GCSE Mathematics Foundation Tier WJEC

@® Number

® Algebra

..or BODMAS. Use the correct order
of operations; take care when using a
calculator.

» Brackets

* Indices (or pOwers)

* Division and Multiplication

» Addition and Subtraction

Directed numbers

Use the rules
“two negatives make a positive”,
“one of each make a negative”...
Addition and subtraction
> -

-5-7=-12
Multiplication or division
- L5x)7

-5x-7=+35
Types of number

NM

NM

Integer: a “whole” number

Factors; the divisors of an integer

=» Factorsof12are 1,2,3 4,6,12
Multiples; a “times table” for an
integer (will continue indefinitely)

= Multiples of 12 are 12, 24, 36 ...
Prime number: an integer which has
exactly two factors (1 and the number
itself). Note: 1 is not a prime number.

Prime factors NM

Write a number as a product of its
prime factors; use indices for
repeated factors:

> 720 =5x 32 x 24

Standard form NM

Standard form numbers are of the
form ax 10" where1<a <10

NM

5
a
=
&
5
5
4

Decimal places

Truncate the number, then use a
"decider digit" to round up or down.
Count digits from the decimal point
2> 162.3681 to 2dp;

162.36 | 81 = 162.37 to 2dp

NM

Round each number in a calculation
so that it is easier to work out (even
though the answer will not be exact)
2> Estimate the value of

38 x 217

= 8000 = 50 = 800 =5
Estimated value is 160

Division using ratio

Use a ratio for unequal sharing
= Divide £480 in the ratio 7:5
7+5=12,then £480 + 12 = £40
7 x £40 = £280,5 x £40 = £200
(check: £280 + £200 = £480 V')

NM

Link between ratios and fractions
= Boystogirlsinratio2:3

E are boys.%are girls.

Calculating with fractions NM
Adding or subtracting fractions; use a
common denominator...

» 53ITH BB
Multiplying fractions; multiply

numerators and denominators...
4 2 8

» X3 %
Dividing fractions; “flip” the second
fraction, then multiply...

2. 5_2_6_12
2> 77677573
Fraction of an amount; divide and
multiply...

2> 20170=70+Sx3=42
Improper fractions NM

[note: an improper fraction is often
called a “top heavy” fraction]
< Change 375 to a mixed number
25+ 7 =3 with rcmziudcr4
25
== 3_
< Change 5 toanlmproper
fraction
S5x9+2=47

2 W
s05 3=79

Fractions, decimals NM

Fraction is numerator < denominator

> 2=5+8=0.625
Use place values to change decimals
to fractions. Sunplify where possible.
9
2> 0.45 = ﬁ T
Learn the most frequently used ones:
1 1 1 1 3
2 4 | 0| 5 3
05 | 025 | 0.1 0.2 | 0.75
o

, s
y percentof x = 100 %%
= Increase £58 by 26%.

l(meSB £15.08

£58 + £15.08 = £73 08
y as a percentage of x = -x 100%
= The population of a town

increases from 3500 to 4620
Find the gercentage increase.

3500 — X 100% = 32%
increase
Note: fraction =—
original
Learn the most frequently used ones:
1 1 1 1 1
2 i 10 5 | 100
50% | 25% | 10% | 20% | 1%

® Geometry & measures @ Statistics

Here is pretty much all the Foundation Tier content we could fit onto an A3 sheet of paper, including all the formulae you are required

to know for GCSE. An <> points to an illustrative example. NM = Numeracy and GCSE Mathematics; M = GCSE Mathematics only. Pin
this to 2 wall, keep it on your desk, carry it in your bag, make notes on it (sorry, don't take it into the examination)...

[ Parts of a circle | N N
Y y Mode: mostﬁequendyocammg
Median: put the data in numerical
y=4 order, then choose the middle one
—— 3N« Secior - total of items of data
S 3 = umber of items of data
x > X
E D
v Range = maximum - minimum
Algebraic notation N 620, G22 N
gh=ane side parallel | Positive Negative
Svy=vyv4+v+y S R
)a -)- a >)< a y lengths sugles. | symmetry sides | correlation correlation
e’=axaxa
a’bc= axaxb O kite 2equali 1:‘:1 1line none .
St e b Standard units NM
2equal | 2equal | Polines: 1 tonne = 1000 kil
Expanding brackets M g parallelogram - i rotational | 2 pairs i1kilogram = 1000 g:g-ams
p(q+7) = pq +pr e e order 2
> S5(x - 2y) = 5x - 10y 2 lines; 1kilometre =1000 metres
rectangle | 2equal | allequal | o o) 2 pairs 1 metre = 100 centimetres
i pas " order 2 = 1000 millimetres
Triangular numbers: 2 liness 1 centimetre = 10 millimetres
ist [ 2nd | 3rd | 4th 2 equal i ;
: 2 z s 51';1 0 rhombus | all equal pairs n;?dt:onal 2 pairs 1day =38 hows
r2 1 hour = 60 minutes v
Square numbers (n? = n X n): allequal | 4lines: = 3600 seconds 05<p<1 likely
T 2] 3] & s square | all equal :g, rotational | 2 pairs 1minute =60 seconds F=3 ool
order 4
. - g - - Metric - imperial conversions R P(event does not occur)
Cube numbers (n?® = n X n X n): 2 pairs = 1 - P(event does occur)
3 3 3 3 3 trapezium - that total - 1 pair 8 kilometres = S miles LEARN
2 28 ;7 e 1s ; 180° lkiogram =22pounds tEARN  Total probability of all the possible
})mln drivi:gla.zgs h. Th AR
am mp e
::: :;-:;g:n; a:igxmeﬂc (linear) | Areas and volumes | NM  speed limt‘; is SOkph. Am 1 | Venn diagrams | NM
. breaking the speed limit?
LR e 5 21, M Area of triangle = X base X height s 35:5=7 A B|lanB
3n+2 (always increases by 3 2 = length X width X height )
firsttermis 3 X1+ 2 =5) t 7 x 8 = 56 kilometres Intersection of
B %[ Yes I am breaking the speed limit AandB.
® 2 Elements in
Types of ang|e M 2 4 :? Speed, distance, time NM AandinB
= S distance
Cuwmfefenceofdrde-xxo length &  Speed= AUB
§ 2 timme ’ Union of
Areaofcircle=n xXr =< A car travels 90 miles in 1 hour, At B
30 minutes. Find its average speed. Elaeznentsin
loes than 90°] enc&y90°] Amofmpwum--(“b)xh e i 75 Aor Borboth
| Currency conversion LS
A
\Q\ é M ‘l-"‘h A camera costssaso in Londo:k Complement
Rotation Reflection ent e camera costs $560 in New Yo of A
Reflex ® Centre of rotation * Line of reflection mf enlargement ~ The exchange rate is £1 = $1.30 Elements which
[between90°  [between 180° ® Angle of rotation Translation o Scale factor Where is the camera cheaper? arenotinA4
and 180'] and 360°] « Clockwise or anticlockwise e Horizontal 450 x 1.30 = $585
~ - o Vertical Camera is cheaper in New York
arings W
Always measured | Angle facts | N
clockwise from North Angles in parallel lines: always use correct terminology Angleconasu-aight Anglesinafull Interior anglesina Use trianglesforthe  Exterior angles
Always use N turn total 360° triangle total 180°  interior angles of any alul'ays 360°
three digits polygon... &
[for example 38°
is written 038°] [T D
N E]s |w B 0 4
000° | 090° | 180° | 270°
2 Y/
NE SE | SW | NW /
045° | 135° | 225° | 315° Alternate [equal]  Corresponding [equal] Interior [total 180°] or 180° X (1 - 2)

”



GCSE Mathematics Intermediate Tier WJEC

@® Number

i

Increase or decrease by a percentage.
= Increase £45 by 8%.

8
mX‘tS =3.6
45+ 3.6 = £48.60

Express as a percentage
<> What is a mark of 36 out of 78
as a percentage?

36
75 X 100 = 46.2% (1dp)

Percentage profit and loss NM

Express the profitor lossasa
percentage of the original amount.
= 1buy an antique for £250 and
sell it for £420. What is my
percentage profit?

420-250
350 % 100 = 68%

Reverse percentage NM

Don'’t find percentage of new amount
=» The price of a jacket is reduced
by 3596 to £156. What was the
original price of the jacket?
[note that £156 is 65% of the original]
65% = £156

10 = £156 + 65 =£2.40

Original price is 100 x £2.40 = £240

n

=
Total accrued = P(l +W

= linvest £600 at 3% compound
interest. What is my account worth
after 5 years?

3\5
£600 X (1 +105) = £695.56

Error intervals NM
Find the range of numbers that will
round to a given value:

= x = 5.83 (2 decimal places)
5.825 < x <5.835
< y = 46 (2 significant figures)
45.5 < y < 46.5
Note use of < and <, and that the last
significant figure of each is 5

If numbers are added or subtracted,
add the error intervals.
<2 a=63and b=25 (ldp)
a-b=6.3-2.5%(0.05+0.05)
a-b=3.8+0.1

Powers and roots NM

Special indices: f%r any value a:
a’'=1

v

3" = - = -L
3¥ 781
1
2 8(‘) = VG-Z
Standard form NM

Numbers of the form a X 10", where
where 1 € a < 10 and n is an integer.

® Algebra @ Geometry & measures @ Statistics

Here is pretty much all the Intermediate Tier content we could fit onto an A3 sheet of paper, including all the formulae you are
required to know for GCSE. An < points to an illustrative example. NM = Numeracy and GCSE Mathematics; M = GCSE Mathematics
only. Pin this to a wall, keep it on your desk carry it in your bag make notes on it (sorry, don't take it into the examination) ...

Standard graphs
y R :
~ y=4
] —
® 4
RE 5500 X
E -
o
For any value a: x+3y=11
y a* X a¥ = a**¥ > Solve 3x- S);' =7
X
& oy Multiply to match atermin x or y
a¥y e 10x + 15y = 55
(@) =a 9x — 15y = 21
By Add or subtract to cancel...
» T =%y 19x =76,50x = 4
M , substitute and solve...

Equation of straightliney =mx + ¢
m is the gradient; c is the y intercept:
=» Find the equation of the line
that joins (0,3) to (2,11)
Find its ient...

" smlhle =3 8 -

2-0 " 2
...and its y intercept...
Passes through (0, 3),s0c=3
Equationis y =4x+3

Parallel, perpendicular lines

Parallel lines: gradients are equal;
perpendicular lines: gradients are
“negative reciprocals”.

2 y=2x+3andy=2x-5Sare
parallel to each other; y = 2x + 3

andy = —;x + 3 are perpendicular
Sequences NM

Triangular numbers:
1st | 2nd | 3rd | 4th | 5th

1 3 6 10 15

Square numbers (n = n x n):
1 22 [ 37 [ 47 | 52
1 4 9 16 25

Cube numbers (n? = n X n X n):
1* | 2* | 3° | 4° | s°
1 8 27 64 | 125
nth term of an arithmetic (linear)
sequence isan +d

< nthtermof 5, 8,11, 14, ... is
3n+2 (always increases by 3
firsttermis 3 x1+2=5)

]

Expand; multiply out brackets...
(x+a)(x+b)=x*+ax+bx+ab
> (2x-3)(x+5)
=2x2-3x+10x - 15
=2x2 +7x-15

Factorise; put into brackets...

9 Factorise 10x? + 8xy?
2x(5x° + 4y2)

9  Factorise x> — 3x - 28
(x=-7Nx+4)

2X4+3y=11,s0y=1

Trial and improvement M

< Solve x? + 2x = 250 to 1dp,

giventhat6 <x <7

Trial a value (say 6.5) with6 < x <7

6.5 +2 X 6.5 = 287.6 ... (too low)

Find two consecutive values...

6.13 +2 x 6.1 = 239.2 ... (too low)

6.2% + 2 x 6.2 = 250.7 ... (too high)

Test intermediate value...

6.15% + 2 X 6.15 = 244.9 ... (too low)
Hence 6.15 <x < 6.2

...50 solution is closer to 6.2 than 6.1
x = 6.2 (to 1dp)

:

Solve a quadratic by factorising.

9> Solve ¥ +8x+15=0

Put into brackets (taking care with

negative numbers)...
(x+5)(x+3)=0

~theneitherx +5=00rx+3=0

sothat x=-5 or x = -3

The subject of a formula is the term
on its own. Use rules that "balance”

the formula to change its subject
< Make x the subject of

2x+ 3y=2z
Here, subtract 3y from both sides...
2x=2z-3y
..then divide both sides by 2
z—~3y
2

X=

Angle facts

" LTI e piots IR Cumiative requency [N
Positive Negative — p— Plot points at the upper end of each
y 7 correlation correlation Sung  EEEED interval notstartat (0,0
? ] tasssit 2 =9
1111 ISEENE Bs
E 29 & e E g
X S99 = =9 ©
x E2 3 T2 E ¢
£33 E = @ = [50% of toual
; 5% s E 3
)'=x ).=- ' T > % & 'g
-— s E
w8 L
Pythagoras Theorem. _
;i:ksall:msides. ¢ mgont::cﬂ'y i é Measures of spread N
a?+bi=c? a SOHICAHITOA ) ?1_ Range = maximum - minimum
siu&:% =$ m:% 5 Interquartile range (IQR) = UQ - LQ
b Use “2ndF" or “SHIFT" key to find a missing angle adjacent N
The longest side of any right angled triangle is the hypotenuse; check that your answer is consistent with this. Mode: most frequently occurring
W Median: put the data in numerical
order, then choose the middie one
b — __total of items of data
b A v ~ number of items of data
[2a) \ 6 Tabulated data
=7 x I fxx
_ , 7 17 | 7x17=119
Angleina Angle at the centreis double  Anglesin the same Opposite anglesinacyclic Tangent and radius P q 8x9=72
semicircle is 90°  the angle at the circumference segmentareequal quadrila total 180° are perpendicular 9 n 9% 4=36
un w (ol [ 30 |72
i Mean = 227 £ 30 = 7.57 (2dp)
Area of triangle = < X base X height Vglumeofwboid-leagﬁxxwidthxhe@zt Mode = 7 [has the highest frequency]
[Note: if data is grouped, eg 5 < x £ 10,
" etc, use the mid interval values]
H " 5 o
b lengﬂ] 4"\ A Bl|ANB
base "
, Intersection of
Amofuapezmm--;(a-fb)xh @ AandB.
Circumference of circle = x D Volume of cylinder = 7= x height Elementsin
Area of circle = m X r? ‘ AandinB
= A o B|AUB
o ® TN Union of
gecion x | ) [ 43nd 5
A . Elements in
\et® :gm =;2mﬂes LEARN AorBorboth
Volume of prism = area of cross section x length llimogm = 1.75 pints THESE!

!
Reflection Rotation Enlargement

¢ Line of reflection e Centre of rotation * Centre of

Translation  Angle of rotation * Scale factor (if SF <1 the
¢ Vector ¢ Clockwise or anticlockwise  shape will get smaller).

< 1am driving at 35mph. The

speed limit is 50kph. Am I

breaking the speed limit?
35+5=7

7 x 8 = 56 kilometres

Yes | am breaking the speed limit

N

Angles in parallel lines: always use correct terminology Angles on a straight Anglesinafull Interior anglesina
turn total 360° triangle total 180°

SN

Alternate [equal]  Corresponding [equal]

line total 180°

Interior [total 180°]

wOorigo* x (n—2)

Use triangles forthe  Exterior angles
interior angles of any  always total 360°
polygon...

=51 A’

~\ | Complement
-/ | Elements which
== | arenotin4

Probability rules M

Multiply for t events
P(A and B) = P(4)  P(5) [AND rule]
< P(6 on dice and H on coin)

. S S

62" 12
Add for mutually exclusive events
P(AorB)=P(4)+P(5)  [ORrule]
2> P(Sorso:duie) 5



GCSE Mathematics Higher Tier WJEC

® Number @ Algebra

Make arecurring decimal a fraction:
n=0.236
(two digits are in the recurring
pattern, so muluply by3100)
=23.6
(this is the same as 23.636)

99n = 23.636 — 0.236 = 23.4
23.4 234 13

Percentages: multipliers NM

Percentage increase or decrease; use
a multiplier (&owers for repetition)
= Initially there were 20 000 fish
in a lake. The number decreases by
159% each year. Estimate the
number of fish after 6 years.

20 000 x 0.85° = 7500 (2sf)

=» The price of a jacket is reduced
by 35% to £156. What was the
original price of the jacket?
[note that £156 is 65% of the original]
£156 + 0.65 = £240

n
Total accrued =P(1 +%6)

= linvest £600 at 3% compound
interest. What is my account worth
after 5 years?

58
£600 x (1 +105) = £695.56

Annual Equivalent Rate NM
Annual Equivalent Rate, as a decimal,
ARR=(145) -1
= The nominal interest rate per

annum is 5%. It is paid each month.
Find the AER as a percentage.

(1 +25)" 4 -0.051161..
AER is 5.129 (3sf)

12
wn

Find the range of numbers that will

round to a given value:

= x = 5.83 (2 decimal places)
5.825 < x < 5.835

< y = 46 (2 significant figures)
45.5 < y < 46.5

Note use of s and <, and that the last

significant figure of eachis 5

y is directly proportional to x

y = kx for a constant k

-) b is directly proportional to a?

a-Gwhenb 90 Findbifa=8

b=ka® a=6andb= 90fork

90 =kx6’sok= 2.5.b= 2.5a?

b=25x8=160
y is inversely proportional to x

yx=kor y =~ foraconstantk

: N
Look for the biggest square number
faceorofthenus:%ebﬂ:q
-»> m:VIaxs:Q\fs

Special indices: for any value a:

.’ ='3—‘=a

> () = V8% -4
Standard form NM

Numbers of the form a X 10", where
where1<a< IOandnisaninheger.

o
For any value a:

a ’5:“’ = a7
x=y

—,.-d
(a‘)”-a"’

20t _ 8p'e _ 8
(oe) = =y oroa’s™

Rearrange a formula M

The subject of a formula is the term

on its own. Rearrange to...

= Make x the subject of
2x+ay=y—bx
2x+bx=y-—ay
x(2 + b) )' ay

2+b

"
Equation of straightliney =mx + ¢

m is the gradient; cis the y intercept:
=» Find the equation of the line
that joins (0, 3) to (2,11)

Find its gragi:nt.é.

2=0 2~
..and its y intercept...
Passes through (0,3),s0¢c=3

Equationis y = 4x+3

Parallel, perpendicular lines

Parallel lines: ents are equal;
perpendicular lines: gradients are
“negative reciprocals”.

2 y=2x+3andy=2x-5are
parallel to each other; y = 2x + 3

andy = —;x+3areperpendimlar

Velocity - time graph NM

Gradient = acceleration (you may
need to draw a tangent to the curve at
a point to find the gradient);

Area under curve = distance travelled

An equation is true for some
particular value of x

2 2x+1=7istrueifx=3
..but an identity is true for every
value of x

9 (x+a)P=2"+2ax+a’
(note the use of the symbol =)

® Geometry & measures @ Statistics

rdgr

Here is pretty much all the Higher Tier content we could fit onto an A3 sheet of paper, including 2l the formulze you are required to
know for GCSE. An <> points to an illustrative example. NM = Numeracy and GCSE Mathematics; M = GCSE Mathematics only. Pin
this to 2 wall, keep it on your desk. carry it in your bag, make notes on it (sorry, don't take it into the examination)...

\/rr~> V1o

y=x*

"

Solve a quadratic by factorising.

9 Solve 2x? -x-10=0

Put into brackets (taking care with

negative numbers or fractions)...
2x-S)(x+2)=0

~theneither2x-5=0orx+2=0
1
soﬂutx:Zi orx=-2

If a quadratic equation cannot be
factorised (look for “round to 3sf”, etc,
in the question), use the formula

_—b:t\/bi—m
N 2a
2 Solve2x’ +3x—-7=0
x=3CH _ 593

2x2
orx= '3“’%”5 =1.23

Difference of two squares M

-b =(a+b)a-b)
> x1 25 =(x+5)(x—-5)

nth term of an arithmetic (linear)
sequence is bn + ¢

= nthtermof5, 8, 11, 14, ...

is 3n+2 (always increases by 3
firsttermis 3 x1+2=15)

nth term of a quadratic sequence is
an®+bn+c

= First three terms of

n’ +3n-1are 3,9,17, .

Simultaneous equations M

x+3y=11
P Solve { 3y _Sy=7

Multiply to match atermin x or y
10x + 15y =55
9x - 15y =21
Add or subtract to cancel...
19x =76,s0x =4
Finally, substitute and solve...
2X4+3y=11,s0y=1

Trial and improvement M

< Solve x° + 2x = 250 to 1dp,
giventhat6 < x <7
Trlalavaluo(say6.5)wtd:6<x<7
6.5° +2 % 6.5 = 287.6... (too low)
Find two consecutive values
613+zx61_2392 (toolow)
6.2% + 2 x 6.2 = 250.7 ... (too high)
Test intermediate value
6.15% + 2 X 6.15 = 244.9 ... (too low)

Hence 6.15 <x < 6.2

x = 6.2 (to 1dp)

NM

TR arsormtions o curves L
Starting with the curve y = f(x) Plot points at the upper end of each
I\ / S (2)fory=f(x)+a u;wtvzl.nzynotstana(o ,0)
> 'n'anslate(.oa) fory=f(x+a) §
\/ Stretch parallel to y axis, g
stretch r k for y = kf(x) P 50% of total
Stretch parallel to x axis, =
)’: : — Sin = r = tan e |
y=sn()  y=cos(x) y=tan(x) stretch factor  fory = f(kx) g
w ==
ras Theorem. 1
Lmksallthmsides. Msmd one angle. 3 i
No SOH |CAH|TOA [ Interquartile range (IQR) = UQ - LQ
Sy gl a i o oo 7 o T
sinb:m M:Fp = 8 | H
b Use “2ndF” or “SHIFT" key to find a missing angle adjacent élgﬁ - ::”é
The longest side of any right angled triangle is the hypotenuse; check that your answer is consistent with this. E'Eg = §g 2
w 23 F I3
B Sine Rule Special values of sin, cos. tan 8 § 'c;v_ B
c Learn (or be able to find o
Useifyonaregwenan:ngle-sldepatr ithout a calculator)... . -
a Missing side: Sind — SinB — SinC Histograms NM
,, - o S — stomrams| |
sinA sinB sinC .
Missing e e e 0 0 1 1 multy class width. This means
anghn a b c that bars with the same frequency
c 1 V3 1
30 5 5 = have the same area.
Cosine Rule 45 g A A 1 2 it
Ais opposite @ Use if you can't use the sine rule :1’; ‘1& g EE It
B is opposite b . TP N 60 —_ = V3 T
Clsopposiec Missing side:  a? = b? + ¢ — 2bccosA 2 3 E.::
b +c%-at 90 1 0 S :
Missing angle: oosA—T E-:: .qnjm
C|rcletheorems M 2 . i !
e
V \ b\ A 5|anB
Intersection of
AandB.
Elements in
AandinB
Angleina at tbe centre Anglec in the qumlr:la Alternate Tangent and
semicircle is 90° is double theangle  same t gﬂ: segment radius are ‘I‘Jx: :1 o
at the circumference areeq total 180° theorem perpendicular Asnd B
Elements n
Aor Borboth
Circumference of circle = X D Areaofuiangle-- -
Area of circle = w x r? A
ﬂ‘”“ i Complement
h ‘
| of A
| Elements which
| arenotinA
Arcl =—-x1rxD &2 ad.3
= e e e
Am“““’”—'m"""" Volume of prism = ares of croes section = length [note the right angled triangle with M for independent events
sidesr, [ and h to find either lor k] P éondk;ea;dll:ncom)
2 o 6371
Reflection Rotation Enlargement mmmmmﬁu Add for exclusive events
* Line of reflection e Centre of rotation * Centre of enlargement * Length/perimeter 1: a:b < P(5 or 6 on dice)
Translation * Angle of rotation o Scale factor (if -1<SF<1 e Area n a3 b? 1.1.2
* Vector e Clockwise or anticlockwise  the shape getsmaller). o Volume 1:n®  q%:b° 6 6

Apply these rules to tree diagrams



