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Answer all questions in the spaces provided.

1 Circle the factor of  x2— 5x
[1 mark]
x —1 —b5x @ Bx
|VVhen factorised it is x(x - 5) so both x and (x - 5) are factorsl
2 A is half of B.
Work outthe ratio A4 : B
Circle your answer.
[1 mark]
@ 2:1 1:3 3.1
k
There is 1 part for A and 2 parts for B and 1 is half of 2|
. . . 2 4 8
3 The first three terms of a geometric progression are 3 9 27
Circle the fourth term.
[1 mark]

10 14 32
81 81 81

[It multiplies by 2/3 between each term|
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4 Not drawn

accurately
5 & 8cm 9cm 5cm
Scm 8 cm
Circle the reason why these triangles are congruent.
[1 mark]
ASA RHS SAS §s9)
|A|I three sides are the same in both trianglesl
5 Solve 10x = 62.4 — 3x

[2 marks]

|BI:62‘~|— 4—|Adding 3x to both sides to get all the x on the same sidel

x= +.8

|Dividing both sides by 13 to get x on its own
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6 Lines A, B, C, D and E intersect as shown.

Lines A and B are parallel. |This shape is a quadrilateral
as it has 4 sides

Not drawn
accurately

Angles around a point on a

Line C straight line add up to 180°

Angles in a quadrilateral

Line D add up to 360°

This angle is vertically
opposite to the 52° so is equal

Line E

Work out the size of angle x.
[3 marks]

Answer 73 degrees

T

Angles around a point on a
straight line add up to 180°

I .CG Maths.
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7 102 boys and

85 girls took a test.

The table shows information about the mean marks.

Boys Girls
Number of students 102 85
Mean mark 68.5 72.4

The pass mark for the test was 70

Was the mean mark for all of these students greater than the pass mark?

You must show your working.

[3 marks]

€
MmN -

Writing a formula triangle for mean, total, number. Total is the total

height of all the students and number is the number of students

102+85=187 «+—

Adding the number of boys and the number
of girls works out that there are 187 students

68.5X102=6987 «

Covering t in the formula triangle finds that total = mean x number.
Multiplying the mean for the boys by the number of boys works out

that the total mark for the boys was 6987

724X E5 «+—]

Covering t in the formula triangle finds that total = mean x number.
Multiplying the mean for the girls by the number of girls works out

that the total mark for the girls was 6154

6987+6|S4

Adding the totals for the boys and girls works out
that the total mark for all students was 13141

13141+187=70.27 «

Covering m in the formula triangle finds that mean = total + number.
So dividing the total mark of all students by the number of students

works out the mean for all the students

Yes « IThe mean mark of 70.2... is greater than the pass mark of 70|
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o
=Y

Describe fully the single transformation that maps triangle ABC to triangle ADE.

[3 marks]
Enlargement by scale factor 1/4 centre (3, 9)

|ADE is 1/4 of the size of ABC and it is moving toward (3, 9)|

L .CG Maths.
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9 A ball contains 5000 cm? of air.

More air is pumped into the ball at a rate of 160 cm? per second.

The ball is full of air when it becomes a sphere with radius 15 cm

Volume of a sphere = %mﬁ’ where r is the radius

Does it take less than 1 minute to fill the ball?

You must show your working.

[4 marks]
iTTX |S3 <—Substituting the radius of 15 cm into the formula for the volume of
3 a sphere works out that the volume of the ball when full is 45001 cm’

Subtracting the volume of air already in the ball from the volume of the ball when full
works out that 9137.1.. cm’ of air needs to be pumped into the ball to make it full

4SOO0T-S000 «—

Dividing the volume of air needed to be pumped into the ball to make it full
by the 160 cm’ per second works out that it will take 57.1... seconds to fill it

N37.1.+160=57.I...«

Yeg < [There are 60 seconds in a minute so 57.1... seconds is less than a minute|

Turn over »
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10 p is a positive number. o

n is a negative number.

For each statement, tick the correct box.
[4 marks]

Always true Sometimes true Never true

p +n is positive \/

p—n s positive

N

p?+ n? s positive /

pd+n® s positive \/

p + n could be positive as 2 + -1 = 1 but it could also be not positive as 1 + -2 = -1.

p - n is always positive as subtracting a negative is a double negative so it becomes a
positive and a positive add a positive must be positive.

p’ + N’ must be positive as p* and n” are positive, as squaring means to multiply by itself
and a positive multiplied by positive is positive and a negative multiplied by a negative
is double negative so becomes a positive and positive add a positive must be positive.

p’ + n’ must always be negative as a positive cubed is positive and a negative cubed is
negative and dividing a positive by a negative gives a negative

L .CG Maths.
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11 250 trains arrived at a station.

The number of trains that were late was recorded after every 50 trains.

The table shows some information about the results.

Total number of trains 50 100 150 200 250
Total number of late trains 16 21 36 38 55
Relative frequency of late trains | 0.32 | 021 | 0.2¢ | O.19 | 0.22
_ 4 4
11 (a) Complete the relative frequency graph. D'V.'dmg the total number of |ate.
trains by the total number of trains [3 marks]

works out the relative frequency of
A late trains. 36 + 150 = 0.24 and
38 + 200 = 0.19 and 55 + 250 = 0.22

0.4 HH

0.3

Relative frequency 0.2
of late trains

The scale goes up 0.1 over 10

small boxes. 0.1 + 10 = 0.01 so—»
each small box is worth 0.01

|

|

|

|

0 :
0 50 100 150 200 250

Total number of trains

A

11 (b) Write down the best estimate of the probability that a train arriving at the station is late.

Answer O Z Z
i

Each relative frequency is an estimate of the probability
but the best one is the one based on the most trains

[1 mark]
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10

12 A, B and C are three points on a circle.
The radii from A, B and C are shown.
Not drawn
accurately
B
A
C
Is AC a diameter of the circle?
You must show your working.
[3 marks]
x-f-‘-f-f/“C"l- (-[-O <—|Adding together both of the angles above AC and expanding 2(2x + 20)|
SDC_ -+ L{—O <—|Simplifying by collecting like terms|

Do not write
outside the
box

YQS < 180° in order to add up to 360°. Therefore AC must be a diameter as the radii

The angles above line AC are the same as the angle below it meaning both must be

from A and C are 180° apart and so form a straight line going through the centre

L .CG Maths.
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13 A straight line
has gradient 6
and

passes through the point (3, 19)

Work out the equation of the line.

Give your answer in the form y=mx + ¢
[3 marks]

_ Substituting 19 fory, 6 for m and 3 for x into the general equation of a
19=6x3+C €s‘craight liney = mx + ¢, where m is the gradient and c is the y-intercept

c=I <—|Subtracting 6 x 3 from both sides gets c on its ovvnl

Answer Y=6x+|
T

|Substituting 6 for m and 1 for c in the general equation of a straight liney = mx + c

Turn over for the next question

Turn over »
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14 The population of butterflies in a park is 4200

14 (a) Assume that the population increases by 12% each day.

Show that after 20 days the population would be greater than 40000

[2 marks]

100 + 12 expresses the percentage it rises to each day. Dividing this by

) =405 %« 100 converts it into a fraction. Raising it to the power of 20 as it needs to
be multiplied by 20 times. Multiplying 4200 by this increases it by 12%

20 times. Rounded to the nearest whole number, it is greater than 40000

4+200x (15

14 (b) In fact, the population
increases by 13% each day for 19 days
then
decreases by 8% for 1 day.

After the 20 days, is the actual population greater than 40000 ?

Tick a box.

Yes / No

Show working to support your answer.

[2 marks]

Same method as above but using an increase of 13%

%ZOOX ([C)(OO+OIB) l9 (!O'OO_OQ): 39‘-]—03 +(19 times and then a decrease of 8% once. Rounded
to the nearest whole number, it is less than 40000

1B/M/Jun21/8300/2H
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13

14 (c) The expected number of visitors to the park each day depends on the temperature.

Expected number of
Temperature . .
visitors each day
Less than 21°C 700
21°C or more 900

On each of the 30 days in June
the park is open
the probability that the temperature is less than 21°C is 0.4

Work out the total number of expected visitors to the park in June.

Multiplying the probability of the temperature being less than
O.4%X30=12 «——21°C by the 30 days in June works out that 12 of the days in
June are expected to have temperature less than 21°C

Subtracting the 12 days expected to have temperature less
30-12=|8 «—than 21°C from the 30 days in June works out that 18 of the
days in June are expected to have temperature of 21°C or more

[3 marks]

Multiplying the 12 days expected for the temperature to be less than 21°C
12X 700=84-00 <«—|by the 700 visitors expected on each of those days works out that 8400
visitors are expected on the days when the temperature is less than 21°C

Multiplying the 18 days expected for the temperature to be 21°C or more
|8X 900 «— by the 900 visitors expected on each of those days works out that 16200
visitors are expected on the days when the temperature is 21°C or more

Adding the 8400 visitors expected on the days when the temperature is less
8400+16200 «——{than 21°C and the 16200 visitors expected on the days when the temperature
is 21°C or more works out the total number of expected visitors in June

Answer 24600

L .CG Maths.
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14

15 L is directly proportional to D?
L =85 when D=10

15 (a) Work out an equation connecting L and D.

3 k
L“ K DzF L D?will be true whatever D” is multiplied by. So multiplying [3 marks]

it by k, which represents a value which needs to be found

35 -« Rearranged the equation to make k the subject by dividing both sides by

- ]O" D’ Then substituting L for 85 and D for 10 to work out that k is 0.85

Answer L1085 Dz
t

|Substituting 0.85 for k in the original equation

15 (b) Work out the value of L when D=5
[2 marks]

OXS X Sz<—|Substituting 5 for D in the right side of the equation found in part ()]

Answer Z, . ZS

L .CG Maths.
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16

16 (a)

16 (b)

Here is a cube with edge length x cm

One diagonal is shown.

xcm N

Circle the length, in centimetres, of the diagonal.

[1 mark]
@ /32 Vx3 %x
The total length, in centimetres, of the edges of the cube is a multiple of 18
Circle the correct statement.
[1 mark]

xis nota
whole number

xisa x might be a
whole number
There are 12 edges on the cube so dividing the total length of the edges by 12
would work out x. Not all multiples of 18 are multiples of 12 so dividing the
multiple of 18 by 12 might give a decimal. But there are common multiples of 18
and 12 so it could be a whole number when the multiple of 18 is divided by 12

Turn over for the next question
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Using Pythagoras' Theorem in the green right-angled triangle. a* + b* = ¢,
X2+ >c2=C% «——|where a and b are the shorter sides and c is the longest side. All the edges of
the cube are x so both EG and GH are x. Substituting x for aand b. EH is ¢

c=2xt
C:lZDC.z <—|Square rooting both sides finds ¢, which is EH|

. ) Using Pythagoras' Theorem in the orange right-angled triangle. a’ + b’ = ¢, where
:x}.;_( /23(_2) = d <+—a and b are the shorter sides and c is the longest side. All the edges of the cube
are x so AE is x. Substituting x for a and EH for b. AH is c and is labelled as d

2
d =3x? «———The square root and square cancel out leaving 2x’ then x* + 2x* = 3x|

|Square rooting both sides finds that d =3 x. d is AH, which is the diagonal of the cube|

.CG Maths.
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17 (a)

>

17 (b)

20 people were asked which device they used more often, laptop or phone.

The table shows the results.

Laptop Phone
Male 2 9
Female 4 5

One male and one female are chosen at random.

Work out the probability that exactly one of them said laptop.

[3 marks]

Male laptop AND female phone OR male phone AND female laptop. AND

+ 2>< 4 < means to multiply the probabilities. OR means to add the probabilities. There
[] 779  |are 11 males in total (2 + 9) and 9 females in total (4 + 5). 2 out of the 11

males have a laptop so the probability of the male having a laptop is 2/11

Answer

Two males are chosen at random.

Work out the probability that they both said phone.

[2 marks]

Male phone AND male phone. AND means to multiply the probabilities. 9 out of
<—the 11 males chose phone for the first pick. On the second pick there is one
fewer male in total and one fewer who chose phone so there is now 8 out of 10

Answer

36
Ss

16

.CG Maths.
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17

The lineofy =6 -x Itis
dashed as y cannot be
equal to 6 - x. Crossing out
everything below the line as
the region is above the line

Label the region R.

VA

y<4

18 On the grid, identify the region represented by

xX+y>6

_ Rearranged to make y the subject
9 > 6 X+ by subtracting x from both sides

[3 marks]

The line of y = 4. It is solid as
y can be equal to 4. Crossing

out everything above the line
as the region is below the line

«»\\\ N

=Y

The line of x = 5. It is solid as x can

be equal to 5. Crossing out

everything to the right of the line as
the region is on the left of the line

[The region R must be where it is not crossed out]|

Turn over for the next question
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19 The graph shows the height above ground of a toy rocket for 10 seconds.
A
14
12
10 T
Height HHHH
(metres) N
8 | Tl
B i
4 mme / M \
2 A
N EEEEEmEN”.SmhEmma mEmEEEEEREEEE EE RPN .
0 1 2 3 4 5 6 7 8 9 10 11 12
Time (seconds)
19 (a) For how long is the rocket in the air?
Circle your answer.
[1 mark]
10 seconds 9 seconds 4 seconds
The rocket took off at 4 seconds on the time axis and landed at 10 seconds on the time
axis. The difference between 4 and 10 is 6 so it must have been in the air for 6 seconds
IR .CG Maths.
1 8 IB/M/Jun21/8300/2H
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19

Do not write
outside the
19 (b) Using the graph, estimate the speed of the rocket after 6 seconds. box
State the units of your answer.
[3 marks]
16-0 A tangent is drawn at 6 seconds to estimate the gradient of the curve at that point.
0=-2 <«—|Gradient = (change in y)/(change in x). Change in y is found by 16 - O and change
in x is found by 10 - 2 using the points indicated with crosses on the tangent
Answer Zm/s
|The unit is m/s as the change in y in metres was divided by the change in x in seconds|
20 A square has an area of 0.25 square metres.
Circle the length, in centimetres, of one side of the square.
[1 mark]
0.5cm 5cm 500 cm
]OZS <—|Area of square = length’. So square rooting the area finds that the side length is 0.5 m|
0.5 X |00 «{There are 100 cm in 1 m so multiplying the 0.5 m by 100 converts it to 50 cm|
Turn over for the next question
5

Turn over »
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21 X is an integer.

Prove that 35+ (3x + 1)? — 2x(4x — 3) is a square number.
[4 marks]

Expanding the square bracket by squaring the first

35 +9xz'f‘ 6)C + ’ - sz—ré)(_ <«term, doubling the product of the two terms,

squaring the last term. Expanding the other bracket

D(f+ |2 D>+ 36 «+—Collecting like terms|

2 Factorising by finding two numbers which multiply to 36 and add to 12 and
(DC_-;‘- 6) < putting these in brackets with x. 6 and 6 do this so it would be (x + 6)(x + 6).
This can be written as a square bracket and shows that it is a square number

L .CG Maths.
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22 Liam is trying to remember a 3-digit code.
He knows the rule that
the first digit is a cube number
the second digit is a factor of 16
the third digit is an odd number.

Liam tries at random a code that matches the rule.

Work out the probability that this is the correct code.

| ,8 <—|Listing out the single digit cube numbersl
| ,C,8,% <«—]Listing out the single digit factors of 16|
1,3.,S,7, 9 «Listing out the single digit odd numbers|

Using the product rule for counting. There are 2 possibilities for

2 X Y-X'S <the first digit, 4 for the second and 5 for the third. Multiplying
these numbers together works out that there are 40 possible codes

[4 marks]

Answer 40

|1 out of the 40 possible codes is correct

Turn over »
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23 A ship sails from P to Q and then from Q to R.
Q is 12 miles from P, on a bearing of 080°
R is 28 miles from Q, on a bearing of 155°

This angle must be 100° as it

is co-interior to the 80° angle N
N
N Not drawn
» accurately
12 miles 100 L 155° | This angle must be 105° as
angles around a point add up to
360° and 360 - 100 - 155 = 105

28 miles

Drawing a line from P
to R forms a triangle

Work out the direct distance from P to R.

PRE=12°+28° -2 X|2X 28 XCOS 105\

It is not a right angled triangle so Pythagoras' Theorem can't be used. There aren't two pairs
of opposite sides and angles so the sine rule can't be used. Therefore the cosine rule needs
to be used. a’ = b’ + ¢ - 2bccosA. Substituting PR for a, 12 for b, 28 for ¢ and 105 for A

Pﬁ’_‘.j} |O1[.9... +{Square rooting both sides finds PR

[4 marks]

Answer .2/‘3 2 miles

1B/M/Jun21/8300/2H
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24 The flight of a plane was in two stages.
The table shows information about the flight.

Distance (miles) Speed (mph) Time (hours)
1st stage 731 X 731
X
2nd stage 287 x—24 287
x—24

In total, the flight lasted 2 hours.

Work out the value of x.

[5 marks]
/31 + 287 _ 2 < The distances and speeds are irrelevant so
> xX-24 T < can be ignored. Adding the times must give 2

_ - _ Multiplying both sides by the
73 ,(DC. 2“")'1‘ 2873C— ZDC (DC. 2%) denominators to cancel them out

73 DC—,ZS LFY'+287DC.:23C:—‘+8X <—|Expanding the brackets|
ZDCz—[OééDC‘!' |75%44%=0 <—|Bringing into the quadratic form ax’ + bx + c = 0

- ([~ + [iC z_ [R?
= ( 166 6)—j( lOgé)lZ(f'X X1 75%¢ 1 x =—_b = I2Da_ fac <—|Solving using the quadratic formulal

P

Answer S , é
.

The other solution of x is 17 but is ignored as
this would give a negative time for the 2nd stage

L .CG Maths.
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25 The equation of a curve is y=x%2+14x + 52

By completing the square, work out the coordinates of the turning point.

You must show your working.
[3 marks]
Completing the square by halving the coefficient of x, putting this in
— z __—2_ |a bracket with x and squaring it. Subtracting 7% as when expanding
3_ (x+7) +SZ / “ehe square bracket this will be in addition to the x* + 14x and if it
wasn't subtracted this would change the value of the right side

Answer ( —7 , 3 )
f

The turning point occurs when the square bracket is equal
to O as this is the smallest a squared number can be. x = -7
for this to happen. When the bracketis O,y =52 -7 =3

END OF QUESTIONS
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