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1

Answer ALL questions.
Write your answers in the spaces provided.

You must write down all the stages in your working.

&= {even numbers between 1 and 25}

A=1{2,8,10, 14}

B=1{6,8,20} [8isin A Band C.20is in B and C|
C={8, 18, 20, 22}

(a) Complete the Venn diagram for this information.

&

4 12 16 2%

A number is chosen at random from &,

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

The 8 is in both A and B so is in the intersection of A and B.
1 out of the 12 numbers is in the intersection of A and B

C))

(Total for Question 1 is 6 marks)
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| 2 Sean has information about the height, in cm, and the weight, in kg, of each of ten rugby players.
S5 He is asked to draw a scatter graph and a line of best fit for this information.

o Here is his answer.
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ot Sean has plotted the points accurately.

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

(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
Angle BEG = 45° as angles around a point on a straight line add to 180°
A

|Subtracting angle DEB and angle GEF from 180° leaves angle BEG|

Angle EBC is 110° as alternate angles are equal «Angle DEB and angle EBC are alternate angles|

110 - 35

Angle EBG = 75° <—|Subtracting angle CBG from angle EBC leaves angle EBGl
ngie =

180-45-75 «|Subtracting angle EBG and angle
x = 60° as angles in a triangle add to 180° |BEG from 180° leaves angle x

(Total for Question 3 is 4 marks)
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4 Northern Bank has two types of account.
Both accounts pay compound interest.

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

Ali invests £2000 in the cash savings account.
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.

Adding the 2.5% to 100% expresses the percentage the
100 + 2.5 . . . .
100 < cash savings account increases to each year. Putting this
over 100 converts it to the decimal multiplier 1.025

Multiplying the £2000 by 1.025° increases the £2000 by
2.5% 3 times. So Ali has £2153.78 at the end of 3 years

Subtracting the original £2000 from the £2153.78 Ali has at
the end of 3 years works out that Ali receives £153.78 interest

2000 x 1.025° «

2153.78 - 2000 = 153.78 +

Adding the 3.5% to 100% expresses the percentage the
100 + 3.5 . . .
100 < shares account increases to each year. Putting this over
100 converts it to the decimal multiplier 1.035

Multiplying the £1600 by 1.035" increases the £1600 by
3.5% 3 times. So Ben has £1773.95 at the end of 3 years

Subtracting the original £1600 from the £1773.95 Ben has at
the end of 3 years works out that Ben receives £173.95 interest

1600 x 1.035° «

1773.95 - 1600 = 173.95 +

Ben <« |Ben receives £173.95 interest, which is more than the £153.78 Ali receives

C))
In the 3rd year the rate of interest for the shares account is changed to 4% per annum.

(b) Does this affect who will get the most interest by the end of 3 years?
Give a reason for your answer.

No as Ben will get more interest

Ben had the most interest. Giving Ben more interest will still
mean than Ben has the most interest. So there is no affect

(Total for Question 4 is 5 marks)
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5 The diagram shows a floor in the shape of a trapezium. ,:g’:g.:.
10m ‘Qﬁgg

o
g <
4> =

7m B

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. 5 o 25

and h is the distance between them. So the area of the floor is 91 m’ s

| Area of trapezium = i SO
pezium = 1/2 (a + b) x h, where a and b are the parallel sides SO
— |O+|6\)¥ ) e

9 , . Z ) Dividing the area of the floor by the 2 m” covered by each S
. litre of paint works out that 45.5 litres of paint are needed S

) Dividing the 45.5 litres of paint needed by the 5 litres in o 8
Lf— S . S — S «—{each tin works out that 9.1 tins of paint are needed. A whole S
number needs to be bought so this is rounded up to 10 SRS

Multiplying the 10 ti ded by th t of
) O X 1699 — ' 69 SO 4_eaLéhl‘[t)ir>1/|\:\]/or|<seout thaSt:EzyewillBéosteECfg9.o90

NO « {The £169.90 needed is more than the £160 John has|
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(Total for Question S is 5 marks) K
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6 A is 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.

Gradient = (change in y)/(change in x). y changes from

9 to 15 so the change in y is 6. Let x be the change in x

x = 2 «—6/2 = 3. So the change in x must be 2|

(Total for Question 6 is 3 marks)

[2 more than 5 is 7|

J
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7 (a) Write the number 0,000,08623 in standard form.

Multiplying by ten 5 times gives 8.623, which is at least 1 -S
and less than 10. Multiplying this by 10 to keep it equal | ... 8 éZ?)X‘O ..........

32x10° +5.1x107
43%x107™

(b) Work out

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

|Typing into the calculator then formatting to ENG notationl

7441 ... x 10°is rounded to 3 significant ﬁguresl

7 44x10°

(Total for Question 7 is 3 marks)
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:&%’:it% Reﬂecti.ng by coun’Fing the number of jumps
to the line then doing the same number of
jumps on the other side for each corner
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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.

| Rotation 90° anticlockwise centre (-1, 1) The.centre is at the centre of the C|r.cu|ar
::::::::::: .......................................................................................................................... motion. It can be checked using tracmg paper |~

R (Total for Question 8 is 3 marks)
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9 Martin truncates the number N to 1 digit.
The result is 7
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Write down the error interval for V.
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Truncate to 1 digit means remove all digits after the first digit without rounding. The lowest it could
o ot 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.

Dividing the cost of a tin of yellow paint by the 5 litres in each
tin works out that it costs £5.20 for each litre of yellow paint

26 +5=520 «—

Dividing the cost of a tin of blue paint by the 10 litres in each

48 +10 = 4.80 tin works out that it costs £4.80 for each litre of blue paint

2 + 3 = 5 parts in total in the ratio which represent the green
10+ 5 « paint. Dividing the 10 litres in each tin of green paint by these
5 parts works out that 1 part of the ratio is worth 2 litres

Multiplying the value of 1 part of the ratio by the 2 parts which represent the yellow
paint works out that there are 4 litres of yellow paint in each tin of green paint

Multiplying the value of 1 part of the ratio by the 3 parts which represent the
blue paint works out that there is 6 litres of blue paint in each tin of green paint

Multiplying the £5.20 cost of each litre of yellow paint by the 4 litres of
yellow in each tin of green paint works out that the yellow paint costs £20.80

520 x 4 = 20.80 <

Multiplying the £4.80 cost of each litre of blue paint by the 6 litres of

480 x 6 = 28.80 < blue in each tin of green paint works out that the blue paint costs £28.80

Adding the costs of the yellow and blue paint works out

20.80 + 28.80 " that the cost of making a tin of green paint is £49.60

Subtracting the cost of making a tin of green paint from the £66.96 which each tin off:

66.96 - 49.60 green paint is sold for works out that the profit is £17.36 for each tin of green paint

Putting the profit over the cost of making a tin of green paint expresses

17.36
% the profit as a fraction. Multiplying this by 100 converts it to a percentage

49.60 100

(Total for Question 10 is 5 marks)
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,,%;:’ 11 In a restaurant there are -

s 9 starter dishes
: 15 main dishes
“ 8 dessert dishes

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

= a starter dish and a main dish
S or a main dish and a dessert dish
.,fg;z;f or a starter dish, a main dish and a dessert dish

?:z:}? Show that there are 1335 different ways to choose the meal.

0 B Adding all the different ways finds the total
&"3. O9x15+15x8+9x15x8=1335 “|number of different ways to choose the meal

%}: Multiplying the 9 starter dishes by the 15 main dishes by
the 8 dessert dishes expresses the number of different ways
g&;:};‘ of choosing a starter dish, a main dish and a dessert dish

‘:3 Multiplying the 15 main dishes by the 8 dessert dishes expresses the
i::.ii::o} number of different ways of choosing a main dish and a dessert dish

X
XK
X
o

.:4?%
KL
LS

<A
88
)

(]
.

s Multiplying the 9 starter dishes by the 15 main dishes expresses the
o number of different ways of choosing a starter dish and a main dish
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(Total for Question 11 is 3 marks)
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4x* — 2 +
12 (a) Write x =9 X — al in the form @b where a, b, c and d are integers.
6x+9 x —3x cx +
(2x +3)(2x - 3) y 2X «_|Fully factorising the numerators and denominators of each fraction.
3(2x + 3) x(x - 3) Using difference of two squares for the 4x* - 9. A*- B’ = (A + B)(A - B)
2x -3 2 = .
3 X 3 {Dividing both the numerators and denominators by 2x + 3 and by ><|
Multiplying the fractions by multiplying the
numerators and multiplying the denominators
4x - 6
...................... 3X29
3)
1

4 . C
+ — — as a single fraction in its simplest form.

b) Express
(b) Exp x+1 x-2 «x

3x(x - 2) . x(x +1) L(x + D(x-2)

+ -2 + -2 + -2
x(x +1)(x-2) x(x+1DKx-2) x(x+ 1) )\

The denominators must be the same to add and subtract fractions.
Multiplying the denominators together expresses a common denominator.
Multiplying the numerators by whatever their denominator was multiplied by

Expanding the 4(x + 1) on the numerator of the 3rd

(tx + 4)(x - 2) 4_fraction to get 4x + 4 and writing multiplied by the x - 2

Expanding all the brackets on the numerators and
combining the numerators of all three fractions

(3x* - 6x) + (x> + x) - (4x* - 8x + 4x - 8) +

The brackets are not needed for the first two brackets. Flipping

2 2 2
- + X+ X - + - + 8 : . o .
3XT - O+ X+ X - X+ Bx - Ax + 8 the signs of all terms in the 3rd bracket as it is negative

Collecting like terms for the combined numerator. Now putting back into
the fraction. The denominator stays the same when the fractions are added. B 3

The brackets do not need to be expanded for the denominator as factorised —» Xt

form is just as simple as expanded form. There are no common factors | ... X(X+1)(X_2) .............
between the numerator and denominator so it cannot go any simpler 3)

(Total for Question 12 is 6 marks)
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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.

SRS

There are 180° in total in a triangle and all three angles are equal in an equilateral

180 = 3 =60 triangle. So dividing 180° by 3 works out that each angle in the triangle is 60°

SRR

3

Circumference = 1 x diameter. Then dividing both sides by
nd = 44 < m finds that the diameter is 44/m cm, which is also the side
length of the equilateral triangle (which are all the same)
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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.
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Using table mode on the calculator. Define f(x) = 2" Start: -5. End: 5.
S Step: 1. This gives a table of values which can be used to visualise
o the shape of the graph and any intersections which the axes

(Total for Question 14 is 2 marks)
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lLf-Z . 25 <«—the origin is x* + y* = radius”. So radius” = 42.25

15 The equation of a circle is x* +)* = 42.25

Find the radius of the circle.

The general equation of a circle with its centre at

then square rooting finds the radius é 5

(Total for Question 15 is 1 mark)

1-0.65«—

0.65 x 0.35 + 0.35 x 0.65 +—

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?

It is certain to either get red or blue. So subtracting the
probability of red from 1 finds that the probability of blue is 0.35

Red AND blue OR blue AND red. AND means to multiply

the probabilities. OR means to add the probabilities
AAAAAAAAAAAAAAAAAAAAAAA 0455 ...
(2)
There are 78 red counters in the bag.
(b) How many blue counters are there in the bag?
0.35 < 78 Expressing the probability of blue as a fraction of the
0.65 probability of red. Doing this fraction of the 78 red counters
......................... B2
(2)
(Total for Question 16 is 4 marks)
L J
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@i’?" 17 p and g 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

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

Subtracting 5 from p gives p - 5. Subtracting 5 from g gives
g - 5. To make these equal, the g - 5 must be multiplied by 5

= | p-5=5(@Q-5«——

’:g;% 59 - 25 4—|Expanding the brackets on the right|
" Z I p=5g-20 <—|Adding 5 to both sides to get p on its own. This forms the 1st equation|

5y

W

ShSsdstds
I

Adding 20 to p gives p + 20. Adding 20 to q gives q + 20. To make these

4%?%&5 —
s 2(p + 20) = 5(q + 20) <_equal, the p + 20 can be multiplied by 2 and the q + 20 can be multiplied by 5

%
2p + 40 = 5g + 100 «—{Expanding the brackets|
",:g&" 2p = 5qg + 60 <—|Subtracting 40 from both sides. This forms the 2nd equation|

s Doing simultaneous equations with the 1st and 2nd equations.
p=2380 <« The two equations have the same number of g. Subtracting the
4 1st equation from the 2nd equation cancels out the g terms

v | 80 = 5q - 20 «——{Substituting the value of p into the 1st equation|
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= | 100 =5q < {Adding 20 to both sides to get the q term on its own|

190 o
CAEALC j—
LA :2() =q

IDividing both sides by 5 to get q on its ownl

A

= 180:20 |Expressing the ratio of p : g
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Ratios simplify in a similar way to fractions. Putting the
5 fraction 80/20 into the calculator simplifies it to 4, which
is 4/1 as a fraction. So the ratio must simplify to 4 : 1
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35 (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) .@?:g:.
The straight line L, passes through the origin and has gradient —3 o

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

Find the coordinates of P. G

2-6 Gradient = (change in y)/(change in x). y changes from 6 to 2 so the change iny f
12 - 4 is 2 - 6. x changes from 4 to 12 so the change in x is 12 - 4. The gradient is -0.5 "*‘"‘53

The general equation of a straight line is y = mx + ¢, where m is &;‘5
6 = -0.5(4) + ¢ «—the gradient and c is the y-intercept. Substituting the i
coordinates (4, 6) into the equation and substituting -0.5 for m &

%
4

o R YA,

8=c « {Adding 0.5(4) to both sides gets c on its own|

SRR
oy
e

5

y =-05x + 8 <—|Substituting the values of m and c into y = mx + c gives the equation of L1|

%

3

y = -3x «———{This is the equation of L, m is -3 as this is the gradient. c is O as this is the y-intercept

000!

0%
<5

-3x =-05x+8 <—|Both -0.5x + 8 and -3x are equal to y so they must be equal to each otherl
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-2.5x = 8 «——Adding 0.5x to both sides to get all the x on the same side|

-3.2 <—|Dividing both sides by -2.5 gets x on its ownl
-3(-3.2) «—{Substituting the value of x into y = -3x to find y| 2;;;::;.::2
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(Total for Question 18 is 4 marks)
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2
19 Solve 22 < mT” Y

Show all your working.

88 <m?+7<128 <—|I\/|u|tip|ying all sides by 4 to eliminate the denominatorl

81 < m? < 121 «—{Subtracting 7 from all sides to get the m’ on its own|
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Doing the positive and negative square root the 81 and 121 to eliminate the square
Rk and get m on its own. The inequality symbols must flip for the negative solutions
9<m«<11
s 9>m>-11
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s (Total for Question 19 is 5 marks)
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20 Here is a frustum of a cone.

3.2cm Volume of sphere = %nﬂ ‘ '
3.2cm ; 1
1 h
Volume of cone = 5 ar*h

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
below.

3.2cm
Solid S

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

Calculate the average density of solid S.

dmv < IWriting a formula triangle for density, mass, volumel
712 +2=36 <« IThe radius is half of the diameter, so is 3.6 cml

1 4 Doing 1/2 of the volume of the sphere to get the
Zx=—xmx36>=977.. @ <«—volume of the hemisphere. Substituting 3.6 cm for the
2 3 radius. Storing the exact value as A on the calculator

Covering m in the formula triangle finds that mass = density x volume.
48 x 97.7..=4690.. «—So the mass of the hemisphere is 469.0.. g. Storing the exact value as
B on the calculator

1 Substituting 3.6 cm for the radius in the formula for the volume of
Z xmx36°x64=868.. © <—a cone works out that the cone with height 6.4 cm has a volume of

3 86.8.. cm’. Storing the exact value as C on the calculator
The height of 3.2 cm is half of the height of 6.4 cm. So as the
36+2 <« two cones are similar, dividing the radius of the larger cone
by 2 works out that the radius of the smaller cone is 1.8 cm

18
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‘
S 1 Substituting 1.8 cm for the radius in the formula for the volume
5L 3 xmx 18 x32=108.. @ <«of a cone works out that the cone with height 3.4 cm has a

,&‘02:., volume of 10.8.. cm®. Storing the exact value as D on the calculator

Subtracting the volume of the smaller cone (stored as D) from the
= | 868..-10.8..=760.. @ <«——{volume of the larger cone (stored as C) works out that the volume of
g«:@:zzo the frustum is 76.0... cm’. Storing the exact value as E on the calculator

’.'0; > -
’3.';;: Covering m in the formula triangle finds that mass = density x volume.

’o’&.':;f 24 x 76.0.. < So the mass of the frustum is 182.4.. g. Using the exact value which
s was stored as E for the volume of the frustum

:}é Adding the mass of the hemisphere (stored as B) and the exact
O | 4690..+1824.=6514. ® <«{value of the mass of the frustum works out that the total mass of
&”‘.oi? solid S'is 651.4... g. Storing the exact value as F on the calculator

3

Adding the volume of the hemisphere (stored as A) and the volume of the
frustum (stored as E) works out that the volume of solid Sis 173.7.. cm’

97.7..+ 760.. <

o
%
553

1
Covering d in the formula triangle finds that density = mass + volume.

Using the exact value of the mass of solid S (stored as F) and the
exact value of the volume of solid S
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b

6514, +173.7..

A

0%

552
S

%%
botes

<

,/
5
23S
Q@%
bosesots

S50

S
9%
53

<
0
K3
o
!

<
X 7

X
")
,w
,0

<
h202%,
3 oo
E:
58

<
<
>
O
s
S

KK
228
PR
B LY
(> 0wy
%
K

b3
plode.
%o

L
< o

Lo

9%

<
%%
QIR

<

(Total for Question 20 is 5 marks)
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C R B

Drawing a line here forms cyclic

A, B, R and P are four points on a circle with centre O. quadrilateral AORC and triangle ORB

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.
Let angle CAB = x

Angle CRO = 180 - x as opposite angles in a cyclic quadrilateral add to 180°
A
Angle CRO is opposite to angle CAB in the cyclic quadrilateral.
So subtracting angle CAB from 180° leaves angle CRO
Angle ORB = x as angles around a point on a straight line add up to 180°

*
Angles CRO and ORB are around the same point on a straight

line. Adding x to 180 - x gives 180 so angle ORB must be x

Triangle ORB is isosceles as sides OR and OB are both radii so they are equal

|Isosceles triangles have two equal sidesl

Angle ABC = x as the base angles of an isosceles triangle are equal

*
|Ang|es ORB and ABC are the base angles of the isosceles trianglel

So angle CAB = angle ABC +—As they are both equal to x|

(Total for Question 21 is 4 marks)

TOTAL FOR PAPER IS 80 MARKS
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