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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 &= {even numbers between 1 and 25}

A=12,8,10, 14}
B={6,8,20}
C= {8, 18,20, 22}

8isin A, Band C.20isinBand C

(a) Complete the Venn diagram for this information.

&

Y 12 16 2%

A number is chosen at random from &,

(b) Find the probability that the number is a member of 4 N B.

1 out of the 12 numbersisin A and B

C))

(Total for Question 1 is 6 marks)
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4 )
,,g»’::.: 2 Sean has information about the height, in cm, and the weight, in kg, of each of ten rugby players.
He is asked to draw a scatter graph and a line of best fit for this information.

Here is his answer.
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s Sean has plotted the points accurately.

SO Write down two things that are wrong with his answer.

Bl The line of best fit is wrong

It doesn't fit the correlation and
has been forced through the origin

S (Total for Question 2 is 2 marks)
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3 BEG is atriangle.

D E
ABC and DEF are parallel lines.

Work out the size of angle x.
Give a reason for each stage of your working.

180 -110-25=45
Angle BEG is 45° as angles on a straight line add to 180°

Angle EBCis 110° as it is an alternate angle to DEB
110-35=75
Angle EBG is 75°

180-45-75=60
x is 60° as angles in a triangle add to 180°

(Total for Question 3 is 4 marks)
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o.%}: 4 Northern Bank has two types of account.
o&‘ Both accounts pay compound interest.

e Cash savings account Shares account
Interest Interest
S 2.5% per annum 3.5% per annum

= Ali invests £2000 in the cash savings account.
.::’i;,. Ben invests £1600 in the shares account.

(a) Work out who will get the most interest by the end of 3 years.
You must show all your working.

i
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100% + 2.5% = 102.5%

102.5/100 = 1.025
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This calculates the amount of
money Ali will have in 3 years
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= | 21S3.78-2000=#153.78

100% + 3.5% = 103.5%
103.5/100 = 1.035
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Subtracting the original amount
works out how much interest Ali gets
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5 e 3 This calculates the amount of
3:§1{£_?.§§ ) é OO >< ]OBS —_ ?/ , 77395 money Ben will have in 3 years

Subtracting the original amount Works,<
out how much interest Ben gets
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S In the 3rd year the rate of interest for the shares account is changed to 4% per annum.
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(b) Does this affect who will get the most interest by the end of 3 years?
Give a reason for your answer.
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5 The diagram shows a floor in the shape of a trapezium. ,:g’:g.:.
10m SR

o
7%
D =

7m e

5 litres ST

tom £16.99
. . . SEPES
John is going to paint the floor. s

Each 5litre tin of paint costs £16.99 s
1 litre of paint covers an area of 2 m? 8555

John has £160 to spend on paint. %

Has John got enough money to buy all the paint he needs? SRS
You must show how you get your answer. e

|
> (10+16)%7 = 9|
9/-2=%5.5-

1/2 x (a + b) x h = area of trapezium
This works out the area of the floor

This works out how many
litres of paint are needed

This works out how many B

L"SS _" S — 9 l tins of paint are needed §§.:§
10X $16.99 = $169.90

The number of tins is rounded up
to 10 as there needs to be a whole G
number of tins and 9 isn't enough
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£169.90 is more than the
£160 he has to spend
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(Total for Question 5 is 5 marks) :0:0:0::::
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| 6 Ais the point with coordinates (5, 9)
B is the point with coordinates (d, 15)

The gradient of the line 4B is 3

Work out the value of d.

) 5 — 9 _ 3 Change in'y over change in

& S x works out the gradient

1S-9 = 2d-15
21 =3d

Rearranging to find d
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(Total for Question 6 is 3 marks)
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(a) Write the number 0,000,08623 in standard form.

Multiply by ten 5 times to get a number between

1 and 10 so multiply by 10 to make up for this

32x10° +5.1x107
43%x107™

(b) Work out

Give your answer in standard form, correct to 3 significant figures.

Typing into the calculator gives 7441979.07.
Pressing ENG converts it to 7.44197907x10°

3 significant figures means writing only

the first 3 figures and everything else is
ignored after rounding the 3rd figure

8 623%(0°

7 44x10°

(Total for Question 7 is 3 marks)
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oo Triangle P is reflected in the line y = — x to give triangle Q.
o Triangle Q is reflected in the line x = — 1 to give triangle R.

S Describe fully the single transformation that maps triangle R to triangle P.

LR Rotation 90° anticlockwise around (-1, 1)

R (Total for Question 8 is 3 marks)

~ %19 Martin truncates the number N to 1 digit.
s ‘
e The result is 7

S Write down the error interval for V.
505

Truncate to 1 digit means remove all digits after the first digit
without rounding. The lowest it could be and truncate to 7 is 7. The
lowest it could be and truncate to 8 is 8 so it has to be less than 8
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10 Robert makes 50 litres of green paint by mixing litres of yellow paint and litres of
blue paint in the ratio 2:3

Yellow paint is sold in 5 litre tins.
Each tin of yellow paint costs £26

Blue paint is sold in 10 litre tins.
Each tin of blue paint costs £48

Robert sells all the green paint he makes in 10 litre tins.
He sells each tin of green paint for £66.96

Work out Robert’s percentage profit on each tin of green paint he sells.

Sp=50 pP=10
Y=20 B=30

O
ZO:L(_ 3

There are 5 parts in total and these are equal to 50
litres. Dividing by 5 works out what 1 part is worth

10 x 2 = 20 so there are 20 litres of yellow paint.
10 x 3 = 30 so there are 30 litres of blue paint

4 tins of yellow paint and 3
tins of blue paint are needed

4 tins of yellow paint cost £104
3 tins of blue paint cost £144

£248 is his total costs of
creating the green paint

—_— —

S Ie
U X 324 = ¥lo%
IXI4y =744
4104 + Flug = $243

’\S‘% X 766 96 =733+ 80

%BBL{_ XO - }ZL('X X Using the formula for

) OO percentage change

2248 25 5

50/10 works out the number of green
tins he sells. Multiplying this by the cost
he sells them for works out his income

(Total for Question 10 is 5 marks)
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11 In a restaurant there are
9 starter dishes
15 main dishes
8 dessert dishes

Janet is going to choose one of the following combinations for her meal.

a starter dish and a main dish
or a main dish and a dessert dish
or a starter dish, a main dish and a dessert dish

Show that there are 1335 different ways to choose the meal.

B
=

i ¢
9o

Using the product rule for counting
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S
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a starter dish a main dish and a starter dish, a main
and a main dish a dessert dish dish and a dessert dish
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2 %5&

. x° =9 2x . ax+ b . «’

12 (a) Write X — in the form ——— where a, b, ¢ and d are integers. o%?o
6x+9 x” —3x ex+d KL

(20 +3)(2c-3) v 2¢
2 (25 +3)x ¢ (xc-2)

2 (2= ~3)
3 (x-3)

Fully factorise the numerators and
denominators and multiply the
fractions together. Use the difference
of two squares to factorise 4x° - 9

Cancel out the factors common to
the numerator and denominator

Expand the remaining brackets to
get the form we are looking for

1 4 ) ] ) ) ) AR
+ — — as a single fraction in its simplest form. S
x+1 x-2 «x e 16

3(oc-2)xac | Ifpctixx G (et oc-2)
xcH)(x2) xpct)(x2) o)z

(b) Express
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Make a common denominator by multiplying the denominators together. The
numerator needs to be multiplied by whatever the denominator is multiplied by
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33(« - 636 + 22X+ L]"QC 1 gx q’DC-l- 8 Expand the brackets on the numerators’\.
and combine the numerators as the 4.

denominators are the same

(O +1) (2 -2)
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Collect like terms and simplify the numerator. As
there are no factors common to the numerator and
denominator, this cannot be simplified further

X

(Total for Question 12 is 6 marks) i
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| 13 The diagram shows a circle and an equilateral triangle.

S5 One side of the equilateral triangle is a diameter of the circle.
B The circle has a circumference of 44 cm.

S Work out the area of the triangle.
S Give your answer correct to 3 significant figures.

m x diameter = circumference of a circle.
Rearranging to find the diameter, which is
the same length as the sides of the triangle

a 4
S md=ey 4=

3%
o “
B i(—t_%*) X Sinb0 [F 8493852397
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sxes z

1/2 x ax b xsinC = area of a triangle
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St (Total for Question 13 is 3 marks)

& | 14 On the grid, sketch the curve with equation y = 2*
S Give the coordinates of any points of intersection with the axes.

SRR }71‘

B Use table mode (press Menu then 3).
S8 Put in f(x) = 2*. Start: -5, End: 5, Step: 1
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use to visualise the shape of the graph and
see any intersection with the axes
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(Total for Question 14 is 2 marks)
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15 The equation of a circle is x* +)* = 42.25

Find the radius of the circle.

%2.25

The general equation of a circle
isx’+y =r’sor =4225

(Total for Question 15 is 1 mark)

16 There are only red counters and blue counters in a bag.

Joe takes at random a counter from the bag.
The probability that the counter is red is 0.65
Joe puts the counter back into the bag.

Mary takes at random a counter from the bag.
She puts the counter back into the bag.

(a) What is the probability that Joe and Mary take counters of different colours?

0.65X0.35 4+ 0.23SX 065 1-065 = 035 so this is the

probability of getting a blue

Probability of red Probability of blue
and then blue and then red

Joe puts the counter back into the bag so the
probability is unchanged for when Mary picks

There are 78 red counters in the bag.

(b) How many blue counters are there in the bag?

(Total for Question 16 is 4 marks)
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| 17 p and q are two numbers such that p > ¢

g;‘ When you subtract 5 from p and subtract 5 from ¢ the answers are in the ratio 5: 1
% When you add 20 to p and add 20 to g the answers are in the ratio 5:2

- Find the ratio p:q
0.,;,;. Give your answer in its simplest form.

P - 5is 5 times greater than g - 5 so
s — _c) < P
&’%{;ﬁt P - S _ S ( q/ S) D multiplying g - 5 by 5 makes them equal

Expanding the bracket and making p the
subject to make the equation simpler

SO —
2| P=Sg-20«

The ratio between p + 20 and g + 20 is

’:é{ Z ( P—]- ZO) :S( q/ + ZO) < 5:2 so multiplying p + 20 by 2 and g + 20

by 5 makes them equal

Substituting p for 5g - 20

| 2(sg-20+20)=5(g+20)
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-20 and +20 cancel out.
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P % all the g terms on the same side
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SO % Z O 4 Divide both sides by 5 to solve g

Substitute g for 20 in the
equation p = 5g - 20
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Divide both sides of the
ratio by 20 to simplify

RS (Total for Question 17 is 5 marks)
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18 The straight line L, passes through the points with coordinates (4, 6) and (12, 2)
The straight line L, passes through the origin and has gradient —3

The lines L, and L, intersect at point P.

Find the coordinates of P.

72-6 |

Finding the gradient of L,. Change in y/change in x

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

Rearranging to find c and substituting the x
and y values of (4, 6), which lies on the line

The equation of L,

The equation of L, as it has a gradient of -3 and has a
y-intercept of O (it passes through the origin, (O, 0)).
The values have been substituted intoy = mx + ¢

Both of the right sides of the equations are
equal to y so they must be equal to each other

Rearranging to find x

Substituting -16/5 for x in y = -3x

(Total for Question 18 is 4 marks)

16
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19 Solve 22 < M <32 Follow BIDMAS backwards to decide what
4

to eliminate first to get m on its own

Show all your working.
Eliminate the division first. The addition
isn't done first as it is inside the division.
Multiply all three sides of by 4

<M +7< 128

8, < {\/\z< l Z | < Subtract 7 from all sides
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Square root all sides. The signs need to
be flipped for the negative solutions
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m” is greater than 81 and less than 121
in these regions on the line of y = m’
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20 Here is a frustum of a cone. ,:g’:g.:.

X
3.2cm 4 =t
Volume of sphere = 3 o ,,
7 || =

.,
. 7y 1000 4L
The solid cone 39cm =
is the frustum g . 1 ! 3 £
and the small g R Volume of cone = 3 nrth L

cone combined =

The diagram shows that the frustum is made by removing a cone with height 3.2 cm from
a solid cone with height 6.4 cm and base diameter 7.2 cm. /

The frustum is joined to a solid hemisphere of diameter 7.2 cm to form the solid S shown SsS
below. 5

g
32cm e
Solid S

The density of the frustum is 2.4 g/cm? S
The density of the hemisphere is 4.8 g/cm?

(0858
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<58

LRI

%

From the formula triangle,
density = mass/volume
mass = density x volume

%
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Calculate the average density of solid S.
Store the full answer of s

76.00140948 on the calculator

¥
V= 3T23.6°x6Y - LmxI8%32=760.
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solid cone small cone S

Volume of
the frustum

Looking at the cone from the side, it appears
as a triangle. As the scale factor between the SRS
small cone and the solid cone is 2, the radius SR

of the small cone is half of the solid cone S
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( )

_ _ Store the full f
Me=2 %X Ve= 182 4. ienioner on e colutstor

Mass of the
frustum

Density of Volume of Store the full answer of
the frustum=< \ the frustum 97.7160979 on the calculator

Working out the volume

\/h = ‘\'Z X S‘S—T"X 363: 97 7 of the hemisphere
/\/\\,\ — (.‘_8 X Vk — %690‘\ Store the full answer of

469.0372699 on the calculator

Mass of the
hemisphere

Density of the
hemisphere

Volume of the
hemisphere
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Average density = total mass/total volume
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21

C R B

A, B, R and P are four points on a circle with centre O.
A, O, R and C are four points on a different circle.
The two circles intersect at the points 4 and R.

CPA, CRB and AOB are straight lines.
Prove that angle CAB = angle ABC.

AORC is a cyclic quadrilateral

Let angle CAB = x

Angle CRO = 180 - x as opposite angles in a cyclic quadrilateral add to 180 degrees
Angle ORB = x as angles on a straight line add up to 180 degrees

Triangle ORB is isosceles as sides OR and OB are both radii and they are equal
Angle ABC = x as the base angles of an isosceles triangle are equal

Therefore angle CAB = angle ABC

(Total for Question 21 is 4 marks)

TOTAL FOR PAPER IS 80 MARKS
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