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Case studies — using CAS in three schools

Following is one of three sets of course outline materials and related activities developed and used by
teachers who have worked with CAS as part of the Victorian Curriculum and Assessment Authority’s
(VCAA'’s) Mathematical Methods (CAS) pilot program, and who implemented Mathematical Methods
(CAS) Units 1 to 4 in 2006. The course outlines illustrate a variety of approaches, with different
emphases, and use of documentation.

Case study A

School
Ballarat Grammar School — independent, co-educational, regional, Preparatory—Year 12
Curriculum structure

Year 9

Ballarat Grammar has six Year 9 classes run in the purpose-built Year 9 ‘Heinz Centre*, positioned on
the far north of the Ballarat campus. As part of the students’ Year 9 experience, they participate in a
three-week city stay in Melbourne, based in the Swanston Street ‘City-Cite‘. Mathematics is one of five
core subjects taught at the Year 9 level, the others being LOTE, Art, Beliefs and Values and PE. The

other studies are absorbed into the integrated program.

Mathematics at Year 9 is timetabled for three 60-minute periods per week, except for the Term 4 three-
week block in Melbourne. An independent assignment is set for completion during the Melbourne
experience. The Year 9 Mathematics teachers go to the Year 9 centre and teach the students in their
mixed ability home-room setting. In Semester 2, in addition to the core Maths studies, an Advanced

Algebra group as well as an Extra Maths class are offered.
Year 10

Ballarat Grammar has eight Year 10 Mathematics classes, with classes grouped according to the
aspirations of the students for their future VCE mathematical studies. One class of General
Mathematics (Specialist) Units 1 and 2 is offered to one group of students. Foundation Maths Units 1
and 2 is also offered at Year 10. This leaves six classes that follow the Year 10 Mathematics program,

studied at various levels.

Mathematics at Year 10 is timetabled for four 60-minute periods per week, except for the examination
blocks at the end of both Semesters 1 and 2.

‘Techno Maths’ is also offered as an Extra Maths class elective.

The following Year 9 program is based on two 17-week semesters.
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CAS technology used

CASIO Classpad 300 series

Broad topic block planner

Year 9
Semester 1 Semester 2
Weeks Topic Weeks Topic
1-3 Number systems 1-3 Linear equations and formulas
4-5 Measurement 4-5 Linear graphs
6 Pythagoras’ theorem 6-8 Algebra techniques
7-8 Trigonometry 9-12 Quadratic functions
9-12 Geometry 13-14 Probability
13-14 Indices 15-17 Statistics

15-17 Consumer maths
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The following Year 10 program is based on one 17-week and one 18-week semester.

9-12

13-14

15-17

Year 10
Semester 1
Topic Weeks
Number systems 1-3
Measurement 4-6
Coordinate geometry 7-8
Trigonometry 9-12
Geometry 13-14
Circle geometry and location 15
Business maths 16-17
18
Extension

Semester 2
Topic

Linear equations and formulas
Algebra techniques
Quadratic equations
Quadratic functions
Exponential and logarithmic relations
Variation
Probability
Statistics

Absolute value graphs

Using CAS technology, teachers can draw on the program to develop relevant teaching and learning
activities in the dimensions Number, Space, Measurement, chance and data, Structure and Working
mathematically of the mathematics domain of the Victorian Essential Learning Standards (VELS). A
CASIO Classpad 300 has been used to demonstrate related activities.
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The Classpad 300 series of hand-held technology can be used as a CAS enabled device, and combines
numerical, statistical, graphical, symbolic, geometric and text functionalities within a dynamic
operating system. Consequently, this CAS calculator is much more than just a device principally used
to carry out symbolic manipulation such as algebra. The interplay of various aspects of numeric,
graphic and symbolic calculation is illustrated through the following examples.

Year 9 program

Timeline Level 6

Semester 1 Year 9 Topic VELS Learning focus CAS implementation
Week 1-3 ~ Number systems Number Order of operations
Example 1
e the real number system e set of real numbers P
. L . o irrati Divisibility rules
- arithmetic with N, Z, Q (fractions and irrationals el 2y
decimals), irrationals and squares * surds
- - - e exact and approx context Substitution with whole
e surds operations: +, -, x, rationalise - . - b
simole denominators  arithmetic computations numbers
P (natural, integers, decimals, ~ Example 3
Ratio and rates fractions, irrationals) Eeie
« arithmetic of simplifying ratios Structure Examp:e ‘51
. . . ] xample
GRS, LAl « properties of real number ) _
System (naturaL integers’ Fractions to decimals
rationals, irrationals) Example 6
e use SurdS in Calculations Squares and Square roots
Example 7
Example 8
Simplifying surds
Example 9
Multiplying surds
Example 10
Rationalising denominators
Example 11
Week 1-3  Order of operations [ Edit Action Interactive
CAS Example 1 R R >
—12/-3+Exd4-11 B
Calculate -12+-3+6x4-11=17 17
o

A CAS deals with the order of
operations.

In the Main Menu, type the number, then
EXE.

Alg Standard Cplx Rad qm]
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Week 1-3 Divisibility rules [ Edit Action Interactive
CAS Examp|e 2 £ d:;' g;:: H hd ¥
i . factor 38961 -
Express 3096 as a product of its primes 23.32.43
= 23 x32x43 n
A CAS can express numbers as the
product of their prime factors.
In the Main Menu type the number, then
go to Interactive, Transformation and
Factor.
-
Alg Standard Cplx Rad qm]
Week 1-3 Substitution with whole numbers [ % Edit Action Interactive le Manager ]
CAS 0.5 | [1de [a= [ E All Search
Example 3 5 "*1 ﬁ_; L = |Fl.|rrent: [main =
If a=10,b =2, ¢ =4, evaluate 1atezs-4 aal] I arss
a2 +b? —c? 1]
Answer: 88
Either directly type in the number
substitute or use the facility of defining
variables.
In the Main Menu type10 = a, using
VAR in the mth keyboard. L
hd
Define each of the letters as so, and then
a
type a +b? —c? EXE. - [Cle==]
. Alg Standard Cplx Rad qm] Alg Standard Cplx Rad qm]
To clear these variablesgotoa=, b =,
showing three variables are defined. [ Edit Action Interactive Variable Manager [
Clear these by ticking main and edit, T V] [ Edit View ALl Search
deleting. Even though it will say it is T — I_CUFFE"'F: [rn5in [~]
locked, the variables will be cleared, until ~ ||t#"+=" -4 =al] B main Eharsia
they are defined the next time. 165
1\
Y]
2
43
4
alipi_gl
aa
o
-
a [INFOT ] [Clase ]
had
Alg Standard Cplx Fad qm] Alg Standard Cplx Fad qm]
6
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Week 1-3 Fractions [ Edit Action Interactive [ _Edit Action Interactive |
CAS Example 4 o ] [ e b W = ] i e P
EVaIUate 12 —g = E 7 77
1z &
1 ] ]
Mixed numbers are typed as1+ 2
Use keyboard 2D to type in a fraction. - -
mth |abc [cat | 20 mth |abc [cat | 20
Example 5 = =
nlBli|a|c|a],|2|a|s|=|z]am] |[a]a]i|a]c]2],|2]|a|s]z]z]n]
Evaluate3éx4§+%=§ =" 5|?§2 x: =l .ﬁil?gz x:
= | " 212+ | =™ | &™ lo9a 2=1+]-
. |E||an= = | . |E||an=
| ) { ) ware (e (|M ) O =t vem e
Alg Standard Cplx Rad qm] Alg Standard Cplx Rad qm]
Week 1-3  Fractions to decimals [ Edit Action Interactive
CAS Examp|e 6 B d:] Ez:: H bl F
5.5 -
Write > as a decimal and 43.02 as a 43, 62 a.623
8 ' 2151
fraction. =)
o
Answer: 0.625 and 2151
50
Type in 5/8 and EXE and black the
answer. Then tap the top left 0.5 to %2
icon.
Type in 43.02 and EXE. A fraction will
result.
-
Alg Standard Cplx Rad qm]
Week 1-3 Squares and square roots [ Edit Action Interactive
CAS Example 7 £t dieg] g e L B
Y 361 c3+é>2 =
Evaluate | 3= | =— 261
6 36 =
. TR
Using Keyboard 2D, fractiong and 0 el

power x2 buttons

Example 8

Evaluate (\/ﬁ)z =81

had
2D
nlafifo| o], [3|a|s]z]z ]+

N

Alg Standard Cplx Fad qm]
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Week 1-3  Simplifying surds [ % Edit Action Interactive
CAS 0.5 1 . =
Example 9 azgfes e [ 4
ENET =
Simplify 4480 =165 16445
o
using soft Keyboard 2D \/_ .
-
20
nlafi|e|c|2], [#lay]|z|z ]
- HEEREE
(4]s]e]|[=]=
2a|[+]-
« |E ||AN=
YAR JEXE
Ala Standard Cplx Rad dm]
Week 1-3  Multiplying surds [ Edit Action Interactive
CAS TR T S D
Example 10 o] [ 4
L implifu (g2 G w3 1 B
Expand and express in simplest form simplify (2 "'I'_\.I,;'I_tz 5
V2(\/6 ++3) i
Answer: \/€+2\/§
Use soft Keyboard 2D, then Interactive, -
Transformation and Simplify. [tk [abe [cat | 20 |
n|Bi|a|c|a], [2]a|y]z|z]=]
1 HEERE
= HEHAEE
=N AEIRE
E ||an=
|| YAR [EXE
Alg Standard Cplx Rad qm]
Week 1-3  Rationalising denominators [[%r Edit Action Interactive [ Edit Action Interactive |
CAS Example 11 ] o] [ R Y W ] [ e )
. . . implifuc a5 -2z 2z ol a-j1a =
Express the following with a rational SImPETY 3\":.“'_1.?1""_ 5 —\.E'G_'§|
. 3/5-2y3 -fe .
denominator % 0 z combingt 2 ~.|'21E1 N
2
TFey18 -2-ys
- b 2 bl
Answer: @_\/g or M - -
2 2 2D mth [abe [cat | 20
Use Keyboard 2D, then Interactive, [m[8]ifof<]o], [*|aly|z|e ] |[n]B]i[n] 2], |3]|2|y]z]z]+]|
i imoli ] m—fl7=]|2]["]= ] m—fl7=]|2]["]=
Transformation and Simplify. | | = | | e
Using Interactive, Transformation and =] || =™ | ™ [loog +[-
Combine puts the answer with a common ans - ans
denominator. = || ] | { ¥ |[{is} =
Alg Standard Cplx Rad qm] Alg Standard Cplx Rad qm]
8
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Timeline Level 6 . . .
Semester 1 Year 9 Topic VELS Learning focus CAS implementation
Week 4-5 Measurement Measurement, chance and data  Circumferences
= - - Example 1
 conversion of units ¢ measure, estimate
 perimeters of polygons, circles e perimeter, area, surface Areas of shapes
- area of polygons, circles area, angles Example 2
Areas of circles
Example 3
Avreas of circles using geometry
Example 4
Week 4-5 Circumferences [ Edit Action Interactive [ Edit Action Interactive ‘
CAS Example 1 o e [ e L (= ] [ R ¥
. . . Zmxdn | |[dE2p 2
Find the circumference of the circle S0 1T 40
with radius of 40m = 40 Iy
251.3274123 2@ 1
2x40x 7z cm ~ 251.327 cm o ey

Circumference of circle is C = 2ar .

Either directly type in the number
substitute, or use the facility of
defining variables.

In the Main Menu, type 40 = r , using
VAR in the mth keyboard.

Then type 2ar , EXE. This gives
answer exactly.

Or black exact answer and tap top left
decimal icon for decimals.

Alternatively, have the set up as
decimals in the first place.

Go to settings (pointy icon top left), set
up, basic format, tick decimal
calculation.

251.3274123
n]

mth |abc [cat [ 20 EEIE

mth |abc [cat | 20 ---

|n|E|t|m|(|)|,|%|x|y|z|t 4-| alble(d(e o] 3]
log | In | 7 EE ;?:::1; g2|[~[=
:::E E; Ix-il ggf_ Liirst ggf_
= - W -

L ] - l‘l| ans e || = . |e||an=
TRIG|I2FILI2|OF'TN '-.-'FIR ExE| || TRIG |::HL|:|0PTN = |E=E
Ala Standard Cplx Rad cm] Ala Standard Cplx Rad cm]

k- Edit Action Interactive
Basic Format
Kevwbod Graph Format

Fain

a0 Format
FPresentation

Close

Communic ation

Basic Format Ed

Cormrman Cell

Current Folder

rnain [~]

Default Setup

mth |abc [cat | 20

n|Bi|a|c|a], [2]a|y]z|z]=]

Display
[Mormal 1 [=]

Angle

Fadian [~]

Adwanced
O Complex Format

EDecimal Calculation

% S - i OAssistant
=0 | " +{-
(| ( } :I;; et | [Cancel
Alg Decirmal  Real Rad dm] Alg Decirmal  Real Rad dm]
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Week 4-5
CAS

10

Avreas of shapes
Example 2

Find the length of the hypotenuse and
the area of a right-angled triangle with
shorter sides 6 m and 8 m.

Answer: 10 m and 24 m?

Use fraction, \/_ and xP"" in 2D on
the soft keyboard.

Alternatively, tap the Geometry icon
on the Menu.

Tap the line segment icon and draw
line segment AB. Add the line segment
AC.

The side arrow gets to the
Measurement bar, allowing you to
enter measurements.

Fix a right angle at A and define the
lengths as 6 and 8. Add hypotenuse.

[ File Edit_¥iew Draw |

ELEE [P 4]
E
n
n
]
[~ File Edit Yiew Draw
el 4
]
A = = [
[T}

| - Edit HC-tIl:lI'l Interactive |
b L alEEai

Je2+s2

n}

1k

1@

hal

mth |abe [cat | 20
n|Bfi|a]c|a],|2]|a|s|z|z]n]
- m_[[7[=]=]["[=]

=] =
=i kL] HAEE
=M | ™ 22])+]-
N . |E||an=s
MumSolwe Presentati. |.| (} YAR JEXE
Educational Alg Standard Real Rad qm]
| W Edit Action Interactive ‘
v ] [ ¥
E JeZ4a2 r
1@
%EXB
24
b
-
20
nlafifo| 2], [3|a|y|z]e ]
= HEEED
. = || :
= | e"
m | (>

g

Alg Standard Real Rad gm]

W File Edit View Draw

and using the measurement bar,
the area = 24 m2

W File Edit View Draw

I: [v[z¢ [4[4
E
A = = C
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V File Edit Yiew Draw
E
A (=
L]
Week 4-5 Areas of circles [ Edit Action Interactive [ Edit Action Interactive ‘
CAS Example 3 ] | (Bl ] ¥
. . . . a2 al ([4E2r B
Find the area of the circle with radius SAZ6. 548746 48
of 40 m = 16007cm? ~ 5026.548 e 2 et
1688. 1 1688. 1
Caie A 2 o b2
Area of circle is A=ar SHDE. 548746
Either directly type in the number L] d L]
substitute, or use the facility of
defining variables. Z0 mith |abc | cat | 20 |
A LSRR L R ] F|a|y|=|E | 4= LSRR L R ] %—xyzt#
In the Main Menu, type 40 = r, ,lgl v |TT| (zlele[e]] l’l x| l l
. . C RN 171s]=2ll~]=] |[1oa | In FlE
using VAR in the mth keyboard. ] (e |[=[=]| [ =& | e* =E1e =]
) L =M | " HEDEIEE z 3 |[+[-
Then type zr“, EXE. This gives the P | T 1 e
answer exactly. LIk YAR JEXE| || TRIG J CALC |0PTN '-.-'FIR EE

Or black exact answer and tap top left
decimal icon for decimals.

Alternatively, have the set up as
decimals in the first place.

Go to settings (pointy icon top left), set
up, basic format, tick decimal
calculation.

Alg Standard Real Rad gm]

Alg Standard Cplx Rad qm]

B Edit Action Interactive | W Edit Action Interactive ‘
Easic Format o T R g B
Kewbod Graph Format gl Bi= ] v
Fiain 20 Format = ™
Presentation nr m
ClOoSe e

Comrmunic ation
Lefault Setup

DHZE. 543246
u]

[mth [abc [cat | 20 EEE]

mth |abc [cat | 20 EEE]

HEIBEAEE ,|%—|x|y|z|t 4-|

% m .JE HEE xi
x. E. ].IZIEI. +|-

i ans
LIRS LG EXE
Alg Decimal  Real Rad qm]

HMEIBAER )|,|%—|x|y|z|t 4-|

)

Alg Lecirnal

Real Rad qm]
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Week 4-5 Avreas of circles using geometry [ Edit Action Interactive W File Edit Wiews Draw
CAS Examp|e 4 £ d:;' g;:: H bl ¥ { :
. . . . mEZEE =
Find the area of the circle with radius 4
of mE2"2
2 mm = 4zmm? = 12.566 mm? 0 OEol
Alternatively, using Geometry, draw a
circle.
By tapping two points using the circle B
icon, the radius is constructed and the
circle drawn. Use the measurement bar
to fix radius at 2 mm.
Area found as 12.566 square mm.
W File Edit Yiew Draw ] -
i vlﬂ IE:I Alg Standard Cple Rad dm] Tin]
|;V File Edit \iew Draw W File Edit View Draw
[ 2]z 4] [ &]w]12.56637 4
g
|
| |
Timeline Level 6 . . .
Semester 1 Year 9 Topic VELS Learning focus CAS implementation
Week 6 Pythagoras’ theorem Space Length of the hypotenuse
- : - - Example 1
 right-angled triangles ¢ right-angled triangles
« hypotenuse, other sides, angles « position, length and angle Formula for the length of the
e Pythagorean triads ¢ location hypotenuse
Example 2
 exact and approx answers
« simple shapes Pythagoras’ theorem in exact
form
Example 3
Pythagoras’ theorem with
coordinate geometry
Example 4
12
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Week 6 CAS  Length of the hypotenuse
Example 1

Find the length of the hypotenuse of

the triangle with sides 5 and 12 (= 13).

Type in equation h? =5% +122.

Tap Interactive, Equation/Inequality,
Solve for h.

Take positive answer h =13.

it Action (e e--ame
Transfarmation
d::

solveld

3
Calculation k
Complex 4
Lizt—-Create 3
List—Calculation 3
3
3
3

o Matrix-Create
Matriz—Calculation

Vecot
E!ﬂ;i solve

A=ss=is] dSolwe
appld rSolve
rewrite
exchange
eliminate
getRight

mth [abc [ cat
Eele[s[D]] Zesr
ﬂﬂﬂll absExpand

Ji ..J'E zggﬂnnnect

[ _Edit Action Interactive |

K] i ] [ L ¥
solvelhZ=52+122 R =
fh=-13,h=13}

n}

hal

mth [abe [cat | 20 |EIEIE]

[

ar
x. 6. lt'gl
|

]

not
Alg Standard Real Rad qm]

Iﬂ YAR |E><E

HEIBAER )|,|%|x|y|z|t 4=
[7 =]

=]
x.
||

Alg Standard Real Rad qm]

S Mum solwe

CR—

\ariable:

L]

_|-n--u:u-

f
e
Eadl

i

[ TRIG JcALC JorTH] &
Alg Standard Real Rad dm]

Week 6 CAS  Formula for the length of the

hypotenuse

Example 2

Solve the equation h? =a? +b? for h.

Answer: h=+a?+b? (take positive

answer).

[ Edit Action Interactive
£t o] [ R LS )

|

ri=a®+b?
{h=-12,h=13}
solvechZ=aZ+b2,h)

{he—fa2+02 ,h=faZsp2 }
O

bl
20 |EEE]

Alg Standard Feal Fad qm]
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Week 6 CAS  Pythagoras’ theorem in exact form [ Edit Action Interactive | ([ Edit Action Interactive |
Example 3 S e e e D B ] [ e B
P o2 7 - '
Find the length, x, of the 3" side of a Snlvfcf‘ g ,_m 7 Zads 5
right-angled triangle with lengths 2 b aas Nl s
and 6 and the hypotenuse x. 3
Answer: x 2410 solvech=yaZ+b2 A
nswer. X = | {h=2'\.ll'ﬁ} |
Type in equation h? =22 +62. Tap = =
Interactive Equation/lnequality Solve mth [abc [cat | 20 mth[abe [ cat | 20
forh. ‘ ILI_EILIEILI_LI : IET?IrIEyI:ItT;I ILI_EILIEILI: E 'Ef?'”';":'éi'
Take positive answer h = 2410 =i L0 ] 5[& -7 = LA =e ==
P B ' =N 23| +]|- =M | ™ [loag zlz2l+]-
Alternatively, assign 2= a,6 = b - |E [ ans oAl LB )| ans
y g |.| VAR [EXE |.| ( } {I'ST} VAR |EXE
and use formula h=+/a? +b? . Ala Standard Feal Rad dm] Ala Standard Feal Rad dm]
Remember, afterwards, to go to Variable Manager [X] Variable Manager [X]
h_ Edit Yiew All Search Edit Yiew All Search
a=b= icon to clear the aand b you F:,_,rre,.,t: =i =] IE:._.rre.-.t: (i =]
have defined. O main laVars|al | main Y ar =]
- -
Ala Standard Real Rad qm] Ala Standard Real Rad qm]
Week 6 CAS  Pythagoras’ theorem with | W File Edit View Draw W File Edit View Draw
coordinate geometry Ay FE AL §
Example 4
E
. 5 5
Plot the points A(L,3),B(2,5) onto a set
of axes and find the distance between
them.
Answer: 3.956 d
Using the Geometry icon in Menu, -4 ' 4 B ' 4
coordinates can be placed on axes and
distance found in the Measurement
bar.
Tap the axes icon twice to get axes and e e
points on axes. Then tap the pencil
pointer and flip over to the R = =
measurement bar to define points A 1o
and B.
Tap line segment icon and tap points
A and B to draw segment. Go to
Measurement bar and find distance
between A and B.
Distance between A and B is 3.956
14
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[ % File Edit Yiew Draw
[—+¥]z. 75082

| ¥ File Edit Miew Draw ]
[103]w| TR =

S5 § 5 3

|

]
£
e

|
EX
e

-5 -5
(2,50 L] ]
Timeline Level 6 . . .
Semester 1 Year 9 Topic VELS Learning focus CAS implementation
Week 7-8 Trigonometry Space Finding length of the opposite
. . . . side, with sine
 right-angled triangles ¢ right-angled triangles Example 1
 sine, cosine, tangent ratio e angles o
« finding sides and angles - location E')?fr:]np%;ge hypotenuse
*  sine, cosine graphs Measurement, chance and data . . .
Finding angles using sine and
e measure, estimate angle cosine
« units, formulas Example 3
* degrees Trigonometry and bearings
Example 4
Exploring circular function
(trigonometric) graphs
Example 5
Week 7-8 Finding length of the opposite side, I Edit Action Interactive
i i Easic Format
CAS with sine ST B Gronh Fom: Frp—
Example 1 Main M EEEES:Taail:tinn Current Folder
- L . Close == Communication [main =]
Find the length of the side in the right- Default Setup .
angled triangle opposite the angle 40°, lﬂif:na;i 1 o
with hypotenuse length 20 cm.
Angle
) . Degree &
Answer: sin40° = 2 . x = 20sin 40°
20 Advanced
OComplex Format
~.x=12.86cm ODlecimal Calculation
To work Trigonometry, first set the O Assistant
format from Radians to Degrees. Go to
Settings, Setup, Basic Format, degrees.
Find Trig under the soft keyboard mth, - Zet | [Cancel
Trig. Alg Standard Real Deg qm] Alg Standard Real Deg qm]

Tapping decimal to fraction icon gives
20sin40° ~ 12.86
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|[ % Edit Action Interactive I[ % Edit Action Interactive
USR] il L [ = ] R R :
ZBzin 40 4l |EBsinc4d e
28 5ind 4@ 12.85575219
b ]
- -
mth |abc | cat | 2D mth |abc | cat | 20
w[EL DL | |[EERELDL =
: i HEE RS HEIHE
sin [ =it [[4]5]6 sin | sinct [ 4]5]&][=]=
cos | cost [ 1]2]3 cos | cost JH[1]2]3][+]-
tan | tam? [[@].[E tan | tart [f@]. |e]|ans
£ JCALC JOPTN] VAR _JEXE] & JoALE JopTH] VAR [ERE
Alg  Standard Real Deg gy Alg  Standard Real Deg qm]
Week 7-8 Finding the hypotenuse [ Edit Action Interactive
CAS Example 2 o (] [ i Cornrnon [ Cell
. g _34 = Current Folder
Find the length of the hypotenuse of a ~ ||sclvetsintd2y="2yu) o =
right-angled triangle, with a side of {x= 34 ]
34 cm opposite the angle of 42°. sin(42] Display
b [Marmal 1 [~]
. > 34 34
Answer: sin42° =25 - x=—2" fngls
X sin42° =
Adwanced
.. Xx=50.81cm 20 OComplez Format
. [x[a[i[e]<[>]s [3x|y]z[2[®) || | Bpocimal calculati
Make sure the format is in degrees and = HoEEn Feimat haleulstion
. . = |'- O Assistant
decimalise the answer. Or you can set = (e l==
the format to Decimal calculation at | = |[+-
the beginning. e Ilan=
L |-| ( } VAR [E-E Set Cancel
Length of side is 50.81 cm. e T
Alg Standard Real Deg qm] Alg Standard Real Deg qm]
[ Edit Action Interactive
£t o] [ R LS )

r
Dlve(sin(42)=—34,xh B
X

{x=5@.21226027}

had

[mth [abe [cat | 20
nlafifo| o], [3|a|s]z]z ]+
HEERER

AREE
z[=][+]-
« |E ||an=
YAR JERE

Alg Standard Real Deg gm]
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Week 7-8 Finding angles using sine and cosine [ % Edit Action Interactive [ _Edit Action Interactive |
CAS Example 3 o ] [ e b W = ] i e P
. . ; =4 = ; =4 =
Flnd the unknown angle OppOSIte the solvelsina = a5 solvelsina = a5
Sl.de Iength 34 cm, in a right-angled {x=18la—5in'1[ iy ]+36Ei- con 4=sin'1[ i ]+36Ei- cc\nstn(Z)}
triangle with the hypotenuse of 48 cm. 5 24 24
. 34
Answer: sing° == . 9 = 45.10°
48 - -
hal hal
In the Main Menu, the answers to mth [abe [cat [ 20 mth [abe [cat [ 20
trigonometric equations need to be nlali|ol o], |2 ]ale|=z]am |[n]e]di|o] 2] |3 ]|a]a]=]z]
interpreted as general solutions m|=[n_|7e[2 [z | m | =[m= 7 [e]=]["][=]
with the parameter constn(1) and = |/® ] /o 4]5]e][=[+ = /™| /o 4]5]e][=[+
constn(2) ... | ™ fesaOf L2 3][+]-] || =™ | ™ [esaDf[1]2]=][+]-
= a]. |e][an= —1|a|.|e]|[an=
Taking constants as zero, € = 45.10° . || | )]st} wrr (e || W) € O [{ist) VAR |ERE
Alg Standard Real Deg qm] Alg Standard Real Deg qm]
| W Edit Action Interactive
v ] [ ¥
i =24 =
snlve(sln(x)—48 s ED
4=sin'1[ % ]+36El . cnnstn(Z)}
|{x=sin'1[ L ]}
24
{x=d45. 09947204 }
o
20
nlafifo| o], [3|a|s]z]e ]+
mO] HEEEE
5|6 |[x]+
- AEBE
limO « | E [|&an=
40 VAR |EXE
Alg Standard Real Deg o]
Week 7-8 Trigonometry and bearings W File Edit View Draw
CAS
Example 4 LAv| [ 4
Draw a diagram showing the bearing
of 047°T. -
Angles between lines and true bearings
are found in the Geometry section of C
the Menu. /’
-]
_‘__,_/
-]
E
|
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Week 7-8 Exploring circular function W Edit Zoom Analysis + W Edit Zoom Analysis +
CAS (trigonometric) graphs (T o e 0 T 2 o A

Example 5 sinar ] [sinCary -
Sketch the graph y =sinx.
Type the expression sin x, tap axes
found in yl=,y2= icon, which will
pop up axes. Black the expression, - -
sin x, and drag it into the axes space. Y Y
This is the graph that may present if |A {\ n n r\ n n {\ \ n A n n {\ ﬂ ﬂ
you haven’t defined the scale. Go to 4 k|4 b
Settings, View Window and type the u U U U U U ]/ U U U U v U U M
x-axis and y-axis scale and range you v L
want. % ﬂ
=g Real o] Fad Real o]
kod Edit Action Interactive 1 View Window
Egetupw_ B Y @ Memory
3 12w 1IN0y — =
aif:u Yariable Manager Il I:Ix. log Ow-log
Window Farmm ] 1 =min :H
max - Zm
scale - nS2
dot = B.E4935064935
Wriin -2
max -2
=scale : 1l
c
- [mth [abe [cat [ 20 |EOEIE]
| (el [o[<[o [ [* vzl [¢]
4 pl ([Lea | In | F E[7[=]2][~]=
=2 [ e* | =t [ 4]|5]6]x]|=
u i SEEN RHEEE
b L[ 1 [e=rfa].|e]ars
I | TRIG [ CALC [OFTH] WAR [EXE
Alg Standard Real Rad gm] Alg Standard Real Rad gm]
W Edit Zoom Analysis #
sinC A -
-
-
F (%
b | L
-
L 1
F=ad Real o]
18
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Timeline Level 6 . . .
Semester 1 Year 9 Topic VELS Learning focus CAS implementation
Week 9-12 Geometry Space Angle review
. Example 1
 angles: acute, right, obtuse reflex, e angles xamp
straight - polygons, circles, prisms Angles and parallel lines
« complementary, supplementary o scale Example 2
angles ] e location Polygon facts

 angles and parallel lines Example 3

e polygons
Week 9-12 Angle review [ % File Edit YWiew Draw W File Edit View Draw |
CAS Example 1 [ A[w]EL. 84112 [A[4] [ A][EE [ 4

Sketch an example of each of Acute, B B

Right, and Obtuse angles.

Answer: Tap the Geometry section of

the Menu, draw two line segments, go n

to Measurement bar and show the c

angle as 61.84°,90°,127.14° . / n

—
A A C
| |
[ % File Edit Wisw Draw
[ &[w]127. 1437 [ [4
E
H
C
|
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Week 9-12 Angles and parallel lines [ _File Edit View Draw [ % File Edit View Draw |
CAS Example 2 EALES P 4] [ A]w[120 =0
Show that the anglesat Aand C, ina E E
diagram formed by two parallel lines,
are co-interior. L L
Answer: First construct parallel lines
by tapping the line segment icon and
plotting four points A,B,C,D as in A A
diagram.
Show that the angle at A is 120° and
the angle at C is
60°, ... supplementary,
co-interior.
| |
Week 9-12 Polygon facts [ % Edit Action Interactive
CAS Examp|e 3 B d:] Ez:: H bl F
. i solvelSar+2a+ 75+ 184=258 v
Find the value of the pronumeral in the {x=187
diagram (contains angles of 8x, 2x, 76 o
and 104 around a point in the plane).
Answer: x =18
Solve the equation
8X + 2Xx + 76 +104 = 360 . Go to Main
Menu, Interactive,
Equation/Inequality, Solve.
Alg Standard Real Rad qm]
Timeline Level 6 . . .
Semester 1 Year 9 Topic VELS Learning focus CAS implementation
Week 13-14 Indices Structure Index numbers
. . Example 1
e index laws « expressions, formulas and
« brackets, zero, -ve, fractional equations Index laws
powers  mental, by hand and Example 2
technology-assisted and Z
ero power
CAS methods Exam%le 3
Number Negative indices
« arithmetic computations Example 4
Fractional indices
Example 5
20
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Week 13-14  Index numbers [ Edit Action Interactive
CAS Example 1 P ] = P
=] ™

2V 2%

Write [5] in factor form and then 3_3

(£43
evaluate: 3

2

2 2 2 8 77
Answer: —x—x—=— =

3 3 3 27

O

rth Jabe | cat | 20

In the Main Menu, using fraction and nled o] o] [3[aly|z]z]#]
] ==

power in 2D on the soft keyboard, - B l7l=[=|["[=
either tap Interactive, Transformation, = |/ s[e|[=[+
f 2 orEXE 8 all K R
actor to get —, or to get —. e [[an=
3
3 27 LK VAR |EWE

Alg Standard Real Rad qm]

Week 13-14 Index laws | ¥ Edit Action Interactive
CAS Example 2 S Vel i R B
) 4 1842 w =3 -

2 5
Simplify 10—X><6Las far as v * a
3y 5x 0 ey
possible.

Answer: 4xy* i
b

. 10x* 6y* 20
In the Main Menu, type 3y xg, ~Talslalc !|?|*’|F|Z|£:|

using fraction in 2D on the soft =2t 1EE |? 50 Af
keyboard; press EXE for the answer. M| e :
ml | (>

Alg Standard Real Rad qm]

Week 13-14 Zero power [ Edit Action Interactive
CAS Example 3 Y om0 R P
a A -
apY-z —
Simplify 3b° —2y° . .
1]
Answer: 1

In the Main Menu, type 3b° —2y°

using the mth, VAR on the soft =
keyboard. (Letters that are pronumerals (e [abe [cat | 20 |

h [ ab 20
need the bold letters, so the ClassPad Fd[E k3
doesn’t treat the letters as words.) £
Press EXE for the answer.

Alg Standard Feal Fad qm]
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Week 13-14  Negative indices [ Edit Action Interactive
CAS Examp|e 4 £ d:;' g;:: H hd ¥
- fE A T T =
N 2x? ? 3y~? ’ (y_S) “ax’
Simplify | —| x e o
y X Y
256 % T ey 12
l
Answer: ——
256x" y2 =
. [nth [abe [cat | 20 |EIEIE
In the Main Menu, type mth _abc, cat | 20
NCE eGP DLl
2X 3y~ . . - m_[[7[=]=]["[=
[F] x[ ™ J , using fraction = |/ S REE
; = | " 203|[+]-
and power in 2D on the soft keyboard; e Ians
press EXE for the answer. LIk T [T
Alg Standard Real Rad qm]
Week 13-14  Fractional indices [ Edit Action Interactive
CAS Examp|e 5 B d:] Ez:: H bl F
- 1 % I
Simplify (36x) 2 (3oarn )
A 1 By
nswer: — o
6vx
1 -
In the Main Menu, type (36x) 2 , using 5
fraction and power in 2D on the soft nla[i o[ 3 ]; [Flalv]=z]z]w
keyboard; press EXE for the answer. 113 ~l=
= | /|5 ;l =
H 1=
ans
EXE
Alg Standard Real Rad qm]
22
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Timeline Level 6 . . .
Semester 1 Year 9 Topic VELS Learning focus CAS implementation
Week 15-17 Consumer maths Number Converting percentages
. . . 3 i i i Example 1
« business calculations, fractions, arithmetic computations E ample 5
decimals, percentages (natural, integers, decimals, xamp
+ comparing options fra::tlo:s) Simple interest
« profit and loss, commission ZS Ima fsl - Example 3
e simple interest ﬁe(ﬂrn;g [IELESS, ST Investment problems:
g technology activity
Working mathematically Example 4
e generalisations by
abstracting: words and
symbols
¢ test propositions
« mental, by hand and
technology-assisted
methods
« develop mathematical
models, assumptions and
constraints
e practical, theoretical and
historical problem-solving
contexts
¢ generalise and change
constraints
« use technology to develop
mathematical ideas and
problems
« logical argument
Week 15-17 Converting percentages [ % Edit Action Interactive ([ Edit Action Interactive |
CAS Example 1 ilEalE i | [EEL[EfE e S
17 %XIBB & |25/ 100 2 B
Change the fraction — toa - 5=
25 I I
percentage.
Answer: 68%
Example 2 - -
2D mth[abc | cat [ 20
Change the percentage 96% to a : =
h HEIE AR EERR cercent Form
fraction = R EEED pile?_el_wisﬁ:( Func []
=1 H atles
24 = |[/m] /o a5 e][=[= PolyEvalc
Answer: - = | " [eaaO{TZ[3|[+[=] ||Brods .
|.| {} {|IST} |a « |E ||Aans leTESt( ExE
In the Main Menu, the calculator will YAR EXE| ITAJCIH[M[SFI&[RIE[TUT

cancel down for you.

Alg Standard Real Rad qm]

Alg Standard Real Rad qm]
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Week 15-17 Simple interest [ Edit Action Interactive [ _Edit Action Interactive |
CAS Example 3 o ] [ e b W = ] i e P
10602 o 2 T A
Find the simple interest paid when 1ema] |95 ) @
P =$1000, R=5% p.a., T = 2 years BSE s -
1
Answer: $1 ] r
2
L T /108
Use the simple interest formula 2 el .
| PRT d = |lo =
100 mth [abc [cat | 20 mth [abc [cat | 20
. . . alble | [a[&[eldelic]|>]. 2]
Elthe_rdlrectlytypelnthg number_ _ AR = |[Fle[Bli 7l =Ta1a1=
substitute or use the facility of defining R[T [m N AR EIFEEY| oy = g [y
variables. el r mil A IEAERES AR
£l o | | W
; | | ]
In the Main Menu, type 1000 = P, TRIG gﬂlj': ‘;PN = 'Z?E TRIG gﬂlj': ‘;PN tuE 'Z?E
using VAR in the mth keyboard. | | | |
Alg Standard Real Rad qm] Alg Standard Real Rad qm]
Define each of the letters as so, and o simply
PRT
then type —— , EXE.
100 [ Edit Action Interactive
v ] [ ¥
1A66:E. B5=2/ 168 2
1
o
-
mth |abc [cat [ 20
al|b| e
Fle|lh
k|7 |m
I
o
* o= .
[ TRIG JcALC JorTH] & JERE
Alg Standard Real Rad gm]
24
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Week 15-17
CAS

Investment problems: technology
activity

Example 4

Exploring the relationship between
opening balance interest and closing
balance with Simple Interest.

One option is, using Menu, Statistics,
enter the numbers in the lists. You can
type in a name for each column with a
word up to eight letters. Here columns
are named year, obalance (opening
balance), interest, chalance (closing
balance).

The other option is to open the List
Editor by Main Menu, down arrow, the
table icon and notice that the data is
there in the lists for you with the titles
clearly named as you named them
previously.

By typing the titles of the lists, your
data appears as a set.

Adding the opening balance
(obalance) to interest gives the closing
balance (chalance) you expected.

[[ % Edit Cale SetGraph
B e =

cbalance -
{1106, 1266, 1286, 1406, 15
0

A

cbala.. [listS listc =
1| 1188
2 1288
3 1388
4 1488
5| 1588
Calk Ed
4 [
Fad Auto Standard ]

Closing balance of $1100, $1200, $1300,
$1400, $1500, $1600

[ v Edit Calc Setbraph [ v Edit Calc Setbraph |

. fintere... |

.. |cbala... |

| W Edit Action Interactive
] T

[ 121=
Rad Auto Standard @m]  |Rad Auto Standard ]
([ Edit Calc SetGraph |

Alg Standard Real Rad gm]

——————

Fad HAuto Standard ]

[ Edit Action Interactive

[ Edit Action Interactive

Wear -
{8:1,2,2,4,5%}

obalance
{1866, 1166, 1268, 1308, 14 ¢
| ]

hal

{82 122030 da 50
obalance
{lea6, 1166, 1208, 1308, 14+
linterest
{184, 180, 188, 188, 188, 18+
obalance+interest
{1198, 1266, 1368, 14680, 15
10 bd

ear  [obala.. finters.. Ja]

ear  [obala.. finters.. Jal

e LO P G

kd
15}
1
2
3
4

[} ]
main e ar

list=

[} ]
main e ar

list=

Alg Standard Real Rad qm]

Alg Standard Real Rad qm]
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Timeline Level 6 . . .
Semester 2 Year 9 Topic VELS Learning focus CAS implementation
Week 1-3 Linear equations Structure Solving equations
- : . Example 1
» solve 1,2,3-step linear equations e expressions, formulas and
« inequalities equations Solving equations with
« literal equations e functions: linear gaCUOf:S )
i I « solve equations f(x) = k, k xample
real constant Solving equations including
 applying, transposing formulas e mental, by hand and several fractions
. technology-assisted and Example 3
Ratios and rates CAS methods -
e rates and graphs InzprElfifes
grap Example 4
Literal equations
Example 5
Applying formulas
Example 6
Transposing formulas
Example 7
Rates: distance, time speed
Example 8
Gradient using geometry
Example 9
Exploring rate of change graphs
Example 10
Week 1-3 Solving equations [ Edit Action Interactive
CAS Example 1 P ] ¥
. solvel a+E=—2,x2 -
Solve the equation x +6 = -2 {x=—81}
o
Answer: x=-8
In the Main Menu, type the equation
X+ 6 =—-2, black the equation; go to
Interactive, Equation/Inequality, Solve,
selecting variable x.
-
Alg Standard Real Rad qm]
26
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Week 1-3 Solving equations with fractions [ Edit Action Interactive
CAS Example 2 P ] = P
2 =
) 2x sulve(?—5=3,x)
Solve the equation 3 5=3 [x=12%
l
Answer: x =12
In the Main Menu, type the a
hal
equationz—?j(—S:S,using 2D inthe [mth [abe [cat | 20
. alifo|c|s], [z r |-
soft keyboard. Black the equation; go n_ z = s |§| ?|H|SP|:|TT|
to Interactive, Equation/Inequality, =d ] el
Solve, selecting variable x. | m IR
« |E ||AN=
| | { > VAR |EXE
Alg Standard Real Rad qm]
Week 1-3 Solving equations including several [ % Edit Action Interactive
CAS fractions Eo ] [ P B
Example 3 501VE(_2”5+3+—”;3 =6,x) [
. 2X+3 x+3 {==6}
Solve the equation +T =6 o
Answer: x =6
In the Main Menu, type the b
%43 x43 _ 2
equation +T=6,usmg 2D wla[i o[ 3]s [F x|z [+
in the soft keyboard. Black the =|m|"a | LAEREEY =
equation; go to Interactive, | em :
Equation/Inequality, Solve, selecting
variable x. || | { )
Alg Standard Real Rad qm]
Week 1-3 Inequalities [ Edit Action Interactive
CAS Example 4 Y o] i ¥
F r
. ) X snlve(;&—S,xj B
Solve the inequality 7 >-3. [xa-217

Answer: x> -21
In the Main Menu, type the
inequality; > -3, using 2D in the soft

keyboard. Find the > sign in mth
OPTN in the soft keyboard. Black the
inequation; go to Interactive,
Equation/Inequality, Solve, selecting
variable Xx.

D

had

mthlabc, cat | 2D
[n]efi[af<[>], [+ |x|v]=|z]«]
AR 'HEEIRE
HENEAENEREHABRE
an | bn [ en 1] 2]2][+]-
r51v|§la . Je][ans

=
n

+1 +2
TRIG JCALC | &= | vAR JERE

Alg Standard Feal Fad qm]
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Week 1-3 Literal equations [ Edit Action Interactive
CAS Examp|e 5 £ d:;' g;:: H ¥
2 kN
solvelalxa+—1=b,al B
Solve the equation a(x+ ) b fora. «
{a=‘_2+E
2 b *
Answer: a=—+— .
X X
In the Main Menu, type the equation, -
a(x + %): b using 2D for the fraction mth |at": cat [ 20 |E2)E]
in the soft keyboard. Use the variables, ;'
VAR, in mth, also in the soft keyboard. —
Avoid the QWERTY keyboard for —
literal equations, as the ClassPad will e
think these are letters of a word, rather e
than \_/arllables for Math_s. Black the fle  Eianderd FeilFod e
equation; go to Interactive,
Equation/Inequality, Solve, selecting
variable a.
Week 1-3 Applying formulas [ Edit Action Interactive [ _Edit Action Interactive |
CAS Example 6 o] ] [ ¥ [PELEE T B
. . . _1 al |[242A 2
Substitute the given values in the solvelld==uBih, b 24
formula A =1bH where 0 tb=t3} 8h .
A =24, h=8 and solve for b. sulve(H=%bh,b)
Answer: b=6 U g b=t |
i i hd
In thf_ Ma(;v Mgnu, -e}'m typle the ; w--- [mth[abe [cat] 25 |
equation directly wi e values, an ARRaE ARORRNAE [+
EXE. Alternatively, assign 24 as A and = HHE |7 _| [zlelefel<lo], l- |A’|Y|2|TT|
. ] ] F1E s
8 as h using the = button. =
Using 2D for the fraction in the soft
keyboard, black the equation; go to
Interactive, Equation/Inequality, Solve,
Selecting variable b. Alg Standard Real Rad gm] Alg Standard Real Rad gm]
Week 1-3 Transposing formulas [ Edit Action Interactive
CAS Example 7 £t dieg] [ B
solvelf=ma,m’ e
Transpose the formula F = ma { _f }
- . e
making m the subject. b a
Answer: m = F
In the Main Menu, type the equation
F =ma, black the equation; go to mth [abc [cat | 20 ---
Interactive, Equation/Inequality, Solve, |2 & e ‘:_’ (<[] [2]#]
selecting variable m. AT g 2 ; =
2 le]r]s IEIFE
| -
# I 3 i . |e||an=
[ TRIG JCALC |oPTH| & JERE
Alg Standard Feal Fad qm]
28
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Week 1-3 Rates: distance, time speed (¢ Edit Action Interactive | [ _Edit Action Interactive |
CAS Example 8 o ] [ e b W = ] i e
_d -
Find the average speed of a motorcycle ||~ & e3erd
that travels 630 km in 9 hours. 5=% aag
Answer: 70 km/h 630 d E
630 s=1
Assign 630 = d, 9=t , using the ELES o J
. k| L
soft keyboard, using = and the bud bud
variables (VAR) section of mth. mth [abe | cat | 20 mth | abe | cat | 20
alb|le|d alb|le|d
Flag|h|i Fleg|k|i
k|T|m|lr k|T|m|lr
2| r|s o lelr]s
o | o |
S| x|y . S| x|y
[ TrIG JcALe JorTH] &= Je<E| |[ TRIG JcALC JorTr
Alg Standard Real Rad qm] Alg Standard Real Rad qm]
Week 1-3 Gradient using geometry | W File Edit Miew Draw
CAS Example 9 bt 4 | GPPE
Find the gradient (slope) of the line in = =
the distance time graph at a point with g
the distance at 4 km at the time at
1
= hour.
2
Anrs;/g/:r: g;adlent - r r 1 . T T T
= —=—=8km/
run 1
2
Using the geometry section of Menu,
plot the line segments with lengths 4 =3 1
1 ... .
and . It is easier to use the axes to L8, 5,942 i) i)
place the points. Tap the axes twice | - File Edit View Draw [ % File Edit YWiew Draw
zooming out/in to fit. Use the pencil bt | (ESTAER] M4 [ 2E 14
. . 1
pointer to plot the point (E’ 4j and = s
A
(0,0).
Using the Measurement bar, find the
gradient between these two points.
il
" T - T T " T T T
_5_
E, e [] ]
gradient of 8.
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Week 1-3 Exploring rate of change graphs [ Edit Action Interactive ¥ Edit Zoom Analvsis #
CAS Example 10 Y ] o o I (EEEE [ ] e e [
. 3+l - -
Sketch the tangent line for the graph of 2341
y = x> +1 at the point x=1. 1l Enter Value
In the Main Menu, type in the e—values[M ]
expression x* +1. Drag and drop this
into the axes space. Set up axes by
tapping the yl=,y2 = icon. mth [abe [cat | 20
alifo|c|s], [z r
Tap Analysis, Sketch, to sketch a |1Ilg|*|1n| lJl ’” -J.xlayl.:lrzl
tangent. Type in the value x =1 which R OEAEE
is where you want the tangent. EENETN NAEEE

[ |1 [c=afgal. e
¥| || TrIG JoALC JorTH] var JEE
Fad Real ]

Alg Standard Real Rad qm]

W Edit Zoom Analvsis # W Edit Zoom Analvsis #

hd hd
il il
7 /
i I o e Parl i
b | L b | L
/ w =c=1 / o2
E =2 . IITIIIIIZH—A, 999 E
Fad Real o] Fad Real o]
Timeline Level 6 . . .
Semester 2 Year 9 Topic VELS Learning focus CAS implementation
Week 4-5 Linear graphs Structure Plotting points on the Cartesian
* Cartesian plane « expressions, formulas and E'a”e o1
« plotting straight line graphs equations xample
« axis intercepts, gradients * diagrams, grids Plotting straight line graphs and
« sketching straight line graphs *functions: linear finding the equation of a
« equation of a straight line « transformations of these, straight line
_ graphs, and related Example 2
R _ algebraic properties Lines on a calculator
« rates of change: distance, time, « solve equations f(x) = k, k Example 3
speed real constant . Lo
. rates and graphs «  simultaneous linear- Horizontal and vertical lines
algebraic, numerical and Sl
Simultaneous equations gebraic, . . .
- graphical approaches Gradients of straight lines
' gretl)pt'ltn?' « mental, by hand and Example 5
* substitution technology-assisted and fre o
S Graphing simultaneous
ellmc;n:tlon _ CAS methods equations
© e U Working mathematically Example 6
* generalisations by Solving simultaneous equations
abstracting: words and Example 7
symbols . .
¢ develop mathematical U.S'ng Mairicesito S0 —
models, assumptions and simultaneous equations
! Example 8
constraints
30
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Week 4-5
CAS

Plotting points on the Cartesian
plane

Example 1

Plot the points
(-4,0),(-2,4),(2,4),(4,0) ona
Cartesian plane. Join the points with
straight lines.

In the Geometry Menu, tap the axes
icon twice to get axes and a scale on
the axes. Tapping the pointer icon plot
the points A, B, C, D. Tapping the side
arrow to get to the measurement bar,
check the coordinates are correct. Tap
the line segment icon and tap each of
the points separately to join the points.

| W File Edit Yiew Draw

it || R

W File Edit View Draw

o

(—2.d)

|

|

Week 4-5
CAS

Plotting straight line graphs and
finding the equation of a straight
line

Example 2

Plot a straight line through the
points (—2,3),(4,5) and find the
equation of the line.

Answer: y = 1x + 33
3 3

In the Geometry Menu, tap the axes
icon twice to get axes and a scale on
the axes. Tapping the pointer icon, plot
the points (—2,3),(4,5) . Tapping the
side arrow to get to the measurement
bar, check the coordinates are correct.
Tap the line icon and tap each of the
points separately to draw a line
through the points. Again going to the
measurement bar, find the equation of
the line by tapping the line once.

| W File Edit View Draw
it o | EEPECR] IE:I

5_

B

+

o

o

(-2,32

[ % File Edit Wisw Draw

ez

w| =0, 3335+ 3. 66T W[4

5-/

o

PART 5 OF 5: CASE STUDIES — CAS IN PRACTICE

31



CAS Technology at Level 6 of Mathematics Victorian Essential Learning Standards (VELS)

© VCAA 2007

Week 4-5 Lines on a calculator ¥ Edit Zoom Analysis 4
CAS Example 3 [EE R R e e e A
. y=—atl =
Sketch the graph of the equation
y=-x+1.
In the Main Menu, type the
equationy = —x+1. Tap the YL1,Y2
icon; black the equation and drag into =
the axes. Y
F| k\. (%
b | L
w
%ﬁ
Fad Real o]
Week 4-5 Horizontal and vertical lines | W File Edit View Draw [ % File Edit View Draw
CAS Example 4 |xx_,gg|'|m En wey= '-|~_.,|=3 [
Find the equation of the line parallel to = =
the x-axis, which passes through the
point (2,3). g E - i
Answer: y=3
In the Geometry Menu, tap the axes
icon twice to get axes and a scale on S ' 4 -4 ' 4
the axes. Tapping the pointer icon, plot
the points (2,3) . Tapping the side
arrow to get to the measurement bar,
check the coordinates are correct. Plot
another point that gives the gradient of = =
zero. Tap the line icon and tap each of
the points separately to draw a line 2,30 L] L]
through the points. Again go to the
measurement bar, and show the [ % File Edit Yiew Draw
gradient is zero. Tapping the line once [Fv]® AL
finds the equation of the line.
5_
B - -F
" r r 1
_5_
|
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Week 4-5 Gradients of straight lines [ % File Edit Yiew Draw
CAS Example 5 [ ]|z 666667 4
Find the gradient of the line going 5
through the points (1,3),(~2,-5).
. 8
Answer: gradient = 3
In the Geometry Menu, tap the axes T T r
icon twice to get axes and a scale on B .
the axes. Tapping the pointer icon, plot
the points (1,3),(~2,-5). Tapping the
side arrow to get to the measurement
bar, check the coordinates are correct.
Tap the line icon and tap each of the
points separately to draw a line =
through the points. Again going to the
measurement bar, find the gradient of
the line by tapping the line once.
Week 4-5 Graphing simultaneous equations W Edit Zoom Analysis #
CAS Example 6 [EE R R e e e A
i i i JAtZy=12 -
Find the coordinates of the point where FextPe=17
3x+2y =12,y =3x -3 intersect. Yy=3a-3
W=3x=3
Answer: (2,3) d
In the Main Menu, type the equations L
3x+2y=12 and y =3x—-3. Tap the hd
il
Y1,Y 2 icon; black the equations and
drag into the axes. Using Analysis, G-
R R . F| (%
solve, intersect the point (2,3) is 1 L
displayed. Intersect
xc=2 o =3 i
=3 —3 E
Fad Real o]
Week 4-5 Solving simultaneous equations [ Edit Action Interactive [ _Edit Action Interactive |
CAS Example 7 o e [ e L (= ] [ R ¥
FA = FA
Find the coordinates of the point where 2 ] ”tz‘t - ]
) 2 Olg -¥=2 |,y
X+2y=5Xx-y=2 intersect. (=3, y=1)
|

Answer: (31)

In the Main Menu, use soft keyboard
and 2D to insert the simultaneous
equation icon. Type in the equations
X+2y =5,x—y =2 and the variables,

X, Y, used.

bl
20

hd
mth |abc [cat | 20

nlafifo| o], [3|a|s]z]e ]+

m [moyf[7(=]=|["]=
[mO] |:|] [|:||:|] §|4 56 ==
C 1N
o | 2o | Io Haz]=]+]-
limO |2 i . |E||an=s
w0 VAR |EXE

Alg Standard Real Rad gm]

nlafifo| 2], [3|a|y|z]e ]
] =

mo)| [® =NE]

D‘:'] 56 |[=[+
{m= o z=|[+]-
limO AD « |E ans
1+0 | dl VAR |EXE

Alg Standard Real Rad gm]
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Week 4-5 Using matrices to solve simultaneous |« Edit Action Interactive
CAS equations P ] = »
Example 8 B }_ IX[S] =
4 -1 ]
Use matrices to solve the simultaneous ||~ 1
equations 3x+2y =54x—-y =3 I:l]
ul
Answer: (L1)
The equations 3x+2y =54x—-y =3 x
- cequation | Lebe [eat ] 20 |CIEIE
can be written as the matrix equation mth [sbc [cat | 20
n|Bi|a|c|a], [2]a|y]z|z]=]
32 [x] [5 Rl EHEERE
=||.In2D tap the (ol g | =T l==
4 — y 3 m|=E
- ) ) = | E0 | I AEIRE
matrix icon, enter the matrices, using o] e [an=
the power ~-1 for the inverse, and a0 | VAR |EXE
solve. Als__ Standard Resl Rad dm
Timeline Level 6 . . .
Semester 2 Year 9 Topic VELS Learning focus CAS implementation
Week 6-8 Algebra techniques Structure Simplifying expressions
L . . Example 1
» simplify and expand expressions e expressions, formulas and P
« difference of two squares equations Expanding expressions
o perfect squares » algebraic prop_er@ies: Example 2
 factorisation: common factor, Glosure, as_soa_a(}we_, Difference of two squares and
quadratic trinomial oI, i) perfect squares
. . inverse, distributive E le 3
« algebraic fractions xample
. drati ti » mental, by hand and Example 4
quadratic equfa 1ons technology-assisted and o )
» worded questions CAS methods Factorisation with a common
) ] factor
Working mathematically Example 5
* generalisations by Factorising difference of two
abstracting: words and squares
symbols Example 6
 test propositions, formal Factorising th foct
mathematical arguments Eac 0r|f|n7g € pertect square
and modify as required xample
¢ develop mathematical Factorising quadratic trinomials
models, assumptions and Example 8
const_ramts . Simplifying algebraic fractions
e practical, theoretical and Example 9
historical problem-solving
contexts Quadratic equations
+ generalise and change Example 10
constraints
¢ use technology to develop
mathematical ideas and
problems
 logical argument
¢ mental, by hand and
technology-assisted
methods
34
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Week 6-8 Simplifying expressions [ Edit Action Interactive
CAS Examp|e 1 £ d:;' g;:: H hd ¥
) i i Trik-rik+3r4 =
Simplify the expression e ker45erd
7rk —rk +5r* by combining like O
terms.
Answer: 6rk +5r*
In the Main Menu, type =
4 . P mth [abc [cat [ 20
7rk —rk +5r" , using the soft B ol
keyboard and the VAR in the mth Fla| ki
keyboard. (If ordinary letters are used k|7 |m|r
that are not in the VAR Menu, thenthe  [L& 11+ 1=
ClassPad will treat the lettersasaword |5 |y -
and not pr(?nurr?e.rals.) Pressing EXE | TRIG | CALC IOPTN +— |EXE
gives the simplified expression. fla  Standard Foal Fiad om
Week 6-8 Expanding expressions [ % Edit Action Interactive
CAS Examp|e 2 B d:] Ez:: H bl F
i ) i expandi-4im—12(2+3mrs |&
Expand and simplify the expression V-
~4(m-1)2+3m). o
Answer: —12m? +4m+8
In the Main Menu, type L
~4(m —1)2+3m), using the soft =
. |
keyboard and the VAR in the mth mrhbabc ;at 2D (,1,
keyboard. (If ordinary letters are used albleldlel (<[] [>]«]
A Flg|hk|i|F 1=l [=
that are not in the VAR Menu, then the &[T m[rlo] reTs
ClassPad will treat the letters as a word plelr|s[F I =13 f :
1 o | | W
et el e, [ etz ot e
ormation, EXpana. Fressing [TRIG [CALE [OPTN] & [ExE
EXE gives the expanded and
. Yo . Alg Standard Real Rad dm]
simplified expression.
Week 6-8 Difference of two squares and [ Edit Action Interactive | [ Edit Action Interactive |
CAS perfect squares I N P
Example 3 expandt (a4 (a+d) & |lezpand(Ca—42"2) =
Expand and simplify the expression aZ-18 aZ-g-a+16
o ]

(a-4)a+4).
Answer: a®-16

In the Main Menu, type (a—4)a+4),
using the soft keyboard and the VAR
in the mth keyboard. Tap Interactive,
Transformation, Expand. Pressing
EXE gives the expanded and
simplified expression.

Example 4
Expand and simplify the expression

(a-4).
Answer: a’—8a+16

In the Main Menu, type (a — 4)* , using
the soft keyboard and the VAR in the
mth keyboard. Tap Interactive,
Transformation, Expand. Pressing
EXE gives the expanded and
simplified expression.

had
mth |abc [cat [ 2D

had
mth |abc [cat [ 2D

al&lcdlelii]| ], |z|w |[[al&]ed]e AEHELL
Fle|k[i[F == | ArFi B
k|I|m|r|a L L — k?mn; 214 —
pqr5t|456x_ Ple|r|=]|r 516 ][]+
__'uvw|123+_ ] e e 2| 2|[*]-
%Ixyzla. E ||an= %Ixyzla. E ||an=
[ TRIG JEALC JorTH] & JE<E| | TRIG JCALC JorTH] & JEHE

Alg Standard Real Rad qm]

Alg Standard Real Rad qm]
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Week 6-8 Factorisation with a common factor [« Edit Action Interactive
CAS Examp|e 5 £ d:;' g;:: H hd ¥
A i factor(ZH+ab"2+3ab ) -
Factorise the expression 2(3F-a+2-b+1):b
30 +6b% +9ab -
Answer: 3b(3a +2b +1)
In the Main Menu, type L
2 : b
3b+6b° +9ab , using the soft [—T—T—T—]mth 2bc | cat | 20
keyboard and the VAR in the mth
. alb|le|d
keyboard. Tap Interactive, Flg i
Transformation, Factor. Pressing EXE HEHEE
gives the factorised expression. FoAL AR
2| o |
S| x|y .
[ TRIG JeALe JorTH] &= JE<E
Alg Standard Real Rad qm]
Week 6-8 Factorising difference of two squares ([« Edit Action Interactive
CAS Examp|e 6 B d:] Ez:: H bl F
factori3—23ca+12"™22 -
Factorise the expression 3—3(x +1)° . =3 xe(x+2)
Answer:
3-3(x +1)°
— 3l (x+17) =
- 3(1_ X _1)(1+ X +1) rth [abc [cat [ 20
3x(x+2) a|&cldeliz (][]
XX+ HAEREE annne
k|I|mnr|lc OEHOEE
In the Main Menu, type 3-3(x+1)°. |23 &= £ L F ) e s
Tap Interactive, Transformation, * Ve =e. [e|[an=
Factor. Pressing EXE gives the [ TRIG JCALC JorTH] & JERE
factorised expression. Ala __ Standard Real Rad dml
Week 6-8 Factorising the perfect square [ Edit Action Interactive
CAS Example 7 £t dieg] g e L B
) i factorilGa"2+8a y+y2n |&
Factorise the expression (4 2
)
16x2 +8xy + y2 ]
Answer: (4x+y)
In the Main Menu, type
16x% +8xy + y2. Tap Interactive,
Transformation, Factor. Pressing EXE
gives the factorised expression.
-
Alg Standard Feal Fad qm]
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Week 6-8 Factorising quadratic trinomials [ Edit Action Interactive
CAS Examp|e 8 £ d:;' g;:: H hd ¥
factoria™2-3ae—282 -
Factorise the expression x> —3x — 28. . (2=70- (4]
Answer: (x—7)x+4)
In the Main Menu, type x2 —3x — 28.
Tap Interactive, Transformation,
Factor. Pressing EXE gives the
factorised expression.
(Note that rfactor means ‘root’ and is
used when the factors have surds in
them.)
-
Alg Standard Real Rad qm]
Week 6-8 Simplifying algebraic fractions [ % Edit Action Interactive
CAS Examp|e 9 B d:] Ez:: H bl F
2 _ . Garti—dar+l -
Simplify the expression w Sombine (s a1
3x°—-2x-1 Gex-1
Fextl
Answer: D
(Bx-1)x-1)
(3x+1)x-1) v
3x -1 )
3x+1 LLLLLL“_E' Blofc : ! |§|*'_f|‘*'|81’|:|t7;|
, /m| o] =
; 3X° —4x+1 : '
In the Main Menu, type — +|-
3x°-2x-1 e
using 2D on the soft keyboard. Tap EXE
Interactive, Transformation, Combine.  |§lg~ Standard Real Rad
Pressing EXE gives the simplified
expression. Note that Combine is
useful for all common denominator
questions.
Week 6-8 Quadratic equations [[%r Edit Action Interactive
solve 2l a—S50"2=18,x] e
Solve the equation 2(x —5) = 18. . {2=2,2=8}
Answer: Xx=8,x=2
In the Main Menu, type
2(x—5)° =18.. Tap Interactive,
Equation/Inequality, Solve. Use the
variable x when asked.
-

Alg Standard Feal Fad qm]
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Timeline Level 6 . . .
Semester 2 Year 9 Topic VELS Learning focus CAS implementation
Week 9-12 Quadratic functions Structure Plotting parabolas
- : - Example 1
« plotting parabolas « functions: quadratic P
o sketching parabolas « mental, by-hand and Sketching parabolas
technology assisted and Example 2
CAS methods
Week 9-12 Plotting parabolas W Edit Twpe Glem # ¥ Edit Zoom Analysis 4 |
CAS Example 1 EE EE b ] [ [ Y
F 9
Complete a table of values for ] 'l. ."
y =3x? +1 for —-3< x <3 and plot p .
A L
the graph.
Answer: -
= |LL |
x % =2 -1.0 1 2 3 Sheetl [ Sheet? [ Sheet2 [[4| #] || Sheetl [ Sheet? [ Sheet2 [[4]
Evl=s, .2 Evl=s, .2
y 28 138 4 1 4 13 28 ||goo.o ¥t e
Ow3:=0 Ovw3:0
In the Main Menu, tap the Y1..Y2.. e e
icon, which will bring up the Sheet 1, Ove&: QO Ove&: QO
Sheet 2... screen as in the first screen Ow7=0 Ow7=0
below. Type in the equation F=d Real fin]  |Fad Real
y1=3x? +1, which will bring a tick
against that equation. Then tap the
axes and black the equation Y1, [ Edit Calc SetGraph [C# _Edit Action Interactive |
dragging it into the axes. [ [ e e S e X U s ] R ¥
Alternatively, go to the lists, name list i] al (|zar2+1 2
1 x, and fill the x list with the numbers . (28,134, 1,4, 13,28}
-3,-2,-1,0,1,2,3. Then, typing the
expression 3x2 +1, the y-values will
be shown. Remember to clear the
variables after, going to a=, b=, Edit, -
Delete, Vars. m o Tist: |~
- L]
Variable Manager ]
Current: [main -
=  main EUETER
-
Fad Autoc Standard o] Alg Standard Real Rad qm]
hd
|
Ala  Standard Real Rad gm |
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Week 9-12 Sketching parabolas ¥ Edit Zoom Analvsis # ¥ Edit Zoom Analysis 4
CAS Example 2 [ T e s e ) R A
a2 =0 = Y
For the parabola y = x? —4x -5, find: 22 _4p-5
o
a) the y-intercept
b) the x-intercept
c) the axis of symmetry
d) the turning point = |4 4
e) hence sketch the graph. -~
Answer: P -
a) (0-5) A \ / g
b) (_1’0)’ (5'0) - ro=2 woo=—2 e
C) X = 2 %ﬁ lEAE_q.xx_E |
d) (21_9) Fad Real ] Fad Real ]
e) graph
In the Main Menu, type the expression
x? —4x—5. Tap the diamond next to
the Y1..Y2.. icon, which will bring up
the axes. Black the expression and
drag into the axes. If you want a full
picture of the axes, tap the resize
below the screen. Analysis, g-solve d "
will give a full analysis of the graph. b "
Root
xc=5 o =K
[=x"2—4ux-5 |
Fad Real o]
Timeline Level 6 . . .
Semester 2 Year 9 Topic VELS Learning focus CAS implementation
Week 13-14  Probability Measurement, chance and data  Probability notation
. t . ¢ch isk ¢ Example 1
event space chance, risk, event space Example 2
* odds Structure

« set operations: complement,
union, intersection,
inclusion
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Week 13-14 Probability notation [ Edit Action Interactive [ _Edit Action Interactive |
CAS Example 1 o ] [ e b W = ] i e P
NCr(Sy 23 | |[Cr (S, 22 2
Evaluate °C, and °P, 18 18
nPrCS, 2 nPrCS, 2
Answer: 10 and 20. b 8 - 8
; 5 5 12m
In the Main Menu, type °C, and °P,, ]
using the cat (catalogue) list on the soft - -
keyboard. Press EXE for answer. mth |abc [cat | 20 mth |abc [cat | 20
Example 2 mRowAdd Form  |[m[B]i]o|c[2], [2]a|s|z]z ]|
Cr o F - T ——
Evaluate 5! norm¢ [Furc T-] =2|m|"s HEEEE
norrnals Sle |||+
Answer: 120 ot M AEDE
numeratar g ExE | |.| . |E||an=
(A [LIMN]S[FIS[RIS[TIUTY ] # ] ol (303
Alg Standard Real Rad qm] Alg Standard Real Rad qm]
Timeline Level 6 . . .
Semester 2 Year 9 Topic VELS Learning focus CAS implementation
Week 15-17  Statistics Measurement, chance and data ~ The mean
. . Example 1
« histograms, bar graphs e display data ExamBIe 2
e mean and range e mean, median, mode |
. ; Boxplots
cumulative frequency Working mathematically Example 3
e stemplots o
+ Dboxplots * generalisations by Practical statistics
¢ d abstracting: words and Example 4
measures of sprea symbols
« develop mathematical
models, assumptions and
constraints
e practical, theoretical and
historical problem-solving
contexts
Week 15-17  The mean [ Edit Calc SetGraeh I Stat Calculation
CAS —
Example 1
v T
Find the Mean of the numbers % % Tx
1,2,3,4,5. 3 3 =
d i
Answer: 3 A n
o 3 —— rnir
In the Statistics Menu, type the g
numbers 1,2,3,4,5 in list 1. Press 16
Calc, One-Variable and EXE for the 1
- 13
mean X . 14
ie
Example 2
Find the Sum and minimum value of [ 71=
the list of numbers 11,12,13,14,15. Fod Fits Stordard = e =
Answer: 65 and 11.
In the Statistics Menu, type the
numbers 1,2,3,4,5 in list 1. Press Calc,
One-Variable and EXE for the Sum
2 x =65 and the min X=11.
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Stat Calculation

S =3
Ix =15
Ixd =55
FL =1.4142135
xim-1 =1.5811388
n =5
min =1
0y =1.5

CAS technology at Level 6 of Mathematics Victorian Essential Learning Standards (VELS)

Week 15-17 Boxplots
CAS Example 3
RLERH Qo
Sketch a median boxplot for the Type: [Receey
numbers 11,12,13,14,15. WList: .
In the Statistics Menu, type the Frea: L v
numbers 11,12,13,14,15 in list 1. Tap :
Set StatGraphs, MedBox using list 1.
‘ b
[
S | -
list= listl E
Fad HAuto Standard ] Fad HAuto ]
Week 15-17 Practical statistics [ Edit Calc SetGrarh Stat Calculation E3]
CAS =

Example 4

Find the linear regression for the
numbers 11,12,13,14,15 and
20,21,36,23,30

Answer: y=2.2x-2.6

In the Statistics Menu, type the two
lists of numbers in list 1 and list 2. Tap
Calc, Two-Variable, list 1 and list 2,
choosing Linear Reg.

list3 -

Llnear Reg
= w=3-x+hb

Hla =2. 2
b ==Z.
r =8.3 1 81127
ré =B, 26A215
MSe =43, BEEGEEEG

— T
£1=

11=|11

F=ad Auto Standard o]

F=ad Auto Standard o]
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Timeline Level 6 . . .
o e Year 10 Topic VELS Learning focus CAS implementation
Week 1-3 Number systems Number Order of operations
Example 1
 the real number system e set of real numbers P
« arithmetic with N, Z, Q (fractions  irrationals Prime factors
and decimals, irrationals) « surds, golden ratio, pi Example 2
* surds operations: +, -, x, rationalise  « arithmetic computations Substitution with integers
denominators with conjugate surds (natural, integers, decimals, ~ Example 3
. i fractions, irrationals .
2 x 2 matrices decimal EJIaces signzficant Integers and fractions
i o ' Example 4
Ratio and rates figures p
* ratio, rates of change: distance, o factorials Absolute value
time, speed, density Example 5
. d h Structure . .
rates and graphs _ Fractions to decimals
e properties of real number Example 6
system (natural, integers, . )
rationals, irrationals) Factorial notation
e use surds in calculations Example 7
Simplifying surds
Example 8
Multiplying surds
Example 9
Rationalising denominators with
conjugate surds
Example 10
Matrices
Example 11
Week 1-3 Order of operations [[ % Edit Action Interactive
CAS Examp|e 1 I:I'&-E 'éIIr::]IE:”él'I B
1 3 -
- /-2+Sxd-1A =
Calculate —l+—3+§><4—10:—ﬂ 2 4 41
2 4 6 -5
A CAS deals with the order of 2
operations.
In the Main Menu, type the number, -
then EXE. 20
n|ali|e]c|2], |#a|y|z|z ]
- HEEEE
56 |[=]+
2a|[+]-
« |E ||AN=
VAR [EXE
Alg Standard Cplx Rad qm]
42
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Week 1-3 Prime factors [ % Edit Rction Interactive
CAS Example 2 = ] R | ¥
. factori1234560 -
Express 123456 as a product of its 26.3.643
primes = 2% x 3! x 643, O
A CAS can express numbers as the
product of their prime factors.
In the Main Menu, type the number,
then go to Interactive, Transformation
and Factor.
-
Alg Standard Cplx Rad qm]
Week 1-3 Substitution with integers [[ % Edit Action Interactive VYariable Manager [
CAS Edit Yiew All Search

Example 3

If a=10,b=-4,¢c=-2, evaluate
a? +b? —c?

Answer: 112

Either directly type in the number
substitute or use the facility of defining
variables.

In the Main Menu, type 10 = a, using
VAR in the mth keyboard.

Define each of the letters as so, and
then type a? +b% —c?, EXE.

To clear these variables go to a =, b=,
showing 3 variables are defined. Clear
these by ticking main and edit,
deleting, Even though it will say it is
locked, the variables will be cleared,
until they are defined the next time.

Eu.s LII::;||g:::: IR 4
182+ (41" 2—(—Z1"Z =
11z

u}

A

Current: [main -

W ats|a

rain

4

TRPT

Alg Standard Real Rad qm]

Ala

Standard Cplx Rad qm]

[[ % Edit Action Interactive

] ] | ¥

Variable Manager [X]

Edit Yiew All Search

Current: [main -

o7
1EI|§| = main oY ar |
—dxd
-4
-3
-2
a it i-etE
112 |
0 -
mth |abc | cat [ 2D
al&cldeli] 2] [3]+
k|I|mnr|la T Tel==
elg|r|s|E
l—_i—lu w22 +]- hd
* I =]]® E|[an=
= [IHFUT ] [Close |
[ TRIG JCALC |oPTH| & JERE [Close ]
Ala Standard Cplx Rad qm] Ala Standard Cplx Rad qm]
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Week 1-3 Integers and fractions [ % Edit Rction Interactive
CAS Example 4 = ] R | 5
1 2 ]
—2+1+=-=+1 -

Evaluate—2+1£—g+1:_i 4 3 .

4 3 12 -

1z

n]

Mixed numbers are typed as 1+ % .

Use keyboard 2D to type in a fraction. -
mth |abc [cat | 20
n|Bi|a|c|a],[2]|a|s|z|z]n]

=

[ ] [ - =
= | |

x.

=

e+
213 +]|-

E ||an=

| | { > YAR |ERE
Alg Standard Cplx Rad qm]
Week 1-3 Absolute value [[ % Edit Action Interactive [ % Edit Action Interactive
CAS Example 5 ] ] | P | Y ] ¥
solvel |a—2|=3, x> =] =
Solve [x—2 =3 fx=—1,%=51} 3
D -2l
Answer: x=-1,x=5 . 3
Use the soft keyboard, and 2D, to
locate the absolute value icon, | | . L L
Type the equation |x—2|=3. Black mth [abe [cat | 20
the equation and tap Interactive, [x[8i]o[<[>]s |3 |aly|=]z]«]| |n]8[i[n]<]2],|3]|x|y]=|r]+
Equation/Inequality, Solve with C RS e HEIE SR Y LS HEE W
variable x, then EXE to get the answer = fa : = L [4]S]e|[x]+
of x=-1,x=5 aal aal hg'DEII 21201+
e |E|[an=
|| | { ) || ) s e e
Alg Standard Real Rad qm] Alg Standard Cplx Rad qm]
Week 1-3 Fractions to decimals [ % Edit Rction Interactive
CAS Example 6 = i = | 2
3 =
.3 . E)
Write — as a decimal and 51.007 as a .75
8 Ei.067
fraction. S1EET
51007 e
Answer: 0.375 and . L
1000

.
Type in 3/8 and EXE and black the 20 |FIE]
answer. Then tap the top left 0.5 to % BHEBOHEE |:%' |xly|z|z ||

icon. ; =
Type in 51.007 and EXE. +[-

. . ans
A fraction will result. T

Alg Standard Cplx Fad qm]
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Week 1-3 Factorial notation [ % Edit Rction Interactive
CAS Example 7 = ] R | y
71 2
| i3
Evaluate n ! S1a
4 o
Answer: 210
The factorial (!) symbol can be found L]
in mth, calc, !. Type the fraction using b
2D, also on the soft keyboard. mth [abc [cat | 20
[m]afifafc]a], |2[xls|x|z]
T [ 1 [um EF[E[2]["]=]
diff | 1 [ int 4]5]e]=]=

S AHE R
salv|dSlw| * [ @[. [e
TRIG | &= JorTH] vAr JE<E
Ala Standard Real Rad dim]

Week 1-3 Simplifying surds [[ % Edit Action Interactive
CAS Example 8 I:i"‘_-t.5 é II::]IEEI Hl'l ?
dfam + 3z =
Simplify 4180 ++/32 =165 + 442 T
o

Using soft Keyboard 2D.

had
20
n|ali|e]c|2], |#a|y|z|z ]

HEEIENNE
= =[] :

|| { )

Alg Standard Cplx Rad qm]

Week 1-3 Multiplying surds [ % Edit Rction Interactive
r
Expand and express in simplest form (3+"'I'2_:'[(£,;_"'I]'3_[:,6_ \.."3_] ]
+ . +

(3+ﬁ)(\/g+\/§) simplify([3+a.|"2_].[\.|"6_+\.|"3_r

Answer: 44/6 +54/3 b 46 4543
Using soft Keyboard 2D, Interactive, -
Transformation and Simplify. =0
nlafifo| 2], [3|a|s]|z]z ]
=
Y
ans
ERE

Alg Standard Cplx Fad qm]
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Week 1-3 Rationalising denominators with [ Edit Action Interactive
CAS conjugate surds ] Vel | b
Example 10 (s 23 aefz w3y B
E_23 Ffs -2z
Express = Y= Wz
V2 +43 simplifud (S —23 /020
with a rational denominator (W3 -2 J-[345 -2:43 )
]
Answer: (ﬁ— \/5)(3\/5— 2\/5)
Using Keyboard 2D, then Interactive,
Transformation and Simplify.
Alg Standard Cplx Rad qm]
Week 1-3 Matrices [ % Edit Rction Interactive [ ¥ Edit Action Interactive
CAS Example 11 Y o] S R | P | 5 ] >
1 =28 = B e P B
1 -2 0 3 z @ ]*[_2 _1] |_3 @ J |_—2 —1J
Add matrices and - 11
30 -2 -1 [1 1 } .
1 -1 -
|:1 1 :| | dEt(I:l _1]
Answer: —
1 - N N
Using soft keyboard 2D, find the mth [abe [cat |20
2x 2 matrices icon and type in the [n[efealc]o], |+ |x|yl=lz |+ |denominatert -,:Fnrm
matrices required. Then EXE gives the  |[jmoj E [EE §| TERE _ A
11 = [4]5]e]lx]=
answer . [ 2|12+ -
1 -1 T e llans EXE
. . . kil YAR JERE HGEEMEEERNHAEL
Using the matrix from the previous Ffla  Standard Rieal fiad aml | |Ala  Standard Resl Rad ool
example, the ClassPad300 can find the
11
determinant of the matrix L J.
11
Answer: det =-2
1 -1
Using cat from the soft keyboard
locate det, by typing in D in the
alphabet below. Tap the word det and
enter the matrix required.
Timeline Level 6 . . .
Semester 1 Year 10 Topic VELS Learning focus CAS implementation
Week 4-5 Measurement Measurement, chance and data Formula for the length of the
» Pythagoras’ theorem e Pythagoras’ theorem E))/(F;?T:er::sle
« perimeters of polygons, circlesand  * measure, estimate ] P
arc lengths « perimeter, area, surface area, CEZIrcumIferZences and arc lengths
« area of polygons, circles and angles, rates of speed density xample
sectors and concentration Avreas of shapes
» simple and composite shapes e Units, errors Example 3
* volume and surface area of o formulas: perimeter, area, Areas of circles
cylinders, cones, pyramids spheres angles, surface area, volume  Example 4
* capacity * degrees, radians Areas of circles using geometry
Example 5
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Week 4-5 Formula for the length of the [ Edit Action Interactive
CAS hypotenuse 0.5 lIJ':::JIg;:: | P
Example 1 hilzgZipl -
fh=—13,h=133

Solve the equation h* =a” +b” forh. |lsoivechZ=aZ+s2,ns

bz 12 2
Answer: h=+a’ +b? (take positive é"‘ JaZen? h=faZen? |

answer). L

hd

|l % Edit Action Interactive 20

“'E'E -élj[::jlﬁfii v ¥ al&lc(deli| ]z

hizgl+n? T k|7l |m|lnr|lo (e l==

fh=—12,h=131} elar sz o=

2o Zen? R *-
solvelh =a“+5<,h L

. 3 i . |ellans

(he—yaZsbZ ,hefaZen? |
i

b
20

al&|c|d[e HHEEE
Flg|h|i|d ==
&|I | m|nr|o gzx—
2|7 |r |5 |

] g | | e 2|3 +|-
%‘ili_y E||an=

Hlg Standard Real REad qm]

Week 4-5 Circumferences and arc lengths [ % Edit Rction Interactive [ ¥ Edit Action Interactive
CAS Example 2 N o e | (R >
. i i Zx1@. Sen &l |[1@.5er -
Find the circumference of the circle Flem 21
with radius of 10.5 m = 21zrcm ~ 218, Sxn z
65.97 cm £5. 9744573 T
o Ziem
Circumference of circle is C = 2ar il 5. 97344573
Either directly type in the number = |2 -
substitute, or use the facility of mith [abe [cat | 20
defining variables. w[8i[o[([3], [2larz[z]*)| (@& lcldleli<[>]; 5]+«
In the Main Menu type 105=rusing || = |./m : ; = .: H ;:: - ;I g 2 ; =
VAR in the mth keyboard. 2| .» e IR
= € +- zzzx] P 23|[+]-
Then type 2zr, EXE. This gives ml () ans |L Ed E ||ans
answer exactly. ERE) |2 = JEHE

Alg Standard Cplx Fad qm] Alg Standard Cplx Fad qm]

Or black exact answer and tap top left

decimal icon for decimals. i Edit Action Interactive

Easic Format

Alternatively, have the set up as Kevbos 3 gEalF_l';r_E_g;mat Cornrnon | Cell
decimals in the first place. Main Fresentation Current Folder
Close == Communication i [=]

Go to settings (pointy icon top left), set Default Setup —
up, basic format, tick decimal Mormal 1 =]
calculation.

Anale

Fadian [~]

Adwanced

had
2D OComplex Format
mafE o] ’l?lxlj’lzlitl EDecimal Calculation

- f = O A=si

= S = =sistant

xM e +|-

|-| { } :I;; Set Cancel

Alg Decimal  Real Rad qm] Alg Decimal  Real Rad qm]
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Week 4-5
CAS

48

Avreas of shapes
Example 3

Find the length of the hypotenuse and
the area of a right-angled triangle with
shorter sides 6 m and 8 m.

Answer: 10 m and 24 m?

Use fraction, \/_ and xP"" in 2D on
the soft keyboard.

Alternatively, tap the Geometry icon
on the Menu.

Tap the line segment icon and draw
line segment AB. Add the line segment
AC.

The side arrow gets to the
Measurement bar, allowing you to
enter measurements.

And fix a right angle at A and define
the lengths as 6 and 8. Add
hypotenuse.

W File Edit View Draw |

&

[ % File Edit Wiew Draw

=IE [il4

m [ Edit Action Interactive
N = I Y ] 2 b
r
: ; Je24s2 =
1@
= 0
A
Graph&Tab..
-
2D
[m]ald|w] o], |3 ]a]s]=]|#]
- HEEEE
20 Graph Geometry = Ji S{e||=|+
ax=h = | ™ HEIOE
« | E [|AN=
|
HurnSolwe Fresentati... | | { } WAR JEKE
Educational [:om] Alg Standard Real Rad dm]
¥ File Edit Yiew Draw |[ % Edit Action Interactive
= T = ] R | >
E J52+82 A
1@
%EXS
24
D
-
]
[xla]a]m] ] ]y 2 |a]z]z|2] ]
] m_|[7[=[=2]|["[=]
A = | /| /o OEAEE
=M | ™ esDf[ 1] 2] =]
=1 e]. |e]ans
LIS o s
Tm] Alg  Standard Real Rad gm]
~y File Edit Yiew Draw [ File Edit Yiew Draw |
e [A]4
E
E
3 t Fi C
] |
and using the measurement bar, the
area =24 m?
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W} File Edit View Draw
B
A C
]
Week 4-5 Avreas of circles [[ % Edit Action Interactive [ % Edit Action Interactive
CAS Example 4 Y ] | P | = ] R | b
) ) ) ) il 52 . 18.5%F o
Find the area of the circle with radius 441~ 21
441z 2
0of10.5m = cm? ~ 346.36 \io.s? * b
T .
346, 3685901 #
Area of circle is A= ar? ) o |
) ) ) - -
Either directly type in the number =0 rth | abe | cat | 20
substitute, or use the facility of n[ofi o[, [3lalel=]z]e]| |[m]a]d]n]c]2]s |3 ]axly]z]z]+
defining variables. — =] ] w7 [=[=]["[=]
. = 'J'i = 'J'i \llE | d4ls5lall=]+
In the Main Menu, type 10.5=r, = = e
i ; = | " = | ™ [eaaOf L] 2]2][+]-
using VAR in the mth keyboard. 8] [ |[an=
o LI LI R LG o T
2
Then type zr ©, EXE. This gives — | e
Alg  Standard Cplx Rad dm Alg  Standard Cplx Rad g
answer exactly.
i i i Edit Action Interacti
Or black exact answer and tap top left ﬂliﬂﬂ_am B F'“"";;E”f;?;ﬁ'n‘;‘i "u_?T ﬁxl : :'n —
decimal icon for decimals. Fewbod 4| Graph Format &aﬁﬂlﬁv-ha»-l"l 4
Main VWl 2D Format 10, S5&p 0
Alternatively, have the set up as Tlose — [orentation 21
decimals in the first place. Default Setup . e
T
Go to settings (pointy icon top 346, 36085901
left), set up, basic format, p
decimal calculation. - o

Z0 20
w8 DL E | |EEEe] vz«
g == HEIEBE

] HE ] =

i=dtL] =[x =d L] SREE

x| ™ |- = | ™ HEOE

ans E ||an=

LIL®, EXE LI VAR [EXE
Alg Decimal  Real Rad dm) Ala  Decimal Cple Rad qmg
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Cormrman Cell
Current Folder
[rruiry [~]
Displaxw
[Marmal 1 [~]
Anale
Fadian []
Adwanced
OComplex Format
E Decimal Calculation
O Assistant
Alg Decimal  Real Rad qm]
Week 4-5 Avreas of circles using geometry [[ ™ Edit Action Interactive [ % File Edit YWisw Draw ]
A Tdx =71
CAS Example 5 0.5 1| o] e FEEe | gl [H]w]1z ] 4
Find the area of the circle with radius Joct 22 m
) ’ 452, 3892421
of 12 mm = 12x mm* = 452.389 mm O
Alternatively, using Geometry, draw a
circle.
By tapping two points using the circle -
icon, the radius is constructed and the =0
circle drawn. n[e[i e[ ]s Flafv[z]z]+
Use the measurement bar to fix radius C AL HEIEEE
[m H -
at 2 mm. = “"_§|455 i o
) « | " |esa0f 1] z2]=][+]-
Area found as 452.389 mm ja|. [e]|[ans
| ) { ) |{i=i} VAR |EXE
Alg Standard Cplx Rad qm] ]
[ _File Edit View Draw [ _File Edit View Draw
| & [w]452. 3893 M| [z L
E E
] ]
A A
-] -]
] ]
Timeline Level 6 . . .
. VELS Learning focus CAS implementation
Semester 1 Year 10 Topic g P
Week 6 Coordinate geometry Space Coordinate geometry
. . Example 1
» coordinate axes e position, length and angle P
¢ |ocation
50
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Week 6 CAS  Coordinate geometry (L%~ File Edit View Draw | ¥ File Edit View Draw ]
Example 1 [slw] <1, 3D L[]  {[rr| R 4
Plot the points A(-1,3),B(2,-5) onto a s s
set of axes and find the distance
between them. A
Answer: 8.544
g
Using the Geometry icon in the Menu,
coordinates can be placed on axes and B ' 3 -4 ' 4
distance found in the Measurement
bar.
Tap the axes icon twice to get axes and
points on axes. Then tap the pencil = =
pointer and flip over to the 2
measurement bar to define points A R = ) =
and B.
Tap line segment icon and tap points A \V File Edit \iew Dr'aw. [ % File Edit YWisw Draw
and B to draw segment. Go to i : [ [w]E- S44ma4 4
Measurement bar and find distance
between A and B. 5- 5-
Distance between A and B is 8.544 A A
units. \
T T T T T T ' T T
-4 4 -4 4
] B ] B
| |
Timeline Level 6 . . .
Semester 1 Year 10 Topic VELS Learning focus CAS implementation
Week 7-8 Trigonometry Space Finding length of the side
- - - Example 1
* sine, cosine, tangent ratio e angles
« finding sides and angles + location Finding the hypotenuse

« angles of elevation and depression
* unitcircle
* sine, cosine graphs

Measurement, chance and data

e measure, estimate angle
¢ units, formulas
e degrees, radians

Example 2

Finding angles using degrees
and radians
Example 3

Trigonometry and bearings
Example 4

Trigonometry in 3-D
Example 5

Circular function (trigonometric)
graphs
Example 6

Circular function (trigonometric)
identities
Example 7
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Week 7-8 Finding length of the side Ed Edit Action Interactive
CAS Basic Format
Example 1 Kewbod Y| Graeh Format Common |__Cell
Find the lenath of the side in the right Main M EEE'EED;T;'.EEDH Current Folder
ind the length of the side in the right- Close =~ Communication main [~]
angled triangle opposite the angle Default Setup S
ISplay
40.23° , and hypotenuse length 10 cm. [Marmal 1 =
Answer: Argle
. X
sin40.23 = — Adwvanced
10 OComplex Format
-y = 10sin40.23 Olecimal Calculation
X = 0sInau. OAs=sistant
S.X=6.46cm
To work Trigonometry in degrees, first L E=t 1 Fancal
set the format from Radians to -
Degrees. Go to Settings, Setup, Basic Alg Standard Real Deg dm] Alg Standard Real Deg dm]
Format, degrees. Find Trig under the
soft ke;l/bogr d mth, Trig g [[ ™ Edit Action Interactive [ w4 File Edit View Draw ]
_ _ o _ ] Vel | v| [Ale]e0.22 ;4
Tappmg decimal to fraction icon gives TGt dd. 537 =
10sin40.23 ~ 6.46 . £. 458575219 o
o
[
-
mth |abc [cat [ 20 i
nlafifo| 2], [3|a|y|z]e]#
B HOEEE
=in sim-l [ 4[5 ]6]|[=]=
cos | cost ]2 5][+]- . B
tan tan-1i al.|el|lan=s
= JcALC JorTH] AR JERE
Alg Standard Cply Deg gm] ]
| ™ File Edit View Draw
[+—+[w]E. 452575 A
H
C E
]
52
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|l % Edit Action II‘ItE'I’aC-tI'u'E'

- | V Edit Action Interactive
Week 7-8 Finding the hypotenuse = =
CAS Sl | I ] r
Example 2 4,3 e -
. solvetsintdd, 230=—,yx) solvetsintdd, 230=—,yx) B
Find the length of the hypotenuse of a e e
right-angled triangle, with a side of {Fm} {Fm}
40 cm opposite the angle of 40.23° . 1@ 1@
Dlve(sin(4ﬂ.23)=ﬂ,x) 2
Answer: A
40 40 {x=£1,93216427] e
0
SiN40.23" =—= " X=— o [mth [=be [eat | 26 |BIEE]| |[mth (sbe [cat | 20 |CIEIE]
610 HEIBAEE ,|%|x|y|z|t 4-| HEIBAER )|,|%|x|y|z|t :|
S X=blYscm [ ] : = =
o =} vl [ |:| 1=
Make sure the format is in degrees and = ry = ry
decimalise the answer. Or you can set = — = —
the format to Decimal calculation at || =l | /| e
the beginning. Ala  Standard Cple Deadmm | |Ala  Standard Cple Fad dm
Length of side is 61.93 cm.
- . [ % Edit Action Interactive [ % Edit Action Interactive
Week 7-8 Finding angles using degrees and = —
CAS radians Y o] i | X | Y ] i R | B

Example 3

Find the unknown angle opposite the
side length 34 cm, in a right-angled
triangle with the hypotenuse of 48 cm.

34 -0 =45.10°
8

Answer: sing° =
In the Main Menu, the answers to
trigonometric equations need to be
interpreted as general solutions with
the parameter constn(1) and
constn(2) ...

Taking constants as zero, 8 = 45.10° .

Alternatively, using radians as a
measure of the angle

34

sing° = r -.0=0.787°
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1k

a2t
snlve(5|n(x)—48

{x 126-=in- 1[ ) ]+36E’l- con b

a2

e

ad Y

solvelsinda = S,x) u
1 .

4:zin- [ =4 ]+36El cnnstn(Z)}

e

2D

mth [abe [cat | 20 |ZEIEE]

w8 & [w] ] [3|aez]z ]

=|m

= | "

|m]{ )
Alg Standard Real [eg gm

HEBCOEEE |$—|x|y|z|t 4-|
[7

‘:' L] 5 6 w |+
= | ™ 23|+

E an=s
|| { ) WAR |EXE

Alg Standard Real Deg qm]

[ % Edit Action Interactive

|[ % Edit Action Interactive

B R | ¥

sulve(sin(x)=%

4zzin- 1[ ]+3E~Ei cnnstn(Z)}

foser{ 2]

{x=45, @994 7204 }
o L

e

20 |EEIE]

1k

2D

] | 4

a2t
solveisinda = a5

17
=— 1 .
{x =in [24 ]+r:+2 consthlk
0

1k

I3

[

mth |abc | cat | 20

(B[] (] ,|$—|x|y|z|t *=|
[mO] |

-
_

im0
w0

Ala

Standard Real Deg om]

HEIRE |}|, |%—|x|y|z|t 1-|

=in sint [ 4 5 6 %[+
cos | eost J[1]2]3][+]-
tan tan-t | @

= JcALC JoPTH '-.-'FIR
Standard Cplx Fad dm]

Alg
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|| W Edit Action Interactive
R >

snlve(sin(xh=%, o

{x=—sin'1[ % ]+:|t+2- constnlk
x=sin'1[ e ]
24
x=H. 787134272
3 -]
mth |abc [cat [ 2D

1k

n|ali|e]c|2], |#a|y|z|z ]

e EEI =]
sin | =it [ 4]5]8][=]=
cos | cost [ 1]2]5][+]-
tan tan~t UEI « |E [[an=s
= JcaLc JorTH] vAR JEXE

Alg Standard Cplx Rad qm]

=

Week 7-8 Trigonometry and bearings W File Edit Miew Draw ]
CAS Example 4 2% |w|IEH

Draw a diagram showing the bearing A

of 140°T .

Angles between lines and true bearings n

are found in the Geometry section of

the Menu.

n
C B b
\E
|

Week 7-8 Trigonometry in 3-D [ % File Edit YWiew Draw || [ File Edit Yiew Draw
CAS Example 5 PEALEE ®4]| [E][i6. 55625 L

Explore the angles and lengths n a

right triangular prism. b b

Angles between lines, areas and the

ability to construct 3-D shapes are 3 3

found in the Geometry section of the

Menu.

A A
| |
54
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[ % File Edit View Draw [ " File Edit Yiew Draw
[%]w[45. 21053 A |%]w]37-55837 4
C C
F F
A A
qm |
Week 7-8 Circular function (trigonometric) W Edit Zoom Analysiz # b Edit Zoom Analwsis #
Setup »
CAS graphs = Kewbod Yiew Window
Example 6 ZcosiZa) o Main | ariable Mansger
2-cos[Z-x] Cloze = =
Sketch the graph y =2cos2x . o u
Type the expression 2cos2x , tap axes
found in y1 =, y2 icon, which will pop
up axes. Black the expression, = =
2cos2x , and drag it into the axes = =

space

. S FANF AW/ \NVANAN Il FAWAW/WANA
e YR VIAVE VA | ARV VIV VA

Settings, View Window and type the

x-axis and y-axis scale and range you o o
want. —E —E

Fad Cplx ] Fad Cplx

W Edit Zoom Analysis # 1 View Window
[ Fernarsy

Ozx-log Ow-log
xrmin ENE|

max :Zm

scale = n2

dot :-@.1
Wrin -3

max =3

\ /\ / scale: 1
A J

[mth [abe [cat [ 20 |EIEE]
HEIAE |)|,|%|x|y|z|t 4-|

sin | sint ||456 ®|+
cos cos-1 ||1 213 +]|-

v tan tan-t |{@]. ans
| | = JcALC JorTH '-.-'FIR EXE

Rad Cplx i | Rad Cplx i)
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Week 7-8 Circular function (trigonometric) [ % Edit Rction Interactive
CAS identities = ] R | ¥
Example 7 S Sint8s =
. N simplify P 2
Explore the identities: tan(8)
i ) simplify Csin(82 ) 2+{cosiar
sin“@+cos” 6 =1 1
sing f
=tanéd L
cosé -
. . h | ab 2D
Using Keyboard 2D, then Interactive, Mta = ; :E;t B :1:
Transformation and Simplify. [z[B]fe[<[>], :| ?”8"': L el
- [y ~l=
= |/ {0 AR
xW 22][+]-
« |E ||AN=
| VAR [ExE
Alg Standard Cplx Rad qm]
Timeline Level 6 . . .
Semester 1 Year 10 Topic VELS Learning focus CAS implementation
Week 9-12 Geometry Space Transformations of shapes
. Example 1
« angles: acute, right, obtuse reflex, e 2-D,3-D P
straight « angles Similar triangles
* polygons - polygons, circles, prisms, Example 2
e congruence and similarity polyhedra, platonic solids
 similar triangles e congruence, similarity
e 2-D, 3-D problems e similar triangles
 platonic solids « transformations: rotations,
o networks reflections, translations
e symmetry, tessellations:
regular and composite shapes
e scale
e location
Week 9-12 Transformations of shapes W File Edit View Draw | W File Edit View Draw ]
CAS Th 1 E
Example 1 : 0
Reflect the triangle ABC in a vertical A = =
line.
Answer: Tap the Geometry section of
the Menu, draw triangle ABC, go to
Measurement bar and check the
coordinates as shown. . . . . . . . .
. -4 4 -4 4
Tap Draw, Reflection and the reflected
triangle is drawn.
c C
_5_ _5_
] —4,52 ]
56

PART 5 OF 5: CASE STUDIES — CAS IN PRACTICE




© VCAA 2007 CAS technology at Level 6 of Mathematics Victorian Essential Learning Standards (VELS)
| ¥ File Edit Miew T | ¥ File Edit Yiew Draw ]
Faint [ -4
A Line Seament o d)
{Ilnfinite Line
ector
A Circle A 51
Arc
Ellip=e
Function
Falygon
Special Shapet
FPerp. EBizector
Ferpendicular
T Midpoint T T T T
-4 Intersection -4 4
Angle Bisector
Farallel
Tangent to Curwe
Reflection
Translation
Rotation
Dilation -5
General Transform
I
2,43 o] (=2, 43 |
A = %E
_I4 T v 4I.
C
_5_
2y =4y g
Week 9-12 Similar triangles ¢ File Edit View Draw [ % File Edit Yiew Draw ]
CAS !
Example 2 (A lw]45 e 4]
C
Explore the rule that triangles are
similar if the corresponding angles are
the same and the corresponding sides
are in the same ratio.
Answer: First construct an isosceles
triangle by tapping the triangle icon.
Fix the angles between the two equal
sides as 45°. Construct another
triangle with ratio sides and 45° in the
similar position.
A E A B
g |
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[ File Edit View Draw ]
A = 4]
C
=
E F
A E
]
Timeline Level 6 . . .
Semester 1 Year 10 Topic VELS Learning focus CAS implementation
Week 13-14  Circle geometry and location Space Angles on the same arc
. Example 1
« angles: acute, right, obtuse reflex, e angles
straight - polygons, circles, Tangent to a circle
« circle geometry Example 2
* polygons
Week 13-14 Angles on the same arc W File Edit Miew Draw [ % File Edit YWisw Draw
CAS Example 1 K : [ % ]»]55. 99309 ][4
First construct a circle by tapping the
circle icon. Fix points on the same arc
and go to the Measurement bar to see
if they are equal as stated. .
] ]
[ % File Edit Yiew Draw
[ % [w]52. 79307 [ [4
]
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Week 13-14
CAS

Tangent to a circle

Example 2

First construct a circle by tapping the

circle icon. Fix a tangent to the circle

and go to the Measurement bar to fix

the right angel between the radius and
the tangent.

[ File Edit View Craw |
AL & 4

M File Edit Miew Draw

K3~

C

Timeline
Semester 1

Level 6
Year 10 Topic

VELS Learning focus

CAS implementation

Week 15-17

Business maths

business calculations, fractions,
decimals, percentages

percentage change: loss and gain,
increase, decrease, appreciation,
depreciation, mark-up and discount

comparing options

profit and loss, commission
simple interest

budgeting

Number

e arithmetic computations
(natural, integers, decimals,
fractions, irrationals)

e estimates

e decimal places, significant
figures

Working mathematically

¢ generalisations by
abstracting: words and
symbols

« test propositions

¢ mental, by hand and
technology-assisted methods

¢ develop mathematical
models, assumptions and
constraints

e practical, theoretical and
historical problem-solving
contexts

« generalise and change
constraints

< use technology to develop
mathematical ideas and
problems

 logical argument

Percentage change
Example 1
Example 2

Simple interest
Example 3

Investment problems:
technology activity
Example 4
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Week 15-17 Percentage change [ % Edit Rction Interactive [ Edit Action Interactive
5 I [idse [ a= 1 5 I [idse [ a= 1
CAS Example 1 R | | [T >
. . 45-48 all |[3&5. 357108 -
Find the percentage increase when the an led 1927
price of a dress goes up from $40 to 1z.5 288
$45 o o
Answer: 12.5%
Example 2 = =
Change the percentage 96.35% to a mth |abc [cat | 20 mth |abc [cat | 20
fraction [m]afifafc]a], 2 [xlylx|]e) EE: [a]_Form
= o] ||Piecewiser [Func [~]
1927 = H plotTestl
Answer: ——— - 2] ||Palyfvalt THEUT
2000 = il I propFract
) ) ans pxlTestr ExE
In the Main Menu, the calculator will || EE| [T ar B [T
cancel down for you. Als_ Standard CPlx Rad om | |Alg  Standard Crlx Rad dn
Week 15-17 Simple interest [[ % Edit Action Interactive [ % Edit Action Interactive
T s T
CAS Example 3 ealEalE T P | Y ] b
. ) . . 18663 - — T
Find the simple interest paid when 166G s oy .
LGS -
P =$1000, R =5% p.a., T = 2 years 1 0 28
o5 t
2@
Answer: $1 o3 2
2 arts18a
Use the simple interest formula o L 1L
PRT L L
| = —100 . mth |abc |cat | 2D mth |abc [cat | 2D
al&lc(dlelii]| [z |(el&lclZ
Either directly type in the number Flelkld 5 Tas|~[=)| [ lelele
. L .. k|I|m|r|a k|I|m|lnr
substitute or use the facility of defining  |zTgr =z |4 HEWH aTelr =
variables. R oy | b |we |l L2 2| 7| [T
) %Ixyzla.eans %Ixyz
In the Main Menu, type 1000 = P, [ TRIG JoALC JorTH] & JE<E] | TRIG JCALC JoPTH] &= |EXE
using VAR in the mth keyboard. Alg __ Standard Real Rad aml Ala __ Standard Real Rad om
Define each of the letters as so, and or simply
PRT
then type 100’ EXE. [ % Edit Rction Interactive
] ] | ¥
1BEEXE, B5=2. 106 B
1
o
-
mth |abc | cat | 20
al&cldeli] 2] [3]+
Fla|h|i|F alal[~|=|
k|I|mnr|la =6 ==
Fl AR ESE S
= 213+ -
# I v |= . |e||an=
[ TRIG JCALC |oPTH| & JERE
Alg Standard Real Rad qm]
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Week 15-17
CAS

Investment problems: technology
activity

Example 4

Explore the relationship between
opening balance interest and closing
balance with simple interest.

One option is, using Menu, Statistics,
enter the numbers in the lists. You can
type in a name for each column with a
word up to eight letters. Here columns
are named year, obalance (opening
balance), interest, chalance (closing
balance).

The other option is to open the List
Editor by Main Menu, down arrow, the
table icon and notice that the data is
there in the lists for you with the titles
clearly named as you named them
previously.

By typing the titles of the lists, your
data appears as a set.

Adding the opening balance
(obalance) to interest gives the closing
balance (chalance) you expected.

[ Edit Calc SetGraph

cbalance -
{1166, 1266, 1286, 1486, 15+
0

b
chbala.. [listS lists e

1| 1188

2 12ea

3 1388

4 1488

5| 1588
Calk -

4 [

list=

Fad Auto Standard o]

Closing balance of $1100, $1200, $1300,
$1400, $1500, $1600

[ V Edit Calc SetGraph

[ Edit Calc SetGraph

F=ad Auto Standard o]

F=ad Auto Standard o]

| W Edit Action Interactive |
] T

[[%r Edit Calc SetGraeh .

Alg Standard Real Rad gm]

Fad HAuto Standard

[ Edit Action Interactive

Wear -
18122220 4.50

obalance
{1866, 1166, 1268, 1308, 14 ¢
| ]

[ Edit Action Interactive
Y i 1 e >

{Ba1s203:4, 5%

obalance

{lea6, 1166, 1208, 1308, 14+
linterest

{184, 180, 188, 188, 188, 18+
obalance+interest

{1198, 1266, 1368, 14680, 15
o x

ear  [obala.. finters.. Jal

obala.. fintere. &)

e LO P G

— e
= main e ar

— e
= main e ar

list=
Alg Standard Real Rad qm]

list=
Alg Standard Real Rad qm]
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Timeline Level 6 . . .
Semester 2 Year 10 Topic VELS Learning focus CAS implementation
Week 1-3 Linear equations Structure Solving basic linear equations
- : . Example 1
» solve 1,2,3-step linear equations e expressions, formulas and P
o inequalities equations Solving equations including
« literal equations - connectives, implication and  several fractions and brackets
. | equivalence Example 2
Linear formulas PR .
» functions: linear Inequalities
 applying, transposing formulas  transformations of these, Example 3
. raphs, and related algebraic . .
Ratios and rates grogerties g Literal equations
« rates of change: distance, time, e mental, by hand and Example 4
speed technology-assisted and CAS ~ Rates: distance, time speed
 rates and graphs methods Example 5
Linear graphs Structure Gradient
. . . Example 6
 Cartesian plane  diagrams, grids _ o
« plotting straight line graphs + simultaneous linear: ;’_'0;'”9 ztralght line gfraphs 5}”?}
- axis intercepts, gradients algebraic, numerical and inding the equation of a straight
 sketching straight line graphs T e fine
e equation of a straight line > [EREL, 5y el {1 Exemple 7
q g technology-assisted and CAS  Lines on a calculator
Ratios and rates methods Example 8
« rates of change: distance, time, Working mathematically Horizontal and vertical lines
speed q h ¢ generalisations by Example 9
* rates and graphs abstracting: words and Graphing simultaneous
Simultaneous equations symbols equations
.  test propositions, formal Example 10
* graphing mathematical arguments and N .
«  substitution modify as required Solving simultaneous equations
N . Example 11
+ elimination « develop mathematical
» worded questions models, assumptions and Using matrices to solve
« non-solution models constraints simultaneous linear equations
Example 12
Exploring rate of change graphs
Example 13
Week 1-3 Solving basic linear equations [ % Edit Rction Interactive
CAS T T e ® N Solve
Example 1 %j‘;g;!“él,l) — OMurn zolve i
S0lve MTe=—2am — i .
Solve the equation 3m +6 = -2 ’ {m__ ] variable:
T3
Answer: X = _§ F
3
In the Main Men_u, type the equation L [oF] Eameel)
3m+6 =-2, using the bold alphabet,
in the soft keyboard. Black the mth Iab° cat [ 20 | (e Iab° cat [ 20 |ISNE]
equation; go to Interactive, 2| & = =
. . . flea h i h i
Equation/Inequality, Solve, selecting w7 Tmi m e
variable m. 2lg|r|s r |5
|—|__' o o
% | F3 o . x| | |E .
[ TRIG |::H|_|: |OPTN = |E=E|| | TRIG JCALC |oPTH| & JERE
Alg Standard Cplx Rad qm] Alg Standard Cplx Rad qm]
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Week 1-3 Solving equations including several [[(%r Edit Action Interactive [[(%r Edit Action Interactive
CAS fractions and brackets LS lIJ':::JIg;:: ] #| |58 Llfg::]lg;;;;|35;;;;|,| B
Example 3 colver SnA¥1D  —Catdy o (S LDWE.(MJ,ﬂ:E_,:
5 3 5 3
Solve the equation {x= 453} {x=226.5}
3(2x+1)  —(x+3 2 o
—( )+—( ) =60 o
5 3
453 - =
Answer: x =—— = hd
mth |abc [cat | 20 mth |abc [cat | 20 EIEE]
In the Main Menu, type the equation [z[B]fe[<[>], [ilxl;l_:liﬂ MM e |T|”|y|:|t |
[ | H ~1= H =
32x+1) —(x+3 . . = |4 i :
u+Q=60 using 2D in =L HAEE = s e |[=[+
5 ] =0 | " HEIRE =" z[=][+]-
the soft keyboard. Black the equation; E|[an= E ||ans
go to Interactive, Equation/Inequality, LI L] VAR [ExE | VAR |E=E
Solve, selecting variable x. Alg  Standard Cplx Rad Alg  Standard Cplx Rad
The answer can also be expressed
as a decimal.
Week 1-3 Inequalities [[ % Edit Action Interactive [ % Edit Action Interactive
. ICHE = i Td= =
CAS Example 3 = ] | | el 4
_ kN _ kN
2(x—3) snlve(@é?, xh u snlve(@é?, xh ]
Solve the inequality ———=>7 5 [xa27.5]
7 {x-‘-— T
] o
o
55
Answer: x>—
2
In the Main Menu, type the inequali
) by auality | (3he [cat | 20 |G| |mth [abe [cat | 20 |EIEE]
——=>7, using 2D in the soft |n|E|t|m|(|)|;|%~|x|y|z|t + |n|E|t|m|(|)|s|$—|x|y|z|t +
7 _ o === 0z 2l = FE el U7 g2 ]=
keyboard. Find the > sign in mth TE [ [n |- [[#[5[e][=]= E = [ H# 5 E ==
OPTN in the soft keyboard. Black the an | b | on L] 2]2][+]- an | brn | en ElL2]E][+]-
inequation; go to Interactive, W | o« |rSlv |§J a an= v | e |FElv |§J A ans
Equation/Inequality, Solve, selecting TRIG JCALC | '-.-'FIR EXE TRIG JCALC | '-.-'FIR EXE
variable x. Alg _ Standard Cple Rad o] Alg  Standard Cplx Rad om
The answer can also be expressed
as a decimal.
Week 1-3 Literal equations [ % Edit Rction Interactive
CAS

Example 4

Solve the equation a(x + é) =b fora.
Answer: a = =2 +B
X X
In the Main Menu, type the equation,
a(x+ %) =b using 2D for the fraction

in the soft keyboard. Use the variables,

VAR, in mth, also in the soft keyboard.

Avoid the QWERTY keyboard for
literal equations, as the ClassPad will
think these are letters of a word, rather
than variables for Maths. Black the
equation; go to Interactive, Equation/
Inequality, Solve, selecting variable a.

i | )

Y ]

snlve(a(r+%)=b,ﬂ)

[m=]

1k

(|)|,|%-4-|
ERE
s|e|[=]+
z[z|[+]-
« |E [|an=
= [E<E

Alg Standard Feal Fad qm]
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Week 1-3 Rates: distance, time speed [ % Edit Action Interactive [[(%r Edit Action Interactive
CAS Example 5 ] ] | P | ]
_d - -
Find the average speed of a motorcycle ||~ & e3erd e
that travels 630 km in 9 hours. -4 aag
t
Answer: 70 km/h 630 d E
630 s=1
Assign 630 = d,9 = t, using the soft ELES o J
keyboard, using = and the variables I -
(VAR) section of mth. mth [abc [cat [ 20 mth [abc [cat | 20
alb|le|d =
Flag|h|i i)
k|T|m|lr m
iil |5 *
o | £l
S| x|y . x|y | = .
[ TRIG JoALe JorTH] &= Jexg] | TRIG JcALc JorTH] = |ExE
Alg Standard Real Rad qm] Alg Standard Real Rad qm]
Week 1-3 Gradient | W File Edit View Draw || ¢ _File Edit View Draw
CAS CE,. 5.0 HE :
Example 6 i | ERTER : -
Find the gradient (slope) of the line in = =
the distance time graph at a point with g
the distance at 4 km at the time at
1
= hour.
2
i rise 4 T T T T T T T T
Answer: gradient = — = — =8 km/h -4 4 -4 4
run 1
2
Using the geometry section of the
Menu, plot the line segments with -
e _ —= i
lengths 4 and —. It is easier to use the
2 (A, 5,47 g i)
axes to place the points. Tap the axes
twice, Zooming out/in to fit. Use the | - File Edit View Draw | [ % File Edit YWiew Draw
1 T g Lt ] [ KT P E [A]4
pencil pointer to plot the point [E' 4)
=5 5
and (0,0). A
Using the Measurement bar, find the
gradient between these two points.
— — —
-4 4 -4 4
_5_
E, e [] ]
gradient of 8.
64
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Week 1-3 Plotting straight line graphs and [ % File Edit View Draw
CAS finding the equation of a straight ol w=-1 L]
line
Example 7 =y
Plot a straight line through the points E
(-2,-3),(4,3) and find the equation of /
the line.
-]
Answer: y=x-1 T T T T
-4 ¥ +
In the Geometry Menu, tap the axes
icon twice to get axes and a scale on
the axes. Tapping the pointer icon, plot A
the points (-2,-3),(4,3) . Tapping the
side arrow to get to the measurement =
bar, check the coordinates are correct.
Tap the line icon and tap each of the Ll
points separately to draw a line
through the points. Again going to the
measurement bar, find the equation of
the line by tapping the line once.
Week 1-3 Lines on a calculator 1 View Window E3 | W File Edit View Draw ]
i
A amples e e TCC . N— O
Sketch the graph of the equation xmin i ae =
1 scale: 1
y=-=x+20 dot :@.1
3 yriin - :-18
max - 44
In the Main Menu, type the scale : 16
[ ok ] [Cancel]
equation y = Lyt Tap the ok ] Eereel) i : :
3 mth |abc [cat [ 20 -4 4
Y1,Y 2 icon; black the equation and [n]a]a]=]< 2], [2]a]s|z]]
drag into the axes. Change view log [ 1n [ 7 [[7[=[2]["][=]
window to suit. » | e [ =t | 4]5]e]|[x]<
i EL 2|3|[+]-
L ] =2 | . | ||an= -5
TRIG JCALC JorTH] vAR JERE
Rad Crplx [m] [ TER] ]
Week 1-3 Horizontal and vertical lines 3 Edit Foom Analysis # || [ _File Edit Yiew Draw
1 =
Find the equation of the line parallel to ||~ 3**+Z® =]
the x-axis, which passes through the
point (2,3). B = =
Answer: y=3
In the Geometry Menu, tap the axes > . .
icon twice to get axes and a scale on -~ —4 4
the axes. Tapping the pointer icon, plot
the points (2,3) . Tapping the side 4 »
arrow to get to the measurement bar,
check the qoordlnat_es are correct. Plot cec=a o osnrercept s
another point that gives the gradient of 1/ St 20 E
zero. Tap the line icon and tap each of R ]

the points separately to draw a line
through the points. Again going to the
measurement bar, and show the
gradient is zero. Tapping the line once
find the equation of the line.
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[ " File Edit Yiew Draw
[reeus=|w] =2 =L
5-
E - ;)
- T T 1
_5_
|
Week 1-3 Graphing simultaneous equations W Edit Zoom Analysis # ¥ Edit Zoom Analysis 4
CAS Example 10 [EE EET R ] [ [
. . . —dA+2p=2 - —ZatZ =2 -
Find the coordinates of the point where =S Reg=2 —Zex+Zen=Z
-3x+2y =2,y =x-3 intersect. y=a-3 y=a-3
W=x—3 W=x—3
Answer: (-8,-11) 0 0
In the Main Menu, type the equations il il
3x+2y =12 and y =3x-3. Change b — b
viewing window to suit. T
Tap the Y1,Y 2 icon; black the 4 Ml 4 — Y
equations and drag into the axes. Using
Analysis, G-solve, intersect the point . ITEersect
_8.— is di - xo=— »uo=—
(-8,-11) is displayed. %I — %I
Fad Cple @m | [Rad Cplx dml |
Week 1-3 Solving simultaneous equations [ % Edit Rction Interactive
CAS Example 11 S ] R R b
- = ™
Find the coordinates of the point where {j:‘f: 2 ]
_ - —x—3i ¥
3X+2y =2,y =x-3 intersect. {x;_B,F_“}
o
Answer: (-8,-11)
In the Main Menu, use soft keyboard L
and 2D to insert the simultaneous =
equation icon. Type in the equations 20
-3x+2y =2,y =x-3 and the nfafifo| |2, [2]rls|z|c]
variables x, y used. O EENEEEEE
y [mO] o [DD§|456}<+
- NHEOE
lim0O « |E ||aN=
530 VAR |E=E
Alg Standard Cplx Fad qm]
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Week 1-3 Using matrices to solve simultaneous  |[ % Edit Action Interactive
CAS linear equations Eu.s ll.fdleg;::: | .
Example 12 -3 2 ] - ”x[z] =
. . 1 -1 3
Use matrices to solve the simultaneous -
equations —3x+2y =2,y =x-3 -11
ul
Answer: (-8,-11)
The equations —3x+2y =2,y =x-3 =
mth |abc [cat | 20 EE=]
can be written as the matrix equation nlefi o] o], [3]a]s]z]z ]
'HEEEE
-3 2 |[x] [2 —— -l =Telm=
1 -1||y| [3] = z[2|[+]=
limO E ||an=
In 2D tap the matrix icon, enter the B0 VAR |EXE
matrices, using the power ~-1 for the Alg  Standard Cplx Rad dml
inverse, and solve.
Week 1-3 Exploring rate of change graphs [[ ™ Edit Action Interactive W Edit Zoom Analvsiz #
CAS Example 13 ] Vel | ¥
. a3+l B
Sketch the tangent line for the graph of -
y=x3+1 at the point x =1. n
In the Main Menu, type in the
expression x* +1. Drag and drop this
into the axes space. Set up axes by
tapping the y1=,y2 = icon. mth [abe [cat [ 20 |EIEIE]
. FIHEEEAE £+
Tap Analysis, Sketch, to sketch a |J:lg|'r|1n| l l’l leyl_:l =|
tangent. Type in the value x = 1 where = | % ' ARBE
you want the tangent. T | 3 ==
L ] E ||an=
~|| || TRIG JCALC |0PTN '-.-'FIR EXE
Alg Standard Real Rad dm] Fad Real o]
- Edit Soom FInal:.'5|s +* e Edit Encum Hnal:.-sis 0

A

A

F . F .
4/ +ﬁ‘
. Ja A 1 Jari N
e | L e | L

wc=1 / o

F=ad Real o]

F=ad Real o]

W=2. 333399993y —F. 3395 E
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Timeline Level 6 . . .
Semester 2 Year 10 Topic VELS Learning focus CAS implementation
Week 4-6 Algebra techniques Structure Simplifying expressions
— - . Example 1
 simplify and expand expressions e expressions, formulas and
« factorise expressions equations EXpanding eXpressionS
- difference of two squares = mental, by hand and Example 2
» perfect squares ﬁg?ﬁgécs)gy-assmted and CAS Difference of two squares and
 factorisation: common factor, perfect squares
quadratic trinomial Working mathematically Examp:e 3
. ; ; Example 4
algebraic fractions « generalisations by a -
abstracting: words and Factorisation with a common
Symb0|s factor
- test propositions, formal Example 5
mathematical arguments and  Factorising difference of two
mOdIfy as requn‘ed squares
* develop mathematical Example 6
models, assumptions and Example 7
constraints .
. . Factorising the perfect square
e practical, theoretical and Example 8
historical problem-solving
contexts Factorising quadratic trinomials
« generalise and change Example 9
constraints Simplifying algebraic fractions
« use technology to develop Example 10
mathematical ideas and .
problems Transposing formulas
« logical argument Example 11
e mental, by hand and Formulas
technology-assisted methods ~ Example 12
Week 4-6 Simplifying expressions [ Edit Action Interactive
CAS Example 1 Eﬁ]ﬁﬂlﬂiﬁlﬂ?il'l *
Te—2r+r-d o
Simplify the expression 7r — 2r +r* gy
by combining like terms. o
Answer: 5r+r*
In the Main Menu, type Tr—2r+r4, =
using the soft keyboard and the VAR [mth [abe [oat | 20 | EIEIE]
in the mth keyboard. (If ordinary
. a|&cldeli] ]3]+
letters are used that are not in the VAR e fli7] AREE
Menu, then the ClassPad will treat the HHEARE AREE
letters as a word and not pronumerals.) |L&1 % 1& |5 1T | AR
Pressing EXE gives the simplified % | ra : oo
expression. [ TRIG JCALC JorTH] & JEXE
Alg Standard Cplx Rad qm]
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Week 4-6 Expanding expressions [ Edit Acrion Interactive
CAS Example 2 = ] R | y
o . simplify (—40 (ar—13 (2+5ar 00 [&
Expand and simplify the expression 128 x 2 +48- x+88
~40(x-1)2+3x). o
Answer: —120x2 + 40x + 80
In the Main Menu, type
-40(x—1)2+3x), using the soft
keyboard. Tap Interactive,
Transformation, Expand. Pressing
EXE gives the expanded and
simplified expression.
-
Alg Standard Cplx Rad qm]
Week 4-6 Difference of two squares and [[ % Edit Action Interactive [ % Edit Action Interactive
CAS perfect squares B | P | Y ] L
Example 3 expandt (a4 (a+d) & ||ezpandCa—4r"22 =
N . aZ-18 aZ-g. 216
Expand and simplify the expression o il
(a-4)a+4).
Answer: a’-16
- -

In the Main Menu, type (a—4)a+4),
using the soft keyboard and the VAR
in the mth keyboard. Tap Interactive,
Transformation, Expand. Pressing
EXE gives the expanded and
simplified expression.

Example 4

Expand and simplify the expression
(a-4).

Answer: a’—8a+16

In the Main Menu, type (a—4)°,
using the soft keyboard and the VAR
in the mth keyboard. Tap Interactive,
Transformation, Expand. Pressing
EXE gives the expanded and
simplified expression.

al&lc(dlelii]| [z |(el&lclZ
Fla|h|li |7 lETraloI~(=| Fla|h|:
k|I|mnr|lc OEHOEE k|I|m|n
Li‘r:t NEEEE £i|r5
ol | I | W o |
%lxyzla. E ||an= %lxyz .
[ TRIG JoALC JorTH] & JE<E] | TRIG JCALC JoPTH] &= |EXE

Alg Standard Real Rad qm]

Alg Standard Real Rad qm]
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Week 4-6 Factorisation with a common factor [ Edit Action Interactive
CAS Example 5 = ] R | y
3 i factori3aatoaa™2+3ax" e
Factorise the expression 23224202+t Joaex
3ax + 6ax? +9ax®. O
Answer: :%ax(:%x2 +2x +1)
In the Main Menu, type -
3ax + 6ax? + 9ax® , using the soft
’ : |
keyboard and the VAR in the mth mth [sbe [cat [ 20 JNENE]
keyboard. Tap Interactive, < g z ‘f
T.ransformation_, Factor. Pre;sing EXE & T mi
gives the factorised expression. oy
| o |
S| x|y .
[ TRIG JeALe JorTH] &= JE<E
Alg Standard Cplx Rad qm]
Week 4-6 Factorising difference of two squares [~ Edit Action Interactive
CAS Examp|e 6 u.‘f‘_-t.s 'éljﬂiﬂlﬁi Hl'l L
factori3—23ca+12"™22 -
Factorise the expression 3—3(x +1)°. . —3exe(x42)
Answer:
3-3(x+1)
3fl-(x+17) =
- 3(1_ X _1)(1+ X +1) rth [abc [cat [ 20
3x(x+2) al&cldeli] 2] 3]+
—oXX+ Fle b7l Tala|]=
k|I|m|r|a | A58 ==
In the Main Menu, type 3-3(x +1)°. |23 &= & L F ) e s
Tap Interactive, Transformation, * Ve =e. [e|[an=
Factor. Pressing EXE gives the [ TRIG JCALC JorTH] & JERE
factorised expression. Ala __ Standard Real Rad dml
Note that rfactor in the ClassPad300 [ Edit Action Interactive
means ‘root’ factor and this gives the o5 L[ [a= - |T1-
. H . 3
surd or complex roots, depending on %ﬂh:ilf J;izL I —
how the basic format is set up. actortax 5 M
Fexe=2
Example 7 rFactor(3a"2-27
. ey (V3 22 )- (Y5 -2n2)
Factorise the expression 3x“ —2 over 0
Reals.
Answer: (\Ex - \/EX\EX + \/5)
-
Alg Standard Real Rad qm]
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Week 4-6 Factorising the perfect square [ % Edit Rction Interactive
CAS Example 8 = ] R | y
3 i factoriFa2—12a y+d ™2l | &
Factorise the expression (Fegmey)2
9x2 —12xy +4y?. 1l
Answer: (3x —2y)?
In the Main Menu, type
9x2 —12xy + 4y? . Tap Interactive,
Transformation, Factor. Pressing EXE
gives the factorised expression
-
Alg Standard Real Rad qm]

Week 4-6 Factorising quadratic trinomials [ % Edit Action Interactive
CAS Example 9 ] ] | P
factoriZa2+Ta—d2 -
Factorise the expression 2x2 +7x—4 . b [Zrx=11= ()

Answer: (2x—1)x +4)

In the Main Menu, type 2x2 +7x—4 .
Tap Interactive, Transformation,
Factor. Pressing EXE gives the
factorised expression.

(Note that rfactor means finding the
‘root’ of an equation allowing the
answer to include surds.)

A

Alg Standard Real Rad qm]

Week 4-6 Simplifying algebraic fractions [ % Edit Rction Interactive
CAS Example 10 ] ] S | )
- . . . . A+l 2 B
Simplify the expression simplify . R s
x+1 2 2z
e X T Lo e
3 x?+2x+1 0 (£330
Answer:
(x+1) 2 2
(x+1) *3 20
) nlafifo| 2], [3|a|s]|z]z ]
" 3(x+1) %=
Y
In the Main Menu, type B
XHXL,using 2D on the —EHE
33X X2 +2x+1 Alg Standard Real Rad om]

soft keyboard. Tap Interactive,
Transformation, Combine. Pressing
EXE gives the simplified expression.
Note that Combine is useful for all
common denominator questions.
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Week 4-6 Transposing formulas [ % Edit Rction Interactive
CAS Example 11 Pl ] b
solvelF=ma,m? -
Transpose the formula F =ma {m=i}
making m the subject. b a
F
Answer: m=—
a
In the Main Menu, type the equation =
F = ma, black the equation; go to mth [abc [cat | 2D
Interactive, Equation/Inequality, Solve, |12 & s
selecting variable m. AR
I
£l
S| x|y | = |E .
[ TRIG JeALe JorTH] &= JE<E
Alg Standard Real Rad qm]
Week 4-6 Formulas [[ % Edit Action Interactive [ % Edit Action Interactive
CAS Example 12 Y I R o3 | ] | 5
; : : 1 |[z4zR -
Substitute the given values in the solvelld=wxluh, &) 24
formula A=1bH where 0 {b=t} Bsh .
A=24,h=28 and solve for b. SDIVE_(H=%&“,M
Answer: b=6 Ul g b=t |
i i had had
In thf_ Mac;n Mﬁnu, et';htir typle the . w-- mth |abe |cat | 20 |EIEE]
equation directly with the values, an Gle = s
EXE. Alternatively, assign 24 as A and M L |=| lxlylzl _l
8 as h using the = button. : 5 6 =
Using 2-D for the fraction in the soft 2]3|[+]=
keyboard, black the equation; go to VH; ‘:';';
Interactive, Equation/Inequality, Solve,
Selecting variable b. Ala Standard Real Rad qm]
72
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Timeline Level 6

Semester 2 Year 10 Topic VELS Learning focus CAS implementation
Week 7-8 Quadratic equations Structure Quadratic equations
- - . Example 1
* quadratic equations - expressions, formulas and Example 2
» worded questions equations
» quadratic functions The quadratic formula

« mental, by hand and Example 3

technology-assisted and CAS
methods

Working mathematically

» generalisations by
abstracting: words and
symbols

 test propositions, formal
mathematical arguments and
modify as required

¢ develop mathematical
models, assumptions and
constraints

e practical, theoretical and
historical problem-solving
contexts

« generalise and change
constraints

< use technology to develop
mathematical ideas and
problems

 logical argument

¢ mental, byhand and
technology-assisted methods

Week 7-8 Quadratic equations [ Edit Action Interactive
solve (2 a+302=18, 22 o
Solve the equation 2(x +3)* =18.. (=6, z=0}
solveldarla-S0+2=—18,=1
Answer: X=-6,x=0 o {x=1yx=d}

In the Main Menu, type
2(x+3)* =18.

Tap Interactive, Equation/Inequality,
Solve. Use the variable x when asked.

Example 2
Solve the equation 3x(x —5)+2 =-10

Answer: x=4,x=1

Alg Standard Real Rad gm]
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Week 7-8 The quadratic formula [ Edit Acrion Interactive
CAS Example 3 = ] R | y
i 2 snlve(a12+bx+c=l§l, =) =
Solve the equation ax“ +bx+c=0 N
for x { _‘_t‘_& =M
’ =z 2.3 osy
o
—b+4b%—
Answer: Xu
2a L
In the Main Menu, type [mth =k [cat | 20 |CAEFIE]
ax? +bx+c=0. Tap Interactive, al&[c
Equation/Inequality, Solve. Use the Flag|k
X . k| |m
variable x when asked. When typing S
the coefficients, the QWERTY e Y
alphabet is not used as this would be L e EE
treated as the alphabet. Use mth, VAR | TRIG JCALC JoPTH] & |EXE
for the bold alphabet for constants and Alg  Standard Real Rad dm
variables in equations. The well-
known quadratic formula is shown.
Press the side arrow for the second
answer.
Timeline Level 6 . . .
Semester 2 Year 10 Topic VELS Learning focus CAS implementation
Week 9-12 Quadratic functions Structure Plotting parabolas
. . . Example 1
« plotting parabolas ¢ functions: quadratic P
« turning point, intercepts « transformations of these, Sketching parabolas
. +ve, -ve graphs, and related algebraic ~ Example 2
 translation and dilation properltlt‘;s S Exploring turning point form
« sketching parabolas o LA B R E Example 3
ap technology-assisted and CAS o
Ratios and rates methods Substitution in parabolas
. . Example 4
* rates of change: distance, time, ) o -
speed Solving quadratic inequalities
« rates and graphs Example 5
* rate of change graphs
74
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Week 9-12 Plotting parabolas W Edit Twpe Ghem # W Edit Zoom Analysis + ]
CAS Example 1 ool A [T (R (ol
: il
Complete a table of values for
y =3x2 +1 for -3< x <3 and plot p .
| L
the graph.
Answer: -
=l | &
x 8 =2 -1 0 1 2 3 Sheetl [ Sheet2 [ SheetZ [[4] M) || Sheetl [Sheet2 [ Sheet3 4]0
Evl=s, .2 Evl=s, .2
y 8 13 4 1 4 13 28 [go.a ! oy2:g L
Ow3:-0 Ow3:0
In the Main Menu, tap the Y1..Y2.. gig;g gig;g
icon, which will bring up the Sheet 1, Ove&: 0 Ové: 0
Sheet 2 ... screen as in the first screen  ||H¥7-0 Ow7-0
below. Type in the equation Fad Real Fad Real ]
_ay? i il bri i
yl=3x"+1, which will brmg atick | \V Edit Calc SetGraph | | W Edit Action Interactive

against that equation. Then tap the
axes and black the equation Y1,
dragging it into the axes.

Alternatively, go to the lists, name list
1 x, and fill the x list with the numbers

-3,-2,-1,0,1,2,3. Then, typing the
expression 3x? +1, the y-values will
be shown. Remember to clear the
variables after, going to a =, b =, Edit,
Delete, Vars.

Variable Manager Ed

Edit “iews ALl Search
Curtrent: [main

=  main 2'-u-'ar5A
had

A |

Alg Standard Real Rad qm] |

BTl [T 3

hd
x ! list3 e
4 5]
] 1
& 2
7 3
2
Calk -
4 [

Fad HAuto Standard ]

ZartEtl
{28,153, ds1.4413,287

1k

Alg Standard Real Rad gm]
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Week 9-12 Sketching parabolas ¥ Edit Zoom Analvsis # ¥ Edit Zoom Analysis 4
CAS Example 2 [ T e s e O T 5 o e S R

a2 =0 - Y
For the parabola y = x? —4x -5, find: 22 _4p-5
o
the y-intercept
the x-intercept
the axis of symmetry = )
the turning point -~
hence sketch the graph. E -
b | L
Answer: \ /
Min
a) (0,—5) bl chc-_=2 wo=—12 |
E W=x 2 Ee—5
b) (-10),(50) Fad _Feal ] Fad Real ]
0 x=2  Edit 2 Analssis #
t
d) (2‘_9) | oom Ana }.-'ISIIIS
e) graph
In the Main Menu, type the expression
x% —4x -5 Tap the diamond next to
the Y1..Y2.. icon, which will bring up
the axes. Black the expression and
drag into the axes. If you want a full P -
picture of the axes, tap the resize " v
below the screen. Analysis, g-solve
will give a full analysis of the graph.
Root
xc=5 o =K
[=x"2—4ux-5 |
Fad Real o]
. . . W Edit £oom Analwsis #
Week 9-12 Exploring turning point form %
CAS [EE ] H Fa] i) s [
Example 3 S =
Zea-3r -2 =
For the parabola y = 2(x—3)* -5,
y=2(x-3f -35, y=2(x-3) -2
find:
the coordinates of the turning points -
sketch the graphs on the same axes. <
Answer: d "
A L
a) (3-5) (3-35)(3-2) \\\“yj/
Min
b) graph zC=3 b S0
In the Main M ¢ th . WEZH -2 E
n the 2am enu, type the expression  eomeee———————===
2(x—3)° —5. Tap the diamond next to
the Y1..Y2.. icon, which will bring up
the axes. Black the expression and
drag into the axes. If you want a full
picture of the axes, tap the resize
below the screen. Analysis, g-solve ,
min will give the turning point of the
graph.
76
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Week 9-12 Substitution in parabolas [ % Edit Rction Interactive ¥ Edit Zoom Analysis 4
CAS Example 4 S ] R | >
B=a+b+o =
A parabzola of the form _ A= BEEtabte
y =ax® +bx+c has x-intercepts -G=c b e
x=1,x=6 and y-intercept y =-8. {a=_i =22 -;=—8}
Find the values of a,b,c and hence b 3 3
sketch the graph. -
] 4 28 mth |abc [cat | 20
AnSWer.aZ—E,b:?,C:—S al Bl c cljl’litl
Flg|lh ala|[[= 4 ) b
Directly type in the number substitute :‘; :; f HEREE
into the equation y = ax® +bx+c and |===m g 23|+~ Root
q . y L v | |E . |e|lan=s wc=1 o=H
create 3 equations in a,b,c. Usethe | Seierealc Jorti] & [ere| [|l=i—amar2r /avomxxsss |
simultaneous equation icon in 2D in flg  Standard Real Rad dm Fad Resl o
the soft keyboard, creating 3 lines by
tapping once and then again. Make W Edit Zoom Analvsis #
sure you type the a,b,c using the mth,  |[El]
VAR for algebraic working.
Black the answers and rearrange into
parabola form. Insert axes and black
the equation, dragging the graph into
the axes. Analysis, g-solve, shows the
y and x-intercepts are correct.
xc=A 1Zyé,-=—_laterc,ept
W=~ 20 328 3-8 E
Fad Real o]
Week 9-12 Solving quadratic inequalities [ % Edit Rction Interactive
CAS

Example 5
Solve the inequality x* —5x—36>0
Answer: X<-4,x>9

In the Main Menu, type the inequality
x% —5x—36 >0, using 2D in the soft
keyboard. Find the > sign in mth
OPTN in the soft keyboard. Black the
inequality; go to Interactive,
Equation/Inequality, Solve, selecting
variable x.

] ] | ¥

sulve(xz—ﬁx—SE&E‘, ]
{xe—d,Izx}
]

1k

bl
[tk [k [cat [ 20 |

E3 1 3 EY 3 N P ES P

HEE B HBEEEE

=
NEIREEAL

-5 e ][=]=

an | bR

cn |§|1 HE
s | [rElvfB]. [E

TRIG JCALC | &= | vAR
Alg Standard Real Rad qm]
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Timeline Level 6 . . .
Semester 2 Year 10 Topic VELS Learning focus CAS implementation
Week 13-14  Exponential and logarithmic Structure Index laws
relations . Example 1
e expressions, formulas and
e index laws equations Negative and fractional indices
* brackets, zero, -ve fractional « algebraic properties: closure, ~Example 2
powers associative, commutative, Exponential functions
+ log laws identity, inverse, distributive Example 3
« index equations « implication and equivalence Slor Tl
. xploring log laws
« log equations e mental, by hanc_i and Exgm Ieg4 9
. equivalence technology-assisted and CAS P
methods Logarithmic equations
N filser Example 5
e arithmetic computations
Week 13-14 Index laws [[ % Edit Action Interactive
CAS Examp|e 1 u.‘f‘_-t.s 'élI::3|§§|H|"| L
gl 2,4 |=
o Lax? ety simplify( S EX Y,
Simplify x > as far as X¥  Gay
Xy 3xy —BexZey
possible. 3
l
_ 2
Answer: 8y -
20
In the Main Menu, type n|ali|e]c|2], |#a|y|z|z ]
N 2,4 - Flal=|[=|
4x xex—i,usingfractionin 2D =ak] |4 sle ==
3xy 3xy o] 2 [=[+]=
on the soft keyboard; press EXE for jol.[e]ar=s
the answer. || (} VAR |EXE
Ala Standard Real Rad dm]
Week 13-14  Negative and fractional indices [ Edit Action Interactive
CAS Examp|e 2 I]:"__t-s él{::]'ﬂi Hl"‘l ¥
1 FA
1 1)* 2 -1 Al
)2 |2y2 simplify (0 2y 2 xcz‘:;'
Simplify | —-| x ¥
y 4x 1
16-2% |x
D bl
Answer: ——— =
16x° Y 2
nlafifo| 2], [3|a|y|z]e]#
In the Main Menu, type ] m_[[7[=]=]|["]=]
1 1\ S(/m| /o | e
2\ 2 2 = +|-
[X—A x 2y , using fraction ans
y 4x L EXE
X Alg Standard Real Rad dm]
and power in 2D on the soft keyboard;
press EXE for the answer. Note that the absolute value |x| is
the way the CAS deals with
1
x?) 2
¥
78
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Week 13-14  Exponential functions [ Edit Acrion Interactive
CAS Example 3 = ] R | y
R R 1BXE—B.BZI :
A radioactive substance decays at a —
rate that is proportional to the mass " )
present at time, t years. The mass, M b s
grams, is given by M =10xe %%,
Find
the initial mass present =
P mth |abc [cat | 20
the mass after 20 years. HEIE AR EEEL
Answer: M =10, M = 6.7 =|m|"a I: g 2 — f
: : m | g of -
In the Main Menu, type the expression = £ n Ié 2 f ;ns
10x e ysing the e in 2D on the | | € ) Wisd T ver Toe
soft keyboard. Substitute t = 20 by Ala  Standard Real Rad fm]
applying the variable 20 = x and : - :
press EXE for the answer. e Ed't fction Interactive
"'E-El-é|{d:;1|g;::: i | B
laxe e L ™
n-
18- ¢ 28
268 A
2@
laxe_a- BZa
6. TAIZE6E4E | |
0 k4
20
nlafifo| 2], [3|a|y|z]e]#
= m_7[=[2]|["[=]
S|/ I 45 |[x[=
| ™ [eogDf[ 1 [2]Z][+]-
- | B|.|Ee|[lan=
|| ) sy v e
Alg Standard Real Rad gm]
Week 13-14 Exploring log laws [ % Edit Rction Interactive
CAS Example 4 = ] S
o ) simplify (1o (8] +1og, (32] &
Simplify the expression Z Z ET
log,8 + log,32 — 3log,2 o
Answer: 5
This expression actually equals
log, 2° +log, 2° —3log, 2 -
=3log, 2+5log, 2-3log, 2 2D
=3+5-3 [nfE]i[o[<2 [, [2[x[v]z[z]#]|
] m_7[=[2]|["[=]
=5 = |/m| o z|4 =Telm=
L m | o g nf Z
This is because log, 2 =1 Rl i NEIENE
—| @ E|[an=
LA ISIEH o mrre e
Alg Standard Feal Fad qm]
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Week 13-14  Logarithmic equations [ Edit Acrion Interactive
CAS Example 5 = ] R | y
] logl21)/log(bi=4 2
Solve the equation log, 81=4 for b. 4-los(3]_,
laglb) ~
Answer: b =3 4-10903) _
solwel Toatb) dadad
In the Main Menu, type log, 81=4, 0 {b=3}
by using the change of base formula -
logs1l mth [abe |cat |20
log, 81 & m . e ] Form
g lemd 7 |Func [-]
I
The log is in cat on the soft keyboard. %EETDME“
Alternatively, use logy81 in 2D in the W [ERE |
soft keyboard. NN EEEREUNELE
Alg Standard Real Rad qm]
[[ ™ Edit Action Interactive
] Vel | B
snlve(lngb(813=4sb3 =
{b=31
l
-
20
nlafifo| 2], [3|a|y|z]e]#
= m_7[=[2]|["[=]
S|/ I 45 |[x[=
| ™ [eogDf[ 1 [2]Z][+]-
- | B|.|Ee|[lan=
|| ) sy v e
Alg Standard Real Rad gm]
Timeline Level 6 . . .
Semester 2 Year 10 Topic VELS Learning focus CAS implementation
Week 15 Variation Direct variation
Example 1
Week 15 Direct variation Set Calculation Stat Calculation Ei|
CAS I Two-Yariable
Example 1 KList:
. - =z
Use the table of values -3<x<3 to YList: | =-1
find the relationship between x and y. Fres: L [~=[} =
=8
x -3 -2 -1 0 1 2 3
y 7 -5 3 1 1 3 5
Answer: y =2x-1
In the Statistics Menu, enter the x
and y lists in list 1 and list 2. Tap
calc, linear regression for the equation
y =2x—1. Tapping the graph icon T e = Fod Futoc Stondord ]
will draw the line.
80
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W}y Zoom Analysis Calc |

F=ad HAuto ]

CAS technology at Level 6 of Mathematics Victorian Essential Learning Standards (VELS)

Timeline Level 6 . . .
Semester 2 Year 10 Topic VELS Learning focus CAS implementation
Week 16-17 Probability Measurement, chance and data Probability notation
. Example 1
e event space « chance, risk, event space Example 2
e complementary events e compound, independent and
o addition law dependent events Maka\I/ sgquences
. . Example
« mutually exclusive and independent * expected value P
SHEIE Structure
e odds )
e set operations: complement,
union, intersection, inclusion
Week 16-17 Probability notation [ % Edit Action Interactive [ Edit Action Interactive
CAS Example 1 Y 5] R | y| (B Y
nCr (5,23 all |[MCroS, 20 2
Evaluate °C, and °P, 18 18
nPrCS, 2 nPrCS, 2
Answer: 10 and 20. b =8 - =8
. s 5 126
In the Main Menu, type °C, and °P,, |
using the cat (catalogue) list on the soft - -

keyboard. Press EXE for answer.
Example 2
Evaluate 5!

Answer: 120

b
mth |abc [cat [ 20

mth |abc |cat | 20

[n]gfsof<]>2]s [ |x]y|=]z |«

rnRoAdd . a] Form
BEE [Func [+]
[al=la ]

riarrnal s

not? IMPLUT

nJrmeEr atory, ErE

A JLM[N[2]F][RIS T U] »

Alg Standard Real Rad gm]

| =

Alg Standard Real Rad gm]
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Week 16-17 Markov sequences [ % Edit Rction Interactive [ Edit Action Interactive
CAS Example 3 ] o] FE S V] R P | ¥
. . [B.2 B.& NEE ~ .z .& T =
Multiply the matrices 0.2 6.4 | 6n .2 .4 £
&2 74,72
0.8 0.6 40 [32] [25.28]
0.2 04160 n O
68 = =
Answer:
32 mth |abc [cat | 20 mth |abc [cat | 20
) ) nlBli|o|c|a],|2|a|s|z|zam]| |[x]a]i]o] o], |3]|a]sr|=]z]| |
In the Main Menu, type the matrices, = -|:|, e l_I_I_I:I_I.D’ T zla~[=|
usin i i tmon) [8] |[8E]f tmon 3] B8]}
g the matrix format in 2D on the ol ool TS e =] ol Lo R TS Te | [=]=
soft keyboard. Press EXE for answer. E E.:. E.:. |1 ==+ E E.:. E.:. |1 ===
. . 1'EI_ . |E||an= 1'EI_ . |E||an=
Multiply the matrices Lin T v Lin T v
0.8 06 3 40 Alg Standard Real Rad qm] Alg Standard Real Rad qm]
0.2 04] |60
74.72
Answer:
25.28
Timeline Level 6 . . .
Semester 2 Year 10 Topic VELS Learning focus CAS implementation
Week 18 Statistics Measurement, chance and data The mean
. hist b h « uni-variate, bi-variate dat Example 1
istograms, bar graphs uni-variate, bi-variate data Example 2
+ mean and range samples
- cumulative frequency * display data Boxplolts
« stemplots « centrality, spread, association ~=Xample 3
* boxplots Working mathematically El-varliate4data
e measures of spread L xample
i e generalisations by
* sampling abstracting: words and
symbols
« test propositions, formal
mathematical arguments and
modify as required
* develop mathematical
models, assumptions and
constraints
e practical, theoretical and
historical problem-solving
contexts
82
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Week 18 The mean [ V Edit Calc SetGraph I Stat Calculation
CAS =
Example 1
i listl [listZz Jlists |«
Find the Mean of the numbers
1,2,3,4,5.
Answer: 3
In the Statistics Menu, type the
numbers 1,2,3,4,5 in list 1. Press
Calc, One-Variable and EXE for the
mean X .
Example 2
Find the Sum and minimum value of
the list of numbers 11,12,13,14,15. [ 41=[14
Answer: 65 and 11. Fad Auto Standard ]
In the Statistics Menu, type the
numbers 1,2,3,4,5 in list 1. Press Calc,
One-Variable and EXE for the Sum
> x =65 and the minX=11.
Week 18 Boxplots N Zoom Fnalvsis Calc # |
Example 3

Sketch a median boxplot for the
numbers 11,12,13,14,15.

In the Statistics Menu, type the
numbers 11,12,13,14,15 in list 1. Tap
Set StatGraphs, MedBox using list 1.

1IEERE
Twpe:
AList:
Freq:

N

[MedBox
I L |
I T=If

[

list=

1 e 14
liztl

listl  [listZ  [listz =]

F
w

Fad Auto

Standard o]

F=ad Auto o]
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Week 18 Bi-variate data [ Edit Calc SetGrarh I Stat Calculation Ed|
CAS i
Example 4 tl—.: g LEEQ
) . . listl [istz st [ |[]73 -
Find the linear regression for the B =T
numbers 11,12,13,14,15 and r fg. Eég;i?
20,21,36,23,30 MSe =45 BEEEGE
Answer: y =2.2x-2.6
In the Statistics Menu, type the two
lists of numbers in list 1 and list 2.
Tap Calc, Two-Variable, list 1 and list
2, choosing Linear Reg.
£1= [ 11=11
F=ad Auto Standard o] F=ad Auto Standard o]
E Twio—\ariable
= HList:
N wList: |
Freq: [ I-1}
11=[11
Fad HAuto Standard ]
Timeline Level 6 . . .
Semester 2 Year 10 Topic VELS Learning focus CAS implementation
Extension Absolute value graphs Structure Absolute value graphs
- - Example 1
 plotting absolute value graphs ¢ functions: absolute value Examgle 2
 translation and dilation « transformations of these,
+ sketching absolute value functions graphs, and related algebraic
properties
* mental, by hand and
technology-assisted and CAS
methods
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Extension Absolute value graphs W Edit Zoom Analysis +
Example 1 [EE T Fa] ] [ I
. a3 =
Sketch the graph of the equation 223l
y=[2x-3
In the Main Menu, type the expression
|2x -3, using the absolute value sign

| |in 2D on the soft keyboard. Tap the —
Y1,Y 2 icon; black the equation and v

drag into the axes. 4 v
b | L
Example 2
Sketch the graph of the equation w
oy |
y= |2X 3| Fad Real []

W Edit Zoom Analvsis #

hd
\/L\]

d &
b | |4
-

Fad Real ]
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