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Answer ALL questions.

Write your answers in the spaces provided.

You must write down all the stages in your working.

1	 (a)	 Write 468 000 in standard form.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(1)

	 (b)	Write 5.037 × 10–4 as an ordinary number.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(1)

(Total for Question 1 is 2 marks)

468000 needs to be divided by 10 5 times to get 4.68 (which is a decimal at
least 1 and less than 10). So 4.68 needs to be multiplied by 105 to keep it equal

x 10-4 means to divide by 10 4 times. Moving
the decimal point 4 times to the left does this

.CG Maths.
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2	 Here is a biased spinner.

A
D

B
C

	 The table shows the probabilities that when the spinner is spun it will land on A, on B, 
on C and on D.

Letter A B C D

Probability 0.4 0.21 0.32 0.07

	 Luka will spin the spinner 200 times.

	 Work out an estimate for the number of times the spinner will land on A.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 2 is 2 marks)

Multiplying the probability of A by the number of times it is spun
works out an estimate of the number of times it will land on A

.CG Maths.
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3	 Seija works at a weather station. 
The table gives information about the temperature, T °C, at midday for each of 50 cities 
in the UK on Tuesday.

Temperature (T °C) Frequency

10 < T  15   2

15 < T  20   8

20 < T  25 13

25 < T  30 21

30 < T  35   6

	 (a)	 Calculate an estimate for the mean temperature.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .°C
(3)

	 Seija says,� 
 
	“The median temperature is 22.5 °C because 22.5 is the middle number in the 
middle group.”

	 (b)	 Is Seija correct? 
Give a reason for your answer.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(1)

(Total for Question 3 is 4 marks)

First working out the midpoints of each interval as this is the best estimate of the
temperature for each. The range of each interval is 5. Half of 5 is 2.5 so adding 2.5 onto

the lower bound of each interval works out the midpoints. Then multiplying the
frequencies by the midpoint for each interval works out an estimated total for each.

Adding all these totals gives an estimated total for all the cities. Mean = total ÷ number,
where total is the total temperature of all the cities and number is the number of cities.

So dividing the estimated total by the 50 cities works out an estimate of the mean

No, the frequencies were ignored

The median is actually in the 25 < T ≤ 30 interval as the
25th and 26th cities when put in order are in this interval

.CG Maths.
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4	 Jenna is asked to show the inequality  –3 < x  4  on a number line.

	 Here is her answer.

–5 –4 –3 –2 –1 0 1 2 3 4 5
x

	 (a)	 Write down two mistakes Jenna has made.

1.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

2.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(2)

	 (b)	Work out the greatest integer that satisfies the inequality

5y – 7 < 16

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(2)

(Total for Question 4 is 4 marks)

.CG Maths.

As it can be equal to 4
It should be a shaded circle at 4

The left circle should be at -3 As –3 < x

Adding 7 to both sides eliminates the -7 on the left and gets the y term on its own

Dividing both sides by 5 eliminates the 5 on the left and gets y on its own

4 is the greatest integer which is less than 4.6
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5	 Ali buys packs of balloons and boxes of pencils.

	 There are 30 balloons in each pack. 
There are 24 pencils in each box.

	 Ali buys exactly the same number of balloons and pencils.

	 Work out how many packs of balloons and how many boxes of pencils she could 
have bought. 
You must show all your working.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . packs of balloons

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . boxes of pencils

(Total for Question 5 is 3 marks)

6	 A company orders a large number of plates from a factory.

	 It would take 30 hours to make all the plates using 4 machines.

	 How many machines are needed to make all the plates in 6 hours?

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 6 is 2 marks)

.CG Maths.

This shows that buying 24 packs of 30 balloons
gives the same number as 30 packs of 24 pencils

Multiplying the 30 hours by the 4 machines works
out that 120 hours worth of work needs to be done

Dividing the 120 hours worth of work by the 6 hours each
machine will be working gives the number of machines needed



Turn over     
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7	 Riley travelled by car and by aeroplane.

	 He travelled 143 miles by car at an average speed of 55 miles per hour. 
Riley then travelled for 5 hours and 20 minutes by aeroplane.

	 Work out, in hours and minutes, Riley’s total travelling time.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . hours .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . minutes

(Total for Question 7 is 3 marks)

.CG Maths.

Writing the distance, speed, time formula triangle

From the formula triangle: time = distance ÷ speed. This works out that the time travelled
in the car is 2.6 hours. The unit is hours as this was the unit of time involved in the speed

Adding the time travelled by aeroplane to the time travelled by car works out
the total travelling time. The times are put into the calculator as sexagesimals

The calculator gives 7o56'0", which can be read as 7 hours and 56 minutes
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8	 The diagram shows a solid cube placed on a horizontal table.

pressure
force

area
=

	 The pressure on the table due to the cube is 3.5 newtons/cm2 

The force exerted by the cube on the table is 504 newtons.

	 Show that the total surface area of the cube is less than 900 cm2

(Total for Question 8 is 3 marks)

.CG Maths.

Substituting the pressure and force into the formula.
Let A be the area of the face in contact with the table

Multiplying both sides by A eliminates it as the denominator

Dividing both sides by 3.5 finds that A is 144 cm2

The cube has 6 identical square faces. Multiplying the area of the face in contact
with the table by 6 gives the total area of all 6 faces, which is the surface area

The surface area of 864 cm2 is less than 900 cm2



Turn over     
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9	 The line L is shown on the grid.

L

x

y
5

4

3

2

1

1 2 3 4O

–1

–2

–3

–2 –1

	 Find an equation for L.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 9 is 3 marks)

.CG Maths.

Gradient = (change in y)/(change in x). Picking the two end points of the line
as these are both on grid lines. y changes from 5 to -3, so -3 - 5 expresses the

change in y. x changes from -1 to 3, so 3 - -1 expresses the change in x

The general equation of a straight line is y = mx + c, where m is the
gradient and c is the y-intercept. The gradient is -2 and the y-intercept

is 3 as this is the y-coordinate where the line crosses the y-axis
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10	 Make m the subject of      k = p + 
2

5

m

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 10 is 3 marks)

11	 The floor plan of a house is drawn using a scale of 1 : 50 
On the plan, a room in the house has a floor area of 48 cm2

	 Work out the real area of the floor of this room. 
Give your answer in m2

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . m2

(Total for Question 11 is 3 marks)

.CG Maths.

Subtracting p from both sides to get the term involving m on its own

Multiplying both sides by 5 to eliminate the denominator on the left

Dividing both sides by 2 to make m the subject

In the scale, the 1 has been multiplied by 50 to get 50. So the length scale factor
is 50. Squaring the 50 expresses the area scale factor (as the unit of area is cm2).

Multiplying the 48 cm2 by this works out that the actual area is 120000 cm2

There are 100 cm in 1 m. So there are 1002 cm2 in 1 m2.
Dividing the area in cm2 by 1002 converts it into m2



Turn over     
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12	 The diagram shows a shaded sector POQ of a circle with centre O and radius 6.2 cm.

P
6.2 cm

Q

O

x

	 The area of the shaded sector is 82.6 cm2

	 Calculate the size of angle x. 
Give your answer correct to 3 significant figures.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
°

(Total for Question 12 is 2 marks)

.CG Maths.

Expressing the area of the sector in terms of x and setting it equal to the actual
area. Area of circle = π x radius2. There are 360o around the centre of a circle so
x/360 expresses the fraction of the whole circle the sector is. Multiplying the

area of the whole circle by x/360 expresses the area of the sector

Rearranging to find x by dividing both sides by
π x 6.22 then multiplying both sides by 360

246.2... is rounded to 3 significant figures
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13	 Alan grew 80 plants of the same type outside. 
The cumulative frequency graph shows information about the heights, in cm, of 
these plants.

80

60

40

20

0
0

Height (cm)

Cumulative 
frequency

25 50 75 100 125

	 One of the plants is chosen at random.

	 (a)	 Find an estimate for the probability that this plant will have a height greater 
than 90 cm.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(2)

	 (b)	Use the graph to find an estimate for the median height.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . cm
(1)

.CG Maths.

The horizontal scale goes up 25 over 10 small boxes. 25 ÷ 10 = 2.5, so each small box is worth 2.5 and every 4 boxes
are worth 10. So 90 must be 4 small boxes before 100. Drawing a line up from here to the curve and across estimates

how many plants have a height of 90 cm or less. The vertical scale goes up 20 over 10 small boxes. 20 ÷ 10 = 2, so
each small box is worth 2. There are 3 small boxes above the drawn line so this must represent 6 plants with a height

greater than 90 cm. We can estimate that 6 out of the 80 plants have a height greater than 90 cm

The 40th plant is roughly halfway through the 80 plants so will be
an estimate of the median height. Drawing a line across from the

cumulative frequency of 40 to the curve and down finds an estimate
of the median height. Every 4 small boxes on the horizontal axis is
worth 10 so this must be 60 cm as it is 4 small boxes after 50 cm
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	 (c)	 Use the graph to find an estimate for the interquartile range of the heights.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . cm
(2)

	 Alan also grew plants of the same type inside.

	 The interquartile range of the heights of these plants is 30 cm.

	 (d)	Give one comparison between the distribution of the heights of the plants grown 
inside with the distribution of the heights of the plants grown outside.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(1)

(Total for Question 13 is 6 marks)

14	 Here are the first six terms of a quadratic sequence.

5 11 21 35 53 75

	 Find an expression, in terms of n, for the nth term of this sequence.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 14 is 2 marks)

.CG Maths.

The lower quartile is roughly 1/4 of the way through the data so drawing a line across from 20 to the curve
then down estimates that the lower quartile is 40 cm. The upper quartile is roughly 3/4 of the way though

the data so drawing a line across from 60 to the curve then down estimates that the upper quartile is 75 cm

Interquartile range = upper quartile - lower quartile

The interquartile range of the heights is greater for the plants grown outside

35 cm is greater than 30 cm

Listing the first differences. The difference between 5
and 11 is 6 and the difference between 11 and 21 is 10

Finding the second difference. The difference between the 6 and 10 is 4

Halving the second difference gives 2. Listing the first two terms of 2n2. 2(1)2 = 2 and 2(2)2 = 8

Listing what needs to be added to the first two terms of 2n2 to give the original
sequence. 3 needs to be added to 2 to give 5 and 3 needs to be added to 8 to give 11

3 needs to be added to the sequence of 2n2 to give the original sequence
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15	 The diagram shows triangle ABC and triangle AED.

A

32 cm

21.6 cm 58.4 cm

22 cm

D

B

C
E

	 Show that triangle ABC and triangle AED are similar.

(Total for Question 15 is 2 marks)

.CG Maths.

Adding the 32 cm and the 22 cm gives side AB. Dividing this by side AD
works out what side AD is multiplied by to give side AB. Adding the 21.6

cm and the 58.4 cm gives side AC. Dividing this by side AE works out what
side AE is multiplied by to give side AC. Subtracting what what side AE is

multiplied by to give side AC from what side AD is multiplied by to give side
AB does not equal to 0 so they are not the same. This means that side AD
is not scaled up to give side AB and side AE is not scaled up to give side AC

Triangle ABC and triangle AED are similar as side AD has been multiplied by
same amount to get side AC as side AE has been multiplied to get side AB

Adding the 32 cm and the 22 cm gives side AB. Dividing this by side AE
works out what side AE is multiplied by to give side AB. Adding the 21.6

cm and the 58.4 cm gives side AC. Dividing this by side AD works out
what side AD is multiplied by to give side AC. Subtracting what what side
AD is multiplied by to give side AC from what side AE is multiplied by to
give side AB does equal to 0 so they are the same. This means that side
AE is scaled up to give side AB and side AD is scaled up to give side AC

and the angle between sides AD and AE is shared with the angle between sides AB and AC. Similar means that
they are the same shape but one of the shapes is a different size and this is shown as the scale factor between

the smaller triangle and the larger triangle is the same for two of the sides and the angle between them is shared



Turn over     

15
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16	 Zia has to set a 4‑digit security passcode on her phone.

	 Each digit of the passcode is a number from 1 to 9 
She can use each number more than once.

	 Zia tells her friend Amber that
	 the first digit is a cube number
	 the second digit is a prime number
	 the third digit is greater than 6
	 the fourth digit is an odd number.

	 The diagram shows one possible 4‑digit passcode.

1 3 8 3

	 Amber is going to have one attempt at guessing Zia’s passcode.

	 Work out the probability that Amber guesses Zia’s passcode on the first attempt.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 16 is 3 marks)

.CG Maths.

Listing the cube numbers which are single digit. 13 = 1 and 23 = 8. So there are 2 of these

Listing the prime numbers which are single digit. So there are 4 of these

Listing the numbers greater than 6 which are single digit. So there are 3 of these

Listing the odd numbers which are single digit. So there are 5 of these

Using the product rule for counting by multiplying the number of possibilities for
each digit of the passcode works out that there are 120 possibilities for the passcode

1 out of the 120 possibilities is correct



16

	

*P69535A01624*

17	 (a)	 (i)	 Write  x2 – 8x + 3  in the form  (x – a)2 – b  where a and b are integers.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(2)

		  (ii)	 Hence, write down the coordinates of the turning point on the graph 
of  y = x2 – 8x + 3

(.. . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . .)
(1)

	 (b)	Solve  7x2 + 8x – 5 = 0 
Give your solutions correct to 3 significant figures.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(3)

	 Alex has to find the solutions of the quadratic equation  3k2 + 10k – 8 = 0 
Here is his working and answer.

(3k – 2)(k + 4) = 0

k = 2  or  k = –4

	 (c)	 What mistake has Alex made?

... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(1)

(Total for Question 17 is 7 marks)

.CG Maths.

Completing the square by halving the coefficient of x (which is -8) and
putting it in a bracket with x. Then subtracting the square of this. (-4)2 = 16

y = (x - 4)2 - 13. The minimum a squared number can be
is 0. So the turning point occurs when the (x - 4)2 = 0.
For this to happen x = 4. When the (x - 4)2 = 0, y = -13

x = -b ±  b2 - 4ac
2a

The equation is in the form ax2 + bx + c = 0 so it can be
solved using the quadratic formula. a = 7, b = 8, c = -5

0.4487... and -1.591... are both rounded to 3 significant figures

Either 3k - 2 = 0 or k + 4 = 0. Rearranging these equations finds that k = 2/3 or k = -4
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 *P69535A01724*

18

x

y

2

4

6

2 4 6 8O

–2

–4

–6

–8

–10

–2–4–6–8

P

	 (a)	 Enlarge triangle P by scale factor –1
1

2
 with centre of enlargement (–2, –1) 

Label your image Q.
(2)

	 Triangle P is transformed by a combined transformation of a rotation of 90° 
anticlockwise about the origin followed by a translation to give triangle R.

	 Exactly one vertex of triangle P is invariant under the combined transformation.

	 (b)	Find one possible column vector for the translation.

.. . . . . . . . . . . . 

. . . . . . . . . . . . .

(1)

(Total for Question 18 is 3 marks)

.CG Maths.

Method is shown on the next page

Rotating triangle
P 90o anticlockwise
about the origin by
using tracing paper

Moving the rotated triangle 5 to the left and 7 up makes the orange
vertex of triangle P invariant as it is back at the same coordinates



  .CG Maths.

Expressing the vector from the centre of enlargement to the orange
corner of the triangle. Multiplying it by the scale factor then doing the
resulting vector from the centre of enlargement and drawing a cross

Expressing the vector from the centre of enlargement to the pink
corner of the triangle. Multiplying it by the scale factor then doing the
resulting vector from the centre of enlargement and drawing a cross

Expressing the vector from the centre of enlargement to the green
corner of the triangle. Multiplying it by the scale factor then doing the
resulting vector from the centre of enlargement and drawing a cross

Joining up the three crosses gives the transformed triangle



18

	

*P69535A01824*

19 24 cm

5 cm
Volume of sphere = 

4

3
πr3

Volume of cone = 
1

3
πr2h

r

r
l h

	 The diagram above shows a frustum F of a cone. 
The frustum is made by removing a cone with height 10 cm from a solid cone with 
height 15 cm and base diameter 24 cm.

	 The solid S is made by removing F from a solid hemisphere as shown in the 
diagram below.

24 cm

5 cm

	 The hemisphere has diameter 24 cm.

	 Calculate the volume of solid S. 
Give your answer correct to 3 significant figures.

.CG Maths.

Working out the volume of the hemisphere. Using the formula
for the volume of the sphere and substituting 12 as the

radius. The radius is half of the diameter and 12 is half of 24.
Doing half of the volume of the sphere as it is a hemisphere

The cone with height 15 cm and the cone with height 10 cm are
similar. 10/15 is the scale factor. Multiplying this by the radius of

the larger cone works out that the radius of the smaller cone is 8 cm

Working out the volume of the frustum F by subtracting the volume of
the smaller cone from the volume of the larger cone. For the larger cone,
using the formula for the volume of a cone and substituting 12 as the

radius and 15 as the height. For the smaller cone, using the formula for
the volume of a cone and substituting 8 as the radius and 10 as the height

Subtracting the volume of the frustum F from the volume
of the hemisphere works out the volume of the solid S
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 *P69535A01924*

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . cm3

(Total for Question 19 is 4 marks)

.CG Maths.

Rounding 2027.3... to 3 significant figures
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*P69535A02024*

20	 The turning point on the graph of  y = g(x)  has coordinates (–3, 6)

	 (a)	 Write down the coordinates of the turning point on the graph of  y = g(x – 7)

(.. . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . .)
(1)

	 The graph of  y = f(x)  is shown on the grid.

x

y

1

2

3

4

5

6

7

1 2 3 4 5 6 7 8 9O
–1

–2

–3

–4

–5

–6

–7

–1–2–3–4–5–6–7

8

–8

	 (b)	On the grid, sketch the graph of  y = f(–x) + 3
(2)

(Total for Question 20 is 3 marks)

.CG Maths.

Subtracting 7 from x moves the graph +7 in the
x-direction. -3 + 7 = 4. The y-coordinate is not changed

Making x negative reflects the graph in the y-axis. Adding 3 to it all moves
the graph +3 in the y-direction. Doing these transformations to the

points which are on grid lines then drawing a curve through these points
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21
A

28°

35°

D

E

O

B

C

	 A, B, C and D are points on the circumference of a circle, centre O. 
AC is a diameter of the circle.

	 ADE and BCE are straight lines.

	 Work out the size of angle BDC. 
Write down any circle theorems that you use.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
°

(Total for Question 21 is 4 marks)

.CG Maths.

Angles in the same segment from a common chord are equal

The angle in a semicircle is 90o

Angle ACE = 117 as angles in a triangle add up to 180. In triangle ACE, 180 - 35 - 28 = 117

Angle ACB = 63 as angles around a point on a straight line add up to 180. On straight line
BCE, 180 - 117 = 63

Angle ADB = 63 as angles in the same segment from a common chord are equal so angle
ADB = angle ACB

Angle ADC = 90 as the angle in a semicircle is 90o 

90 - 63 = 27 so angle BDC = 27

Writing down the circle
theorems which were used
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22	 Ebony makes some bracelets to sell.

	 The materials to make all the bracelets cost £190, correct to the nearest £5 
Ebony sells all the bracelets for a total of £875, correct to the nearest £5

	 The total time taken to make and sell all these bracelets was 72 hours, correct to the 
nearest hour.

	 Ebony uses this method to calculate her hourly rate of pay

Hourly rate of pay
total selling price total cost of mater

=
- iials

total time taken

	 The minimum hourly rate of pay for someone of Ebony’s age is £8.20

	 By considering bounds, determine if Ebony’s hourly rate of pay was definitely more 
than £8.20 
You must show all your working.

(Total for Question 22 is 4 marks)

.CG Maths.

This works out the lower bound of Ebony's hourly rate of pay. The lower bound of
the total selling price, the upper bound of the total cost of materials (as

subtracting more makes it smaller) and the upper bound of the total time taken (as
dividing by more makes it smaller) are used. To get the lower bound of the total
selling price, subtracting half of the resolution (which is £5 as this is what it is to

the nearest) from the £875. To get the upper bound of the total cost of materials,
adding half of the resolution (which is £5 as this is what it is to the nearest) to the
£190. To get the upper bound of the total time taken, adding half of the resolution

(which is 1 hour as this is what it is to the nearest) to the 72 hours

Ebony's hourly rate of pay was definitely more than £8.20

Rounding 9.379... to the nearest penny

As £9.38 is the lower bound
and this is more than £8.20
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23	 Given that  
2

4

43

11

2 2

2 2

x y
x y

+

-
=   where  x > 0  and  y > 0

	 find, in its simplest form, the ratio x : y

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 23 is 4 marks)

Turn over     .CG Maths.

Multiplying both sides of the equation by the denominators to eliminate them

Collecting all the x2 on one side and all the y2 on the other side

In the equation, x2 could be 54 and y2 could be 150. Writing the ratio of x2 : y2

Putting 54/150 into the calculator gives 9/25
so the ratio of x2 : y2 must simplify to 9 : 25

Square rooting both sides of the simplified ratio of x2 : y2

to give the ratio of x : y, which cannot be simplified
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24	 The diagram shows a triangular prism with a horizontal rectangular base ABCD.

A

D

T

M

B

C

	 M is the midpoint of AD. 
The vertex T of the prism is vertically above M.

AB = 14.7 cm BC = 3.8 cm MT = 2.3 cm

	 P is the point on AB such that

AP : PB = 5 : 2

	 Calculate the size of the angle between TP and the base ABCD of the prism. 
Give your answer correct to 1 decimal place.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
°

(Total for Question 24 is 4 marks)

TOTAL FOR PAPER IS 80 MARKS

.CG Maths.

This works out that there are 7 parts in total in the ratio which represent AB

Roughly drawing the position of P and drawing on
the angle we are trying to find, which is labelled as x

This works out that 1 part of the ratio is worth 2.1

This works out that AP is 10.5 cm

This works out that MA is 1.9 cm

Pythagoras' Theorem can be used on right-angled triangle AMP to work out MP

a and b are the shorter sides so are 10.5 and 1.9. c is the
longest side so is MP. Square rooting both sides finds MP

Storing the exact value of 10.67... as A on the calculator

The method continues on the next page



.CG Maths.

Using right-angled trigonometry in right-angled triangle TMP
to find the angle labelled as x. Ticking O as we have MT which is

the opposite. Ticking A as we have MP which is the adjacent

There are two ticks on the TOA formula triangle. Covering
T works out that tan of the angle = opposite/adjacent

Doing the inverse tan of both sides gets rid of tan on the left and
gets angle x on its own. Using the exact stored value as 10.6...

Rounding 12.16... to 1 decimal place
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