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Instructions

There are two sections in this examination paper.

Section A  Concepts and Skills  150 marks  6 questions

Section B  Contexts and Applications  150 marks  3 questions

Answer all nine questions.

Write your answers in the spaces provided in this booklet. You will lose marks if you do not do so.
There is space for extra work at the back of the booklet. You may also ask the superintendent for
more paper. Label any extra work clearly with the question number and part.

The superintendent will give you a copy of the Formulae and Tables booklet. You must return it at
the end of the examination. You are not allowed to bring your own copy into the examination.

Marks will be lost if all necessary work is not clearly shown.

Answers should include the appropriate units of measurement, where relevant.

Answers should be given in simplest form, where relevant.

Write the make and model of your calculator(s) here:
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Question 1                                   (25 marks)

Section A    Concepts and Skills      150 marks

Answer all six questions from this section.

(a)  Consider the following data: 40, 48, 50, 52, 56, 58, 60, 65, 68, 70
 Find:
 (i)  the mean of the data,

(b)  Consider the following data: 48, 48, 52, 57, 59, 61, 63, 63, 98, 100
 Find:
 (i)  the median of the data,

 (ii)  the standard deviation of the data.

 (ii)  the interquartile range of the data.

(c)  Explain why in part (a) the mean is the best measure of central tendency and the standard  
 deviation is the best measure of spread, whereas in part (b) the median is the best measure of  
 central tendency and the interquartile range is the best measure of spread.



(d)  Which of the measures for central tendency and spread would you use on the following  
 distributions?

 (i)

 (ii)

Central tendenCy:

Spread:

Central tendenCy:

Spread:

Question 2                        (25 marks)

A standard pack of playing cards has four suits (diamonds (red), hearts (red), spades (black), clubs 
(black)). Each suit has 13 cards, including an ace, three face cards (king, queen, jack) and cards  
numbered 2 to 10, giving 52 cards in total.

(a)  (i)  What is the probability of drawing a black card?

 (ii)  What is the probability of drawing a jack?

 (iii)  What is the probability of drawing the jack of diamonds?
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(b)  (i)  What is the probability of drawing either a face card or a diamond?

 (ii)  What is the probability of drawing the four of spades, replacing it, shuffling the pack, and  
  then drawing it again in two consecutive draws?

 (iii)  Find the probability that the outcome is two heads with the second head on the third roll.

(c)  A coin is tossed three times. 
 (i)  Find the probability that the outcome is two heads and one tail.

 (ii)  Find the probability that the outcome is three heads.



Question 3                                  (25 marks)

15 cm

14 cm

13 cm

B

A C

(a)  Identify the biggest angle in the triangle above.

(b)  Find this angle, to one decimal place.

(c)  Hence, find the area of triangle ABC to the nearest cm2.

(d)  ′ ′ ′A B C  is the image of triangle ABC under an enlargement with centre A and scale factor 1.5.  
 Find the area of triangle ′ ′ ′A B C  and the length of side ′ ′B C .

BiggeSt angle:
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Question 4                                   (25 marks)
s is a circle with centre C(5, 3).
B(7, 5) is a point on the circumference of s on the diameter [AB].

(a)  Find the coordinates of A and the slope of AB.

(b)  Find the radius and equation of circle s.

(c)  (i)  If t is a tangent to the circle at B, find its equation.

 (ii)  Find where t intersects the x and y axes.



Question 5                                   (25 marks)
A(–4, 6) and B(2, 3) are two points.

(a)  Plot A and B on the grid shown.
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(c)  Find the equation of AB. Find  
 algebraically where the line AB cuts the  
 y-axis. Does your answer agree with  
 part (b)?

(b)  From your diagram write down the  
 coordinates of the point at which line  
 AB cuts the y-axis.

(d)  Calculate the area of triangle ABC, where the coordinates of C are (–2, 1). Sketch the triangle  
 ABC on the grid above.

y-intercept:
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Question 6                                   (25 marks)

F

D

O

C

A

E

B

O is the centre of the circle. [AB] and [CD] are two chords with |OE| = |OF |. Lines OE and OF are  
perpendicular to chords AB and CD respectively.
If the radius of the circle is 8 cm and |OF | = 2 cm, find |AB|. Show |AB| = |CD|.



Question 7                                   (75 marks)

Section B   Contexts and Applications     150 marks

Answer Question 7, Question 8, and Question 9.

(a)  The bar chart below shows the percentage of 20–24-year-olds in 12 European countries that had 
 completed second-level education when surveyed in 2011.

Denmark

Belgium

Finland

Portugal

Austria

Netherlands

Hungary

France

20

Spain

Ireland

Germany

Italy

10 4030 6050 8070 90

% completed second-level education

(i)  What country had the highest percentage of students who completed second-level education?

(ii)  What country had the lowest percentage of students who completed second-level education?

(iii)  What was Ireland’s percentage completion rate?

Country:

Country:

Completion rate:
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(b)  The bar chart below shows the average spending on education, as a percentage of Gross  
 Domestic Product (GDP), in the same 12 countries.

Denmark

Belgium

Finland

Portugal

Austria

Netherlands

Hungary

France

2

Spain

Ireland

Germany

Italy

1 43 65 87 9

% of GDP spent on education

(i)  What country has the highest spending as a percentage of GDP?

(ii)  What country has the lowest spending as a percentage of GDP?

(iii)  What is Ireland’s spending as a percentage of GDP?

Country:

Country:

Spending aS a perCentage of gdp:



Country

Austria

Belgium

Denmark

France

Finland

Germany

Hungary

Ireland

Italy

Netherlands

Portugal

Spain

% who finished 
second-level education

% of GDP spent on 
second-level education

(d)  Graph the scatter plot in the grid below.
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(c)  Draw up a table of the spending as a percentage of GDP  and the percentage of the population  
 who finished second-level education.
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(g)  Can you conclude that the higher the amount of spending as a percentage of GDP, the higher  
 percentage of the population completing second-level education? Justify your answer.

(e)  Identify any outliers and circle them. Identify the outlier countries.

(f)  Excluding the outliers, is there any correlation between the percentage of 20–24-year-olds who  
 complete second-level education, and the spend on second-level education as a percentage of  
 GDP? Estimate the correlation coefficient.

outlier CountrieS:



Question 8                                   (50 marks)

(a)  (i)  The line segment shown [AB] is one side of an equilateral triangle ABC. Using a compass  
  and straight-edged ruler, draw the equilateral triangle ABC.

BA

(ii)  The incentre O of a circle is the intersection of the angle bisectors. Using your compass and  
 straight-edged ruler, draw the bisectors of the angles ∠CAB and ∠CBA.  Hence, draw the  
 incircle.

(iii)  The three sides of the triangle touch the incircle at one point only. What name is given to a  
 line which touches a circle at one point only?

(iv)  Draw a radius from O to side AB. Call D the point of contact. What angle does OD make  
 with side AB?

(v)  Prove that |AD| = |DB|.

name:

angle:
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(b)  An equilateral triangle of side 10 units is drawn with its incircle inscribed inside it. 

D

O

B
A

10

C

10

10

r
1

(i)  Find a value for  r1, the radius of the incircle.  Leave your answer in surd form.

(ii) The incentre is the intersection of the angle bisectors.

 The circumcentre is the intersection of                                                                                 .

(iii) Explain why in the diagram above, the incentre and circumcentre, are in the same position, O.



(iv) Using your compass, draw the circumcircle around the triangle ABC.

(v) Find a value for the radius r2, the radius of the circumcircle. Leave your answer in surd form.

(vi) What is the ratio of the two radii r1: r2?
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(c)  Using the fact that the sides of the hexagon have the same length as the radius of a circle which  
 circumscribes the hexagon, inscribe a regular hexagon inside the circle below, using a compass  
 and straight-edged ruler. Show all construction lines clearly.

(b)  An axis of symmetry is a line where one side of the line is a mirror image of the other side.  
 Name 3 axes of symmetry of the hexagon.

O

axeS of Symmetry:

A regular hexagon is a six-sided shape where the  
lengths of all sides are equal and the sizes of all interior 
angles are equal. A circle is drawn around the hexagon.  
It can be shown that the sides of the hexagon have the 
same length as the radius r.

(a)  Prove that |AB| = r.

Question 9                                   (25 marks)
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