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Updates

» For up-to-date information and support on the changes for summer 2022,
visit the 2021/2022 exam changes area at aga.org.uk

» To reflect that we’re recovering from a pandemic, Ofqual has said that
summer 2022 will be a transition year for grade boundaries. This means
they will be set ‘based on a profile that reflects a midpoint between 2021
and pre-pandemic grading’.

» Grade boundaries are never set until exams have been sat but, overall, we
expect results to be higher than they were in 2019, but not as high as in
2020.

» This will help to mitigate the impact of the pandemic on students sitting
exams this summer. Visit Ofqual’s blog to learn more about how they plan
to grade exams in summer 2022.
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Avoiding malpractice

In line with JCQ malpractice guidelines, please remind students that they must
not:

» share assessment material on social media, regardless of whether that
material is genuine or fake

» have a mobile phone in the exam, even if it is switched off
* have any notes in their possession, whether relevant to the exam or not

* have a watch of any kind on them in the exam. The JCQ Instructions for
conducting examinations require that a clock must be visible to each
candidate in the examination room.

If you're an invigilator in an exam, please ensure that you are up to date with
the requirements. Remember that you can’t invigilate an exam in the subject
that you teach.

If you have any questions, please contact irreqularities@aqa.org.uk
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Exampro

AQA’'s Exampro question banks prepare students for their first public exams.
Explore thousands of past questions with their associated mark schemes and
examiner comments to create compilations suiting your students’ needs.

Embed questions in:

* homework, to familiarise students with exam materials

 class teaching, for greater understanding of what's being asked

« differentiated, targeted assessments, to check learning of content and skills
* revision resources, for the best preparation.

AQA's MERIT offers high-quality feedback from mock exams. See the
strengths and weaknesses of your class to identify teaching focus; share
performance data with SLT; and view student reports to support individual
progress.
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Agenda

+ GCSE: KS3 - KS4

» Bridging the gap

» Composite functions

» Use of colour

* Functions - building blocks

» Spot the mistake, Andy Lutwyche

+  AQAkey stage 3 tests for years 7, 8 and 9
+ GCSE - KS4

*  AQA GCSE: 90 maths problem solving questions
*  GCSE: Completion tasks

* Here’s the diagram, what'’s the question?

* The answer is, what was the question?

»  GCSE: Foundation

*  GCSE: Use of technology - PhET Sims

* GCSE foundation - Venn diagrams

* GCSE higher - inequalities

* GCSE methods in mathematics
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GCSE: KS3 - KS4
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GCSE: KS3 - KS4

» AQA: Key Stage 3 - 4 Bridging the gap.

* AQA: Key Stage 3 tests for Years 7, 8 and 9.
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Bridging the gap - teachers guide

You are given that

6(x —4) +2(x +6) =4 (2x - 3)

(a) Show that the equation works for
x=2

(b) Prove the identity
6(x —4)+2(x+6)=4 (2x - 3)

r
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Bridging the gap - teachers guide

[ o

f(x)=6(x—4)+2(x+6) .

+
D
o

(2.4)

W/ Label

g(x) = 4(2v-3)

(2]

r
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Bridging the gap - function notation

DoeS the order Of Sometimes a function has more than one operation involved.
Operations matter’; Use function notation to represent these function machines, with X as the input:
How do we write the
algebraic notation
differently in the first two alx) —
functions machines? In
the next two machines?
ho =) —=0
How do we usually show
division when using olx)
. . X
algebra? (ie, display
vertically rather than
using the + symbol) q) — —
r(x) —— [ square } [=——=4 { +11 ]
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Bridging the gap - function notation

Stress the difference
between functions h and
p, and how important it is
to draw the division line
between the correct
terms.

For function q, try to
discourage answers
being left in the form
(x2+11)x7

For function r, discuss
how this could be
simplified to 49x2 + 11

Sometimes a function has more than one operation involved.

Use function notation to represent these function machines, with x as the input:

f(x)

a)

hix)

p()

EREEES
ERLES
(5 — =)
[ — [

e e ) |

—[square} —}[ +i1 ]
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Composite functions

A composite function is a function that is made up of two other functions.

The order of the functions is important.

This is like carrying out two operations in a function machine.

o e

Notice that if we did function g(x) followed by f(x ) the answer would be (x —2)2

Composite of
function f then
function g is
written x?- 2

o
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Composite functions

Composite of
function f then
function g is

written x?- 2

o

gf(x) |first square x |then subtract 2 Ex)ampge
X) = X

x |f(x)=x’ gx)=x-2 f(3)=32=9
0 0 -2 g0 = x -2
1 1 -1 g(9)=9-2=7
2 4 2

gf(3) = g(f(3)) = 9(3?) = 9
3 9 7 g9)=9-2=7
4 16 14 9f(3) =7
5 25 23

r
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Composite functions

(NCEE
@ g(x) =x-2 37)
3
¢(/(x))

B 0 x? -2

0 -2

1 -1

2 2

3 7

4 14

5 23
@
@ (0-2).(1.-1).(22),(3.7)

V/ Label
o
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Use of colour

Like terms Factorisation

6a +4b + 2a - 5b 5x%y + 15xy?

8a-b Sxxy + 5x3xyy
oxy(x + 3y)

Order of operations
4+2x3

4+6

10
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Functions - building blocks

BUILDING
BLOCKS

FOR
FUNCTIONS

— a2
f(x) = 2x +9 f(x)—);x_Sz f(x) =x%+4
glx) =4—3x g(x) = T gx)=2x—1
Solve f(x) = g(x) Find gf(3) Find fg(x)
Given that Given that Given that f(x) = % Given that
x2 _ 3x—4 o hat value of x must — 2,2 .
= =——, find w = 3x“ — 2, find
h(x) x+2' calculate | g(x) ! excluded from the g0 g-Ji ) )
h(=4) glx) =2 domain of f(x)?

Substitute x = —3
into 2x% — 5

ofy =

Make x the subject

4x+1
3

Make q the subject
P
ofp=

What is the output if
the input is 4?

What is the input if
the output is 36?

What is the output if
the input is x?

What is the input if
the output is y?

Credit:: Andy Lutwych/TES CC-BY-SA https://creativecommons.org/licenses/by-sa/4.0/
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Functions - building blocks
Building blocks x=—1 9f(3) =2 f900) =
answers 4x° —4x+5
h(—4) = -8 x=—4 x=2 g0 = X;Z
For functions 13 _3y-1 q= 2
4 p-3
+3
11 13 5x +2 rre
4
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Spot the mistake, Andy Lutwyche

Clumsy Clive On Function Notation - Answers

Clive is tackling his functions homework and knows that he’s made mistakes somewhere.
Can you spot and correct the mistakes Clive has made?
Can you explain what mistakes Clive has made, and maybe give him some tips so that he
(hopefully) doesn’t make them again?

Question 1:

If f(x) = 3x — 2, find:
a. f(2)
b. f(=2)

Clive’s answer: Your answer:
Substitute x = 2. Substitute x = 2.
Answer: Answer:
f2)=4 f@)=4
Therefore f(—2) = —4 Substitute x = —2.

Answer:
f(=2)=-8

What mistake has Clive made?
He hasn’t substituted in x = —2, he has just assumed that f(—2) = —f(2) which itisn’t.

Credit: Andy Lutwych/TES CC-BY-SA https://creativecommons.org/licenses/by-sa/4.0/
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AQA key stage 3 tests for years 7, 8 and 9
There are 600 fish in a lake.
The fish are bream, tench, perch and carp.
One-sixth of the fish are bream.
30% of the fish are tench.
The ratio of perchto carpis 5:3
How many perch are there?
[5 marks
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AQA key stage 3 tests for years 7, 8 and 9

There are 600 fish in a lake.

The fish are bream, tench, perch and carp.

One-sixth of the fish are bream.
30% of the fish are tench.
The ratio of perch to carpis 5:3

How many perch are there?

£ x 600 (= 100 bream) M1 | oe

0.3 x 600 (= 180 tench) M1 oe

600 — their 100 — their 180 M

(= 320 perch and carp)

Their 320+ 8 x 5 M1 oe

200 A1 SC4 120 (carp)

o
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AQA key stage 3 tests for years 7, 8 and 9

There are 600 fish in a lake.

The fish are bream, tench, perch and carp.

One-sixth of the fish are bream.
30% of the fish are tench.

The ratio of perch to carpis  5: 3 Please see page 5 of the

booklet for an answer

How many perch are there? worth full marks.
100 180 320
bream tench perch:carp 5:3
600 fish in a lake

r
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AQA key stage 3 tests for years 7, 8 and 9

100 180 320

bream tench perch:carp 5:3

600 fish in a lake

100 180 40 | 40 | 40 | 40 | 40 | 40 | 40 | 40

bream tench perch:carp 5:3

600 fish in a lake

r
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GCSE - KS4
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GCSE - KS4

» 90 maths problem solving questions

* GCSE examination questions

» Additional resources

25 Copyright © 2022 AQA and its licensors. Al rights reserved.
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AQA GCSE: 90 maths problem solving questions

Flow Chart

Here is a flow chart.

Divide by 2

Choose an

even number

Multiply by 4

Explain why (B — A) is always a multiple of 7

Answer B
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AQA GCSE: 90 maths problem solving questions

The five strategies of the resource

1 Set out cases

2 Work back familiar; work back unfamiliar
3 Find an example to fit

4 Find key relationships

5 Find mathematical features

AQAH

Strategy ldentification Item Tier
Find key relationships Terms Higher
Wheels Higher
Stretcher Higher (hardest)
Find mathematical April 1st Either

features Flow Chart Either

GCSE: Completion tasks

Put the numbers 2, 4, 5 and 9 in the boxes to make the fraction equal to the
decimal.

(1

r
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GCSE: Completion tasks

r
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Here’s the diagram, what'’s the question?

8m

6m

2m

-
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Here’s the diagram, what'’s the question?

A rectangular carpet measures 8 m by 6 m

Part of the carpet is covered by a square rug of length 2 m

8m Not drawn
accurately

6m

Show that 12 of the carpet is covered by the rug.

[2 marks]
o
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The answer is, what was the question?
A suit is reduced to £120 in a sale with | got marks in a test.
% off. My teacher told me that I'd achieved

64%.

How much were the trousers before the

sale? What was the total number of marks
availablein the test?

The answer
is 200

| won a box of sweets in a competition. | | put some money into a bank account
have eaten of them and have paying % compound interest per
75 sweets remaining. year.

How many sweets did | win? After 4 years | have £225.10. How much

did I put in the account initially?

Credit:: Andy Lutwych/TES CC-BY-SA https://creativecommons.org/licenses/by-sa/4.0/

r
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GCSE: Foundation

A pop concert has a crowd of 2000 people rounded to 1 significant figure.

A rock concert has a crowd of 2000 people rounded to 2 significant figures.

Work out the largest possible difference between the exact numbers of the two

crowds.

(Total 3 marks)
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GCSE: Foundation
Look at many examples

Number |1sf Number | 1sf Number 2sf Number 2sf
21 20 1499 1000 1499 1500 1501 1500
24 24 1500 2000 1500 1500 1900 1900
25 25 1501 2000 1501 1500 1949 1900
27 27 2000 2000 2000 2000 1950 2000
29 29 2400 2000 2400 2400 1960 2000
29.9999 | 30 2499 2000 2499 2500 1990 2000
2500 3000 2500 2500 1949 1900
1950 2000
For example, in B2, the formula is 1500 1500
=ROUND(A2,1-(1+INT(LOG10(ABS(A2))))) 2100 2100
2050 2100
2049 2000

34
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GCSE: Foundation

A straight line has gradient -2 and passes through the point (-3, 10).
Work out the equation of the line.

Give your answer in the form y = mx + ¢
(Total 2 marks)

r
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GCSE: Foundation

10=-2(-3)+corc=4
y-10=-2(x - (-3))ory=-2x+c

y=-2x+4

r
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GCSE: Use of technology - PhET Sims

= y=mx+bh
6
y=—x+ 4
AN

Save Line

-10 5 tls 10 @ Slope .

$
D y=x %x
D y=-x ;ki\

® ki

101

Credit:: PhET Interactive Simulations University of Colorado Boulder https://phet.colorado.edu Creative Commons Licence CC-BY v4.0
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GCSE foundation

Multiply out and simplify (x+5)(x—-1)
[2 marks]

What the examiner has to say

Again, there are lots of different methods of multiplying out two brackets but they all should

initially give you four terms and then the two x terms will simplify to give you your final
answer.

Answer
Question | Topic Spec|/AO  |Max Mark [National Mean Mark
28 Expand brackets | A4 |AO1 |2 0.55
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GCSE: Use of technology - PhET Sims

4 | EEE )
_,] = [ Dimensions
(x+5)(x=1)
x2 =4 [ Total area of model }

x+5

Partial products

5x -5

(x+5)(x— 1)
(6)(x) + ()(-1) + (5)(x) * (5)(-1)
x2+ (=x) + By + (-5)
2-x+5:-5

2 +4x-5 )

Credit:: PhET Interactive Simulations University of Colorado Boulder https://phet.colorado.edu Creative Commons Licence CC-BY v4.0

AQAL
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GCSE foundation - Venn diagrams

There are 135 passengers on a plane.

3 of the passengers in Business Class are flying for the first time.

In total, there are 15 passengers in Business Class.

of the passengers not in Business Class are flying for the first time.

PN

In the Venn diagram,
¢ = passengers on the plane
B = passengers in Business Class

F = passengers flying for the first time.

Complete the Venn diagram.

Question Topic |Spec|AO Max Mark |National Mean Mark

. AO1 (1)
14(a) Venn Diagrams P6 AO2 (3) 213

~

AQAE
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GCSE foundation - Venn diagrams

What the examiner has to say

The overlap of the circlesis for people in Business Class who are flying for the first time so
the 3 passengers gothere. The total in B is 15 but you already have 3 in the overlap, so
work out how many go in the other part of the B circle. You need to work out % of the 120

passengers who are not in Business Class and put that value in the right-hand part of F. All
four values in the diagram must add up 135, so you can work out the remaining number to
put outside the circles but inside the rectangle.

An answer worth full marks
Complete the Venn diagram.

[4 marks]

B F

a0

o A§=3=02.

13T -15= (20 _L_&L?—’a =30

_ lag-12-3-30 =40

r
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Transum mathematics - Venn diagrams

Ve n n Pa i nt Transum Mathematics
e 00

Claim your Trophy for 12 out of 12
Credit: www.transum.org
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GCSE higher - inequalities

3 On a grid draw lines to show the region satisfied by the three inequalities.

x < 4
yS X
x+y 2z 4

(Total 3 marks)
Label the region clearly with the letter R.

5 xandy are integers such that

-5<x<3 and 2<y<7

Work out the largest possible value of x2+ )2
(Total 2 marks)

r
43 Copyright © 2021 AQA and its licensors. Al rights reserved. AQA"

GCSE higher - inequalities

P
pwy

© Autograph

r
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GCSE higher - inequalities

Powered by Desmos

45
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GCSE - inequalities

BUILDING
BLOCKS

. " Write the
List the integers that | oo aiities
satisfy the inequalities: | that
4x + 3 S 6 represent
the shaded
7-3x<11 aren:

Find the range of
values that satisfy
the inequality
2x?2-1<31

Solve the inequality
3x-52>7

Find the largest integer
value of x that satisfies
the inequality
13-2x>7

A delivery of packages each
weighing 17kg needs to travel
in a lift with a person weighing
75kg. The lift carries a
maximum of 400kg. Find the
maximum number of packages
that can travel in the lift.

FOR

INEQUALITIES

—e

State the inequality
represented on the
number line below:

R T s S
6543210123456

State the inequality

represented on the

number line below:
*—O

S A
543210123456

List the integers that
satisfy the inequality:
-3<2x-1<7

List the integers
satisfied by the
inequality below:
x -3<x<1

Put these numbers in
ascending order:
3.4,3.04,3.404,3.034

Place one of the symbols
< or > between the pair
of numbers below:

6.7 6.708

Put an arrow on the
number line below that
represents —1.3:

Place one of the symbols
< or > between the pair
of numbers below:

-3.09 -3.019

Credit:: Andy Lutwych/TES CC-BY-SA https://creativecommons.org/licenses/by-sa/4.0/
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GCSE methods in mathematics (legacy, linked pair)

Kerry thinks of a number.

She says,

— e
‘ ... add 1 to my number to

Take 2 from my number

to get a multiple of 3 ... J get a multiple of 4

H""--_ S

What number could Kerry be thinking of ?
[2 marks]

r
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GCSE methods in mathematics (legacy, linked pair)

Answer ‘ Mark ‘ Comments

Answer or trial which leads to a multiple
of 3 when 2 is subtracted or a multiple M1
of 4 when 1 is added

11 or23 or 35 etc A1

Any number in the sequence 12n — 1

r
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GCSE methods in mathematics (legacy, linked pair)

Kerry thinks of a number n n-2 |n+l 17 |15 |18 34 |32 |35
?"Qiys i 1 -1 |12 18 |16 |19 35 33 |36
memaree | eemmmee |2 Jo |3 19 17 po| 36 34 [37
~ I 3 1 4 20 |18 |21 37 |35 |38
N : 4 2 5 21 |19 |22 38 |36 |39
What mumber coud Kerry be hinkingof? 5 3 6 22 |20 |23 39 |37 |40
marks] |6 4 7 23 21 (24 40 (38 |41
7 |5 |8 24 |22 |25 41 39 |42
8 6 |9 25 |23 |26 42 |40 |43
9 |7 10 26 |24 |27 43 41 |44
10 |8 11 27 |25 |28 44 142 |45
1 9 |12 28 |26 |29 45 |43 |46
12 |10 |13 29 |27 |30 46 |44 |47
13 |11 |14 30 |28 |31 47 |45 |48
14 |12 |15 31 |29 |32 48 |46 |49
15 |13 |16 32 30 |33 49 |47 |50
16 |14 |17 33 |31 |34 50 |48 |51
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Change the numbers...
Kerry thinks of a number.
Shosays n n-1 |n+2 17 |16 (19 34 |33 |36
T - T ~ 1 0 3 18 |17 |20 35 |34 |37
Take 2 from my number add A/to my number to
1o get a multiple of 27 getamultiple of 2~ 3 2 1 4 19 |18 |21 36 |35 |38
——, 3 2 5 20 19 |22 37 36 |39
4 3 6 21 |20 |23 38 |37 |40
What number could Kerry be thinking of? 5 4 7 22 |21 |24 39 (38 (41
prenl e 5 8 23 22 |25 40 (39 |a2 |
7 6 9 24 |23 |26 41 |40 |43
8 7 10 25 |24 |27 42 |41 |44
9 8 11 26 |25 |28 43 42 45 |
10 |9 12 27 |26 |29 44 |43 |46
11 10 |13 28 |27 |30 45 |44 |47
12 |11 |14 29 (28 |31 46 |45 |48
13 |12 |15 30 |29 (32 47 |46 |49
14 113 |16 31 (30 (33 48 |47 |50
15 14 17 32 |31 |34 49 |ag |51 |
16 |15 |18 33 |32 |35 50 |49 |52
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Any questions?

What are your takeaways from today?

r
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Resources

Take advantage of our extra resources in our handy maths resource guide:

GCSE Maths AQAH

. ) Realising potential
Handy links resource guide

filestore.aga.org.uk/subjects/AQA-GCSE-MATHS-HANDY-RESOURCES.PDF

r
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Event materials

The electronic materials from this event will be available to download shortly. If
you aren’t able to download them at this time, they will be made available to

you in the customer portal of our online booking system.

Once we receive notification that you have attended the course, we will send
you a certificate of attendance email. When you receive the email, please log
in to your account and the materials will be available on the ‘my resources’ tab

on the welcome screen.
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Get in touch

Our friendly team will be happy to
support you between 8am and
5pm, Monday to Friday.

Tel: 0161 957 3852 @ @ @
Email: maths@aqa.org.uk

Twitter: @AQAMaths

aga.org.uk
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Realising potential
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