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Linear equations
Solve the following equation in 𝑥:

3(2𝑥 + 4) − 5 = 3

Solve the following equation in 𝑥:

2(3𝑥 − 5) + 8 = 4𝑥 − 5

Solve the following equation in 𝑥:

where3(𝑥 − 7) + 5(𝑥 − 4) = 14, 𝑥 ∈ 𝑅
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Solve the following equation in 𝑥:

(𝑥 + 5)(3𝑥 − 4) − 3(𝑥2 + 2) + 4 = 0

Solve the following equation in 𝑥:

.5(𝑥 + 4) − 6(2𝑥 + 7) = 9(𝑥 + 3) − 17

Solve the following equation in 𝑥:

.2(4 − 3𝑥) + 12 = 7𝑥 − 5(2𝑥 − 7)
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Quadratic equations

Solve the following equation in 𝑥:

𝑥2 + 7𝑥 + 10 = 0

Solve the following equation in 𝑥:

2𝑥2 + 𝑥 − 10 = 0
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Solve the following equation in leaving your answer correct to two decimal places:𝑥,

𝑥2 − 6𝑥 = 23

Solve the following equation in 𝑥:

− 21 + 6𝑥2 = 39𝑥

Solve the following equation in .𝑥: 3𝑥2 − 2𝑥 − 3 = 0

Give each answer in its simplest surd form.
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Solve the following equation in 𝑥:

𝑥2 + (10 − 2𝑥)2 = 25

Show that is a solution of the equation .𝑥 = 4 𝑥2 − 2𝑥 − 8 = 0

The equation , where , has solutions and . Find the𝑥2 + 𝑎𝑥 + 𝑏 = 0 𝑎, 𝑏 ∈ 𝑍 𝑥 = 5 𝑥 =− 2
value of and the value of .𝑎 𝑏
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HCF

Factorise fully 4𝑎2 − 12𝑎𝑏

Factorise fully 9𝑥𝑦 − 27𝑦2

Factorise fully 4𝑥𝑦2 − 7𝑥2𝑦

Factorise fully 36𝑧3𝑦 − 24𝑧
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Grouping

Factorise fully 6𝑎𝑦 − 3𝑏𝑦 − 9𝑏𝑥 + 2𝑎𝑦

Factorise fully 2𝑎𝑏 + 3𝑐𝑑 − 𝑐𝑏 − 6𝑎𝑑

Factorise fully 𝑤𝑦 − 𝑦 − 1 + 𝑤

Factorise fully 15𝑝2 − 10𝑝𝑞 − 6𝑝𝑠 + 4𝑞𝑠
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Factorise fully 8𝑎𝑥 − 14𝑏𝑥 + 4𝑎𝑦 − 7𝑏𝑦

Factorise fully 6𝑥𝑦 − 2𝑥 + 3𝑧 − 9𝑧𝑦

Factorise fully 3𝑓2 + 4𝑞𝑝 − 2𝑓𝑝 − 6𝑞𝑓
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Quadratic

Factorise fully 𝑥2 + 13𝑥 + 30

Factorise fully 𝑥2 + 3𝑥 − 18

Factorise fully 𝑥2 − 𝑥 − 20

Factorise fully 𝑥2 − 11𝑥 + 18
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Factorise fully 3𝑥2 + 5𝑥 − 12

Factorise fully 2𝑛2 + 7𝑛 − 15

Factorise fully 3𝑦2 + 2𝑦 − 5
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Difference of two squares

Factorise fully 𝑥2 − 𝑦2

Factorise fully 4𝑎2 − 16

Factorise fully 81 − 9𝑦2

Factorise fully 4𝑥2 − 49𝑦2
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Factorise fully 2𝑥2 − 50

Factorise fully 2𝑥2 − 2
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Combining and simplifying fractions

Express in its simplest form:
5−𝑥

5 +
𝑥−4

4

Express in its simplest form:
𝑥+2

3 −
𝑥−3

4

Express in its simplest form:
2

𝑛−3 −
5

2𝑛+5

Express in its simplest form:
3
𝑎 −

𝑎−𝑏
2𝑎+𝑏
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Use factors to simplify:
2𝑛2+𝑛−15

𝑛2−9

Use factors to simplify:
4𝑒2−9

2𝑒2+3𝑒−9
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Fractional equations

Solve the equation:
5𝑥+2

3 −
6𝑥+4

4 = 7

Solve the equation:
9𝑥−6

2 =
3𝑥−14

3 +
9𝑥
4
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Solve the equation:

2𝑥−3
3 =

𝑥−2
5

Solve the equation:
2𝑥
3 − 13 = 𝑥 − 2
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Solve the equation:

3
𝑥+1 −

2
𝑥+4 =

1
3

Solve the equation:

2
3𝑥−4 −

1
2𝑥+1 =

1
2
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Inequalities

Solve the following inequality and list the possible values for 𝑥:

, where3𝑥 − 5 ≤ 4 𝑥 ∈ 𝑁.

Solve the following inequality and graph the values of 𝑥:

, where4 − 𝑥 ≤ 2𝑥 − 5 𝑥 ∈ 𝑁.
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Solve the following inequality and list the possible values for 𝑥:

, where2(2𝑥 − 3) + 6𝑥 < 25 𝑥 ∈ 𝑁.

Graph each of the following inequalities on the given number line.

, where(𝑖) 𝑥 ≤ 2. 8 𝑥 ∈ 𝑅

, where(𝑖𝑖) 𝑥 ≤ 2. 8 𝑥 ∈ 𝑍

, where(𝑖𝑖𝑖) 𝑥 ≤ 2. 8 𝑥 ∈ 𝑁
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Solve the following inequality for and show your solutions on the following number line.𝑥 ∈ 𝑍

4(3 − 𝑥) > 8
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Simultaneous equations: both linear

5𝑥 + 6𝑦 = 4

7𝑥 + 8𝑦 = 8

3𝑥 + 2𝑦 = 1

7𝑥 + 5𝑦 =− 2
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𝑝 + 5𝑞 = 17

5𝑝 + 𝑞 = 13

𝑥 =− 1 + 𝑦

2𝑥 + 4𝑦 = 19
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3𝑥 − 10 = 4𝑦

7 + 3𝑦 = 2𝑥

2𝑎 + 3𝑏 = 15

𝑏 + 8 =− 5𝑎
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Find the point of intersection between line and line𝑙: 3𝑥 + 2𝑦 =− 7 𝑚: 5𝑥 + 37 = 3𝑦
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Simultaneous equations: one linear, one non-linear

Solve the following simultaneous equations:

2𝑥 − 𝑦 = 7

𝑥2 + 𝑦2 = 49
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Solve the following simultaneous equations:

2𝑥 − 𝑦 = 10

𝑥2 + 𝑦2 = 20
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Solve the following simultaneous equations:

3𝑥 − 𝑦 = 4

4𝑥2 − 3𝑥𝑦 = 4
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Solve the following simultaneous equations:

𝑥 + 4𝑦 = 5

𝑥2 + 𝑦2 = 13
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Solve the following simultaneous equations:

𝑦 + 5 = 2𝑥

𝑥2 + 𝑦2 = 25
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Solve the following simultaneous equations:

2𝑟 − 𝑠 = 10

𝑟𝑠 − 𝑠2 = 12
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Indices

Write in the form where .
56×253

5
5𝑝 𝑝 ∈ 𝑄

Write in the form where .
23×32

2
2𝑝 𝑝 ∈ 𝑄
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𝑎𝑝 × 𝑎𝑞 × 𝑎𝑛 = 𝑎12

Pick 3 values such that are all different, and the above statement remains true.𝑝, 𝑞, 𝑛

Write the following in the form where .2𝑝 𝑝 ∈ 𝑄

(𝑖) 825

(𝑖𝑖) 32
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Solve the equation 3𝑥−2 = 272𝑥+1

Solve the equation 29𝑥−1 = 82𝑥
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Solve the equation 22𝑥−1 = 64.

Solve the equation and verify your answer49𝑥 = 72+𝑥
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Functions

Rory kicks a football while standing on a slope. The height of the ball, in metres, could be
modelled by the following quadratic function:

ℎ(𝑡) = 5 + 12𝑡 − 2𝑡2

Complete the table below to show the values of for the given values of .(𝑖) ℎ(𝑡) 𝑡

Draw the graph of the function on the axes below for , where .(𝑖𝑖) ℎ(𝑡) 0 ≤ 𝑡 ≤ 6 𝑡 ∈ 𝑅
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The graph of the function is shown below for where . Use the graph to𝑔 − 3 ≤ 𝑥 ≤ 2,  𝑥 ∈ 𝑅
answer the following:

Estimate the value of 𝑔(1. 5)

Estimate the value of for which𝑥 𝑔(𝑥) =− 6
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When it rains on land, some of the rain soaks into the land, and the rest runs off the land. The
runoff curve number is a number used when estimating the amount of rain that runs off a𝐶
particular area of land. is given by:𝐶

𝐶 =
1000
𝑆+10

where is a measure of the maximum amount of rain that can soak into the soil.𝑆

Find the value of when .(𝑖) 𝐶 𝑆 = 15

When increases, does increase or decrease?(𝑖𝑖) 𝑆 𝐶

Rearrange the equation to write in terms of .(𝑖𝑖𝑖) 𝑆 𝐶
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The diagram below shows the actual daily number of new cases of a disease, from day to𝑡 = 0
day . It also shows the number of cases according to a mathematical model over this𝑡 = 25
period of time.

From the diagram, estimate the number of actual new cases there were on day 12, using the(𝑖)
relevant dot.

Show that it takes approximately 5 days for the number of daily new cases to double,(𝑖𝑖)
according to the curve in the diagram.

From the model, estimate the day on which the number of new cases was 5,000.(𝑖𝑖𝑖)
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The daily number of new cases of another disease can be modelled using the function

𝐷(𝑡) = 2100 × 1. 18𝑡

where is the daily number of new cases and is the time in days from to .𝐷 𝑡 𝑡 = 0 𝑡 = 14

Fill in the table below, leaving each answer correct to the nearest whole number, and hence,
draw the associated graph on the given axes.
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where𝑔(𝑥) = 𝑥2 + 7𝑥 + 12, 𝑥 ∈ 𝑅

Work out the value of .(𝑖) 𝑔(6)

Solve for where .(𝑖𝑖) 𝑔(𝑥) = 2, 𝑥 ≠− 5

is defined as .ℎ ℎ(𝑥) =− 0. 38𝑥3 + 2. 6𝑥2 − 0. 13𝑥 + 158

is defined as .𝑐 𝑐(𝑥) = 0. 1ℎ(𝑥) − 7

Work out the value of .𝑐(6)
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The total number of users on a website can be modelled by the formula:

, where is the number of months since the website was launched.𝑈(𝑚) = 3000(1. 8)𝑚 𝑚

Estimate the number of user registered 8 months after the website launch(𝑖)

There are 31 493 users at the end of a particular month. Estimate how many users there(𝑖𝑖)
will be one month later.
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A swimmer is on a starting block at the beginning of a race. When she dives off the block until
she resurfaces, the level of the swimmer relative to the level of the water is given by the
function:

ℎ(𝑥) =
1

60 𝑥2 −
1
4 𝑥 +

3
5

In the function, is the horizontal distance of the swimmer from the starting block in metres,𝑥
and is measured in metres.ℎ(𝑥)

Find the height of the block above the water.(𝑖)

Show that the swimmer is on the surface of the water when she is 12 metres from the(𝑖𝑖)
starting block.

Find the horizontal distance from the starting block, to the point where the swimmer(𝑖𝑖𝑖)
enters the water
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The amount of a certain drug in mg in the bloodstream hours after being injected can be𝑡
estimated using:

where𝐶(𝑡) =− 𝑡3 + 4. 5𝑡2 + 54𝑡, 0 ≤ 𝑡 ≤ 9,  𝑡 ∈ 𝑅.

Show that the amount of drug in the bloodstream 4 hours after it has been injected is 224(𝑖)
units.

Use the function to complete the table below, and hence draw the graph of .(𝑖𝑖) 𝐶(𝑡) 𝐶(𝑡)

43



A person’s height can be approximated by the length of their femur. One such approximation is
given by:

𝐻 = 2. 3𝑥 + 65. 53,

where is the height in centimetres, and is the length of the femur in centimetres.𝐻 𝑥

Use the function above to estimate the height of someone with a femur that is 47.54 cm in(𝑖)
length. Give your answer correct to two decimal places.

Use to estimate the length of a person’s femur, given they are 184 cm in height.(𝑖𝑖) 𝐻

The function is defined as𝑓 𝑓(𝑥) = 7𝑥 + 3

Evaluate and then subsequently find the value of if .𝑓(− 3) 𝑘 𝑓(𝑘) =− 32
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The profits of two companies in €0,000s are modelled usings two functions, 𝑓(𝑥) = 2𝑥 + 5
and , where is in years.𝑔(𝑥) = 2𝑥 𝑥

Using the same scales and axes, draw both functions in the domain and hence0 ≤ 𝑥 ≤ 4
estimate how many years it will take for the profit of both companies to be the same.
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Let .ℎ(𝑥) = 𝑥2 + 𝑏𝑥 + 𝑐

find the value of(𝑖) 𝐺𝑖𝑣𝑒𝑛 𝑡ℎ𝑎𝑡 ℎ(0) = 12, 𝑐.

Given that find the value of(𝑖𝑖) ℎ(3) = 42, 𝑏.

Solve(𝑖𝑖𝑖) ℎ(𝑥) = 0
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The functions and are defined for as follows:𝑔 𝑡 𝑥 ∈ 𝑅

→𝑔: 𝑥 4𝑥 − 5

→𝑡: 𝑥 𝑥2 − 5𝑥 + 1

Find and .(𝑖) 𝑡(6) 𝑔(2)

Solve giving your answers correct to two decimal places.(𝑖𝑖) 𝑡(𝑥) = 0,

Show that .(𝑖𝑖𝑖)  𝑡(𝑔(𝑥)) = 16𝑥2 − 60𝑥 + 51
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The formulae

are three points on a coordinate plane.𝐴(1, − 2),  𝐵(0. 4),  𝐶(3, 1)

Find(𝑖) 𝐴𝐶| |

Find the slope of(𝑖𝑖) 𝐴𝐵

Find the midpoint of(𝑖𝑖𝑖) 𝐵𝐶
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Calculate(𝑖) 𝑂𝐵| |

Calculate the slope of(𝑖𝑖) 𝑂𝐵
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Find the midpoint of(𝑖𝑖𝑖) 𝐶, 𝑂𝐵

Find the equation of in the form(𝑖𝑣) 𝑂𝐵 𝑎𝑥 + 𝑏𝑦 + 𝑐 = 0.

Find the distance from point to point C(𝑣) 𝐴

Find the slope of the line from point to point C(𝑣𝑖) 𝐴
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Find the slope, midpoint, length and equation of .𝑃𝑄
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The equation

The equations of two lines are:(𝑖) 

𝑔:  7𝑥 + 2𝑦 =− 2

ℎ:  𝑥 − 𝑦 =− 8

Use algebra to find the point of intersection between the two lines.

Find the slope of and the slope of(𝑖𝑖) 𝑔 ℎ

Verify that the two lines are NOT perpendicular.(𝑖𝑖𝑖) 
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Given the equation of a line , find its slope(𝑖) 𝑙: 2𝑥 − 𝑦 + 5 = 0

and .(𝑖𝑖) 𝐴 = (− 1 − 3) 𝐵 = (𝑘, 3)

If the line segment is parallel to , find the value of[𝐴𝐵] 𝑙 𝑘.
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The line has a slope of 4, and passes through the point Find the coordinates of twoℎ (20, 12).
other points on , other thanℎ (20, 12).

The equation of is Find the coordinates of the point where crosses the𝑃𝑄 𝑥 + 7𝑦 = 20. 𝑃𝑄
-axis and the -axis.𝑦 𝑥

Another line passes through , and is perpendicular to . Find the equation of this line.𝑄 𝑃𝑄

54



55



A farmer has sprinklers set around his field to water his crops. The main water feed connects at
a right angle midway along the line joining and Find the equation of the main water feed.𝑆1 𝑆2.
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On the diagram above, through the point A, draw a line with a slope of .(𝑖)
3
4

On the diagram above, through the point A, draw another line with a slope of .(𝑖𝑖)
−4
3
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Show that is not on the line(1, − 2) 𝑥 − 3𝑦 − 6 = 0.

Show that is on the line(3, 4) 2𝑥 + 3𝑦 = 18.

Find the coordinates where crosses the -axis and the -axis.4𝑥 − 6𝑦 − 24 = 0 𝑥 𝑦
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Based on the above table, which two lines are parallel?
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The line has equation where is a constant.𝑙
1

2𝑥 − 3𝑦 + 𝑘 = 0, 𝑘

The point lies on . Find:𝐴(2, 3) 𝑙
1

The value of .(𝑖) 𝑘

The slope of(𝑖𝑖) 𝑙
1
.

The line passes through the point and is perpendicular to . Find the equation of ,(𝑖𝑖𝑖) 𝑙
2

𝐴 𝑙
1

𝑙
2

giving your answer in the form 𝑎𝑥 + 𝑏𝑦 + 𝑐 = 0.

The line crosses the -axis at the point and the -axis at the point .Find the(𝑖𝑣) 𝑙
1

𝑥 𝐵 𝑦 𝐶
coordinates of and .𝐵 𝐶
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Area of a triangle

and𝐴(3, 8) 𝐵(6, 4) 𝐶(0, 0).

Find the area of .∆𝐴𝐵𝐶

𝑃(6, 3),  𝑆(3, − 1),  𝑄(0, 5. 5)

Find the area of triangle 𝑃𝑄𝑆
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Equations

A circle has equation .𝑐 𝑥2 + 𝑦2 = 10

Write down the radius and the centre of this circle

A circle has equation .𝑐 𝑥2 + 𝑦2 = 125

Write down the radius and the centre of this circle

A circle has equation .𝑐 (𝑥 − 3)2 + (𝑦 + 2)2 = 100

Write down the radius and the centre of this circle

A circle has equation . Write down the radius and the centre of this circle𝑐 𝑥2 − 36 + 𝑦2 = 0

A circle has equation . Find its centre and radius.𝑐 (𝑥 + 5)2 + (𝑦 − 7)2 − 81 = 0
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Find the points of intersection between circle and the line where:𝑘 𝑙

𝑙:  5𝑥 − 𝑦 − 13 = 0

𝑘:  𝑥2 + 𝑦2 = 13
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The circle has the points and as the endpoints of a diameter.𝑘 𝐴(− 2, 1) 𝐵(4, 7)

Find the equation of circle .𝑘

Find the coordinates of another point on the circle other than . The radius of circle is𝑠 (12, 11) 𝑡
half the radius of circle . Find the equation of circle .𝑠 𝑡
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Points inside, outside, and on a circle

A circle has equation . Is the point inside, outside or on the circle𝑐 𝑥2 + 𝑦2 = 10 (3, 1) 𝑐.

Show that the point is on the circle(3, − 4) 𝑥2 + 𝑦2 = 25.

Circle has centre and radius Is the point inside, outside or on the circle𝐶 (1, − 2) 4. (4, − 5)
𝐶.

Show that the point lies inside the circle with centre and radius 5.(2, 3) (0, 0)
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The circle has centre and radius length The point is on . Find the𝐶
2

(2, − 1) 32. (2𝑝, 𝑝)
 

𝐶
2

value of where𝑝, 𝑝 ∈ 𝑍.
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Tangents

The line is a tangent to the the circle at the point . Find the equation𝑙 𝑥2 + 𝑦2 = 25 𝐴(− 3, 4)
of .𝑙

Prove that the line is a tangent to .3𝑥 + 𝑦 − 10 = 0 𝑥2 + 𝑦2 = 10
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Draw the circle and a tangent to the circle at on the(𝑥 − 1)2 + (𝑦 − 4)2 = 18, (4, 7)
diagram below.

The circle has equation The point ) is on Find the equation of the𝑠 𝑥2 + 𝑦2 = 13. 𝐴(3, − 2 𝑠.
tangent to the circle at the point Leave your answer in the form where𝐴 𝑎𝑥 + 𝑏𝑦 + 𝑐 = 0,

.𝑎, 𝑏, 𝑐 ∈ 𝑍
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Constructions

Circle has centre and radius 4. Using a compass, construct circle on the coordinate𝐶 (1, − 2) 𝐶
plane below.

Circle has equation Using a compass, construct circle on the coordinate𝑆 𝑥2 + 𝑦2 = 16. 𝑆
plane below.
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Right angled triangles

Use trigonometry to work out the value of 𝑥.

Use trigonometry to work out the size of the angle marked and the value of side .𝑌, 𝑥
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Find the value of Give your answer correct to the nearest whole number.𝑥.

is an angle in a right angled triangle such that𝐹 𝑐𝑜𝑠 𝐹 =
6

11 .

Find the value of . Give your answer in surd form.𝑠𝑖𝑛 𝐹
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Work out the size of angle the length of side and the height of building B .𝐶, 𝑦, (𝑧)
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In this triangle, .𝑎 + 𝑏 > 𝑐

Use this to prove that 𝑐𝑜𝑠 𝑌 + 𝑆𝑖𝑛 𝑌 > 1

Find the size of angle and , the height of the kite above the ground.θ ℎ
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cm.𝐴𝐷| | = 40

Calculate the height of the vertical upright . Give your answer correct to one decimal(𝑖) 𝑄𝐶
place.

Find the measure of angle .(𝑖𝑖𝑖) θ
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Phillipe, who is 1.65 metres tall, walks 50 metres away from the base of the Eiffel Tower. He
then uses a clinometer and finds that the angle of elevation to the top of the monument is 81 .°

Find the height of the eiffel tower correct to the nearest metre.

A right angled triangle has sides of length 7 cm, 24 cm and 25 cm. Find the size of the smallest
angle in this triangle. Give your answer correct to one decimal place.
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Non right-angled triangles

A cable car carries passengers from Point A, which is 3 km from point B, at the base of a
mountain, as shown below. Find the , and hence, find∠𝐴𝐶𝐵| | 𝐵𝐶| |.
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Two coast guard bases, and , are located 80 km apart along a coastline, with due east of𝑃 𝑄 𝑄 𝑃.

Find Give your answer correct to the nearest degree.∠𝑃𝑄𝑅| |.
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Find correct to two decimal places and find𝐵𝐶| |, ∠𝐴𝐶𝐵| |
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Find and hence find .𝐷𝐵| | 𝐴𝐶| |
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Find the distance from point to point . Leave your answer correct to the nearest km.𝐴 𝐶
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Two swimmers A and B stand at the same point , on one shore of a lake. Both swim to the𝑋
opposite side of the lake.

Find:

The distance swimmer A swims. Leave your answer correct to one decimal place.(𝑖)
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Find the measure of angle . leave your answer correct to one decimal place.(𝑖𝑖) θ

Find the distance the swimmers are apart when they reach the opposite side of the lake.(𝑖𝑖𝑖)
Leave your answer correct to the nearest metre.
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John says has the same value as . Is John correct? Justify your answer.𝑥 𝑦
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Find the measure of the angle at vertex .𝐶
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Area of a triangle

The area of triangle is Find .𝑃𝑄𝑅 13. 71 𝑐𝑚2. ∠𝑃𝑄𝑅| |

Find the value of , and hence find the area of the above triangle.𝑥
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Work out the area of .∆𝐴𝐵𝐶
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Prove that the area of is equal to the area of∆𝐴𝐶𝐵 ∆𝐴𝐶𝐷
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Similar and congruent triangles

Statement: If two triangles are similar, they must be congruent.

Statement: If two triangles are congruent, they must be similar.
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In the diagram below, is parallel to . Find the value of .𝐷𝐸 𝐹𝐺 𝑥
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forms a parallelogram as shown. Prove that the diagonal divides the parallelogram𝑊𝑋𝑌𝑍 [𝑋𝑍]
into two congruent triangles.

90



In the diagram . Find the value of .𝐾∥𝐿 𝑥
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Geometry theorems

is a triangle. Calculate the value of and the value of and tick the correct box that𝐴𝐵𝐶 𝑥 𝑦
describes triangle 𝐷𝐶𝐵
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The diagram below is a parallelogram. Find the value of and the value of𝑥 𝑦

Statement: Every square is a parallelogram→
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Find the value of and the value of𝑥 𝑦
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The diagram below shows the triangles and , with some measurements given.𝐵𝐶𝐷 𝐴𝐵𝐷

Find and the area of triangle , all correct to two decimal places.(𝑖) 𝐵𝐶| |,  (𝑖𝑖) 𝐴𝐵| | (𝑖𝑖𝑖) 𝐵𝐶𝐷
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Calculate the value of and the value of𝑥 𝑦
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A toy company makes spinners in the shape of a regular pentagon, as shown in the diagram.
Each of the five sides of the pentagon are the same length. The pentagon is divided into 5
congruent triangles.

Work out the size of angle .𝐶𝐵𝐴
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The circle is shown in the diagram below. Its centre is at the point is the diameter of𝑐 𝑂. [𝐴𝐵]
the circle.

Work out the size of the .(𝑖) 𝐴𝐷𝐵

Work out the size of the angle marked .(𝑖𝑖) 𝑋

Is triangle an equilateral, and isosceles or a scalene. Give reason for your answer.(𝑖𝑖𝑖) 𝐴𝑂𝐷 
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Scale

The triangle is the image of the triangle under an enlargement. The scale factor is 2.5.𝑃𝑄𝑅 𝐷𝐸𝐹

Find the area of if the area of is 18.75 .𝐷𝐸𝐹 𝑃𝑄𝑅 𝑐𝑚2
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The triangle is the image of triangle under an enlargement with centre .𝐴𝐵𝐶 𝐴𝐷𝐸 𝐴

Find the value of the scale factor, and hence find given that is 18.75 cm.𝐸𝐶| | 𝐴𝐶| |
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2-D shapes

Find, in terms of , the area of square .𝑎 𝐶𝐸𝐵𝐷

An isosceles triangle is inscribed inside a circle.

Find the area of the shaded region, giving your answer correct to
two decimal places.
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Calculate the perimeter and area of the above shape.

The area of a semicircle is . Find the radius of this semi circle.6π 𝑐𝑚2
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The rubber track for a toy digger goes around four circular wheels as shown. Calculate the
length of the rubber track. Give your answer correct to one decimal place.
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The diagram shows a composite shape formed by joining two rectangles. The area of the larger
rectangle is 4 times the area of the smaller rectangle. Calculate the dimensions of the smaller
rectangle.

The area of rectangle is twice the area of rectangle Solve for𝑇𝑄𝐶𝐷 𝐴𝑃𝑅𝑇. 𝑥.
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Find the value of such that the area of the rectangle is the exact same as the area of the𝑥
triangle.

The width of a vegetable patch is . Its length is 5 metres longer than its width. If the area of the𝑥
patch is 36 m, find the dimensions of the garden.
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The below shape represents a running track. How many laps of this track will a runner have to
complete in order to finish a 10 000 metre race?
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The figure below shows two squares and . Find the perimeter and the area of the𝐸𝐷𝐴𝐶 𝐴𝐵𝐶𝐹
full figure.
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The shape below represents the open net of a cylinder. Find the area of this open net.
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The square has sides of length 7 cm. has vertices that lie on the perimeter of𝐴𝐵𝐶𝐷 𝑃𝑄𝑅𝑆
as shown. Find the area of𝐴𝐵𝐶𝐷 𝑃𝑄𝑅𝑆
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9 inch pizza = 2 slices of BIG PIZZA.

A 9 inch pizza is in the shape of a circle, with a diameter of 9 inches.

Each BIG PIZZA is in the shape of a bigger circle, and is divided into 6 slices of equal area. Work
out the radius of a BIG PIZZA.

110



3-D shapes

Find the volume of a cylinder with a diameter of 18 mm and a height of 5 mm. Give your answer

correct to the nearest 𝑚𝑚3.

Find the volume of a cone with radius of 3 cm and a height of 5 cm. Give your answer correct to

the nearest 𝑚𝑚3.

Find the radius of a cylinder with height 10 cm and volume 250 . Give your answer correct𝑐𝑚3

to the nearest 𝑐𝑚3.

A metal ring can be made by removing a cylinder from another cylinder as seen below. Work
out the volume of this ring.
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The diagram shows a toy which is made from a cylinder and a hemisphere. They share the same
centre line. Find the total volume of this toy.
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A family buys a paddling pool for their back garden, in the shape of a cylinder. It has an internal
diameter of 2.4 m and an internal depth of 0.9 m.

The instructional manual says that the pool should only be filled to 0.75 m. 3 pool seats in the
shape of cubes are dropped into the pool. They each have side lengths of 0.5 m. Has the water
in the pool overflown?
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A cylindrical hole of height 6 cm and radius r is drilled all the way through the below block. After
the hole is drilled, 61.5% of the original block remains. Find the value of .𝑟
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Part of a right-cone is removed as seen below. Find the angle marked and the distance𝐴
marked .𝑘
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A class group is investigating the effect a change in the radius has on the surface area and
volume of a sphere. They decided to see how the surface area and the volume will change if the
radius is doubled. Some students think the surface area will double in size, and the volume will
triple in size. Investigate if they are correct. Show your workings and state your conclusion.

A cylindrical jug has a height of 24 cm, and a diameter of 20 cm. The jug is filled to 65% of its
capacity. 50 ice cubes, each of side 2 cm, are added to the jug. Calculate the rise in the level of
water in the jug. Give your answer correct to one decimal place.
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Draw a net of the above cuboid, clearly showing all measurements.
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Show that Box A and box B have the same volume.
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Trapezoidal rule

An oil spill next to a road is measured as follows.

Estimate the area of the spill.(𝑖)

The actual area of the spill is 2980 Calculate the percentage error of your estimate from(𝑖𝑖) 𝑚2.
above. Give your answer to two significant figures.
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The width of a pond is measured at intervals of three metres starting at the right hand edge of
the pond. These measurements are given on the diagram below. Estimate the area of the pond
correct to the nearest metre.
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The diagram below shows the plan of a lake. Estimate the surface area of the Lake.
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Payslips and USC

Rachel earns a gross salary of €43,500. Rachel has a tax credit of €3200. The standard rate
cutoff point is €37,000. The standard rate of tax is 20%, while the higher rate is 42%. Calculate
Rachel's net salary for that year.

The standard rate of income tax is 20% and the higher rate is 41%. The standard rate cut off
point is €36,500. Ashling has a gross income of €47,500 and total tax credits of €1,830.

Calculate Ashling’s net income.(𝑖)

The following year, Aishling’s gross income increased. Her new net tax amounts to €15015.(𝑖𝑖)
Her tax credits and tax rates remain the same. Calculate her new gross income.
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Ryan has a gross annual income of €72,000. He pays income tax on his gross income at a rate of
20% on the first €42,600, and 40% on the balance.

He must also pay USC on all of his gross income. The income band rates for USC are as follows:

Ryan must also pay PRSI at 4% of the gross income.

Given that his tax credits are €3,800, calculate his net income for the year.
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Joan pays €8825 in income tax. Her standard rate cut off point of tax is €44,000 and she has a
tax credit of €1775. If the standard rate of tax is 20% and the higher rate is 40%, calculate her
gross income.

Michelle must pay USC on all of her gross income. The income bands and rates of USC that
Michelle must pay are given in the table below.

Michelle’s gross income is . Michelle pays a total of 5% of her gross income in USC. Find the𝑥
value of .𝑥
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The Universal Social Charge was introduced in 2011. Here are the current rates:

Karen earns €80,000. Calculate Karen’s USC bill.
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Peter has a new income of €55 000 per annum. He pays USC at the following rates. Calculate his
USC payment for the year.
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Exchange rates

Jane buys a laptop online for $699, plus a shipping cost of $30. The exchange rate is

. Work out in euro, the total cost to Jane of buying the laptop online.$1 = €0. 90

Faith is going to spend her savings on a trip to New York. She has saved with Bank A.€3800
They offer her the following exchange rate: with no exchange fee. A rival bank€1 = $1. 06
offers with a 2% exchange charge. Which bank should she choose?€1 = $1. 08 

A monument is valued at $6,500,000 Egyptian dollars. Find the value of the monument in euros,
given that €1=$19.
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Jane bought an 800 square foot apartment in Florida for 270,000 USD. Mei bought a 100𝑚2 
apartment in Beijing for 1,250,000 CNY.

Given that:

1 CNY=0.15 USD

1 square foot = 0.093𝑚2

Which apartment is better value?

A shop buys juice-boxes from the UK for £380. The exchange rate is €1 = £0.7241. Find the price
of the juice-boxes in euro, correct to the nearest cent.
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Compound interest and depreciation

If an investor bought €2000 worth of gold 5 years ago, what would its value be now, based on
average annual growth of 9%?

Give your answer correct to the nearest cent.

Millie has €3000 in a savings account. It has an interest rate of 2.5% per year for 4 years
compounded annually. She does not put any money in or take any money out of the account
over the 4 years. Work out the total amount of money in the account after the 4 years.

Faith is saving for a holiday. She finds a deposit account that pays 1.9% interest per year. The
interest is subject to 33% DIRT each year.

Faith invested €3000 on January 1st 2023. What was the balance on her account on January(𝑖)
1st 2024, once interest and DIRT were applied?

Having received her interest for 2023, Faith deposited an additional €1500 on January 1st(𝑖𝑖)
2024. What was the balance on her account January 1st 2025 once interest and DIRT were
applied?
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Demot has €5000. He would like to invest it for two years. A special savings account is offering a
rate of 3% for the first year, and a higher rate for the second year, if the money is retained in the
account. Tax of 41% will be deducted each year from the interest earned (DIRT).

How much will the investment be worth at the end of the first year, after tax is deducted.(𝑖)

Dermot calculates that, after tax has been deducted, the investment will be worth €5223.60(𝑖𝑖)
at the end of the second year. Calculate the rate of interest for the second year. Give your
answer as a percentage, correct to one decimal place.

A small business purchases a photocopier for €5 500. Its purchase value decreases by 20% each
year for 4 years. Find the value of the photocopier at the end of the 4 years.
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A sum of money was invested for 4 years at 2% compound interest per year. At the end of the 4
years, it amounted to €6 500. Find the sum invested correct to the nearest euro.

A business owner invested €4000 for 3 years at a fixed rate of interest. At the end of the 3 years,
it amounted to €4 434.87. Find the rate of interest as a percentage correct to 1 decimal place.

The prices of houses in a particular area have been increasing over a number of years. a house
is valued at 240,000 euros at the start of 2019. By the start of 2020, the price of the house has
increased by 8%. By the start of 2021, the price that I have increased by a further 9%, based on
the 2020 price. work out the price of the house at the start of 2020, and the price of the house
at the start of 2021.
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% increase and decrease

Keith buys a hurl that usually costs 33 euros. Keith gets a student discount of 15%. Work out the
price Keith pays for the hurl.

Keith also buys a Jersey. This costs 50 euros, including VAT at 23%. work out the VAT on this
Jersey, giving your answer correct to the nearest cent.

Jack is a subscriber to Netflix. His subscription has increased by 12% in the last month. Jack's
new subscription rate for Netflix is €10.64 per month. How much was his subscription to Netflix
before the increase?

A television was sold for 186 euro inclusive of a VAT at 20%. Calculate the price of the television
exclusive of VAT.
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Different percentages

Rory buys a new football. It usually costs €20, but he is charged €17. What percentage discount
does he receive?

A house is valued at €460,000. One year later, the value of the house has gone up to €472,000.
Work out the percentage increase in the value of this house over the year.

The monthly price of an online TV subscription service increased from €12.50 to €13.75 after
one year. Express this increase as a percentage of the original price.

Shane borrows €25,000 at 4% compound interest per annum for five years. Calculate as a
percentage of the principle, the total interest Shane pays on the loan, correct one decimal
place.
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Complex numbers

and , where𝑧
1
=− 1 + 3𝑖 𝑧

2
= 2 − 4𝑖 𝑖2 =− 1.

𝑧
3
= 𝑧

1
+ 𝑧

2

Find the value of and plot it on the given Argand diagram(𝑖) 𝑧
3

Prove that(𝑖𝑖) 𝑧
1| | > 𝑧

2| |
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Find in the form .(𝑖𝑖𝑖) 
𝑧

3

𝑧
1

𝑎 + 𝑏𝑖

Find in the form .(𝑖𝑣) 𝑧
1

− 𝑧
2

𝑎 + 𝑏𝑖

Find in the form .(𝑣) 𝑧
1
𝑧

2
𝑎 + 𝑏𝑖
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Simplify .4(3 + 2𝑖) + 𝑖(5 − 𝑖)

Leave your answer in the form in the form .𝑎 + 𝑏𝑖

If , express in the form𝑧 = 3 + 3𝑖
𝑧
𝑧

+ 𝑖 𝑎 + 𝑏𝑖

Work out the value of𝑧
2

= 5 + 𝑖,  𝑧
3

= 6 − 2𝑖,  𝑧
4

= 4𝑧
2

− 5𝑧
3
.  𝑧

4| |.
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. Find𝑧
2

= 5 + 𝑖,  𝑧
3

= 6 − 2𝑖 𝑧
2

− 𝑧
3| |

.𝑤 = 3 − 2𝑖

Show that(𝑖)
13
𝑤 = 𝑤

Plot and on the Argand Diagram below.(𝑖𝑖) 𝑤, 𝑤 (𝑤 + 𝑤) 
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Solve for 𝑧:

2𝑧 − 6(4 − 6𝑖) = (− 1 + 𝑖)(4 − 2𝑖)

.𝑧
1

= 3 − 4𝑖

If , write in the form .𝑧
1

× 𝑧
4

= 29 + 3𝑖 𝑧
4

𝑎 + 𝑏𝑖

138



Complex quadratics

Show that is a solution of the equation .𝑧 = 2 + 𝑖 𝑧2 − 4𝑧 + 5 = 0

Verify that is a root of the quadratic(2 + 3𝑖) 𝑧2 − 4𝑧 + 13 = 0.
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Linear/Arithmetic

Draw stage 4 and stage 5 of the patten:(𝑖)

Find a general formula for the number of matchsticks needed for the stage of the(𝑖𝑖) 𝑛𝑡ℎ

pattern. Use this formula to determine how many matchsticks there will be on the 21st stage.
Determine which stage will have 101 matchsticks.
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In a particular linear sequence, the 2nd term is 22, and the 5th term is 73. Fill in the boxes
below to show the rest of the terms in the sequence.

The three triangles are shown below. Their perimeters are in linear sequence.𝐴, 𝐵, 𝐶

The common difference is 16cm, and the length of the missing side in triangle is 8cm.𝐴

Find the value of and the value of𝑥 𝑦.

141



In a particular linear sequence, the second term is 40, and the sixth term is 116. Use this to
figure out the first term, and the common difference.

From there, work out what value the 30th term is.

There are exactly 130 X’s in stage of the above sequence. Find the value of .𝑘 𝑘
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The first three terms of an arithmetic sequence are − 5,  𝑝,  3.

Find the value of .(𝑖) 𝑝

Find .(𝑖𝑖) 𝑇
12

Which term in the sequence has a value of 219.(𝑖𝑖𝑖)
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The first 4 terms of an arithmetic sequence are 3, 7, 11, 15.

Find the sum of the first 24 terms of the sequence.(𝑖)

Which term number gives this sequence a total of 9870 when all the terms are added(𝑖𝑖)
together.

Maya makes a pattern using sticks. She sees that pattern 1 has 4 sticks, pattern 2 has 7 sticks
and pattern 3 has 10 sticks.

Pattern uses 67 sticks. Find the value of .(𝑖) 𝑗 𝑗

Maya continues the same pattern. How many sticks are used in total to make 10 sequences.(𝑖𝑖)

144



Gemma is training for a marathon. Her training includes a run every Saturday, starting with a
run of five kilometres on the first Saturday. Each Saturday she increases the length of her run
from that of the previous Saturday by 2 kilometres.

Find an expression in terms of for the distance Gemma runs on the Saturday of her(𝑖) 𝑛 𝑛𝑡ℎ 

training

To be ready for the marathon Gemma needs to be able to run 41 kilometres. How many(𝑖𝑖)
Saturdays of training in this way will it take for Gemma to be able to run 41 kilometres?.

Calculate the total combined distance Gemma has run on all of her Saturdays during the(𝑖𝑖𝑖)
first 12 weeks of training.

Find in terms of for the following pattern, and hence find𝑇
𝑛

𝑛 𝑇
10

:

2,  9,  16,  23,  30
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Quadratic

Prove that the following sequence is quadratic, and hence find the function in the form

, where .𝑎𝑥2 + 𝑏𝑥 + 𝑐 𝑎, 𝑏, 𝑐 ∈ 𝑍

0, 5, 12, 21, 32...
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The temperature of water in a pot with the lid off creates a quadratic pattern. Find the function

for the temperature of the water in the form , where .𝑎𝑥2 + 𝑏𝑥 + 𝑐 𝑎, 𝑏, 𝑐 ∈ 𝑅
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Cans are stacked in rows on top of each other, to form a triangle. The total number of cans for
any number of rows makes a quadratic pattern.

How many rows would a stack of 136 cans have?.
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The number of sticks in pattern below is given by can be written in the form𝑛 𝑇
𝑛
. 𝑇

𝑛

. Find the value of and .𝑎𝑛2 + 𝑏𝑛 + 𝑐 𝑎, 𝑏 𝑐
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Other patterns

Killian is spending the summer on his uncle Donald's Farm. Donald is going to pay Killian for
helping out on the farm and he gives Killian two options:

Option A: €10 per day.

Option B: €1 on day 1, €2 on day 2, €3 on day 3 etc.

The total earned using option is given by .𝐵
𝑛2+𝑛

2

For how many days would Killian have to work such that the pay he would receive by either
option is the same?

John writes down the following sequence which repeats every three terms:

3,  6,  4,  3,  6,  4

Write down the value of the 100th term in this sequence.
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Probability theory and the fundamental principle of counting

Michael has a bag containing 6 marbles, 3 of which are red, 1 is yellow, and 2 are blue.

Michael picks a marble from the bag. What is the probability he picks a blue marble?(𝑖)

Michael also records all combinations of outcomes he will get if he picks a marble from the(𝑖𝑖)
bag, and flips a coin. Work out the total number of combinations he will get.

Ruairi rolls a regular six sided die 3 times. He writes down the number on each roll, and notes
whether it is even (E) or odd (O). Each outcome is equally likely. For example, EEE is just as likely
as OEO. Ruairi multiplies the three numbers that he rolls and records the result. Find the
probability that Ruairi will get an even number as his overall answer.
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If the below spinner is spun, what is the probability that it stops on a prime number?

Stephen has a deck of cards. Fiona draws a card at random from the deck. Stephen then
replaces the card, and Fiona draws another card. They repeat this drawing until Fiona has 50
cards.

Of her cards, Fiona has 8 Kings, 3 Queens, and 4 Jacks.

What is the relative frequency of getting a King or a Jack in this experiment?

Jamie’s team played 5 matches one weekend. Work out the total number of possible outcomes
for Jamie’s team for these 5 matches. For example, one outcome could be W,D,W,D,L

W=win, D=draw, L=lose
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Mel and Daniel are playing a game. They spin the spinner. If the pointer lands on an even
number, Mel wins. If the pointer lands on an odd number, Daniel wins. Is this a fair game?

During a basketball match, Ron takes a number of free throws. He scores 70% of his free throws,
on average. Assuming that scoring his free throws are independent events:

Find the probability that he scores his first 3 free throws(𝑖)

Find the probability that he scores exactly 2 of his first 3 free throws(𝑖𝑖)

Give one reason why his free throws might not be independent events(𝑖𝑖𝑖)
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Eight cards numbered 1 to 8 are shuffled and a card is selected at random.

Find the probability that a prime number is selected.(𝑖)

Find the probability that a factor of 4 is selected.(𝑖𝑖)

One card is selected at random and put to the side. Then a second card is selected from(𝑖𝑖𝑖)
the remaining 7 cards. Find the probability that both cards are odd.

154



Permutations

Eight cards are numbered 1 to 8 as shown below.

In how many ways can these eight cards be rearranged?(𝑖)

How many of these arrangements start with an even number?(𝑖𝑖)

Find the number of different arrangements that can be made using all the letter of the word
MACHINE if: Each letter is only used once(𝑖)

The letter M must be first(𝑖𝑖)

The vowels must be side by side(𝑖𝑖𝑖)
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In how many ways can the letters of the word IRELAND be arranged if:

It must begin with E(𝑖)

The vowels must be side by side(𝑖𝑖)
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Sample spaces

A student is completing an experiment that consists of drawing discs from two different bags.
The first bag contains four discs numbered 1 to 4 inclusive, and the second bag contains three
discs coloured red, yellow, green. A player takes one disc from each bag and notes their results.

Complete the table above, and hence answer the following questions.

What is the probability that the student draws:

A disc numbered 2(𝑖)

A yellow or green disc(𝑖𝑖)

The number 3 and the colour yellow.(𝑖𝑖𝑖)
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One round of a game involves rolling a regular die and spinning a spinner. A player’s score is
found by subtracting the smaller number from the larger number.

What is the probability of getting a score of 1?(𝑖)

In 90 rounds of the game, how many times would a player expect to score 3?(𝑖𝑖)
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An experiment consists of throwing two fair dice, and recording the sum of the numbers
thrown.

Complete the table above(𝑖)

Find the probability of getting a 7 or 11 as your total.(𝑖𝑖)

Find the probability of getting a prime number as your total.(𝑖𝑖𝑖)
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Venn diagrams

A total of 96 students were surveyed as to whether they liked hurling or football. It was found
that a total of 48 enjoyed watching hurling, while a total of 36 enjoyed watching football. There
were 6 students who enjoyed watching both.

Complete the following Venn Diagram.

What is the probability that a student chosen at random enjoyed watching at least one of(𝑖)
these sports?

What is the probability that a student chosen at random enjoyed watching at most one of(𝑖𝑖)
these sports?
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80 students in a group were asked how they spent their Summer. Some of the students got a job
(J) and some went on holiday (H). Some did both.

20% of the students did neither. 25% got a job. Of those who got a job, half also went on
holiday.

Complete the Venn Diagram below.

A survey has found that the probability that a student drinks coffee is 0.65. The probability that
a student drinks tea is 0.7. The probability that a student drinks neither is 0.12. Fill in the Venn
Diagram below.
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Tree diagrams

The probability that it snows on a certain day is 0.2 If it snows on that day, the probability that it
snows the following day is 0.7. If it doesn’t snow, the probability that it snows the following day
is 0.1.

Use this information to complete the following tree diagram.(𝑖)

What is the probability that it snows at least one day?(𝑖𝑖)
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Pat has a box with 10 marbles in it. Six of them are red, and four of them are blue. Each time he
draws a marble from the box, he notes the colour, and then places it back into the box.

Complete the following tree diagram(𝑖)

If Pat draws two marbles in a row, what is the probability that he draws the same colour(𝑖𝑖)
marble twice?

What is the probability that he draws two marbles of different colours?(𝑖𝑖)
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The probability that it will rain on a particular day is 0.3. If it rains, Claire will either take a bus or
get a lift in a car to school. If it does not rain, she will walk to school. The probability that Claire
will take a bus when it rains is 0.8

Use this information to complete the three missing values in the following tree diagram.(𝑖)

Find the probability that Claire will get a lift to school on a random day.(𝑖𝑖)
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Expected value

A spinner has 5 options: 𝐴,  𝐸,  𝐼,  𝑂,  𝑈.

In a game, Pawel pays €2 to spin this spinner. The table below shows the probability of each
outcome, as well as the money Pawel will get, depending on the outcome.

Is this game fair? Justify your answer.

Work out the expected value of the game as part of your solution.
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A sports club or having a raffle to raise some funds. The top prize is €5,000. There are two
€1,000 prizes and three €500 prizes. The club sold 2000 tickets at €20 a ticket.

Calculate the expected value of each ticket sold, and fill in the accompanying table.
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Jack has designed a game for people to play. It consists of spinning a wheel with eight equal
segments. The player wins the amount shown on the wheel and the game costs 5 euro to play.

Calculate the expected value for the game, correct to the nearest cent. Is this game a good
game for the club? Explain your answer fully.
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Definitions and terms

Ms. Owens gave her economics class an exam. In addition to their individual exam results, she
gave them the averages for the whole class, which were as follows:

Mode= 36% Median 68% Mean = 72%

Which average would tell a student whether they were in the top half or the bottom half of(𝑖)
the class?

These averages were calculated based on the 20 students who sat the exam. One student,(𝑖𝑖)
David, was absent on the day of the exam and he sat it upon his return to school. David scored
48% in the exam. Calculate the new class mean when David’s result is included. Give your
answer correct to one decimal place.

The following table shows the annual salaries of six members of the sales team.

What is the median and the mean of the salaries?
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Write three integers into the following boxes so that the three numbers have:

● A mode of 2
● A mean of 5

Write five integers into the following boxes so that the three numbers have:

● A mode of 4
● A median of 4
● A range of 12
● A mean of 5

An electronics company are getting feedback on the battery life of their tablets

They test 7 batteries at random and record the time it takes them to run from 100% to 0%.

The results in hours are as follows:

8.4, 8.6, 9.2, 10.3, 8.9, 9.7, 9.3

Find the mean, median and range of these battery lives.(𝑖)

The researchers tested one more battery, and the mean value increased to 9.25 hours. Find(𝑖𝑖)
the time it takes for this battery to run from 100% to 0%.
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If an outlier is removed from a dataset, which measure is most likely to change:

1. Mode
2. Median
3. Mean

John makes the statement: “Most of the teachers in my school have a height greater than
175cm”.

Circle the word that makes the following statement true:

The mean/median/mode of the teachers is greater than 175cm

The scores of 6 students on a reading test are as follows:

104,  82,  94,  113,  98,  105.

Find the range and the standard deviation of these numbers.

Give the standard deviation correct to 1 decimal place.
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Three scatter plots are shown below. The correlation coefficient for each diagram was
calculated.

For scatter plot B, explain why the value you picked is correct.(𝑖)
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Empirical rule

The heights of plants in a certain garden are normally distributed with a mean of 90 cm and a
standard deviation of 15 cm. Use this information to fill in the missing values in the normal
distribution diagram below.

What percentage of plants have a height above 105 cm.(𝑖)

A plant is selected at random. What is the probability that this plant has a height between(𝑖𝑖)
75 cm and 120 cm.
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A large group took a reading test. The scores were normally distributed with a mean of 100 and
a standard deviation of 20.

Use the empirical rule to answer the following:

What percentage of people had scores between 80 and 120.(𝑖)

The top 2.5% of scores were given a grade of ‘exceptional’. What was the least score needed(𝑖𝑖)
to get this grade?.
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The results of a Beep test are measured on a numerical scale. Scores <5 are considered poor
and scores >13 are considered excellent. For an average population, the scores are normally
distributed with a mean of 9 and a standard deviation of 1.5. Use this information to fill in the
missing numbers on the horizontal axes below.

If 1000 people took the test, how many would you expect to achieve a score of less than 6?(𝑖)

What percentage of the population would be expected to achieve a score of between 10.5(𝑖𝑖)
and 13.5 in the beep test.
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The heights of a given population are normally distributed. 95% of the population fall within the
height range given below. Use this information to find the mean and the standard deviation of
the heights in the population.

An aptitude test was taken by 6,500 candidates. The test scores were normally distributed. The
mean score was 480 and the standard deviation was 90. On the distribution shown below, the
shaded area represents all candidates who were within one standard deviation of the mean.
Write the value of A and the value of B into the boxes below.
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Confidence intervals and hypothesis tests

In a survey, 1000 people were selected at random and asked some questions about online
shopping.

Find the margin of error of the survey. Give your answer correct to one decimal place.(𝑖)

Of those asked, 762 said they believe it is safe to give their credit card details when(𝑖𝑖)
shopping online. Use your answer from above to create a 95% confidence interval for the
percentage of people who believe it is safe to give their credit card details when shopping
online.

An online media company claims that 80% of people believe it is safe to give their credit(𝑖𝑖𝑖)
card details when shopping online. Conduct a hypothesis test, at the 5% level of significance, to
test the company's claim. Give your conclusion in the context of the question and give a reason
for your conclusion.
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The CEO of Duracell claims that 85% of its customers are happy with their batteries. Using a
simple random sampling, a newspaper surveyed 300 customers. 215 customers stated that they
were satisfied with the batteries. Carry out a hypothesis test at the 95% confidence level. State
your conclusion clearly.
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A marketing company has been contracted to investigate the recreational habits of Irish adults
in 2024. It was decided to conduct an online survey on a sample of adults.

A random sample of 1200 people took part in the survey. Calculate the margin of error for(𝑖)
this sample, as a percentage, correct to one decimal place.

Of the 1200 surveyed, 744 indicated that they attended the cinema on a regular basis.(𝑖𝑖)
Express this as a percentage.

Write down a 95% confidence interval for the percentage of adults who attend the cinema(𝑖𝑖𝑖)
on a regular basis in 2024.

An older survey conducted in 2020, found that 53% of adults in Ireland attended the(𝑖𝑖𝑖) 
cinema on a regular basis. Complete a hypothesis test, at the 5% level of significance, to test if
this figure of 53% has changed in 2024, based on the results of the marketing company’s survey.
State your conclusion and reason clearly.
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A random sample of 500 students in Cork took a statistics test. 61 of these students were given
a rating of ‘excellent’.

Work out the percentage of students in the sample who were given a rating of ‘excellent’.(𝑖)

Show that the margin of error for this sample is 4.5%, correct to one decimal place.(𝑖𝑖)

In general, 10% of students get a rating of ‘excellent’ on this statistics test. Use your(𝑖𝑖𝑖)
answers from above to test the claim that the percentage of students in Cork who would get a
rating of ‘excellent’ is different to the population percentage, at the 5% level of significance.
Show relevant calculations, state your conclusion, and give a reason for your conclusion.
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Diagrams

The ages of children in a creche were recorded.

Represent the data on a histogram. Label the axes clearly.(𝑖)

Work out the percentage of children who are aged between 1-2 years, correct to the(𝑖𝑖)
nearest percent.

Use mid-interval values to estimate the mean age of the children in the creche.(𝑖𝑖𝑖)
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The points scored by 5 players in a game are given below.

Represent these scores using a suitable graph.
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Maeve’s team plays 11 matches in a league. The table below shows the number of goals
Maeve’s team scored in each of these 11 matches.

Complete the pie chart below to summarise the data above, showing the proportion of the
games in which Maeve’s team scored 0 goals, 1 goal and so on. Label each sector and the size of
the angle clearly.
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A group of tourists at an airport were asked for their final destinations. The following table
shows where they were heading to. Complete the pie chart below to show this information
(label each sector clearly).
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A group of students sat an exam. Each student was given a grade. The following table shows
how many students got each grade. Complete the pie chart below.
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Stem & leaf diagrams

A class of students are doing a statistics project involving height. They measure the height in
centimetres of the 50 teachers in their school. The results are as follows.

Display the data on the stem & leaf diagram.(𝑖)

Find the modal value, median and interquartile range.(𝑖𝑖)
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A random sample of students were surveyed on how long they spent exercising and studying
each week. The resulting data, in hours, was recorded:

Use the data to complete the following stem and leaf diagram.(𝑖)

What is the range, mean and modal value of the data?(𝑖𝑖)
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Duracell batteries are tested by a group of students to determine their mean lifespan. The
number of days a sample of 30 batteries lasted is displayed below. Display the data on a stem
and leaf diagram.
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An Economics student wants to find out whether the length of time people spend in education
affects how much they earn. The student carries out a small study where she asks 12 adults to
state their annual income and the number of years they spent in full-time education with the
data being given in the table below.

The last three rows of data have not been included in the scatter plot. Insert them now.
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Rules

Let 𝑓(𝑥) = 𝑥2 − 7𝑥 + 12

Find .𝑓'(𝑥)

𝑦 = 3𝑥4 + 2𝑥2 + 7

Find .
𝑑𝑦
𝑑𝑥

𝑓(𝑥) =− 0. 5𝑥 − 0. 013𝑥3

Find .𝑓'(𝑥)

find𝑦 = 𝑥3 + 7𝑥2 + 0. 4𝑥 − 10,
𝑑

2
𝑦

𝑑𝑥2
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Let 𝑓(𝑥) = 𝑥3 − 7𝑥2 + 15 + 9

Find .𝑓''(𝑥)

𝑓(𝑥) = 𝑥2 + 8𝑥 + 10

Find the value of for which .𝑥 𝑓'(𝑥) = 2

Solve the equation if .𝑓'(𝑥) = 0 𝑓(𝑥) = 2𝑥2 + 16𝑥 + 10
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Max/min

The profit made by a robotic lawnmower company is modelled by the following function:

𝑓(𝑥) = 25 000𝑥 − 10𝑥2.

Here, is the profit and is the selling price of the product in euro.𝑓(𝑥) 𝑥

The robotic lawnmower is currently retailing at €1500. Find the profit that it generates at(𝑖)
this price point.

At what price should the company sell the product to maximise profit?(𝑖𝑖)

At what coordinate is at its minimum point?𝑓(𝑥) = 𝑥2 − 5𝑥
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𝑔(𝑥) = 𝑥2 + 8𝑥 + 6

Find the value of(𝑖) 𝑔(5)

Use calculus to find the value of which gives the minimum value of .(𝑖𝑖) 𝑥 𝑔(𝑥)

The area of algae growing on a lake can be given by , where is time in𝐴 = 15𝑡2 − 0. 8𝑡3 𝑡

months after the algae starts growing. Find and hence find the rate of change in the area
𝑑𝐴
𝑑𝑡

of algae after 2 months. Find the value of when the maximum area is covered by the algae.𝑡
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The curve has equation . Verify that has a stationary point at𝐶 𝑦 = 𝑥3 − 11𝑥2 + 35𝑥 − 25 𝐶
𝑥 = 5.

Keith plays hurling. During a match he hits the ball with his hurl.The height of the ball could be
modelled by the following quadratic function:

, where is in seconds.ℎ =− 2𝑡2 = 5𝑡 + 1. 2 𝑡

Find how long it took the ball to reach its greatest height, and hence find its greatest height.

. Find the coordinates of the local maximum point of in the form𝑓(𝑥) = 3 − 5𝑥 − 2𝑥2 𝑓(𝑥)

where .( 𝑎
4 , 𝑏

8 ) 𝑎, 𝑏 ∈ 𝑁
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Tangents

A function has equation .ℎ(𝑥) ℎ(𝑥) = 𝑥3 + 2𝑥2 − 𝑥 − 8

Find the equation of the tangent to at the pointℎ(𝑥) (2, 6).

The function where .𝑓(𝑥) = 2𝑥2 + 𝑘𝑥 + 2 𝑘 ∈ 𝑁

Given that , find the value of and hence find the equation of the tangent to at𝑓'(1) = 7 𝑘, 𝑓(𝑥)
𝑥 = 1.

Find the equation of the tangent to the curve at the point .𝑦 = 𝑥3 − 4𝑥 + 7 (2, − 3)

194

https://dublinmaths.ie/lc-ol-diff-tangents


Find the equation of the tangent to at the point where .𝑔(𝑥) = 𝑥3 − 7𝑥2 + 𝑥 − 12. 𝑦 𝑥 = 5
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Constructions

Construct the parallelogram where𝐴𝐵𝐶𝐷 𝐴𝐵| | = 8 𝑐𝑚,  𝐵𝐶| | = 6 𝑐𝑚,  ∠𝐴𝐵𝐶| | = 130 °

Accurately construct the triangle where and𝐴𝐵𝐶 𝐴𝐵| | = 9 𝑐𝑚,  𝐴𝐶| | = 7 𝑐𝑚 𝐵𝐶| | = 8 𝑐𝑚
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On the diagram below, construct an enlargement with centre A and a scale factor of 3.

197



Construct the circumcircle of triangle below.𝐴𝐵𝐶

Construct the triangle where𝐴𝐵𝐶 𝐴𝐵| | = 10 𝑐𝑚,  ∠𝐶𝐴𝐵| | = 60°,  ∠𝐴𝐵𝐶| | = 40 °
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Construct the incircle of triangle below.𝐴𝐵𝐶
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Ratios

A 1 litre carton is filled with milk. The milk is poured into two cups, as follows. 25% of the litre is

poured into cup A. of the litre is poured into cup B. Calculate the ratio of the volume of milk
1
6

in cup A to the volume of milk in cup B.

Rochelle, Eimear and Deirdre share the profits from their mini-company in the ratio . If4: 2: 1
Eimear received €56. What were the total profits?

Millie bakes cakes and sells them at the local market.She makes a filling for the cakes. The ratio
of butter to sugar that she should use in the filling is 5:7. If she makes 2.4 kg of filling, how many
grams of sugar did she use?
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Scientific Notation

Write 868 million in the form where .𝑎 × 10𝑛 𝑎 ∈ 𝑁

The diameter of a human hair is roughly 0.0075 cm. Write this diameter in the form 𝑎 × 10𝑛 
where and .𝑛 ∈ 𝑍 1 ≤ 𝑎 ≤ 10

Mercury orbits the sun on a circular path, of radius length 24 440 km. Find the distance
travelled by Mercury when it has completed one orbit of the sun. leave your answer in metres

in the form where and .𝑎 × 10𝑛 𝑛 ∈ 𝑁 1 ≤ 𝑎 ≤ 10

The population of Africa is 1.22 billion. Express this in the form where and𝑎 × 10𝑛 𝑛 ∈ 𝑁
.1 ≤ 𝑎 ≤ 10

Express as a full number3. 76 × 1010
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Speed, distance and time

A train travels 264 km between Cork and Dublin, at an average speed of 96 km/hr. If the train
leaves Cork at 14:05, what time does it arrive in Dublin?

A fox travels a distance of 5 km from its den before returning. If their total journey took 1 hour
and 48 minutes, what was their average speed in km/hr?

On a given day, David travels from his house to school. After school, David goes on to his part
time job. The ratio of the distance from his house to the school and from his school to the job is
5:6. David rides his scooter at a speed of 15 km/hr and it took him 10 mins to arrive at his
school. Find the distance from the school to his part time job.
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Lewis was driving at 90 km/hr when he sneezed. During the sneeze, his eyes were closed for
half a second. How many metres did he travel during this time.
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