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This paper is divided into two sections: 
 
 Section I (Short-answer questions) – 50 marks available 
 Section II (Extended questions) – 50 marks available 
 
Answer all of Section I and as many questions as you can from Section II. 
 
The marks for each part of each question are given in square brackets. 
 
Show all your working. 
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Section I: Short-answer questions (50 marks)  

 
1. Find the value of the following, giving your answers as reduced fractions (mixed, 
where appropriate): 
  

a) 1 "
#$
× 1 #

&&
 [3] 

 

 

 

 

 

 

 

 

b) 1 '
##
÷ 4 #

&
 [3] 

 

 

 

 

 

 

 

 

c) 1001 #
"
− 999 -

"
  [3] 

 

 

 

 

 

 

 

 

 

 

 [Total for Question: 9] 
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2. Find the value of the following, giving your answer as a decimal or whole number 
as appropriate: 
 
 a) 1.9 × 0.006 [3] 
 
 
 
 
 
 
 
 
 
 
 
 
 b) 0.0084 ÷ 0.0000028  [3]  
 
 
 
 
 
 
 
 
 
 
 
 
 c) (0.03)- [3]  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  [Total for Question: 9] 
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3. Given that 304050 × 55 = 16722750, find the value of 
  
 a) 167227.5 ÷ 304.05  [2] 
 
 
 
 
 
 
 
 
 
 
 
 b) 1.672275 ÷ 0.0055  [2] 
 
 
 
 
 
 
 
 
 
 
  [Total for Question: 4] 
 
4. Solve the following equation: 
 

3(𝑥 − 4) = 5(𝑥 − 6) − 4(𝑥 − 5) 
  [3] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  [Total for Question: 3] 
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5. Solve the following inequality, leaving 𝑥 on the left-hand side in your final answer: 
 

−7𝑥 − 6 ≥ 3(𝑥 + 2) − 4 
  [3] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  [Total for Question: 3] 
 
6. Solve the following pair of simultaneous equations: 
 

5𝑥 = 7𝑦 + 27 
7𝑥 = 5𝑦 + 57 

  [4] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  [Total for Question: 4] 
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7. The mean of 3.2, 8.1 and 𝑥 is one more than the mean of 3.9, 6.2, 6.9 and 𝑥. 
Calculate 𝑥.  [4]
   
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  [Total for Question: 4] 
 
8. A survey asked respondents whether they subscribe to online streaming services 
Webflix and Thames Prime. -;

#'<
 of the respondents subscribe to neither service, and ##

'-
 

of the respondents subscribe to Thames Prime. If -
#"

 of the respondents subscribe to 
Webflix, what percentage of respondents subscribe to Thames Prime only? [5] 
 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  [Total for Question: 5] 
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9. In the following diagram, length AC = BC and length EB = DB. Angle EDB = 82° 
and angle ABC = 75°. Calculate angle AFE.  [5] 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   
 
  [Total for Question: 5] 
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10. In order to number the pages of a book, a printer uses a total of 1017 digits. How 
many numbered pages are there in the book?  [4] 
  
   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  [Total for Question: 4]
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Section II: Extended-answer questions (50 marks) 

 
 
11. Right-angled triangle ABC is isosceles. PQRS is a rectangle. PS = 𝑥 and PQ = 𝑦. 

 
 a) Find the area of triangle BPS in terms of 𝑥, justifying your answer. [2] 
 
 
 
 
 
 
 
 
 
 
 b) Find the area of triangle APQ in terms of 𝑦, justifying your answer. [4] 
 
 
 
 
 
 
 
 
 
 
 c) If triangle ABC has area 225 units2, and if 𝑦 = 4𝑥, find 𝑥.  [4] 
 
 
 
 
 
 
 
 
 
 
 
 
  [Total for Question: 10] 
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12. The diagram below shows a tetrahedron, which is a three-dimensional solid 
formed from four equilateral triangular faces: 
 

 
Each face is bounded by three edges, and three edges meet at a single point called a 
vertex.  
 
 a) How many edges does a tetrahedron have?  [1] 
 
 
 
 
 
 b) How many vertices and edges does a cube have?  [2] 
 
 
 
 
 
 
 
  
The diagram below shows an octahedron.  
 

 
 

c) How many vertices and edges does an octahedron have?  [2] 
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Question 12 continued 
 
The diagram below shows a truncated icosahedron, which has 12 pentagonal faces 
and 20 hexagonal faces. 

 
 

d) How many vertices and edges does a truncated icosahedron have?  [5] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  [Total for Question: 10] 
 

E EW1 
 
 
 

1. Three squares are placed next to each other as shown. The vertices A, B and C 
are collinear. Find the dimension n. 

    

                                       
 
 

2. The diagram shows a rectangle that has been cut into nine square pieces, no two 
being the same size. Given that the smallest piece is 2cm by 2cm, figure out the 
sizes of the other eight pieces. A possible strategy is to start by guessing the size 
of one of the pieces adjacent to the smallest piece. By checking your guess, you 
will discover the hidden equation. 

 

                                          
 

3. A cube has 8 vertices, 12 edges and 6 square faces. A truncated icosahedron 
(below) has 12 pentagonal faces and 20 hexagonal faces. How many vertices and 
how many edges does it have? 
 

                                             

Mathematics 2

1. Three squares are placed next to each other as
shown. The vertices A, B, and C are collinear. Find
the dimension n.

2. (Continuation) Replace the lengths 4 and 7 by m
and k, respectively. Express k in terms of m and n.

3. A five-foot Prep casts a shadow that is 40 feet
long while standing 200 feet from a streetlight. How high above the ground is the lamp?

C

B

A

n74

4. (Continuation) How far from the streetlight should the Prep stand, in order to cast a
shadow that is exactly as long as the Prep is tall?

5. An airplane 27000 feet above the ground begins descending at the rate of 1500 feet
per minute. Assuming the plane continues at the same rate of descent, how long will it be
before it is on the ground?

6. (Continuation) Graph the line y = 27000 − 1500x, using an appropriate window on
your calculator. With the preceding problem in mind, explain the significance of the slope
of this line and its two intercepts.

7. An airplane is flying at 36000 feet directly above Lincoln, Nebraska. A little later
the plane is flying at 28000 feet directly above Des Moines, Iowa, which is 160 miles from
Lincoln. Assuming a constant rate of descent, predict how far from Des Moines the airplane
will be when it lands.

8. In a dream, Blair is confined to a coordinate plane, moving along a line with a constant
speed. Blair’s position at 4 am is (2, 5) and at 6 am it is (6, 3). What is Blair’s position
at 8:15 am when the alarm goes off?

9. Find a way to show that points A = (−4,−1), B = (4, 3), and C = (8, 5) are collinear.

10. Find as many ways as you can to dissect
each figure at right into two congruent parts.

11. Let A = (4, 2), B = (11, 6), C = (7, 13),
and D = (0, 9). Show that ABCD is a square.

12. Lynn takes a step, measures its length and
obtains 3 feet. Lynn uses this measurement in
attempting to pace off a 1-mile course, but the result is 98 feet too long. What is the
actual length of Lynn’s stride, and how could Lynn have done a more accurate job?
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1. The figure at right shows the graphs of two lines. Use
the figure to estimate the coordinates of the point that
belongs to both lines. The system of equations is

{
4x+ 3y = 20
3x− 2y = −5

Lee took one look at these equations and announced a
plan: “Just multiply the first equation by 2 and the sec-
ond equation by 3.” What does changing the equations
in this way do to their graphs?

2. (Continuation) Lee’s plan has now created a familiar
situation. Do you recognize it? Complete the solution to the system of equations. Do the
coordinates of the point of intersection agree with your initial estimate?
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y

3. The diagram consists of two x2-blocks, five x-blocks and
three 1-blocks. Use this diagram to write a statement that
says that the product of the length and width of this partic-
ular rectangle is the same as its area. Can you draw another
rectangle with the same area but different dimensions?

4. Sandy’s first four test scores this term are 73, 87, 81 and 76. To have at least a B test
grade, Sandy needs to average at least 80 on the five term tests (which count equally).
Let t represents Sandy’s score on the fifth test, and write an inequality that describes the
range of t-values that will meet Sandy’s goal.

5. Graph solutions on a number line: (a) |x+8| < 20 (b) |2x−5| ≤ 7 (c) 3|4−x| ≥ 12

6. Shade the points in the plane whose x-coordinates are greater than their y-coordinates.
Write an inequality that describes these points.

7. The diagram at right shows a rectangle that has
been cut into nine square pieces, no two being the
same size. Given that the smallest piece is 2 cm by
2 cm, figure out the sizes of the other eight pieces.
A good strategy is to start by guessing the size of
one of the pieces adjacent to the smallest piece. By
checking your guess, you will discover the hidden
equation.

8. Solve the system of equations 2x + y = 5 and
5x−2y = 8 algebraically. Check your answer graph-
ically.
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Mathematics 2

1. True or false?
√
4x+

√
9x =

√
13x

2. The line 3x+ 2y = 16 is the perpendicular bisector of the segment AB. Find coordi-
nates of point B, given that (a) A = (−1, 3); (b) A = (0, 3).

3. (Continuation) Point B is called the reflection of A across the line 3x + 2y = 16;
sometimes B is simply called the image of A. Explain this terminology. Using the same
line, find another point C and its image C ′. Explain your method for finding your pair of
points.

4. A cube has 8 vertices, 12 edges, and 6 square faces. A soccer
ball (also known as a buckyball or truncated icosahedron) has 12
pentagonal faces and 20 hexagonal faces. How many vertices and
how many edges does a soccer ball have?

5. A rhombus has 25-cm sides, and one diagonal is 14 cm long.
How long is the other diagonal?
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6. Let A = (0, 0) and B = (12, 5), and let C be the point on segment AB that is 8 units
from A. Find coordinates for C.

7. Let A = (0, 0) and B = (12, 5). There are points on the y-axis that are twice as far
from B as they are from A. Make a diagram that shows these points, and use it to estimate
their coordinates. Then use algebra to find them exactly.

8. Let A = (1, 4), B = (8, 0), and C = (7, 8). Find the area of triangle ABC.

9. Sketch triangle PQR, where P = (1, 1), Q = (1, 2), and R = (3, 1). For each of the
following, apply the given transformation T to the vertices of triangle PQR, sketch the
image triangle P ′Q′R′, then decide which of the terms reflection, rotation, translation, or
glide-reflection accurately describes the action of T . Provide appropriate detail to justify
your choices.
(a) T (x, y) = (x+ 3, y − 2) (b) T (x, y) = (y, x)
(c) T (x, y) = (−x+ 2,−y + 4) (d) T (x, y) = (x+ 3,−y)

10. Prove that one of the diagonals of a kite bisects two of the angles of the kite. What
about the other diagonal — must it also be an angle bisector? Explain your response.

11. Let A = (2, 9), B = (6, 2), and C = (10, 10). Verify that segments AB and AC have
the same length. Measure angles ABC and ACB. On the basis of your work, propose a
general statement that applies to any triangle that has two sides of equal length. Prove
your assertion, which might be called the Isosceles-Triangle Theorem.

12. If the diagonals of a quadrilateral bisect each other, then any two nonadjacent sides
of the figure must have the same length. Prove that this is so.
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13. The diagram shows a semicircle, centre O. AB = 2𝑥 and BC = 2. Angle ABD is a 
right angle.  

 
 a) Find a simplified expression, in terms of 𝑥, for the radius OD.  [2] 
 
 
 
 
 
 
 b) Find a simplified expression, in terms of 𝑥, for the length OB.  [2] 
 
 
 
 
 
 
 

c) Using Pythagoras’ Theorem, or otherwise, find and simplify an expression in       
terms of 𝑥 for BD2 (the square of length BD).   [3] 

 
 
 
 
 
 
 
 
  
 d) If the circular arc ADC has length 122𝜋, what is length BD?  [3] 
 
 
 
 
 
 
 
 
 
 
 
  [Total for Question: 10] 
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14. Claire collects stamps. Her collection contains UK stamps and non-UK stamps. 
The ratio of UK to non-UK stamps in her collection is 6:11. Let 𝑚 be the number of 
UK stamps in her collection and 𝑛 be the number of non-UK stamps.  
 
 a) Find an expression for 𝑛 in terms of 𝑚.  [1] 
 
 
 
 
 
 
If Claire were to swap her best 3 UK stamps for 14 additional non-UK stamps from 
another collector, the ratio of UK to non-UK stamps in her collection would become 
3:7.  
 
 b) Form a second equation for 𝑛 in terms of 𝑚.  [4] 
 
 
 
 
 
 
 
 
 
 
 

c) By solving the equations in a) and b) simultaneously, work out how many more 
non-UK than UK stamps Claire had in her original collection.   [5] 

 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  [Total for Question: 10]  
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15. Alpha and Beta live at the opposite ends of the same street, 243 metres apart. One 
day, Alpha had to deliver a parcel to Beta’s home, Beta one to Alpha’s home. They 
started their journeys at the same moment, each walked at constant speed, and they 
returned home immediately after leaving the parcels at their respective destinations. 
 
If Alpha walked at 1 #

"
 m/s and Beta walked at 1 #

'
 m/s: 

  
 a) how far from Alpha’s home did they first meet?  [3] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

b) how many seconds after the time Alpha made the parcel delivery at Beta’s 
home did the two meet again?  [3] 
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Question 15 continued 
 
Gamma and Delta also live at opposite ends of a different street and need to make 
reciprocal parcel deliveries in a similar way to Alpha and Beta. They started their 
journeys at the same moment and each walked at constant speed, but not necessarily 
the same speeds as Alpha and Beta. They first meet 𝑐 metres from Gamma’s home 
and they meet for a second time (1000 − 2𝑐) metres from Delta’s home. You may 
assume they meet for the second time after both have delivered their parcels. 
 
 c) Find how long their street is, leaving your answer in terms of c.  [4] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  [Total for Question: 10] 

 END OF PAPER 
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ADDITIONAL WORKING 


