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Answer all questions in the spaces provided.

1 Convert 8.25 pounds into kilograms.

Use 2.2 pounds =1 kilogram

895 =29 <] Dividing the 8.25 pounds by the 2.2 pounds finds that the 8.25 pounds
: T is 3.75 lots of the 2.2 pounds. So it is 3.75 lots of the 1 kilogram
Answer 3.75 kg
2 Here are the temperatures in six cities in degrees Celsius.
0°C -3°C 0°C 1.5°C 23°C 4°C

Write down the outlier.

Answer 23 °C

T

|They are all quite close apart from 23°C, so this is the outlierl

[2 marks]

[1 mark]
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Do not write
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Here is a circle, centre O box

m
/\/\/O
* QO
> =/

Match each letter to the correct word.

One has been done for you.
[3 marks]

Arc

Chord

Diameter

Radius

Sector

7/

Segment

Tangent

The sector is the area between two radii and the circumference.

The tangent is a straight line which just touches the circle and does not cross it.

The segment is the area between a chord and the circumference

Turn over »
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4 Here is an equilateral triangle. box

All measurements are in centimetres.

Not drawn
accurately
6x—8 20412
Work out the value of the perimeter of the triangle.
[4 marks]

As it is equilateral, all the sides are equal. So
the 6x - 8 can be set equal to the 2x + 12

4x - 8 = 12 «———{Subtracting 2x from both sides to get all the x on the same side]

Ex -8 =2x + 12 <

4x = 20 «—Adding 8 to both sides to get the x term on its own|

x = 5 «——Dividing both sides by 4 to get x on its own|

2 x 5+ 12 «——Substituting 5 for x in 2x + 12 finds that each side is 22 cm|

All three sides are equal so multiplying the side length by 3

22 x 3 T finds the perimeter, which is the total of all of the outside sides

Answer 66 cm

IB/M/Jun25/8300/3H
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5 The pie chart represents the results of matches played by a team. box

Won

30 matches were won.

How many matches were lost?

Subtracting the angle for lost and the angle for drew [3 marks]

360 - 132 - 48 Ffrom the total 360° finds that the angle for won is 180°

Dividing the 30 matches won by the 180° representing

30 + 180 <7them finds that 1° represents 0.16.. matches

0.16..x 132 <—|Mu|tiplying what 1° represents by the 132° for lost finds that 22 matches were |ost|

Answer 22

Turn over for the next question

Turn over »
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utside th
6 Here is a scale diagram showing towns A, B and C on a centimetre grid. o

box

Scale 1:200000

Al 1350

T‘ 55 cm

6 (a) Work out the actual distance from B to C.

Give your answer in kilometres.
[4 marks]

The 200000 is 200000 times greater than the 1. So multiplying the
5.5 x 200000 measured 5.5 cm by 200000 finds that the actual distance is 17100000 cm

) There are 100 cm in 1 m. So dividing the
1100000 = 100 <+ 1100000 cm by 100 converts it to 11000 m

11000 + 1000 «—{There are 1000 m in 1 km. So dividing the 11000 m by 1000 converts it to 11 km|

Answer 11 km

L .CG Maths.
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6 (b) B is South East of A.

Write down the bearing of B from A.

Do not write
outside the
box

[1 mark]

90 + 45 ¢The bearing is the degrees turned clockwise from North at A to face B. It is 90° from North
to East then half a right angle (45°) from East to South East. Adding these finds the bearing

Answer 135 °

7 (a) Write 2 weeks as a fraction of 8 days.

Give your answer in its simplest form.

2x7 <—|1 week is 7 days. So multiplying the 2 weeks by 7 finds that it is 14 days|

% <—|Putting the 14 days over the 8 days expresses the fractionl

Answer

—> |

|The calculator simplifies the fractionl
7 (b) Write 56 centimetres : 2.73 metres  as aratio in the form 1:n

There are 100 cm in 1 m. So multiplying the 2.73
2.73 x 100 « metres by 100 converts it to 273 centimetres

273 + 56 +<—{So the ratio is 56 : 273. Dividing both sides by 56 gets 1 on the left|

Answer 1: 4875

4

1

7 (c A:B=—-:_—
(¢) 5 10

Write A as a fraction of B.

% + 17—0 <—|Dividing A by B expresses A as a fraction of B|

~ N

Answer

[1 mark]

[1 mark]

[2 marks]

i .CG Maths.
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8 A linear sequence has
e 2ndterm =6
e Sthterm =18

Work out the nth term of the sequence.
[3 marks]

18-6 <—|Subtracting the 2nd term from the 5th term finds that the difference between them is 12

Dividing the difference of 12 by the 3 jumps from the

12 =3 <_2nd term to the 5th term finds that each jump is 4

Subtracting 4 from the 2nd term expresses the 1st
term. Subtracting another 4 expresses the Oth term

6-L4-4 «

Answer 4n -2
f

The sequence increases in 4s so must involve 4n.
The Oth term is -2 so the nth term must be 4n - 2

9 Ary, Bea and Cat each have an amount of money.
Cat has £280

2
e Cat’'s amount is 5 of Bea’s amount.

e Ary’s amount : Bea's amount = 5:12

Work out how much money Ary has.
[3 marks]

280 + 2 «—{Dividing 2/3 of Bea's amount by 2 finds that 1/3 of Bea's amount is £140|

140 x 3 «—{Multiplying 1/3 of Bea's amount by 3 finds that the whole of Bea's amount is £420)|

Dividing Bea's amount by the 12 parts of the ratio which

420 =12 4_represent it finds that 1 part of the ratio is worth £35

Multiplying the value of 1 part of the ratio by 5 finds that

35 %5 the 5 parts representing Ary's amount are worth £175

Answer £ 175

IB/M/Jun25/8300/3H
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10 The Venn diagram shows some of the numbers of items in each set.

1
P(A) =5

Work out the value of x.
[2 marks]

30 + 20 +—{Adding the 30 and 20 in A finds that there are 50 items in A

The probability of A is 1/2 so multiplying the 50

S0 % 2 items by 2 finds that there are 100 items in total

100 - 30 - 20 - 6 «{Subtracting all the known numbers from the total 100 finds that x is 44

Turn over for the next question

Do not write
outside the
box

Turn over »
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11 (a) Write down the equation of a straight line parallelto y—2x=9

[1 mark]
~ 9%+ 9 eAdding 2x to both sides to put in the form y = mx + ¢, where
y =X m is the gradient and c is the y-intercept. So the gradient is 2
Answer y = 2: + 8
Parallel lines have the same gradient but cannot be the same
line. Giving it a gradient of 2 but a different y-intercept
11 (b) A straight line
¢ has gradient 5
e passes through the point (3, 7)
Circle the equation of the line.
[1 mark]

7=503) +c <y =mx+c where m is the gradient and c is the y-intercept. Substituting
the y coordinate of 7 for y, the x-coordinate of 3 for x and 5 for m

¢ = -8 «———{Subtracting 5(3) from both sides finds that c = -8|

y=3x-2 y=3x+7 y=25x

|y = mx + ¢, where m is the gradient and c is the y-intercept. mis 5 and c is —8|

L .CG Maths.
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Do not write
outside the

12 Rob records the time he takes to drive to work every day for 80 days. box

The table shows information about the results.

Multiplying the frequencies by
Midpoints of| [the midpoints estimates the

Time, ¢ (minutes) Frequency each interval| |total time for each interval
20<1<25 16 25.5 3%0
25 t<30 32 275 880
30<1<40 24 35 840
40 <1< 60 8 50 400
Total = 80 2480

Adding the estimated totals for each interval finds
that the estimated total time is 2480 minutes

Last year, the mean time Rob took to drive to work was 25 minutes.

Estimate the percentage increase in the mean driving time for these 80 days.

[4 marks]
2480 = 80 Mean = total + number, where total is the estimated total time and number
' is the total frequency. So the estimated mean for the 80 days is 31 minutes
31 - 95 Subtracting the mean last year from the estimated mean for the 80
days finds that the mean has increased by an estimated 6 minutes
6 « 100 Putting the increase of 6 minutes over the original 25 minutes expresses the
25 increase as a fraction. Multiplying this by 100 converts it to a percentage
Answer 24 %

Turn over »

1B/M/Jun25/8300/3H
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13 The table shows information about the salary of 90 employees.
Salary, s (£) Frequency
0 <5< 20000 44
20000 < s £ 40000 22
40000 < s £ 60000 14
60000 < s < 80000 5
80000 < s < 100000 2
100000 < s < 120000 3
13 (a) Complete the cumulative frequency table.
Cumulative
Salary, s (£) Frequency
5 < 20000 44 «—u4]
s < 40000 66 «— 44 +22 =066
s < 60000 80 «——66 + 14 =80
s < 80000 85 «——80+5=285
s < 100000 87 «—1—85+2=287
s < 120000 90 «——+—87 +3 =90

|Adding the frequencies as they go finds the cumulative frequenciesl

[1 mark]

L .CG Maths.
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13

13 (b)

Draw a cumulative frequency diagram to represent the data.

20

80

70

60

Cumulative

frequency 50

40

30

20

10

Each small box is worth 2 and
half a small box is worth 1

-

0

Y

0

20000
40000
60000
80000
100000
120000

|

[2 marks]

This scale goes up 20000 over 5 small boxes. 20000 + 5 = 4000,
so each small box is with 4000 and half a box is worth 2000

|P|otting the cumulative frequencies at the end of each interval then joining up the pointsl

13 (c)

Estimate the number of employees with a salary less than £32000

|Reading up from £32000 to the line then across to the cumulative frequencyl

Answer

57

[2 marks]

13

.CG Maths.
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Do not write

outside the
14 (a) For a small plane,

box

¢ the mass of the empty plane is 800 kg, to the nearest 100 kg
o the mass of fuel is 190kg, to the nearest 5kg

¢ the mass of the passengers is 163 kg, to the nearest kg

The total mass of a plane is calculated by adding these three masses.
The maximum mass for the plane to take off safely is 1200 kg

Can this plane definitely take off safely?
Tick a box.

Yes No /

Show working to support your answer.

[4 marks]
180 - 850

800 +

5 Adding half of the resolution (what it is to the
190 + 2 1925 nearest) to each value works out the upper bounds

163 + % - 1635

Adding all the upper bounds for each value finds
850 + 192.5 + 163.5 = 1206 <«that the upper bound of the total mass is 1206 kg.

So it may not be safe as this is more than 1200 kg

L .CG Maths.
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14 (b)

1250 + 2.5 = 500 +

A different plane travels 1250 miles in 2 hours 30 minutes at a constant speed.

On the grid, draw a speed/time graph to represent this information.

[3 marks]

Speed in miles per hour means to divide the distance in miles by the time in
hours. 2 hours 30 minutes is 2.5 hours. So the speed is 500 miles per hour

A
~ [
9 500
- i
S 400 T
o s B
= |
E 3004 |
o [
o 200
(@] |
100
ok e i

1 2 3

Time (hours)

Turn over for the next question

Do not write
outside the
box
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Do not write
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15 Amy and Becky each make integers using three single digits. box
In any integer, digits may be repeated.
¢ Amy makes even integers with a first digit greater than 7

o Becky makes odd integers with a first digit that is non-zero.
They each make as many different integers as possible.

How many more integers than Amy does Becky make?
[3 marks]

Listing the single digits to help count how many there are are,
47
01234567809 how many are greater than 7, and how many are non-zero

Using the product rule for counting. Multiplying the number of possibilities
for each digit finds how many possibilities there are for the integer. For Amy,
2 x 10 x 5 =100 <«Hthere are 2 possibilities for the 1st digit (8 or 9), there are 10 possibilities
for the 2nd digit (any of the digits) and there are 5 possibilities for the 3rd
digit (0, 2, 4, 6, 8). So there are 100 possible integers Amy can make

Answer 350

Using the product rule for counting. Multiplying the number of possibilities
for each digit finds how many possibilities there are for the integer. For Becky,
9 x 10 x 5 = 450 <Hthere are 9 possibilities for the 1st digit (1 to 9), there are 10 possibilities for
the 2nd digit (any of the digits) and there are 5 possibilities for the 3rd digit
(1,3,5,7,9). So there are 450 possible integers Becky can make

Subtracting the 100 different integers Amy can make from the 450 different
integers Becky can make finds that Becky can make 350 more integers than Amy

450 - 100 «——

M .CG Maths.
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Do not write
. iy outside the
16 x is a positive even number. box

y=(x=3)(x—3)x +6)

Without expanding brackets,

explain why there is only one value of x for which y is negative.
[3 marks]

Use table mode on the calculator. Define f(x) = (x - 3)(x - 5)(x + 6). Start: 2. End: 30. Step: 2. This lists
out the values of y for each positive even value of x up to 30 and helps to visualise what is going on

When x = 2, y =24 <—|2 is the first positive even number. From the table of values, y = 24 when x = 2|
|

When x = 4,y =-10 <—|4 is the next positive even number. From the table of values, y = -10 when x = 4|

When x = 6,y = 36 <6 is the next positive even number. From the table of values, y = 36 when x = 6|

Increasing x beyond 6 will increase y as all three brackets will be positive
and increasing positive numbers multiplied together gives a greater result

When x > 6,y > 36 +—

|So the only value for which y is negative is when x = 4, given that x is a positive even numberl

4

Here is a sketch of what the graph would look like.
The x-coordinates are labelled

/—‘6 e

Turn over for the next question

Turn over »
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17
Not drawn
accurately
X
Use the sine rule to work out x. Labelling the triangle. Side a is opposite
angle A and side b is opposite angle B
X _ _63 a _ b
sin119  sin31 [sinA__sinB
xX= 107 cm
?

|Mu|tip|ying both sides by sin119 gets x on its own

[2 marks]

18
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Do not write
utside th
18 Here are the first four terms of a quadratic sequence. o
|So it will be in the form an’ + bn + c|
6 15 28 45
Work out an expression for the nth term.
3 marks
9 13 The difference between the 1st and 2nd term is 9. [ ]
’ The difference between the 2nd and 3rd termis 13
L=9 The second difference is 4 as this is the difference between the 9 and the 13. Dividing this
’ by 2 finds that a must be 2 as the coefficient of the n” term is half of the second difference
9 8 4_Listing the sequence of 2n°. n = 1 on the 1st term and n = 2 on the 2nd
n-2 term. Substituting these values of n into the 2n°. 2(1)° = 2 and 2(2)* = 8

Listing what needs to be added to the 1st and 2nd terms of 2n2 to get the original
4 7 «——sequence. This forms the sequence bn + c. b = 3 as it increases by 3 between the
4 and the 7 and c = 1 as the Oth term (the term before the 1st term) would be 1

Answer 2n*+3n+1

T

|Adding the sequences of 2n* and 3n + 1 gives the original sequence

Turn over for the next question

Turn over »

L .CG Maths.

1B/M/Jun25/8300/3H



20

x+ty<5

Label the region R.

19 On the grid, identify the region represented by

and y<2x+4 and y>1

y < 5 - x +{Subtracting x from both sides of the 1st inequality to get y on its own| [4 marks]
VA '
Gy %% 7
o
B
Y2
I
/'/3 o ‘/{
a2 i
21 4
7 R
55577500471k
S -
«C
)
i
7
DU
7 %

Do not write
outside the
box

A: Drawing the line of y = 5-x. Whenx =0,y =5 -0 = 5, so the line goes through (0, 5). When x =2,y =5-2
= 3, so the line goes through (2, 3). Dashing the line as y is not equal. Crossing out everything above the line as

y is less so the region must be below the line.

B: Drawing the line of y = 2x + 4. It is in the form y = mx + ¢, where m is the gradient and c is the y-intercept. So
it crosses the y-axis at 4 and has a gradient of 2, meaning every 1 it goes to the right it goes up 2. Dashing the
line as y is not equal. Crossing out everything above the line as y is less so the region must be below the line.

C: Drawing the line of y = 1. Using a solid line as y can be equal. Crossing out everything below the line as y is

greater so the region must be above the line.

The region R is everything which is not crossed out and is labelled R

2 0

.CG Maths.
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Do not write

Tick a box.

20 (a) Factorise fully 3n%+5n+2

2 ¢
3n"+3n +2n + 2 to the 5. Splitting the middle n term into these numbers of n

«—{Itis in the form an’ + bn + |

Multiplying a by c gives 6. 3 and 2 multiply to this 6 and add

[2 marks]

outside the
box

3n(n+1) +2(n+1) <—|Factorising the left two terms and factorising the right two termsl

Answer (3n + 2)¢(n +1)

|Bringing together the 3n and +2 and writing the repeated bracket

once|

20 (b) A sequence has nth term 3n?+5n+2

Are any of the terms in the sequence a prime number?

Yes No \/

Give a reason for your answer.

3n + 2 and n + 1 are factors which cannot equal to 1

[1 mark]

Prime numbers only have two factors: itself and 1. It can be factorised and neither factor
can equal to 1 as the smallest n can be is 1 in a sequence so the smallest n + 1 can be is 2
and the smallest 3n + 2 can be is 5. If neither factor is 1, the other factor cannot be itself.
So the two factors must be numbers other than itself and 1, meaning no term is prime

Turn over for the next question

2 1

.CG Maths.
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21 Five identical spheres just fit inside a cylinder.

Each sphere has radius r.

4
Volume of a sphere = §Hr3

What fraction of the space inside the cylinder is filled by the spheres?

You must show your working.

ﬁﬂr3><5 <«

Multiplying the volume of a sphere by
3 5 expresses the volume of all 5 spheres

mir’ x 10r Volume of cylinder = area of circle x length. Area
of circle = mir’. The length is 5 spheres, which
each are 2 radii long so the total length is 10r

Putting the volume of the 5 spheres over the
volume of the cylinder expresses the fraction

Answer

> 0 | N

[4 marks]

lgnoring the r as these cancel out from the numerator and

denominator. Putting the rest in the calculator to simplify the fraction

Do not write
outside the
box

2 2
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22 Solve 2x?> 12 — 5x

[4 marks]

2 +5x-12>0 « ]

Adding 5x to both sides and subtracting 12 from both sides to
get everything on one side so that it is in the quadratic form

= -5i152—4><2><‘12%X:—bijb2—4ac
2x2 2a

x=15 or x=-4

Solving when it is equal to O
using the quadratic formula

Sketching the graph to visualise where
it is greater then O in the y-direction

Answer

X < -4
x>15
T

The two lines highlighted in green are when it is above the x-axis and is greater
than O in the y-direction. This is to the left of -4 and to the right of 1.5

Turn over for the next question

Do not write
outside the
box
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23 A roller coaster starts at ground level.

The height above ground level, 4, in metres, of the roller coaster is given by
h=—(t—T7)%+49
where ¢ is the time in seconds after the roller coaster starts.

Sam draws a graph of # against tfor 0< < 14

h A

491

Make two criticisms of Sam’s graph.

Criticism 1 Should start at (O, 0)
oS

[2 marks]

|As it starts at ground level and h is the height above ground |eve||

Criticism 2~ Shouldn't go over 49 metres

The equation is in completed the square form. When t = 7 the bracket would
equal O so there is a turning point. h = 49 when the bracket is equal to O

T .CG Maths.
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24 Triangles ABC and DEF are similar.
Not drawn
accurately
B
The area of ABC is 26.355 cm?
Work out the area of DEF.
[4 marks]

0.5 x 6 x BC x sin127 = 26.355 <«Area of triangle = 1/2 absinC]|

BC = 11.0.. «—{Dividing both sides by 0.5 x 6 x sin127 finds side BC|

11.0.. = 4.4 «——Dividing BC by the smaller version EF finds that the scale factor is 2.50. |

. , _ |Dividing the area of ABC by the scale factor squared
26355+ 2.50.7 + (as the unit of area is cm?) finds the area of DEF

Answer 4.2 cm?

END OF QUESTIONS

Do not write
outside the
box
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