Graphical Times.
Volume 18, Issue 68, 2018.
Welcome back to school for term 4, 2018.

What’s in here!
Included in this terms newsletter are calculator activities for the Classpad, graphic and scientific calculators:

•
•
•
•

Worksheet for the ClassPad and similar models: Exploring the Limits of functions
Worksheet for the FX9750GII and similar models: Composite Functions and Inverse Functions
Worksheet for the FX82AU+II and similar models: Curve Fitting
Term 4, 2018 pricing: Valid for term 4, 2018 and the beginning of term 1, 2019, i.e. until 28/2/2019

Workshop opportunities
Workshop opportunities: If you would like to have a
workshop for teachers and/or students then please make
contact with Graphic Technologies. A large number of
schools are taking up this opportunity either singularly or
as a cluster of schools (with both the graphic and
ClassPad calculators), to look at how these technologies
calculator could impact on and be integrated into
classroom practice. With NZQA acknowledging that Year
11, 12 & 13 students without the use of a graphical
calculator are being disadvantaged in the external
examinations. A large number of schools have taking the
opportunity to upskill teachers and students in using these mathematical and statistical hand-held and emulator
technologies.

Worksheets downloaded off the web
Visit Monaco Corporation and Graphic Technologies websites to view and download worksheets and activities or past
newsletters. There are links to other mathematics education websites too! For teachers we currently offer a large number of
‘classroom ready’ resources available and are designed primarily for the CASIO® FX82AU, FX82AU+II, FX9750GII,
FX9750G, FX9750G+, CFX9850GB, CFX9850GB+, CFX9850GC+, FX9750GA, FX9750GA+ and FX9750GII and the
ClassPad300, 300+, 330A, 330A+ and the fx-CP400 series. More have been added to the website since the last newsletter.
Please visit: www.casio.edu.monacocorp.co.nz and http://graphic-technologies.co.nz

Program to support the use of the FX82AU+II and FX9750GII
A reminder of the Casio Education NZ Top Schools Program which supports schools using the FX82AU+II and
FX9750GII calculators. The goal for the programme is to have all senior students in New Zealand using a graphics
calculator, so that no one is disadvantaged during NCEA examinations. Professional development courses are offered in
conjunction with Graphic Technologies in supporting this initiative. Register now for 2019, if you have not already done
so. Further details of the program can be uploaded from: www.casio.edu.monacocorp.co.nz
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Classpad updates
The ClassPad [fx-CP400] features a much larger, backlit screen than the previous models, while keeping the same
functionality. Major differences for this handheld are the 3D graphing and presentation applications have been replaced by
E-Con EA200 for data logging. Connectivity is much easier, and the ClassPad II acts as a USB drive when plugged into a
PC. The eActivities are a great way to store procedures and activities. These can be downloaded and sent from the
handheld ClassPad to another handheld ClassPad model using the USB cabling (SB-67). Programs can be written and
downloaded to extend the functionality of the ClassPad II. eActivities, files and programmes can also be transferred from
calculator to calculator using the SB-62 cabling.
Visit: http://www.classpad.com.au/index.html

Terms 2 & 3, 2018 - Carry Bag & Exilim Digital Camera Promotion
The winning school is Botany Downs Senior College and they will be receiving their, randomly drawn,prize in November,
2018, a CASIO Carry Bag and CASIO Exlim Camera. Congratulations!

Graphic Technologies Special Promotions
Some pricing specials for term 4, 2018 until 28/2/2019.
Product

Price per unit for term 4,
2019 and BTS (excl GST)

FX9750GII graphic calculator (monochrome) RRP $159.95 Special

$94.78

FX82AU+II scientific calculator RRP $39.95 Special

$23.47

FX991ES plus scientific calculator Special

$50.00

FA9860B emulator software school licence [FX9750GII] Only 2 left Special

$600.00

AAA Batteries Card of 4 (Minimum 12 cards (48) an order) Special

$5.00

AA Batteries Card of 4 (Minimum 12 cards (48) an order) Special

$5.00

Back up battery CR2032 [for graphic calculator] Special

$2.00

Useful websites
357686312646216567629137 - Numberphile
Podcasts about Mathematicians - A Brief History Of Maths https://soundcloud.com/abriefhistoryofmaths
Looking for some reading in the holidays… https://www.amazon.com/Calculus-Diaries-Weight-SurviveApocalypse/dp/0143117378 and more related reading material linked on this page.
Bar Codes
https://m.youtube.com/watch?v=XPuTZMp-HE8
https://m.youtube.com/watch?v=CJW5D5SDAgw
https://m.youtube.com/watch?v=e6aR1k-ympo
https://m.youtube.com/watch?v=l3IZuN93Bhg
https://m.youtube.com/watch?v=pxFJ6NiuEo4

Dyscalculia
http://www.ronitbird.com/wp-content/uploads/2013/09/toptentips.pdf
BestMathsOnline covers the full range of topics for most mathematics courses for Years 7 − 12 (Years 8 − 13 in NZ).
Suitable for students aged 10 − 18. http://bestmaths.net/online/
NASA: Exploring space through Mathematics
https://www.nasa.gov/audience/foreducators/exploringmath/home/index.html
https://www.nasa.gov/audience/foreducators/exploringmath/algebra1/index.html, Algebra 1 e.g the parabola
https://www.nasa.gov/audience/foreducators/exploringmath/geometry/index.html, Geogetry e.g. translations
https://www.nasa.gov/audience/foreducators/exploringmath/algebra2/index.html, Algebra 2 e.g Newtons Law of Cooling
https://www.nasa.gov/audience/foreducators/exploringmath/precalculus/index.html, Calculus e.g. complex numbers
Video
https://www.youtube.com/watch?v=uqwC41RDPyg Calculus Rhapsody
Bar codes and how they work
A barcode is an optical machine-readable representation of data relating to the
object to which it is attached. Originally barcodes systematically represented data
by varying the widths and spacings of parallel lines, and may be referred to as
linear or one-dimensional (1D). Each time the scanner scans an item, it performs
this calculation. If the check digit it calculates is different from the check digit it
reads, the scanner knows that something went wrong and the item needs to be
rescanned. In the supermarket goods are labelled with a bar code based on the
EAN-13 system. This is the European Article Numbering code which has 13
digits. This code is used internationally.
You can see the manufacturer identification number in any standard 13-digit EAN code. The EAN symbol has two parts:
•
machine-readable bar code
•
human-readable 13-digit EAN number
The bar code displayed is an example of an EAN-13 system bar code. The first two digits are for the country where the
code was issued. The code for New Zealand is 94. The next five digits are for the manufacturer followed by five digits for
the product. The last digit is a check digit. The check digit is a special digit which makes sure the numbers have been
entered correctly and that no one is cheating on pricing!
Finding Check Digits
The last digit of a bar code is the check digit. The check digit is added to a EAN system number for detecting errors
humans canmake on data entry. There is a way that this digit is calculated. The process can vary for different types of bar
code. Here is the way it is worked out for a 13 digit EAN code.
To start with:
•
Add the digits in the odd numbered positions: 1st + 3rd + 5th + 7th + 9th + 11th
•
Add the digits in the even numbered positions: 2nd + 4th + 6th + 8th + 10th + 12th
•
Remember to leave out the last digit, because this is the check digit.
•
Subtract the last digit (the check digit) of this answer from 10.
Calculating the Check Digit

Here is an example of a bar code from a bread bag.
•
Add the digits in the odd numbered places.
•
Add the digits in the even numbered places.
To find the check digit
•
(add the odd places) + 3 × (even places)
Subtract the last digit of this answer from 10.

9 + 1 + 9 + 7 + 0 + 1 = 27
4 + 4 + 8 + 1 + 0 + 7 = 24

The last digit is 9.
[i.e. 10 – 9 = 1]
The check digit on this barcode is 1.
Find other examples of EAN / ISBN bar codes from boxes and labels around your home and remove one of the digits and
see if a classmate can find the missing digit.

Complex Numbers
Select RUN mode from the main menu by using the arrow keys to highlight the RUN icon
or pressing 1.
Note: i ² = -1
Abs = Length of the complex number from the origin point (0,0) of the complex plane.
Arg = the argument (angle) between the positive real axis and the complex number.
Conj = The Conjugate of the complex number.
ReP = The Real part of the complex number.
ImP = The Imaginary part of the complex number.
Rectangular form: a + bi
Polar form: r(cos θ + i sin θ) = rcis θ
[OPTN] key

Example:
Calculate

[F3] key

[F6] key

Let a = 2 + 3i and b = 1- i and c = 4 + 5i
(a) a + b
(b) ab
(c) b - c
(d) |ac|
(e) Arg (b - c) (f) Conj a²
(g) ReP(c/b)
(h) ImP(abc)
(i) Convert a to polar form
(j) Convert 5cis(π/4) to Rectangular form

Answers:
(a) a + b

(b) ab

(c) b - c

(d) |ac|

(e) Arg (b - c)

(f) Conj (a²)

(g) ReP(c/b)

(h) ImP(abc)

(i)

A last word!
Well again, that’s all I can fit onto the 4 pages! Enjoy term 4! Hope to see you at
some workshops or hear from you! If you would like to contribute or have
suggestions as to what you would like to have discussed via this medium, please do
not hesitate to contact us either by snail-mail, email, website, telephone, text or fax.
Derek Smith
Graphic Technologies
73 Viewmont Drive
Lower Hutt 5010

Phone: 04 569 1686
Fax:
04 569 1687
Mobile: 027 460 2871
Website: http://graphic-technologies.co.nz

(j)

Exploring the Limits of Functions
This resource was written by Derek Smith with the support of CASIO New Zealand. It may
be freely distributed but remains the intellectual property of the author and CASIO.
Definition: The limit of a function is one of the fundamental concept
in calculus which concerns the behavior of the function near a particular value of x, on the
domain. A function f assigns a value for f(x) to every input x. We can say that a function
has a limit at a point (p,q) so, as f(x) gets closer and closer to q (the limit), as x moves
closer and closer to p. this needs to be true as you approach the value of p from the left and
right of p. If this is not the case then we can say the limit does not exist.
The use of limits extends the concept of substitution.
Exploring the use of the substitution notation on the ClassPad: ‘|’
Example:

Calculate f(x), where f(x) =

when x = 0.

Solution:

Substitution x = 0 into f(x) gives f(0) =

=

The | symbol
can be located
by opening the
Keyboard and
then tapping
[OPTN] to
open the 2nd set
of terms. Then
tap on [ | ]

Using the same f(x) there is an issue with f(x), when x = 1, this is because f(1) =

=

=

?

So how can we determine if there is a limit as x → 1?
We could look to see what happens by selecting values of x close to x = 1.
Note: This is demonstrated below using the 2D keypad for the displaying f(x).

This shows that as the
values of x → 1.
There is no limit.
As x → 1-, f(1-) → -∞
As x → 1+, f(1-) → ∞
So, the limit does not
exist.

Using the same f(x) there is an issue with f(x), when x = -1, this is because f(-1) =

= =?

So how can we determine if there is a limit as x → -1?
We could look to see what happens by selecting values of x close to x = -1.

This shows that as the
values of x → -1.
There is no limit.
As x → -1-, f(-1-) → 0
As x → -1+, f(-1+) →
0
So, the limit does exis
and equals 0.

Exploring the use of the 2D notation on the Classpad: ‘∑’

The ∑ symbol
can be located
by opening the
Keyboard and
then tapping
[CALC] to
open the 2nd set
of terms. Then
tap on

Tip: It is always better to start with a ’clean’ working window on the ClassPad when exploring new concepts.

Tap [Edit]

Tap [OK]

A ‘clean’ working window

Press [Keyboard]

For further tips, more information and software support visit our websites:
www.casio.edu.monaco orp.co.nz or http://graphic-technologies.co.nz

Curve Fitting
This resource was written by Derek Smith with the support of CASIO New Zealand. It may be freely distributed but
remains the intellectual property of the author and CASIO.
Set the up calculator in STATistics MODE.

Example 2:

The above screen illustrates the mathematical models
available.

Example 2: For Power of x, select [6]: y = A×Bx

Example 1: For Linear, select [2]: y = A+Bx

Enter the points (1,12) and (3,108).
Enter the points (2,4) and (6,6)

Press [AC] to clear the screen.
Press [AC] to clear the screen.

To bring up the STATistics tools press [SHIFT] [1].
To bring up the STATistics tools Press [SHIFT] [1].

Then [5] for Regression. Press [1], then [=] for the
value of A.
Then [5] for Regression. Press [1] then [=] for the value
of A and [2] then [=] for the value of B.

Repeat the process of ‘bringing up the STATistics tools
by pressing [SHIFT] [1]’. Press [5] for Regression and
then [2] followed by [=] for the value of B.

Repeat the process of ‘bringing up the STATistics tools
by pressing [SHIFT] [1]’. Press [5] for Regression and
then [2] followed by [=] for the value of B.

The power equation is: y = 4×3x
The linear equation is: y = 3 + 0.5x or y = 3 + ½x

[Note: Follow the same procedure for the other
mathematical models available on the FX82AU+ii.]

For further tips, more helpful information and software support visit our websites
www.casio.edu.monacocorp.co.nz or http://graphic-technologies.co.nz

Composite Functions and Inverse Functions.
This resource was written by Derek Smith with the support of CASIO New Zealand.
It may be freely distributed but remains the intellectual property of the author and CASIO.

Select GRAPH mode from the MAIN MENU by using the arrow keys to
highlight the GRAPH icon or pressing 3.
A ‘Composite Function’ is the applying of one function to the results of another
function. The result of f(x) is sent through g(x), this can be written as gof(x) or
g(f(x)). Or the result of g(x) is sent through f(x), this can be written as fog(x) or
f(g(x)).
Example: If f(x) = 2x + 3 and g(x) = ex, find and graph
(a) fog(x)
Answer: f(g(x)) = f(ex) = 2ex + 3

(b) gof(x)
Answer: g(f(x)) = g(2x + 3) = e2x + 3

(c) fof(x)
Answer: f(f(x)) = f(2x + 3) = 2(2x + 3) + 3 [= 4x + 9]

(d) gog(x)
Answer: g(g(x)) = g(ex) = ee^x

An ‘Inverse Function’ is a function that "reverses" another function. The
technique to find the inverse of f(x) is to:
1. Make y = f(x)
2. Swap the x and y in the equation
3. Make y the subject of the equation
4. Make y = f(x)

Example: If f(x) = 2x + 3, find f-1(x).
1.
2.
3.
4.

Make y = f(x)
Swap the x and y in the equation
Make y the subject of the equation
Make y = f -1(x)

Source: https://en.wikipedia.org/wiki/Inverse_function

y = 2x + 3
x = 2y + 3
½ (x - 3) = y
f -1(x) = ½ (x - 3)

Graphically, any function f(x) and its inverse function f -1(x) are images of each other where the graphs are
reflected in the line y = x.

Select the function to be drawn [F1].

Press [F6] to Draw, then [SHIFT] [F4] for SKeTCH,
and [F4] for INVerse.

g(x) = ex

f -1(x) = ½ (x - 3)

f(x) = 2x + 3

g -1(x) = ln(x)

Applications:
Clothing sizes differ from country to country. When buying clothes from overseas, you will need to be sure of
your sizes as returning clothes that do not fit can be a problem.
The table below shows some of the conversions for women’s sizes jeans for New Zealand, United States of
America and European.
Country
NZ
10
USA
26
European 65
Suppose that the functions

12
28
70

Sizing
14
16
30
32
75
80

f(x): NZ → USA
g(x): USA → European
h(x): European → NZ

18
34
85

20
36
90

f(x) = x + 16

Conversions can be expressed in terms of composite functions of f(x), g(x) and h(x). The equation of f(x) is
given.
1. What is the equation for g(x) and h(x)?

2. What conversion is carried out by the composite function h(g(x))? Draw h(g(x)).

3. Use composite functions to write an equation for converting from NZ sizing to European sizing.

4. Find the inverse functions of f(x), g(x) and h(x). Draw the inverses of f(x), g(x) and h(x).

5. What is the inverse of the equation you have found in Q3? Draw this function.
6. What would be the function described by fof -1(x), gog -1(x) and hoh -1(x) Draw these functions.

7. Does fo(goh) = (fog)oh)? Why or why not? Explain.

For further tips, more helpful information and software support visit our websites
www.casio.edu.monacocorp.co.nz or http://graphic-technologies.co.nz

Graphic Technologies School Pricing.
Valid for term 4, 2018 and Back to
School (BTS), until 28/2/2019.
NOTE:
•
•

No Courier or Postal charges are made to schools for bulk orders of $100.00 and over
A $5.00 postage and packaging charge for orders less than $100.00.
Price per unit for
term 4, 2018 and
BTS 2019
(excl GST)

Product

FX9750GII graphic calculator (monochrome) RRP $159.95 Special

$94.78

FX82AU+II scientific calculator RRP $39.95 Special

$23.47

FX-CG20 GRAPHIC CALCULATOR

$210.00

Class Wiz series FX570EX

$59.00

Class Wiz series FX991EX

$69.00

Class Wiz series FX82EX

$37.00

Class Wiz series FX350EX

$39.00

FX991ES plus scientific calculator

$50.00

FX991ES plus emulator software single licence Only 1 left Special

$50.00

FX100 scientific calculator

$50.00

FC100V financial calculator

$90.00

FA9860A emulator software single licence [FX9750GII] Only 1 left Special

$190.00

FA9860B emulator software school licence [FX9750GII] Only 1 left Special

$600.00

FX82A+II emulator software single licence

$50.00

ClassPad II [fx-CP400]

$230.00

ClassPad330 individual user PC licence Only 1 left Special

$170.00

EA-200 Data Logger

$350.00

EA-2 Motion Sensor

$350.00

EA-200 Data Logger and EA- 2 Motion Sensor combined

$600.00

SB-62 Cable (Calculator to calculator link)

$30.00

FA-124 USB cable [high-speed data communication between PC and the
FX9750GII]

$15.00

AAA Batteries Card of 4 (Minimum 12 cards (48) an order) Special

$5.00

AA Batteries Card of 4 (Minimum 12 cards (48) an order) Special

$5.00

Back up battery CR2032 [for graphic calculator] Special

$2.00

*Note: Emulator software, for 1 or 3 year licences, can now be purchased from:
https://secure.shareit.com/shareit/product.html?productid=300741994&sessionid
=3059850727&random=f13dec3ae98d31c1ace29114bff7b234

School:
Address:
Phone:

Fax:

Contact:

Order Number:

Quantity
required

See this website for more details.

