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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.

The diagram shows a quadrant of a circle 
with centre (0, 0) and radius 4. Its equation 
is given by y x= −16 2 .

(a)  By completing the table below find the y  
 values for the values of x shown. Give your  
 answer exactly or to two decimal places.

(b)  By splitting the area into four strips, estimate the area using the trapezoidal rule.

x y
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y

(c)  Find the area of the circle quadrant in terms of p, using the formula for the area of a circle.

(d)  Use the answers for parts (b) and (c) to estimate p, to two decimal places.



The size, mean and standard deviation of three sets of data are shown:

13-year-olds 5-year-olds 16-year-olds
Size N 150 2250 70
Mean m 17 16.5 23
Standard Deviation s 1.8 2 4.2

Complete the following:

Question 2                                              (25 marks)

(f)  If all three sets are combined, the median results are most likely to be a value in the set  
 of                                 .

(e) 95% of all the data points in the 16-year-old set lie between                        and                           .

(d)  The mean of all three sets is                                    .

(c)  The sum of all the results for the 5-year-olds is                                     .

(b)  The data in the set of                                  is more spread out than the data in the other sets.

(a)  The biggest sample is                               and the number sampled was                              .
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Question 3                                   (25 marks)
(a)  AD and DC are tangent to a circle with centre O  
 and radius 8 cm. If ∠ =ADC 30o,  find the length 

 of the minor arc AC, to one decimal place.

(b)  A semi-circle with centre O is inscribed inside  
 a right-angled triangle ABC with ∠ =ACB 90o   
 and points B, O and C collinear.
 (i)  Find |BC|.

 (ii)  Find sinθ  and hence, find the radius OD of the circle.

D
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Question 4                                              (25 marks)

l is the line 2x – 3y + k = 0.

(c)  The lines l and q together with the line y = 2 and the x-axis form a parallelogram. Find the  
 vertices of the parallelogram. Sketch the parallelogram on the grid below.

(b)  The line q is parallel to l and passes through the point (5, 2). Find the equation of q.

x

y

�5 �4 �3 �2 �1

1

2

3

4

50 2 3 41

(a)  (1, 4) is a point on l. Find k.
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Question 5                                              (25 marks)
The points A(–1, 2), B(–3, –4), C(3, –6) and D(5, 0) 
are the vertices of a square.
The sides of the square are tangents to the circle s, as shown.

(a)  Find the coordinates of the centre of s.
s

B

A

D

C

(b)  Find the equation of s.

(c)  The circle  ( )x y+ + =4 102 2  is the image of s under the translation ( , ) ( , ).p q → 6 5
 Find the value of p and the value of q.



(a)  Draw a triangle ABC with sides | BC| = 12 cm, | AB| = 9 cm, and | AC| = 10.5 cm.

(b)  On this diagram, draw a line parallel to [BC] through D on [AB] such that | BD|  = 6 cm.
 If this line intersects AC at E, write down the values of | AE | and |CE |.

(c)  Say why triangles ADE and ABC are equiangular.
 Hence, write down the value of | DE|.

Question 6                                   (25 marks)
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Question 7                                   (70 marks)

Section B   Contexts and Applications   150 marks

Answer Question 7, Question 8 and Question 9.

The following statistics from the Road Safety Authority show the number of people injured and killed 
in road accidents in Ireland from 2001 to 2010.

(a)  (i)  Find the total number of deaths from 2001–2010.

 (ii)  Find the total number of injured from 2001–2010.

 (iii)  What is the mean number of deaths per year from 2001–2010?

Year Killed Injured
2001 411 10 222
2002 376 9206
2003 335 8262
2004 374 7867
2005 396 9318
2006 365 8575
2007 338 7806
2008 279 9758
2009 238 9742
2010 212 8270



(c)  Slide 1: Fatalities by vehicle type in 2010
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(b)  In 1972, 640 people were killed on Irish roads. This is the highest number on record. In 2010,  
 212 people were killed. This is the lowest number since 1959. 
 (i)  What was the percentage decrease in road deaths from the high in 1972 to the low in 2010?

 (ii)  In 1972, there were fewer cars on the road than today and yet the number of road deaths was  
  higher. Give 3 reasons for the overall reduction in the number of road deaths since this time.

Reason 1 Reason 2 Reason 3

 (i)  Fill in the boxes over each bar in the chart. Verify that the total number of deaths is 212.

A teacher decided to produce a PowerPoint presentation to teach her class aspects of road safety.
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 (iii)  What are the main points that this graph makes?

(d) Slide 2: Gender breakdown of car driver fatalities in 2010

Female

Male

27
3

o

(i)  According to the pie chart how much more likely is a 
 male car driver fatality than a female fatality?

 (ii)  What percentage of fatalities in 2010 were car fatalities?

(ii)  Is there a case for female drivers to pay smaller insurance premiums? Explain.



(e) Slide 3: Cost of road collisions in 2010

Type Number of collisions Cost per collision (euro) Total Cost (euro)

Fatal 185  477 912 535

Serious 409 345 121
 
Minor 5186 33 991
 
Material Damage  2719 57 928 295

Total

(ii)  Find the average cost per collision.

(i)  Fill in the missing numbers in the boxes in the table.



page running

Question 8                                   (35 marks)

As part of a trigonometry assignment, Barry is measuring the height of the building opposite his house 
using a clinometer.
Barry lives in a building that is 8 m high. Using this information he wants to measure the height of the 
building opposite him. He goes up on to the flat roof of his building. Using a clinometer he measures 
the angle of depression to the base of the building opposite to be 42o. He then measures the angle of 
elevation to the top of the same building to be 50o. Using these measurements he will calculate the 
height of the building opposite.  

(a)  Describe the method used by Barry to measure angles of elevation and depression.

8 m

50
o

Barry

42
o



(c)  Barry makes a sketch of the buildings as shown on the right.

H

Barry B

D

C

A

(ii)  What is the distance, to one decimal place,  
 between the buildings?

(iii)  Find the height H of the building opposite his house, to one decimal place.

(b)  (i) Explain the difference between the angle of elevation and the angle of depression.

(ii)  If Barry measured an angle of elevation of 0o, what would be the height of the building  
 opposite him?

(i)  On this diagram, write in any angles and distances he knows.
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Question 9                                   (45 marks)

Second base ( )S

18.44 m

Third base ( )T Home base ( )H

Pitcher’s

mound ( )P

First base ( )F

27.43 m

A baseball diamond is a square of side 27.43 m. The pitcher’s mound (P) is 18.44 m from home base 
on the diagonal joining the home base to second base (S).

(a)  The pitcher throws the ball from the pitcher’s mound (P) to second base (S).  
 How far did he throw the ball? Give your answer correct to two decimal places.

(b)  How far is the pitcher’s mound (P) from the centre of the diamond?  
 Give your answer correct to two decimal places.



(e)  The batter can run around the diamond at an average speed of 24 km h-1.  
 How long does it take him to make a home run correct to one decimal place?

(c)  How far is it from the pitcher’s mound (P) to third base (T)?  
 Give your answer correct to two decimal places.

(d)  Show that the pitcher’s mound (P) is equidistant from the first and third bases.
 Hence, find the acute angle between the line joining the pitcher’s mound (P) and first base (F)  
 with the line joining the pitcher’s mound (P) to second base (S). Give your answer correct to the  
 nearest degree.


