”.
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Langkah 18: Klik “Segments Straightedge Tool” untuk membina garisan.
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Langkah 19: Bina bentuk segiempat sama di atas sisi heksagon.
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Langkah 20: Klik pada semua garisan dan titik segiempat yang telah dibina, klik “Transform”,
“Translate”.
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Langkah 21: Klik “Translate”
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Langkah 22: Klik “Segments Straightedge Tool” untuk membina sebuah garisan.
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Langkah 23: Sambungkan garisan di antara segi empat - segi empat yang dibina pada
setiap sisi heksagon.
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Langkah 24: Klik pada semua garisan dan titik yang telah dibentuk tadi.

TENPRNO - X

Selected: 60 Objects
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Langkah 25: Klik “Transform”, “Translate” untuk mentranslasikan bentuk tersebut.

e The Gecrmeter's Sketchpad - [Lntitied 1]

- File Ecit i o Lo T strorct TramsfForm L e L T N e S e b= = e
il |
-

/-_

g

Langkah 26: Klik “Translate”.
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Langkah 27: Hasil translasi bentuk ditunjukkan seperti berikut.

®

he Geometer's Sketchpad - [Untitied 11
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Langkah 28: Translasikan lagi beberapa objek tadi ke sebelah kanan.

v

$NO - x;

YENP

Selected: 60 Objects
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Langkah 29: Klik “Transform”, “Translate”.

a
L1

b »
” ———— A ]
Transiate =
© p—
e e Foarguier Mtend
/> Hodzortal:
i., ) Fixed Distance Markad Distance
" o em
A‘ Vertioal
) Fixed Distance Mar
~
Er -
~F Hete Cancet

Langkah 30: Translasikan ke bahagian sebelah kiri.

@ The Geometer's Sketchpad - (Untitied 1]

- 3
(©) =
- -
L A N
A —
P & e o1 Maked Ditane

=m
Hek: Cancel j

34 12

Langkah 31: Klik “Display” untuk menukar warna, ketebalan dan jenis setiap garisan
tersebut.

e The Geormeter's Sketchpad - [Wntitled 11

- File Ecit Drispla Construct Transforom rAleasure [y Graph R = Py el
[ S

Langkah 32: Hasil akhir teselasi tidak sekata yang telah dibina.

€ The Gesmeter's Sketchpad - [Teselasi Tidak Sekata.gsp]
< File Edit Display Construct Transform Measure Mumber  Graph  Window  Help -




Contoh 8:

Langkah 1: Buka “The Geometer’s Sketchpad’.

(@)

= THE GEOMETER'S by

= SKETCHPAD

~ o Epioring 1

> pRfiones

Visit the Learning Center |

Langkah 2: Klik “Segment Straightedge Tool” untuk melukis satu garisan.

« File Edit Display Construct Transferm Measure Mumber Graph Window Help = [ [
= -
©
=

-

A

~

@

[

Langkah 3: Highlightkan salah satu titik, klik “Mark Center”.

|§| Edit  Display Construct \T“Mg:%i‘::-’m Number m;:hm:v::f: lHe\p — [ :
o

- e

ﬁ. Reflact

A S

@ -—

b
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Langkah 4: Pilih titik kedua, klik “Transform”, “Rotate”, isi 90 darjah, klik “Rotate”.

re MNumber Graph  Window  Help.
Shifte Crele

YEONPRNO |2

The Geometer's Sketchpad - [Untitled 11 )

Transform  Measure Number  Graph _ Windew _ Help

TONPRNO -]

Langkah 5: Pilih titik, klik “Mark Center”.

re MNumber Graph Window Help
Shifes Crels

‘I
@
-
-
A .
z
G
¥

Langkah 6: Klik titik, klik “Transform”, “Rotate”.

er  Graph Window Help

© File Edit Display Construct | Tr
Shifts Cerl+F

TONPRNO -7
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Langkah 7: Isikan 270 darjah, klik “Rotate”.

€ The Geometer's Sketchpad - [Untitled 1] -8

&) File Edit Display Construct Transform Measure Mumber Graph Window Help L= L= L%
/.

-

A ®

About Center &
Z [ heop | [ Conest | [ Fetme
G —
N

Langkah 8: KiIik titik, klik “Transform”, “Mark Center”.

Number Graph _Window Help.
ShiftsCtrl+

File Fdit Display Construct | Tr

TONPRNO -8

Langkah 9: Klik “Rotate”, isikan 60 darjah, klik “Rotate”.

N>RNO 2R

v

- -
@ —
€@ The [Untitled 1]
...... o [ . = Wingow P}
[=.]

Retate By:
(@) Fimd Angls Marcad Angle

[e asgrasa
About Center ¢

Fee | [Canes | [ Feime

- a
Lo oz
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Langkah 10: Klik “Segment Straightedge Tool” untuk menyambungkan titik-titik.

File Edit Display Construct Transform Measure Mumber  Graph Window Help I

iy Grament Susightedge Taot
5

Langkah 11: Kilik titik, klik “Transform”, “Mark Center”.

File Edit Display Censtruct | Transferm | Measure Number Graph Windew Help
ShitteCrete ~

YONPRNO - »

Langkah 12: Pilih semua titik dan garisan, klik “Transform”, “Rotate”, isikan 180 darjah, klik
“‘Rotate”.

“ File Edit Display Construct | Transfan sure Mumber Graph Window Help 1= L& |l o<
ShifteCtrieF -
[ =, i
Mark Angle

- Mark Segment Ratic

-,

A

P
.. The Geometer's Sketchpad - [Untitled 1] - =

S Fie W e el s
[=.

.
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7

A
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| ]
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Langkah 13: Pilih dua titik, klik “Transform”, “Mark Vector”.

) File Edit Display Construct | Transfarm | Measure Number Graph  Window  Help
Shirte Ctite

YENPRNOD - #

Langkah 14: Pilih semua titik dan garisan, klik “Transform”, “Translate”.

TONPRNO -2 N

Langkah 15: Klik “Marked”, “Translate”.
-: - _ .. L, The Geamete er's Sketehpad - [Untitled 1] - H" H‘-‘-I\:I
[~

(]

7, B N Facarauizr @ Markad

-,

-~ To

. o

[ ] Helo Cancel | Transiste

Langkah 16: Ulangi langkah 15 untuk mendapatkan hasil bentuk berikut.

File Edit Display Construct Transform Measure Number Graph Window Help \,uau:\

TONPRNO -[X;
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Langkah 17: Pilih lima titik, klik “Construct”, “Pentagon Interior”.

TENPRNO R

= Mumbsr Graph  Windew Heie =

Film Ead

o)
3
&
o)

TN RNO -

Langkah 18: Right clik, “Color” untuk menukarkan warna.

llm Edit Display Construst Transfarm  Msasurs Mumber  Graph  windew Help 1= L[]

TONDPRND W

Langkah 19: Klik “Text Tool”, tuliskan “Teselasi Satah”.

“ Film Edit Display  Constroct  Tranclomn  Mescure bumber  Graph Window Help
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Teselasi Satah

TONP R
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Drag o Setect this Peagon
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Contoh 9:

SKETcnpan

for Exploring Mathematics

.

€3)

s THE GEOMETER'S
L ¢

A

2
G

>

File Ecdit  Display  Constroct  Transform  Reasare  Foamiber  Graph wWindose  Help
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Langkah 3: Klik “Sampel Tool” untuk melukis sebuah segi empat sama dan satu lagi segi

emEat sama zang lebih kecil di dalamnza.

4 Fil= Edm Dizplay

v

v

YONPRNO - »

E
i

Conctnect  Trandfomn  Mescure  Sumbes  Graph

:
§

Eonrpno:

Langkah 4: Klik “Translation Arrow Tool”, highlightkan kedua-dua segi empat sama itu.

- File Echit s g D amsr Constraact T r@mrsF o rers L Fd s e ke o et foaery el =
- [ Tramsiaticn Arrows Tool |y

/I-

s

- File Ecit D= lany Cornstroact T ranmsfFormm Pleasure [ P S Sraph R P Help

|

\J

12 AU

P

\J
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Langkah 5: Klik “Display”, “Line Style”, “Thin”.

- Fil= Eddit Displan Constroct Tranmsform Pleasure o e Sraeh R p Hele

]

]

12 AY¢

:

\J

el File Edit Display- Constroact TranmsfFormm [ ——— rlurmber Sraph T e Help
Point Style
| Lirme Styrle Hairlime
Color Thim |
- T ek PAeclivirn
Hide Objocts CErle Ulet=l=
(D] - Shre . e b Sotia
Show Labels CErl Drashedd
/» Label Objects. .. o o=
_ﬁ Trace Ohbhjiects CErl+— T
- Erase Traces Shift+ Ctrl+— E
A Aunirmate Objects N
Imncreas= Spocd PN |
/ Decrease Spead PN

Stop SAnirmaticon

Show Text Paletts Shifte Cerl T

2

Show PMoticn Controller

Hide Toolbox

\

Langkah 6: Highlightkan semua titik yang ada pada kedua-dua segi empat sama, klik
“Display”, “Color”.

Eclit i o b e s et T ramsforen Pl s wn e Pl e e =l WO el el

b
Y
"

i

h\0

TON

- File Edit Drisplay Cornstruct Tramnsforrm Prleasure b er Sraph W ] oo Help
Poimt Stayrle -
Lime Stywle -
| Color - I
]
- e - e
S, ErreTer [ ——
[ ——
@ Showw S0l Hidden Shift+ CErl+— H | —
I
Shews Lakbels et [
/.. Label Points... A |
1
- Tr=== Betmis Elol= T —
- Erase Traces S e — 1
—————————————————
- . Animate Points e | —
Increase Specd T | ——
E—]
/ Decrease Spe=d A [ r=y— e
B Stop SAnirmation Other. ..
@ Show Text Palette Shift+ CrrlaT
Show PAotion Controller
» - Hide Toolbox
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Langkah 7: Klik “Segment Straightedge Tool”.

I
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-
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Lang‘kah 8: Klik pada titik kiri atas segi empat sama besar, sambungkan ke titik kiri atas
segi empat sama kecil. Ulangi langkah ini mengikut arah jam bagi titik seterusnya.

- File Eclit s ban: Ceristroet T rarmsforees Pl as e re Pl e Sorap b WK el e el

=1

Langkah 9: Klik “Translation Arrow Tool”.

% File Edit Display Construct Transform  Messure  Number  Graph  Window Help
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Langkah 10: Klik pada sisi melintang bahagian atas, klik “Transform”, “Mark Mirror”.

o) File Edit Dislan Construct Transformm rlsasure U ber Sraph Wil o Help

. File Edit Display Construct Transform rleasure rarmiber Sraph Wl o Help

Plark Center Shift+ CErl+ F
IZ' I Frlark MAirror 1
Plark Sngle
- Plark Ratic

Plark Wector
@ Park Distance
Tramslate.. .
/ Rotate...
- .
Drilate. ..
_— g
-
Iterate. ..

Define Custorm Tramnsformm...

Edit Custorm Tramsformmes. ..

. [==]

Langkah 11: Highlightkan objek itu, klik “Transform”, “Reflect” untuk mendapat imej
antulan.

o] File Eclit Drislan Construct Tranmsforem rleasure ruraber GSraph Wil o Help

= File Edit Cris e lan Constract Transformm rleasure rNuarmiber Sraph Wi ol e Help

Flark Center Shifts CErls F
Fark PAireor
Felark S le

- Flark Segrment Ratico

Plark Wector
® Plark Distamcs
Translate. .
_/ Rotate. ..
- -
Dilate...

ﬁ’ [ Reflect 1
-
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Langkah 12: Ulangi langkah 10 hingga langkah 11, iaitu klik pada sisi yang ingin dijadikan
garisan cermin, klik “Transform”, “Mark Mirror”, highlightkan objek yang ingin dipantul, klik
“Transform”, “Reflect” bagi mendapat imej pantulan. Ulangi kedua-dua langkah sehingga
terbentuk teselasi satah berbentuk hati.

- File Edit Dris o lan Construct Transformm Peleasure Mo er Sraph il e Hel o

= File Eclit D is o ban Construct T ransforem rleasure Pl e Sraph W ol S Help

Polorbe et S e - -

Pelarke Pelirrer |
Plarke Oormale

Plark Ratio

Pelark Wector

Polmrke Dristar ce

i

Tramsliate...

A

Drefimne Custorm TramsFormm...

Edit T ustorm Tramsformms...

oAV AV

\/

File Edit Drisplasy Construct Tramnsforrm PMeasurs rMurrmber Sraph W o Help

it

\0-2

2 Ay

2

\/

- File Ecit Dislany Cornstruct Transformm PAeasure rluarmber Graph WAl Help

Pldark Center Shift+ Ctrl+ F
=] I S
Prlark Soogle
-

PAark Segraent Ratic
PAark Wector

PAark Distance
Translate...

Rotate...

Drilate. ..

[

/

--——w, | Refioce |
e

-

Iterate. ..

Drefine Custorm Tramsformm.. .
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Edit Display: Construct T o ree = rlurmber Graph Wi el o Hel

v

Edit Display Construct T e [ = Plurmber Graph Wi oo Help
PAark Center Shift+ Ctri+ F
PrAlark PAirror

Plark S le

PAlark Ratio

PAark Wector
Plark Distance

Tranmnslate...
Rotate...
Drilate...
Reflect

Iterate...

Drefime Custorm Transforrmm...

Edit Custor Tramsforrms...

Eclit Display Construct LS o rem I = Pl er Graph

Help

\J

Sraph Wi el Help
Shift+ CErl- F

Flark Scgrment Ratic
Plark Wector
Plark istamnce

Translate...
Rotat=...
Dilate. ..
| Reflect |

lterate...

Defimne Custorm Transformm.. .
Edit Custorm Tramsforrms...
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Eclit Display Construct Transforem casure P e Sraph WO el e
Edlit Dz lay. Construce - e . = Flurmber Sraph Wi el S Help
FAark Center Shifee— CErle F

Flark Plirror 1
rlark Anale

FPAAark Ratic

Plark Wector

rlark Distance

Tramslate...
Rotate. ..
Dilate. ..
Reflect

lterate. ..

Define Custorm Transformm...
Edit Custorm Transforms.

Edit Displan Construct orme = rlurnber Sraph Wiy ol S
Edit Drisplay Construct | Transformm PAcasure rurber Sraph  Windows Help
Mark Center Shift— Ctrl—F

Mlark PAirror
Mark Snale

MMark Segrment Ratio
Mark Wector

Mark Distance

Translate...
Fotate...
Crilate...
Reflect

- Iterate. ..

Drefimne Custorm Tramsforrmm. ..

Edit Custorm Tramsforrmis...
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Edit Crisplay Cornstruct Tramsforrm Pleasure rMurmber Sraph Wil o

v

Graph Wi el s Help

Plark Center Shift+ Ctri+ F
Plark PAdirror |
Plark Sngle

Park Segrment Ratio

Plark Wector

Plark Distance
Tranmslate. ..
Rotate...
Dilate. .
Reflect

Iterate. ..

Drefime Custorm Tramsforrmmi...
Edit Custorm Tranmnsformes. ..

Edit

Construct Tranmnsforrmm Pleasure rMuamiiber Sraph Help
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Transformm Graph W il o Help

PAlark Center Shifts Crrl+ F
Polark Pelirror

PAark Samagle

Plark Segrment Ratico

Plark Wector

Plark Distance

Translate...
Rotate...
Dilate...

[ Reflect

Iterate. ..

Defimne Custorm Transforrmm...

Edit Custorm Transforms. ..

Edit Display Constroct Transform PAAeasure Pl er Graph Wi el o Help

\/

File Edit Displany: Construckt Tranmnsformm Pleasure Frurmber Graph W el o Help

PAark Center Shift+— Ctrl+—F
| PAark P
Plark Sngle
Mlark Ratic
Plark Wector
Plark Distance

or

Tranmnslate.
FRotate...
Drilate. .
Reflect

lterate.

Define Custorm Tramsform...
Edit Custorm Transformes...

Edit Display Construct Transform Frleasure rurmber Graph Wi el o Help
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Edit Display

Tramsforrm: Pleasure rMurmber Sraph Wl o

Help

Frark Center Shift+ Cerl+ F
Mlark Firror

PAark Sngle

Park Segrment Ratio

Flark Wector

Plark Distance
Translate...
Rotate...
Crilate...

Reflect

Iterate. ..

Define Custorm Tramnsform

Edit Custorn Tramnsforrms. ..

File Eclit Display

Transformm Pleasure rdurmiber Graph WA ol o

Help

\/

File Edit s lan

TransForrmm Pleasure M b er Sraph W il e

Help

Sraph Wl o

Help

PAlark Center Shift+ Ctri+ F

FrAlark PAirror

PAark Sngle
Plark Ratico
Mrlark Wector
Plark Distance
Translate...
Rotate...
Dilate...
Reflect

Iterate.

Drefime Custorm Tramnsforrm. ..
Edit Custoarm Tramnsforrms...
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- File

Drisplay:

CTonstruct

ranmnsforrm FPleasure

rurnber Graph

W ol o Help

File

¢

Edit

Display

Construct

Tramnsforrm FPeasure

Plurmber Graph

W ol s Help

M

Y2 AV

" §

Edit

FAark Center
FAark MAirror

FAark Sngle

PAark Segrment Ratio
PAark Wector

PAark Distance
Tramslate...

Rotate...

Drilate...

Shifr+ Crrl+ F

Reflect

D= lan

Comestroct

Iterate. ..

Define Custorm Transforrmm...
Edit Custorm Tramsformes...

Transformm Pleasure

Pl er Graph

W vl e Help

. File

Edit

Drisplay

Construct

Transform PMeasure

rurmber Graph

W] o

Help

Flark Center

Shift+ Cirl+~ F

FrAlark PBAirror

rAAark Somogle
Flark Ratio
Plark Wector
PAdark Distance

Translate...

lterate...

Define Custorm Transform
Edit Custorm Tranmnsformes...
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ramsforrm Peasure rMurmber

Graph

WE i o o

=]
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—
-
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Tranmsforrmm PAleasure rurmiber

Graph Wi el o

rark Center
rark Pirror

rark Angle

rark Segrment Ratio
Plark Wector

rlark Distance

Tramslate. ..
Rotate. ..
Crilate. ..

Shift— Ctris=F

Reflect

Iterate.

Define Custorm Transformm...
Edit Custorn Transforms...

TranmsfFormm rleasure Pl e er

Sraph W Tl S

Graph WS il Cor

Shift+ Ctrl+- F

Reflect
IE=rate...

Define Custorm Tramnsforrm.
Edit Custorm Tramnsforrms...

v
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Drisp lan, Construct Transroremn rleasure

i ber Grapk WO el S Help

|

\J

12 AYS
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Langkah 13: Highlightkan titik-titik dalaman tertentu seperti yang ditunjukkan di bawabh.

© File Edit Display Construct Transform  Pessure  PMumber  Graph  Window Help

YON>RNO [

<

Langkah 14: Klik “Construct”, “Polygon Interior”. Right click untuk menukarkan warnanya.

Pleasure

Hel

Murnber Sraph W il o

=3 File Edit Display
Point on Object
o= L S
INmntersecticmn Shift+~ Tl 1
-

\J

1Y AN

@ (1"'
1
i

Perpendicular Line

Angle Bisector
Circle by Center+— Point
Circle by Centers Radius
Lrc on Circle

Suorc throwuagh 3 Poimts

L S

| Polygon Interior

Cerl P |

Locus

L==1

Edit Drisplanys Construct Tramnsformm Fleasure

i beer Sraph s p Help

¥

\J

12 AV

il
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Censtr

L]
7
1

Edit Display

et

Transforem

Prleasure

Pl e r Graph

WO el e

Help

1 |

T

12 AV

np

@ H
1
7
m
)
7

Dris porlan

Construact

Select Parents
Properties...
Color
Hide Polbrgon
Shows Label
Label Polbrgon...
Trace Pobrgon

Aurmirrate Polygon

Perirmeter

Area

FPlot Walue on Pobrgon...

Send to Back

Transformm

Pleasure

i b e r

Graph

i

COeher...

BV B

Langkah 15: Klik “Translation Arrow Tool”.

re  Mumber  Graph  Window  Help

TENDRNO - 8!

Langkah 16: Klik pada kesemua titik imej kedua terakhir tadi dengan mengikut urutan. Klik

“Construct”,

% File Edit Display Construct Transform M

Hexagon Interior”.

r  Graph Window  Help

TON>RNO -1
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Edit

Displan

Construct

Tramsforrm

FPleasure

rMurmber

Sraph

Wi o

Help

Edit

Point on Obhject
P oint
INmntersectiaon
Segrments

Ranr=

Lines

Parallel Line
Perpendicular Line

Angle Bisector

Circle by Center= Point
Chircle by Center- Radius
Lre on Circle

Src through 3 Points

CEri P

Shife+ Crrl+ 1

CErle L

Hexagon Interior

CErli+— P

Locus

Display Construct

L= |

Tramsforrm

[

Cornstroct

Langkah 17: Right click untuk menukarkan warnanya.

Transformm

Fleasure

Pl b er

Sraph

Co sttt

Propertices. ..

Select Parcnts

|

Color

Shows Lakel

Perirmeter

Srea

Send to Back

Hide Hexagon

Label Hexagom...
Trace Hexagon

Smirmate Hescagom

Plot Walue on Fecagor...

{

Ll

TranmsFormm

Pleasure

Pl e

Other. .

Sraph
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Langkah 18: Ulangi langkah 16 dan langkah 17 untuk memberikan warna pada keseluruhan
rajah.

TONPRNO B!

Langkah 19: Klik segment-segment tertentu seperti yang ditonjolkan di bawah. Klik
“Display”, “Line Style”. Pilihkan Medium supaya segment-segment itu kelihatan lebih ketara.

e.| File Edit | Display | Construct Transtorm  Measurs  Numbar  Graph  Window Halp

T

$NO -

v

TEND

Graph Wi ol O Help

.l File Edit Dris o lanr Construct Transformm rleasure rurnber

P oint Strle -
Izl I Limne Style - Hairlime
Color - Thin
- =[] mediuaea ]
Thick

T ek

Hide Segrments Cerlae

Showr A0l Hidden Shifts Cerl+ Solic
Dashed

Drotted

Show Labels Tl K
Label S=grments... S

ﬁ. Trace Segrments el T
- Erase Traces Shift+ Ctrl+ E
A_ Smirmate Segrments S T
PN |
/ A [

Increase Spesd
Decrease Spead
Stop Snmirmation
Showw Text Palette Shifts Cerls T

Showr PMMoticon Controller

> = Hide Toolbox

Edit Dris g lane Construct Transform Prleasure b er Sraph Wi e ol e Helpo

% (1"'
1
i

%

A

Y2 AY!

P
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Langkah 20: Klik “Text Tool” bagi melabelkan titik-titik yang perlu ditandakan sebagai “Mark
Vector”.

e =t e ]

= =t [ e ey st et L i Pl s e
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Pelark Cerrber Skife s el - F
Pelark Pelirrosr
Pelark S ie
PAark Fatico

[ PAark Wector 1
rA@rk Distarce

.E_

T ranslate. ..
Faotate. ..

T
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Langkah 22: Highlightkan semua bahagiannya seperti yang dipaparkan di bawah.

“. File Edit  Display Construct  Transform  Measure  Mumber  Graph  Window  Help

TONPRNO X

<

Langkah 23: Klik “Transform”, “Translate” untuk mendapat imej pertama selepas objeknya
mengalami transformasi translasi.

'
I
i

NP RN

v

The Geometers Sketchpad - [Untitled 1]

Trersformn  Meazure  Mumber  Gremh  Wandow  Help

e Edn  Diplay  Constract

18

Ta:

YONDPRNOD [

v Graph  Window Help

“. File Edit Display Construct  Transferm  Measure  MNombe

= |

OAPRND -1

v
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Langkah 24: Ulangi langkah 21 sehingga langkah 23 untuk mendapat imej transformasi
translasi yang seterusnya.

- File Ectit D ban Constrost  Transfores Pl s Pl e b e S i e el

o §

Al

)

\J

File Eclie i g lase Cmnstrast  Transforen FAeas e Pl ey b Sraph LT Hele

l

DARAND 1
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. File Edit Display Constroct | Transform | Measuare  FMoamber  Graph  Window  Help
Flark Center Shift- Ceele F
Flark PAirror
Mark Angle
rark Ratic
| | Mlark Mector
rark Distance

|

Translate...
Rotate...
Dilate...
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-1Y3 AY

v

. File Edit D ' < uct T - MNo = g Help

BV 100
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Transform | Measure  Mumber  Graph  Window  Help)

File  Echit

TONPRND -

e

7
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m

Park Cantar Shifte Ctele F
Mark Mirrar

Mark Angle

Mark Segment Ratic

Mark Vectar

Mark Distance

Transiate...
Rotate...
Dilate...
Reflact

Iterate...

Define Custam Transform...

Edit Custorm Transforms...

The Geometer's Sketchpad - [Untitled 1]

nsfarm  Measure Mumber  Graph  Window  Help
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Pl urmber Graph  WWircowe
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Rotate...
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Edit Custorn Transformms
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Langkah 26: Klik “Display”, “Hide Points”.

=) File  Ecic |G Construct  Transform  hessure  Number  Graph  Window el
Point Sty
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- Ereee Traces Shire- Chele B
L i
e e |
- Pt [
G- e ——

w File Edit Dizplay  Constroct  Transforos PAcazure Pumber Graph  Weinddows el

Langkah 27: Klik “Segment Straightedge Tool’, “Edit’, “Select All Segments” untuk
garisan-garisan yang mengelilingi poligon yang berwarna merah itu untuk
mengecualikannya supaya kelihatan ketara.
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ile Edit Display Construct T Graph Help
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TON>RNO [
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Line Style
Calar
Taser
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Show Labels Crris K
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Contoh 10:

Langkah 1: Bukakan sistem “The Geometer’s sketchpad”, klik “File”, “New Sketch”.

£ The Geometers
). Piia_ Scit Displey  Construct Transform " Measure " Numier  Graph  Windew. el
=]

= T

YONPRNO -

Langkah 2: Klik ikon “Compass Tool” untuk melukis satu bulatan dan drag sehingga saiz
yang dikehendaki.

Langkah 3: Klik “Translation Arrow Tool” untuk mengerakkan bentuk atau memilih
transformasi.

£/ The Geometer's SK
File Edit Displ
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Langkah 4: Klik “Segment Straightedge Tool” untuk membina satu segmen dalam bulatan.

£/ The Geometer
< Fle Ear O

isplay  Construct Transform Measure Number Graph Window Help. ==

»x

File Edit Display Construct [ Tra - er  Graph Windew Help
Shifts Crele

Mark the selected point as the center for rotation and dilation

File Edit Display Construct [ Transform | Measure Number Graph  Window Help

Shifte Ctrle F
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€5 The GeometerdiSK
«) File Ea Dispt

i

Rotate

Fotata By
@ Focad Any

degrees
About Canter A

[ Help | [ Cancel | [ Rotmtes |

YENPRNO -

Langkah 7: Ulangi langkah 6 sehingga mendapat lapan garisan dalam bulatan.

BT GsomeTa
S3¢ e Etmn iopie

Construct Transform  Measure Number Graph _ Window Hel "

TENPRNO - [1]
%

Langkah 8: Klik “Construct”’, “Segment” untuk menghasilkan segmen antara dua titik
sehingga semua titik telah disambungkan.

€0 The GeometeraSH
b it e Gt Tcseniaes v e o v

)|
SreptimWicsowinbisie =

YOND R\ O -[1]:

[0 The Geometer

ran
Edit Dizplay Construct Transform Measure Number Graph Window Help

TENPRNO - [1:




Langkah 9: Klik salah satu garisan luar, “Transform”, “Mark Mirror” untuk proses
transformasi pantulan seperti berikut:

garisan tersebut.

Edit  Displ re  Number Graph Window Help

1O N0 - [1S

m
4
13
Hf

Geometer T S
Rakpeun 00riou-i ey m(E e et mer o o seatoramus bl o aams em A\t b |

TON>RNO - [1]F

“File Edit Display Construct

re Number Graph Windew Help

0N 80 -8
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Langkah 12: Klik “Segment Straightedge Tool” untuk menyambungkan dua segi tiga.

Langkah 13: Klik garisan tersebut, klik “Transform”, “Mark Mirror”.

[E0 The Geometer's SKETERBEEIT
)5t Bkin s Dipayras St ont

re  Number Graph Window Help

Langkah 14: Klik garisan, klik ikon “Transform”, “Reflect” bagi mewujudkan transformasi
pantulan.

&5 The Geometer's]

Graph  Window Help.

2

YENPRNO -

3]
b
-4

L]

TONPRNO -[1]]

 Geometer
Eait Dizpiay  Construct

Transform Measure Number Graph Window Help
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Langkah 15: Ulangi langkah 12 hingga 14 bagi melengkapkan bentuk berikut.

[ The Geometer S15KE
£26 Pt Butsum Displeyimoomostrrstm e et iz mhdoss ot o e csma ottt evimbisle

Langkah 16: Klik pada garisan dan titik yang terpilih, klik “Display”, “Hide Objects” untuk
menyembunyikannya dari pandangan.

i The Geomet:
w Fie Edit O

(=

YONPRNOD -
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Langkah 18: KiIik titik tengah, klik “Display”, “Hide objects”.

€0 The Geometer's
Edit  Display

YONPRNO - [1];

Langkah 19: Klik pada garisan, klik “Display”, “Color” atau “Line Style” untuk mengubah
warna atau bentuk garisan.

re  Number Graph Window Help
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Langkah 20: Klik setiap titik, “Construct”, “Polygon Interior’ bagi mengubah warna dalaman
poligon seperti berikut:

. The Geometer's Sketchpad - (teselasi semi sekata-kiistal] R - S|
<) File EarDisplay M Measure Number Graph Window Help =
=

TONPRNO -

[El The Geometer®
) Fil

File Edit Display Construct Transferm  Measure Number

Graph Windew Help.

4

YTONPRNO -

Langkah 21: Ulangi langkah 20 bagi mewarnakan poligon dalaman. Klik “Point Tool” bagi
mewujudkan titik bagi setiap keliling bentuk.

€7 The Geometei
w F

...... Construct Transform Measure  Number  Graph  Window Help

S

TON>RNO - [1];

Langkah 22: Klik salah satu titik, “Mark Centre”.
klik “Rotate” , si 135 darjah, klik “Rotate”.

€7 The Geometer's SKete
© File Edit Display Construct

Highlightkan keseluruhan bentuk tersebut,

ure  Number Graph Window Help

Shifte Cteler

o S|

TONPRNO -[1];
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Rotate

Rotate By

About Center G

[ Help | [ Cancel | Fotste H

TENPRNO - [7]F

Langkah 23: Ulangi langkah 22 untuk mendapatkan teselasi semi sekata.

[ The Geometer's,

«| File Edit Display easure Number Graph Window Help - &] x]

YON>RNO -[7]
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Contoh 11:

23 G RS
< .

L SO DDA DA NS A A

Langkah 1 : Buka Geometer's Sketchpad 5.05.

The Geometer's Sketchpad - [TESELASI SATAH.gsp] - =
&) File Edit Display Construct Transform Measure MNumber  Graph  Window  Help (==

= —

TON> N0 -

Ediir Displey Constiiict  Tianaisim  Massiiie Nisnber  Geash  windsve  Haip L= L]
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Langkah 4 : Highlightkan kedua-dua titik dan garisan. Klik "Transform", "Rotate", isi 60
darjah, “Rotate”.

L

The Geometer's Sketchpad - [TESELASI SATAH.gsp]

—
e Edit Display Construct Transform Measure Number Graph Window _Help [= =]

Rotate By

@ Fexmd Argim Markod Angie
|50 daorans
About Cantar 4

Help | | Cancel | [ Rotete

e Graph Windew Help

Shifts Certe F
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The Geometer's Sketchpad - [TESELAS| SATAH.gsp] ]
[= 1l ]lee]

o

TENPRNO -2

Transform _ Measure  Number Graph _ Windew Help

Fotate By
(@) Fixmd Angle Markad Angle
[0 dearees

About Center &

Heip | | Cancel | | Rotwe |

Number Graph Window Help.
ShifteCtrleF

BTk tha salicted BOINt B8 the Senter For Fotation snd dilstion

E =)

Langkah 8: Highlightkan segi tiga, klik "Transform"

Mumber  Graph  Windew Help.
ShifteCtoleF

The Geometer's Sketchpad - [TESELAS| SATAH.gsp] - &
[= Il ][=]

m Measure Number Graph _ Windew  Help

Rotate By:
@ Fixaa Angle Markad Angie

© [0.0  fdngres
/

.
About Center &

o, Hele | [ Cancel |
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Langkah 9: Ulangi langkah 8 sehingga mendapat sebuah heksagon.

Edit Display Conatruct | Transform | Measure Mumber Gra Ph_ Window Help
v Shifte Ctrle F

' e & O |l B e RSN

Langkah 10: Highlightkan atau tekankan ketiga-tiga titik tersebut mengikut urutan.
Kemudian, tekan "Construct" , "Triangle interior" untuk memberi warna pada objek.

%) Fila Edit Display |iCanatn naferrn  Massura _Mumbar__Graph Windew Halp = e[|
- Po ject =
.
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-
=
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Arc through 3 Paints
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MNumber  Graph  Window Help.
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< File Edit Display

TON>RNO P
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< File Edit Display

Canstruct | Transform  Measure Number Graph  Window Help.

NG -

ENPRNOD

v

Midpaint Ctelem
Intersection ShifteCtele|
Segments. CurleL
Rays

Lines

Parsiial Ling

Perpendicular Line
Angle Bisectar

Circle by Centers Point

Cirele by Centers Radiuz

Are o Circla

Arc through 3 Points

| Triangle Interior Culep

h_ Window Help

Intersection Shifts Crrlel

Segments Crrle

Parailel Line
Perpendicular Line
Angle Bisectar

Circle by Centers Point

Are on Circla
Arc thraugh 3 Points
Triangle Interiar Culep

Lacus

Construct the interior of the selected objects--circles, arcs. or more than 2 points

< File Edit Display | Canstruct | Transform Measure Number Graph Window Help. [= =] ]|
Point on Object ~
Cretera
ShifteCtrle|
oL
Parailel Line
Perpendicular Line
Angle Bisectar
Circle by Center+Paint
Cirela by CentarsRaaius
Arc on Circle
Arc thraugh 3 Paints
| Triangle Interiar Ctrls P
Locus

Langkah 11: Klik “Display”, “Hide Objects” untuk menyembunyikan garisan-garisan yang

terdapat pada heksagon.

] File

v

ONPBNO

v

Construct  Transform
Point Style
Line Style
Calor
Text
Hide Objects
Shaw All Hidden
Show Labels
Label Objects...
Trace Objects
Erase Traces
Animata Objects.
Increase Speed
Decraase Speed
Stap Animatian
Show Text Palette
Shaw Motian Cantroller
Hide Toolbox

Meazure Number Graph  Window Help

Crels H
ShifteCtrle H
Crriek

Aty

Certe T
ShifteCtrle €
Al

Alee]

Al

Shifte CraleT
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Langkah 12: Klik "Text tool" untuk melabelkan titik-titik tersebut supaya mudah dikenal pasti.

© File Edit Disploy Construct Transform Messure Number Graph Window _Help (==l

A B

) Fite Gcit Displey Construst | Fransfe cre Mumber  Graph  Window  Help
ShifteCtrleF -
[=.]
(]
/,
A
B B
-
G
- B B
| ]
- £

Langkah 14: Highlightkan seluruh heksagon, klik "Transform", "Rotate", isi 120 darjah, klik
“‘Rotate”.
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Abaut Centar £

Heip | | Cancel | [ Motate




Langkah 15: Ulangi langkah 14 untuk mendapatkan proses teselasi.

The Geometars Sketchpad - [TESELASI SATAH.g5p] —
fdn_ Displey Conswuct Transtorm Measwe Number Graph  window Hielp = = o]

Rotate By:
(@) Fixed Angle Marked Angle

[1200  degrees

About Center 5

| e | | cancal | Rotate

TONPRNO [

File

renvaNoe 1)

Rotate the given object(s) about the marked center, by the marked angle.

ol

Langkah 16: Ulangi langkah 13 sehingga langkah 15 dengan titik pusat B” dan sudut
putaran 240 darjah.

The Geometer's Sketchpad - [TESELASI SATAH.gsp]
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Help.

& Fila Edit Display _Construct

Transtorm | Measure Numbar  Graph  Window

Mark Center

Shifts Cerls F

Mark Mirrer
Mark Angle

Mark Segment Ratio
Mark Vectar

Mark Distance

d

Translate.
Rotate,

v

 Dilate...
Reflect
erate.

Define Custam Transform...

Edit Custormn Transforms...

PNPRENO

v

<

The Geometer's Sketchpad - [TESELASI SATAH.gsp]
@] File FEdi Display Construct Transform Messure Number Graph Window Help ==l
Rotate By:
@) @ Fixed Angle Marked Angle
[120 |degrees
- 5
About Cantar &£
ﬁ,
[ Hep | [ Canosi | [ ot

(otate about this marked center

Langkah 18: Klik titik B"”, klik "Transform” , "Mark Center".

== =]

© File Edit Display Construct | Transform | Measure Mumber Graph Window Help

ShiftsCrrlaf

rtar

ark
Mark Mirrar

Mark Angle

Mark Segment Ratio
Mark Vector

Mark Distance

o

Transiate...

Dilate...
Reflect

Iterate...

Define Custom Transfarm
Edit Custom Transforms...

PNPRNO

v

. The Geometer's Sketchpad - [TESELASI SATAH.gsp]
[€) Fila Ecit Displey Construct  Traneform Messure Number_ Graph _Windew _Help. =L <]
- Rotmte By
&) Fixed Angle * Marked Angle
(@) [1256  Jdeoress
/> About Center 5"
-, Hoin | [ Canesi | [ rsimis




[SETES)

© File Edit Display Censtruct | Transform | Measure Number Graph Windew Help
| MadcCenter  shiftecieF |
‘M-rkannr

Mark Angle

Mark Segment Ratia

Mark Vector

Mark Distance

d

.

Irerate...

Define Custam Transfarm...
Edit Custam Transforms...

BNPRNO

v

Mark the selected point az the center for rotation and dilation

© File Edit Display Construct | Transform | Measure  Number  Graph  Window Help
Mark Center Shifts Ctele f

Mark Mirrar

Mark Angle

Mark Segment Ratic

Mark Vector

Mark Distance

4

Transiate...

[ [Romte.
Dilate.
Reflect

v

Irerate.

Define Custom Transfarm...

Edit Custorn Transforms...

ENPRNO

v

The Geometer's Sketchpad - [TESELASI SATAH.gsp]

Edit__DHplsy _Construst _ Tranaforn __ Massurd_ Numbar__Graph _ Window _Halp
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Rotate By
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Langkah 19: Klik kedua-dua titik seperti berikut, klik "Transform”, "Mark Vector".

Times Hows Raman Sl | T U |

Transiate the given obiectis) by the marked vector

=
L=l ==)

mctangular () Makad

A’ Praint &
- To:
Paint £
(€35
[ [ vete | [ cancel | [ Toansise |
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Langkah 23: Klik "Translate" dua kali selepas highlightkan bahagian objek seperti berikut.

er  Graph  Window  Help ===
Shifes Cirls F -~

Langkah 25: Highlightkan bahagian yang hendak ditranslasikan, klik "Translate" sebanyak
dua kali seperti berikut.

« .
[ Times New Floman vl B [B]r u |
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TONPRNO - [4]:"

“a ol [B] 1 U |

lay Construct Transform Measure Mumber Graph  Window Help L= =]
=

TONPRNO -[#;

Langkah 26 : Ulangi langkah “Mark Vector”, highlightkan bahagian yang ingin ditranslasikan,
klik “Translate” untuk mencantikkan teselasi.

> 4 (@] @ [AToPam | Soaes | [ Pt Logs s | Fu..
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Contoh 12:

Langkah 1: Buka Geometer’'s Sketchpad, klik “Segment Straightedge Tool” untuk melukis
satu garisan lurus.

T Mo Graph  Windew Help —Tol=
5

=

-,

@ —_— .

Langkah 2: KIik titik di sebelah kiri, klik “Display”, “Label Point”.

e Geometer ¥ ect 11

.
3

Langkah 3: Labelkan titik di sebelah kiri sebagai “A”, klik “OK”.
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A' 2] Show Label
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@ A ——
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Langkah 4: Labelkan titik di sebelah kanan sebagai “B”, klik “OK”.

k »
o Proper

Object  Label
<, ‘
A 2 Show Label
=~

-

3N {f o S
| ]
[ o O B ® ® @ - ax e L, 0040

Langkah 5: KiIik titik A, klik “Transform”, “Mark Center” untuk menjadikan titik A sebagai titik
tengah.

stoer et
Mark Center  ShifteCtrleF
= -
.........
-
< R
,,,,,,,
7
(& 55 1 B
b
Mk the selected point as the center for rotation and dilation
- o D a ® ® M - e

Langkah 6: Klik pada garisan AB, klik “Transform”, “Rotate”. Isi 135 darjah, klik “Rotate”.
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A AboutCenter 4

—= Moo oei | [Petms ]

G i 5]
>

== g n == | >» L~ e -] - ENG SRR gy

Langkah 7: Labelkan titik ketiga sebagai “C”. Klik titik C, klik “Transform”, “Mark Center”
untuk menjadikan titik “C” sebagai titik tengah.
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A &
~
@ A B




Langkah 8: Tekan pada garisan AC, klik “Transform”, “Rotate”, isi 135 darjah, tekan
“‘Rotate”.

= .

©

doarmas

A About Canter € <

~ = Concel | [CRotm=_]

G A B
>z

Langkah 9: Labelkan titik keempat sebagai “D”. Klik titik C, klik “Transform”, “Mark Center”
untuk menjadikan titik “D” sebagai titik tengah.
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Langkah 10: Tekan pada garisan CD, klik “Transform”, “Rotate”, isi 135 darjah, klik “Rotate”.
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Langkah 11: Labelkan titik kelima sebagai “E”, Klik titik E. Klik “Transform”, “Mark Center”
untuk menjadikan titik “E” sebagai titik tengah.

sform  Meas

Mark Center Shifte Ctrie £




Langkah 12: Tekan pada garisan DE, klik “Transform”, “Rotate”, isi 135 darjah, klik “Rotate”.
Ulangi langkah-langkah ini sehingga menghasilkan satu oktagon.

L

.

Rotate

\NO -

Rotate By
@) Foed Angle

135.0 ldegrees

About Center £

Heip Cancel Rotate

IN > B

Langkah 13: Kilik titik C, klik “Transform”, “Mark Center”.

€ The Geometer's Sketchpad - [Untitled 1)
« File Edit Display Construct Transform Measure Number Graph Window Help
Mark Center Shifte Ctri+ F

N

»

NG -

Rotate.
Dilate.
Reflect

YTENP®

Mark the selected point as the center for rotation and dilation

L

Rotate X

N QO -

v

Rotate: By:
(® Fixed Angle

135.0 degrees

v

About Center &

Hep Cancel Rotate |

-
Vv

BN P> ®
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Langkah 15: Klik pada bentuk yang ingin diwarnakan, klik “Construct”, “Polygon Interior”.

Graph _Window Help

Langkah 16: Klik “Display”, “Color” dan memilih warna yang diingini.

€. The Geometer's Sketchpad - [Untitled 1] =] <
«. File Edit  Display Construct Transform =
Point Style ~
= Line Style
> vt
Color

Hide Polygon
Show Al Hidden

YEONPRNO -

Langkah 17: Klik titik A, klik “Transform”, “Mark Center”.

€ The Geometer's Sketchpad - [Untitied 1) = <

«) Fie Edit  Displey Construct | Transiorm| m Number _Graph _ Window _ Hetp -

Shifte Ctrie F -~
=~
.
7
>

t ua the center for rotat s
a ® @ T o =

18: Klik pada oktagon ABCDEFGH, klik “Transform”, “Rotate”, isi 135 darjah, klik

e
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= et er
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A. About Center G*
> Cancel [ Rotste |
G
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Langkah 19: Klik “Display”, “Color” untuk menukarkan warna pada oktagon.

€ The Geometer's Skatchpad - [Untitled 1)

Show Motion Controller

Hide Toolbox

© Fie Edw | Diplay | < $ Tonaform ‘Msssurs Numbar | Grh Window: Haly
Poien
= Line Style s
Color |
-
Hide Polygon cten
O Show All Hidden Shifee Carte b4
_ Show Label cwnek
% N Pl anes
ﬁ Trace Polygon Certe T
A A
ARr-]
/ A (
G Show Text Palette ShifteCurteT

Langkah 21: KIik titik-titik pada rajah, klik “Display”, “Hide Points”.

+'s Sketchpad - [Untitled 1]
Construct  Transform  Measure

€ The G

Point Style
Line Style
Color

Text

Show All Hidden Shifte Ctrie H
Show Labels Criek
Label Points... Ales

Trace Points CtrdeT
es Shifte Ctrle €

ShifteCtelsT

Show Metion Controller
Hide Toolbox




2.2 Langkah-Langkah Penghasilan Teselasi Escher 1

Contoh 1:

Langkah 1: Klik “Segment Straightedge Tool” dan lukiskan satu garis lurus.

The Geometer's Sketchpad - [Frogl - =
e it Display Canstruct Transform Measu umber _Graph _ Window _Help L= =]

a2 | = [fsn

Langkah 2: Klik “Translation Arrow Tool”, “Select” salah satu titik, klik “Transform”, “Mark
Center”.

© File Edit  Display  Construct | Tr

The Geometer's Sketchpad - [Frog] - o EEE
er  Graph  Window Help L= =[]
ShifteCtrleF =

TENPRNO -o:f

Langkah 3: Select garis lurus tersebut, klik “Transform”, “Rotate”, isi 90 darjah, klik “Rotate”.

The Geometers Sketchpad - (Frogl -a
File Edit Display Construct | Transferm | Messure Number Graph  Windew Help == =]
Shartectrte ey

2

TONDRNO [




The Geometer's Sketchpad - [Frogl - =
[= (=]l

@
&) File e o Me. n Winsow
(=]

&

/.

-, EnE =u

A fS—

®) Fixad Anale Matad Angie

-~ 50 [degrees

G About Gentar &

B Fae | [ Canmsi | [ Retm

= | SN &= s8] :
imej garis tersebut dan satu titik (bukan titik putaran), klik
“Construct”,“Parallel Line”.

Langkah 4: Select

The Geometer's Sketchpad - [Frog]
[SEAE)

Display | Construee| Transfarm Measure  Numbar Graph Windew Halp

criaem

7 | am N =1 (59

Langkah 5: Select garis yang baru diwujudkan
“Perpendicular Line”.
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Langkah 6: Select kedua-dua garis panjang tersebut. Klik “Construct”, “Intersection”.
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Langkah 7: Select dua titik yang berada di bahagian atas. Klik “Construct”, “Segment”.
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Langkah 8: Select dua titik yang berada di bahagian kanan. Klik “Construct”’, “Segment”.
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Langkah 9: Select dua garis yang berputus-putus tersebut. Klik “Display”,“Hide Lines”.
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Langkah 10: Select mana-mana satu titik. Klik “Display”, “Label Point”.

€ The Geometer's Sketchpad - [Frog) - =
© File Edit | Display | Construct Transfarm  Measurs  Number  Graph  Windew Help [l [[><]
Paint Style . ~
‘ Y Line Style
L2 Color
Hicle Paint

Shaw All Hidden

Hide Taclbax

IS S T




Langkah 11: Tuliskan label yang sesuai pada ruangan “Properties of Point”.
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Langkah 12: Ulangi langkah 10 hingga langkahll untuk melabelkan keempat-empat titik
tersebut.
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Langkah 13: Gunakan “Point Tool” untuk meletakkan satu titik di sebelah kanan atas titik A
dan labelkan sebagai P. )
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Langkah 14: Lukiskan satu titik lagi di sebelah titik P dan dilabelkan sebagai Q.
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Langkah 15: Klik “Translation Arrow Tool”. Select titik A dan titik P, klik “Transform”, “Mark

Vector”
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Mark two selected points to define the vector for translation

Langkah 16: Select titik Q. Klik “Transform”,“Translate”.

€ The Geometer's Sketchpad - [Frog] - =
« File Edit Display Construct | Tr re  Number Graph  Window Help [=l=l=]
=1
- @@
o, e .
s -

Transiate the given objectis) by the marked vector

) oy | am SN & B

Langkah 17: Klik “Translate”, labelkan titik tersebut sebagai R.
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Langkah 18: Ulangi proses “Mark Vector” dengan menggunakan titik P dan Q.
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Langkah 19: Select titik R. Ulangi langkah 17 hingga langkah 18 untuk menghasilkan titik S.
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Langkah 21: Ulangi langkah 16 hingga langkah 18 dengan menggunakan titik P dan titik Q

sebagai vektor manakala titik T merupakan titik yang menjalankan translasi. Titik U
dlhasnkan
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Langkah 22: Ulangi langkah 16 hingga langkah 18 dengan menggunakan titik A dan titik P

sebagai vektor manakala titik U merupakan titik yang menjalankan translasi. Titik V
d|ha5|lkan
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Langkah 23: Ulangi langkah 16 hingga langkah 18 dengan menggunakan titik S dan titik T
sebagai vektor manakala titik V merupakan titik yang menjalankan translasi. Titk W

dihasilkan.
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Langkah 24: Ulangi langkah 16 hingga langkah 18 dengan menggunakan titik P dan titik Q
sebagai vektor manakala titik W merupakan titik yang menjalankan translasi. Titik X

dihasilkan.
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Langkah 25: Select semua titik dari titik A hingga titik B. Klik “Construct”,“Segments”.
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Langkah 26: Select titik A. Klik “Transform” ,“Mark Center”.

& The Geometer's Sketehpad - (Fragl - o
| File Edit Display Construct | Transferm | Messure Number Graph Window Help L=l [ =]
Shifie CirieF =

= S Em xH [[w8 ]| ea3



Langkah 27: Select titik A dan titik D. Klik “Transform”, “Dilate”.
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Langkah 28: Isikan nilai 1 dan 10 dalam ruangan “Dilate”, labelkan titik yang muncul
sebagai E.
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Langkah 29: Ulangi langkah 16 hingga langkah 18 dengan menggunakan titik S dan titik T

sebagai vektor manakala titik E merupakan titik yang menjalankan translasi. Titik F
dihasilkan.
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Langkah 30: Ulangi langkah 16 hingga langkah 18 dengan menggunakan titik P dan titik Q

sebagai vektor manakala titik F merupakan titik yang menjalankan translasi. Titik G
dihasilkan.
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Langkah 31: Select titik G. Klik “Transform”, “Mark Center”.

- The Geometar's Sketchpad - [Frogl

- = HEEE
o) Pl o Dinpiey Cormsee \‘T.... (= [ ][><]
(=l
(<]
-\

§ =
- e e
A - @
-~
(€33
L
o =

Langkah 32: Select titik F. Klik “Transform”, “Rotate”, isi 90 darjah, klik “Rotate”, labelkan
imejnya sebagai H.
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Langkah 33: Ulangi langkah 16 hingga langkah 18 dengan menggunakan titik R dan titik Q

sebagai vektor manakala titik H merupakan titik yang menjalankan translasi. Titik |
dihasilkan.
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Langkah 34: Ulangi langkah 16 hingga langkah 18 diulangi dengan menggunakan titik A

dan titik E sebagai vektor manakala titik | merupakan titik yang menjalankan translasi. Titik J
dihasilkan.
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Langkah 35: Ulangi langkah 32 hingga langkah 33 diulangi di mana titik J sebagai pusat
putaran manakala titik | ialah objek yang berputar sebanyak 90 darjah melawan arah jam.
Titik yang dihasilkan dilabelkan sebagai K. -
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Langkah 36: Ulangi langkah 16 hingga langkah 18 dengan menggunakan titik A dan titik E
sebagai vektor manakala titik K merupakan titik yang menjalankan translasi. Titik L
dihasilkan.
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Langkah 37: Ulangi langkah 27 untuk menjadi titik A sebagai “center”. Select titik A dan titik
D. Klik “Transform”, “Dilate”. -
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Langkah 38: Isikan 8 dan 10 dalam ruangan “Dilate”, labelkan titik sebagai N.
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Langkah 39: Select semua titik di sebelah kiri segi empat tepat iaitu dari titik A hingga titik
D. Klik “Construct’, “Segments”.
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Langkah 40: Select titik A dan titik D. Klik “Transform”, “Mark Vector”.
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Langkah 41: Select titik dan garis dari A hingga B. Klik “Transform”, “Translate”.
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Langkah 42: Klik “Translate”.
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Langkah 43: Ulangi langkah 40 hingga langkah 42 dengan menggunakan titik A dan titik B
sebagai vektor serta select titik dan garis dari titik A hingga titik D.
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Langkah 44: Select empat sisi segi empat tepat. Klik “Display”, “Hide Segments”.
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Langkah 45: Klik “Compass Tool”. Lukiskan satu bulatan kecil sebagai mata katak.
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Langkah 46: Select titik yang terletak di lilitan bulatan. Klik “Display”, “Hide” titik tersebut.
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Langkah 47: Klik “Compass Tool” untuk melukiskan hidung katak tersebut.
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Langkah 48: Ulangi langkah 47 terhadap hidung tersebut.
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Langkah 49: Ulangi langkah 16 hingga langkah 18 dengan menggunakan titik P dan titik Q
sebagai vektor serta select titik dan garis dari titik G hingga titik |. -
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Langkah 50: Select titik di sebelah titik G. Klik “Transform”, “Translate”.
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Langkah 51: Buka perisian “Paint”, “Select Curve” untuk menghasilkan satu lengkung.
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Langkah 52: Masukkan rajah lengkung ke dalam rajah katak tersebut dan digunakan
sebagai mulut. -
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Langkah 53: “Select” titik J dan titik bersebelahannya. Klik “Construct”, “Line”.
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Langkah 54: “Select” garis yang baru muncul dan titik yang wujud dalam langkah 51. Klik
‘tConstruct” , “Perpendicular Line”.
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Langkah 55: Select dua garis panjang tersebut. Klik “Construct”, “Intersection”.
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Langkah 56: Select dua titik yang berada pada garis panjang. Klik “Construct”, “Segment”.
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Langkah 57: Ulangi langkah 56 pada garis panjang yang lain.
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Langkah 58: Select garis yang berputus-putus. Klik “Display”, “Hide Lines”.
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Langkah 59: Lukiskan satu garis dari titik persilangan tadi ke sebelah kanan.
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Langkah 60: Lukiskan satu garis di atas garis yang terhasil dari langkah 59.
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Langkah 61: Gunakan perisian “Paint” untuk menghasilkan satu lengkung lagi.
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Langkah 62: Klik “Segment Straightedge Tool”. Tambahkan satu garis lagi sebagai kaki
katak.

&| File Edit Display Construct Transform Measure

s
[=1l=1(<]

The Geometer's Sketchpad - [Frog]

Number Graph Window Help

xen»eNoO - #

<

Construct Segment...

e m|m 9 D @ |-
Langkah 63: Tambahkan lagi beberapa garis lurus di tepi sisi katak tersebut.
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] G = b G l18AM
- B ENG

xg8 [wd| r3

- omEm

©
4| File Edit Display Construct Transform Measure Number Graph Window Help [=1ls1(x]
~

Y ON»>#NO - #

<

Construct Segment...
NG A

o m
B[ d 18/2/2017

Langkah 64: Select semua titik di bahagian luar. Klik “Construct”, “Polygon Interior”.
]

«© The Geometer's Sketchpad - [Frog]
€ File Edit Display | Construct | Transform Measure Number Graph Window Help
Point on Object
E| idpormt curm
Intersection ShiftsCtrl+|
* CtrlsL
O i
Pa
/ Pes
s An
ﬁ, Circle by Center+Point
Circle by Center+Radius
A Arc on Circle
Arc through 3 Points
L [ Polygen Interior Ctrl+P
@ Locus

<

Construct the interior of the selected objects——circles, arcs, or more than 2 points




Langkah 65: Klik “Display”, “Color” untuk menukarkan warna katak.

3 The Geometer's Sketchpad - [Frog]

(]
& File Edit | Display | Construct Transform Measure Number Graph Window Help [=1=]x]
Point Style v -~
x, e e :
[ Color » | I
I
. Text 5
~
Hide Polygon cnH | ——1
| E—
® Show All Hidden shifteCtreH | ]
I
Show Label ek
/ R Label Polygon... A/ |
I
ﬁ Trace Polygon T |
» Erase Traces shiftrCurt+£ |
I
A Animate Polygon A | ]
Increase Speed 0TS I B — |
| E—
e Decrease Speed Al Farr=rer
= Stop Animation Other...
@ Show Text Palette Shift- Ctrl+T
Show Motion Contraller
b Hide Toolbox

1:26 AM

- = 1
=R NGRS

Langkah 66: Select titik atau garis yang ingin ditukarkan warna. Klik “Display”, “Color” untuk
mendapatkan warna yang diingini.

& File Edit Display Construct Transfarm Measure Number Graph Window Help

The Geometer's Sketchpad - [Frog] - a
=]l ]
~

NG -7

ENPBNO

v

907 AM

NG /212017

Langkah 67: Select semua titik kecuali mata katak, titik A, titik B, titik C dan titik D. Klik
“Display”, “Hide Points”.

Point Style r
;

- omEm
[=]=]=]

The Geometer's Sketchpad - [Frog]

. Text

Hide Points Ctrl<H

Show All Hidden ShiftCtrl=H

Show Labels S

/, Label Points. At/

ﬁ Trace Points T

> Erase Traces Shift Ctrl-E

A Animate Points Al

Increase Speed Alt+]

P Decresse Speed At
= Stop Animation

@ Show Text Palette Shift+ Ctrl+T

Show Motion Controller

Hide Toolbox

v

<
clected objects, without affecting their role in your geometric construction
A 9:00 AM

18/2/2017
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- o mEm

The Geometer’s Sketchpad - [Frog]

(3

& File Edit Display Construct Transform Measure MNumber Graph Window Help [—[=]=]
©

/,

-,

A

s

b

9:12 AM
18/2/2017

Langkah 68: Select titik A dan titik B. Klik “Transform”, “Mark Vector”.

© The Geometer's Sketchpad - [Frog]

& File Edit Display Construct | Transform | Measure Number Graph Window Help

Mark Center Shift+ Ctrl+F
E| Mark Mirror

Mark Angle
Mark Ratio

Mark Vector
Mark Distance

Translate...

Rotate.

Dilate..
Reflect.

Iterate.

Define Custom Transform...

Edit Custom Transforms...

ONPRNO -

v

<

Mark two selected points to define the vector for translation
9:14 AM

18/2/2017

Langkah 69: Select seluruh katak tersebut. Klik “Transform”, “Translate”.

The Geometer's Sketchpad - [Frog] - a

& File Edit Display Construct | Transform | Measure Number Graph Windew Help

Mark Center Shift+ Ctrl+F
Mark Mirror
Mark Angle

Mark Segment Ratio
Mark Vector
Mark Distance

Translate...
Rotate
Dilate...
Reflect.

Iterate.

Define Custom Transform..

Edit Custom Transforms...

ONPRENO -

v

<

Translate the given object(s) by the marked vector
014 AM

e E q i g o g B ; ] K NG 187272017
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The Geometer's Sketchpad - [Frog]
Graph Window Help [= =]
~

o®

File Edit Display Construct Transform Measure Number

.
Translate E
@ Translation Vector
OPolar (O Rectanguiar @ Marked
/ . From:
L 4 Point.A
»
A T
s Intersection &
Hep | | Cancel | | Tronsate

9:19 AM

- B o« 6
= e e NG e

Langkah 70: Ulangi langkah untuk mendapatkan warna bagi bahagian-bahagian yang lain.
Klik “Display”, “Hide” untuk menyembunyikan semua titik. .

The Geometer's Sketchpad - [Frog]
& File Edit Display Construct Transform Measure Number Graph Window Help [=1=]x]
~

renEoNO -[#

9:35 AM
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Contoh 2:

Langkah 1: Buka perisian The Geometer’s Sketchpad 5.05.

) File Edit Display Construct Transform Measure Number Graph Window Help |- =] x|
~

TYONPRNO -7

Langkah 2: Klik “Custom Tool”, “Polygons jenis 4/Square (By Diagonal)” untuk melukis satu
segi empat sama.

€| File Edit Display Construct Transform Measure Number Graph Window Help |- =] =]
~

Create New Tool...
Tool Options...
Show Script View
-- Tool Folder --
Advanced Tools ,
Animation Tools
Appearance Taols .
Conics
Example Tools
Fractions

3/Triangle (By Edge)
3/Triangle (Inscribed)
|~ | 4ssquare (By Diagonaly
4/Square (By Edge)
4/Square (Inscribed)
5, gon (By Edge)
5/Pentagon (Inscribed)
6/Hexagon (By Edge)
6/Hexagan (Inscribed)
8/Octagon (Inscribed)
17-gon (Inscribed)

[ Polygons.
Sample Tools
Sliders
Triangle Centers

Choose Tool Folder...

YONPRNO - ¥

(33

E3
€ File Edit Display Construct Transform Measure Number Graph Window Help [=]=] =]

-

v

PNPRNO - »

T
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Langkah 3: Right click, klik “Color” untuk memilih warna yang diingini.
‘ File Edit Display Construct Transform Measure Number Graph Window Help (-1 ||:\

Select Parents
Properties...
Color

Hide Quadrilateral
Show Label

Label Quadrilateral...
Trace Quadrilateral
Animate Quadrilateral
Perimeter

Area

Plot Value on Quadirilateral...

L

TONPRNO -[@

Other...

angkah 4: Klik “Text Tool”, klik pada keempat-empat bucu segi empat sama dan labelkan.

| File Edit Display Construct Transform Measure Number Graph Window Help |- &[]
~

v

-

eNO -

-

\x@m»

Langkah 5: Klik “Segment Straightedge Tool” untuk melukis empat tembereng.

x
[=l=] =]
~

#| File Edit Display Construct Transform Measure Number Graph Window Help

roneaNo - .
[Jj

Langkah 6: Klik “Translation Arrow Tool”, highlightkan titik A, klik “Transform”, “Mark

[BEIE

E File Edit Display Construct | Transform = Measure Number Graph Window Help

Mark Center Shift+Ctri+F |
Mark Mirror

Mark Angle

* A Mark Ratio
Mark Vector
@ Mark Distance
/ Translate...

L Rotate...
ﬁ B Dilate...

s Reflect
A_ Iterate...

Define Custom Transform...
Edit Custom Transforms...
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Langkah 7: Highlightkan empat tembereng, klik “Transform”, “Rotate”.

) File Edit Display Construct | Transform | Measure Number Graph Window Help A
Mark Center Shift+Ctrl+F -~
= o Mark Mirrar
A
Mark Angle
- Mark Segment Ratio
® Mark Vector
Mark Distance
Ve Translate...
.
B R?tntc...
ﬁ- Dilate...
L Reflect
A Iterate...
- Define Custom Transform...
nd Edit Custom Transforms...

Langkah 8: Isi 90 darjah dalam ruangan “Fixed Angle”, klik “Rotate”.

|
u]

& The Geometer's Sketchpad - [Untitled 1]
E‘ File Edit Display Construct Transform Measure Number Graph Window Help mmm
© A D
o o reme EH
Rotate By.
/' (®) Fixed Angle Marked Angle
3 B c [300 |degrees
A About Center A
s
Hep | | Cancel | [ Romte
@
b:
Langkah 9: Klik “Segment Straightedge Tool” untuk melukis 4 tembereng dari B ke C.
- File Edit Display Construct Transform Measure Number Graph Window Help [ |\==|
~ B
- A o D
@ [ L
5
- BLT'C
A
&
(33
b
Langkah 10: Highlightkan titik C, klik “Transform”, “Mark Center”.
€ File Edit Display Construct Transform Measure Number Graph Window Help [= =] |

TONPRNO -[7
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[- =] =]

‘& File Edit Display Construct | Transform | Measure Number Graph Window Help
Mark Center Shift+Ctel+F -~
Mark Mirror
Mark Angle
o A
Mark Ratio

=

Mark Vector
Mark Distance

Translate...

Rotate...

Dilate...

Reflect

Iterate...

Define Custom Transform...
Edit Custom Transforms...

ENPRNO
-]

v

Langkah 11: Highlightkan empat tembereng, klik “Transform”, “Rotate”.

B3

[-[=] %]

€| File Edit Display Construct Transform Measure Number Graph Window Help

-

-

ONPRNO
-]

v

Transform Measure Number Graph Window Help

Clelx

‘& File Edit Display Construct

NO -

ENPRNO
]

v

Langkah 12: Isikan 270 darjah dalam ruangan “Fixed Angle”, klik “Rotate”.

Mark Center
Mark Mirror

Mark Angle

Mark Segment Ratio
Mark Vector

Mark Distance

Translate...

Shift+Ctrl+F

Rotate...

Dilate...
Reflect

Iterate...

Edit Custom Transforms.

Define Custom Transform...

Graph Window Help

[-[=1%]

e

€l

d

-

ONBPBNO

v

File Edit Display Construct Transform Measure Number

!
.
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Langkah 13: Highlightkan empat sisi bagi segi empat sama asal, klik “Display”, “Hide
Segments”.
L] ]

E File Edit Display Construct Transform Measure Number Graph Window Help

0 A D
/ N
L 5= N ¢
»
«) File Edit | Display | Construct Transform Measure Number Graph Window Help _[ =] =
Paint Style » ~
Line Style .
Color .
.
Text .
@ Hide Segments Cri+H |
Show All Hidden Shift+Ctrl+H
/> Show Labels cul+K
Label Segments... Alt+/
ﬁ_ Trace Segments Ctrl+T
! Erase Traces Shift+Ctri+E
Animate Segments Alts”
, Increase Speed Alt+]
T Decrease Speed Alt+[
@ Stop Animation
Show Text Palette Shift+Curl+T
[ 2 Show Motion Controller
Hide Toolbox

Langkah 14: Highlightkan semua titik mengikut urutan, klik “Construct”, “Polygon Interior”

untuk mendapatkan warna yang diingini bagi mengisi poligon tersebut.
€] File Edit Display Construct Transform Measure Number Graph Window Help |- =] =]
KX :
CJ A D
<
-, B (el
A
2
G
b
& File Edit Display | Construct | Transform Measure Number Graph Window Help (=[] =]
Point on Object ~
Midpoint Ctrl+M
Intersection Shift+Ctri+]
Segments Ctri+L
Rays
q Lines

Parallel Line
Perpendicular Line
Angle Bisector

Circle by Center+Point
Circle by Center+Radius
Are on Circle

Are through 3 Points

Polygon Interior Ctrl+P

Locus

YONPRNO -7
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Langkah 15: Highlightkan semua titik selain daripada titik A, titik B, titik C dan titik D. Klik
“Display”, “Hide Points”.

€ File Edit Display Construct Transform Measure MNumber Graph Window Help [-[=]x]
X :
c A D
./,
- B C
A
e
b
4 File Edit | Display Comstruct Mumiber Graph Window  Help |- | =] =]
Paina Style -~
s :
Color -
- Tesxt
Hide Points Cir=H
O Seow A1 Hidden Shift+Cirl = H
e Snow Lainels cmek
- Label Foints.. Al
ﬁ_ Trace Points CtrisT
Erase Traces Shift=Cir+E
A Animate Poinks Al
Increase Speed Alts]
i Decrease Spesd Als]
@ Stop ArEmation
. Show Text Palette Shift«Cir+ T
L& Show Mation Controiler
R Hide Toolax:
. H “ ” M
Langkah 16: Klik “Marker Tool” untuk mula melukis corak-corak dalam daun.
b x
€ File Edit Display Construct Transform Measure Number Graph Window Help |- =] =]
~

TON>RNOD - #

Langkah 17: Klik “Translation Arrow Tool” untuk highlight titik C, klik “Transform”, “Mark
Center”.

& File Edit Display Construct Transform Measure Number Graph Window Help

HER

A D

TONPRNO -[#
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L[]

| File Edit Display Construct | Transform | Measure Number Graph Window Help
Mark Center Shift+Ctrl+F ~

Mark Mirror

Mark Angle

* A Mark Ratio

Mark Vector
Mark Distance
Translate...
Rotate...
Dilate...
Reflect

Iterate...

-

Define Custom Transform...
Edit Custom Transforms...

ENPRNO
=

v

Langkah 18: Highlightkan keseluruhan daun, klik “Transform”, “Rotate”.
m@

ile Edit Display Construct Transform Measure Number Graph Window Help

=

v

ENPBNO

v

& File Edit Display Construct | Transform | Measure Number Graph Window Help (- =]=]
~

Mark Center Shift+Ctrl+F

[J

Mark Mirror
A

Mark Angle

Mark Segment Ratio

Mark Vector

Mark Distance

.E\

Translate...
Rotate...
Dilate...
Reflect

=]

v

Iterate...

Define Custom Transform...
Edit Custom Transforms...

ONPRENO

v

Langkah 19: Isikan 90 darjah dalam ruangan “Fixed Angle”, klik “Rotate”.
- oEm

[ The Geometer's Sketchpad - [Leaves (real draft).gsp]
| File Edit Display Construct Transform Measure Number Graph Window Help [J=]x]
~

.E\

Rotate By:
@FixedAngle | Marked Angle

v

About Center C

Help | | Cancel | [ Rote

NP N0

v
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Langkah 20: Ulangi langkah 18 hingga langkah 19 untuk mendapatkan 4 bentuk yang

[ The Geometer's Sketchpad - [Leaves (real draft).gsp] — B8
&)| File Edit Display Construct Transform Measure Number Graph Window Help |- =] =]
=

A

Rotate By:
(®) Fixed Angle Marked Angle

s0.0 degrees

About Center &

hep | [ sancer |

YONPRNO -[®

>

BT ET|
~

Langkah 21: Klik “Text Tool” untuk melabelkan titik E dan titik F.

# File Edit Display Construct Transform Measure Number Graph Window Help

TONPRNO - [#

Langkah 22: Right click pada daun-daun untuk mengubah warnanya.

x
[-le] =]
~

) File Edit Display Construct Transform Measure Number Graph Window Help

(LD

Properties...
Color

Hide Polygon

Show Label

Label Polygon...

Trace Polygon

Animate Polygon
Perimeter

Area

Plot Value on Palygon...

Send to Back

Other...

YONPRNO -7

Langkah 23: Klik “Translation Arrow Tool” untuk highlightkan titik A diikuti dengan titik E, klik
“Transform”, “Mark Vector”.

€ File Edit Display Construct Transform Measure Number Graph Window Help [BETE
~

YONPRNO -7
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€] File Edit Display Construct | Transform  Measure Number Graph Window Help =] x|
Shift+Ctri+F ~

Mark Center
Mark Mirror
Mark Angle
Mark Ratio
Mark Vector
Mark Distance

A

d |

Translate...
Rotate...
Dilate...
Reflect

.

Iterate...

F Define Custom Transform...
Edit Custom Transforms..

EN>BNO

v

Langkah 24: Highlightkan keseluruhan paparan, klik “Transform”, “Translate”.
m@

€| File Edit Display Construct Transform Measure Number Graph Window Help

[+

-

ENPRNO -

v

[-laf=]

& File Edit Display Construct | Transform | Measure Number Graph Window Help
Mark Center Shift+Ctrl+F
Mark Mirror
Mark Angle
Mark Segment Ratio
Mark Vector
¥ Mark Distance

Translate...
Rotate...
Dilate...
Reflect

Iterate...

d

-

Define Custom Transform...
Edit Custom Transforms...

ONBPRNO

v

Langkah 25: Klik “Marked” sebagai “Translation Vector”, “Translate”.

The Geometer's Sketchpad - [Leaves (real draft).gsp]
Number Graph Window Help ’T‘mm
~

|
u|
l

&

& File Edit Display Construct Transform Measure

. e B
Translation Vector
@ () Polar () Rectangular (®) Marked
/ From:
s
- Point A
v
A
To:
Vd
@ Point £
p: Help Cancel | [ Transiate
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Langkah 26: Ulangi langkah 24 dengan klik “Transform”, “Translate”.

= (&3

File Edit Display Construct | Transform | Measure Number Graph Window Help

x
==
=

A
[

B

F

Mark Center Shift+Ctrl+F
Mark Mirror

Mark Angle

Mark Segment Ratio
Mark Vector

Mark Distance
Translate...

Rotate...

Dilate...

Reflect

lterate...

Define Custom Transform...
Edit Custom Transforms...

YTON>RNO -7

Langkah 27: Klik “Marked” pada ruangan “Translation Vector”, klik “Translate”.

[

The Geometer's Sketchpad - [Leaves (real draft).gsp]

&) File Edit Display Construct Transform Measure Number Graph Window Help

— 8

[l o]
~

TONPRNO - [H

Translation

O Polar

From

To:

Help

) Rectangular

Point A

Point £

| cancel

Vector.

(@) Marked

Translate

Langkah 28: Highlightkan titik A diikuti dengan titik F, klik “Transform”, “Mark Vector”.

= (&

File Edit Display Construct Transform Measure Number Graph Window Help

%

[-]=]x]
=

YONPRNO -7

File Edit Display Construct

Transform Measure Number Graph Window Help

lelx

e

TENPRNO -7

Mark Center Shift+Ctrl+F
Mark Mirror

Mark Angle

Mark Ratio

Mark Vector |

Mark Distance

Translate... (

Rotate...

Dilate...

Reflect

Iterate...

Define Custom Transform...
Edit Custom Transforms...
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Langkah 29: Highlightkan keseluruhan paparan, klik “Transform”, “Translate”.

~ x
| File Edit Display Construct Transform Measure Number Graph Window Help [=l=]x]
-
[~
.
O
L
-,
A
e
G
b
. H 1 b2l 13 H th H “w ”
Langkah 30: Klik “Marked” dalam ruangan “Translation Vector”, klik “Translate”.
L = The Geometer's Sketchpad - [Leaves (real draft).gsp] — a8
€] File Edit Display Construct Transform Measure Number Graph Window Help ‘,Hﬁ‘”xl
&
- o Tansee EE
° Tr_anslahﬂﬂvelﬂ_ﬂf N
) Polar ) Rectangular (®) Marked
@ e
~
Point A
-
.
A To
< Paint &
(633
b Help | | cancer | Transiate

Langkah 31: Klik “Segment Straightedge Tool”, “Edit”, “Select All Segments”.

&) File | Edit | Display Construct Transform Measure Number Graph Window Help [= =] ]
Undo Hide Segment Cri+Z ~
LN Redo Ctrl+R
- cut Ctrl+X
Copy ctri+C
@ Paste Picture Ctri+V
Clear Del
/’ Action Buttons >
| Select All Segments ctrisA |
ﬁ> Select Parents Alt+Up
Select Children Alt+ Down
A Crop Picture o Polygon
7 split/Merge
T Edit Definition.. Ctri+E
G~ Properties Alts?
b: Preferences...
g )-. =
- x®
€| File Edit Display Construct Transform |- =] ]
~
L3
»
/,,
-
~
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Langkah 32: Klik “Display”, “Hide Segments”.

I I
-

& File Edit | Display | Construct Transform Measure Number Graph Window Help
Point Style i
~., Line Style .
Color >
- Text »
@ Hide Segments CtrisH |
Show All Hidden Shift+Ctel+H
| - Show Labels Ctri+K
Label Segments... Alt+/
ﬁ. Trace Segments Crel+T
A Erase Traces Shift+Ctrl+E
Animate Segments Alt+*
Z Increase Speed Alt+]
- Decrease Speed Alt+[
@ Stop Animation
: Show Text Palette Shift+Ctrl+T
B Show Mation Controller
Hide Toolbox

3

Lla]x]
~

= 8

A, D E . . e . .
o Y ( o ® < - ® ( e
LS (A )= )

Langkah 33: Klik “Point Tool”, “Edit”, “Select All Points”.

L4

v

TENP RN

€ File | Edit| Display Construct Transform Measure Number Graph Window Help [= =] =]
Undo Hide Segments crri+Z ~
Redo Ctrl+R E

cut Ctrl+X e o - -
Copy Ctrl+C  f—
. - - -
Paste Picture ctrisv |
Clear Del N ‘ ‘
Action Buttons
1 - - - - -
[ Select All Points Ctri+A s )
Select Parents Alt+Up
Select Children Alt+Down
- -
Crop Picture 1o Polygon
split/Merge " f o &
e . —
Edit Definition. Ctri+E 3 3 L
Properties. Alt+? [
brererences.. = ¢ ¢

YEONPRNO

-
b
€ File Edit Display Construct Transform Measure Number Graph Window Help
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I
~
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®
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Langkah 34: Klik “Display”, “Hide Points”.

¢ File Edit|Display Construct Transform Measure Number Graph Window Help

Point Style »
Line Style >
Color 3
Text >

Increase Speed Alt+]
Decrease Speed Alt+]
Stop Animation

TR

Show Text Palette
Show Motion Controller
Hide Toolbox

Shift+Ctrl+T

TONP RN O

® © @

@ @ @ @® @ ®
Hide Points Ctrl+H | ® ®
Show All Hidden Shift+Ctrl+H ( (
@ @

Show Labels Ctri+K 3 e
Label Points... Alt+/ 5 )
Trace Points Ctrl+T
Erase Traces Shift+Ctrl+E @
Animate Points Alt+
@ e @ @ @ e @

SR 57 ﬁ

Clelx

Langkah 35: Klik “Text Tool”, taipkan “Teselasi Escher (Corak Daun)” untuk menamakan

hasil teselasi ini.

=
o

& File Edit Display Construct Transform Measure Number Graph Window Help

el ~]

TENPRNO -[F

Teselasi Escher
(Corak Daun)
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Contoh 3:

The Geometer's Sketchpad - [Untitied 11 - a
Edit  Display Construct  Trancform  Mescure  Number  Graph  Window Help = =)

Langkah 2: Double click pada titik tersebut, klik “Mark Center’. Cara kedua adalah Kklik
“Construct”, “Mark Center”.

The Geometer's Sketchpad - [Untitied 1] ]
i Diplay c natarm  Mmasurs  Rumbsr  Grapn  Windew  Haie )

1N 4N0 -

Langkah 3: Highlightkan garisan. Klik “Transform”, “Rotate” untuk melukis sisi segi empat
sama.

The Geometer's Sketchpad - [Untitied 1] - = HEa
Conmtruct | Transform | Mesture Number Graph  Window _Help [T
Shifee Cerie b =




The Geometer's Sketchpad - [Untitied 1] ==
Hel, I3 )

Langka

dizp

h 4: Isi 270 darjah pada r

[ mber _Graph _ Winde

uangan “Fixed Angle”.

A

Rotate

Rotate By

=n
) Frond Angle Marked Angle
[2700 |degrees
About Center A
Vol | | Cancel | [ Fotae

YONPRNO -

Langkah 5: Double click pada titik tersebut untuk Mark Center.

The Geometer's Sketchpad - [Untitled 1] =
) Fila Edit Display Construct Transform Measura Number Graph Windew Help (= L]

TON>RNO - [H

L 10,04 P4
AR oo

Langkah 6: Highlightkan segmen tersebut. Klik “Transform”, “Rotate”. Isi 270 darjah, klik

The Geometer's Sketchpad - [Untitied 1] =

o
e Graph  Windew Help [ ][]

=
=]

& Rotate
FAotats By
) Frend Angle Markcnd Angle

- —

-, | jdeareen
A

-~

About Center &

Hep | | Cancel | | Rotme
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Langkah 7: Double click pada titik tersebut untuk “Mark Center”.

The Geometer's Sketchpad - [Untitled 1] a
@) Fila Edit Display Construct Transform Measurs Number Graph  Windew Helip =L ll]

Langkah 8: Highlightkan segmen tersebut. Klik “Transform”, “Rotate”. Isi 270 darjah, klik
“Rotate”.

« File Edit Display Construct | Transfarm | Measure Number Graph Windew Help
Shifts Cerla F

The Geometer's Sketchpad - [Untitied 1]

o
[=le=][=]

- The Geometer's Sketchpad - [Untitled 11
@l File Edit Display Construct Transform Measure Number Graph Windew Help

- a
=)

O Rotate

Retate By

- o e Argle Mrkod Arsie
-, [
A
-

About Cantar.a”

vep | [ Gancel | [ motes

Langkah 9: Lukiskan satu segi empat di dalam segi empat sama yang besar.

The Geometer's Sketchpad - [Untitled 1]

o HEI
© File Edit Display Construct Transfarm Measure Number Graph Windew Help [= =]

TONPRNO - #
.

.from Paint...




Langkah 10: Klik pada kedua-dua titik tersebut secara menegak dari atas ke bawah kerana

segi empat akan ditranslasi ke bahagian bawah. Klik “Transform”, “Mark Vector”. -
€& The s - [Untitled 1] - o B

© File Edit Display Construct | Transform | Measure Number Graph Window Help [—]=]x=]
Mark Center Shift+ Ctrl+ F ~
Mark Mirror
Mark Angle
Mark Ratio
Ma;
Ma
Tral
Rot:

Define Custom Transform...

Edit Custom Transforms.

@
b:

< >
lation

10:08 PN

6/3/2017.

2 B n I

Langkah 11: Highlightkan segi empat kecil tersebut.
(3 The s - [Untitled 1] -
& File Edit Display Construct | Transform | Measure Number Graph Window Help [—I=]x]

Mark Distance

Translate..

Rotate...

Dilate.
Reflect

Iterate.

Define Custom Transform,

Edit Custom Transforms.

\x@v

10:08 PN

U L st

Langkah 12: Klik “Marked” pada “Translation Vector”, “Translate”.
© The Geometer's Sketchpad - [Untitled 1] -

&) File Edit Display Construct Transform Measure Number Graph Window Help [=1=1=]
© e B

/' TS“::;:” Vegubr:baaangular (@ Marked

o j 8

A Point 8

/_ To:

z Il

b Hep | | Cancel | [ Trandate

10:00 PN
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Langkah 13: Highlightkan segmen tersebut. Klik “Display”, “Hide Segment”.
L)

The Geometer's Sketchpad - [Untitled 1] - a

& File Edit Construct  Transform  Measure Number Graph  Window Help [=1=][=]
Point Style » ~
Line Style >
Color »

Ted 4
Hide Segment Ctrl+H
Show All Hidden Shift+Ctrl+H
Show Label Ctrl+K.
Label Segment... Altr/
Trace Segment CtrlsT | |
Erase Traces ShiftCtrl+E
Animate Segment Alts
Increase Speed Alt+]
Decrease Speed Al [
Stop Animation | |
Show Text Palette Shift+ Ctri+T
Show Motion Controller
Hide Toolbox
v
< >

Hide the selected objects, without affecting their role in your geometric construction

Langkah 14: Lukiskan garisan yang diingini.
© The Geometer's Sketchpad - [Untitled 1] - a
& File Edit Display Construct Transform Measure Number Graph Window Help [=[=][s]

v

< >
Construct Segment

Langkah 15: Highlightkan garisan tersebut. Klik “Display”, “Hide Segment”.
(3]

The Geometer's Sketchpad - [Untitled 1] - =
& File Edit Construct Transform Measure Number Graph Window Help [—[= ]3]
Point Style » ~
Line Style »
Color »
Text »
Hide Segment Ctel-H
Show All Hidden Shift+Ctrl-H
Show Label Ctriek
Label Segment. At/
Trace Segment CrleT
Erase Traces Shift- Ctrl+E
Animate Segment Al
Increase Speed Alee]
Decrease Speed Alt+T |
Stop Animation
Show Text Palette Shift+ CtrlsT
Show Motion Controller
Hide Toolbox
< >

de the selected object:

hout affecting their role in your geometric construction




Langkah 16: Lukiskan garisan yang dikehendaki.
(3

The Geometer's Sketchpad - [Untitled 11 - g
& File Edit Display Construct Transform Measure Number Graph Window Help [=]=]x]
~

renpoNO -F

< >
Selected: 1 Segment

gl eoem
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Langkah 17: Lukiskan segi empat kecil di bahagian kanan dalaman segi empat sama yang
besar.
()

The Geometer's Sketchpad - [Untitled 1] - =
© File Edit Display Construct Transform Measure Number Graph Window Help [ =]
-~
L3
.
» ;
-
< >

Construct Segment..
==
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Langkah 18: Highlightkan kedua-dua titik tersebut secara melintang dari kanan ke kiri. Klik
‘iTransform”, “Mark Vector”.

(5] The Geometer's Sketchpad - [Untitled 1] - o
® File Edit Display Construct | Transform | Measure Number Graph Window Help [= J[= ][ =]
Shift+ Ctel+ F -

Iterate. E
Define Custom Transform...

Edit Custom Transforms

G
P

< >
Mark two selected points to define the vector for translation
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Langkah 19: Highlightkan segi empat tersebut. Klik “Transform”, “Translate”.
(3 The s - [Untitled 1] - A

& File Edit Display Construct | Transform | Messure Number Graph Window Help ==l
Mark Center Shift+Ctrl+F ~
Mark Mirror
Mark Angle

Mark Segment Ratio
Mark Vector
Mark Distance

Translate..

Rotate...
Dilate.
Reflect

Hterate ED
Define Custom Transform. 4

Edit Custom Transforms.

Y 00

<

Translate the given object(s) by the marked vector

10:13PM
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Langkah 20: “Marked” pada “Translation Vector”, klik “Translate”.
&

The Geometer's Sketchpad - [Untitled 1] - a
¢ File Edit Display Construct Transform Measure Number Graph Window Help [==]x]
~

[~

.
: Translate “
/ Translation Vector:

3 (OPolar () Rectanguiar (@) Marked
#
»
2
A PointA"
D
.l To
@ Point 57
& Hop | | cancel | | Trensate
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Langkah 21: Highlightkan segmen tersebut. Klik “Display”, “Hide Segment”.
€

The Geometer's Sketchpad - [Untitled 1] - a x

© File Edit Construct  Transform Measure  Number Graph Window Help [ ][=][x]

Point Style » ~

Line Style »

Color »

Text

Hide Segment Crl+H

Show All Hidden Shift+ Ctrl-H

Show Label CtrisK

Label Segment. At/

Trace Segment CtrlsT

Erase Traces Shift+ Ctrl+E

Animate Segment Al

Increase Speed Alt+]

Decrease Speed Al

Stop Animation

Show Text Palette Shifts Ctrl+T

Show Motien Controller

Hide Toolbox

0:13PM
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Langkah 22: Lukiskan garisan yang dikehendaki.
&

The Geometer's Sketchpad - [Untitled 1] - a =
& File Edit Display Construct Transform Measure Number Graph Window Help [—]=]x]
~

NO - »

Segment Straightedge Tool |

NP> ®

217

< >

segments
10:14 PN
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Langkah 23: Highlightkan segmen. Klik “Display”, “Hide Segment”.
(3

The Geometer's Sketchpad - [Untitled 1] - 3
& File Edit Construct  Transform Measure Number Graph  Window Help [==]x]
Point Style » ~
Line Style »
Color »
Text »
Hide Segment Ctrl+H
Show All Hidden Shift+Ctrl+H
Show Label Crrl+K
Label Segment. At/
Trace Segment CrleT
Erase Traces Shift-Ctrl+E
Animate Segment Al |
Increase Speed Ale+]
Decrease Speed Al
Stop Animation
Show Text Palette Shift Ctrl+ T
Show Motion Controller
Hide Toolbox
< >

Hide the selected objects, without affecting their role in your geometric construction

10:15 PN
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Langkah 24: Lukisan garisan yang dikehendaki.
€&

The Geometer's Sketchpad - [Untitled 1] - a
& File Edit Display Construct Transform Measure Number Graph Window Help [=1=]l=]
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< >

Construct Segment.
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Langkah 25: Klik “Compass Tool” untuk melukiskan bulatan di dalam rajah berbentuk kura-
kura.
€

The s - [Untitled 1] -0
& File Edit Display Construct Transform Measure Number Graph Window Help [—]=]x]
L3
»
.
!’@mpasﬂum J
»
-
< >

10:16 PN
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Langkah 26: Klik “Compass Tool”, lukiskan dua biji bulatan untuk dijadikan mata kura-kura.
(3 s ;

s - [Untitled 1] - a
& File Edit Display Construct Transferm Measure Number Graph Window Help [=1=]=]
-

RS N
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Langkah 27: Klik pada kedua-dua titik biji mata kura-kura. Klik “Display”, “Color” untuk
memilih warna.

The Geometer's Sketchpad - [Untitled 1] - a
& File Edit Canstruct  Transform  Measure Number Graph Window Help [AEE
Point Style . ~
Line Style .
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Hide Paints CtrieH %
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I
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I
A | —
Alte] | —
B
AR+ Parametric
Other.
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Show Matian Controller
Hide Toolbox
< >

Color selected objects
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Langkah 28: Highlightkan kesemua titik kecuali biji mata dan titik dalam cangkerang kura-
kura. Klik “Construct”, “Polygon Interior” untuk mewarna.
(3]

The Geometer's Sketchpad - [Untitled 1] - =
© File Edit Display | Construct | Transform Measure Number Graph Window Help [_[=]x]
Point on Object ~
Midpoint Crism
Intersection Shifts Ctrl+|
Segments ChrivL
Rays
Lines

Parallel Line

Perpendicular Line

Angle Bisec

Circle by Center+Point
Circle by CentersRadius
Arc on Circle

Arc thraugh 3 Points

[ Polygen Interior Ctri+P

Locus
A~

10:24PM
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Langkah 29: Right click, klik “Color” untuk memilih warna yang disukai.
(3

The Geometer's Sketchpad - [Untitled 11 - a
& File Edit Display Construct Transform Measure Number Graph Window Help [= =[]
-

Select Parents

Properties...

Color >

Hide Polygen
Show Label
Label Pelygon...
Trace Polygan

TENpRNO - H

Animate Polygan

Perimeter
Area

Plot Value on Polygon...

L1

10:25PM
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Langkah 30: Klik “Segment Straightedge Tool” untuk melukiskan corak cangkerang kura-
kura.

€ The Geometer's Sketchpad - [Untitled 1] -
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Langkah 31: Highlightkan garisan. Klik “Display”, “Color”.
€& The s

- [Untitled 11 - a

& File Edit Construct  Transform  Measure Number Graph Window Help [-1=]x]
Point Style » ~
Line Style »

Color » I
—

= il

Hide Segments cen | L —— 1
| —

Show All Hidden ShiftrCtrleH | ]
[

Show Labels culek | —

Label Segments. Al | [
I

Trace Segments CuleT |

Erase Traces shiftrcei-£ | N
|

Animate Segments Ae | [—

Increase Speed 5 B I —|

Decrease Speed Al FEmrer

Stop Animation Other.

Show Text Palette Shifts Ctrl+ T

Show Motion Controller

Hide Toolbox

< >

Color selected objects

10:31PM
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Langkah 32: Klik kedua-dua titik tersebut secara melintang dari kiri ke kanan kerana bentuk
kura-kura akan ditranslasikan ke sebelah kanan.

© The s - [Untitled 1] - o R
© File Edit Display Construct | Transform | Measure Number Graph Window Help [—1=]x]
Mark Center ShiftCtrl+F ~
Mark Mirror
Mark Angle
Mark Ratio

Mark Vector

Mark Distance

Translate.
Rotate...
Dilate.
Reflect

lterate...

Define Custom Transform...

Edit Custom Transforms.

AR

< >
Mark two selected points to define the vector for translation
B

NP — . il 10:35 P
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Langkah 33: Highlightkan kura-kura. Klik “Transform”, “Translate”.
€

The Geometer's Sketchpad - [Untitled 1] - g
& File Edit Display Construct | Transform | Measure Number Graph Window Help [ =]x]
Mark Center Shift+ Ctrl+F ~
Mark Mirror
Mark Angle
Mark Segment Ratio
Mark Vector

Mark Distance

Translate... |
Rotate...

Dilate...
Reflect

lerate.

Define Custom Transform...

Edit Custom Transforms.

AR

< >

Translate the given object the marked vector
==

| h 3 | 5 PM
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Langkah 34: Klik “Marked” pada ruangan “Translation Vector”.
@ The Geometer's Sketchpad - [Untitled 1]

=
[BEIE]

€| File Edit Display Construct Transform Measure Number Graph Window Help

.
O Transite =
/ Translation Vector:
L (OPolar (O Rectangular () Marked
*®
»
A Point A
Vs T
@ Point 8"
b: Hep | [ Cancel | | Transiate

10:36 PN
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Langkah 35: Right click pada kura-kura, pilih “Color” untuk menukar warna.

The Geometer's Sketchpad - [Untitled 1] - o

@ File Edit Display Construct Transform Measure Number Graph  Window Help [= =] ]

Select Parents.
Properties...
Color
Hide Palygon
Show Label
Label Polygon...
Trace Polygon
Animate Polygon

YTONPRNO -7

Perimeter
Area

Plot Value an Palygen...

Send to Back

< L Lt

Langkah 36: Klik pada kedua-dua titik tersebut secara menegak dari atas ke bawah. Klik

“Transform”, “Mark Vector”.
€ The s - [Untitled 1] - a

& File Edit Display Construct | Transform | Measure Number Graph Window Help [—1=]x]
Mark Center Shifts Ctrl+ F ~
Iterat
Define Custom Transform...

Edit Custom Transforms...
=
-
< >

Mark two selected points to define the vector for translation
17 030pm
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Langkah 37: nghllghtkan keseluruhan objek. Klik “Transform”, “Translate”.
& File Edit Display Construct | Transform | Meast Number Graph Window Hel| — - ﬂ

l
Mark Center Shift=Ctrl=F
Mark Mirrer

Mark Angle

Mark Segment Ratic

Mark Vector

Mark Distance

Translate. |
Rotate...

Dilate
Reflect

lerate.

Define Custom Transform...
Edit Custom Transforms.

\x@n‘

< >
Translate the given object(s) by the marked vector

10:39 PM
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Langkah 38: Klik “Marked” pada ruangan “Translation Vector”.

The Geometer's Sketchpad - [Untitled 1] - a
@] File Edit Display Construct Transform Me: Number Graph Window Help [—=1=]

v Translate EX

4 Translation Vect
‘ O Polar Onea ngular (@) Mariced

" From:
A PointA
@ h

Point 5
Hep | | Cancel | | Transliate

10:40 PM
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Langkah 39: nght click pada kura-kura, pilih “Color” untuk menukar warna.

The Geometer's Sketchpad - [Untitled 1] - o

© File Edit Display Construct Transform Mea Number Graph Window Help [ [=][x]

Select Parents
Properties.
Color »

Hide Polygon
Show Label

Label Palygen...
Trace Polygon
Animate Palygon
Perimeter

Arca

3

M

Plot Value on Polygon...

 — Bring to Front

Send to Back
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< >
Color selected objects

10:40 PM
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Langkah 40: Highlightkan kesemua titik kecuali titik asal segi empat sama. Klik “Display”,
“Hide Points”.
(3

The Geometer's Sketchpad - [Untitled 1] -8
& File Edit Construct  Transform  Measure Number Graph  Window Help [=1=]x=]
Point Style » ~
Line Style »
Color >
Tedt »
Hide Points Ctrl+H
Show All Hidden Shift+Ctrl+H
Show Labels Ctrl+K
Label Points.. Alt+/
Trace Points Crl+T
Erase Traces ShiftCtrl+E
Animate Points Alt+"
Increase Speed Alt+]
Decrease Speed Al [
Stop Animation
Show Text Palette Shift+Ctrl+T
Show Motion Controller
Hide Toolbox
< >

Hide the selected objects, without affecting their role in your geometric constructior
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Langkah 41: Klik pada kedua-dua titik tersebut secara melintang dari kiri ke kanan. Klik
‘iTransform”, “Mark Vector”.

€ The Geometer's Sketchpad - [Untitled 1] -a
) File Edit Display Construct |Transform| Messure Number Graph Window Help (= =]
ik C Shifte CiriF ~

Iterate...
Define Custom Transform,
Edit ©

G
1 2]

< >
Mark two selected paints to define the vector far translation
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Langkah 42: Highlightkan keseluruhan objek. Klik “Transform”, “Translate”.
(3]

The Geometer's Sketchpad - [Untitled 1] - 3
& File Edit Display Construct | Transform | Measure Number Graph Window Help [—]=]x]
Mark Center Shift+ Ctrl+ F -~
Mark Mirror
Mark Angle
Mark Segment Ratio
Mark Vector

Mark Distance

Translate. |
Rotate...

Dilate
Reflect

lerate.

Define Custom Transform...

Edit Custom Transforms...

\x@u‘

< >

Translate the given object(s) by the marked vector
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Langkah 43: Klik “Marked” pada ruangan “Translation Vector”.
€ The Geometer's Sketchpad - [Untitled 1] - = [E3
=]

Measure  Number Graph Window Help

| File Edit Display Construct Transform

X
.
/ Translate
" Translation Vector:
ﬁ () Polar () Rectangular (@) Marked
¥ From:
A Point A
To:
: Point &
Help | Cancel | | Translate

W 046PM
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Langkah 44: Klik pada kedua-dua titik tersebut secara melintang dari kiri ke kanan. Klik
“Transform”, “Mark Vector”.
& - o B EN

The Geometer's Sketchpad - [Untitled 1]
[=]=]x]
~

Graph Window Help

& File Edit Display Construct | Transform | Messure Number
Mark Center Shifts Ctrl+ F
Mark Mirror
Mark Angle

Define Custom Transform,

Edit Custom Transforms...
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/7 nagpm
A e e

Langkah 45: Highlightkan keseluruhan objek. Klik “Transform”, “Translate”.
€ The s - [Untitled 1] - o EEE
[BEIE]

mber  Graph Window Help

& File Edit Display Construct | Transform | Measure Nu:
Shift+Crl+F

Define Custom Transform,

Edit Custom Transforms.

G
p:

<
Translate the given object(s) by the marked vector
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Langkah 46: Klik “Marked” pada rua
[

€] File Edit Display Construct Transform Measure Number

The Geometer's Sketchpad - [Untitled 1]
Graph Window Help

ngan “Translation Vector”, klik “Translate”.

TN RNO - [F

Translate
Translation Vector
OPoar (O Rectangular (@) Marked
From:
Paint A
To.
Point 5"
| hHep | [ Cancel | [ Tensite
= | —

o L g

10:48 PN
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Langkah 47: Klik kedua-dua titik tersebut secara melintang dari kanan ke kiri. Klik

“Transform”, “Mark Vector”.
(3]

The ‘s - [Untitled 1]

o BEW

& File Edit Display Construct | Transform | Measure Number

Graph  Window Help

[I[=]x]

Mark Center
Mark Mirror
Mark Angle
Mark Ratio

Shift+Ctrl+F

Mark Vector

Mark Distance
Translate.

Rotate...

Dilate...

Reflect

Iterate.

Define Custom Transform...

Edit Custom Transforms.

\x@u‘

10:48 PN

Langkah 48: Highlightkan objek kura-kura. Klik “Transform”, “Translate”
€

The Geometer's - [Untitled 11

6/3/2017.

& File Edit Display Construct | Transform | Measure Number

Graph Window Help

Mark Center
Mark Mirror

Mark Angle

Mark Segment Ratio
Mark Vector

Mark Distance

Shift+Ctrl+F

Translate.

Rotate...
Dilate
Reflect

Iterate.

Define Custom Transform...

Edit Custom Transforms.

\x@v

<

Translate the given object(s) by the marked vector
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Langkah 49: Klik “Marked” pada ruangan “Translation Vector”, “Translate”.
@ The Geometer's Sketchpad - [Untitled 1] - a
@] File Edit Display Construct Transform Measure Number Graph Window Help ==

.

Translate
Translation Vector
(O Polar () Rectangular (@) Marked
From

Point 5
To.

Paint A

Hep | | Caneel | | Trenslste
-
< >

A g L osem

6/3/2017.

Langkah 50: Klik kedua-dua titik secara menegak dari atas ke bawah. Klik “Transform”,

“Mark Vector”.
(3] The s - [Untitled 1] - a

© File Edit Display Construct | Transform | Measure Number Graph Window Help [—1=]x]
Mark Center Shift+Crl+F ~
Mark Mirror
Mark Angle
Mark Ratic
Mark Vector |
Mark Distance

Translate.

11:10PM
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Langkah 51: Highlightkan objek kura-kura. Klik “Transform”, “Translate”.
& The

‘s Sketchpad - [Untitled 1] - =& B
) File Edit Display Construct | Transform | Messure Number Graph Window Help =l
Mark Center Shift+Ctrl+F ~
Mark Mirror
Mark Angle
Mark Segment Ratic
Mark Vector

Mark Distance

Translate.

Rotate...

< >

Translate the given object(s) by the marked vector
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The Geometer's Sketchpad - [Untitled 1] - & 3|
&) File | Ecit Diaplay. (Constiict Trensform: Measive |Number Graph 'Window, Help [= =]

Langkah 52: Klik “Marked” pada ruangan “Translation Vector”, klik “Translate”.

- T ®

Translate ®

Translation Vector:
(O Polar (O Rectangular (@) Marked

From:

Point 8 ®

‘ D e e
’ c S C. *.

11:10PM
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Langkah 53: Klik pada kedua-dua titik secara menegak dari bawah ke atas. Klik
“Transform”, “Mark Vector”.
(3 The s - [Untitled 1] - amEm

& File Edit Display Construct | Transform | Measure Number Graph Window Help [=1=]x]
Mark Center Shift+ Ctrl+F ~

Define Custom Transform,

Edit Cu:

A LE e TSR
Langkah 54: Highlightkan objek kura-kura. Klik “Transform”, “Translate”.
& The Geometer's Sketchpad - [Untitled 1] - o
& File Edit Display Construct | Transform | Measure Number Graph Windew Help [==]=]

Mark Center Shift=Ctrl=F
Mark Mirror

Mark Angle

Mark Segment Ratio

Mark Vector

Mark Distance

Translate.

Rotate...
Dilate.
Reflect

stom Transform,
Edit Custom Transforms.

Translate the given object(s) by the marked vector

é |




Langkah 55: Klik “Marked” pada ruangan “Translation Vector”, klik “Translate”.

(] The Geometer's Sketchpad - [Untitled 1] - o
®] File Edit Display Construct Transform Measure Number Graph Window Help =]
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Translate =

Translation Veeter
OPolar (O Rectangular @) Marked

From:

Point 57
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& File Edit Construct Transform Measure  Number Graph Window Help
Point Style S -
Line Style
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Contoh 4:

Langkah 1: Klik “Segment Straightedge Tool” untuk melukis satu garis lurus.
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Langkah 2: Melukis satu lagi garis untuk menyambung garis yang dilukis tadi.
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Langkah 4: Highlightkan titik A dan titik C bersama dengan garisnya. Klik “Transform”,
“Mark Vector”.
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Langkah 7: Highlightkan Titik B dan D, klik “Construct”, “Segment” untuk menggabungkan
dua titik tersebut.
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Langkah 8: Lukiskan beberapa garis di atas garis BD.

€ The Genmatar's Skatehp, b

Transform _Measure _Number _Graph _ Window _Helj

Langkah 11: Highlightkan semua titik sepanjang garis BD.
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Langkah 12: Klik “Transform”, “Translate”.

€
= I_ =
= e .
—
. I\m:m.‘ &S Ractanguiar @ Markad
A N, Point &
A
~ Pointa
v —

Langkah 13: Highlightkan garis AC, right click, klik “Hide Segment”.
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Langkah 15: Highlightkan garis AB, right click , klik “Hide Segment”.




Langkah 16: Highlightkan titik A dan titik C, klik “Transform”, “Mark Vector”.
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Langkah 18: Highlightkan garis CD, right click, klik “Hide Segment”.
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Langkah 19: Ubah bentuk objek dengan drag mana-mana satu titik.
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Langkah 20: Klik “Compass Tool” untuk melukis bahagian mata.

€ The Geometer's Sketchpad - [Untitled 1]
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Langkah 21: Highlightkan semua titik, klik “Construct”, “Polygon Interior”.
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Langkah 22: Highlightkan keseluruhan bentuk, klik “Display”, “Color”.
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Langkah 23: Highlightkan titik A dan titik C, klik “Transform”, “Mark Vector”
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Langkah 24: Highlightkan bentuk tersebut , klik “Transform”, “Translate”.
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Langkah 27: Highlightkan titik A dan titik H, klik “Transform”, “Mark Vector”.
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Langkah 28: Highlightkan keseluruhan bentuk, klik “Transform”, “Translate”.

€ The Geometer's Sketchpad - [Untitled 1]
€ File Edit Display Construct Transform Measure Mumber Graph Window  Help

NBPRNO - n
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Selected: 180 Objects.

Langkah 29: Highlightkan keseluruhan bentuk, klik “Translate”, satu Teselasi Escher telah
dibentuk.
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Contoh 5:

File [= =]
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Langkah 2: Klik titik atas sebagai pusat, klik “Transform”, “Rotate”, isikan 90 darjah, klik
“Rotate”.
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Langkah 3: Ulangi langkah 2 untuk menghasilkan satu segi empat sama.

& The Geometer's Sketchpad - [Untitled 2] a
[=T=10x]
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@] File Edit Display Construct Transform Measure Number

[~

Graph  Window _Help

Rotate By:
(®) Fixed Angle Marked Angle

(B oo

About Center 4"
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Langkah 4: Lukiskan satu garis condong dalam segi empat sama.
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& File Edit Display Construct Transform Measure Number Graph Window Help
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Langkah 5: Highlightkan garis condong , klik “Transform”, “Translate” , taipkan -4 pada
ruangan “Fixed Distance”.
© -

The Geometer's Sketchpad - [Untitled 2] a
[c[=]=]

& File Edit Display Construct Tronsform Measure Number Graph Window Help

[+

Translation Vector:
@ Polar (O Rectangular Marked

(® Fixed Distance Marked Distance

I~
- e o

(®) Fixed Angle Markced Angle

Hep | | Cancel | | Transiate

TONPRNO
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Langkah 6: Highlightkan dua titik di bawah, klik “Construct”, “Segment” untuk
menggabungkan dua titik tersebut.

x

| File Edit Display Construct Transform Measure Number Graph Window Help |= [ [ ]
O 2
©

e /

-,

A

Vs /

@

b

Langkah 7: Right click, klik “Hide Segment”.

Edit Display Construct Transform Messure Number Graph Window Help (== x|

TON>RNO -[#;

Langkah 8: Klik “Segment Straighten Tool” untuk melukis bentuk seperti yang ditunjukkan di
bawah.

& File Edit Display Construct Transform Measure Number Graph Window Help

BB

=

TONPRNO - [7
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Langkah 9: Highlightkan bentuk tersebut, klik “Transform”, “Translate”, klik “Rectangular”
pada “Translation Vector”, isikan -3.9 ke dalam ruangan “Horizontal Fixed Distance” dan -0.5

ke dalam ruangan “Vertical Fixed Distance”.

The Geometer's Sketchpad - [Untitled 2]

& File Edit Display Construct Transform  Measure Number Graph Window  Help

[~

Translate Ea

Translation Vector

(O Polar (@) Rectangular Marked
Horizortal
(@) Fixed Distance Marked Distance

a5 em
Verica
(®) Fixed Distance Marked Distance
[ad  |em
e Cancs Traraiss

TONPRENO -

Langkah 10: Klik “Marker Tool” untuk melukis mata, mulut dan bulu burung tersebut.
€ The Geometer's - [Untitled 2] - a
©
s
/. ©® =
-,
A {17
W
ya
@
b
Langkah 11: Klik “Display”, “Colour” pada titik bentuk yang ingin diwarnakan.
[ The Geometer's Sketchpad - [Untitled 2] - a
©
/ ® =
ﬁb
A 17
\
~ {Viarke oot |
(68
b

Create freehand drawings and geometric annotations
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Langkah 12: Right click, klik “Color” untuk memilih warna yang diingini.

Number Graph Window Help

[-[=]x]

& File Edit Display Construct Transform Measure

renpoN0o -H

Langkah 13: Ulangi langkah 11 hingga langkah 12 untuk bentuk mulut burung tersebut.

© File Edit Display Construct Transform Messure Number Graph Window Help

[ ETE |
-

TONPRNO - [#]

Langkah 14: Highlightkan keseluruhan bentuk burung, klik “Transform”,

Translate”, klik

“Rectangular” pada ruangan “Translation Vector”, isikan 3.9 ke dalam ruangan “Horizontal
Fixed Distance” dan 0.5 ke dalam ruangan “Vertical Fixed Distance”.

The Geometer's

Number Graph _Window Help

Sketchpad - [Untitled 2]

=

] File Edit Display Construct Transform Measure

TeNpRNO -

Polar

Horizontal

Vertical

Translation Vector:
(o]

(®) Fixed Distance

(®) Fixed Distance

(® Rectangular Marked

Marked Distance

-

Marked Distance

e

Hep |

| Cancel | [ Transiate
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Langkah 15: Ulangi langkah 14 untuk menghasilkan bentuk burung secara melintang.
(] -

The Geometer's Sketchpad - [Untitled 2]
&) File Edit Display Construct Transform Measure Number Graph Window Help

NP RNO - [H

Translation Vector
(O Polar (@ Rectanguiar Markced
Horzontal
(®) Fixed Distance Marked Distance
on
Vertical
(®) Fixed Distance: Marked Distance
on
Hep | | Cancel | [ Translate
-
>

Langkah 16: Klik “Transform”, “Translate”. Klik “Polar” pada ruangan “Translation Vector”,
isikan -3.9 ke dalam ruangan “Horizontal Fixed Distance” untuk menghasilkan bentuk burung

secara mendatar.
== =
El=l=)

The Geometer's Sketchpad - [Untitled 2]
] File Edit Display Construct Transform Measure Number _Graph Window _Help

Translation Vector:
(@ Polar () Rectangular Marked

TENPRNO - ¥

(®) Fixed Distance Marked Distance

e em

(@) Fixed Angle Marked Angle

(oo -

Hele | | Cancal | | Translate

Langkah 17: Ulangi langkah 14 hingga 16 untuk mengasilkan terselasi Escher burung di
atas.

@ File Edit Display Construct Transform Measure Number Graph Window Help

L= [[=]x]

renzeN0 - F
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Langkah 18: Right click, klik “Color” untuk memilih warna.

| File Edit Display Construct Transform Measure Mumber Graph Window Help

TONPRNO - [F

[-[=]x]
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Contoh 6:

Langkah 1 Buka Geometer’s Sketchpad 5.05.
@)
-
-
A
~
@
b

Langkah 2: Klik “Custom Tool”, “Polygons”, “3/Triangle (By Edge)” untuk membentuk
sebuah segi tiga sama. )

¥

¥x

‘Gaareters Sketenpad - [Unties 7]
Edt  Dapley Corstruct Tramsfoms  Measms Mamber  Graph  Window  Hep

ot
o
4

I

.

\z@m»px@-
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Langkah 3: Klik semua titik pada segi tiga sama, klik “Display”, “Show Labels”.

€ The Geameter's Sketchpad - [Untitled 2]

x

v

YONPRNO -

Show or hide labels of selected objscts

Langkah 4: Labelkan semua titik pada segi tiga sama, klik pada titik B dan titik I, klik
“Construct”, “Midpoint”. )

The Sevmeer's Soetchpad - [Unties 2]
Flurbe  Graph  Window  tels

!- File Edm  Duplay  Construct  Transformn  Messure
= o

L oo

=

/,

A

-~

GEs

| &

Cominact e micipaint of anch selected begment

S — - = =
Trarsterm _ hivam b Gt Windew Hew

P

Langkah 5: Klik “Segment Straightedge Tool”, hasilkan satu garisan yang diingini dari titik |

hlngga t|t|k tengah tersebut.

v

B

\»t\o-x

Mc)
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Langkah 6: Labelkan titik tengah sebagai titik H. Klik pada titik H, klik “Transform”, “Mark
Center”.

€ The Geameter's Sketchpad - [Untitied 2]
File Edit Display Construct | Transform | Messure

Number  Graph  Window  Help
Shirte Cerie F -~

v

#\0 -

TEND

Langkah 7: Highlightkan garisan dari titik | hingga titik H, klik “Transform”, “Rotate”, isi 180
darjah, “Rotate”. )

W The Geprrsber's Sketcepad - DUrsstied 1]
Sl Ede Displey Corcsuc:  Trandfoms | Messue Mumber Gaph  Wisdow Help

Flotate the groen sbyechis) about the marbed corter £y the rmarked sngle

YENRPRNOD - # ]

Langkah 8: Klik pada titik B, klik “Transform”, “Mark Center”.

€ The Geometer's Sketchpad - [Untitled 21 — s o=
) fae Eaw Dispioy  Construct | Tromst ==
b 3
-
A
~
bt
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Langkah 9: Klik pada garisan yang disambung dari titik | hingga titik B, klik “Transform”,
“Rotate” ISI 60 darjah klik “Rotate”. ) )

«
Fistate the groen sbyectis) about the marked center by the marked snghe

o
<. — =
.ﬁ‘_ R Maes
N v
P Sa——
- — e

b
Langkah 10: Klik pada titik C, klik “Transform”, “Mark Center”. )

o

-

-,

A

~

G

|

Langkah 11: Klik pada garisan yang disambung dari titik B hingga titik C, klik “Transform”,
“Rotate” |3| 60 darjah klik “Rotate”. ) )

Fistate the g cjectis) abost the marked certes, Sy the markes s gie
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Langkah 12: Klik pada semua garisan segi tiga sama BCI, klik “Display”, “Hide Segments”.
e e e e o e . 1
o) s E
< g
-, S
A a r -
e =
G~ .+ Crr
B
Langkah 13: Klik pada titik H, klik “Display”, “Hide Midpoint”.
w, = : ‘ o -
') BSre el -
<, e P
-, B
A e r c
- : : -
@_ i ShifteCtriT
B

Hide the selected obiects, without sffecting their role in vour geometric construction

Langkah 14: Klik pada semua titik yang ada pada bentuk yang dihasilkan tersebut. Klik
“Construct’, “Polygon Interior”. )

Tha Geomater's -t -

@ File Edit Display | Const cazure
E

v

NPRNO -

AL
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Langkah 15: Klik pada titik C, klik “Transform”, “Mark Center”.

€ The Geometer' Skerehpad - [Unriied 2
€ Fie Edn Display  Constroct | Tearatan « Number Graph Windew Help [
N Shires curer 5
.
B
/,
-,
A 7 c
. =

Mark the selected point as the center for rotation and dilation

Langkah 16: Highlightkan keseluruhan bentuk tersebut. Klik “Transform”, “Rotate”, isi 60
darjah, klik “Rotate”. )

W The Cesraers Shstonpadt - Pnmstizd 7]
Fle Esw Diplwy  Consouc  Transform | Mesune

MumBe: Gaph Wirdow Hep

Tearulote_

Detate_
]

Fctute the iven cbiecbil about the marbed conter by the marked snale

*
)

B
=<

TONPRNO - #
)
LA

Langkah 17: Ulangi langkah 15 hingga langkah 16 sehingga mendapat bentuk corak
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Langkah 18: Highlightkan tiga bentuk corak secara bersilangan, klik “Display”, “Color”, pilih
warna yang diingini.

TR e 2] o e Hoarber Graph v i -
~ ) [ Point Style : | ~
o e |
- i
-, B e
A A
@ ShifteChrleT
o

Langkah 19: Klik pada titik I, klik “Transform”, “Mark Center”.

@ Fila Edit Dicplay | Construct [IFREISTRE M e Sop tcs e S
‘b
@ B
/.

-,

A r
~
@

»:

Mark the selected point as the center for rotation and dilation

Langkah 20: Highlightkan keseluruhan bentuk, klik “Transform”, “Rotate”, isi 120 darjah, klik

- o >

Rctate the Gaen cluectis) stout the murked certer. by The markes sncle

v

E

YEONPRNO - l‘:‘?
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Langkah 21: Ulangi langkah 19 hingga langkah 20 sehingga mendapat bentuk corak
berikut.

¥ . :
@ $ B

2%

-

A

2

@

>

Langkah 22: Klik pada titik B, C dan I. Klik “Display”, “Hide Labels”.

. : T
O} =

-, e \

- o

A he

4 ‘ At [

@ B T

b B,

Langkah 23: Klik pada semua titik yang ada pada bentuk corak tersebut, klik “Display” ,

— =] =

‘ i

Langkah 24: Klik pada semua garisan yang ada pada bentuk corak tersebut, klik “Display”,
“‘Hide Segments”.

€ The Geometer's Sketchpad - [Untitied 2] . - ¢
-

0 File Edn | Display | Construct Transform Messure Number _Graph _ Window el slaln
i > =
= Lina St ,
e
. et
/,
A
~
@ e
> Mida Toolox

Hide the selected ohiscts. withaut affecting their rale in veur arametric canstruction
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kah 2: Klik “File New Sketch”.

|

|
:Ja

1N o 4N 0 - [

Langkah 3: Klik “Compass tool”, hasilkan satu bulatan dan drag bulatan tersebut sehingga

salz an dlkehendakl

x@m>n>@~f;
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Langkah 4: Klik pada kedua-dua titik, klik “Construct”’, “Segment” untuk membuat satu

£ The Geometer" = o S|
) File o [

File Edit Display Construct Transform Measure Number  Graph  Window. Heip

TENPRNO -[1]

«) File Edit Display Construct [ Transform | Measure Number Graph Window Help — e

Shifte Ctrle F

Langkah 6: Klik pada titik dan garisan tersebut. Klik “Transform”, “Rotate”, isikan 60 darjah,
klik “Rotate”.

E The Geometer's Ski pad - | titled
File Edit Disploy Construct [Transform | Measure Number Graph Window Help — L]
ShiftrCrrieF

YONPRNO - [4];




About Center £

[ Helo | [ Cancel | [_Fotma_])

o
@ Rotate
= TSR
R 2
A
2
G
>

L

ang_k_a?: Ulangi langkah 6 sehingga terbentuknya enam garisan dalam bulatan.

« File Edit Display Construct +  Transform Measure

s Groph Windoww Heip:
& >

YONPRNO -

L_ang_k_ah 8: Klik pada dua titik bersebelahan, klik “Construct”’, Segment”.

Number Graph Window Help

o= T
= L= ]
Crlem
el

YONPRNO |

£ The Geometer's SKetél
Fila Edit Display Construct

XONPRNO -4




Langkah 9: Ulangi langkah 8 sehingga semua titik telah disambungkan.
¥ The Geometer

dit Display Construct Transform Measure Number Graph  Window Help

YON>RNO - [1];

Langkah

€0 The Geometer's Sk

€7 The Geometer'

Edit Display Comstruct Transform Maeasure Number Graph Window Help

TON>RNO 1]

Langkah 11: Klik “Segment straightedge tool” untuk melukiskan satu garisan panjang di
tengah objek.

[E0 The Geometer:
i Display Construct Transtorrm - Messur

e Number Graph Windew Help

TENPRNO - [4;




Langkah 12: Klik “Point tool” untuk menghasilkan beberapa titik tambahan seperti berlkut

£’ The Geometer's Ske
File Edit Display Construct Transform Measure Number Graph Window Help = ||

x@\>rxo.]'

L]

Langkah 13: Klik pada semua titik sepanjang garisan, klik “Construct”, “Segments” bagi

menyambung kan semua titik tersebut.

E" The Geometer's S) = o
File Edit Display [ Construct | stor cazure Number Graph Window Help = ||

E The Geometer's SKéte

.......... play Construct  Transform  Measure Number Graph  Window Help ] =

TONPRNO - [o]

Langkah 14: Ulan i langkah 14 bagi titik-titik lain.

Erhe Geome(er' Hes ]
splay  Construct Measure Number Graph  Window  Help =




Langkah 15: Klik pada garisan tengah, klik “Mark mirror”.

£ The Geometer:

IEN

e Graph Window Help

YEONPRNO -

e Graph Window Help

« File Edit Displo ru ransfor s
ari o Shifts Ctrle F
= ar .
.

YONPRNO -

573 ETHS Geometer's
Edit  Duplay

Langka 17: KI|k pada dua titik tenah klik “Transform”, “Mark vector”.
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Langkah 18: Klik pada segi tiga sama kaki, klik “Translate”,
EThuGeomcﬁer‘ o

File Edit Display Construct [ Transfor

YONPRNO - [1];

Eihe Gedmeieril

e
gt T e e b e
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-,
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Z

G

|

Langkah 19: Ulangi langkah 17 hingga langkah 18 untuk kelopak yang sebelah lagi.
_

E The Geometer'
Eai

isplay Construct  Transform Measure Number Graph  Window Help

x@x>tx0-@;

Langkah 20: Klik pada semua garisan, klik “Display”, “Hide Objects” untuk
menyembunyikan semua garisan.

‘l’hedeomal
_Eait [Display | Construct  Transtorm  Measure  Number

Graph  Window  Help

x@\>rxo-]E

217



« The Geometer's Sketchpad - [Untitied 2] |« 11 ]
File Edit Display Construct Transform Meazure Number Graph Window Help — =]

XONPRNO -[1];

Langkah 21: Klik pada semua garisan, klik “Display”, “Color”. -
Fae o [y} ———— M

L

Color
Text

Hide Segments
Show Al Hidden

E The Geometer's Ske Lo
File Edit Display Construct Transform Measure Number Graph  Window Help - | -

TONPRNO - [1];
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Langkah 23: Klik “Line style" untuk mengubah corak garisan.

E Thu Gecm-t-r‘

x@\>nxo-3

Langkah 24: Klik pada titik pilihan sendiri, klik “

Interior”, “Display” untuk mewarnakan
bahagladalaman poligon.

E«_TheGeome@
le Edit Display [C

re  Number Graph Window Help

e o= e ]

»

e
>~

x®\>txo-ﬂ,

éangkah 25: Ulangi langkah 24 sehingga wujud bentuk dan warna mengikut keinginan.
The Geometer's Sketchpad - (Untitied 21—

File Edit Display Construct er  Graph  Window Help

x@\»pxo-ﬂ'
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Langkah26 Right click, Iabel sebagal titik B. Klik titik B sebagai “Mark center”.

Shifte Ctrle F

IEangkah 28: Ulangi langkah 27 untuk mendapatkan bentuk seperti berikut.

dit  Display Construct Transform  Measur

e Number Graph Window Help

x@\>1xo-@;
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Langkah 29: Pilih satu t|t|k klik * Translate klik “Marked” pada ruangan “Translate Vector”.
e —

Langkah 30: Ulangi langkah 27 hingga 29 sehingga wujud bentuk teselasi Escher yang
menarik.
The Geomete

TONPRNO - [7]:E

e DY
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Contoh 8:

WVa\/nn\/aV e\ n\/aVa\/n
@8 )af )& )Af )A8 )b

A A [N N [N S
WA _ /A
(8 &) [t
\7/7 N
WA NN/ A A\ N N\ AY A\ N
Langkah 1: Buka Geometer’s Sketchpad, klik “Segment Straightedge Tool”.

=

ON» #NO - 2

v

Langkah 2: Lukis satu garisan lurus.

YONPRNO

YONPRNO




Langkah 4: Labelkan titik di sebelah kiri sebagai “A”, tekan “OK”.

Langkah 5: Labelkan titik di sebelah kanan sebagai “B”, tekan “OK”.

kb

=)

~

A EE

~

- = = | [ox 1]
EDS

|

1 B

kv

®

.......

YONP RN

Langkah 7: Klik pada garisan AB, klik “Transform”,“Rotate”, isi 90 darjah, klik “Rotate”.

O

YOND B
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TONPRNO 2!

Langkah 8: Labelkan titik ketiga sebagai “C”. Klik pada titik C, klik “Transform”,

Center”.

Fotate By
®) Fonmd Angle
Abos nter A
[ Cancet otk

¥id

L

“Mark

Sraph  Window  Hel
ShifteCtrleF ~

Langkah 9: Kl

€ The Go,

O -

YOND R

titlec
Edit  Display Construct | Transfol

pada garisan AC, Klik “Transform”, “Rotate”, isi 90 darjah, klik “Rotate”.

i~
s0.00 | Pl
P ——
Mo | | Corcei
1 B




Langkah 10: Label titik keempat sebagai “D”. Klik pada garisan CD, klik “Transform”,
“‘Rotate”, isi 90 darjah, klik “Rotate”.
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Langkah 11: Klik “Segment Straightedge Tool” untuk menyambungkan titik-titik

garisan.

R»
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G
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€ The G.

Mark two selected points to define the v

le Edit

Display _ Construct

Trans

Langkah 12: Klik pada garis CA, klik “Transform”, Mark vector”

titled 1)

D

«

B

Fmies

D

«

YONPRNO - 7

e < titled 1
le Edit  Display Construct _Trensform _Meesure N

~ _ Heip

Langkah 14: Ulangi langkah 11 hingga langkah 13 untuk sisi DB.
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ometer's Sketchpad - [Untitled 1]

« File Edit Display Construct | Transform

¥

Mark Cer

Mark Vector

Neasur

Point &
To
Point A
oo Cancel

[Transiste ] r’

B
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€ The Geometer's Sketchpad - (Untiled 1]
File £din_ Display  Comstruct  Transform _Messura _Number _Graph _ Wir Heip
R-
Z
| ]
4 B

Graph Window Help

The Geometer's Sketchpad - [Untitled 1]
Transform

€
Messure  Number

« File Edit Display Construct

N
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~

Langkah 16: Klik pada garisan luar corak, klik “Construct”, “Polygon Interior” untuk

memberikan wi

arna pada corak yang dihasilkan.

R’ i
= Segments CrrieL
©) i
< = NV N
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B e i o R e e b Ok e i .
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2 AR Cutep Y

G.

>: 4 B

Construct the interior of the selected objects--circles. arcs, or more than 2 points
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ONPRNO - ®:;

v

ansform Measure Number Graph Window Help

v

N>RNO - #:;

V:'i

Construct the inte:

CrrieL

Polygen Interior Ctriep

rior of the selected objects-—cir

Langkah 19

Hide the selecte.

Hide Points Crrtem
crex " {\
Ae
4
Certet
<
Shifte Ctrte T .V/‘
1 B

d objects. without affecting their role in your geometric construction
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Langkah 21: Highlightkan keseluruhan rajah, klik “Transform”, “Translate” klik “Marked”
pada ruangan “Translation Vektor”, klik “Translate”.

dow Help

=, i
(©)
—
A
7
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Langkah 22: Klik pada garis CA, klik “Transform”, “Mark Vector”.

€ The Geometer's Sketchpad - [Untitled 1] 2
© File Edit Display Construct Transform Measure Number Graph Window Help - & x
Mark Center Shift+Ctri+F ~
k Mark Mirror
» M
. c Rat
Mark Vector
Translate...
/ Rotate...
>
Dilate...
A _§ Reflect
' D
-+ B
< >

Mark two selected points to define the vector for translation

Langkah 23: Klik pada keseluruhan rajah, klik “Transform”, “Translate”.

€ The Geometer's Sketchpad - [Untitled 1] - a X
© File Edit Display Construct Transform Measure Number Graph Window Help - & x
Mark Center Shift+ Ctrl+F ~
L Mark Mirror
: Mark Angle

Mark Segment Ratio
Mark Vector

Translate...

Rotate...

v

Dilate...
Reflect

Iterate..

ON>B2NO -

v

<
Translate the given object(s) by the marked vector

B o M 9 B

Langkah 24: Klik “Display”, “Color” untuk menukarkan warna pada rajah.

€ The G s Sketchpad - [Untitled 1]

File Edit Display Construct Transform Messure Number Graph Window Help

Point Style
ine Styl

L3 5 Line Style
Color >

i E——
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/, Label Polygons. Alt+

Trace Polygons Ctrie T

L

A Animate Polygons Alte
7

Parametric
Other.

r
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Show Text Palette ShifteCtrleT
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\
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Show Motion Controller

Hide Toolbox

v

j)\n

<

Color selected objects
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Langkah 25: Ulangi langkah 24 untuk menukarkan warna pada bahagian-bahagian lain

pada rajah.

[=]

€ The Geometer's Sketchpad - [Untitled 1)
© File Edit Display Construct Transform Measure Number =
Point Style > -
k Line Style >
» !
>

Color

Hide Polygons

©) Show Al Hidden

Show Labels

CteleH
Shifts Ctrie H

CtrdeK

> Label Polygons. Alte
ﬁ. Trace Polygons Ctrie T

» Erase Trace '
Animate Polygons Alte

Show Text Palette

Hide Toolbox

<

Color selected objects

Shift+ Ctrle T

Show Motion Controller

Langkah 26: Klik pada garisan EG, klik “Transform”, “Marked Vector”.

€ The Geometer's Sketchpad - [Untitled 1)

© File Edit Display Construct Transform Measure Number Graph Window Help
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Mark Center
Mark Mirror

Mark Segment Ratio
Mark Vector

Translate...
Rotate...
Dilate...
Reflect
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Mark two selected points to define the vector for translation

Langkah 27: Klik pada keseluruhan rajah, klik “Transform”, “Translate”.

€ The Geometer's Sketchpad - [Untitled 1]

© File Edit Display Construct Transform Measure Number Graph Window Help

v

v

NPRENO - »

Y e

Mark Center
Mark Mirror
Mark Angle
Mark Segment Ratio
Mark Vector

Translate...
Rotate...
Dilate...
Reflect

Iterate...

Shift+Ctrl+F




Langkah 28: Klik pada garisan dan titik yang ingin disembunyikan, klik “Display”,
Objects”.

© File Edit | Display Construct Transform Measure Number Graph Window Help
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Contoh 9:

Langkah 1: Bina satu garis lurus.

ey x
File Edit Display Construct Transform Measure Graph Window Help [-[=]x=
& ~
[©]

4
A
»,
| o™
Construct Segment.

Langkah 2: Bina satu bulatan.
File Edit Display Construct Transform Measure Graph  Window Help [—]=]x=
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|
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Langkah 3: Bina bulatan kedua.

File Edit Display Censtruct Transform Measure Graph  Window Help ===

Langkah 4: Bina satu segi tiga dengan menyambungkan garisan pada titik-titik yang
terbentuk.

Langkah 5: Highlightkan bulatan besar yang telah dibina. Klik “Display”, “Hide Circle”.

@ riie ot | Dis

====== Graph _ Window _Help ==

Cer |

=
Aty

Flne] 7]

CtrleT
CreivB
Al
Ale]
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Show Text Palette Shift-CtrleT
Show Matian Cantroller
Hide Toolbox

B

Hide the selected objects_withaut affecting their role in your geometric construction

File Edit Display Construct  Transtorm  Messore  Graph  Windew Help 1= el >




Langkah 6: Bina tiga garisan yang bersambung di antara titik A dan B.

File Edit Display Construct Transform Measure Graph Window Help [ = [l |5

F>lel- |~

9 © & o]

Langkah 7: Klik titik A sebagai titik putaran, highlightkan semua titik dan segmen di antara
titik A dan B, klik “Transform”, “Rotate”, isi 60 darjah, klik “Rotate”.

® The Geometer's Sketchpad - [Untitled 1] - o
BB File Edit Display Construct Transform Measure Graph _Window _Help =]
&, =
<l
=
Al
lid Rotare B
& Finmd Al Marked Angle
[ degems
. About Center A
Help Cancal
A WE

Langkah 8: Bina satu titik tengah di antara B dan C, bina 2 garisan yang bersambung di
antara titik B dan D.
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File Edit Display Construct Transform Measure Graph Window Help [-[=]x
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@
)
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»
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Langkah 9: Tandakan titik D sebagai titik putaran, highlightkan garisan dan segmen di
antara titik B dan D, klik “Transform”, “Rotate”, isi 180 darjah, klik “Rotate”.
®

The Geometer's Sketchpad - [Untitled 1] - &
B} File Edit Display Construct Transform Measure Graph Window Help [= = ]l5]

[®l=[Nel- 7]

Ratate By:

About Cantar O

Help Cancel
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Langkah 10: Highlightkan segi tiga sama kaki yang telah dibina, klik “Display”, “Hide

segment”.
(&,
B8 File Edit | Display | Construct Transform Measure Graph Window Help [BEE
l—k Line Width 3 =
' Color »
; Text »
% Hide Segments Ctrl+H
A ek
lad Altr/
o Chrl+T
Ctrl+B
Ak
Alt+]
Alt+[
Show Text P; Shift+Ctrl+T
Show Motion Controller
Hide Toolbox
< I

Hide the selected objects, without affecting their role in your geometric construction
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Langkah 11: KIik titik A sebagai titik putaran, highlightkan pada rajah, klik “Transform”,
“‘Rotate”, isi 60 darjah. Ulangi langkah yang sama sebanyak 6 kali.

The Geometer's Sketchpad - [Untitled 1] - o

®

B File Edit Display Construct Transform Measure Graph  Window Help [ |[a][5]
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A
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@ Fieddngle  © bk Al
o degrees
Ahout Center A
Help Cancel Rotate l
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File Edit Display Construct Transform Measure Graph Window Help [- =] ]
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Selected: 22 Objects
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Langkah 12: Highlightkan bahagian yang ingin diwarnakan, klik “Display”, “Color”.
&)

x
File Edit Display Construct Transform Measure Graph Window Help [-]l=][=]
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Langkah 13: KIik titik B sebagai titik putaran, highlightkan semua titik dan segmen, klik
“Transform”, “Rotate”, isikan 120 darjah. Ulangi putaran sebanyak 2 kali.

The Geometer's Sketchpad - [Un

re Graph Window Help [BEE
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Click and drag to create a caption
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2.3 Langkah-Langkah Penghasilan Teselasi Escher |l

Contoh 1:

Langkah 1: Klik “Segment Straightedge Tool” untuk melukis satu garis lurus.

The Geometer's Sketchpad - [Untitied 1]

% File Edit Display Construct Transform Messure  Number  Graph  Window Help - L= fenil=]
k»
(&)
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Langkah 2: Klik “Translation Arrow Tool”, select satu titik, klik “Display”, “Label Point”.

The Geameter's Sketchpad - [Untitied 1] - =
= Graph  Windew  Help = =)

Langkah 3 Labelkan t|t|k sebagal A pada ruangan “Propertles of Point A”, klik “Ok”.

The Geometer's Sketchpad - [Untitied 1] -
le Edit Display Construct  Trans Messure Number Graph  Wir L= e o=

-
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Langkah 4: Ulangi langkah 2 hingga langkah 3 untuk melabelkan titik B.

The Geometer's Sketchpad - [Untitled 1]
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zzzzzz Number Graph  Window Help.

% File Edit Display Construct Transform M.
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Langkah 5: Klik titik A, klik “Transform”, “Mark Center”.

The Geometer's Sketchpad - [Untitled 1] =
[l ]

Transform | Messure  Rlumber  Graph  Window Help
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WMark the selected point as the center for rotation and dilation
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Langkah 6: KIik titik B, klik “Transform”, “Rotate”. Isi 90 darjah, klik “Rotate”.

The Geometer's Sketchpad - [Untitled 1]
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Langkah 7: Ulangi langkah 5 hingga langkah 7 dengan titik B sebagai pusat putaran. Titik A
berputar 270 darjah melawan arah jam.
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The Geometer's Sketchpad - [Untitled 1]

) File Edit Display Construct Transform Messurs Numbsr Graph Window _Help
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Langkah 8: Ulangl Iangkah 2 hlngga langkah 3 untuk melabelkan titik C dan titik D. —

The Geometer's Sketchpad - [Untitled 1]
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Langkah 9: Klik titik A, B, Cdan D menglkut urutan. KI|k “Construct”, “Segments”. R

sform  Measure Number  Graph  Windew  Help
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buka gambar rajah kuda, crop bahagian kepala kuda

Langkah 10: Buka perisian ‘Paint”,
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= e ———
~ -

nnnnnnnnnn

100% (=) 1
e —— o 751 PM
LU O ol e o

113 107 = G8px 15 277 v 258En

== S W > xH | wA | ea@




Langkah 11: Paste bahagian kepala kuda dalam perisian GSP.
T T T ieometer's Sketchpad - [Untitled 1] - n‘l-\lﬂ'\ln\

oo [l LSl ®
Langkah 12: Klik titik A, D. Klik “Transform”, “Mark Vector”.

The Geometer's Sketchpad - [Untitled 1] -
< File Edit Display Construct Number Graph  Window Help. [= L= (=]
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Y EdFE N
Langkah 13: Klik rajah kepala kuda, klik “Transform”, “Translate”, klik Marked pada ruangan
“Translation Vector”. _ )

The Geometer's Sketchpad - [Untitled 1]
L= [ [ e ]
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Langkah 14: Ulangi langkah 10 hingga langkah 11 untuk mendapatkan gambar rajah
bahaglan kakl kuda _ _

sform  Measure  Number  Graph  Windew Help. = L[]

=

(@&

- A

- s N

= —
S

= “S

Soicicd t pictue
== & M\ <o =3 [wd | r3 »

Langkah 15: Ulangi langkah 12 hingga langkah 13 dengan Klik titik C diikuti dengan titik B
sebagai vektor.

€ The Geometer's Sketchpad - [Untitled 1] -
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Langkah 16: Klik “Segment Straightedge Tool” untuk lukiskan satu bentuk trape2|um di
bahaglan bawah gambar rajah kepada kuda
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Langkah 17: Ulangi langkah 13 hingga langkah 15 dengan Klik titik A diikuti dengan titik B
sebagai vektor. Trapezium tersebut akan digerakkan ke sebelah kanan di bawah
transforma3| transla5|
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Langkah 18: Klik “Segment Straightedge Tool” untuk melukis satu bentuk seperti rajah di
bawah.

@ The Geometer's Sketchpad - [Untitied 1] = =
g Transform  Messure  Mumber  Graph  Window  Help. Ll=l=]

> =3 | ~H]| ra EEZEIE TN Sl

Langkah 19: Ulangi langkah 13 hingga langkah 15 dengan klik titik B diikuti dengan titik A
sebagai vektor. Corak yang terhasil daripada langkah 18 akan bergerak ke sebelah kiri di
bawah transforma3| transIaS| ' 7

sform  Measure  RNumbaer aph _ Windew  Help. [ o)l =]
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Langkah 20: Klik “Segment Straightedge Tool” untuk melukis satu corak pada bahagian
kakl kuda sepertl rajah di bawah. ' _

nsform  Messure Number Graph  Window Help L= L=l =]
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Langkah 21: Corak yang terhasil bergerak ke sebelah kiri di bawah transformasi transIaS|
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Langkah 22: Klik “Segment Straightedge Tool” untuk melukis satu corak pada bahagian

ekor kuda seperti rajah di bawah.

| File Edit Display Construct Transform M.
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Graph  Window  Help
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Langkah 23: Ulangi langkah 13 hingga langkah 15 dengan klik titik A diikuti dengan titik B
sebagai vektor. Corak bahagian ekor akan bergerak ke sebelah kanan di bawah

transformasi translasi.
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Langkah 24: Klik semua titik kecuali
©

xB | w8 e3]|

20/2/2017

a |5
titik A, B, C dan D, klik “Display”, “Hide Points”.

The Geometer's Sketchpad - [Untitled 1]

mber  Graph  Window  Help
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Hide Toolbox
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Line Style >
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[ Hide Points CtrieH
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@ Show Text Palette ShiftCrlaT
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Langkah 25: Ulangi langkah 24 untuk sembunyikan garisan lain.

© The Geometer's Sketchpad - [Untitled 1] - a
& File Edit Display Construct Transform Measure Number Graph Window Help [—[=]=]
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Langkah 26: Klik “Segment Straightedge Tool” untuk melukiskan bahagian mata, hidung
dan bahagian-bahagian lain. Perisian “Paint” juga digunakan untuk melukis garisan

lengkung.

File Edit Display Construct

umber Graph  Window  Help.
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Langkah 27: Highlightkan keseluruhan bahagian kuda, klik “Display”, “Color” dan pilih warna

yang diingini.

Show Matien Controller
Hide Toolbox

The Geometer's Sketchpad - [Horse] - a
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Line Style
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Langkah 28: Ulangi langkah 12 hingga langkah 13 dengan mark titik A diikuti titik B sebagai
vektor Kuda tersebut akan bergerak ke sebelah kanan di bawah transformasi translasi.

The Geometer's Sketchpad - [Horse]

@] File Edit Displey Construct Transform Me: Number Graph Window Help | L= (]
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Langkah 29: Ulangi langkah translasi sehingga mendapat satu teselasi Escher. Klik
“Transform”, “Hide” semua titik yang ingin disembunyikan.

The Geometer's Sketchpad - [Horse] - o N
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Langkah 30: Select keseluruhan rajah teselasi, klik “Edit”, “Copy”.
The Geometer's Sketchpad - [Horse] - a
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Langkah 31: Paste rajah teselasi ke dalam perisian “Paint”.
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Langkah 32: Warnakan kuda-kuda tersebut. Satu teselasi Escher yang menarik dihasilkan.
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Contoh 2:

ittt
deisis

Teselasi Escher
(Corak Ikan)

Langkah 1: Buka perisian The Geometer's Sketchpad 5.05.

3
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€| File Edit Display Construct Transform Measure Number Graph Window Help

=
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Langkah 2: Klik “Segment Straightedge Tool” untuk melukis satu garisan melintang dan

garisan menegak.
[-l=]=]

& File Edit Display Construct Transform Measure Number Graph Window Help

xonpreNo - -

Langkah 3: Klik “Text Tool”, klik pada tiga titik mengikut urutan untuk melabelkannya
sebagai A, B dan C.
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Langkah 4: Klik “Translation Arrow Tool", klik pada titik A diikuti dengan titik C.

File Edit Display Construct Transform Measure Number Graph Window Help
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Langkah 5: Klik “Transform”, “Mark Vector”.

E, File Edit Display Construct | Transform | Measure Number Graph Window Help
Mark Center Shift+Ctrl+F

Mark Mirror

Mark Angle

Mark Ratio

Mark Vector

Mark Distance

Translate...

Rotate...

Dilate...
Reflect

A

lterate...

Define Custom Transform...
Edit Custom Transforms...

TONPRNO -[F

Langkah 6: Highlightkan garisan AB, klik “Transform”, “Translate”.
Cla]=

& File Edit Display Construct Transform Measure Number Graph Window Help
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& File Edit Display Construct | Transform | Measure Number Graph Window Help [- =] =]
~

Mark Center Shift+Ctrl+F
Mark Mirror

Mark Angle

Mark Ratio

Mark Vector

Mark Distance
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| Translate...
Rotate...
Dilate...
Reflect

Iterate...

Define Custom Transform...
Edit Custom Transforms...
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Langkah 7: Klik “Marked” pada ruangan “Translation Vector”, klik “Translate”.

The Geometer's Sketchpad - [Untitled 1]
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Langkah 8: Klik titik A diikuti dengan titik B, klik “Transform”, “Mark Vector”.
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¢ File Edit Display Construct Transform Measure Number Graph Window Help
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Transform | Measure Number Graph Window Help
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Rotate...
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Define Custom Transform...
Edit Custom Transforms...
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Langkah 9: Highlightkan garisan AC, klik “Transform”, “Translate”.
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File Edit Display Construct Transform Measure Number Graph Window Help
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Iterate...

Define Custom Transform...
Edit Custom Transforms...
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Langkah 10: Klik “Marked” pada “Translation Vector”, klik “Translate”.
© o e

The Geometer's Sketchpad - [Untitled 1]
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Langkah 11: Klik “Text Tool”, labelkan titik baharu sebagai D.
r =On

&) File Edit Display Construct Transform Measure Number Graph Window Help
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Langkah 12: Klik “Segment Straightedge Tool” untuk melukis tujuh tembereng dari titik A ke

titik B.
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Langkah 13: Klik “Translation Arrow Tool”, klik titik A diikuti dengan titik C. Klik “Transform”,

“Mark Vector”.
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Mark Vector
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Translate...

Rotate...
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Define Custom Transform...
Edit Custom Transforms.
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Langkah 14: Highlightkan ketujuh-tujuh tembereng, klik “Transform”, “Translate”.
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Langkah 15: Klik “Marked” pada ruangan “Translation Vector”, klik “Translate”.
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Langkah 16: Klik “Segment Straightedge Tool”, lukiskan tiga tembereng dari titik A ke titik C.

&) File Edit Display Construct Transform Measure Number Graph Window Help
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Langkah 17: Klik “Translation Arrow Tool”, klik titik C diikuti dengan titik D. Klik “Transform”,
“Mark Vector”.
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Mark Center
Mark Mirror
Mark Angle
Mark Ratio

Mark Vector

Shift+Ctrl+F

C

Mark Distance
Translate...
Rotate...
Dilate...
Reflect

Iterate...

Define Custom Transform...

Edit Custom Transforms...

Langkah 18: Highlightkan ketiga-tiga tembereng yang baru dilukis, klik “Transform”,

“Translate”.

€| File Edit Display Construct Transform Measure Number Graph Window Help

[-=] =]
5

TONPRNO [

C

A\
AL\
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& File Edit Display Construct | Transform | Measure Number Graph Window Help [ =] x]
Mark Center Shift+Ctrl+F ~
Mark Mirror

Mark Angle
Mark Segment Ratio
Mark Vector

Mark Distance

O
Ve | Translate...
A
b

v

Rotate...

ﬁ Dilate...

A Reflect

v

Ierate...

Define Custom Transform...
Edit Custom Transforms...

Vs
@

Langkah 19: Klik “Marked” pada ruangan “Translation Vector”, klik “Translate”.

(&) The Geometer's Sketchpad - [Untitled 1] — 4 n
E File Edit Display Construct Transform Measure Number Graph Window Help m’?‘m
m A
.
9 A Translation Vector:
@ () Polar (") Rectangular (®) Marked
/ From:
>
- Point ¢
3 —
A .
To:
Point O
b Help Cancel | [ Transiate

Langkah 20: Highlightkan sisi segi empat tepat yang asal, klik “Display”, “Hide Segments”.

€ File Edit Display Construct Transform Measure Number Graph Window Help [ =] ]

- VA
A »
/\/\dL

~

C

YONPRNO

=l

& File Edit | Display | Construct Transform Measure Number Graph Window Help
Point Style , ~
E Line Style »
Color »
° Text ,
D
©) Hide Ctrl+H |
Show All Hidden Shift+Crrl+H
7 Show Labels Cirl+K
Label Segments... Altsf
ﬁ, Trace Segments Cirl+T B
A Erase Traces Shift+Ctrl+E
Animate Segments Alts
2 Increase Speed Alte]
Decrease Speed Alts[
@ Stop Animation
Show Text Palette Shift+Ctrl+T
p: Show Motion Controller
I Hide Toolbox
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Langkah 21: Klik “Marker Tool” untuk melukis corak-corak yang diingini.

& File Edit Display Construct Transform Measure Number Graph Window Help

x

[EETET]
~

arker Tool i

TEN>RNO - x

£ File Edit Display Construct Transform Measure Number Graph Window Help

EEIE]

3

>

[

-

o
e
A
V.
@
S

v

Lan%kah 22: Highli%htkan semua titik mengikut urutan, klik “Construct”, “Polzgon Interior”.
L=l

& File Edit Display Construct Transform Measure Number Graph Window Help

[

v

v

o
e
-
A
2
@

b

& File Edit Display | Construct | Transform Measure Number Graph Window Help

BEIE

Point on Object
Midpoint
Intersection

Segments
Rays

Lines

Parallel Line
Perpendicular Line
Angle Bisector

Circle by Center+Point
Circle by Center+Radius
Arc on Circle

Arc through 3 Points

Ctrl+M
Shift+Ctrl+1

Ctrl+L

Polygon Interior

Ctri+P

Locus

\x@m>nx®-
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Langkah 23: Klik semua titik selain daripada titik A, B, C dan D. Klik “Display”, “Hide Points”.

e/l

File Edit Display Construct Transform Measure Number Graph Window Help

[-1=]=]

TONPRNO -[F

‘& File Edit

Display Construct Transform Measure Number Graph Window Help

~

[~

-

v

@
e
-,
A
Ve
G
¥

Point Style >
Line Style »
Color v
Text »
Hide Points cri+H |
Show All Hidden Shift+Ctrl+H
Show Labels Ctri+K
Label Points... Alt+/
Trace Points Crl+T
Erase Traces Shift+Ctrl+E
Animate Points Alt+"
Increase Speed Alt+]
Decrease Speed Alt+[
Stop Animation

Show Text Palette Shift+Ctrl+T

Show Motion Controller
Hide Toolbox

Lan%kah 24: Kilik titik C diikuti dengan titik D, klik “Transform”, “Mark Vector”.
L=l

& File Edit Display Construct Transform Measure Number Graph Window Help

[«

v

v

©
7,
-
A
s
63
b

&) File Edit Display Construct

Transform | Measure Number Graph Window Help

~

[ [=] =]

TONPRNO -[F

Mark Center
Mark Mirror
Mark Angle
Mark Ratio

Shift+Ctrl+F

| Mark Vector

Mark Distance

Translate...

/ Rotate...

Dilate...
Reflect

A

Iterate...

Define Custom Transform...
Edit Custom Transforms...

260



Langkah 25: Highlight keseluruhan rajah ikan dan klik “Transform”, “Translate”.

Define Custom Transform...
Edit Custom Transforms...

x
€| File Edit Display Construct Transform Measure Number Graph Window Help [ [&]x]
EX :
.
©
7\
-,
A
P
@
b
&) File Edit Display Construct | Transform | Measure Number Graph Window Help |- =] %]
Mark Center Shift+Ctrl+F ~
E Mark Mirror
Mark Angle
- Mark Segment Ratio
Mark Vector
(@) Mark Distance
/ Translate...
4 Rotate...
ﬁ Dilate...
L Reflect
A Iterate...
<
G
b

Langkah 26: Klik “Marked” pada “Translation Vector”, klik “Translate”.
@ The Geometer's Sketchpad - [Untitled 1] = “
[&] File Edit Display Construct Transform Measure Number Graph Window Help [-T=]x]

Translation Vector:
@ () Polar () Rectangular (®) Marked
/ From.
»
ﬁ Point €
>
A
To:
Fa
@ Point D
b Help | | Cancel | [ Translate

Langkah 27: Ulangi langkah 25, klik “Transform”, “Translate”.

File Edit Display Construct | Transform Measure Number Graph Window Help ’T"?‘m
Mark Center Shift+Ctrl+F ~
Mark Mirror

Mark Angle

Mark Segment Ratio

Mark Vector

Mark Distance

(=)

Translate...

Rotate...
Dilate...

Reflect

Iterate...

Define Custom Transform...
Edit Custom Transforms...

TONPRNO -[F
<
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Langkah 28: Klik “Marked” pada ruangan “Translation Vector”, klik “Translate”.
é 7 : 7 The Geometer's Sketchpad - [Untitled 1] = ﬁ’_ﬁ_‘

.
Translation Vector:
@ () Polar () Rectangular (@) Marked ,./
s From:
» \
- Point € 3
»
A 4
To:
Point O
P Help Cancel [ Transiate
F x
& File Edit Display Construct Transform Measure Number Graph Window Help _| =] x
~

(%)

v

-

v

©
e
A
<
G
b

Langkah 29: Klik pada titik C diikuti dengan titik A, klik “Transform”, “Mark Vector”.

B EIE

& File Edit Display Construct Transform Measure Number Graph Window Help

TONPBNO -

HEIE

& File Edit Display Construct | Transform | Measure Number Graph Window Help

Mark Center Shift+Ctrl+F
Mark Mirror

Mark Angle

Mark Ratio
| Mark Vector
Mark Distance

Translate...
Rotate...
Dilate...
Reflect

O]
e
-
A erate...
o
@
b

\

v

Define Custom Transform...
Edit Custom Transforms...
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Langkah 30: Highlightkan ketiga-tiga corak ikan, klik “Transform”, “Translate”.

€ File Edit Display Construct Transform Measure Number Graph Window Help [BE1E
~

YONPRNO -7

[=]x]

& File Edit Display Construct | Transform | Measure Number Graph Window Help
Mark Center Shift+Ctrl+F ~
E| Mark Mirror
Mark Angle
° Mark Segment Ratio
Mark Vector

©)

Mark Distance

/ Translate...
b Rotate...
ﬁ Dilate...
s Reflect

A Iterate...

Define Custom Transform...
— Edit Custom Transforms...

pa
@
¥

Langkah 31: Klik “Marked” pada ruangan “Translation Vector”, klik “Translate”.
(=

The Geometer's Sketchpad - [Untitled 1]
File Edit Display Construct Transform Measure Number Graph Window Help [-T=]x]
~

3

TONPRNO -[H"

Translation Vector:
(O Polar () Rectangular (@ Marked

From:

Help | | cancel | | Transiate

- [=] =]

File Edit Display Construct Transform Measure Number Graph Window Help

(2]

TONPRNO -[F:
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Langkah 32: Ulangi langkah 30, klik “Transform”, “Translate”.

€ File Edit Display Construct | Transform | Measure Number Graph Window Help
Mark Center Shift+Ctrl+F
Mark Mirror

Mark Angle

Mark Segment Ratio

Mark Vector

Mark Distance

—lelx]

Translate... |
Rotate...
Dilate...
Reflect

Iterate...

Define Custom Transform...

Edit Custom Transforr

TONPRNO [
A

¥ The Geometer's Sketchpad - [Untitled 1]
&) File Edit Display Construct Transform Measure Number Graph Window Help

Langkah 33: Klik “Marked” pada ruangan “Translation Vector”, klik “Translate”.
L= =
L=l

Translation Vector
(O Palar () Rectangular (®) Marked

From:

Cancel | | Tansae |

LR, S —

TONPRNO -[H

Langkah 34: Highlightkan semua titik kecuali titik pada mata ikan, klik “Display”, “Hide
Points”.

[cl=]x]

) File Edit Display Construct Transform Measure Number Graph Window Help
EI :
.
/,
-,
& File Edit | Display | Construct Transform Measure Number Graph Window Help [ [e&] =]
Point Style 3 A
Line Style »
Color >
.
Text »
©) Hide Points cti+H |
Show All Hidden Shift+Ctri+H )
S~ Show Labels Ctri+K )
» :
Label Paints... Alt+/ b |
ﬁ, Trace Points Ctrl+T
A Erase Traces Shift+Ctrl+E >)
Animate Points Alt+” b1
7 Increase Speed Alt+] 3
T Decrease Speed Alt+[
@ Stop Animation
Show Text Palette Shift+Ctrl+T ° p)
) H Show Mation Controller J
Hide Toolbox o |

So—
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Langkah 35: Right click, klik “Color”. Ulangi langkah ini bagi mewarnakan corak yang
diingini.

6 File Edit Display Construct Transform Measure MNumber Graph Window Help m’?‘m
[~ :
@ (h " S‘elect Parents g
NN /? Select Children AN
/ ® ) 5 ) ) Properties...
. e 33) 5 3 \\ [ color | E—
i | —
e N/ e —
A . O~ Label Polygon.. B —|
/ ) ) ) ) ) / Trace Polygon __
l I ) ) \\ Animate Polygon [—
@ (h }" Perimeter =
. NI L e —
> g ) J by ) ) Plot Value on Palygon... |
— / 3 b) ) ) \\ / Bring to Front —
Send to Back I
- s
& File Edit Display Construct Transform Measure Number Graph Window Help ’T‘mm
~

il
et

Teselasi Escher
(Corak lkan)

TONPRNO - [F
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Contoh 3:

Langkah 1: Buka aplikasi Geometer’s Sketchpad. Klik “Segment Straightedge Tool” untuk
garisan.

o Measure  Number  Graph  Window Help )

“ Film
=

YONPRNO -

Langkah 3: Klik titik sebelah kanan, klik “Transform”, “Rotate”, isi 60 darjah, klik “Rotate”.

=

TENPRNO -
i
%
i
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Langkh 4: KI|k ketlga tlga titik, klik “Construct”, “Segment”.

h, Curen

(©]

7

A -
-~ =

b

Construct seqment between selected points

Langkah 5: Klik “Segment Stralghtedge Tool” untuk melukis corak seperti berikut.

Sketchpad - [Unti \-H]

Construct seqments

Lakh 6: KI|k tiga titik bucu seitia, klik “Display”, “Color” untuk menukarkan warnanya.

Color salected objscts

Lankah 7 KI|k pada segmen asal, klik “Display”, “Hide Segment”.

The Geam
< File Edit | Dig ply Construct  Transfor o Mumber Graph Window Help - & =
aint &

Hide Segment.

st
Show Mation Controller
Hide Toalbex

x@hbkk@-;

Hlide the selected objects, without affecting their role in your geometric
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Langkah 8: Klik pada salah satu titik bucu, klik “Transform”, “Mark Center”.

e Fm- Ecit Dinplay Cor T rm | Measurs Number Graph  Windew Halp - ]

ehire e -]
‘r
(=)
/»
A
-
| ]

IMark the selected point as the center for rotation and dilation

Langkah 9: Highlightkan keseluruhan titik seperti berikut, klik “Transform”, “Rotate”, isi -60
darjah.

er  Graph Windew Help
Shifts Cerl e F

v

N>RND B

6

e T T

= a
D

0

L A

A

-~

(% po—

»:

Langkah 10: Klik segmen asal, klik “Display”, “Hide Segment”.

Measure Mumber Graph  Window Help

i
Line Style

Colar
Text

Hide Segmaent CrleH

Show All Hidden Shifte CtrleH

Show Label Ctrlek

Label Segment.. Alte/

Trece Segment CtrleT

fro Crrle €

it Alte”

Ater]

Alte[ ‘/--{

Show Text Palette ShiftsCtrls T
Shaw Mation Controller
Hide Toolbox

Stap Ani

TONPRNO - * B

<

Hide the selected objects, without affecting their role in your geometric construction
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Langkah 11 KI|k pada segmen asal, . -

klik “Construct”, “Midpoint”

r Groph  Window Help

Crre
Shifte Ctrle |

!.@i\?,t'\O',";

Construct the midpoint of each selected segment

Lang kh12: Klik “Segment Straightedge Tool” untuk melukis titik kuning

seperti beriut.

TONPRNO -7

]
ansform  Measure

Number Graph _ Window Help

Construct seqments

Lankah 13: Kllk

Line Style

Colar

Text

Hide Segment
Show All Hidden

Show Text Palette
Show Motion Controller

Hide Toolbox

pada segmen asal, klik “Displa

” “Hide Segment”.

Atte]
Attel
ShifteCtrleT

Hide the selected objects, without affecting

v

=

NpRNO - 7

their role in

our geometiic construction

Graph Window Help
Shifte CtrleF

umber

A1)

for rotation an

ol clilation

Mark the selected point as the center
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Langkah 15: Highlightkan titik-titik berikut, klik “Transform”, “Rotate”. Isi 180 darjah, klik
“‘Rotate”.

H

YONPRNOD - »:

Langkah 16: Highlightkan keseluruhan titik, klik “Construct”, “Polygon Interior”.

7

b,
File FEdit Dinplay G orm  Measure  Mumber  Graph  Window  Help

- »
()
L
A
~ ctner
@&
i

res, of more than 2 pointe

ik “Display”, “Color”, pilih warna yang

1]
Transtorm  Mes Number__Graph

Construct the interior of the selected

......

cotar a obje:

Langkah 18: Highlightkan keseluruhan titik kecuali titik asalan segi tiga. Klik “Display”,
“Hide Points”

= -
- .«

Fide Points e

(& Show Al Hidden ShiftCrrie bt

cantek

/, Al

- Contet

. hirte cunieE

A Al

Attt

- Attet

o P
" obiects, withaut sttecting their rote in your aeometric constructie
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Langkah 19: Klik “Point Tool” untuk melukis mata burung. Klik “Display”, “Color” untuk
menukar warna pada mata burung.

£ The Geornuter's Skutchped - ol 1
“ File Ecdit Display Construst  Transiorm  Measurs  Mumber  Graph  Windew  Help -

= -
@ [pam oo}

-

L A

A

-

(€38

| 3H

Color selected objects

Langkah 20:
Klik “Segment Straightedge Tool” untuk melukis garis-garis di bahagian badan burung
perti berikut.

1pad - [Untitied 1]

H

T Th
“ Fi

x

.T\O.'

=gment Straightedas Tool

v

A

A

Construct cegments

Langkah 21: Highlightkan titik-titik seperti berikut. Klik “Display”, “Hide Points”.

T The Geameter's Sketehpad i
% File Edit Display Construct Transform Measure Mumber Graph  Window Help

= -
(©)
-
-
A
-
(638
B
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Langkah 22: Klik titik sebelah kiri seperti berikut. Klik “Transform”, “Mark Center”.

= -
(&
-
A
~
&
|

Mark the selected point as the center for rotation and dilation

Langkah 23: Highlightkan keseluruhan burung. Klik “Transform”, “Rotate”, isi 60 darjah, klik

13 ”
Rotate”.

~ =
- Ra}n\-&y

® @ Fixed Angle Marked Angle

(B Jdmgrmes
/,
1 iy Rotmte

A

e

@

»:

Langkah 24: Klik pada salah seekor burung, klik “Display”, “Color” untuk menukarkan

warnanya.

v

Coler

Crrls
Show All Hidden ShifteCurleH | _|

Hicte Patygen

NB#NO -

A

Color selected objects

Langkah 25

v

N>RND -

* P

IMark the selected point as the center for rotation and dilation
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Langkah 26: Highlightkan keseluruhan rajah burung. Klik “Transform”, “Rotate”, isi 120
darjah, klik “Rotate”.

Measure _Number _Graph _ Window _ Help

&

YONDRNO -

Langkah 27: Ulangi langkah 26.

=

Rotate By
@ Fixed Angle Markcad Angle

(BB Jeoaroes

About Center A

Holo | [ Cancel | [[Hetste]

YTONPRNO - |

LAl -

TONPRNO -

ot

Langkah 29: Highlightkan keseluruhan burung. Klik “Transform”, “Rotate”, isi 120 darjah,
klik “Rotate”.

¢

-’?

YONDPRNO
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Langkah 30: Klik “Transform”, “Rotate”, isi 120 darjah, klik “Rotate”.

wi =

YONPRNO

Langkah 31: Klik titik putaran, highlightkan keseluruhan burung. Klik “Transform”, “Rotate”,
isi 120 darjah, klik “Rotate”.

aph__Window _Help

=

YONDPRND -

Langkah 32: Klik “Transform”, “Rotate”, isi 120 darjah, klik “Rotate”.
&) File FEdit Display Canstruct Transform Measure Mumber Graph Windaw Help // . —

‘I

(&)

/‘ mmmmmmmm

< | T B
3 oo | [ Cancei | 3
@ 'lﬂ

>:

ngkah 33: Klik satu titik putaran seperti berikut, klik “Transform”, “Mark Center”.

Murmber ph o Window Help

Shifte Chrle F

r

TONPRNOD -
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Langkah 34: Highlightkan keseluruhan burung. Klik “Transform”, “Rotate”, isi 120 darjah,
klik “Rotate”.

&) File Edit Display C

kb

Rotate

About Center &

| Hep | | Cancel | [ Rotate

YEONPRNO -

®
e
-
A
s
@
pi

Drag or Select this Polygon
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Contoh 4:

Langkah 1: Buka halaman baru di GSP 5.05.

« File Edit Display Construct Transform Measure Number Graph Window Help Y e ) = e

SiKETonran

for Exploring Ma tics W

Version 5.06
Uicanse 4 To: ONTARIO TORONDSB1

@ 2012 KCP Technologies, Inc.
Al Rights Reserved

(©)
o
-,
A
~
G
>

Right
htep://www.dynamicgeometry.com

| Visit the Learning Center |

/* , lukis sebuah segi empat tepat yang besar.

© File Edit Display Construct Transform  Measure  Mumber  Graph  Windew Help B i | - =

Langkah 2: Klik

MEENS SR
.

Construct Seament...

Langkah 3: Klik *, lukiskan bentuk seperti berikut di bahagian atas segi empat tepat.

© File Edit Display Construct _Transform Measure Number Graph _ Window _Help, =Y e | ==

YN RNO ]
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Langkah 4: Klik pada segment di bahagian atas dan right click pada tetikus untuk pilih “Hide

Segment”.
Ea Transform  Measure  Number  Graph  Windew  Help w

it Display _Construct

v

Nopno -

xf

Plat Value an Segment...

Fiici thm mlecctocl esbs i ba it hcosst e Fhmactiracs Eham

Langkah 5: Klik pada kedua-dua titik pada sisi segi empat
Points”.

tepat, klik “Display”, “Hide

) File ot | Displey| Construct Transtorm bassure Nurmber  Graph  Windew Help
= Point Styte
. Line styte
Color
- Text
| e paines Conent
(@) Show Al Hidden St Cirlert
cantek
/, Alees
- cuet
s Shiftecue
A Al
A
e Al [
G ShifteCirle T

Hlirte the selartad ahisces

Langkah 6: Highlightkan semua titik pada bentuk di bahagian atas.

Graph _ Window Help

witheut affactinn their enke in e aenmetric consteetion

5> FET E—— ]

Transform Measure Number

©. File Edit Display Construct

TONPRNOD - ®

Draa Selected Obiects or Dezelect this Seament

Langkah 7: Klik “Transfrom”, “Translate”.

File Edit Display Construct

TONPRNO B

Transiate the given object(s) by the marked vector
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Langkah 8: Klik “Rectangular”,

TONPRNO - 7.

isi 0.0 cm pada “Horizontal”, -8.5 cm pada “Vertical”.

The Geometer's Sketchpad - [Untitled 1]
&> = M|

File Edit Display Construct Transform Measure Mumber Graph Window _Help

siation Vector:
(O Folar (@ Rectanguiar Markad

orizortal
(®) Fined Distance Warked Distance

o0 em
=
(@) Foeed Distance Maricad Duat
| em
[ Hop | [ Comosl | [ Trarmen

=Y e 7H=‘H:I

Langkah 9: Bentuk berikut terhasil.

P BTG T Vi R i)

TR s I G P T s T Fera B Y e

rON> N0 - !

" “Hide Objects”.

Langkah 10: Highlightkan sisi bawah segi empat tepat, klik “Displa

form  Messurs  Numbar

Disy Construct e

st mtte ShifteCtrleT
Shaw Metien Cantraller

Hicie Toalbox

Lill |8

Langkah 11: Bentuk berikut terhasil.

Fila Edit Display Construct Transform Measure  Number  Graph  Window Help

5 T E——

IS Ao
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Langkah 12: Highlightkan semua titik, klik “Construct”, “Triangle Interior”.

« File Edit Display Number Graph Window Help Y eimce | |_\|aH:\
[=.]

©)

-

-,

A

~ Toygenimenos Crinp

@

| 2 L

Langkah 13: Terhasilnya warna pada bentuk berikut.

@) File Edit Display Construct Transform Measure Number Graph Window Help prv—— = =[]
=3 ‘
o

-

-,

A

~

@

b

Selected: 1 Palygon

” “Hide Points”.

Langkah 14: Highlightkan semua titik, klik “Displa

e Fila Edit Construct Transform Messura Numbar__Graph _ Window _Halp

Point Style

Line Style
color
Text

 Hicle Paints CersH
Shaw All Hidden Shift Certe b
Show Labels criek
Label Points... Altes

ctieT
Shifte CtrivE

Show Text Palette Shifts Cerle T
Shaw Mation Cantroller
Hidle Toolbox

TONPRNO -[¥]

<
Hide the selected objects, without affecting their rale in yeur geametric construction

Langkah 15: Klik “Transform”, “Translate” .

| Fila Edit Display Construct | Transterm | M. er  Graph Windew Help
ark Cente

TONPRNO -

P Pobbiet £ s S EEEEA B R TSR Pl Vb
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Langkah 16: Klik “Rectangular”, isi 10.62 cm di “Horizontal”, -0.2cm di “Vertical”.

The Geometer's Sketchpad - [Untitled 1]
& File Edit Display Construct Transform  Measure Number Graph  Window  Help -

Translation Vector.
O Polar (@ Rectangular

Horizental:
@) Fixed Distance ) Marked Cistance

10,62 em

Vertieal

TeN>ANO - [H

Langkah 17: Bentuk berikut terhasil.

| File Edit Display Construct Transform Measure Mumber Graph  Window Help =Y emeiw |

YONPRNO -7

<
Drag or Select this Polygan

Langkah 18: Right click pada tetikus, klik “Colour” untuk dapatkan warna yang diingini.
% File Edit Display Construct Transform  Measure Mumber Graph _ Window Help =Y e I'H’Hf‘

Hide Palygon
Show Label
Label Polygan...
Trace Polygon
Animate Pelygen
Parimatar

Area

TENPRNO -

Plat Value an Palygen...

Send to Back

<
Colar selected objects

Langkah 19: Highlightkan keseluruhan bentuk.

Wit Dieplay Construct Transform  Mescure Number  Graph  Window belp = | [= =[]

41N ANl
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Langkah 20: Klik “Transform”, “Translate”.

& File Edit Display Construct | Transform Measure MNumber Graph Window Help &_ [ |[=][=]
Mark Center Shift+ Ctrl+ F = ~

Mark Mirror

Mark Angle

Mark Segment Ratio

Mark Vector

Mark Distance

TONPRNO -[H
:

. ] >

Translate the aiven obiect(s) by the marked wector

Langkah 21: Klik “Rectangular”, isi -21.3 cm di “Horizontal”, 0.4cm di “Vertical”.
©

The Geometer's Sketchpad - [Untitled 1] - o

€] File Edit Display Construct Transform Measure Number Graph Window Help _ [= =]
_— s -

Translation Vector
(O Polar @ Rectangular () Marked

Horzontal
(®) Fixed Distance:

(213 e

(©) Marked Distance

Vertical

(® Foxed Distance () Marked Distance

TONPRNO - [F

angkah 22: Ulangi langkah 21 sehingga bentuk berikut terhasil.

& File Edit Display Construct Transform Measure Number Graph Window Help

TEONFPRNO - |[#

Drag or Select this Polygon



Contoh 5:

Langkah 1: Mulakan dengan melukis sebuah garis lurus. Jadikan dua titik sebagai titik

tengah (make center). Putarkan garis lurus tersebut sebanyak 60 darjah supaya membentuk
sebuah segi tiga sama.

Langkah 2: Tandakan 7 titik seperti gambar rajah di bawah. 4 garis berada di luar segi tiga

sama, 2 titik di atas garis lurus dan 1 titik di dalam segi tiga sama.

ct Transform Measure Number Graph Wind
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Langkah 3: Highlightkan 3 titik seperti gambar rajah di bawah. Klik “Construct”, “Arc through

3 points” supaya membentuk satu arka.

x|

()

A
2~

Langkah 4: Highlightkan 3 titik seperti gambar rajah di bawah. Klik “Construct”, “Arc through

3 points” supaya membentuk satu arka yang baru.

o.f

YONP RN\

Langkah 5: Highlightkan 3 titik gambar rajah di bawah. Klik “Construct”, “Arc through 3
points” supaya membentuk satu arka yang baru.

NPRBENO - v

A ™
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Langkah 6: Highlightkan 3 titik seperti gambar rajah di bawah. Klik “Construct”, “Arc through
3 »poi_nts” supaya membentuk satu arka yang baru.

8
k-
,,,,,,,,,,,,,,,

)

Arc through 3 Peints

A
2z
i
>

Langkah 7: Jadikan titik B sebagai pusat putaran (make center). Highlightkan titik dan garis
seperti gambar rajah di bawah. Objek tersebut berputar pada titik B secara 60 darjah ikut
arah jam. Klik “Transform”, “Rotate”, isi 300 darjah (atau 60 darjah ikut arah jam), klik

“Rotate”.
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~ @ Foced Arghe
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B

Langkah 8: Klik “Construct”, “Midpoint” untuk menghasilkan titik tengah pada garis tersebut
seperti yang telah ditunjukkan pada gambar rajah di bawabh.

TONPRNO - B
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Langkah 9: Tandakan 2 titik seperti gambar rajah di bawah.

Langkah 10: Highlightkan 3 titik seperti gambar rajah di bawah. Klik “Construct’, “Arc
through 3 points” supaya membentuk satu arka.

Langkah 11: Tandakanl titik antara dua titik tersebut. Highlightkan 3 titik tersebut seperti
gambar rajah di bawah. Klik “Construct”, “Arc through 3 points” supaya membentuk satu

arka yang baru.

Arc through 3 Points

.....

&
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Langkah 12: Jadikan titik tengah tersebut sebagai

pusat putaran (make center).

Highlightkan keseluruhan bentuk, klik “Transform”, “Rotate”, isi 180 darjah, klik “Rotate”.

h .
© Rotat
. B Fanci Ance
‘.“ [0 |degees
A About Center £ R
P Vo | [ Cones .
G
b

Langkah 13: Highlightkan segi tiga sama tersebut, klik “Display”, “Hide Segments”.
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Langkah 14: Highlightkan semua titik, right click, klik “Color” untuk memilih warna yang

diingini.

YONPRNO - B




Langkah 15: Highlightkan semua titik kecuali titik F, H, G dan H. Klik “Hide Points”.

& The Ge - o x
© Fie orm  Measure Number _Graph _ Window _Help == - =
.
CrieH
(©) ShiteCurtett
cute
/, o
S
8
A e
@ Shift+Ctrd
Vide the selected objects. without affecting their role in your geometric construction

Langkah 16: Tandakan Titk H sebagai pusat putaran (make center). Highlightkan
keseluruhan objek, klik “Transform”, “Rotate”, isi 180 darjah, klik “Rotate”.
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(©) 3 x
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A. About Center G

/ ot Cancel | [ Rotate
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Langkah 17: Tandakan Titik H sebagai pusat putaran (make center). Highlightkan
keseluruhan objek, klik “Transform”, “Rotate”, isi 120 darjah, klik “Rotate”.
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Langkah 18: Tandakan Titik H sebagai pusat putaran (make center). Highlightkan dua objek
tersebut, klik “Transform”, “Rotate”, isi 120 darjah, klik “Rotate”.
S Edit  Display onstruct  Transform  Messure  Numbes raph  Windo Help mﬁﬂ:‘ij, = ..:

.

Rotate

Rotate By
@ Fund Argle SMarkod Ange

e
About Center /™

oo Cancel Fotme
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Langkah 19: Tandakan bulatan pada setiap objek tersebut. Semua objek tersebut ditukar
warna supaya menunjukkan corak yang berbeza.

€ The Geometer's Sketchpad - [Untitied 1]
« Tran: u i h W ey
File Edit Display Construct Transform Measure Number Graph Window Help -

TONPRNG - *

Langkah 20: Highlightkan keseluruhan objek. Tandakan titik F sebagai pusat putaran (make
center). Klik “Transform”, “Rotate”, isi 120 darjah, klik “Rotate”.

Edit Display Construct Trandform  Measure Number Graph delp =

YONPBNO -
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Langkah 21: Ulangi langkah 20 sehingga terhasilnya teselasi escher berikut.

& The Geometer's Sketchpad - [Untitled 1] - o X

E Y Scoe:[B3 | Pt Lae Pots [P |
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Contoh 6:

Langkah 1: Lukiskan satu garisan lurus.

x
File Edit Display Construct Transform Measure Number Graph Window Help [-=] =]
~

x

>

<
Construct Segment....

12:32 AM
- M W al 42 ENG

2017-04-04

Langkah 2: Klik pada satu titik, klik “Transform”, “Mark Center” untuk menjadikannya
sebagai pusat putaran.

File Edit Display Construct | Transform Measure Number Graph Window Help [-=]x]
Mark Center Shift+Ctrl+F

3

Mark Mirror

Mark Angle

Mark Ratio

Mark Vector

Mark Distance

Translate...

Rotate...

Dilate...

Reflect

Iterate...

Define Custom Transform...
Edit Custom Transforms...

TENPRNO -[F

<
Mark the selected point as the center for rotation and dilation

12:33 AM
2017-04-04
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Langkah 3: Klik garis lurus tersebut.

>
& File Edit Display Construct Transform Measure Number Graph Window Help L=l =]
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Selected: 2 Objects §
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Langkah 4: Klik “Transform”, “Rotate”, isi 90 darjah, klik “Rotate”. Salah satu sisi segi empat

sama dihasilkan.

€| File Edit Display Construct

[ =]

Transform | Measure Number Graph Window Help
ShifteCtrl+F

Mark Center
Mark Mirror
Mark Angle
- Mark Ratio
) Mark Vector
Mark Distance
- Translate...
& Rotate...
ﬁ- Dilate. ..
Reflect
A Iterate...
e Define Custom Transform..
- Edit Custom Transforms.
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Rotate the given object(s) about the marked center, by the marked angle

. .- 12:34 AM
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The Geometer's Sketchpad - [Untitled 1] ]
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Selected: 1 Point




Langkah 6: Klik pada garisan yang ingin diputarkan.

&) File Edit Display Construct Transform Measure Number Graph Window Help [ == =]
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Selected: 2 Objects

ShiftaCtrieF

Mark Center
Mark Mirror

Mark Distance
Transiate...

Edit Custom Transforms...
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Langkah 8: Ulangi Iangkah 6 hingga Iangkah 7 untuk melengkaﬁkan sebuah segi emﬁat.
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Langkah 9: Hasilkan titik-titik seperti berikut.
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€ File Edit Display Construct Transform Measure Number Graph Window Help [ = L= >]
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€| File Edit Display Transf
Point on Object

Midpoint Ctriem
Intersec tion ShifteCtrl+l

[ Segment crrisl |
Ray
Line

Parallel Line
Perpendicular Line
Angle Bisector

Circle by Center +Point

Circle b w Canters Radius
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Construct segment between selected points
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Langkah 12: Pindahkan salinan corak ke sebelah kanan.

&) File Edit Display Construct Transform Measure Number Graph Window Help [=l=]l]
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Langkah 13: Hasilkan beberapa titik untuk membentuk corak lain.

€ File Edit Display Construct Transform Measure Number Graph  Window Help

TONPRNO -
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Selected: 3 Points

Langkah 14: Sambungkan titik-titik tersebut.

<
)| File Edit Display Construct Transform Measure Number Graph window Help ==l
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Langkah 16: Klikkan titik-titik yang ingin disambung.
€0 TheGeometers Sketchpad - [Untitled Tl — SOEESm
I T

€| File Edit Display Construct Transform Measure Number Graph Window Help
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Selected: 2 Points

3

[-[=]=]

&) File Edit Display Construct Transform Measure Number Graph Window Help

TEN>RNO -7

<
] 1:04 AM
= M W ol 42 ENG 4507 0404

Selected: 2 Points

€ File Edit Display Construct Transform Measure Number Graph Window Help
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Selected: 2 Points

Langkah 17: Klik pada segiempat sama, klik “Hide Segments”.
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Selected: 4 Segments
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File Edit | Display | Construct Transform Measure Number Graph Window Help
Point Style >
Line Style »
color .
- Text v
@ Hide Segments ctri+H |
Show All Hidden Shift+Ctrl+H
7 Show Labels curlvk
Label Segments... Alte/
ﬁ. Trace Segments crlsT
A Erase Traces ShiftsCtrl+E
Animate Segments Alts”
7 Increase Speed Alt+)
T Decrease Speed Alt+[
@ Stop Animation
Show Text Palette ShiftsCtri+T A
[ 2 Show Motion Controller
Hide Toolbox

<
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Langkah 18: Klik pada semua titik, klik “Construct”, “Polygon Interior” untuk mewarnakan
bentuk berikut.

€| File EQit Display Construct Transform Measure Number Graph Window Help — = =
-~
| ]

< >

Selected: 13 Points

Num Graph Window Help

Construct | Transform  Measul

Point on Object
El Midpoint CtrieM
. Intersection Shift+Ctri+1
Segments Crelsl

Rays

Lines

Parallel Line
Perpendicular Line
Angle Bisector
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Circle by Center+Point
Circle by Center+Radius
Arc on Circle

Arc thraugh 3 Paints

| Polygon Interior Ctri+P
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Langkah 19: Klik “Construct”, “Circle Interior” untuk melukis bahagian mata.
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&) File Edit Display | Canstruct | Transform Measure Number Graph  Window  Help

Point on Circle
Midpaint Ctri+n
Intersection ShiftsCtrl+1
Segment CtrieL
Ray
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Perpendicular Line
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Circle by Center+Point

Circle by Center+Radius

Arc an Circle

Arc thraugh 3 Points
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Construct the interior of the selected objects-_circles, arcs. or more than 2 points
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Langkah 20: Hiaskan bentuk ikan dan perbanyakkan bilangannya ikan.
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Langkah 21: Pelbagaikan warna pada corak ikan.
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Contoh 7:

Langkah 1: Klik “Custom Tool", “Sample Tools”, Square”.

- ile Edcit D= lanyr Construct T ramsFform Pleasure Floearrmber Sraph e B e Hel e
-
-
/»
| B Custorm Tool |
wis]  File Edlit Display Construct Tramnsformm Frleasure b er Sraph Wil e Help
- Create Fewvs Tool. .
- T ool D pticrs...
SEnowve Script Wisewvwe
@ -~ Toocl Folder ——
Achranced Tools -
/‘ Anirnation Tools -
- Appearance Tools -
_ﬁ, Conics -
- Example Tools -
Fractions -
e . Pobhrgons -
| Sample Toolks - Circurmcircle
4 Sliders - Right Triamngls
Triamngle Centers - || Square ]

@ Choose Tool Folder... Fer=emls

Langkah 2: Lukiskan satu segi empat sama dengan Sampel Tool.

w. File Edit Display Construct Transform Measure  Number  Graph  Window  Help

i
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Langkah 3: Klik “Display”, “Line Style”, “Thin”.

) File Edit Drisplay Construct  Transform Pleasure rMumber Graph Wi e Help
Point Styrle - 0
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Color - | Thin |
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» = Hide Toollbox
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Langkah 4: Klik “Segment Straightedge Tool” untuk melukis dua puluh dua tembereng pada
sisi atas segi empat sama.

«. File Edit Display Construct Transform  Measure  Number  Graph  Window  Help

e
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Langkah 5: Klik pada titik kanan atas dan diikuti dengan titik kanan bawah segi empat sama
yang dibulatkan itu dengan “Translation Arrow Tool” bagi menentu arah vektor. Klik
“Transform”, “Mark Vector”.
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File Edit Display: Construct

4

Tramnsforrm

PMeasure rNumiber Sraph Wi ad o

Hel

i

Plark Center Shift+ Ctri+ F

PAark Pirror
Polark Sungle
Polark Ratic

Prlark Wector |

A

rAark Distance

Tranmnslate...
Rotate. ..
Drilate. ..
Reflect
lterate...

Define Custorn Tramnsformm...

Edit Custornn Transforms...

12 A%

it

“.| File Edit Display Construct Transform  Measure  Number

Graph  Window  Help

.

TONPRNO - ¥
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Langkah 6: Highlightkan kesemua tembereng dan titik-titik yang terjalin. Klik “Transform”,

“Translate”, klik “Marked” pada ruan(-;an “Translation Vector”.
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Sraph W ind owe

rNurmber

Pleasure

Help

i

Plark Center Shift+— Ctri+—F
Prlark PAdirror

PAark Sngle

PAark Segrment Ratic

Plark Wector

Prlark Distance

Translate... |

A

FRotate...
Drilate...
Reflect

lt=rate...

Drefime Custorm Tramsforrmm...

Edit Custorm Tranmnsforrms...
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The Geometer's Sketchpad - [Untitled 1]

e®

File Edit Display Construct Transform Measure MNumber Graph Window Help
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Translation Vector:
) Polar () Rectangular (@) Marked

From:

7

Intersection &5

To

Intersection A4
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Help | | cancel | | Transiate
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La
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gkah 7: Highlightkan kedua-dua segments melintang, klik “Display”, “Hide Segments”.
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Langkah 8: Ulangi langkah 4 hingga langkah 7 iaitu melukis tembereng, tentukan arah
vektor dengan klik pada titik mengikut urutan, klik “Transform”, “Mark Vector”, klik pada
kesemua tembereng dan titik berkenaan yang ingin ditranslasi, klik “Transform”, “Translate”
untuk mendapat imej hasil transformasi translasi, klik pada kesemua segments yang ingin
disembunyikan, klik pada ikon “Display”’, “Hide Segments”. Ulangi kesemua langkah
sehingga mendapat teselasi Escher berbentuk Hornbill.
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Eclit D= lay Constroct TramnsFforrm Fleasure rdurmber Sraph Wi

il Edit Drisola Construct Transformm MMeasure ruarmiber Graph Wi vl oo Help
Prlark Center Shift+ Ctri+ F
Mlarks
Flark SAnale

FAark Segrment Ratio
Mlark Wector

Flark Distance

Translate... |
Rotate...

Diilate...

1 Reflect

lterate...

CDrefime Custorm Tramnsform...
Edit Custorm Tramnsformms. .

The Geameter's Sketchpad - (Untitled 1]
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File Edit Display Construct  Transform  Measure  Number  Graph _ Window  Help

Transiation Vector:
) Polar ) Rectangular ) Marcod

Fram:
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Eclit [ Construct Transforem Pleasure rlurm e Sraph )
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Edit [ — C o rmstruct Tramnsformm Frlecas re [ e =a—— Srapb

\/

Edit Cris e lan- C o rnstruct Transformm PAleasure b er Sraph

e File Edit Display. o nstruct T e . = rurniber Sraph Wi el S Help
PAark Center Shifts Cerl+s F
| - bt
PAark Angle
- PAark Ratio

[ Flark Wector |

@ Mrlark Distance

Tranmslate. ..

Define Custorm Tramnsformm. ..
Edit Custorm Tramnsforrmms...
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Eclit [y —— T ramsfForeem

L re rMurmber Sraph Wi d o Help

Display Construct | T re;
Mlark Center Shift— Ctrie—F

Mark BAirror
Mlark Sngle

Plark Segrment Ratio
Plark Wector

PAark Distance

Tramnslate...
Rotate...
Drilate...
Reflect

Iterate. ..

Defimne Custorm Tramnsforrmm...
Edit Custorm Tramnsforms...

L= The Geometer's Sketchpad - [Untitled 1]
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Ecdit
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Drisplany

Construct

Tramsforrm

FPleasure

MrNurmber

Sraph WA el o Help

Plark
Plark
Plark
PAark

Center
rAirror
Angle
Ratic

Shifts+ CTtrl+ F

Plark

Wecktor

Plark

Dristanmnce

Tramslate...
FRotate...
Crilate...
Reflect

lterate...

Edit CTustorm Tramsforrms...

Chefime Custorm Tramnsformm.
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Edit Drisplany Construct Tramsforrm PMeasurs rNuamber

Sraph Wi o
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Plark Center
Fark PAirror

Plark Sngle

Frark Segrment Ratio
Prlark Wector

Plark Distance

Shifte CErl+— F

Translate...

Rotate...
Dilate. ..

Reflect

Iterate...

Defimne Custornm Tramsform...
Edit Custorm Tranmnsformis...
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The Geometer's Sketchpad - [Untitled 1]
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Langkah 10: Klik “Segment Straightedge Tool”, “Point Tool”, “Translation Arrow Tool” untuk
melukiskan corak dalaman pada rajah.
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Displa Construct  Transform Pleasure rMurmber GSraph Wi el o Help
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= File Edit Display Construct Transform  Measure

v Graph  Windew Help

TONPRNO -

Langkah 11: Klik pada titik-titik bersebelahan mengikut urutan bagi mewarnakan objek dan
imej. Klik “Construct”, “Hexagon/ Triangle/ Polygon Interior”. Ulangi langkah ini sehingga
kdua—dua objek dan imej telah diwarnakan.
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Langkah 12: Klik pada kedua-dua titik yang dibulatkan merah dari kanan ke kiri, Kklik
“Translation Arrow Tool", “Transform”, "Mark Vector”.
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Gragph WA el o Help

wa  File Edit Dis o lan Construct Tranmnsformm Pleasure rurmiber
rark Center Shift+ Ctrl+ F

rAAarke PAvirror
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Dilate...
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Iterate...
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Langkah 13: Highlightkan kedua-dua rajah. Klik “Transform”, “Translate”. Klik “Marked”
ada ruangan “Translation Vector”.
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PAark Center Shift+— CErl—F
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Plark Segrment Ratico
PAAark Wector
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[ Translate. ..

FRotate...
Dilate...
Reflect

Iterate...
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M RAD

" f

313



TONPRNO -[H

Langkah 14: Klik “Point Tool”, “Edit”, “Select All Points”, klik “Diselaz”, “Hide Points”.

it Disploy Constru nsform  Measure  Number  Groph  Window  Help

TONPRNO W

Langkah 15: Ulangi langkah 12 dan langkah 13 untuk mendapat dua baris teselasi Escher
Hornbill dan Cartoon dengan klik pada kedua-dua titik yang dibulatkan merah mengikut arah
vektor yang diingini. Klik “Transform”, “Mark Vector”, highlightkan rajah yang harus

2T

ditranslasi, klik “Transform”, “Translate”.

. File Edit Display ©Construct Transform Measure MNumber Graph Window Help
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Edit

Display Construct

Transform | Measure MNumber

Windeow  Help
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Mark Center
Mark Mirror
Mark Angle
Mark Ratio

Shift+ Ctrl+ F

Mark Vector

Mark Distance
Translate...
Rotate...
Dilate...
Reflect
lterate...
Define Custorm Transforme...
Edit Custorn Transforms,

Construct

Display

Transform Pleasure

Murmber Graph

Wind o Help

ONPRNO B,

v

File Edit

&

Display Ceonstruct

Transform Measure

Mumber Graph

Window  Help

R |

NP RNO

2

v
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¥

Ecdt  Daspley

Coonstruct  Transform

Meazure

Plark Center
Plark P
Mark Angle

Park Segrment Ratio

ror

PAark Wector
MPMark Distance

Shift+ Chrl+ F

Translate...

Rotate...
Drilate...
Reflect

Iterate. ..

Define Custorm Transform
Edit Custorm Transforms,

The Geometer's Sketchpad - [Untitled 1]

PNumber Graph Window Help

ONPRNO -2

v
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File

Edit Display Construct Transforrm Measure MNumber Graph  Window Help

N

ENPRNO

v

File

Edit Display Construct Transformm  Measure MNumber  Graph  Window  Help

Edit Display ©Construct | Transform | Measure Mumber Graph Window Help

Mark Center Shift+ Ctri+ F
Mark Mirror

Mark Angle

Plark Ratio

Pdark Wector

Mark Distance

Translate.
Rotate.
Dilate...
Reflect

lterate...

Drefine Custom Transform...
Edit Custorm Transforms...

Edit Display Construct Transform PMeasure MNMumber Graph Window Help

316



ile Ede Display G Number Graph Wndow Help

YONPRNO - [H!

Mok Diazsnce

Il Transiate ..

| o

: Difete.
-_J Refiect

Heate

Define Custom Transform..
Ecit Custom Transforms..

.. The 'S B 1 1
R T T S e T S R R T
=
/.
-,
.
. File Edit Display Construct Transform Plecasure Mumber Graph W ind o Help
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File

Edit Display Construct Transform Peasure MNMumber Graph  Window Help

N
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Edit

Drisplay

Construct

Transform MPeasure MNumber Graph Wi o Help

. File

Edit

Display

Construct

Park Center Shift+~ Ctrl+~ F
Mark Mirror
Mark Angle
Plark Ratio

Mark Wector

Park Distance
Translate...
Rotate...
Dilate...
Reflect

Iterate.

Define Custorm Transform...

Edit Custorm Transforms...

/e

Transform Pleasure Mumber Graph Window Help

Disptary

Transtcrm

Ntoazurs

The Geometer's Sketchpad - [Untitled 11

Posmber  Graph Window Helo

Edit

Display

Construct

Transform

Measure

Number  Graph  Window  Help
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Contoh 8:
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r

TONPANO - # i

= (= | » o =

Langkah 2: Klik “Display”, “Label Point” dan labelkan titik di sebelah kiri sebagai “A”, klik
“OK”.
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Langkah 3: Labelkan titik di sebelah kanan sebagai “B”, klik “OK”.

N

et Cancel

Langkah 4: Klik pada titik A, klik “Transform”, “Mark Center” untuk menjadikan titik A
sebagai_ titik tengah.

File Edit Display

m | M . ser  Graph Window
Mark Center Shifte CtrlF

ppppppp
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[ T]

, “Mark Center” untuk

Langkah 6: Klik titik ketiga dan label sebagai “C”. Klik “Transform
menjadikan titik “C” sebagai titik tengah.

Mork Cent shife
= »
c
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,—’/ Rotate.

= i Dilate.

.: ¥ | 0 Reflex

A

~ A E B
1

| 2

Langkah 7: Klik pada garisan AC. Klik “Transform”, “Rotate”, isi 60 darjah, klik “Rotate”.

L3

N

Gmorman

YEOND BN

Langka_h 8: Klik “Segment Straightedge Tool”, lukis garisan-garisan kecil sebagai hia.

Langkah 9: Klik pada titik A, klik “Transform”, “Mark Center” untuk menjadikan titik A

sebagai titik tengah.

=

NO -

YONPR
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Langkah 10: Klik pada garisan hiasan, klik “Transform”, “Rotate”, isi -60 darjah, klik
“Rotate”.

=

Langkah 11: Klik pada garisan BC, klik “Construct”, “Midpoint” untuk menghasilkan ttik |
tengah bagi garisan BC.
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Langkah 14: Klik pada garisan bengkok, klik “Transform”, “Rotate”, isi 180 darjah, klik
“‘Rotate”.
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File Edit
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- c Fotate By
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Langkah 16: Klik “Compass Tool” untuk meghasilkan mata pada rajah.

€ The Geome Sketchpad - [Untitled 1]
«/ File Edit Display Construct Transform Measure Number Graph Window Help

kb

&
A
Z
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- A B

Construct circles
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Lal

€ The

ngkah 17: Klik “Display”, “Color” untuk menukarkan warna pada bahagian mata.

Edit | D

Langkah 18: Klik pada titik-titik mengikut urutan untuk mewarnakan bahagian tertentu. Klik

“Construct”, “Polygon Interior”. 7

200

A

Z Palygon interior
i

>

€ The Georr Sketchpad - [Untitled 1]
« File Edit Disg Constr T M, N . Help
B
o Segm tel
Ray=
/, (&
%
P Pantegon Ibaior Ctrep
s
b A B
5. or more than 2 points

Construct ¢
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Langkah 19: Ulangi langkah 18 untuk mewarnakan bahagian-bahagian yang lain pada
rajah.
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Langkah 21: Klik pada titik A, klik “Transform”, “Mark Center”. Klik pada keseluruhan rajah,
klik “Transform”, “Rotate’
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Langkah 22: Klik pada titik B, klik “Transform”, “Mark Center”, klik keseluruhan rajah, klik
“Transform”, “Rotate”, isi 120 darjah, klik “Rotate”.
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€ The Geometer's Sketchpad - [Untitled 1]
« File Edit Display Construct | Transform Measure Number Graph Window Help
Mark Center Shifts Ctrie F ~
>
,
-

YEONP

Mark the selected ( for rotation and dilation
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Q. About Center 5
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Langkah 23: Ulangi langkah-langkah “rotate” untuk menghasilkan teselasi yang seterusnya.
Klik pada titik-titik yang ingin disembunyikan, klik “Display”, “Hide Points”.

€ The Geometer's Sketchpad - [Untitled 1] - [ ] X
© File Edit | Display Construct Transform Measure Number Graph Window Help & x
Point Style > "
® . Line Style >
Color >
) = >
Hide Points Ctri+H
Show All Hidden Shift+Ctrl+H
Show Labels Ctrl+K
Label Points... Alt+/

~J

Trace Points Ctrl+T

Erase Traces

Shift+ Ctrl+E

Als”

Animate Points
> Alt]

Al

Shift+Ctrl+ T

Show Text Palette
Show Motion Controller
Hide Toolbox
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€ The Geometer's Sketchpad - [Untitled 1] - (=] x
© File Edit Display Construct Transform Measure Number Graph Window Help
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Drag or Select this Pentagon Google Chrome




Contoh 9:

Langkah 1: Klik “Define Coordinate System”.

€ The Geometer's Sketchpad - [Untitled 2] — E3
€ File Edit Display Construct Transform Measure Number  Graph Windew Help - & %
Define Coordinate System N ~
L3 N Mark Coordinate System
Grid Form > +
.
Hide Grid
6
Dotted Grid
O] Snap Points 1
Plot Value on Axis...
/, Plot Points... T
i Plot Table Data. 1
> Plot New Function. Ctri+ G
! Plot Parametric Curve... T
—1s —10 = s 10 15
b:
e
s
e
-
< >

Create a coordinate system and axes in the sketch
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Langkah 2: Klik “Segment Straightedge Tool” untuk melukis satu garisan lurus.

# The Geometer's Sketchpad - [Untitled 2] - [&] =
« File Edit Display Construct Transform Measure Mumber Graph Window Help - & x
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Langkah 3: Klik pada satu titik, klik “Transform”, “Mark Center”.
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& Number Graph Window Help
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NP RNO - 7 L

v (=)
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Mark the point as the center for rotation and dilation

Langkah 4: Highlightkan garis lurus dan titik. Klik “Transform”, “Rotate”, isi 60 darjah, klik

“Rotate”.
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Rotate By
@) Fixed Angle
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Langkah 5: Klik pada satu titik. Klik “Transform”, “Mark Center”.

€ The Geometer's Sketchpad - [Untitled 2]
& File Edit Display Construct | Transform | Measure Number Graph Window Help
Shifte Ctrle F

NO -

YENP B

IMark the selected point as the center for rotation and dilstion




Langkah 6: Highlightkan garis lurus dan titik. Klik “Transform”, “Rotate”, isi 60 darjah, klik
“‘Rotate”.
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Langkah 7: Klik pada kesemua titik, labelkan.
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Langkah 8: Lukis tiga segmen dari B ke C.

€ The Geometer's Sketchpad - [Untitled 2] - x
@ File Edit Display Construct Transform Meazure Number Graph Window Help _ & x
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Langkah 9: Kiik titik B. Klik “Transform”, “Mark Center”.

€ The Geometer's Sketchpad - [Untitled 2]
& File Edit Display Construct | Transform | Measure Number Graph Window Help
Mark Center ShifteCtrl+F
L Mark Mirror T
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Mark the selected point as the center for rotation and dilation

Langkah 10: Highlightkan segmen dari B ke C. Klik “Transform”, “Rotate”, isi 60 darjah, klik
“‘Rotate”.

€ The Geometer's Sketchpad - [Untitled 2]
@ File Edit Display Construct Transform  Measure MNumber Graph  Window Help
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Construct Sagmaent

Langkah 11: Klik segmen antara C dan C’, klik “Construct”, “Midpoint”.

€ The Geometer's Sketchpad - [Untitled 2] - b
& File Edit Display | Comstruct Transform Measure Number Graph Window Help _ &=
Point on Segment ~
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Segment CrlsL
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Construct the midpoint of cach selected segment




Langkah 12: Lukis dua segmen bercantum dari C ke titik tengah, klik titik tengah, klik
“Transform”, “Mark Center”.

he Geo

v

&
O
-

YEONP®

Hide Label
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Langkah 13: Highlightkan segmen dari C ke G. Klik “Transform”, “Rotate”, isi 180 darjah,
klik “Rotate”.
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Rotate x
Rotate By
(@) Fixed Angle Marked Angl
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Help Cancel | [ Rotate |
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Langkah 14: Klik pada tiga segmen segi tiga.

€ The Geometer's Sketchpad - [Untitled 2]

« File Edit | Display Construct Transfarm
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Point Style
Line Style
Color

Text

Hide Se
She

Show Text Palette
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Hide Toolbox

Measure  Number Graph Window Help
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Shift=CtrieT

Klik “Display”, “Hide Segments”.
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Langkah 15: Klik semua titik mengikut urutan, klik “Construct”, “Polygon Interior”.

€ The Geometer's Sketchpad - [Untitled 2]

« File Edit Display | Constru Mumber Graph Window Help

Ctele M

Shift-Crel+|

CtrlwL

YONPRNO -

Langkah 16: Kilik titik B, klik “Transform”, “Mark Center”. Highlightkan semua segmen dan
titik. Klik “Transform”, “Rotate”, isi 60 darjah, klik “Rotate”.

€ The Geometer's Sketchpad - [Untitled 2] a5 =
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[ark the selected point as the center for rotation and dilation
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Langkah 17: Highlightkan semua segmen dan titik. Klik “Transform”, “Rotate”, isi 60 darjah,

klik “Rotate”.

@€ The Geometer's Sketchpad - [Untitied 21
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Langkah 18: Ulangi langkah 17 sehingga mendapat corak seperti berikut.

€ The Geometer's Sk etchpad - [Untitled 2] - X
© File Edit Display Construct Transform Measure Number Graph Window Help %
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Langkah 19: Klik “Display”, “Color” untuk tukar warna.
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Langkah 20: Klik “Graph”, “Hide grid”.

€ The Geometer's Sketchpad - [Untitled 2] - =
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Show and hide the active coordinate system's grid

Langkah 21: Klik pada titik G. Klik “Transform”, “Mark Center”.

€ The Geometer's Sketchpad - [Untitled 2]
& File Edit Display Construct | Transform | Measure MNumber Graph Window Help -
Mark Center Shifts Chri+F
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Langkah 22: Highlightkan semua segmen dan titik. Klik “Transform”, “Rotate”, isi 180

darjah, klik “Rotate”.

The Geometer's Sketchpad - [Untitled
&| File Edit Display Construct Transform Measure MNumber Graph Window Help
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Langkah 23: Ulangi langkah 22 sehingga satu teselasi telah terhasil seperti berikut.
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Contoh 10:

Langkah 1: Buka perisian Geometer’s Sketchpad 4.06 M

File  Edit  Dizpl lsy Comstruce  Transform  Messure  Graph  Window |iel

ﬂl

Langkah 2: Klik “Straightened Tool” untuk melukiskan satu garisan lurus xang melintang.
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Langkah 3: Klik “Selection Arrow Tool”, select garisan lurus tersebut. Klik “Construct” ,

‘Pereendicular Lines” untuk membentuk bentuk segi emeat sama.
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Langkah 4: Klik “Compass Tool” untuk melukis dua bulatan seperti berikut.
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Langkah 5: Klik “Point Tool”, labelkan dua titik pada kedua-dua titik persilangan

antara
kedua-dua garisan selari dengan bulatan.
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Langkah 6: Klik “Selection Arrow Tool”, select kedua-dua garisan selari dan kedua-dua

bulatan. Klik “Display”, “Hide Path Objects”.
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Langkah 7: Highlightkan keempat-empat titik, klik “Construct”’, “Segments” untuk
mendapatkan sebuah segi empat sama.
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Langkah 8: Klik “Straightened Tool”, lukiskan empat temberang di dalam kanan segi empat
sama. Klik “Selection Arrow Tool”, select kedua-kedua titik yang ada pada garisan lurus

gang terawal, klik “Transform”, “Mark Vector”.
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Fde Ede Doplay Constuct  Transform  Measme  Graph  Window Help
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Langkah 9: Highlightkan kempat-empat temberang dan titik antara kempat-empat
tembereng tersebut, klik “Transform”, “Translate”.
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Langkah 11: Klik “Selection Arrow Tool”, select kedua-dua titik yang ada pada sisi kanan

segi emEat sama, klik “Transform”, “Mark Vector”.
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Langkah 12: Highlightkan ketiga-tiga tembereng tersebut, klik “Transform”, “Translate”.
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The Geameter's Sketchpad - [Untitied 1] - o HE
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Langkah 13: Highlightkan keempat-empat sisi segi empat sama, klik “Display”, “Hide

Segments”. Corak kura-kura akan terbentuk.
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File Edit Display Construct Transform Measure Graph  Window _Help
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Langkah 14: Klik “Straightened Tool” untuk menghiaskan kura-kura tersebut, klik “Compass

Tool” untuk melukiskan mata kura-kura.
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Langkah 15: Klik “Construct”, “Triangle Interior” atau “Polygon Interior”, right click, pilih
“Color” untuk memilih warna yang diingini pada bahagian-bahagian corak yang tertentu.
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Langkah 16: Klik “Display”, “Show All Hidden”, tandakan kedua-dua titik pada garisan lurus

ang terawal, klik “Transform”, “Mark Vector”.
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Langkah 17: Select semua titik, garisan dan bulatan, klik “Display”, “Hide Objects”.
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Langkah 18: Select corak kura-kura, klik “Transform”, “Translate” dan proses

untuk menghasilkan satu baris corak kura-kura.
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Fle Esit Dupley  Corrocl  Timasfoen Plemiors  Graph  Wmdow  Hep =

Langkah 19: Highlightkan titik yang berada di atas kepala kura-kura dan titik yang berada di
bawah badan kura-kura seperti yang ditunjukkan dalam gambar rajah di bawah. Klik
“Transform”, “Mark Vector”. Highlightkan keseluruhan bentuk kura-kura, klik “Transform”,
“Translate”.
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Langkah 20: Highlightkan titik yang berada di antara cangkerang dan mulut kura-kura
seperti yang ditunjukkan dalam gambar rajah di bawah. Klik pada “Transform”, “Mark
Vector”. Highlightkan keseluruhan imej kura-kura, klik “Transform”, “Translate”. Langkah ini
diulangi sehingga menghasilkan teselasi yang lengkap.
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@& The Geometer's Sketchpad - [Untitled 1] - =
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Langkah 21: Highlightkan semua titik, klik “Display”, “Hide Points”

splay Construct Transform Measure Graph
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File Edit Display Construct Transform Measure Graph Windaw Help [= L& ][

Langkah 22: Klik “Text Tool”, lukiskan sebuah “Text Box”, tuliskan nama corak dalam “Text
Box” tersebut.
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2.4 Langkah-Langkah Penghasilan Sierpinski Gasket

- ‘é"
‘A

Contoh 1:

24

The Geometer's Sketchpad - [Untitled 2] - =
dit_ Display _Construct form _Mea Numbar _Graph _Window _Halp [ L]

Langkah 1: Klik “Segment Straightedge Tool” untuk melukis satu garis lurus.
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Langkah 2: Select satu titik. Klik “Display”,“Label Point”.

The Geometer's Sketchpad - [Untitied 3] - =
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Langkah 3: Labelkan titik sebagai A pada “Properties of Paoint”.
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Langkah 4: Ulangl Iangkah 2 hingga Iangkah 3 untuk melabelkan titik B.

© File Edit Display Construct Trancform Messure Number Graph  Window Help

Langkah 5: Select titik A. KI|k “Transform” “Mark Centre”.
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Langkah 6: Select titik B. Klik “Transform”_, “Rotate”.
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Langkah 7: Isikan 60 darjah klik “Rotate”.
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Langkah 8: Ulangi langkah 2 hlngga Iangkah 3 untuk melabelkan titik C.

i Gasket] =
File Edit Display Construct Transfarm Measure Number _Graph _ Windew »-up (= L]l oe]
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Langkah 9: Select t|t|k A, CdanB menglkut urutan. Klik “Construct”, “Segments”. )

Langkah 10: Select ketlga tlga garls Klik * Construct” “Midpoint”.
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Langkah 11: Select ketlga tiga titik tengah klik * Co_nstruct” “Segments”.
T T T TR - -

360



Langkah 12: Select kesemua sisi luaran segitiga sama sisi, klik “Display”, “Color” untuk
menukar warna.
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uk menukarkan warna setiap sisi segi tiga sama sisi.
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Langkah 13: Ulangi langkah 12 unt

File Fdit Display Construct  Transfarm  Measure  Number  Graph  Window  Help
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Langkah 14: Select titik-titik dalam satu segi tiga sama sisi yang kecil, klik “Construct” ,
“Triangle Interior”. _
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Langkah 15: Ulangi langkah 14 untuk mewarnakan setiap segi tiga sama sisi yang kecil.
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Langkah 16: Select titik A diikuti titik B. Klik “Transform”, “Iterate”.

inski Gasket]
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Graph  Windew Help
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Langkah 17: Klikkan titik A sebagai “First Image”

pada ruangan “Pre-Image” B.

~ fE - W ENG

pada ruangan “Pre-Image” A. Klik titik

i Gasket] =)
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tengah garis AB (titik G) sebagai “First Image”
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Langkah 18: Klik “Display” dalam tetingkap “lterate”. Klik “Decrease Iterations” supaya

“Number of iterations” menjadi 1.
ile Edit Display  Construct  Transform Measure Number  Graph  Window H-\pm e — - ﬂ\,nﬂn,q
Iterate EN
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Langkah 19: Klik “Final Iteration Only”.
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Langkah 20: Klik “Structure”, “Add New Map™.

NPRNO - [n

.

Iterate

A = A
i - =

Numbar of nerations: 1

Pre-image to fest Image ‘
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Langkah 21: Klik titik tengah garis AB (titik G) sebagai “Image” untuk “Pre-Image” A, Klik titik
B sebagai “Image” untuk “Pre-Image” B.
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Langkah 22: Klik “Structure”, “Add New Map”. o

(&>

-

-,

A

-~ crtea |
@

2

Langkah 23: Kilik titik tengah garis AC (titik H) sebagai “Image” pada ruangan “Pre-Image”
A, Kilik titik tengah BC (titik 1) sebagai “Image”pada ruangan “Pre-Image” B. Klik “Iterate”.
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Langkah 24: Select keseluruhan rajah. Tekan “shift’” dan “+” beberapa kali untuk
menghasilkan Sierpinski Gasket.
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Langkah 25: Select keseluruhan rajah. Klik “Custom Tools”, “Create New Tool".
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Langkah 26: Tuliskan nama bagi rajah, klik “OK”.
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Langkah 27: Klik “Custom Tool”. Klik pada titik C dan drag. Satu Sierpinski Gasket baru
akan muncul.
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Langkah 28: Ulangi langkah 27 sehingga memperoleh enam Sierpinski Gasket.
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Langkah 29: Ulangi langkah 12 hingga langkah 15 untuk menghasilkan Sierpinski Gasket
yang menarik. ‘ -
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Langkah 30: Select kesemua titik. Klik “Display”, “Hide Points”.
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Contoh 2:

Langkah 1: Klik “Segment Straightedge Tool” untuk melukiskan satu garisan.

@l Fila Edit Display Construct Transform Massura Numbar Graph  Window Halp [
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Langkah 2: Klik “Text Tool” untuk melabelkan kedua-dua titik tersebut dengan A dan B.
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Langkah 3: Double click di titik B untuk Mark Center.
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Langkah 4: Klik kedua-dua titik A dan B. Klik “Transform”, “Rotate” untuk membuat titik
ketlga segi tiga.
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Langkah 5 Rotate by leed Angle sebanyak 300° about Center B.
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Langkah 6: Labelkan titik tersebut dengan A’. KIik titik A dan titik A’, klik “Construct’,
“Segment” untuk membuat garisan AA’.
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Langkah 7: Klik titik A’ dan t|t|k B untuk membuat garisan A’'B. Klik “Construct” ”Segment”
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— - ‘ﬂﬁﬁ

L

A




Langkah 8: Klik segmen AA’, klik “Construct”, “Midpoint” untuk menghasilkan titik tengah.
raph  Window  Help . \ﬂﬂﬁ

% File Edit Display
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Langkah 9: Klik segmen A’B, klik “Construct”, “Midpoint” untuk menghasilkan titik tengah.
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Langkah 10: Klik segmen AB, klik “Construct”, “Midpoint” untuk menghasilkan titik tengah.
« Fila Edit ‘Conats Tre T casure N va, \ﬂﬂi:

Langkah 11: Labelkan ketiga-tiga titik tengah tersebut dengan C, D dan E.
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Langkah 12: Klik titik C dan titik D. Klik “Construct”, “Segment” untuk membuat garisan CD.

| File Edit Display Number Groph Window Help [= e ] 2
+c
EI cu
Shifte Ctrte]
- Crrle L
/,
-,
A B
~ Cti-p
>

v

NP RNO -

*e

Langkah 14: Ulangi langka
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Langkah 16: Klik t|t|k A dan t|t|k E.
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Langkah 17: Klik “Decrease Iterations” sehingga “Number of Iterations” menjadi 1.
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Langkah 18 Kllk “Structure” “Add New Map”.
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Langkah 19: K|Ik titik E dan titik B.
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Langkah 20: Ulangi langkah 19 dengan titik A’ dan titik C. Klik “Final Iteration Only”, klik
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Langkah 21: nghllghtkan semua titik dan garisan.
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Langkah 22: Klik kekunC| “Shlft” “+” serentak untuk mengubah bentuk.

The Geometer's Sketchpad - [Untitled 1]
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Langkah 23: UIangl Iangkah 22 sehlngga bentuk seperti ini terhasil.
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Langkah 24: Kiik titik A, titik C dan titik D iaitu bentuk segi tiga. Klik “Construct”, “Triangle
Interior” untuk mewarnakan segi tiga tersebut.
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Langkah 25: KI|k pada segi tiga, right click, “Color” untuk menukarkan warna pada rajah
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&) File _Edit_Display [{CORSMER] Transform Measure  Number _ Gra
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Construct the interior of the selected objects-~circles, arcz, or more than 2 points

File Edit Display Construct Transform Measure Number Graph Window Help

905 PM

G
ENG 147272017

[%.]

>

ON>RNO -

v

Choose a color other than those listed in the Color menu

Select Parents
Properties...

Color

Hide Triangle

Hide Label

Label Triangle...

Trace Triangle

Animate Triangle
Perimeter

Area

Plot Value on Triangle...

Send to Back
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Chaose a color other than those listed in the Colar menu

Select Parents.

Properties...

Coler

Hidle Triangle
Hidle Label
Label Triangle...
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Animate Triangle

Perimeter

Area

Plot Value an Triangle...

Sand to Back

Langkah 27: Klik semua titik. Klik “Display”
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Stop Animation
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Hide Toolbox

Graph _Window _Help

“Hide Points”.

- [SIERPENSKI

dor

e H
Shifts Crrle H

Crvk
At/
CtrleT
Shift~ Crrls £
Attat

Al

Ater(

Shifte Ctrle T

v




Contoh 3:
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Langkah 1: Hasilkan sebuah segmen yang mendatar dari kiri ke kanan.
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Langkah 2 Kl|k t|t|k A KI|k “Transform” “Make Center” supaya titik A menjadi titik tengah

Mark Cantar St Carter
=

W!'J\O',

V [
we Vo

Langkah 3: Highlightkan semua garis dan titik. Klik “Transform”, “Rotate”. Isi 60 darjah, klik
“‘Rotate”.
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i
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L;;‘_l'ngka_gh ,4?,K"k titik B’ dan titik B. Klik “Transform”, “Segment”.

Langkah 5: Highlightkan semua segmen. Klik “Construct”, “Midpoint”.

=
B

ONP RN

La{ngk\qh 6: Highlightkan semua titik tengah. Klik “Contrust”, “Segment”.

~ Crtent
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Langkah 7: Klik ketiga-tiga titik segi tiga, klik “Construct”, “Triangle Interior” untuk memberi
warna pada rajah.
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Langkah 8: Right Click dan klik “Color”. Gunakan warna yang menarik. Ulangi langkah ini
kepaqla segi tiga sama yang lain.
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NP RN O -1

v

[T

Langkah 9: Klik tiitk A dan titik B. Klik “Transform”, “Iterate”. Klik titik A ke titik C. Klik
Structure” “Add new map”.
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. Pro-image o Grst lmage
- — [——

& -~ <
Mot of messtera: 3
A o
da e ttep  Cutea
= D E v | [E=
aL = -
1 B
c

~.

<)

= e tmas Map #3 Man 2 Man
- = =

-,

A =) Swee. |
- - mrr
G

»:

376



Langkah 11: Klik “+” dan “-“ untuk menambahkan atau mengurangkan coraknya.

€ The Geometer's Sketchpad - [Untitled 1
© File Edit Display Construct Transform Messure Number Graph Window Help

NPRNO - »
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AVA AVA
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Drag or Select this terated Image

€ The Geometer's Sketchpad - [Untitled 1

© File Edit Display Construct Transform Messure Number Graph Window Help
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NP> RNO -

v ©
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Drag or Select this terated Image

& The Geometer's Sketchpad - [Sierpenski Gasket] =] X
© Fle Edt Displey Comstruct Transform Messure Number Graph Window Help g
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Contoh 4:

v v
AVAVAVAVAVAVAVATS

Langkah 1: Buka “The Geometer’s Sketchpad”.

| File €4t Dwpley Construct Transform Measure Geaph Window Help

Langkah 2: Klik “Segment Straightedge Tool” untuk membentuk satu garisan lurus
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Langkah 3: Klik pada satu titik, klik “Transform”, “Mark center”.

&
z

Ecit Diplay Construct | Tramsform | Messure Number  Graph  Window Help

| ttankCemter e Cter |
Mark Ruror
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Langkah 4: Klik titik yang kedua, klik “Transform”, “Rotate”.

TENPRNO -[¥;

!'"'_

angkah 5: Isi 60 darjah, klik “Rotate”.

The Geometer's Sketehpad - [teselasi Sierpenskil

Edt Diplay Construct Transfomn Messure Number  Graph Window Help

TONPRNO ¥

Langkah 6: Klik kedua-dua titik tersebut, klik “Construct”, “Segment”.

- Fae

YON>RNO -1

Langkah 7: Klik kedua-dua titik tersebut, klik “Construct”, “Segment’.

« File Edit Dmplay Construct Transform Measure Mumber Graph Window Help

P
Curtemt
Intersectio Shifes Cart
| Segment Cretal
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Langkah 8: Satu segi tiga sama sisi dihasilkan.

I-Tsu:l Edit  Diplay Comstruct  Transform  Measure  Number  Graph  Window  Help Jo=]x
O
<
-
A
2
@
|
Langkah 9: Klik garisan tersebut, right click, klik “Medium”.
- |
&
e
-
A
2
@
| 3
Langkah 10: Klik ketiga-tiga garisan, klik “Construct”, “Midpoint”.
IITI = :;_“l* = =Ll
N
o
-
A
Z cune
@
B
Langkah 11: Labelkan semua titik tengah.
ITkI e
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-,
A
4
@
| &
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Langkah 12: Klik pada ketiga-tiga titik tengah, klik “Construct”, “Segment”.

Graph _ Window _Help

YONPRNO - [#;

Langkah 13:

ue Ecit Daplsy Construcs Transt

Hasilkan satu segi tiga kecil di dalam segi tiga yang besar.

omn Mesture Number  Graph  Window Help

=

YTONPRNO [»:

Klik ketiga-tiga titik tersebut, klik “Transform”, “Iterate”.

[©)]
.
-
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z
@
b

Langkah 15: Pilih titik A dan titik C pada garisan yang sama.

e — -
[w.]
(@]
5
-,
A
s
G
b
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Langkah 16: Klik “Display”, “Decrease lIterations” sehingga “number of iteration” menjadi

satu.

=

ONPRNO |

v
e

- -

Langkah 17: Klik “Structure”, “Add new map”.
titik C dan E.

=

YON>RNO -]

Klik dua titik pada garisan yang sama, iaitu

-

Langkah 18: Klik “Structure”, “Add new map”.
titik B dan D.

-~

TONDRAND -

Klik dua titik pada garisan yang sama, iaitu

-

to Map %3 Map =2 Map w1

menambah jumlah iterasi.

Langkah 19: Klik “Shift” dan “+” serentak untuk

Windew  Help

Transform  Measure Number Graph

»

TONPRNO |

- [teselasi Si
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Langkah 20: Membesarkan hasil bentuk dengan menggunakan mana-mana satu titik.

N — = omam
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A ‘AVA A'A A“ A'A'

7 AvaA.vA AN Avxu
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Langkah 21 nght click untuk memlllh warna yang diingini.

- teselasi - O
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4
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(638

B
Langkah 22: Klik “Text Tool” untuk melabelkan rajah sebagai “Sierpenski Gasket”.
e A S - e — —ri
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A

paca

@

b

D SR NI

Langkah 23: Ulangi langkah 21 untuk warna yang diingini.

Sierpenski
Gasket

1

D

TEONPRNO -

Trace Triangle
Animate Triangle
Perimeter

Area

Plot Val

Other...
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Contoh 5:

A'AA'A A'A A'A
ava
AN A%A V
A'A A A'A A'A 'A

Lan%kah 1: Buka “The Geometer’s Sketchpad”.

| File £da Dupley Construct Transform Measure Geaph Window Help

Langkah 2: Klik “Segment Straightedge Tool” untuk membentuk sebuah garisan lurus.

= Fide Ede Duplay Construct  Transform Messure  Mumber  Graph  Window Help el
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Langkah 4: Klik titik sebelah kanan, klik “Transform”, “Rotate”.

o

YONPRNO

Langkah 5: Isi 60 darjah, klik “Rotate”.

=

TONPRNO |

Langkah 6: Klik kedua-dua titik, klik “Construct’i, “Segment”.

piay | Constuce | stom_Messure

x

TONPRNO -

Langkah 7: Klik kedua-dua titik yang lain, klik “Construct’, “Segment” sehingga terbentuk

segi tiga sama sisi.

- lteselasi

= omEm

::::::

YONPRNO -
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File Ede Duplay Constrxt Transtorm Messure Number  Graph Window Help

(N

TEONPRNO

Langkah 8: Klik garisan dasar, Right click, klik “Medium”.

@ File Edt Display Construct Transform Messure Mumber Graph Window Help

TEN>RNO -7

Plet Value on Segment...

Langkah 9: Klik pada ketiga-tiga garisan sisi, klik “Construct”, “Midpoint”.

h_ Window _Help — ==

YONPRNO |

YTONPRNO -
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Langkah 10: Klik kesemua titik tengah mengikut urutan, klik “Construct”, “Segment”
sehingga terhasil sebuah segi tiga kecil di dalam segi tiga yang besar.

= o

L3

YONPRNO -

TENPRND

Langkah 11:

Klik ketiga-tiga bucu segi tiga yang besar, klik “Transform”, “Iterate”.

anstorm | M. Window H

L3
.

YONPRNO

& ®3 | wa [E

Langkah 12: KIik titik A dan titik C pada gqrisan yang sama.

L3

YTONPRNO -
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Langkah 13: Klik “Display”, “Decrease Iterations” sehingga “number of iteration” menjadi

satu.

=~

YONPRNO i

The Geometer's Sketchpad - [teselasi Sierpenskil =

Langkah 14: Klik “Structure”, “Add new map”. Klik dua titik pada garisan yang sama, iaitu
titik C dan E.
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The Geometer's Sketchpad - [teselasi Sierpenski] =

Procimage te Map 2 Map el

~re e
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Langkah 15: Klik “Structure”, “Add new map”. Klik dua titik pada garisan yang sama, iaitu
titik B dan D.
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Fre-image to Mop #3 Map #2 Mop #1
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YONPRNO .

Langkah 16: Tekan “Shift”, “+”secara serentak untuk menambah jumlah iterasi.

Itozetasi - oom-
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Langkah 17: Membesarkan hasil bentuk ini dengan menggerakkan mana-mana satu t|t|k

@ Fie Gdw Display Construct Transiorm Mesvure Number Graph Window Heip Slei

é

x

YEONPRNO -

Langkah 18:

N
/I

.

YONPRNO -

Langkah 19: Klik “Text Tool” untuk melabelkan rajah sebagai “Sierpenski Gasket”.

Edt_ Displey Comstruct Transform _Measure Number _Graph _ Window _Help L=l

Sierpenski
Gasket
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Langkah 20: Klik “Polygon Tool”, Kklik titik-titik mengikut urutan.
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Langkah 21: Right clik , klik “Color” untuk menukar warna.

© File Edt Display Construct Transform Measure Number Graph Window Help

”
>

Sier peCI 1ski
2 Gasket
IN/N/NTN
A A A
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A A A A Label Triangle...

\/ v, AN S
SR AVA AVA AN T
AVAVAVAVAVAVAVA AVAVAVAVAVAVAVAT AV, Animate Trisngle

Other...

Plot Value on Trisngle...
Bring to Front

© File Edt Display Construct Transform Measure Number Graph Window Help -i®lx
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2.5 Langkah-Langkah Penghasilan Sierpinski Carpet

Contoh 1:

Langkah 1: Buka perisian The Geometer’s Sketchpad 4.06M.

& x
File Edit Display Construct Transform Measure Graph Window Help [_]=] =
%, et
el

Ed

Al

»

Langkah 2: Klik “Segment Straightedge Tool” untuk melukis satu garisan melintang.
File Edit Display Construct Transform  MMeasure Graph  Window Help

LI

,Elé

]

e

».l

Langkah 3: Klik “Selection Arrow Tool” untuk highlight titik Kiri.

<

&) File Edit Display Construct Transform Measure Graph Window Help

o/

>
I

32 7
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Langkah 4: Klik “Transform”, “Mark Center”.

File Edit Display Construct

Transform | Measure Graph Window Help

[3le[Ne]- 7]

Langkah 5: Highlightkan titik kanan, klik “Transform”, “Dilate”.

Mark Center Shift+Ctri+F

Mark Mirror
Mark Angle
Mark Ratio
Mark Vector
Mark Distance
Translate...
Rotate...
Dilate...
Reflect

Iterate...

[-]=]=]

File Edit Display Construct Transform Measure Graph Window Help _ & =
(R =1
]
A
A
lad
File Edit Display Construct | Transform | Measure Graph Window Help |- [l =
I, Mark Center Shift+Ctrl+F =]
o Mark Mirror
— Mark Angle
[©) o
=] ark Ratio
A Mark Vecter
A Mark Distance
ld Translate...
Rotate...
Dilate..
Reflect
Iterate...

Langkah 6: Klik

mendapatkan titik yang ketiga.
®

The Geometer's Sketchpad - [Untitled 1]
@ File Edit Display Construct Transform Measure Graph Window Help

“Dilate”, masukkan § pada ruangan Fixed Ratio, klik “Dilate” untuk

_ o mEm

Cl=]=
S

B0 7

Dilate By
@ Fixed Ratio

.

€ Marked Fatio

Help

About Ceriter A

cancel |

Dilate I
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Langkah 7: Highlightkan titik yang kedua, klik “Transform”, “Dilate”. Masukkan % pada
ruangan Fixed Ratio, klik “Dilate” untuk mendapatkan titik yang keempat.

File Edit Display Construct Transform Measure Graph Window Help

x
[l=l=]

[N IR

File Edit Display Construct | Transform | Measure Graph Window Help [HEE
=, Mark Center Shift+Ctrl+F =]
o Mark Mirror
= Mark Angle
©) Mark Ratio
4 Mark Vector
A Mark Distance
il Translate...
Rotate...
Dilate..
Reflect
Iterate...
® The Geometer's Sketchpad - [Untitled 1] — = BEN
File Edit Display Construct Transform Measure Graph Window Help == =
[N =
[©)
-
£ Diilate B
125 D
L3 ® FrecRate MakedRats

About Center A

Help | Cancel | Dilate |

Langkah 8: Highlightkan garisan dan 4 titik mengikut urutan, klik “Custom Tool”’, “Create
New Tool”.

) x
File Edit Display Construct Transform Measure Graph Window Help [NEIE

3ol 7

| Create New Tool...
Tool Options...
Show Script View
-- Tool Folder -
Advanced Tools
Animation Tools
Appearance Tools
Conies

Fractions
Polygons

sample Tools
sliders

Triangle Centers

yrrvvrvworow
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Langkah 9: Masukkan Trisection pada ruangan “Tool Name”, klik “OK”.
()

The Geometer's Sketchpad - [Untitled 1] — =
File Edit Display Construct Transform Measure Graph Window Help [ =] =

[, =]

(5]
=
A
L4

I Show Soript Wiew

Cancal ok |

Langkah 10: Klik “Custom Tool”, “Trisection”. Klik titik keempat dalam garisan melintang

dan klik di sebarang ruang untuk men'ladikannza garisan menegak.

File Edit Display Construct Transform Measure Graph Window Help IHE1E3|

Langkah 11: Klik sekali lagi titik yang teratas pada garisan menegak, klik di sebarang ruang

untuk men'ladikannza garisan melintang seﬁerti dalam gambar ra'lah berikut.

[ File Edit Display Construct Transform Measure Graph Window Help [-l=]l]

Langkah 12: Klik titik pertama dalam garisan melintang di sebelah atas, sambungkan

dengan titik ﬁertama dalam garisan melintang di sebelah bawah.

File Edit Display Construct Transform Measure Graph Window Help [ ]=] =]

Fehel-lx
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Langkah 13: Sambungkan garisan menegak dan garisan melintang dalam kuadrilateral
besar sehingga munculnya 9 kuadrilateral yang kecil.

File Edit Display Construct Transform Measure Graph Window Help

Felel- |

File Edit Display Construct Transform Measure Graph Window Help

I3 T

>
[=l=]=

Iplel 7 Bl

Langkah 14: Klik bucu-bucu kuadrilateral di tengah, klik “Construct”, “Quadrilateral Interior”
untuk mewarnakannya.

File Edit Display

Construct | Transform Measure Graph Window Help

EI= NGl

Langkah 15: Right click, klik “Color” untuk mengubah warnanya.

File Edit Display Construct Transform Measure Graph Window Help

Point On Object

Midpoint Ctrl+M
Intersection Ctrl+l
Segments Ctri+L
Rays
Lines

Parallel Line
Perpendicular Line

Angle Bisector

Circle By Center+Paint

Circle By Center+Radius

Arc On Circle

Arc Through 3 Points

Quadrilateral Interior Ctri+P

l

3]0l ]

Select Parents
Properties.

Color 3

Hide Quadrilateral
Show Label

Label Quadrilateral...
Trace Quadrilateral
Animate Quadrilateral
Perimeter

Area

L

Other...

o
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Langkah 16: Highlightkan 4 bucu bagi kuadrilateral yang besar, klik “Transform”, “Iterate”.

3
File Edit Display Construct Transform Measure Graph Window Help [ =] =
K, =
<]
g
A
ud

[8] File Edit Display Construct | Transform = Measure Graph Window Help [-[=]=]
Mark Center Shift+Ctrl+F [=]
Mark Mirror
Mark Angle
Mark Ratio
Mark Vector
Mark Distance

[,
[©]
]
Al
L

Translate...

Rotate..,
Dilate...
Reflect

Iterate...

Langkah 17: Klik 4 bucu bagi kuadrilateral kecil pada petak pertama mengikut urutan.

(] The Geometer's Sketchpad - [Untitled 1] =
File Edit Display Construct Transform Measure Graph Window Help [= = ]5]
L3 =]
= [ [ o e
4 Predmage To Eirstlmage
A | B = B
Led A = A

— @ = =
D = 3

Murnber of terations: 3

Display | stueus |

Holp | Cencel | [ et |

Langkah 18: Klik “Display”, “Decrease lterations” sehingga Number of Iterations yang
dipaparkan adalah 1. Klik “Display” sekali lagi, klik “Final Iteration Only”.
®

The Geometer's Sketchpad - [Untitled 1] — a8
B8 File Edit Display Construct Transform Measure Graph Window Help

EEN ol

ber of iterations: 3

M

3

-- Iterations --
Increase Iterations +
[ Decrease Iterations -

-- Display As --
|| Full orbit all Iterations)
Final Iteration Only
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The Geometer's Sketchpad - [Untitled

11

=

@) File Edit Display Construct Transform Measure Graph Window Help [ =] =]
LW -]
> ! [———
e Predmage To Firstimage
Al | B o= 5
»' A = Ly
- = = =
=} = B
MNumber of iterations: 1
-- Iterations --
Increase Iterations +
Decrease Iterations -
-- Display As -
Full Orbit (All Iterations)
Final Iteration Only
. H “ ” ““ ”
Langkah 19: Klik “Structure”, “Add New Map”.
[<>] The Geometer's Sketchpad - [Untitled 1] |
File Edit Display Construct Transform Measure Graph Window Help =] =
- =]
()
= |
S |
.
=}
Mumber of iterations: 1.
Diisplay - | -- Mappings --
Add New Map Crri+A

Help

Remove This Map
Create

All Object Images
Non-Point Images Only
v Tabulate lterated Values

-- Move Points On Objects ——
« To Same Relative Location

To New Random Locations

Langkah 20: Ulangi langkah dengan klik pada 4 bucu bagi kuadrilateral kecil yang kedua

dengan mengikut urutan yang asal.
®

The Geometer's Sketchpad - [Untitled 1

|

jm]

B File Edit Display Construct Transform Measure Graph Window Help [-=]=]
I~ N
G
/’ Predmage To Map #2 Map #1
A B = B B
»' A = c A

c = c c

D = B B

Murmber of iterations: 1
Display v| Structure v|
Help | Cancel | lterate |
. H 13 ” 13 ”
Langkah 21: Klik “Structure”, “Add New Map”.
® The Geometer's Sketchpad - [Untitled 1] a
@) File Edit Display Construct Transform Measure Graph Window Help ‘,Hﬁ*”x
I, -
[©]
o
A
»,
Mumber of terations: 1.
Display ™ | -- Mappings --
| Add New Map Ctri+A

Remove This Map

Help

Can

-- Create --
All Object Images
Non-Point Images Only
v Tabulate Iterated Values
-- Move Points On Objects -
+ To Same Relative Location
To New Random Locations
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Langkah 22: Ulangi langkah dengan klik pada 4 bucu bagi kuadrilateral kecil yang ketiga

dengan mengikut urutan yang asal.
®

The Geometer's Sketchpad - [Untitled 1]

[ File Edit Display Construct Transform Measure Graph Window Help

]

Clel]

.7

[#l=po

Prelmage To Map #3 Map #2 Map #1
s =[®& 5 [5
A oo e &
c =[o e [
o =3 F &

Langkah 23: Klik “Structure”,
@

“Add New Map”.

Number of iterations: 1

Dispiay  ~|  Srucwre - |
Help | Cancel | Herate |

Bl

Help

Can)

Remove This Map
-- Create --
All Object Images

Non-Point Images Only
v

Tabulate Iterated Values
-- Move Points On Objects --
To Same Relative Location
To New Random Locations

The Geometer's Sketchpad - [Untitled 1] =
File Edit Display Construct Transform Measure Graph Window Help [= =] =]
2
Al
jlad
Mumber of iterations: 1
DQisplay = Mappings
Add New Map Ctri+A

Langkah 24: Ulangkan langkah dengan klik pada 4 bucu bagi kuadrilateral kecil yang
keempat dengan mengikut urutan yang asal.
®
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EIEAN(c
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The Geometer's Sketchpad - [Untitled 1] — 9
@) fFile Edit Display Construct Transform Measure Graph Window Help _ & =
S
Predmage To Map#4 Map #3 Map #2 Map #1
8 = A B B B
A = [ A & & A
c = c o c c
=] =[c Gl ] &
iNumber of iterations: 1
Display  ~|  gwcue < |
Help | cancel | | heraw |
. HP ” ”
Langkah 25: Klik “Structure”, “Add New Map”.
@& The Geometer's Sketchpad - [Untitled 1] — &
8 File Edit Display Construct Transform Measure Graph Window Help [=l=1=]
Mumber of iterations: 1
Display - -- Mappings --
| Add New Map Ctrl+A

Help

Remove This Map
-- Create --

All Object Images

| v | Nen-Point Images Only

+ | Tabulate Iterated Values

+ | To Same Relative Location
To New Random Locations

-- Move Points On Objects --
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Langkah 26: Ulangi langkah dengan klik pada 4 bucu bagi kuadrilateral kecil yang keenam
dengan mengikut urutan yang asal.

The Geometer's Sketchpad - [Untitled 1] — a9
Hle Edit Display Construct Transform Measure Graph Window Help

[l=]=
[x] =
S
s Predmage To Map #5 Map #4 Map #3 Map#2 Map #1
A B = c A B B .
R A = [¢c A (e &
@ =D c E c
=} = 3 C =} =3
Mumber of iterations: 1
Display '| Structure '|
Help | GCancal | tercte |
Langkah 27: Klik pada Structure dan Add New Map.
The Geometer's Sketchpad - [Untitled 1] — =
File Edit Display Construct Transform Measure Graph Window Help [= =]
Ik_.
©
< Prodmage To Map#5 Map#1 Map#3 Map#2 Map#1
A 8 == [~ & & .
»' ) = c A c (&4
c = o c o S
=} = c =} =3
MNumber of iterations: 1.
Lisplay Mappings
Add New Map cri+A
Help Remove This Map
-- Create --
All Object Images
MNon-Point Images Only

« Tabulate lterated Values
-- Move Points On Objects --
~ To Same Relative Location
To New Random Locations

—

Langkah 28: Ulangi langkah dengan klik pada 4 bucu bagi kuadrilateral kecil yang ketujuh
dengan mengikut urutan yang asal.

The Geometer's Sketchpad - [Untitled 1] — =
File Edit Display Construct Transform Measure Graph Window Help [~ =]
. =)
5] L reme KR
2 Predmage To Map#6 Map#5 Map#i Map#3 Maps#12
A 8 = l_ [ [~ l_
B A = = A
c = D c D
o = o c o
Mumber of itarations: 1
Display v| Structure '|
Help | Cancal | larcte |
Langkah 29: Klik pada Structure dan Add New Map.
The Geometer's Sketchpad - [Untitled 1] — A
File Edit Display Construct Transform Measure Graph Window Help [ =] =]
IT.
<l
e
Al
»
MNumber of iterations: 1
Display -- Mappings --
Add New Map Ctri+A
H Remove This Map
-- Create —-
All Object Images
[+ ] Non-Point Images Only
v Tabulate Iterated Values
Maove Points On Objects
v To Same Relative Location
To New Random Locations
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Langkah 30: Ulangi langkah dengan klik pada 4 bucu bagi kuadrilateral kecil yang kelapan
dengan mengikut urutan yang asal.

The Geometer's Sketchpad - [Untitled 1] —_ A
[8) File Edit Display Construct Transform Measure Graph Window Help = [=]=
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Langkah 31: Klik “Structure”, “Add New Map”.
()
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Langkah 32: Ulangi langkah dengan klik pada 4 bucu bagi kuadrilateral kecil yang
kesembilan dengan mengikut urutan yang asal.

The Geometer's Sketchpad - [Untitled 1] — O
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Langkah 33: Klik “Iterate”.
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Langkah 34: Untuk merumitkan paparan Sierpinski Carpet, highlightkan keseluruhan rajah

Sierpinski Carpet , klik “Shift” dan “+” pada masa yang sama.
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Langkah 35: Highlightkan semua titik bagi kuadrilateral kecil, klik “Display”, “Hide Points”.
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Stop Animation
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Langkah 36: Right click, klik “Color” untuk mengubah warna kuadrilateral di tengah.
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Langkah 37: Klik “Text Tool”, isikan Sierpinski Carpet.
/v\ X
File Edit Display Construct Transform Measure Graph Window Help mm x
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Contoh 2:

Langkah 1: Klik "Segment Straightedge Tool", lukiskan satu garis lurus.

>
€ File Edit Display Construct Transform Measure Number Graph Window Help == =]

YTEONPBNO - #

v
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2017-02-09
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Langkah 2: Klik titik di sebelah kanan. Klik “Transform”, “Mark Center” untuk menjadikan
titik tersebut sebagai pusat.

Number Graph Window Help
Shift+Ctel+F ~

TENPRND -2

< >
Mark the selected point as the center for rotation and dilation

10:55 PM
20170209

Langkah 3: Klik titik di sebelah kiri. Klik “Dilate” iaitu pembesaran. Garis lurus tersebut perlu
dibahagikan kepada tiga bahagian.

Number Graph Window Help [ == se]
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Langkah 4: Isikan % pada ruangan “Fixed Ratio” untuk mendapatkan satu titik pada garis
lurus dengan jarak satu pertiga.

The Geometer's Sketchpad - [Untitled 1]
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Langkah 5: Klik “Transform”, “Dilate” untuk mendapat kedudukan titik yang lain.

. File Edit Display Construct | Transform | Measure Number Graph Window Help 1= [l 5]
Mark Center Shift+Ctri+F ~
Mark Mirrar
Mark Angle
Mark Ratio
Mark Vectar
Mark Distance

Define Custom Transform..
Edit Custom Transforms..

TONPRNO -
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== | =N ‘ o GO |[lwa | s s < N W Ene IOSTEM
. 2 i .y . .

Langkah 6: Isikan 3 pada ruangan “Fixed Ratio” dengan membahagikan garis lurus kepada

tiga bahagian yang sama.
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Langkah 7: Highlightkan garis lurus tersebut.

« File Edit Display Construct Transform Measure Number Graph Window Help
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Langkah 8: Klik “Custom Tools”, “Create New Tool” .

File Edit Display Construct Transform Measure Number Graph Window Help |—||"'||:|
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Langkah 9: Isikan “Trisection” pada ruangan “New Tool”.
[ The Geometer's sketchpad - [Untitled 1] — =
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Langkah 10: Klik “Custom Tool” untuk melukis garis Trisection.

Edit Display Construct Transform Measure  Number  Graph  Window Help
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Langkah 11: Lukiskan garis Trisection yang kedua.
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angkah 12: Lukiskan garis Trisection sehingga menghasilkan corak ini.
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Langkah 13: Klik keempat-empat titik yang berada di kawasan tengah mengikut arah jam.
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Langkah 14: Klik “Construct”, “Quadrilateral Interior” bagi mewarnakan bahagian itu.
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Langkah 15: Klik “Display”, “Color” untuk memilih warna yang diingini.

Display | Construct Transform Measure Number Graph Window Help

€ File Edit
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Langkah 16: Klik titik-titik bagi kawasan yang hendak diwarnakan.

€. File FEdit Display Construct Transform Measure Number Graph  Window  Help
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Langkah 17: Klik “Construct”, “Polygon Interior” supaya dapat memberi warna kepada
kawasan-kawasan tertentu.

| File Edit_Display
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Langkah 18: Ulangi langkah 15 untuk menghasilkan warna yang diingini.
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Langkah 19: Klik keempat-empat titik yang berada di bahagian penjuru bagi corak tersebut
mengikut arah jam atau arah lawan jam.
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Langkah 20: Klik “Transform”, “Iterate”.
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Langkah 21: KIik titik pertama pada petak pertama mengikut arah jam sebagai first image
bagi titik B.
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Langkah 22: Klik titik kedua pada petak pertama mengikut arah jam sebagai first image bagi
titik C.
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®] File Edit Display Construct Transform Measure Number Graph  Window  Help [l ]l=]
[=.
A
-~
| ]
< >

11:13 PM
> 2017-02-09

The Geometer's Sketchpad - [Untitled 1] — =
Windo =1p [==]

[~

. s 1 o e

- L//’ e B e

P B

A / o - —

- / AN —

@ E | [
> / e | = [ s

PSR o RGN [ I e

Langkah 24: Klik titik keempat pada petak pertama mengikut arah jam sebagai first image
bagi titik D.
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Langkah 25: Klik “Add New Map” untuk petak yang kedua.
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Langkah 26: Ulangi langkah 21 hingga 24 untuk petak-petak yang lain selain petak di
tengah.
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Edit Display Construct Transform Measure Number Graph Window Help

Display Construct Transform Measure Number Graph Window Help

|
I
|
s
E

Display | Stuctra  ~ |
| Hep | | cancel | | itersts
>
= =z Wl

N> BNO

v




Langkah 27: Klik “Point Tool”, “Edit”, “Select All Points”.

& File | Edit | Display Construct Transform Measure Number Graph Window Help _ =
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Langkah 28: Klik “Display”, “Hide Points”.
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Contoh 3:

THE GEOMETER'S

| j I
D
—
- SKETCHPAD
~
5 .
>

= File FEdit Display Construct Transform Measure Number Graph Window Help

angkah 3: Klik “Translation Tool”.

truct  Transform  Measure  Number  Graph  Window  Help
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Langkah 4: KIlik titik kiri kedua garis lurus itu. Klik “Transform”, “Mark Centre”.
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Langkah 5: KiIik titik kiri, klik “Transform”, “Dilate”.
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Langkah 6: Isikan § dalam ruangan “Fixed Ratio”, klik “Dilate”.

The Geometer's Sketchpad - [Untitled 1]
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Langkah 7: Ulangi langkah 4 dan 5 dengan mengisi 2 dalam ruangan “Fixed Ratio”.
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The Geometer's Sketchpad - [Untitled 11
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w:| Fide Ecit  Display  Construct  Transfonm  Messure  Numiber  Graph _ Window _Help
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Langkah 8: Highlightkan garisan lurus dengan empat titik tersebut.

Murmber  Graph  Window  Help.

= File Edit Display
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Langkah 9: Klik “Custom Tool”, “Create New Tool”.

& File Edit Display C ct T Graph Window Help
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File Edit Display <Construct Transferm Measure MNumber  Graph  Window Help
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Animation Tools
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Example Tools
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Triangle Centers

Choose Tool Folder...

Langkah 10: Isi “Trisection” dalam ruangan “Tool Name”.
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Langkah 11: Klik “Custom Tool”, “Trisection”.
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angkah 12: Gunakan “Trisection” untuk membentuk sebuah segiempat tepat.
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Langkah 13: Sambungkan titik A dengan titik B, titik C dengan titik D secara melintang.
Sambungkan titik E dengan titik F, titik G dengan titik H secara menegak.
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angkah 14: Klik titik E, right click, klik Hide Label dan ulang dari titik A ke titik H.
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Langkah 15: Klik “Translation Arrow Tool”, “Polz(-qon Tool”.
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“. File Edit  Display Construct  Transform  Messure  MNumber  Graph  Window  Help
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Langkah 16: Klik pada keempat-empat titik segiempat yang berada di tengah mengikut
urutan ikut arah jam.
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©. File Edit Display ©onstruct  Transform  Measure  Mumber  Graph  Window  Help
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Langkah 17: Klik “Translation Arrow Tool”, klik pada segiempat di bahagian tengah. Right

click, klik “Properties”.
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Langkah 18: Kilik “Opamty" isikan seratus peratus (100%), klik “OK”.

The Geometer's Sketchpad - [Untitled 1]
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Langkah 19: Klik pada mana-mana satu titik dan drag untuk membuktikan bahawa poligon
itu adalah dinamik dan fleksibel.
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Langkah 20: Klik pada keempat-empat titik luaran yang berada pada empat sudut masing-
masing dengan urutannya bermula dari kiri atas, kiri bawah, kanan bawah dan kanan atas.
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Langkah 21: Klik “Transform”, “Iterate”.
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Langkah 22: Klik “DS|pIay” “Final Iteration Only”.

Transfarm  Measure Mumber aph  Windew  Help

Langkah 23: Klik pada keempat-empat titik luaran yang berada pada empat sudut masing-
masing lagi dengan urutan bermula dari kanan bawah, kanan atas, kiri atas dan kiri bawah

untuk meng|5| ruang First Images bagl Pre-Images.
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Langkah 24: Klik “Dlsplay “Decrease lterations” sehingga Number of Iterations menjadi 1.
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Langkah 25: Klik “Structure”, “Add New Map

Edit  Display Construct Transform  Measura  Numb Gr Window Hal

.-rr-

rRNPRNO [

Mumber of terations: 1.
Display = | Struet., ~

| tee | [ Cancet | [ Remi= ]

Langkah 26: Klik pada keempat-empat titik segiempat yang berada di tepi segiempat yang
telah mengalaml proses Iteration bagl mengenal pasti titik imej yang seterusnya.
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Langkah 27: Ulangi langkah 25 hingga langkah 26.
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Langkah 28: Klik “Display”, “Increase lteration” untuk menampak teselasi Sierpinski Carpet
yang lebih ketara.
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© The Geometer's Sketchpad - [Untitled 1]
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Number of itarations: 4.

Langkah 29: Klik “Iterate” untuk mendapat satu permukaan daripada Sierpinski Carpet yang
berbentuk dalam tiga dimensi (3D).
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Langkah 30: Klik pada mana-mana satu titik dan drag untuk membuktikan bahawa teselasi
itu adalah dinamik dan fleksibel.
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Langkah 31: Highlightkan ra'lah, right click, tukar warna.
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Langkah 32: Klik “Custom Tool”, “Create New Tool”, isikan nama rajah Sierpinski Quad.
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Langkah 33: Klik “Custom Tool", klik “Sierpinski Quad”.
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Langkah 34: Klik pada titik kanan bawah Sierpinski Quad, drag ke arah kanan lebih kurang
tiga puluh darjah (30).

File Edit Display Construct Transi form  Measure  Number Graph  Window Help

Langkah 35: Sambungkan Sierpinski Quad dari titik itu dengan drag ke atas lebih kurang

sembilan puluh dariah 592"2

«. File Edit Display Number  Graph  Window Help
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Langkah 36: Sambungkan Sierpinski Quad, drag ke arah kiri lebih kurang seratus lapan
puluh darjah (180) dan seterusnya tarikkannya balik ke titik permulaan itu. Hasilnya
terbentuk dua permukaan Sierpinski Carpet yang berbentuk 3D.
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Langkah 37: Klik pada titik kiri atas Sierpinski Quad asas itu dan diikuti dengan titik kanan
atas dan drag ke arah kanan lebih kurang sepuluh darjah (10

© File Edit Display Construct Transform Measure Number Graph Window Help
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« File Edit Display Construct Transform Measure Number Graph Window Help
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Langkah 38: Drag titik terakhir kembali ke titik permulaan. Hasilnya terbentuk Sierpinski

Carﬁet zang berbentuk 3D.
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2.6 Langkah-Langkah Penghasilan Koch Snowflake

Contoh 1:

Langkah 1: Klik “Segment Straightedge Tool”. Lukiskan satu garis lurus.
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Langkah 2: Klik “Translation Arrow Tool”. Klik “Display”, “Label Paoint”.

The Geometer's Sketchpad - [Untitled 1] =

Show Motion Controller
Hide Toolbox

& File Edit | Display | Construct Transform Mea: Number Graph Window Help
Point Style >
Line Style O
Color v
. Tow v
Hide Point CtrisH
® Show All Hidden Shift+ Ctrl+H
Show Label Cariek
/ b | LabelPoint.. Alt/
ﬁ Trace Point Ctrl+T
3 Erase Traces Shifts Ctrl+ E
A Animate Point Al
I ed Alte]
Y D Alte[
@ Show Text Palette Shift+CtrlsT

<
Set or change the label of each selected object

o 441PM
NG ey

< i

444



Langkah 3: Labelkan titik sebagai A pada ruangan “Porperties of Point”, klik “OK”.
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Properties of Point A Ex

[bioet | Label |

Langkah 4: Ulangi Iangkah 2 hingga langkah 3 untuk melabelkan titik B.

The Geometer's Sketchpad - [Untitled 1] =]
) File Edit Display Construct Transform Messure Number Graph Window Help (==
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Langkah 5: Select titik A. Klik “Transform”, “Mark Center”.

The Geomﬂer s Sketchpad - [Untitied 1]

Number _Graph  Windew _Help [= =[]
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File Fdit Display Construct | Transfa
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The Geometer's Sketchpad - [Untitled 1]

Langkah 6: Select titik B. Klik “Transform”, “Dilate”.
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Number Graph Window Help
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Dilate the given object(s) about the marked center, by the marked ratio
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Langkah 7: Isikan = pada ruangan “Fixed Ratio”, klik “Dilate”.

-« The Geometer's Sketchpad - [Untitled 1]
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Langkah 8: Ulangl Iangkah 7 dengan |S|kan =

The Geameter' smhp-d [Untitied 11 = I
L=l )[==]

Fila Edit Display Construct  Transfarm  Messare  Numbsr  Graph  Windew  Help

Langkah 9: Ulangl Iangkah 2 hingga langkah 3 untuk melabelkan dua titik tersebut.

The Geometer's Sketchpad - [Untitled 1] = e
[=ll=1=]

.45\ Edit Display Construct Tra er  Graph  Window Help
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Langkah 10: Select titik P. Klik “Transform”, “Mark Center”.

The Geometer's Sketchpad - [Untitled 1]
(=)= [ 5]

Graph  Window Help
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®| File Edit Display Construct

x@m»px@-@




Langkah 11: Select tltle Klik “Transform”, “Rotate”.

The Geometer's Sketchpad - [Untitled 1] o
er Graph Window Help L= e l>e]
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| File Fdit Display Canstruct
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Langkah 12: Isikan 300 darjah ke dalam ruangan “Fixed Angle”.
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Langkah 13: Select kelima-lima titik mengikut urutan bermula dari titik B dan berakhir
dengan titik A. Klik “Construct”, “Segments”.

The Geometer's Sketchpad - [Untitled 1] = .
File Fdit Display raph  Window Help L= e l>e]

:®N>nxo-ﬂ'

Construct seament between selected paints

Langkah 13: Select garisan, klik “Display”, “Hide Segment”.

The Geometer's Sketchpad - [Untitled 1] e
0 File _Edit | Dig Construct Transform Measure Number _Graph _ Windaw _Help [= =[]
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ide the selected objects, without affecting their role in your geometric construction
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The Geometer's Sketchpad - [Untitied 11

Langkah 14: Select titik B diikuti titik A. Klik “Transform”, “Iterate”.

Langkah 15: Select titik B sebagai “First Image” untuk “Pre-Image” B, select titik Q sebagai
“Flrst Image untuk “Pre-Image” A.

-« The Geometer's Sketchpad - [Untitied 11
- Display uct _Transform _Measure nber _Graph _ Window _Help [= L= 1<)

Langkah 16: Klik “Display”, “lterate”. Klik “Decrease Iterations” supaya “Number of
iterations” menjadi 1. _ - )

dit_Display _Construct _Transform Measure Number Graph _ Window _Halp (=L ]>e]

nerate En

Langkah 17: Klik “Final Iteration Only”.

The Geometer's Sketchpad - [Untitied 1]
€ File Edit Display Construct  Transform Messure Number  Graph  Window Help =1/

lterate Ex

Full Ovbi (Al Irarations)
G ]
= P

x@m>nx®-3

e
017

= i = A . ENG

448



Langkah 18: Klik “Structure”, “Add New Map”.

© File Edit Display Canstruct

l\?!,\O-'
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The Geometer's Sketchpad - [Untitled 1] - =
[= e ][]

.

Transfarm  Measure  Number  Graph  Windew  Help.

Iterate En
Praimage to Hstimage

Cteica

Langkah 19: Select titik Q sebagai “Image” untuk “Pre-Image” B, select titik hasil putaran
(tiitk Q') sebagai “Image” untuk “Pre-Image” A.

3 ANCRIT S
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The Geometer's Sketchpad - [Koch Curvel] - =
[= len][>e]

Window _Help

Iterate [ = |

Pre-image to Map =2 Maps1
s ~ [Te | e
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Humber of terations: 1.

Display > Stuct.. ¥

| wein | | Cancel | | herma |

Langkah 20 Klik “Structure” “Add New Map”.

The Geometer's Sketchpad - [Koch Curve] - =
[= Jlen][se]
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CtrieA |

Langkah 21: Select titk Q' sebagai “Image” untuk “Pre-Image” B, select’tiik P sebagai
“‘Image” untuk “Pre-Image” A. i
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| File Edit Display Construct

The Geometer's Sketchpad - [Koch Curve]
Transtarm  Messure Number Groph  Window Help (= Leloe]
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The Geometer's Sketchpad - [Koch Curvel

Langkah 22: Klik “Structure” “Add New Map”.
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Langkah 23: Select titik P sebagai “Image” untuk “Pre-lmage” B, select titik A sebagai
“Image” untuk Pre Image” A. Klik “Iterate”.

The Geometer's Sketchpad - [Koch Curvel
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Langkah 24: Select keseluruhan rajah. Tekan “shift’, “+” secara serentak sebanyak
beberapa kall untuk menghasilkan Koch Curve.

The Geometer's Sketchpad - [Koch Curvel - = EEI
E L= llenl>e]

i Display  Construct form  Messure  Number  Graph  Window Help
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Langkah 25: Select empat garis asal tersebut. Klikkan “Display”, “Hide Segments”.

The Geometer's Sketchpad - [Koch Curve] - &
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Langkah 26: Select keseluruhan objek. Klik “Custom Tool”.

The Geometer's Sketchpad - [Koch Curve] - o
[= e ][=]

File Fdit Display Construct  Transfarm  Measure  Number  Graph  Window  Help
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Langkah 27: Isikan Koch Curve pada ruangan “Tool Name”.

The Geometer's Sketchpad - [Koch Curve] - =
[= lem][ ]

......... Teansfarm  Measure  Number  Graph _ Windew Help

[ Showe Seript View
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Langkah 28: Select titik B. Klik “Transform”, “Mark Center”.

The Geometer's Sketchpad - [Koch Curve]
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Mark the sslected point as the center for rotation and dilation
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Langkah 29: Select titik A. Klik “Transform”, “Rotate”.

The Geometer's Sketchpad - [Koch Curve] - = N
@) File Edit Display Construct | Transfarm] Meas: Number Graph Window Help (= L= ]|
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Rotate the given object(s) about the marked center, by the marked angle
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Langkah 30: IS|kan 300 darjah dalam ruangan “Fixed Angle”, klik “Rotate”.

The Geometer's Sketchpad - [Koch Curve]

o File Display e o Graph_ win cip [=1l=]0e)
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S
- Rotate En
" Rotate By
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Langkah 31: Klik “Custom Tool”. Sambungkan imej titik putaran dengan titik B.

The Geometer's Sketchpad - [Koch Curvel] =
© File Edit Display Comstruct Transfarm Measurs  Number  Graph  Windew Help [ ][]
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& a3 = |
Langkah 32: Ulangl Iangkah 31 dengan menyambungkan imej titik putaran dengan t|t|k A

The Geometer's Sketchpad - [Koch Curvel
Edit_Display _Construct _Transform M. Number _Graph _ Windew _Help \ H |\ |

Langkah 33: Select titik Q diikuti titik B. Klik “Transform”, “Mark Vector”.
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Langkah 34: Select titik B. Klik “Transform”, “Translate”.

The Geometer's Sketchpad - (Koch Curve] - o EE
© File Edit Display Construct Number Graph Window Help (= [=](]
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Langkah 36: Ulangi langkah 33 hingga 35 dengan memilih titik lain sebagai vektor dan
objek.

Edit_ Display _Contruct _Traniform  Masiura  Numbar_ Greph _ Window Haip
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Langkah 37: Klik “Custom Tool”. Sambungkan titik-titik tersebut.
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Langkah 38: Ulangi langkah 33 hingga langkah 37 untuk menghasilkan satu fraktal yang
menarik.

-
€ File Edit Display Construct  Transform Messure Number  Graph  Window  Help = lL= 0]

Langkah 39: Select semua titik. Klik “Display”, “Hide Points”.

The Geometer's Sketchpad - [Koch Curve] - o
) File Edit ranston casure  Number Graph _ Window Help L= Jlem ]l >
te . ~
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Langkah 40: Select salah satu bahagian fraktal tersebut. Klik “Display”, “Color”. Ubah warna
yang diingini.
ﬂ:. Fita _Eatit | Disphy] :,nl.:,m
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Contoh 2:

S g

Langkah 1: Menghasilkan sebuah garis lurus secara mendatar dari kiri ke kan%n.

Measure Number Graph Window Help

€ The Geometer's Sketchp:

Click and dra

Langkah 2: Highlightkan titik B. Klik Transfrom, “Mark Center”.

€ The Geometer's Sketchpad - [Untitied 1] 8 X
© File Edit Display Construct | Transform Messure Number Graph Window Help
Mark Center ShifteCtrleF ~
»
Translate.
oA Rotate
»
- Dilate.
" Reflect
»
terste
A B

Mark the selected point as the center for rotation and dilation
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Langkah 3: Kilik titik A. Klik “Transform”, “Dilate”. Isikan § dalam “Fixed Ratio”. Klik “Dilate”.

e
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Langkah 4: Ulangi langkah 3 dengan menjadikan titik A sebagai titik tengah (Make Center)
dan titik B dipilih menjadi Dilate.
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Langkah 5: Klik B’ sebanyak dua kali untuk menjadikannya sebagai titik tengah (center) dan
highlightkan A’. Klik “Trasnform”, “Rotate”. Isikan 60 darjah, klik “Rotate”.
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Langkah 7: Hubungkan semua titik yang tertinggal dengan menggunakan segmen yang
baru.
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Langkah 9: Klik pada titik A dan titik B’ untuk memutarkannya kepada titik A dan titik B. Klik
“lterate”, “Add New Map”.
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Langkah 11: Klik “Display”, “Increase Iterations” supaya number of iteration menjadi 4. Klik

“Final Iteration Only”, “Iterate”.
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Langkah 12: Hide semua segmen ini supaya sebuah Koah Curve terhasil.
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Langkah 13: KiIik titik A sebanyak dua kali supaya titik A menjadi titik tengah (make center).
Klik titik B, “Transform”, “Rotate”. Isikan 300 darjah, klik “Rotate”.
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Langkah 14: Highlightkan semua objek. Klik “Custom Tool”, “Create New Tool”. Tuliskan
nama rajah sebagai Koch Snowflake, klik “OK”.
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Langkah 17: Highlightkan segi tiga sama tersebut. Right click, klik “Color” dan pilih warna
yang diingini.
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Langkah 18: Tukar warna lain mengikut keinginan dan kesesuaian.
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Langkah 19: Klik titk A, titik B dan titik B’. Ulangi langkah 17 dan langkah 18 untuk
m_e“nghasilkar} corak Koch snowflake yang mempunyai warna yang serupa. o
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Langkah 20: Right Click, klik Preferences.
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Contoh 3:

MERRY CHRISTMAS

Langkah 1: Lukiskan sebuah garisan lurus.

[l

x
File Edit Display Construct Transform Measure Number Graph Window Help [-]=]x]
~

renz2NO0O -[F
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Langkah 2: Klik satu titik, klik “Transform”, “Mark Center” untuk menjadikan titik itu sebagai

usat.
€ File Edit Display Construct | Transform | Measure Number Graph Window Help |- =] =]
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| Mark Center Shift+Ctri+F |
Mark Mirror
Mark Angle

Mark Ratio
Mark Vector

Mark Distance

©
/ Translate...
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Rotate...

ﬁ Dilate... :

Reflect
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Define Custom Transform...
Edit Custom Transforms...
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Mark the selected point as the center for rotation and dilation
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Langkah 3: KIlik titik yang lain.

Edit Display Construct Transform Measure  Number  Graph  Window Help
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Langkah 4: Klik “Transform”, “Dilate”. Isikan % pada ruangan “Fixed Ratio” untuk
membahagikan garisan kepada tiga bahagian yang sama.

The Geometer's Sketchpad - [Untitled 1] — =
Number Graph Window Help [= =] 5]
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Langkah 5: Klik “Dilate” untuk titik yang lain.
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[=.] :
<
e
h_A
A
-~
-
>

Selected: 1 Point

Langkah 6: Isikan g pada ruangan “Fixed Ratio”.
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« File Edil Display Construct Transform Measure Number Graph Window Help
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ankah 7: Klik titik kedua, klik “Transform”, “Mark Center”.

| File Edit_Display Construct | Transform | Measure Number Graph Window Help
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Reflect
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Define Custom Transform..
Edit Custom Transforms..

CRNS AN

v

<
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Langkah 8: KIlik titik ketiga di tepi pusat untuk menghasilkan satu bulatan.
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Selected: 2 Points
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Langkah 9: Klik “Construct”, “Circle by Center + Point”.

®. File Edit Display | Construct | Transform Measure Number Graph Window Help

Point on Object
. Intersection Shift+Ctril
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Ray
Line
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Perpendicular Line
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Circle by Center+Paint
Circle by Center+Radius
Arc on Circle
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Display _Construct M. Number Graph Window Help
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Mark the selected point as the center far rotation and dilation
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Langkah 12: Highlightkan kedua-dua bulatan tersebut.
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Langkah 13: Klik “Construct”, “Intersections”.

h Window Help
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Langkah 14: KIik titik persilangan di atas, klik “Construct”, “Segments”.
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| File Edit Display Construct Transform Measure Number Graph Window Help
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Langkah 15: Klik kedua-dua bulatan.

| File Edit Display Construct Transform Measure Number Graph Window Help [

B

PNPRNOD

v

<
Selected: 3 Objects

Langkah 16: Klik “Display”, “Hide Objects”.

® File Edit | Display | Construct Transform Measure Number Graph Window Help - [ =] =
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Langkah 17: Klik dua titik pada hujung kedua-dua belah garisan tersebut.
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Langkah 19: Namakan titik pertama sebagai B, titik terakhir sebagai A.

The Geometer's Sketchpad - [Untitled 1] — =
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Langkah 20: Kilik titik pertama dan titik kedua.
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Langkah 21: Klik “Add New Map”.
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Langkah 22: Klik titik kedua dan titik ketiga.
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Langkah 23: Klik “Final Iteration Only” untuk menghasilkan corak yang terakhir.
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Langkah 24: Klik “Increase Iterations” untuk mendapatkan corak Snowflakes.
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Langkah 25: Klik bahagian motif.
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Langkah 26: Klik “Hide Objects” untuk menyembunyikan motif tersebut.
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Langkah 28: Klik satu titik lagi, klik “Transform”, “Rotate”.
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Langkah 29: Isikan 60 darjah pada ruangan “Fixed Angle”.
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Langkah 30: Highlightkan corak Koch Curve tersebut.
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Langkah 31: Klik “Create New Tool” di sebelah kiri.
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Langkah 32: Isikan “Koch Curve Fractal” pada ruangan “New Tool”.
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Create and use Custom Tools
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Langkah 35: Hasilkan beberapa corak Snowflakes.
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angkah 36: Tambahkan hiasan pada Snowflakes.
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Langkah 37: Tukarkan warna kepada warna yang diingini.

Edit _Display Construct Transform Measure Number Graph Window Help

¢
-

YONDRNO -

- ™z tH . W€ ENG

Langkah 38: Hiaskan dengan corak lain.
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