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1% Objectivesand Timeline

e |ntroduction (3 min)
— A brief history of transformational geometry
— Its place in the curriculum

e Quick Demonstration (7 min.)

— A demonstration of acompleted T1-92 program and a
similar Interactive page designed to enhance students
understanding of transformations through exploration
and programming.

— Flowchart discussion

« Build TI-Interactive pages that mimic the main
capabilities and learning opportunitiesof (g
programming on the T1-92. (40 min.)



A Quick History: Transformational Geometry in the Curriculum

1965
— Secondary School Mathematics Curriculum Improvement Study (SSMCIS)
« Suggested the inclusion of Affine, Vector, and Coordinate geometry

1967
— Association for Supervision and Curriculum Development (ASCD)
 |nclude motion geometry in the lower grades

1988

— National Council of Supervisors of Mathematics (NCSM), Twelve Components of
Essential Mathematics

* Include transformations; dides, flips, and turns
2000

— National Council of Teachers of Mathematics (NCTM), Principles and Standards_.;.-"ff--, "'_'.I

» Middle-grades students should have had experience with such basic |' | j 1
geometric transformations as translations, reflections, rotations, 4@ 15k
and dilations. In high school they will learn to represent these '|| ‘A -f'.'1F
transformations with matrices, exploring the properties of the | R
transformations using both graph paper and dynamic geometry '.'__-';- % d I
tools. (p. 314) L 5 :Lr__-.___q

| e R



4 Principles ma 3tandards

for ScHoor. MATHEMATICS

Fig. 7.17. Representing areflection using a matrix

Eeflection
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Consider a triangle ABC with vertices A=(-5,1), B=(-4, 7),and C

0 E-example 6.4 _
/ £ JI,r" Reflect the triangle over the line ¥ = x to obtain the triangle A"8°C”
,f"r as shown.
;7;"{ Jr',-r Detarmina a matrix A such that MA = 4", MB=B", and MC=C"’,
£ / ’57 where the points are represented as vectors.
Fi Explore the properties of the matrix M.
.




GRAFFI NE()

0

Prgm

" Set modes
setMode("Angle","Degree")

setM ode(" Pretty Print”,"On")
setMode(" Exact/Approx"”,"Exact")
setMode(" Split Screen”,"Full™)

" End set mode

" Start Info Screens

CIrlO

Disp "This program will produce information”
Disp "about affine transformations of"

Disp "the form"

Disp "

Disp"x'=ax + by + h"

Disp"y'=cx +dy + k"

Pause "ENTER to continue."

CIrlO

The completed T1-92: program Demo

T P
vlwm4ﬁi§&h?&kiﬂ:

For

o M 0
LR TR

138

.
S
EEHI R R LR FH A

ERR
o3
iz a similarity.
Fixed point is
[-1 -2]

Scale factor is
3
EMTER to continue

(il DEG ERRCT

FUKE ZE/20

N G IR
Sl C HEr R o) R ol (Ot A

o F
PR R L

LU TIT
o1 1
[1 0] 1]
Glide Reflection
Axiz of reflection
U=
Glide wector

[1 11
EHTER to continue

MAlH DEG EXACT

FUHC Z0/20

[

Fzr Fz F4

Fa* |F7

1 FEw
vE:EEDDNTFEGEEEEFaPhHathDFaw1

MAIN

DEG EXACT

FUHC




Equations: Description: Picture:
X’ = ax + by + h G“de Reﬂectlon [fri{—TEF-:uz-:Tm Tr*av:eTEeEr“aPhTHath D:“E;w - ﬁ::?T ]
y'=cx +dy +k Axis of reflection
\ b
X'=0x+1y+1 Glide vector
;(/,: ?)z : td)z : E L{—TEEEJM Tr‘ix:irfl?.;r‘iph Hat II:I:*EiTu 4 ﬁ?T |
-
_-J";

X'=ax+by+h

y L{—TEEEJM Tr‘ix:irfl?.;r‘iph Hrisg II:I:*EiTu 4 ﬁy T |

y'=cx+dy +k

.-_-"
-

-_I.-
-

DEG DHACT

FUNEC




4

CLT

Set modes

Start info Screens

A fixed line r4—Fp=2
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A Similar Interactive Program

A quick demonstration.

Affine Transtformations Change values by double clicking on them.

02>al—=Db3->c

1>d0—>ed->f
Input preimage points (x*, y*).
0 >x1 0->yl15—>x2 0->y¥2

Transformation equations and new values:
xl1 :=ax] +hyl +c

x22:=ax2 +hy2+c

3 3

vll :=d-x1 +eyl +1 4 v22=dx2 +ey2+f g

T

O | ga | e [y I | F + o | 3 um)
'l




%- zsimple transformation page - Tl InterActivel

ﬂi a Eile Edit “iew |nzert Format Toole Help
T," OeBéaQVv ih@docT ?
. ITimESNEWF‘I::IITIEII"I j“'IE .j‘ B /7 U ‘ Eg % % % 1;_-5 = iv
LED EBEHMBERBE 0H
/ our g oal\ Building a "Simple" Transformation Page
T(ihprOdu(;e Affine Transformations Change walues by double clicking on them.
IS an
similar 0—>al—>b3->c
pages. 1>d0—>ed->1
F| rst IetS Input a preimage point (x1, y¥1). i
, -5 —>x1 5
4 — yl - :
Transformati on equation: PRl
fol & & "2l

xll:=ax1+byl+c g

yll :=dx1 +teyl +f _q

Le( 'S, 4) is mapped to ( 9, '1).




L ets get started!

e Open Tl InterActive!®
— Type

e Buildinga" Simple" Transformation Page

ITimesNeth:lnman j“EE j| B LI |

HEM- B BB I\i%l@@

Buildine a "Sumple" Transformation Paga

— Note: Font, Size, Bold, Italic, Underline, & Center. Pressreturn

« Affine Transformations Change values by double clicking on them.
(Font size 16) (Font size 12)

Affine Transformations Change values by double clicking on them

» Simple word processor



US' ng the M ath BOX 4@ Upper Left Corner

> store to variable

0 >al—->b5->c

Tl M ath Palette
Edit Math Statistice Tool: Help

1>d0—>ed—->1 e & Q@ [ g
B ¥ gy,
Press return after Oy %L =0
each entry. Use the e o e
backspace key to get L) ]
Plain word the proper alignment
processing. | e* || T || EE |
| SIN [|cos|
Input a preimage point (x1, v1). | 7] 8]
put a preimage point (x1, y1) ES S
Math Box -5 > x1 1 ][2]
g ED-
4 —>vyl | i




= variable assignment

Trﬂl]SfﬂITﬂﬂl_tiﬂﬂ EqUﬂtiUﬂ: | TIEI”FEHE Tool: Help
:ﬂ ) E’l L6 oo -
Ill :=a'11+b'y1+ﬂ 9 h-J'|_ :lx %'rx.’,_f.,“
{0y, .=, N [,
yll :=d-x1teyl+f _{ |onoeEeEy
EN
. | EE |
TSIV
Use the Math Box | 7 11 8 [ 9
for thisentireline. i_ﬂﬂ | 6 |
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Click on the
arrow and choose
XY Line
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Click on
Save to Documen
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Integrated Word Processing

Tl Wath Paletta

Ty Use the math box
=] for the blue text
Le.( X1 -3, y1 4y is mapped

(xll 9 y11 1y,




Extensions, Building the
Complete Transformation Page

Affine Transtformations Change values by double clicking on them.

02>al—=Db3->c

1>d0—>ed->f
Input preimage points (x*, y*).
0 >x1 0->yl15—>x2 0->y¥2

Transformation equations and new values:

xl1 :=ax] +hyl +c x22:=ax2 +hy2+c

3 3

vll :=d-x1 +eyl +1 v22=dx2 +ey2+f

3

4

4 o | 3 um)
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Transformation: Standard Equations

 Most General Linear Transformation (Projective)

. aX+hy+c
asX+bsy+cs™

X

. axX+b2y+c2

asX+bsy+cs™

where

a b o

az b2 c2l#0

as bs C3

» Affine, specialized to the case a,=b,=0 and c,=1

X'=aX+ly+ci_ y'=azx+b2y+c2_where

 Euclidean
— Affine with

a b
az bo

|+

ar b
az bo

%0



Affine and Euclidean Standard Forms (Simplified)

Sheer . Dilation
X'=aix__y'=hoy X=kx_y'=ky
Trangdation

X=X+C_Yy=y+cC2
Rotation
X'= XCcosa —ysina _y'=xsna + ycosa
Reflection
X'=XC0S2a + ysin2a __ y'=Xsin2a — ycos2a

the line of reflection is y=tana
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* Downloads (Request by e-mail) }E

— T3 presentation
— TI1-92 program = l :

* Word document < c'

e TI-92 program format Q@M

» Flowchart Y
— Interactive pages '




