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Answer all questions in the spaces provided. box

1 Which of these is the equation of a straight line?
Circle your answer.
[1 mark]
6
The general equation of a straight line isy = mx + c.
Only the second option is in this form
2 What is 0.28 as a fraction of 0.8 ?
Circle your answer.
[1 mark]

~N N
\1|B
N |~

Expressing the fraction then simplifying. First getting rid of the decimals

O'—288: §_C8) by multiplying both the numerator and denominator by 100. Then
simplifying to 7/20 by dividing both the numerator and denominator by 4
3 Circle the calculation that increases 240 by 7.5%

[1 mark]

240 x 1.0705 240 x 1.705 240 x 1.75

100% + 7.5% = 107.5%. Dividing this by 100 converts the percentage into a decimal

multiplier, which is 1.075. Multiplying the 240 by this multiplier increases it by 7.5%
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5.3cm Not drawn
accurately
5.3cm 9.2cm
9.2cm
Circle the reason why the triangles are congruent.
[1 mark]

ASA SAS Sss

Both triangles have right angles, have the same hypotenuse and have another side

which is the same. It is not SAS as the angle needs to be between both of the sides

Work out 80000088 + 266
Give your answer in standard form.
[2 marks]

The 80000000 and 200 can both be divided by 100,
which takes two zeros off, to make the division simpler

Answer 4x\0°

400000 must be divided by 10 5 times to get 4, which is between 1 and 10. The

4 must be multiplied by 10° to keep it equal and to put it into standard form

Do not write
outside the
box

0 3

Turn over »
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6 (a) Work out 3

Give your answer as a whole number.

[2 marks]

23S When dividing powers of the same number, the
powers can be subtracted. a*+a’=a*"". 12-7=5
27
x3
S| 3°=3x 3 x 3 x 3 x 3. Starting with 3 and
ng keep multiplying by 3: 3,9, 27, 81, 243
243

Answer Zq’3

6 (b) Simplify 8x26x2*

Give your answer as a power of 2

[2 marks]
22x2¢x2 Expressing 8 as a power of 2. 8 = 2°

i3
Answer 2

When multiplying powers of the same number, the
powers can be added. a*xa* =a*"". 3+ 6 + 4 =13

M .CG Maths.
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7 In a group of 98 students
25 study both Art and French
10 study Art but do not study French
41 study French.

Joel draws this Venn diagram to represent the information.

¢ = the group of 98 students
A = the students who study Art

F = the students who study French

48

Make two criticisms of his diagram.

[2 marks]

Criticism 1 The circles aren't labelled

It isn't clear which circle represents
Art and which one represents French

Criticism 2 The numbers don't add up to 98

10+ 25+ 16 + 48 =99 and
there are 98 students in total

Turn over for the next question
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8 In a week, Samir is paid
a basic hourly rate for the first 30 hours worked

an overtime hourly rate for any extra hours worked.

A

The graph shows his pay for working up to 40 hours in a week.

£700 - £450 = £250, so

this is how much was
earned in the 10 hours

after the first 30 hours
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Work out the ratio  basic hourly rate : overtime hourly rate

Give your answer in its simplest form.
[3 marks]

ISO =10 £150 was earned in 10 hours within the range of the first 30 hours. Dividing

the £150 by the 10 hours works out that the basic hourly rate is £15 per hour

250+ 10 £250 was earned in the 10 hours after the first 30 hours. Dividing the £250
by the 10 hours works out that the overtime hourly rate is £25 per hour

1S:25 Expressing the ratio of the basic hourly rate : overtime hourly rate

Answer 3 : S

Dividing both sides of the ratio by 5 simplifies the ratio. It cannot go any simpler

as 3 and 5 cannot be divided by the same amount to get smaller whole numbers

9 (a) In each box, write a fraction less than 1 to make a correct calculation.
[1 mark]
To multiply fractions, multiply the numerators and multiply the denominators.
The fraction is less than 1 if the denominator is more than the numerator
9 (b) In each box, write a decimal less than 1 to make a correct calculation.
[1 mark]

O. | x| 0.6 | - 0.06

lgnoring the decimals, 1 x 6 = 6. There is 2 decimal places in 0.06 therefore

there must be 2 decimal places in total in first and second number

Turn over »
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10 Use a ruler and compasses in this question.

ABCD represents a garden.

A tree is to be planted in the garden.

The tree will be in the region that is closer to AB than to BC.

Label the region, R, where the tree could be planted.

Show all your construction lines.
[3 marks]

T X X X X X X X X X X X X X X X XXX XXX NN XXX YXYXYXYXXYX XY
The line which represents all points which are an equal distance from AB and BC needs to be drawn.
This will be an angle bisector of angle ABC. To draw this, put the needle of the compass in at B and
scribe two arcs using the same radius, one which cuts line AB and the other which cuts line BC. Then

put the needle of the compass in the arc which cuts line AB and draw another arc which is at least half

way between lines AB and BC. Repeat this step but put the needle in the arc which cuts line BC. This

should form a cross. Draw a straight line from point B through this cross. The region is everything to
the left of the line and is shaded in green (but it does not need to be shaded in the exam)

L .CG Maths.
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11 Here are two shapes, P and Q. box
P Q
% of a circle, radius 20cm % of a circle, radius 15cm
Not drawn
How many times bigger is the area of P than the area of Q?
You must show your working.
[4 marks]
2
20 . Area of circle = 11 x radius’. The radius of P is 20cm. 2? = 2 x 2 = 4, so 20” = 400.
T00+4 Doing 3/4 of this by dividing the 400 by 4 to get 100 then multiplying this by
100X 3 3 to get 300, which is then multiplied by m. The area of P is 300m
300T1
1S
XIS
7S
(SO Area of circle = 1 x radius®. The radius of Q is 15cm. 15° = 15 x 15 = 225.
225 Doing 1/3 of this by dividing the 225 by 3 to get 75, which is then
multiplied by m. The area of Q is 75m
075
3|2%2'S
200TT Dividing the area of P by the area of Q works out how many times bigger
75T the area of P is than the area of Q. i cancels out from the numerator
004 and denominator of the fraction then 300 can be divided by 75
7S[2*00
SO Answer 4
225
300

Turn over »
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12 In a game, two bags, A and B, contain cards.
Each card is marked Yes or No.

The table shows the number of each type of card in the bags.

Yes No
Bag A 3 2
Bag B 1 9

In the game, a player picks one card at random from each bag.
The cards are then put back into the bags.

12 (a) Complete the tree diagram.

[2 marks]

Bag A Bag B

% Yes
3 Yes
5

2

{o) No

1 Y
Z
g No

2

fo) No

3 + 2 =5 so there are 5 cards in total in bag A. Out of these, there are

3 which are yes and 2 which are no. 1 + 9 = 10 so there are 10 cards in
total in bag B. Out of these, there is 1 which is yes and 9 which are no

L .CG Maths.
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12 (b)

13

To win a prize, a player must pick two cards marked Yes.

450 people each play the game once.

How many people are expected to win a prize?
[3 marks]

Yes AND yes. AND means to multiply the probabilities. To
multiply fractions, multiply the numerators and the denominators

Working out 3/50 of the 450 by dividing 450 by 50 then

multiplying the result by 3. 450 + 50 =45 +5=9

Answer 27

SN

Solve

=N
o=

[2 marks]

% Multiplying both the numerator and denominator of 4/5 by 3 makes
the denominator of both fractions the same and converts it into 12/15
2w=12 The numerator of the fraction on the left of the equation

must equal to the numerator on the right of the
equation as both fractions have the same denominator

Dividing both sides of the equation by 2 finds that w = 6

L .CG Maths.
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14

15

15 workers can complete a job in 8 days.

How many more workers are needed to complete the job in 6 days?

Assume that all of the workers work at the same rate.

[3 marks]
)
X ¥ 15 workers working for 8 days each do 120 days worth of work in total
120
020 Dividing the 120 days worth of work by the 6
6ll 2 0 days works out that 20 workers would be needed
139!
_}X‘g Subtracting the 15 workers from the 20 workers
— = needed works out how many more workers are needed
Answer S
The cross section of a prism has » sides.
Circle the expression for the number of faces of the prism.
[1 mark]

n 2n 3n @

A triangular prism has a triangle as its cross section. This has 3 sides so n would be 3. It
has 5 faces. The only expression which takes n to the number of faces is the last option

L .CG Maths.
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16 Circle the letter of the possible sketch graph of y=x"—-4
[1 mark]

X
These do not cross the
y-axis at a negative value
C D
VA VA
0 x 0 X

Doing a small table of values for the graph of y = x* - 4 works out

that it can only be A as this is the only one crossing the y-axis
with a negative value which continually increases as x increases.
(-1 -4=-5(00-4=-4 (1) -4=-3

Turn over for the next question
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17 75 people attend a clinic.

Their ages are recorded and a cumulative frequency diagram is drawn.

Cumulative
frequency
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15

A nurse

He says

30

’

‘More than twice as many people are in their 60s as in their 50s.”

Is he correct?

Tick a box.

Show working to support your answer.

makes a statement about the ages of the people at the clinic.

Yes \/ No

[3 marks]

30 have an age of less than 60. Subtracting the 13 who have an age of less than 50
leaves 17 who are in their 50s. Multiplying this by 2 works out twice as many as this

66 have an age of less than 70. Subtracting the 30 who have an age of
less than 60 leaves 36 who are in their 60s. This is more than twice the 17

Turn over for the next question
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18 12x3 + 7x? + 3x — 10 = 2(ax® + x? + 2x — 5) + x(bx + ¢)

Work out the values of a, b and c.
[3 marks]

203+ ZDCZ'I-L('DC—IO-I- b>xx*+C > Expanding the brackets on the right side

2023+(24+b)2 3+ (44 ) — 10

Collecting like terms to put in the same
form as the left side of the identity

As it is an identity, both sides are identical. Therefore there must be 12x* on both
sides. Equating the coefficients finds that 2a = 12 so a = 6. There must be 7x’ on
both sides. 2 + b =7 so b = 5. There must be 3x on both sides. 4 + c=3soc=-1

L .CG Maths.
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19 The first three terms of a sequenceare x y xy xyz

The sequence is continued by multiplying the previous two terms.

19 (a) Circle the 5th term of the sequence.

[1 mark]
x3y3 K55 x3y4
Multiplying y and xy gives the fourth term, which is xy”.
Multiplying this with xy gives the fifth term, which is x’y’
19 (b)  The 8th term of the sequence is x%"
The value of this term is negative.
What does this mean about the values of x and y ?
Tick one box for each row.
[2 marks]
Must be Must be Could be
positive negative either

: v
: v

When two numbers are multiplied together and the result is negative, one of the two numbers
must be negative. x* cannot be negative as it has an even power (for example, raising a negative

to the power of 2 makes it positive as a negative multiplied by a negative gives a positive) so y*
must be negative. x could be either positive or negative as raising it to an even power will make
x® positive. y must be negative as raising it to an odd power will make y* negative

Turn over for the next question

Do not write
outside the
box

Turn over »

L .CG Maths.

1B/M/Jun22/8300/1H



20 Rearrange y= Sx+9 to make x the subject.
[4 marks]
Yyx=5x+ 9 Multiplying both sides by x to get rid of x as the denominator
Yyx-5xx =9 Subtracting 5x from both sides to get all of the x terms on the same side

=< (v —S) =9 Bringing x out as a factor to get it out of the two terms it is in

Answer Y-s

Dividing both sides by (y - 5) gets x on its own

L .CG Maths.
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21 Five points are connected by vectors.
Not drawn
G accurately
H
a+6b 2a+15b
D
3a+b E E
FG =2EH
Work out FE in terms of a and b.
[4 marks]

4o0+7b EH=ED+DH=3a+b+a+6b

Batlkb-2a~[Sb

FE=FG + GgE’=2HEHH +§E.ﬁisgoingthe
opposite way to EG so it becomes -2a - 15b

Answer 60\-[)

Collecting like terms

Do not write
outside the
box
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22 Workout 0.68 — 0.45

Give your answer as a fraction in its simplest form.

0.68
-0.4% The two decimals can be subtracted
023

Let x be the recurring decimal. There is one recurring digit
so multiplying by 10 once allows the recurring digit to be
written in the same decimal place as the original decimal

[5 marks]

x=0.23
I0x=2.33

2.33
% Subtracting x from 10x gets rid of of the recurring digit
9x=2.1
D 2.0 21 Rearranging to express x as a fraction then simplifying the fraction by
- 9 —90 multiplying the numerator and denominator by ten to get rid of the decimal

Answer 30

Dividing both the numerator and denominator by 3 simplifies the fraction. It cannot go any
simpler as 7 and 30 cannot be divided by the same amount to get smaller whole numbers

L .CG Maths.
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23 On the grid, identify the region represented by

Rearranged to make y the

x>3 and y>1 and x+y<7 subject to make it easier to draw

Label the region R. J&/-X
[3 marks]
VA

NN
NN

The line of x = 3. The region must be to
the right of this line as x is greater, so
everything on the left is crossed out.
The line is dashed as it is not equal to

The line of y = 1. The region must be
to above this line as y is greater, so
everything below is crossed out. The
line is dashed as it it not equal to

Thelineofy=7-x Whenx=0,y=7-0=7andwhenx=2,y=7-2=5 The
coordinates of (0, 7) and (2, 5) are plotted then because it is a straight line, it
can be drawn through both of these points. The region must be below this line as
y is less, so everything above is crossed out. The line is solid as it can be equal to

The region is everything which is not crossed out

Turn over for the next question
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24 (a)  Simplify fully 6 1 box
a 4a

[2 marks]

The fractions need to have the same denominators so that they can be
subtracted. The denominator of the first fraction can be multiplied by 4
to get 4a then the numerator also needs to be multiplied by 4 to get 24

Answer Yo

Once the denominators are the same, the numerators can be subtracted

y2 +10y +21
2

24 (b)  Simplify fully (32— 3y) x 5
y —

[4 marks]

Y(u-3)(9+3)(9+7)
(9+3)(v-3)

To multiply by a fraction, the numerators can be multiplied and the denominators can be multiplied.
To simplify a fraction, the numerator and denominator should be divided by a common factor.
Factorising the numerator and denominator expresses both as factors.

y is the highest common factor of y* and -3y so this is brought out as a factor and the rest is left in a
bracket. (y* - 3y) factorises to y(y - 3).

To factorise the y* + 10y + 21, two numbers which multiply to the 21 and add to the 10 can be found.
3 and 7 do this so these can be put in brackets with y. y* + 10y + 21 factorises to (y + 3)(y + 7).

y’ - 9 can be factorised by using difference of two squares: A’ - B> = (A + B)(A - B). Aisyand B is 3.
y’ - 9 factorises to (y + 3)(y - 3)

Answer 3(3'1‘7)

The factors which are common to the numerator and denominator can be

cancelled out. (y - 3) and (y + 3) are common factors. This leaves y(y + 7)

L .CG Maths.
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25 Here is the speed-time graph for a 50-second journey.

20+

10- @
¢ ¢

0
0O |10 20 30 40| 50
Time (s)

Speed (m/s)

Y

25 (a) Circle the acceleration, in m/s?, halfway through the journey.

[1 mark]
© 2 20 25
Halfway through the 50 seconds is 25 seconds. The speed
at this time is not changing therefore the acceleration is O
25 (b) Work out the total distance travelled.
[2 marks]

%X I0x20=|00 Areas of triangle A and triangle C. Area of triangle = 1/2 x base x height.

The bases are 10 and the heights are 20

20x20=600

Area of rectangle B. Area of rectangle = length x width.
The length is 30 and the width is 20

100 +600+ |00 Adding together the area of the three shapes gives the total area

Answer 800 m

Do not write
outside the
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The distance travelled on a speed-time
graph is the area under the line
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26 Zoe and Amy are playing a board game.
e They each have one disc and take turns to roll a fair, ordinary dice.
e The player moves their disc clockwise the number of spaces shown on the dice.

e The winner is the first player whose disc is on HOME at the end of a turn.

Here is the board after Amy’s turn.

HOME

Direction

of play

Work out the probability that Zoe wins within her next two turns.

[4 marks]

Zoe needs to move another 3 spaces to win. The most she can move
within two turns is 12 and it is more than this to go round the board then
to home. The outcomes which result in a win are 3 OR 1 AND 2 OR 2
AND 1. OR means to add, AND means to multiply. The probability of each
number is 1/6 as there are 6 outcomes and 1 of these is the number

6 |

6 1 .|
36 T34

36

+ To multiply fractions, multiply the numerators and multiply the
denominators. 1/6 x 1/6 = 1/36. Then to add the fractions the
denominators need to be the same so converting 1/6 into

6/36 by multiplying both the numerator and denominator by 6

The fractions are added by adding the
numerators and the denominator stays the same

Answer 36

AT .CG Maths.
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27 The grid shows the graph of y = f(x) box
YA
E \\_2 EeEe //
-2 -1 0 v X
M f 24—
On the grid, draw the graph of y = —f(x)
[2 marks]
The whole function is negative, which means that all the values which were positive
become negative and all the values which were negative become positive. This is a
reflection in the x-axis. Plotting the key points then connecting them with a curve
Turn over for the next question
6
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28 Work out the value of  (cos 30° x sin 45° x tan 60°)?
[4 marks]

The angles we need to know the trig values for are 0, 30, 45,
60 and 90. Listing these out. Listing 0, 1, 2, 3, 4 underneath
for the sin values and 4, 3, 2, 1, O for the cos values

tan60 = sin60/cos60. Square rooting the values listed for sin and cos
and putting them over 2 finds the exact values of each. The square
root of 1 is 1. To divide by a fraction, keep the first fraction, change
the division to a multiply and flip the second fraction. So tan60 = /3

Square rooting the values listed for sin and cos and
putting them over 2 finds the exact values of each.
Multiplying together the values of cos30, sin45 and tan60

To multiply fractions, multiply the numerators and
multiply the denominators. /3 x{3 = 3. Squaring the result

(O

Answer |

Squaring the numerator and squaring the denominator.
(32)?=3xP2x3xP2=3x3xPxP=9x2=184>=16

END OF QUESTIONS
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