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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 Use your calculator to work out the value of

208.3 -15.7
5.694 +1.8°

Write down all the digits on your calculator display.

|Typing it into the calculator exactly as it is abovel

4643069317

(Total for Question 1 is 2 marks)

.CG Maths.

CNEm

A
SRS
posesotetotetetetoteses
S sosasesentetstsees
SR
SRR

25
&
9%

SRR
KX
poeiets

S
S5 :0:0
&

KA

R
‘:’:":’:’:’st -
jotetotetatete =
X ICAK KIS RR
LR
CRERLLLKS

X K5
3
2
o

(00
020500es
2555
Sasotese
%555

SR

20858
i
Basesete
Sodeded

5
35
550

K

00’
o
o2

055
5555

XK
&L

55

55
Joresess
Botetetuets
%5

o
%
25
N

&

Sad=tabl
ST,
S <,
e
008 2.3, 0%¢

<

&

” \]
<5
<5

(000
55
9058

)
T
!
SRR
S5
S,
5

<
5
5
b3l
b0setes

558

S
S
S0

<

5
CR
Sotases
255

%
o

BSES
X
2%
0%

355

5
ogoses
ﬁfﬁh
SRR
IS
Sotodedelels

%
X
K

s
bogeseseses
RILRKS
S
botetetots

&
o5
bogasesess:
SRR
ELE
¥
o2




b

The scatter graph shows information about some ships.
It shows the length and the width of each ship.

A
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Width (m)

Q% .

|This scale goesup 5 | 20
cg;i over 10 small boxes.
oy

{5+ 10=0.5 so each

/
15
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small box is worth 0.5
2§§.f and 2 small boxes is
“elworth 1

s

10

120 140 f 160 180 200

This scale goes up 20 over 10 small boxes.

Length (m)
20 = 10 = 2 so each small box is worth 2

(a) What type of correlation does this scatter graph show?
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(b) Draw a line of best fit on the scatter graph.
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A different ship has a length of 194 metres.

'
x5
505

>

A
$RS
datole

e
o

(c) Use your line of best fit to find an estimate for the width of this ship.
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|Reading up from 194 metres to the line of best fit then acrossl
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(Total for Question 2 is 3 marks)
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In London, a 200 g Choci bar costs £3.50 Comp
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In which city is the Choci bar the better value for money, in London or in Zurich?
You must show how you get your answer.

£3.50 is 350p. Dividing the 350p by the 200 g
works out that it costs 1.75p per gram in London
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350 = 200 = 1.75 <+

Dividing the 7.20 Swiss francs by 1.25 uses the
exchange rate to convert it to £5.76, which is 576p

576 = 360 = 1.6 «—{Dividing the 576p by the 320 g works out that it costs 1.6p per gram in Zurich|

720 + 125 «——

Zurich « I1.6p per gram is less than 1.75p per gram. So it is cheaper per gram in Zurich|

(Total for Question 3 is 3 marks)
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{odd numbers between 0 and 20}
{3,9, 15,17}
{5,7,11, 13, 17, 19}

Y
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Tom was asked to draw a Venn diagram for this information.
Here is his answer.
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7

5 (a) Complete the table of values for y =x"—2x—3

|Use table mode on the calculator. Define f(x) = x* - 2x - 3. For the table range, start: -2, end: 4, step: 1

(2)
(b) On the grid, draw the graph of y =x’—2x —3 for values of x from —2 to 4

VA
6

=V

|P|otting the points then joining up with a curve| (2)

(Total for Question 5 is 4 marks)
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~ | 6 The cost of a first class stamp increased from 76p to 85p.
S The cost of a second class stamp increased from 65p to 66p.

e Filip says,

S “The percentage increase in the cost of a first class stamp is more than 7 times
Spe the percentage increase in the cost of a second class stamp.”

:%1‘:‘:‘;? Is Filip correct?
= You must show all your working.

£ | 85-76 Subtracting the 76p from the 85p expresses the increase in the cost of a
9% et - . . . .. .

;::}.«E;:; === x 100 = 11.8... «Hfirst class stamp. Putting this over the original 76p expresses the increase
S 76 as a fraction. Multiplying this by 100 converts it to a percentage increase

Subtracting the 65p from the 66p expresses the increase in the cost of a
x 100 = 1.5... «—second class stamp. Putting this over the original 65p expresses the increase
as a fraction. Multiplying this by 100 converts it to a percentage increase
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This works out that 7 times the percentage
increase of a second class stamp is 10.7..%

Yes <« I11.8...% is more than 10.7..96, which is 7 times the 1.5...%|
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(Total for Question 6 is 4 marks)
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7 The diagram shows triangle ABC. S
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4x -4 SR
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The perimeter of the triangle is 72 cm.

beses
SR
SRR

o

K

0

SRR

SR
HRHKR
s

Work out the area of the triangle.
2X + 11 = 4X - 4 «]AC = B G
11 =2x-4 <—|Subtracting 2x from both sides gets all the x on the same sidel 59
15 = 2X «—Adding 4 to both sides gets the x term on its own| o
7.5 = X «——|Dividing both sides by 2 gets x on its own and finds that x is 7.5| e
2(7.5) + 5 = 20 +—{Substituting 7.5 for x in 2x + 5 finds that the base of the triangle AB is 20 cm| S

The height drawn on the triangle is a line of symmetry. So dividing the 20 cm S
by 2 works out that the base of the green right-angled triangle is 10 cm SR

2(7.5) + 11 «——{Substituting 7.5 for x in 2x + 11 finds that AC is 26 cm| o5

Using Pythagoras' Theorem in the green right-angled triangle to ‘
10 + h? = 26° «—find the height. Let h be the height. a* + b’ = ¢, where c is the G
longest side. So substituting 10 cm for a, h for b and 26 cm for ¢

h? = 576 «——{Subtracting 10? from both sides gets h’ on its own|

Square rooting both sides gets h on its own and
finds that the height of the triangle is 24 cm

20+ 2 =10 «—
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(Total for Question 7 is 5 marks)
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8 125x10"”=kx(@4x107)

Work out the value of .

Give your answer in standard form.

-12
M = k «—Dividing both sides by 4 x 10 gets k on its own|
4 x 10
[31250000 is converted to standard form|
¥
k=....3125x10"
(Total for Question 8 is 2 marks)

9 The diagram shows two congruent regular 9-sided polygons.

ABCD is a quadrilateral.

Exterior angle of D
the 9-sided polygon
C
A
B

Show that ABCD is not a square.

360 = 9 The exterior angles of a polygon add up to 360°. Dividing 360° by the 9 exterior
' angles of one of the 9-sided polygons works out that each exterior angle is 40°
Angle ABC = 40° + 40° = 80° +{Angle ABC is made of two of the exterior angles|
Angle ABC would be 90° if it was a square <—{So ABCD is not a square|
(Total for Question 9 is 3 marks)
L J
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10 Use algebra to solve the simultaneous equations 5
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4x — 5y =20 1st equation "3%3‘;%
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6x + Ty = —57 +{2nd equation S

You must show all your working. SR
’%

24X - 30y = 120 Multiplying all terms on both sides of the 1st equation by 6 (to form the 3rd B
>equation) and multiplying all terms on both sides of the 2nd equation by 4 (to “m
24X + 28y = -228 form the 4th equation) makes the number of x the same in both equations S
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y=-6 < IDividing both sides by 58 eliminates the 58 on the left and gets y on its own

4X + 30 = 20 «———{Substituting -6 for y in the 1st equation. -5(-6) = +30)|

Subtracting 30 from both sides eliminates the
20 on the left and gets the x term on its own B
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(Total for Question 10 is 4 marks)
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(Total for Question 11 is 2 marks)
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It must be an enlargement as it has changed size. The scale factor is 2/3 as all the
side lengths of B are 2/3 as long as the sides on A. The centre of (-4, -2) can be
found by drawing straight lines through the corners and finding where they cross
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12 The diagram shows a solid cylinder with base radius 3 cm and height 8 cm.
It also shows a solid cube with side length /# cm.

gcm

The cylinder is made from steel with a density of 7.86 g/cm’
The cube is made from brass with a density of 8.5 g/cm’

The mass of the cylinder is equal to the mass of the cube.

Work out the value of 4.
Give your answer correct to 1 decimal place.

dmv <—|Writing the formula triangle for density, mass, volume|

Volume of a cylinder is the same formula as the volume of a prism.
mx 3°x 8 «——

The length is 8 cm. So the volume of the cylinder is 72m cm’

Volume of prism = area of cross section x length. The circle is the cross section as this
is the 2D shape which repeats throughout the cylinder. Area of circle = m x radius’.

Covering m in the formula triangle finds that mass = density x volume.

7.86 x 72m S0 the mass of the cylinder is 1777.8.. g

The mass of the cube is also 1777.8.. g. Covering v in the formula triangle
finds that volume = mass + density. So the volume of the cube is 209.1.. cm’

3/209_1_” 4—|Vo|ume of cube = length’. So cube rooting the volume finds the the length, h|

1777.8.. = 85 +

[The answer of 5.93..is rounded to 1 decimal place]

(Total for Question 12 is 5 marks)
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~ | 13 Here is a table of values of x and y.

12

O (a) Is Nadia correct?
e You must give a reason for your answer.

Nadia says that y is directly proportional to x because the value of y increases by 4 as
S the value of x increases by 2

= | No. When X is multiplied by 2 from 2 to 4, y does not multiply by 2 from O to 4
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w is directly proportional to the square root of ¢.

LS X
SRR w = 140 when ¢ = 64

os.é:,::g (b) (i) Calculate the value of w when ¢ = 7.84

BHolw K <—|Writing out the proportion|
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ot 64 So w will be multiplied by the square root of this
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(i1) On the axes below, sketch a graph to show the relationship between w and z.
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Use table mode on the calculator. Define f(x) = [x. Start: O, end: 20,
step: 1. This gives a table of values for the equation y = [x, which
has the same shape as the proportion. The values of y increase as
x increases but by less each time, so the graph curves

~V

(1)

(Total for Question 13 is 5 marks)
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14 There are 10 football teams in a league.
Each team plays every other team 4 times.

Work out the total number of games played.

10x 9
— x
2

[} <—

Using the product rule for counting. The 10 teams each play 9 other teams. So
multiplying 10 by 9. However there are 2 teams in each game so each game is counted
twice (for example team A playing team B is the same as team B playing team A) so
this needs to be divided by 2. Then multiplying by 4 as they play each other 4 times

180

(Total for Question 14 is 2 marks)
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15 Here are the first five terms of a quadratic sequence. <—|It will be in the form an® + bn + c|

3 20 47 84 131

(a) Find an expression, in terms of #, for the nth term of this sequence.

17, 27 «<—Listing the 1st differences. 17 is added to 3 to get 20 then 27 is added to 20 to get 47|

The 2nd difference is 10 as this is what is added to the 17 to
get the 27. Dividing this by 2 finds that the coefficient of n*is 5

5n* 5, 20 <-|Listing the sequence of 5n°. 5(1)* = 5 and 5(2)° = 20|

10 + 2 «—

Listing what must be added to each term to get the original sequence. -2 must be added to 5 to
get 3 and O must be added to 20 to get 20. This forms a linear sequence. It increases by 2
between each term so must involve 2n. Going backward in the sequence finds that the Oth term
(the one before the 1st term) would be -4. So the nth term of this linear sequence is 2n - 4

_:2’ 0 «—

|Adding the sequences of 5n’ and 2n - 4 gives the original sequencel

e
5n’+ 2n -4

The terms of a different sequence are given by the rule u
a constant.

., = ku +k where k is

Given thatu, =9 and u, = 4
(b) find the value of u,
k(9) + k «——Substituting u, for u, ., and u, for u,
4 = 10k «—k(9) + k = 10k|
0.4 = k «——{Dividing both sides by 10 finds that k is 0.4]

4

us = 0.4(4) + 0.4 +{Substituting u; for u, ., and u, for u, finds that u, = 2|
u, = 0.4(2) + 0.4 «{Substituting u, for u,., and u; for u, finds that u, = 1.2
e 12
3)
(Total for Question 15 is 6 marks)
. J
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16 The histogram gives information about the distances that 60 teachers travelled to school

on Monday.

The histogram is incomplete.

4

Frequency
density

11 of the teachers travelled between 0 miles and 5 miles.
None of the teachers travelled a distance greater than 50 miles.

A

[
>

o] [E]
40

10 20 30 50

Distance (miles)

The area of each bar represents
the frequency on a histogram.
Area of rectangle = base x height

The number of teachers who travelled between 5 miles and 10 miles is the same as the
number of teachers who travelled between 20 miles and 30 miles.

Complete the histogram.

10x 15

15 «—

Multiplying the base of bar C (which is 10) by the height of bar C (which
is 1.5) works out that its area is 15, so it represents a frequency of 15

20x 03

6+

Multiplying the base of bar E (which is 20) by the height of bar E (which
is 0.3) works out that its area is 6, so it represents a frequency of 6

60-11-15-6+

Subtracting the frequencies of bars A, C and E from the 60 teachers
works out that the total frequency of bars B and D must be 28

28 + 2 «—]

The frequencies of bars B and D are the same so dividing
the 28 by 2 works out that the frequency of each is 14
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14+5=28 ‘>|Dividing the frequency (which is the area) by the base of each bar works out their heights ;;2.
4 <

14 +10=1.

(Total for Question 16 is 4 marks)
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6x — 1 2y =17
17 Show that u+ _¥- X

Oxy 2x

k
simplifies to — where £ is an integer.
Sxy y

10xy

20X

6X-y

Sy _ 4y-14x |
10xy  10xy

Making all the denominators the same. 10xy is the lowest common
multiple of all the denominators. Multiplying both the numerator
and denominator of the 2nd fraction by 5y to get 10xy as the
denominator. Multiplying both the numerator and denominator of
the 3rd fraction by 2 to get 10xy as the denominator

A

10xy

The fractions can be added and subtracted as the denominators are the same.
Collecting like terms on the numerators. 6x - -14x = 20x and -y + 5y - 4y = 0.
The denominator stays the same

A

<IN

Simplifying the fraction by dividing both
the numerator and denominator by 10x

(Total for Question 17 is 3 marks)
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18 A, B and C are three points on a circle, centre O.

B4 =BC

Prove that OB bisects angle ABC.

C

lt

Drawing the radius from each of points A, B and C to

the centre forms the orange triangle and green triangle

BA = BC «

IThis is given|

OB is shared <«

IOB is shared by both the orange triangle and the green trianglel

OA = OC, as they are both radii «—{Any radius in a circle is equal in length|

Triangles ABO and BCO are congruent, as SSS +

All sides in the orange triangle are the same as
the sides in the green triangle. So the triangles
must be congruent (the same shape and size)

So angle ABO = angle CBO «———both angles ABO and CBO are opposite sides of the same

As the orange triangle is congruent to the green triangle and

OB bisects angle ABC as both halves of the angle are equal

length.

(Total for Question 18 is 3 marks)
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SRS a—=c¢

SEER w = 435 correct to the nearest 5
S a = 9.8 correct to 2 significant figures.
i i c = 2.5 correct to 2 significant figures.

S By considering bounds, calculate the value of 7 to a suitable degree of accuracy.
i You must show all your working and give a reason for your final answer.

aﬁ‘o
S 435 + 2

SIS :2 .
i = 00.

el 0.1 01, - 007038
a | (98- 7) -(25+ =

~ | [This works out the upper bound of T. Using the upper bound of w, the lower bound of a and the upper
bound of ¢, as these will make T the greatest possible value. Adding half of the resolution (what it is
rounded to the nearest) expresses the upper bound and subtracting half of the resolution expresses the
lower bound. The 2nd significant figure is in the 10ths column so the resolution for both a and cis 0.1

435 - 2

= 58.4459
= | 98+ 071) ~(25-9L

:o:.m'.; This works out the lower bound of T. Using the lower bound of w, the upper bound of a and the lower
s 4 bound of ¢, as these will make T the least possible value. Adding half of the resolution (what it is

R rounded to the nearest) expresses the upper bound and subtracting half of the resolution expresses the
~= | |lower bound. The 2nd significant figure is in the 10ths column so the resolution for both a and cis 0.1

SO
SR X . e .
~Z | 60, as both the upper and lower bound round to 60 to 1 significant figure

i:’g::' x

S8 [t cannot be more significant fisures than this as they are different to 2 significant
5% g g y g

figures (the upper bound would be 61 and the lower bound would be 58)
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20 VABC is a solid pyramid.
ABC is an equilateral triangle.

M is the midpoint of AB.
F is the point on MC such that MF:FC=1:2

The vertex V is vertically above F.

Drawing a line from V to F forms the
vV orange right-angled triangle. Angle VFC
is a right-angle as V is vertically above F

The green right-angled triangle. Angle CMB is a

right-angle as M is the midpoint of AB and so MC is a
line of symmetry of the equilateral triangle ABC, bisecting|
the 180° around point M on the straight line AB

VA=VB=VC
VF =8cm Angle VCM = 52°

Work out the side length of the equilateral triangle ABC.
Give your answer correct to 1 decimal place.

¢ s v/ Using right-angled trigonometry in the orange right-angled triangle. Ticking O as
SOH CAH T A <—VF is opposite the angle VCM and ticking A as it is useful to find FC, which is the
adjacent. There are two ticks on the TOA formula triangle so this one can be used
tar?SZ < ICovering A finds that adjacent = opposite/tan of the angle. So FC is 6.2.. cm|
) FC is represented by 2 parts of the ratio. Dividing FC by
62..+2 2 works out that 1 part of the ratio is worth 3.1.. cm

1 + 2 = 3 parts in total in the ratio, which represent MC. Multiplying

31.x3 the value of 1 part of the ratio by 3 works out that MCis 9.3.. cm

Using right-angled trigonometry in the green right-angled triangle. Using
v v angle ABC as the angle, which must be 60° as it is an angle in an equilateral
SOI1| CA|1| TOA <«—triangle. Ticking O as MC is the opposite and ticking H as we need to find
CB(a side length of the equilateral triangle ABC) as it is the hypotenuse.
There are two ticks on the SOH formula triangle so this one can be used
S?n5)60 ICovering H finds that hypotenuse = opposite/sin of the angle. So CB is 10.82... cm|
10.82...is rounded to 1 decimal placel
“a
....................... 108 cm
(Total for Question 20 is 3 marks)
L J
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21 The point P has coordinates (-4, 5)
The point Q has coordinates (6, —6)

The point R has coordinates (k, k + 3)

PR must be perpendicular to RQ, so

Given that angle PRQ is a right angle’<_their gradients will multiply to -1

find the possible values of .
You must show all your working.

5-(k+3) y -6-(k+3)

-18 - 2k + 9k + k?
-24 + 4k - 6k + k?

2 -_
% =-1 <—|Co||ecting like terms. Setting equal to —1|

{Expanding the brackets|

k? + 7k - 18 = -k* + 2k + 24 «{Multiplying both sides by k? - 2k - 24 to eliminate the denominator

2k? + 5k - 42 = 0 «—————{Bringing into the quadratic form|

-5+ 57 - 4 x 2 x -42
2x?2

<—|So|ving using the quadratic formulal

(Total for Question 21 is 5 marks)
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4K 6 -k «—{Multiplying the gradients of PR and RQ. Gradient = (change in y)/(change in x)|
2-Kk(-9-k) . Simplifying the numerators and multiplying the fractions by
(-4 -k)(6-k) ) multiplying the numerators and multiplying the denominators
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22 There are only red counters and yellow counters in a box.

5
SRS
<5
<5

% of the counters are red. <—|So 2/5 of the counters are yeIIow|

Sophie takes at random two counters from the box. SO

41 RIS

The probability that the two counters are the same colour is

O poseTeote!

Work out the number of yellow counters in the box.
You must show all your working.
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T-1
JaN
Red AND red OR yellow AND yellow. AND means to multiply the probabilities. OR means to
add the probabilities. The probability of the 1st counter being red is 3/5 and the probability
of the 1st counter being yellow is 2/5. Let T by the total number of counters.

5 T-1 5
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3/5 of T is the number of red counters and subtracting 1 gives the number of red counters
for the 2nd pick. Subtracting 1 from T gives the total number of counters for the 2nd pick. 35
Expressing the number of red counters for the 2nd pick as a fraction of the total number of
counters for the 2nd pick expresses the probability of red for the 2nd pick.

2/5 for T is the number of yellow counters and subtracting 1 gives the number of yellow

counters for the 2nd pick. Subtracting 1 from T gives the total number of counters for the
2nd pick. Expressing the number of yellow counters for the 2nd pick as a fraction of the total K2
number of counters for the 2nd pick expresses the probability of yellow for the 2nd pick.

4

=T-2
5T-5

9
5T-3

57T -5
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Multiplying the fractions by multiplying the SR

+ S :
numerators and multiplying the denominators
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Adding the fractions by adding the numerators as the denominators
<«—are the same. Setting the expression of the probability that the two
counters are the same colour equal to the 41/80
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208T - 400 = 205T - 205 <—|Mu|tip|ying both sides by the denominators to eliminate theml
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3T = 195 «——Subtracting 205T from both sides and adding 400 to both sides|
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T =065 IDividing both sides by 3 finds that the total number of counters is 65|

%
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2

— X

65

12/5 of the counters are yellow|

A

(Total for Question 22 is 5 marks)

TOTAL FOR PAPER IS 80 MARKS
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