ANlestie®s [~Norkshop

IGCSE Hit List

Topics in this resource have been organised based on probability of come up.
This should be taken with the pinch of salt all probability-based predictions
come with.

I have tried to pick questions types from each topic that | feel are likely to come
up, but the style in which they will be asked is not certain. It could be similar to
previous years or posed in a completely new way.

- To get more practice on topics, please use the links sent out on teams.



Certain to very likely: 100-80% topics

Differentiation (100%)

A particle P 1s moving along a straight line.
The fixed point O lies on the line.

At ime 7 seconds (7 = 0), the displacement of P from O is s metres where

)

s=1" -9 +33r-6

Find the minimum speed of P.

nvs

(Total for Question 20 is 5§ marks)



The curve C has equation y = 5x* —x* - 6x + 4

dy
Find —
(a) Fin e

dy
dx
There are two points on the curve C at which the gradient of the curve is 2

(b) Find the x coordinate of each of these two points.
Show clear algebraic working.

(4)

(Total for Question 13 is 6 marks)



Pythagoras (100%)
The diagram shows a quadnlateral ABCD

D

Diagram NOT
accurately drawn

B 6cm C

|In the diagram, ABC and DAC are right-angled triangles.
BC = 6cm AC=75cm

'The area of quadrilateral ABCD is 31 5cm’

'Work out the length of AD

cm

(Total for Question 11 is 6 marks)



The diagram shows a cube 4ABCDEFGH with sides of length 6cm.

F 6cm G

Diagram NOT
accurately drawn

R 'l

T 1s the midpoint of AB and V1s the midpomnt of CH

Work out the distance from 7 to F in a straight line through the cube.
Give your answer in the form +/a cm where @ is an integer.

(Total for Question 18 is 4 marks)

cm



Cumulative Frequency (100%)

The table gives information about the ages, in years, of 80 people in a train carriage.

Age (a years) Frequency
0<a<20 7
20<a < 30 25
30<a <40 20
40 <a < 50 14
30 <a < 60 8
60 <a <70 6

(a) Complete the cumulative frequency table.

Age (a years)

Cumulative frequency

0<a<20

0<a<30

0<a<40

0<a<50

0<a<60

0<a<70

(b) On the grid opposite, draw a cumulative frequency graph for your table.

(¢) Use your graph to find an estimate for the median age of the 80 people.

(1)

2

... years

(0Y)



80

70

60

50

Cumulative
frequency

40

30

20

10

v

50 60 70

Of the people in the train carriage, 60% of those who are aged between 18 and 65 are
going to work. None of the other people in the train carriage are going to work.

(d) Use your graph to find an estimate for the number of people in the train carriage

who are going to work.

(Total for Question 13 is 7 marks)



14 A group of 60 students each sat an algebra test and a geometry test.
Each test was marked out of 110

The cumulative frequency graph gives information about the marks gained by the
60 students in the algebra test.

60 =

50

40

—

Cumulative
frequency

30

—

—

20 /

B

10

0
0 10 20 30 40 50 ©60 70 80 90 100 110
Algebra mark

(a) Use the graph to find an estimate for the median mark in the algebra test.

(b) Use the graph to find an estimate for the number of students who gained 58 marks
or less in the algebra test.



(¢) Use the graph to find an estimate for the interquartile range of the marks gained in
the algebra test.

The interquartile range of the marks gained in the geometry test is 9
Luis says

“The students’ marks are more spread out in the algebra test than in the
geometry test.”

(d) Is Luis correct?
Give a reason for your answer.

To be awarded a grade A in the algebra test, a student had to gain a mark greater than 64
Two students are to be selected at random from the 60 students in the group.

(e) Use the graph to find an estimate for the probability that both of these students were
awarded a grade A in the algebra test.

(Total for Question 14 is 8 marks)



Changing the Subject (92.3%)

(a) Make a the subject of the formula M = ac — bd

ba+r

(d) Make r the subject of m = .
5r



Given thatn > 0

n+d

make » the subject of the formula y = -
n=

(Total for Question 17 is 4 marks)

Properties of Numbers (92.3%)

P=3x5x7
Q=3:><5><73

(a) Write down the highest common factor (HCF) of P and O

(1)

(b) Work out the value of P’ x 0
Give your answer in the form 3" x 5" x 7° where x, y and = are positive integers.

(2)

(Total for Question 12 is 3 marks)



(a) Wnte 720 as a product of 1ts prime factors.
Show vour working clearly.

3)
(b) Find the smallest whole number that 720 can be multiplied by to give a square number.

(1)

(Total for Question 5 is 4 marks)

(a) Work out the lowest common multiple (.LCM) of 36 and 120

A=8xT"x 11
B=5"x7T*x1l

m, n and p are integers such that
m>2

n > 10

p >1

(b) Find the highest common factor (HCF) of 4 and B
Give your answer as a product of powers of its prime factors.

(2)

(Total for Ouestion 6 is 4 marks)



Circle Theorems — Angles (92.3%)
Diagram NOT
accurately drawn
D \ £

B, C, D and E are points on a circle.

AB 1s the tangent at B to the circle.
AB is parallel to ED.
Angle ABE =73°

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

(Total for Question 19 is 5 marks)



P. O.R. §and T are points on a circle with centre O.

Diagram NOT
accurately drawn

QOS is a diameter of the circle.
angle POS = 124° angle PRS =m"° angle PTS = n°®

(a) Find the value of

(i) m

(i1) n

(b) Find the size of angle OPO.

(Total for Question 13 is 3 marks)



Linear Simultaneous Equations (88.5%)

Solve the simultaneous equations

Tx-2y=34
3x+5y=-3

Show clear algebraic working.

v
(Total for Question 12 is 4 marks)
Alison buys 5 apples and 3 pears for a total cost of $1.96
Greg buys 3 apples and 2 pears for a total cost of $1.22
Michael buys 10 apples and 10 pears.

Work out how much Michael pays for his 10 apples and 10 pears.
Show your working clearly.

S

(Total for Question 6 is 5 marks)



Compound Measures (88.5%)

Change a speed of 81 kilometres per hour to a speed in metres per second.

metres per second
(Total for Question 7 is 3 marks)
The density of gold is 19.3 g/em’
A gold bar has volume 150¢cm’

Work out the mass of the gold bar.

as

(Total for Question 9 is 2 marks)



Sets - Venn (88.5%)
Some students were asked the following question.

“Which of the subjects Russian (R), French (F) and German (&) do you study?”

Of these students

4 study all three of Russian, French and German
10 study Russian and French
13 study French and German

6 study Russian and German

24 study German
11 study none of the three subjects
the number who study Russian only 1s twice the number who study French only.

Let x be the number of students who study French only.

(a) Show all this information on the Venn diagram, giving the number of students in
each appropriate subset, in terms of x where necessary.

o]
()

Given that the number of students who were asked the question was 80

(b) work out the number of these students that study Russian.

(Total for Question 16 is 6 marks)



The numbers from 1 to 14 are shown in the Venn diagram.

(a) List the members of the set 4 N B

(b) List the members of the set B’

A number is picked at random from the numbers in the Venn diagram.

(c) Find the probability that this number is in set 4 but is not in set B.

(Total for Question 1 is 4 marks)



Completing the Square (84.6%)
Write 5 + 12x — 2x? in the form a + b(x + ¢)* where a. b and ¢ are integers.

(Total for Question 22 is 4 marks)

The curve C has equation y = 4(x — 1)’ —a where a > 4

Using the axes below, sketch the curve C.
On your sketch show clearly, in terms of a.

(1) the coordinates of any points of intersection of C with the coordinate axes,

(1) the coordinates of the tuming point.

(Total for Question 20 is 4 marks)



The function g is such that g(x) = 2x* -~ 20x + 9 where x = 5

(b) Express the inverse function g™ in the form g™'(x) = ...

g'(x) i
(4)
(Total for Question 24 is 5 marks)

Problem Solving with Averages (84.6%)

Yusuf sat 8 examinations.

Here are his marks for 5 of the examinations.

68 72 75 77 80

For his results in all 8 examinations
the mode of his marks 1s 80
the median of his marks is 74
the range of his marks 1s 16

Find Yusuf’s marks for each of the other 3 examinations.

(Total for Question 5 is 4 marks)



Jethro has sat 3 tests.

Each test was marked out of 100 and Jethro’s mean mark for the 5 tests 1s 74

Jethro has to sit one more test that is also to be marked out of 100
Jethro wants his mean mark for all 6 tests to be at least 77

Work out the least mark that Jethro needs to get for the last test.

(Total for Question 10 is 3 marks)

Indices — Negative and Fractional (80.8%)

axa . . :
can be written in the form a*

a -

(¢) Find the value of k.

-4

(b) Given that [JI] = t—ﬂ| where x # y
X ¥

find the value of m.

m =



Ratio (80.8%)

Work out the difference between the largest share and the smallest share when 3450 yen
is divided in the ratios 2:6:7

(Total for Question 2 is 3 marks)

The people working for a company work in Team A or in Team B.
number of people in Team A:number of people in Team B = 3:4

4 .
— of Team A work full time.

24% of Team B work full time.

Work out what fraction of the people working for the company work full time.
Give your fraction in its simplest form.

(Total for Question 10 is 3 marks)

yen



Very Likely to Likely (80%-60%)

Inequalities (76.9%)
(a)

O
l
1

Y

o ==

-3 -2 -1 0 1

Write down the inequality shown on the number line.

(b) Solve the inequality 4y — 13 < y + 8

(b) Solve the inequality 7 < 4x -1 < 17

“vY



3D Trigonometry/ Pythagoras (76.9%)
The diagram shows cuboid ABCDEFGH.

E F
Diagram NOT
| accurately drawn
i
|
|
|
e E C
D
1 B

For this cuboid
the length of 4B : the length of BC : the lengthof CF=4:2:3

Calculate the size of the angle between AF and the plane ABCD.
Give your answer correct to one decimal place.

(Total for Question 21 is 3 marks)



Basic Probability (76.9%)

Here is a biased spinner.

red

green X vellow

purple

When the spinner is spun once. the probabilities that it lands on red or on yellow or on
green are given in the table.

Colour red vellow purple green

Probability 0.25 02 0.2

(a) Work out the probability that the spinner lands on red or on vellow.

Yang 1s going to spin the spinner 300 times.

(b) Work out an estimate for the number of times the spinner will land on purple.

(3)
(Total for Question 1 is 4 marks)

A bag contains only pink sweets, white sweets, green sweets and red sweets.

The table gives each of the probabilities that, when a sweet is taken at random from
the bag, the sweet will be green or the sweet will be red.

Sweet pink white green red

Probability 0.2 0.35

The ratio
number of pink sweets: number of white sweets = 2: 1

There are 28 red sweets in the bag.

Work out the number of white sweets in the bag.

(Total for Question 6 is 5§ marks)



Linear Graphs - no Perpendicular Element (73.1%)

Line L is drawn on the grid.

o

=V

Find an equation for L.

(Total for Question 11 is 3 marks)

The point A has coordinates (5, —4)
The point B has coordinates (13, 1)

(a) Work out the coordinates of the midpoint of 4B.

Line L has equation y = 2 — 3x

(b) Write down the gradient of line L.

Line L has equation y = 2 — 3x

(¢) Does the point with coordinates (100, —302) lie on line L?
You must give a reason for your answer.

(1)

(Total for Question 1 is 4 marks)

*also consider Q’s asking for lengths of line segments (using Pythagoras)



Expanding Brackets (73.1%) and Expanding Triple Brackets (73.1%)

(a) Expand and simplity 3(c - 7) + 2(3¢ + 4)

(b) Expand and simplify (x + 7)(x - 2)

A rectangular lawn has a length of 3x metres and a width of 2x metres.
The lawn has a path of width 1 metre on three of its sides as shown in the diagram.

Diagram NOT
accurately drawn

3xm

2xm  Lawn

4> +——>
Im Im

The total area of the lawn and the path is 100m?

(a) Show that 6x° + 7x - 98 =0

(b) Calculate the area of the lawn.
Show clear algebraic working.

(Total for Question 15 is 7 marks)



(a) Expand and simphfy

Fractions (73.1%)

4
Show that 2— ~+ ll =2
7 8

Show that 5% -2

~ | >
[
(]
I

(2x

1|

=

(5]

)(x + 3)x

3)

(Total for Question 2 is 3 marks)

(Total for Question 4 is 3 marks)



Basic Factorising (69.2%)

Factonise fully 18¢*f/* - 12¢°f

<

(¢) Factorise 4¢* - 9d*?

(1)

P=-Tx+12

2
X =X

(d) Simplhify fully

Similar shapes - Area and Volume (69.2%)

The diagram shows two mathematically similar vases, A and B.

Diagram NOT
accurately drawn

A has a volume of 405¢m’
B has a volume of 960¢m’

B has a surface area of 928 cmd®

Work out the surface area of A.

cm?

(Total for Question 16 is 3 marks)



A frustum is made by removing a small cone from a large cone.

The cones are mathematically similar.

The large cone has base radius »e¢m and height em.

Given that

volume of frustum

hem

Diagram NOT
accurately drawn

Frustum

98

volume of large cone 125

find an expression, in terms of A, for the height of the frustum.

(Total for Question 16 is 4 marks)



Volume & Surface Area (69.2%)
The total surface arca of a solid hemisphere is equal to the curved surface area of a cylinder.

The radius of the hemisphere is » cm.
The radius of the cylinder is twice the radius of the hemisphere.

Given that
volume of hemisphere : volume of cylinder = 1 :m

find the value of m.

m=

(Total for Question 15 is 4 marks)



Here are a solid sphere and a solid cylinder.

rem Diagram NOT

@ accurately drawn

2rem

The radius of the sphere is rem.
The radius of the cylinder is rem.
The height of the cylinder is 2recm.

The total surface area of the cylinder is kx e’

(a) Find an expression for & in terms of r.

(b) Show that the ratio
total surface area of the cylinder : total surface area of the sphere
15 the same as the ratio

volume of the cylinder: volume of the sphere

(3)

(Total for Question 17 is § marks)

*don’t forget about cones too



Circles and Sectors (68.2%) *| doubt there will be another sectors Q but maybe
something like this

The diagram shows four identical circles drawn inside a square.

Diagram NOT
accurately drawn

Each circle touches two other circles and two sides of the square.

The region inside the square that is outside the circles, shown shaded in the diagram.
has a total area of 40 cm’

Work out the perimeter of the square.
Give your answer correct to 3 significant figures.

(Total for Question 20 is 4 marks)

cm



Solving Quadratics by Factorising (68%)

The diagram shows a trapezium.
44— (x + §)————>
]

Diagram NOT
accurately drawn

(2x - 3)

.
- (3x— 2) >

All measurements shown on the diagram are in centimetres.
The area of the trapezium 1s 133 cm?

(a) Show that 8 — 6x —275=0

(b) Find the value of x.
Show your working clearly.

(Total for Question 15 is 6 marks)



The curve C has equation y = 5x* —x? - 6x + 4
dy

Find —

(a) Fin S

dv
dx

There are two points on the curve C at which the gradient of the curve is 2

(b) Find the x coordinate of each of these two points.
Show clear algebraic working.

4)

(Total for Question 13 is 6 marks)



Graphical Inequalities (65.4%) *with linear graphs only coming up as a harder
perpendicular question, | feel this has a good chance

A

d

; E
|

The region R. shown shaded in the diagram. is bounded by three straight lines

Wnite down the three inequalities that define R

(Total for Question 13 is 3 marks)

-
»
>

S 4

0 | 2 3 4 5 6 7

(a) On the gnd, draw and label the straight line with equation

(1) x=1.5
(11) y=x
(111) x+y=6

(b) Show, by shading on the grid, the region that satisfies all three of the inequalities
x2 15 yzx x+ty<6

Label the region R.
] )

(Total for Question 4 is 4 marks)



Indices — Basic (61.5%) and rewriting bases (61.5%)

(a) Sumplify y* xy’

(b) Simplify  (2m’)!

128 =4* x 2

Work out the value of x.

5 -
(Total for Question 14 is 3 marks)

R-tar x ")‘-ul:—bn] X 32”—4”.

Given that M = 122

find the values of n for which M =2

(Total for Question 21 is 5§ marks)



Likely to Unlikely: 60%-40%

Basic Trigonometry (57.7%)

Diagram NOT
accurately drawn

12.6¢cm

Work out the value of x.
Give your answer correct to 3 significant figures.

- S

(Total for Question 8 is 3 marks)

Advanced Trigonometry (56%) *Probably Area formula if it does come up again

The diagram shows a kite ABCD

D Diagram NOT
accurately drawn

C

6cm
1lcm

AB=6cm BC=1lcm Angle ABC = 118°

Calculate the area of the kite.
Give your answer correct to 3 significant figures.

cm

(Total for Ouestion 15 is 3 marks)



Recurring Decimals to Fractions (53.8%)

Use algebra to show that 0345 = T

(Total for Question 17 is 2 marks)
IQR from Discrete Data (53.8%)
Here are the points that Carmelo scored in his last 11 basketball games.
23 20 14 23 17 24 24 18 16 22 21

(a) Find the interquartile range of these points.

Kobe also plays basketball.
The median number of points Kobe has scored in his last 11 games is 18.5
The interquartile range of Kobe's points is 10

(b) Which of Carmelo or Kobe is the more consistent points scorer?
Give a reason for your answer.

(Total for Ouestion 12 is 4 marks)



Sets — Notation (53.8%)

& = {positive integers less than 20}
A= {x:x< 12}
B={x:7<x<16}

(a) List the membersof A N B

Cisasetsuchthat Cc Aand n(C) = 3
Given that all members of (' are even numbers,

(b) list the members of one possible set C.

Quadratic Inequalities (50%)

Solve the inequality 4x* ~ 5x -6 > 0

(1)

(Total for Question 14 is 3 marks)

(Total for Question 20 is 4 marks)



Algebraic Fractions (50%)

20 2 1 . L .
Express [ = - ] X as a single fraction n 1ts simplest form.
x*=-36 x-6) 4-x

(Total for Question 23 is 3 marks)

Proof (42.3%)

Using algebra, prove that, given any 3 consecutive whole numbers, the sum of the
square of the smallest number and the square of the largest number is always 2 more
than twice the square of the middle number.

(Total for Question 15 is 3 marks)



Percentage Change (41.7%)

On Saturday, Jacob walked 10800 steps.
On Sunday, he walked 7% more steps than on Saturday

Work out how many steps Jacob walked on Sunday.

(Total for Question 4 is 3 marks)



Unlikely to Very Unlikely: 40%-20%

Constructions (38.5%)

Use ruler and compasses to construct the perpendicular bisector of the line DE.
You must show all your construction lines.

D E

(Total for Question 2 is 2 marks)

Use ruler and compasses to construct the bisector of angle BAC.
You must show all vour construction lines,

B

(Total for Ouestion 5 is 2 marks)



Transformations of Shapes (38.5%)
Here is a shape P drawn on a grid of squares.

VA
10

=Y

10 -8 -6 -4 -2 o 2 4 6 8 10 12 14

(a) On the grid, rotate shape P 180° about the point (-3, 2)

Label the new shape Q.
(2)
. 10
(b) On the grid, translate shape P by the vector ( 8 ]
Label the new shape R.
¢))

Here are triangle T and triangle U drawn on a grid of squares.

Y
7
6
5
Y

4 N
3 .

T U §
2 N
1

>
4 3 210 1 2 3 45 6 7 8 9101112 «x

(c¢) Describe fully the single transformation that maps triangle T onto triangle U.

(Total for Question 5 is 6 marks)



Similar Shapes - Linear (38.5%)

ABC and DEF are similar triangles.

Diagram NOT
accurately drawn

6¢cm

A 42cm C

(a) Work out the length of DF.

cm
(b) Work out the length of BC.
cm
(2)
(Total for Question 6 is 4 marks)
Prisms and Cylinders (37.5%)
The diagram shows a solid triangular prism.
Diagram NOT

accurately drawn

12 cm

The prism is made from metal.
The density of the metal is 6.6 grams per cm’.

Calculate the mass of the prism.
(Total 3 marks)



Solving Simple Equations (35%)
Angles in Parallel Lines (34.6%)

Arithmetic Sequences and Series (30.8%) *if this does come up again, it will
probably be a fairly straightforward one at the start

Factorising Quadratics (27.3%)
Standard Form (26.9%)

Circle Theorems - Intersecting Chords (26.9%)

Diagram NOT
accurately drawn

12¢m

[he pomts B, C, Yand X' lie on a circle
AXY and ABC are straight lines.
AX=12em XY =xem AB=xem BC = 4cem

(a) Show that x* — 8 — 144 = 0

(b) Find the length of AC.
Show your working clearly
Give your answer correct to 3 significant figures.

cm

(Total for Question 16 is 7 marks)



Area and Perimeter (25%) *Maybe with a circle?
Multiple event scenarios (23.8%) *Possibly algebraic fractions involved
Drawing and Using Graphs (23.5%) *Possibly a graphs to equation match up

Graphical Transformations (20.8%) *Not in function format, but possibly a graph
that has already been drawn and in equation form — maybe completing the square
form or a trig graph.

Angles in Polygons (20%)

Unlikely to Impossible — 20%-0% *I am only going to mention things | feel
worthwhile here

Compound Percentages (19.2%) *As the Q in the first paper combined different
changes and reverse percentages there may be a more standard question here that
you can use powers on

Henr1 buys a yvacht for 150000 euros.
I'he yacht depreciates in value by 18% each year.

Work out the value of the vacht at the end of 3 years.

Give your answer correct 1o the nearest euro.

curos

(Total for Question 10 is 3 marks)



Upper and Lower Bounds (15.4%)

Functions (12%)

Quadratic Formula (11.5%)

Vectors (7.7%) *maybe a small one asking for magnitude using Pythag
Grouped Data (5.6%)

Non-Linear Simultaneous Equations (4.5%)

Surds (4.2%)

Time Series (3.8%)



Differentiation

20

(v=)3r-9x2r+33

5 | M1 for differenuating at least 2

terms correctly

(@=)3x2t-"18
or

-18( 18

=)-3a"%

(v:)s[(:-s)"—(3)“](+33)or
(v=)3[(r-3)" - (3) (+11)|

dep ft must be a two term
linear equation
or

forlhcuscof(l=)—%

or

for a correct first step for
completing the square on at
least a two term quadratic

6f-18=0o0rr=3

(\-=)3[(:-3r‘—(3p’]+33oc

(;-:)3[(:-3)" -(3) +n]

M1  dep on at least M2 for equating

their acceleration to 0

or
for a correct method for

completing the square on at
least a two term quadratic

33U 183433

(v =)3(I—3): +6or

(v=)3[(1-3)" +2]

dep on at least M2 for
substituting their 1 nto v
or

for a seeing a correct
simplified expression after
completing the square

Al

13 (a)

15x*-2x—6

=]

Total 5§ marks
for correct differentiation

for 2 of 15x°. ~2x. ~6 correct)

(b) eg 1S -2r-6"=20¢

fi. for equating their dy/dy to 2

150 - 2= 8(=0)

(dep on MI) ft their three-term quadratic

eg (3x+2)(Sx-4)(~0)

2+ ,f(-z)’ —(4x15x-8)

2x15

for solving their quadratic equation using any
correct method - if factorising, allow brackets
which expanded give 2 out of 3 terms correct
(1f using formula or completing the square
allow one sign error and some simplification
2+ 44480 o¢)

~allow as far as e.g.
30

wite
N N

Al

oe, dep on M2 (allow ~0.66 or better),
Both values — isw any attempt to find y
coordinates

Pythagoras

1 (4B =) 1.5° -6* (=

20.25)or eg
=)sin”! i =5 -i =
(BAC =)sin (7.5)( 53.1...) or cos(BCA) = 7.5(—0,8)

Total 6 marks

M1  fora cormect first step to find AB or
a complete method to find angle
BAC or a correct first step to find

angle BCA

L
75

(4B =) 1.5 -6 (=4.5) or (4B =)
or (AB=)7.5¢08"53.1"(=4.5..

(BCA -)cos"( )(= 36.8..)

6
tan"53.1"

Jor

M1  for a complete method to find AB or

angle BCA

(Area ABC =) {xm"-z.s- (=135

or (Area ABC =)71-X6x 7.5xsin("36.8"N=13.47...or 13.5)

M1 1t [their labelled 4B)

or [their labelled BCA]
eg for %xGx[their labelled .4B] or

L 67,5 xsin[their labelled BCA]

(Area DAC=)31.5-"13.5"(=18)
or*“13.5"+0.5 <75 - AD =315 0e

M1 ft (dep on previous Ml)

allow 31.5 ~ [their area)

(AD =) (“18" + 7.5) + 0.5 0e

M1 foracomplete method to find AD,

dependent on correct working

48

Al accept 4.78 - 481

Total 6 marks



18 eg (BV? =)3° +6°(=45) or M1 a comrect expression for eg BJ* or M3 for
Ccr
vyl xad el . P e i R W6 +3 43
(€7 '; ”j( f” or(DH =) 6 +6'(=72) or DI or MV~ where M is the (FT=W6"+3"+
or (MY =)3" +3(=18) midpoint of DC (=3v6 or 7.34..)
or a correct expression for [length]’
for any length in the cube using ==
Puihasos (M2 for
vthagoras VT =)
[ ' M1 for a complete method for 6 +37+3%(=34))
7 <WJ22 462 (= J4% or 2SS or I Or a Co ete method 1o
og (BV =3 +6 ‘ Lo '“/’— > 6'70”" eg BV or CT or DH or MV or any
or (CT = (3' 6 (_ \ﬁ; o3 \/E or 6.70 ) length in the cube using Pythagoras
or (DH =6 +6° '* J72 or (v\ﬁ or 8.48 )
or (MV =3 +3° (= VIS or 342 or4.24..)
| [ M1 for a comrect exprew«;n for VT
VT=) I 453" or (condone missing brackets around
WS or W2
> el
or V'18"+6 or 3\/; or 7.34 or =
~
J.; Al if ‘/‘: seen and answer then given as Tw/(_v 1sw and award
| _full marks
Total 4 marks
C.Frequency
13 (a) 7.32,52, 66,74, 80 Bl
(b) If a graph is ascending B2  (use overlay) Fully correct cf graph — points at ends of

you can ft for the marks
in parts (c) and (d)

intervals and joined with curve or line segments.

If not B2 then B1(ft from a table with only one arithmetic
error) for 5 or 6 of their points

either

plotted correctly at ends of intervals not joined

or

plotted consistently within each interval (not at upper ends of
intervals) at their correct heights and joined with smooth
curve or line segments.

(ignore curve/line from 0 to first plotted point)

(©

32-34

Bl

Any value in range (ft their CF graph reading across at 40 or
40.5)

(@

Ml

For a correct method to take readings at 18 and 65 (eg 6 and
77) even if not given values or error reading the CF scale (fta
CF graph if method shown)

eg (77—6) < 0.6 oe

Ml

ft dep on previous M1 for their difference (working must be
shown if incorrect values used)
ft finding 60% of their difference dep on previous M1

42,43, 44

Al

ft award full marks for an integer answer in the range if not
from incorrect working and ft their CF graph if value outside
range (but for this accuracy mark all readings must be correct)
ft their graph but answer must be whole number (value
rounded or truncated)

Total 7 marks



14

(@

48

B1 allow 47 — 49

Accept " where n is in the range 47 — 49
110

(b)

16

BI allow 45.5 —46.5

(©

40 and 56

M1 for both values. LQ of 40 — 41 and UQ in the range 56 — 58.

or for use of 15 and 45 (eg indicated by marks on horizontal axis
that correspond to 15 and 45 on the vertical axis.)

or for use of 15.25 and 45.75 (eg indicated by marks on
horizontal axis that correspond to 15.25 and 45.75 on the vertical
axis.

16to 18

Al accept 16 to 18

(@

Yes and
correct reason

BIft dep on M1 in (¢) but ft their reading of the horizontal axis.
For stating yes and the IQR for the Algebra test is greater than
IQR for the Geometry test oe

If using value in (c) less than 9. only accept ‘no” and IQR for the
Algebra test is less than the IQR for the Geometry test oe.

60— *50° (= 10)

10 I
M1 may be seen embedded as __ (=_) oe
60 6
(eg reading of 50 from graph stated or indicated by marks on

vertical axis that correspond to 64 on the horizontal axis).
Allow 60— 50" —1(=9) oe

10" "10'-1
v
60 59

n n-1 | .
M1 for use of __x with any integer n such that 2<n <59
60 59

Al oe (accept 0.025 or better)

9
Allow (=0.02 or better) ifusing __x __
295 60 59

Changing the Subject

1

(a)

3

A
ac=M+bhd or -ac = -M - bd or —!

bd

= (= —

¢

Total 8 marks

For a correct first stage

M +bd Al M b M -bd
t '

o, @9 a= a=
< < < <
[must have been seen with a = to

award accuracy mark]

(b)

(d)

Sx<3944 ce

Oatvr

m" =

S
mxSr=6a+tr
Srm —r=6a

Sm -1

Accept as equation or with the
wrong inequality sign. Also award
M1 for an answer of 8.6 or 8.6 with
an = sign or the incorrect inequality
sign

Ml

Ml
Ml
ba - Al Oba

or for »
1-5m

NB: to award Al we must see

o

Oa
r

— in working if
Sm® -1 Sm® -1

alone 1s given as answer

17

Vrn: n +d or y

4 Ml

w-n'=dor-d=n-wm or y-l=—

MI

n'(y=1)=d or —d =(1-y)n’

M1 for factonsing »° from a suitable
expression

d

or m°
y-1

Al

Accept n =

Penalise <

Total 4 marks




Properties of Numbers

12 (a) F¥x5x7

Bl

accept 3 < 3 <5 < Toeor 315

(b) M8’ 7

L)

B2

fully correct answer
(allowx= 11, y=7 z=35)

(B1 for an answer in the form 37 x 5% x7° where one or
two of p. g or r are correct)

Total 3 marks
5 (a2 |eg720=2x360=2x2x1800r L :;“‘:;l‘::’e" stages in prime
720=3 = 240=3 = 3 x 80 etc
2222335 M1 condone inclusion of 1 (may be
a fully correct factor tree or
ladder)
2x2x2x2x%x3x3x5 Al deponM2, accept 2°x34x 5
5 1 B1
(b)
Total 4 marks
6 (a) 36,72, 108, ... and 120, 240, 360, 2 Mifor any correct valid method e g
or for starting to list at least three multiples of
2.2,3,3am42,2,2,3.5 each number
or
2.2.3.3and 2, 2. 2, 3, 5 seen
(may be in a factor tree or a ladder diagram
2 36 | 120 and ignore 1) (Allow 2 ~ 2as 4)
2 | 18 | 60 . S
3 | 9 30 or a fully correct “Venn™ diagram
RN
or 382120502 2.2,3,3,5 0e
12
360 Alor2’ =37 < 5 oe(allow 2’ .37 5)
(b) ' x7'x11 2 B2 for 5" x7* x11(in any order)
(B1 for 660 275 or
comect unsimplified product or
5" x7"x11° where 2 of o, b and ¢ are correct)
Total 4 marks
Circle Theorems - Angles
19 Angle BCE = 73° Angle BDE = 73° 34 5 Ml angles may be written on the diagram
Angle DEB = 73° Angle DEB = 73° Ml
and Angle DCB = and Angle DBE =
18073 (=107°) 180-73x2 (=349)
Angle DCE = 34° Al
eg Alternate segment theorem B2 for a full set of reasons relevant to their
Opposite angles of a cyclic quadrilateral sum to method
180° (B1 for at least one relevant circle theorem)
Alternate angles are equal
Angles in the Same segment are equal
Angles in a triangle sum to 180
13 (a) (1) 62 3 Bl
(a) (11) 118 Blft 180 — their (a)(1)
(b) 62 B1
Total 3 marks




Linear Simultaneous Equations

12 Elimination Substitution 4 M1 for a correct method to eliminate x or y:
E.g. Eg. coefficients of x or y the same and correct
2lx -6y =102 3442y T operation 1o eliminate selected variable
21x+35y=-21 3[ - )*'-‘ s (condone 1 arithmetical eror)
(—41v=123) or
Tx-34 o
3x+ 5[ - ] =3
£ - for correctly writing x or y in terms of the
or other variable and correctly substinuting
35x-10y =170
6x+10y=-6 3-S5y
7( - ]— 2y =34
(41x=164) 3
or
~3-3x
Tx - 2( ;
Al deponMlforx=4ory=-3
E.g. M1 dep on M1 for substitution of found
Tx-2x-3 =34 variable
or
repeating the steps in first M1 for the
second variable
x=4 Al cao
y=-3 A correct answer without working scores
no marks
Total 4 marks
[6 | 35a+3p=196and 3a+2p=1220e M2 for an arithmetical 5 | M1 for setting up both equations oe
or method (must see the Allow the use of apples and pears oe
Sa+3p=196and 3a+2p=1220e calculation to find 0.2 or theoughout, ¢.8.
0.26 or 0.74 and 0.48 o) TEEhGE 3 ot =105 b
E 3 apples + 2 pears = 1.22
E.g. Eg. g M1 for a correct method to
15a+9p =588 10a+6p=3.92 6.1(0) - 5.88 (= 0.22) 0e eliminate a or p: coefficients of a or
B P o p the same and correct operation to
15a+10p=6.10 g P i 3.92-3.66 (= 0.26) 0e eliminate selected variable (condone
Subtracting ubtracting or any one arithmetic error) or
i a=10.26 1.96 - 1.22 (= 0.74) 0e to find the cost of 1 apple and 1
(-p=-022) ( ) and 1.22 - “0.74" (= 0.48) i) pos
Eg Sa+3p=196 and 6a+4p =2.440e
Subtracting
Ezg. Eg. Eg M1 (dep on M2) for substituting
S5a+3("0.22") =196 | 5("0.26")+3p =196 3% 0.22 (= 0.66) their value found (must be > 0) of
or or 1.96 - *0.66" (= 1.3(0)) one variable into one of the
3a4+2("022")=122 | 3("0.26")+2p=1.22 “1.3(0)" = 5 (=0.26) equations or
or for repeating above method to find
Eg 5 %026 (= 1.3(0)) second varniable or
; 1.96 - *1.3(0)" (= 0.66) for third working column allow
a+ p=048 08 “0.66" +3 (=0.22) ka+p)=kO49)or
or ) for a complete arithmetical method
Apple and pear is 0.48 oe to find the other value
i R 10 M1 (dep on M3) can be implied by
10x"0.26"+10x"0.22" or (a+ p =) 048x100e or k(a-+ p) = K(OAH)x lo(a‘_:'z) o' s e v
>0
Working required 4.8(0) Al dep M2
sty Total 5§ marks
Compound Measures
;i <1000 3 M1 For one of <1000 (eg sight of 81 000) or (+60 + 60)
(60 = 60) or <3600 or <3600 oe
or sight of 81 000 or 1350 or 0.0225
K1 1000 81 81 5 M1 For a fully correct method with comrect use of
en | Wag WERS W brackets eg 81000 + 60 ~ 60 is M1 only if not
recovered
o . or = or 22l
2 2
Total 3 marks
9 19.3 = 150 2 Ml for 19.3 = 150
2895 Al  for 2895
Total 2 marks




Sets -Venn

i
[¥3)

16 | (@ Sty : B

For all sections completed correctly
(B2 for 5 or 6 sections correct (excl x).
B1 for 3 or 4 sections correct (excl x) )

(b) 2x+6+x+2+4+9+9+11=280 3 MLt

(80—6-2-4-9-9-11)+3

ft their Venn diagram

A correct equation to find x or
subtracting all numerical values from 80
and dividing by 3 or other fully correct
method to find x with all sections
completed

correct value for x

38 Bl

their 2x + 12

1 ()

Total 6 marks

Bl

2,4, 6,
(b) 5.7.8.9.10, 11,13, 14 1

Bl

(©)

Ml for £ witha < 14 or
14

3 .

= with b >3 or

b

for 3 and 14 used with incorrect
notatione.g. 3 : 14

=l

Al for % oeor 0.214(..)

Completing the Square

22 vi-61)+5 223 - 6x - 25)

2l{x 3 15 2(x 3 + 1845

Total 4 marks

Award full marks if a_ b, and ¢ are
correctly stated and 23 - 2(x - 3)*
Is not stated anywhere

SCB3for 23 - 2(3 ~

CB2for ~2(x -3

C B for

Total 4 marks



20 graph drawn in shape of a quadratic 4 M1 for a quadratic with a nunimum
with a minimum in any quadrant
x=l.y=4(1-1y-a M1 for finding the nurnmg point (may be seen marked on the graph
as (1. -a))
a M1 for finding one of the intercepts (or award for any one correct
x=1%J—oe ory=4-a coordinate shown on graph)
! va va
©.4-a)or (1+32.0) or (1-2.0)
Note: The 0’s can be ignored (as shown in the diagram)
Correct graph Al for a fully comrect graph
' / e quadmtic shape with mumimun i the fourth quadsant and
e e marked as (1, - a) oe
3 b | J‘_'
® x-axis intercepts marked as (I*T.O)oeon the positive
x-0x1s and (l—-‘{j.O) o¢ on the negative y-axis
P, ®  yeaxis intercept marked as (0, 4 - a) oe
- Note: The 0°s can be ignored (as shown in the diagram)
|
Total 4 marks
(B) | y=2(x"~10x)+9 or M1 for a correct equation for a first
0 step in order to complete the square
.r=2[x‘-10x+;]
eg. M1 dep
_.-:z((x-sr-s-‘)w or
.I'Tz[‘-'l'—.‘), -5 +%] or
y=2(x-5) 4l ce
(.\'—5]: _)":41 ob M1
Jnu 4 |Aloe
34
2
Total 5 marks
Problem Solving with Algebra
s 4 B1 for 80
a+75 M1 for setting up an equation using the
for 2 =74 ceor 73 median or for 73
- for 80 - 16 (= 64) o¢ M1 for using the range correctly or for 64
64, 73, 80 Al answers can be m any order
Total 4 marks
10 5x74(=370)or 6 * 77 (= 462) 3 MI! one correct M2 for
or product T4+(3 ©6)oe
55074(=3.7)or6x0.77(=4.62) or77+(3x35)oe
6x77-5x%xT740r" 462" - “370" M1 from correct (where 3=77-74)
or working
(6077 -5%0.74) = 100
or (“4.62" -*3.77) * 100
Working not required, so corvect answer scores 92 Al allow 92/100 or 92% or 92 out of 100
Sull marks (unless from obvious incorrect
working) (trial and error scores no marks unless correct -
and then 1t gains full marks)
Total 3 marks
Indices - Negative and Fractional
(©) L I 7 2 M1 for one correct step
a'xa=a'or —=a’ >
a N -
1]
a _ 3
or p a
[ 1 I Al oe
I ® ] | 250 | 1 1Bl



Ratio

(AC -»,{cw +(20° (=200 or
(AC -),’w* +(2) (=vZ0)or

w-),fta}’ «(2F +3F (=VIor
(AF =) ,fw’i’ﬁ)‘ (3 (=P or

2 3130 2 3 )
- - 3450(= 460
24647 ( 230)“2+6+7x X Yor
*3450(=1610) or —— =1 |
24647 24647 3/
(7-2)x"230"0r7 x 230" = 2 = "230" or M1
"1610" - "460" or "%"~3450
] 1150 Al
Total 3 marks
10 43 12 by 496 3 |M1
eg;x?(- E)oe 0r0.--h<3[- ﬁ)oe or
4 12 24
eg—x3(=—=24) and 024x4(==—=0.96)(or 3.36) or
5 5 25
g 2 %300(=240) and 024x400(=96) (or 336)
eg"u"t" 9% _'[_ 336] Ml or 048 or 48% or correct unsimphified
35 700 | 700 ) &4
330 700 700 fraction eg 5
"24" "096"[ 3.36] :
= ocor
3+4 7 )
"240"+ 96" (336 ]
d=2221 o0
3004400 | 700 12
= Al cao
28
Total 3 marks
Indices
1 (0] x>=3 1 ) Accept =3 <x
(b) dy-ys8+13 2 M Arranging y's on one side and the numbers
0n the other side
(allowdy-y =8+ 1308
ody-y<8+130e
ordy-y>8+ 1308
ordy-yz8+13o00)
ysloe Al ABow y < 2173
Total 3 marks
2<x<453 3 . 1 1 v
(b) T+ledeciT+ i dea-degh x<43 M1 or one side of the mequality
) 4 4 comrect, e.g. 2or4.5
(T+D<x=<(17+1)yAor M1
7 1 17 1
—fenl XS — -
g 4 4
Al Accepty >2,x<45
3D Trig/ Pythag
21 eg M1 for a method to find an expression for length AC or length AF

with or without x or
X can represent any number

eg.
AB:BC:CF=2:1:15

AC? :m[:ﬁ'

eg

(CAF =) lm"[ 3

' ;D.vr' ] -

33.854..)or

(CAF=) tan™* [7%— ] (=33.854..) or

L[ W20
- 1
(CAF =) cos ['\h_‘?

(CAF =) s'm"" 7%] (=33.854..)

] (= 33.854...) or

M1 for a complete method to find angle CAF using length AC or
for a complete method to find angle CAF using length AF with or
without x or

X can represent any number

AB:BC:CF=2:1:15

(CAF =) tan ™' [ % ] (=33.854..)

33.9°

Al answers in the range 33.85 - 33.9

Total 2 marks



Basic Probability

5 3
1 ® e . Bl oees 2. 85 450
20 100
(b) eg1-(0.25+0.2+0.2)(=0.35) 3 M1 allow use of their “0.45" from part
or | - (“0.45" +0.2) (=0.35) (a),
or 300x(0.25+0.2+0.2)(=195) check the table
eg 300 X “0,35" or 300-"195" M1  for a complete method
105 Al 105
vard — M2
cao (aw 300 only)
Total 4 marks
6 28 + 0.35 (= 80) oe eg (28 + 7) x 20 (= 80) 5 M1 _indep for calculating total number of sweets

1-(02+0.35) (= 0.45) oe
or (0.2 +0.35) * “80” (= 44) or 28 + “16” (= 44)

or for a comrect equation for missing values eg
x+2x+02+0.35=10¢

(can be implied by 2 probabilities that total
0.45 in table if not contradicted in working
space)

(or 0.15 or 0.3 seen in table — either order)

045 =3 (=0.15) 0
or 0.45" x “80" (= 36)
pelfcssifpurl 2
“80" = 0.15" or 80" ~ “03" (= 24)
or 36"+ 3 or 36" + (= 24)

2

Ml

M1 A correct calculation for the number of white

sweets or the number of pink sweets

12 Al
Linear Graphs
" Gradient = (-} = 2 oe 3 M1 | Correct method to work out the gradvent (4)
accoptd + 200 or 'm*= 2
y*-2x=10e a2 not A2 then Al forl » - 2x=1
or=2e-1
Ofry= 2k=-10ry==2xs¢
I | | Total 3 marks
1 (a) | 5+13 ~4+1 2 M1 for a correct method to find one coordinate or for one
2 9 coordinate correct or for (—1.5, 9)
9.-1.5) Al oe
(b) 3 | Bl
(¢) No with 1 B1 No (o¢) and e.g. hine goes through (100, =298) or (101.3(3..).
reason 3
'302)01"—(:-:. }02]M(3~100)-302- 2 not (+)2
Total 4 marks
Expanding Brackets
4 (3) Ik-21+6c+s | 2 M1 For 3 or 4 terms correct
5 - 13 AL
(b) X3 =2+ 7x =~ 14 2 M1  For 3 correct terms or for 4 correct
terms ignoring signs or for
x* 45x + k for any non-zero value of
korfor.. +5x-14
x* +5x-14 Al
15 '] (3 + 242+ 1) = 100 ADL, Ml or (2x = 3x)+ 2(2c + 1)+ 3r = 100 oc
AO2 or(2x % 3+ (2 = (<1 + 1)+ 3x+ 1 + 1= 100 ac
ather p are plable but 7 g must go on to
form a comect oquation.
&+ Tx-98=0%| 2 Al Accept % + Tx + 2= 100 if M1 awarded
* Answer given
b | Gxr Im-T=0) A0 M2 B B
o (=) T:Ju.nsz“(r:} 722401
12 12
If not M2 then M1 for (3x £ 14} 2x & 7)
—7:J;!-4-61-9€
or (x=) ¥ 2XOXR
2x6
x=33 Al Dependent on at beast M1 Ignore negative rool
(Area =) M ft Dependent on at beast M| and x > 0
6% 35700 (3= "35)=(2%°357)
ns 5 Al
11 a|2¥-x+6w-3or2¥+5-3or 2 - S - 28x + 1S 3 M1 for expansion of any 2 of the 3
¥+3Ixr-Sx-150rx-2v-150r brackets (at least 3 of 4 terms
¥ -l -x+Sor2¥-1lx+5 corect)
eg. M1 (dep) ft for at least half of their
7 4 8¢ - 3 - 1 - 25x + 1S or terms correct in second expansion
' —4r -3+ v+ 1S or (the correct number of terms mus!
270 <11+ Sy + 6 - 33+ 1S be present)
Al




Fractions

2 18 9 3 M1 both fractions expressed as improper fractions, no need for = or »
eg — and — oe 36 27
7 8 may be equivalent to those given eg Eor-g etc. A student could
invert % and show multiplication - as shown in the 2nd M1, thus
mark is then implied.
18 8§ 144 63 M1 or for both fractions expressed as equivalent fractions with
€8 —X =0 OF 0¢ == 1 = 144 63
7 56 56 demminalonlhllarucotmwunmlupkoﬁMSeg?-'r;
E,E,ﬂ:'_-zi shown Al Dep on M2 for conclusion 10 23 from correct working - either
7 9 3 7 7 7
ﬁ,ﬁzwf‘_'ﬁ::E sight of the result of the multiplication or division eg 144 must be
7 9 63 3 7 63
or +ﬂ-'! 8 16 .2 seen and then cancelled or correct cancelling prior to the
7 % 7 °7 multiplication to 15
or 18,9 144 63 144 _16_,2 7
7 8 56 S6 63 7 7 or %
or comrect working to 16 and writing writing 2% = % (maybe on first line of working) and correct
B
2£,E working as far as LHS=l—6
7 7 7
NB: use of decimals scores no marks
Total 3 marks
K 16 20 5 7 4 18 3 M1 for comrect improper fractions or
T(')T“‘ 'ﬁ( x’)al fractional part of numbers written
correctly over a conmmon
denominator (no need for minus
sign)
112 60 ‘7 518 -3 11 Ml for comrect fractions with a common
21 21 21 21 A denominator with minus sign or
<1 _,18 _ 28 .18 mixed numbers to the stage shown
112 60 _52 10 3 1h_.10 Shown Al Dep on M2 for a correct answer
BT R RS TR T T from fully correct working
o7 18 _,28 18 .10 ) ‘
T T ] ] If all 3 fractions tumed into
- - - mproper fractions on the first line
16 20 52
e = = == then the student
3 7 21
clearly needs to show that the LHS
52
21
Total 3 marks
Basic Factorising
2343 -2 2 202 £ 2 M1  Any correct partially factorised
e 6° (3" ~2¢f), 09 2/(9¢ [* ~6e') expression with at least 2 terms in
eg ¢f (18¢f* —12¢%) the common factor or for the correct
) common factor and a 2 term
expression inside the brackets with
just one error
6’ f(31° -2e) Al
Total 6 marks
() Qe-3dy2e+3ay | '[B!
(d) (4-x)3-x) (x=4)x~3) 3-x 3 Ml for either munerator or denonunator
x(4-x) x(4-x) v factonsed correctly
Ml for both numerator and denonunator
factorised correctly
Al oe




Similar Shapes A&V

16 060 ( 4 205( 3 Ml for a correct linear scale factor
g d_] =3) 13,000 222 (=2 =0.79)
105! 3) 960! 4)
3\ (4} Ml for a complete method
(-] <928 or 9:s‘|—[ oe
4 3)
522 3 Al
16 98 27 2 4 Mi
| =2 B = =l oe
125( 125] or02160r 12598 (=27) ria
27 . 3 125, 5 M1 for the length scale factor
ﬁ(zi or -,_1(:? maybeseenasaratioE.g 3:5
3 3 Ml
_wlw Jy—n2e
1 3 or 3 ir o€
Al for %h oe (may not be simplified)
Alternative scheme _ _
1‘”,"_13“_,_):”’ _ 98 _‘lm__-h oe ihm 4 M1 sets up an equation using scale factor
3 3 125 3 5
k=3 M1 for the length scale factor
5
1-+2+ or h-+3u) oc M
Al for %h oe (may not be simphfied)
Volume and Surface Area
15 dxr® L Ml foruse of, for example, » and 2r in an
Eg R aid )= 27(2r)k oe equation condone omission of flat
surface area
h:'—:r orr:%k Al for a correct expression for either ror b
14 ’ , W3 Ml dep on award of first M1
. . 5 W .
Eg i 3“'7“ e Fxidr) ,|r fit for candidate’s expression for ror h
OR for correct expressions for volume of
B : :
1 4 . WA hemisphere and volume of cylinder :
Pt E" x and 7x(2x }” ) xh both in terms of either » or
4500 4 Al
17 (a) 21 + 2ar<2r 6r° 2 Ml
Al
b) |SA 6m:4m=3:2 Shown | 3 M1 fi thewr answer from (a). must be m terms of r.
Ratios could be seen as fractions throughout eg
3
2
Ve : Vi=2ar" % ar’ Ml
=3x2:4=3:2 Al

oe eg ratios could be = :1

b | e



Circles and Sectors

20 e 4 | M1 oea correct expression or a comrect equation for
eg.'!dxl’d--tx:rx(sdH--‘O)OCOl' the shaded area (must be in one unknown only)
4r < 4r-4 % 7% (=40) 0e or Wwhere

d = diameter
1V r = radius
4,1»[ x = side of large square
4 w = side of square when shape divided into 4
‘--:{‘ } (=10) oe
, M1 oea correct expression for d or 2d or ror 4ror x
(=6.826..)or 2d = l60 (—136"’ ) oe or w
’ ’ 640
3.652..
16-4x 16 ( - -Joe
’ 2 - ’ =6.82
=025~ (13.652..)or w =02~ (= 6.826...)oe
(perimeter =) MIft  dep on first M1 For substituting values into a
8 » “6.826..." (8 « diameter(or side of small square when calculation for the perimeter
dwlded)) use of their . d. x. w
or
16 < “3.413.. (16 ~ radius) oe
or
“13.652..."(4 ~ side of square)
54.6 Al 544-.547
Total 4 marks
Solving Quadratics by Factorising
15 (a) e.g.%x (e84 2= Cx=~5) M1 correct algebraic expression for area
or O:ﬂ(h +3)2r-3) oe
- %x(sl\_,_ux’&_’)-l” M1 for correct equation with brackets expanded
or 8¢ = 12x + 6x - 9 = 266
shown 3 Al for completion to given equation
dep on M2
) | —-6+436--8800  6+36+8800 6+/8836 M2 Ifnot M2
2x8 or 16 or 16 then award M1 for
or (4 —25)(2x + 11) (=0) —-6:,[(-6)’-4xsx-z75
2x8
Condone one sign error in substitution:
allow evaluation of individual terms e.g. 36
in place of (=6) [allow ~67 or 6° in place of
(=6)*. throughout allow + rather than = ]
or
(Ay £25)(2x £ 11) (=0)
(if student gains M1 and shows both
answers the 2* M1 can be awarded)
ft from an incorrect 3 term quadratic
equation
6.25 0e 3 Al deponMI and 6.25 oe alone given as
final answer
13 (a) 152 -2x—-6 2 B2  for comrect differentiation
(Bl __for 2 of 15x% ~2v. ~6 correct)
(b) “153-2x-6"=20¢ 4 Mi l‘lforcqmnglhclrd\ dvto2
1562 - 2x-8(=0) Ml (dep on MI) ft their three-term quadratic
eg (3x+2)(Sx-4)(~0) M1 for solving their quadratic equation using any
correct method - if factonsing, allow brackets
24 J(2) - (4x15x-8) which expanded give 2 out of 3 terms correct
x=— EY a— (if using formula or completing the square
“ allow one sign error and some simplification
allow as faras e.g. 2 ke ‘:(;480 oe)
2 4 Al oe. dep on M2 (allow ~0.66 or better),
3's Both values — 1sw any attempt to find y
coordinates
Total 6 marks




Graphical Inequalities

13

y=-3o0¢
x+y<loe

y<2x+2oe

B3 for all 3 correct inequalities
(B2 for 2 correct inequalities
BI for | correct inequality)
Allow < mstead of < and

- instead of >

4 (a)1)

(n)

()

Correct line

Bl

| Total 3 marks

Forx = 1.5 drawn

Correct line

Bl

For v = x drawn

Correct line

Bl

Forx + y = 6 drawn

(b)

Indices

Correct region

Bl

dep on B3 for comrectly ndicating the
region R

accept unlabelled or unshaded if clear.
Shading can be “in” or “out’.

I pié

1| BI

Total 4 marks

16m"

2 |82

if not B2 then

Bl for am' or 16m* or 2'm"* b#0.12 a#1.16

14

27 =42 x 2"or 128 = (27)* = 2*

7=2(2x) +x

14

3

M1 peplacing 128 by 2" or 4 by 2°

M1

Al

Total 3 marks

21

Ml

187=(23)™ or 2" x 3™

Ml

3 —14n-5(=0)

Al

eg (3n+1)n-5)=0)

S l-u.[(-l-u’ ~(4x3x~5)

2x3

Ml for solving their 3 term quadratic
equation using any correct
method - if factonsing. allow
brackets which expanded give 2
out of 3 terms correct (if using
formula or completing the square
allow one sign error and some
simplification — allow as far as

6

Al aNow-0.33 or betier fx -%



Basic Trig

8 12.6 126 3 M1 Or use of tan to find horizontal side
0852 =——orsin 38 = —— 12.6 x tan S2 or
o o 12.6
(=16.12...) and a correct
tan 38
first stage to find x eg
x* = 12,6% +"16.12...% or
"ME 1Y *
sin§2 =012 o
X
Allow correct first stage of sine rule
12.6 12.6 126 M1 Accept decimal correct to at least
(x=) or — (= )or 3SF
cosS2 sin 38 0.61566... — ~
Or (x =)¥12.6° +"16.12.." or
"1612."
o) s
Allow fully rearranged sine rule
20.5 Al  204-205 n
Total 3 marks
Advanced Trig
15 . / i
%xlelx&mll&(=29‘l...} 3 | M1 for the area of half of the kite
egh%%x““m“s M1 for a complete method
58.3 Al accept 58.2 - 583
Total 3 marks
Recurring Decimals to Fractions
17 eg x=034545.... and 100x = 34.545.... 2 M1 for 2 recurring decimals (they must identify
with intention to subtract or show the pair they are using) that when
OR subtracted give a whole number or
10x = 3.4545.... and 1000x = 34545.... tenminating decimal eg 100x = 34.545.... and
with intention to subtract x=0.34545.... OR 1000x = 345.45.... and
10x = 3.4545.... with intention to subtract. (If
Must include algebra as the question asked for recurring dots not shown then showing at
‘using algebra’ least the digits 34545, 1.e. 5sf for one of the
numbers that they are using)
OR
0.3 +0.0454545.... and
Eg 10x = 0.454545... and 1000x = 45 4545..
eg 100y — x = 34.545... - 0.34545.... and shown Al . 19
342 19 for completion 1o =
99x =342 and —= = 35
99 55
OR 1000x — 10y =34545.... - 3.4545... and
342
990x = 342 and 232 _ 19
990 55
OR 0.3 +... and (1000x —100x = 990x = 45)
45 3x99+45 19
and 03+ —=—""—"=— 08¢
990 990 55
Total 2 marks
IQR from Discrete Data
12 a 141617182021 222323 4 AO3 Mi arrange in order or
» One of 21(median), 17(LQ), 2(UQ) identificd
(M4 1617182021 222323 24 Mi Identify any two of 21, 17 and 23
)
(14 16 17 I8 20)and
(22232324 4)
2317
6 Al cao
b Carmelo and reason AO3 Bl ft from (a) Carmelo - he has a lower IQR oc
using IQR

(IOR must be part of the statement)



Sets Notation

14 | @

7,8,9,10,11

completely correct.

(B1 for 4 or 5 correct and no
more than 1 incorrect or for all
terms seen correctly placed in a
Venn diagram or for a correct
description of the numbers in
the set but not listed, eg 7 < x <
12)

(b)

eg 2,4,6

forany3of2,46,8 10

Quadratic Inequalities

(20

g (4x + 3)(x = 2) or (x w) TECI Y

(x=) -¥; and 2

Total 2 marks

™M first step to finding the cntical values

for two correct critical values

i< B 5 B

(dep on two critical values having been found)
for a diagram showing the inequalities

OR x < a and x > b where a is their lower critical
value and b is their upper critical value

ORx>2 ORx< = OR —>x>2
3 4 4
x< ‘A A for both correct Inequalities
x>2 1
Total 4 marks
Algebraic Fractions
23 20 2Ax=+6) 20 __2(x+6) 3 | M1 for writing the first two fractions with a
®5- 3% ¥-36 (x—6)x<6) (x-6)x+6) conunon denominator (may be a single
o denominator) or multiplying both
20x-6)  Ax+6Kx-6) fiactions by % and wriling over a
(x =36)(x—6) (x° —36)(x—6) or : = -
20-2(x+6)
(x* ~36)(4-x)
§-2x 1 _8-2x 1 - M1 for sunphfymg first 2 fractions 10 a smgle
. ¥-36 4-x (x=6)x=6) 4-x fwiw'ﬂdmlsmdmﬁbﬁs
N 2 numerator — must be correct, and showing
20x-2x" - 48 1
(x* =36)x=6) & 4=x imtention lOIlIﬂllply b)' ﬁ
8-2x ol or
(x* ~36)(4-x) expanding the numerator of the full
solution and writing as a single fraction
2 Al 2
¥ 36 n (x=6Xx+6)
Toral 3 marks




Proof
15 Egnmn+ln+2

(' =’

((ne1 =’ +nsnsl=n’<+2n+loe
((m+2 sl +2n+2n+4 wedn+doe
or

Egn=1Lnmn+1

((n=1) =" <=n=n+l=n" <2n+loe
(" =)’

(el s snenslan’ s 2neloe

M1 for 3 appropriate terms for their 3 numbers
and for correctly finding the expansion of at
least 2 squares

(Allow 2 ~ muddle number + 2)

W +2n+2n+4 (=207 +4n+4) oe and
2n+1Y =207 20+ 2m+2(=20" +4n + 2)0e
or

n =2n+len’ +2n+1(=2n" +2)oe

M1 for finding the sum of first and last square
and double the square of the middle
(Allow 2 - middle number + 2)

Eg 2 +4n+4=2n" +4n+2+20e o1 Complete proof
Ax+1) +2=2x+1) +20e
o

=

20" + 2" +20e

Al for conclusion from two correct
expressions
eg 2 s dn+saamd 2’ s 442

Percentage Change

Total 3 marks

4 0.07 % 10 800 (= 756) oe 11 556 3 Ml
10 800 + *756° M1 M2 for 1.07 = 10 800 o¢
Al
Constructions
2 Two pairs of intersecting arcs with M1 for 2 pairs of arcs that intersect within guidelines or correct
equal radius centre D and E perpendicular bisector without arcs.
Correct 2 Al
bisector
with arcs
\ Total 2 marks
5 Fully correct angle B2  Fully correct angle bisector with all

bisector with all
relevant arcs

arcs shown
B1 for all arcs and no angle bisector

shown drawn or for a correct angle bisector
within guidelines but not arcs or
nsufficient arcs
| | | Total 2 marks
Transformations of Shapes
5 (a) vertices at (-9, 6) (-9, 9) (-3. 9) (-6, 6) Shape in correct 2 B2  BI for congruent shape in correct
position orientation but wrong position
or quadrilateral with 2 or 3 vertices
correct.
(b) vertices at (7. 3) (10, 6) (13, 6) (13, 3) Shape 1 correct 1 Bl
position
(c) enlargement 3 Bl  for enlargement, enlarge, etc so long as
no mention of rotation, reflection or
translation, flip, move etc.
scale factor 2 Bl SF 2, double, two times etc.
centre (-3, 3) Bl (-3, 3) stated. Accept about, from etc.

with no mention of line. or column
vector.

Total 6 marks



Similar Shapes Linear

6 (@ |15 6 42 6 M1 for a correct scale factor, accept ratio notation eg 6: 15
— of — OoFf — Or ——oe
6 15 6 42
250r040r0.7 or 1.4(2857......)
10.5 Al oe
(b) |195+250r195x%x040e0r M1 If using DF ft their answer from part (a)
12,122
(a)
78 Al oe
Total 4 marks

Prisms and Cylinders

Volume = 2970 3 5512
§%12 M1 TXIS (=450)
—x15 2
2 M1 (dep on 15t M1) '450'x6 6
A1 cao
Mass =
5x12 SC: If no marks awarded then award B1
= o 15x6.6 for an answer of 5940
Circle Theorems -chords
16 (a) xx+4)=12(12+x) Shown 3 Mi
¥ +4x =144 +12x M1 for at least one correct expression
Al for completion
(b) i [_8) — axlx(—142) 206 4 M1 M1 for correctly substituting into the
= 8+ V(-8) —4xIx(-144) or quadratic formula
2 condone one sign error in
84/0 axin(-144) or &Y “87-Axix(-144) substitution; allow partial correct
2 2 evaluation
f : M1 Ifthe first M1 1s awarded and an
f - =) ==
81v640 or SyCe) 5% answer of 16.6.... or 4 + 410 seen
2 2x1 award this M mark
8+ 8\/1—0
or .
NB dcno:ninmox must be 2+1 or 2 and there must
be evidence for correct order of operations in the
munerator
Allow + instead of = i the formula
Al (depon M) 166....
Bl (depon MI1)20.6-20.65 ft
Total 7 marks
Compound Percentages
10 150000 x 0.82° 3 M2 ot M2 then M1 for 158 year
@8 150000 x 0.82 (= 123000)
of 150000 x 0.18 (= 27000)
SC 81 for
150000 x 1.18 (= 177000) or
150000 x 1.18% (= 246454 8)or
150000 x 0.54 (*81000) or
150000 x 0.46 (» 69000)
82705 A Accept 827052

Total 3 marks



