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TEACHING AND LEARNING  
 

Unit 1 

Sequences and 

Series 

Examples of learning activities: 

 

Sum 
425

3
+

527

3
+

629

3
+   … …   to 𝑛 terms

Use mathematical induction to prove that ∑ 𝑟3

𝑛

𝑟=1

=
1

4
𝑛2(𝑛 + 1)2 for all 

positive integers

Prove that the sequence {
3𝑛 − 2

5
}  diverges to infinity

 

 

 
 
 

 

 
1

𝑛!
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Unit 2 

Complex 

Numbers 

 

 
 

Examples of learning activities: 

 

 

Solve 𝑍5 + 1 = 0. Present solutions in polar form. 
Hence solve 𝑍9 − 16𝑍5 + 𝑍4 − 16 = 0

If the principal argument of the complex number 1 + 𝑎𝒾 i𝑠 −
𝜋

6
,

 find the value of the real number 𝑎

Sketch the region of the Argand Plane which represents complex
 numbers 𝑍, where |𝑍 + 2 − 𝒾| > 2

In pairs, find as many possible functions that satisfy the following:
f(𝒾) = 4 + 3𝒾
f(2 − 𝒾) = 7 + 2𝒾
f(𝒾) = 𝑔(1 + 𝒾)
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Unit 3 

Matrices and 

Linear Algebra . 

Examples of learning activities: 

 

 

Matrices 𝐀 and 𝐈 are given by 𝐀 = (
1 2
1 3

) and 𝐈 = (
1 0
0 1

).

Show that 𝐀2 = 4𝐀 − 𝐈

Find the curve whose image is 
𝑥2

4
+

𝑦2

9
= 1 when the transformation  

L(𝑥, 𝑦): (2𝑥, 3𝑦) is applied. Hence find the enclosed area.

Consider the system of equation, in which a, b and c are real numbers:

𝑥 − 𝑦 + 𝑧 = 𝑎
𝑥 + 𝑦 + 9𝑧 = 𝑏
2𝑥 − 𝑦 + 6𝑧 = 𝑐

Show that 3𝑎 + 𝑏 − 2𝑐 = 0 𝑖s required for the system of equations to have 
a solution in 𝑥, 𝑦 and 𝑧. 𝐼𝑓 𝑎 = 1, 𝑏 = 5 𝑎𝑛𝑑 𝑐 = 4, state the solution to the 
system of equations and provide a geometrical interpretation

In pairs, multiply the matrix by each postion vector of the triangle  
(see attached sheet at end Unit 3). Plot the new position of the triangle and 
state the transformation that the matrix represents.
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Unit 4a 

Calculus - 

differential 

 

 𝑎𝑥 log𝑎 𝑥

 

 

 

 

Examples of learning activities: 

 

 

For the curve with the equation 𝑥3 + 𝑦3 = 4𝑥𝑦

Find 
𝑑𝑦

𝑑𝑥
 and then find the equation of the tangent to the 

curve at the point (2,2)

Consider the function 𝑓(𝑥) = (𝑥 + 1)𝑒𝑥−1,
(a)   Show that 𝑥 = −1 is the ony zero

(b)  Show that (−2, −
1

𝑒3
)  is the only stationary point, global minimum

(c)   Find and classify all points of inflection
(d)  Sketch the graph of the functio𝑛 𝑓(𝑥) = (𝑥 + 1)𝑒𝑥−1
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Unit 4b 

Calculus - 

integral 
 

 
 
 

 
 
 
 
 

 

 

Examples of learning activities: 

 

 

Determine ∫ sin3 𝑥 𝑑𝑥

Use partial fractions to determine ∫
𝑥 + 3

𝑥(𝑥 + 1)
𝑑𝑥

By using an appropriate trigonometric identity obtian the exact value of

∫ tan2 (
𝜋𝑥

4
) 𝑑𝑥

1

0
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Activities for Individuals, Pairs and Groups 

Unit 1 – Sequences and Series 

 

 

 

𝑛





7

1

2)3(
r

r
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20.4, −5.1, 1.275, …

𝑟 =
−5.1

20.4
=

1.275

−5.1
= −0.25

−1 < 𝑟 < 1
𝑢1 = 20.4, 𝑟 = −0.25

𝑆∞ =
𝑢1

1 − 𝑟
=

20.4

1 − 0.25
= 27.2

𝑆𝑛 =
𝑢1(1−𝑟𝑛)

1−𝑟

𝑆𝑛

𝑛
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𝑆𝑛 =
27𝑛 + 3𝑛2

2

𝑢𝑛

𝑢𝑛 = 𝑆𝑛 − 𝑆𝑛−1

𝑆𝑛 =
27𝑛 + 3𝑛2

2
 →  𝑆𝑛−1 =

27(𝑛 − 1) + 3(𝑛 − 1)2

2

∴ 𝑢𝑛 = 𝑆𝑛 − 𝑆𝑛−1 =
27𝑛 + 3𝑛2

2
−

27(𝑛 − 1) + 3(𝑛 − 1)2

2

∴ 𝑢𝑛 =
27𝑛 + 3𝑛2 − 27𝑛 + 27 − 3(𝑛 − 1)2

2

∴ 𝑢𝑛 =
27𝑛 + 3𝑛2 − 27𝑛 + 27 − 3𝑛2 + 6𝑛 − 3

2

∴ 𝑢𝑛 =
24 + 6𝑛

2

∴ 𝑢𝑛 = 12 + 3𝑛

∴ 𝑢𝑛 = 12 + 3𝑛 →  𝑢𝑛+1 = 12 + 3(𝑛 + 1)

∴  𝑢𝑛+1− 𝑢𝑛 = 15 + 3𝑛 − 12 − 3𝑛 = 3 
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Unit 2 – Complex Numbers 

(1 + 𝒾)𝑛 𝑓𝑜𝑟 𝑛 = 1, 2, 3, 𝑒𝑡𝑐 𝑎𝑛𝑑 𝑒𝑥𝑝𝑟𝑒𝑠𝑠 𝑦𝑜𝑢𝑟 𝑎𝑛𝑠𝑤𝑒𝑟 𝑖𝑛 𝑡ℎ𝑒 𝑓𝑜𝑟𝑚 𝑜𝑓 𝑎 + 𝑏𝒾

2𝑧 + 𝒾 = 3 − 𝑧

𝑧 = 𝑥 + 𝑦𝒾

2(𝑥 + 𝑦𝒾) + 𝒾 = 3 − (𝑥 + 𝑦𝒾)

∴ 2𝑥 + 2𝑦𝒾 + 𝒾 = 3 − 𝑥 − 𝑦𝒾

2𝑥 = 3 − 𝑥 and 2𝑦 = −𝑦

𝑥 = 1 and 𝑦 = 0

𝑧 = 1

𝒾(3 − 4) + (2 − 𝒾)(4𝒾 + 2)

𝒾(3 − 4) + (2 − 𝒾)(4𝒾 + 2) = 3𝒾 − 4 + 8𝒾 − 4 + 4 − 2𝒾

𝒾(3 − 4) + (2 − 𝒾)(4𝒾 + 2) = 9𝒾 − 4

𝑧1 = 3 + 2𝒾
𝑧2 = 2 + 3𝒾
𝑧3 = −3 + 4𝒾
𝑧4 = −2 − 4𝒾
𝑧5 = 𝒾
𝑧6 = −2 − 𝒾

𝑧7 = 1 + √25𝒾

 

 

 

 |𝑧1 + 𝑧2| |𝑧1 − 𝑧2|

 |𝑎 + 𝑏𝒾| |𝑎 − 𝑏𝒾|
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Unit 3 – Matrices and Linear Algebra 



Page 18 



Page 19 

  



Page 20 

Unit 4a – Differentiation and integration to find volume of definite 3D shapes 
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Unit 4b – Integration 

 

 

 

 

  dxxx 6)3(
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EXAMPLES OF APPLICATIONS 
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8

5

 
 

 

 𝑛𝑡ℎ

(𝑛 − 1)𝑡ℎ

 

𝑛 → ∞
 

𝑛
 𝑛 → ∞
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Volume of a Bottle 

𝑦 = 4;   −7.92 ≤ 𝑥 ≤ −
3𝜋

2

𝑦 = 5 − 𝑠𝑖𝑛𝑥;  − 
3𝜋

2
< 𝑥 ≤ 0

𝑦 =
1

16
𝑥2 − 𝑥 + 5;     0 < 𝑥 ≤ 8

 
o 

o 
o 

 

 

 

 

 

 

 

 

o 
o 
o 
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The Mandelbrot Set 

 

 

 

𝑍𝑛+1 = 𝑍𝑛
2 + 𝑐, 𝑤ℎ𝑒𝑟𝑒 𝑍 𝑎𝑛𝑑 𝑐 𝑎𝑟𝑒 𝑐𝑜𝑚𝑝𝑙𝑒𝑥 𝑛𝑢𝑚𝑏𝑒𝑟𝑠 𝑎𝑛𝑑 𝑍0 = 0

𝑥𝑛+1 = 𝑥𝑛
2 − 𝑦𝑛

2 + 𝑎

𝑦𝑛+1 = 2𝑥𝑛𝑦𝑛 + 𝑏

where 𝑍 = (𝑥, 𝑦) and 𝑐 = (𝑎, 𝑏)

 

 

 

 

o 𝑐 = 0.5 + 0.5𝒾
o 𝑐 = −0.5 − 0.4𝒾
o 𝑐 = 0.1 − 0.4𝒾

 

 

 

 



Page 33 

 

 

 

 

http://www.daviddarling.info/encyclopedia/M/Mandelbrot_set.html
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Zeros of Cubic Functions 

𝑓(𝑥) = 2𝑥3 + 6𝑥2 − 4.5𝑥 − 13.5
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Area Approximation Investigation 
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Cryptography 

[
1 2 2
2 −1 1
1 3 3

]

 
 
 

[
1 2 1
1 0 2
2 1 1

]
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Newton’s Law of Cooling 

 

𝑅𝑎𝑡𝑒 𝑜𝑓 𝑐𝑜𝑜𝑙𝑖𝑛𝑔 ∝ ∆𝑇

𝑑𝑇

𝑑𝑡
= −𝑘(𝑇 − 𝑇𝑎), 𝑤ℎ𝑒𝑟𝑒 𝑇 > 𝑇𝑎
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Markov Chain 

 
 
 

[next state] = ⌊Matrix of transition probabilities⌋ × [current state]

𝑋𝑛𝑒𝑥𝑡 𝑠𝑡𝑎𝑡𝑒 = 𝑃𝑋𝑐𝑢𝑟𝑟𝑒𝑛𝑡 𝑠𝑡𝑎𝑡𝑒

where 𝑃 is the probability matrix

𝑋𝑛 = 𝑃𝑛𝑋0
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SUPPORTING LEARNER RESPONSES AND ELABORATIONS 
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WORK REQUIREMENTS 

THE MINUMUM WORK REQUIREMENTS 
 

 

 



Page 43 

RESOURCES 

Recommended books 

 

 

 

 
 

Additional books  

 

 

 

 

Websites 

http://nrich.maths.org/frontpage  

 

The Mathematical Association of Victoria 

https://www.mav.vic.edu.au/  

 

Supporting Australian Mathematics Project 

http://amsi.org.au/ESA_Senior_Years/seniors_years.html  

 

Texas Instrument 

https://education.ti.com/en-au/downloads-and-activities  

 

Wofram demonstrations Project 

http://demonstrations.wolfram.com/topics.html?Mathematics#2  

 

Wolfram Math World 

http://mathworld.wolfram.com/  

 

 

 
Copyright: Creative Commons Attribution 4.0 International unless otherwise indicated. 

State of Tasmania (Department of Education) 2016 

 

http://nrich.maths.org/frontpage
https://www.mav.vic.edu.au/
http://amsi.org.au/ESA_Senior_Years/seniors_years.html
https://education.ti.com/en-au/downloads-and-activities
http://demonstrations.wolfram.com/topics.html?Mathematics#2
http://mathworld.wolfram.com/

