


Topic, Year and Level

3  Functions : 2013 Sample Paper 1 – Q7 (a)

4  Statistics : 2019 Paper 2 – Q7 (c) (ii)

5  Geometry : 2014 LCOL Sample Paper 2 – Q6 (b)

2  Complex Numbers : 2013 Sample Paper 1 – Q3 (a)

1  Differentiation : 2012 Paper 1 – Q9 (a)
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1  2012 LCOL Paper 1 – Question 9 (a) (i)

Continued

𝑉 = 100 + 45𝑡 − 1.5𝑡2

𝑑𝑉

𝑑𝑡
= 45 − 3𝑡

Investments can increase or decrease in value. The value of a particular investment of €100 was found to fit 
the following model:

𝑉 = 100 + 45𝑡 − 1.5𝑡2

where 𝑉 is the value of the investment in euro, and 𝑡 is the time in months after the investment was made.

Find the rate at which the value of the investment was changing after 6 months.

Differentiate the function to find the rate of change. 

Rate of 
change

= 45 − 3 6

= 45 − 18

= 27

𝑡 = 6
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The rate at which the value of the investment was 
changing after 6 months was €27 per month.



1  2012 LCOL Paper 1 – Question 9 (a) (ii)

𝑑𝑉

𝑑𝑡
= 45 − 3𝑡

= 45 − 3 18

= 45 − 54

= −9

State whether the value of the investment was increasing or decreasing after 18 months.

Justify your answer.

Continued

Rate of 
change

𝑡 = 18

𝑉 = 100 + 45𝑡 − 1.5𝑡2

𝑑𝑉

𝑑𝑡
= 45 − 3𝑡
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The rate of change is negative after 18 months therefore 
the value of the investment is decreasing at this time. 



1  2012 LCOL Paper 1 – Question 9 (a) (iii)

𝑉 = 100 + 45𝑡 − 1.5𝑡2

𝑉 = 100 + 45 24 − 1.5 24 2

𝑉 = €316

The investment was cashed in at the end of 24 months. 

How much was it worth at that time?

To find the value of the investment after 24 months sub 𝑡 = 24 into the value, 𝑉, function. 

𝑉 = 100 + 45𝑡 − 1.5𝑡2

𝑡 = 24
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The investment is worth €316 after 24 months.



2  2013 LCOL Sample Paper 1 – Question 3 (a)

Write each of the following complex numbers in the form 𝑎 + 𝑏𝑖, where 𝑖2 = −1.

𝑧4 = 1 + 𝑖 + 𝑖2 + 𝑖3

𝑧4 = 1 + 𝑖 + 𝑖2 + 𝑖3

𝑧4 = 1 + 𝑖 + −1 + 𝑖 𝑖2

𝑧4 = 1 + 𝑖 − 1 + 𝑖 −1

𝑧4 = 1 + 𝑖 − 1 − 𝑖

𝑧4 = 0 + 0𝑖

𝑖2 = −1
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3  2013 LCOL Sample Paper 1 – Question 7 (a)

Let ℎ 𝑥 = 𝑥2 + 1, where 𝑥 ∈ ℝ. 

Write down a value of 𝑥 for which ℎ 𝑥 = 50.

𝑥2 + 1 = 50

𝑥2 = 50 − 1

𝑥2 = 49

𝑥 = ± 49

𝑥 = ±7

Let the function ℎ 𝑥  equal 50 and solve for 𝑥. 

ℎ 𝑥 = 𝑥2 + 1

ℎ 𝑥 = 50
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4  2019 LCOL Paper 2 – Question 7 (c) (ii)

Calculator Work
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Use your calculator to find the standard deviation 
for the data in the Meat category.

Give your answer correct to the nearest whole 
number.

𝜎 = 50.99

𝜎 ≈ €51

Standard deviation is a measure of 
how spread out or how close 
together a group of numbers is. 

With a mean of €112 and a standard 
deviation of €51 the data has a 
relatively large spread and is not 
tightly clustered around the mean. 



4  2007 JCHL Paper 2 – Question 1 (c)
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Meat

132

117

106

63

56

111

157

54

85

131

254

78

112

Press MENU and 2: Statistics

Press 1: 1-Variable

Enter the DATA and AC to store.

Note: Frequency can be ON or OFF.

Press OPTN and 2: 1-Variable Calc

Read the standard deviation 𝜎𝑥.

𝜎 = 50.99

𝜎 ≈ €51
Correct to the nearest 
whole number.



5  2014 LCOL Sample Paper 2 – Question 6B
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③

②

①

𝐴𝐵𝐶𝐷 is a cyclic quadrilateral. 
The opposite sides, when extended, meet at 𝑃 and 𝑄, as shown. 
The angles 𝛼, 𝛽, and 𝛾 are as shown. 

Prove that 𝛽 + 𝛾 = 180° − 2𝛼. 

Label the angles, ①, ② and ③ 
in the diagram as shown.

𝛼 + ② + 𝛾 = 180°

𝛾 = 180° − 𝛼 + ②

3 Angles of a Triangle

𝛽 + ① + 𝛼 = 180°

𝛽 = 180° − ① + 𝛼

3 Angles of a Triangle

𝛾 + 𝛽 = 180° − 𝛼 + ② + 180° − ① + 𝛼

𝛾 + 𝛽 = 360° − 2𝛼 − ② + ①

① + ② = 180° Opposite angles cyclic 
quadrilateral

𝛾 + 𝛽 = 360° − 2𝛼 − 180°

𝛽 + 𝛾 = 180° − 2𝛼
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