Maths Knowledge Organiser

Year: 10 Term: Autumn (Terms 1 and 2)
Unit Topic/Skill Definition/Tips Example Sparx
Code
Repeated Compound Compound Compound Interest U671
percentage interest interest is interest Where P is the principal amount, r is the interg
change calculated on the rate over a given period and z is number of tin|
initial principal of that the interest is compounded:
a deposit or loan, : 2o
as well as the Total accrued = P [1 +EJ
accumulated
interest from o .
. . £1200is invested in a bank account a
previous periods. o
rate of 2% for 5 years. How much is in
the account at the end of the 5 years?
2 \5
1200 (1 + M) = £1324.90
Repeated Growth and decay, | Water in a tank is leaking at a rate of U286
growth/decay in a mathematical | 5.5% per second. The tank is filled with
context, refer 6 litres of water. How much water is in
to the direction in | the tank after 8 seconds?
which a quantity is
changing over 5518
time. Growth 6 (1 - m) = 3.82 litres
signifies an
increase in value,
while decay
signifies a
decrease.
Surface area Surface area of | Surface areais the | Curved surface of a cone == nrl us71
and volume pyramids, sum of all of the U523
cones, faces of a 3D Surface area of a sphere=47mr? U893
frustums, shape U334
spheres and U561
composite
shapes
Volume of Volume is the PrismV = area of cross section X u484
pyramids, amount of space length U116
cones, inside a 3D shape ue17
frustums, Pyramid and cone V = % X base X U350
spheres and height us43
composite
shapes

SphereV = gnr3




Linear Elimination This means that U760
simultaneous we make the 6$ + 7y T 27
equations coefficients of
a . 8r + 11y = 41
eitherx orythe
same and then 48x + 56y = 216
add or subtract 48x + 66y = 246
the equations
So 10y = 30 and y=3
Substituting back into the original
equation:
6x+ 21=27
6x=6 and x=1
Substitution This involves o 5 4 U757
rearranging one y — 0L
equation and
substituting into y — 333 _|' 12
the other to find
the missing
variables. Which gives 5x-4=3x+12
2x-4=12
2x=16
x=8
y=5x8-4=36
Graphically We look for the U836
point of
intersection for
the solution.
x=2 and y=5
Constructing These are The cost of 7 potted plants and 2 bags of fertiliser is £ |J137

and solving

questionsiin
context for which
we have to set up
equations for.

The cost of b potted plants and 4 bags of fertiliser is £]

Louis wants to buy 2 potted plants and 5 bags of fertili
How much will this cost Louis?

Let p be plants and b be bags.

7p+2b=43
5p+4b=41




14p+4b=86
5p+4b=41

9p=45
p=5

Soaplantis £5and abagis £4

Rearranging

Two or more

We must do the

Rearrange cq — u = h to make ¢ the subjg U181

formulae steps same inverse
o'peration to both cq=h+u
sides of the
equation. h+u
q= c
Where the Make x the subject of U191
subject
appears more
than once c="7Tr— hz
c=x(7—h)
c
=x
7—h
Right-angled Missing sides Use SOHCAHTOA 1 U283
trigonometry to determine
which
trigonometric ratio -
to use S
i o - _opposite
sin@ = hypotenuse 47° a
— _adjacent u
cosé = hypotenuse
opposite tan47 8.
= an47 = —
tan@ adjacent u
=——=774
v tan47 mm
Missing angles Y U545

14 cm

_9_14
sinb = -

14
0 = sin_lﬁ = 55.4°




Exact values

These are most = . = ue627
likely to appear on 0° | 30° | 45°| 60° | 90°
- : 1
the non-calculator sin | 0|3 iz—Z_ J_'z_’:'n_ 1
papers and are to
B2 |1
be learned. cos | 1 |5 |5 |2 0
tn | 0 || 1|5 | x
Constructions | Constructing "Loci" is the plural . U820
loci form of the Latin v Gt 4 oeh s o o
word "locus," >
which generally
refers to a location The locus of points within a / |
. given distance, d, of a line. \ /!
or position. In G E o O _
mathematics, loci
(p[ura [) are sets of The locus of points equidistant '
between fwo pmln(s L] H L[]
pOintS that SatiSfy (perpendicular bisector).
specific geometric
conditions -
The locus of points equidistant
between two lines (angle bisector).
The locus of points a given E
distance, d , from a polygon. 1
Linear graphs Equations of Parallel lines have Line W and line Z are parallel. u377
parauel lines the same Give the equation of line Z in the form y = mx + ¢|
gradients_ where m and c are integers or fractions in their simplest
&
&
6
EIE IR —1710J 123 4 5°%
! +3
=-x
-
Equations from | Use y=mx+c with A line has gradient 4 and passes ua77
a gradient and the gradient and through (2,11). Find the equation of the
point point to find c line.
11=2%x4+c
c=3
y = 4x + 3 is the equation.
Equation from | We need to find Work out the equation of the line which | U848

two points

the gradient using
chang iny

change in x

then use this with
y=mx+c to find the
c value.

passes through (6,8) and (9,23)

_23-8_
Mm=9"6 "
8=5%Xx6+c

c=-22




y =5x—22

Equations of Perpendicular A line passes through (2,3) and is ug98
perpendicular lines have perpendicular to y=4x+1.
lines negative
reciprocal What is the equation of the line?
gradients.
1
1 m=-z
m2=——.
ml
3=—c-+c
7
c==
2
1 4 7
=—X —_
Y743
Real life graphs | Plotting real life | Plot the A bucket contains 640 ml of water. 700 U652
i i Each hour, 120 ml drains from the bucket.
graphs coordinates first a) Complete the table of values below. 600
and then join b) Plot the line o show this relationship. 2 %0
Complete the table b4
them up. $ w00
Hours 01|23 2
£ 300
Water in bucket (ml) 640 520 400 280 £
2 200
On the graph, mark the coordinates
of each point in the table 100
L
|nterpreting Use arulerto he[p If 1.4 g of chemical A is used, how much of chemical B is nee| |J862
. Gi i 3
real life graphs | you take the most g )
accurate readi ng Mass of chemical B against chemical A
=
= UTREETE
Mass of chemical A (g)
1.2
Water flows These graphs U896

show the rate of
change of the
depth of the water
based on the
shape of the
container.

Depth

Time




Maths Knowledge Organiser

Year: 10 Term: Spring (term 3 and 4)
Unit [Topic/Skill Definition/Tips  |[Example Sparx
Code
Set Notation [Venn diagrams with [Set U748
set notation Union U means "union"
. M means “intersection”
Inte rSGCtIOI’l comums all of the items that are in set A B contains all of the items that are in set B
Complement A B
A U Bicontains all of the items that u;-e in A N B contains all of the items that are in
set A or set Blor|both both set A and set B
A B A B
‘W ’
G'|contains all of the items that/are notlin set G
OAS
Using set notation |Braces elements U296
Element //1 1\
Universal Set A={1,2,3,4,5,6}
\ — E  universal set
£ ={12,13,14,15,16, 17,18, 19, 20, 21}
D = {13, 14, 15, 16, 17}
E={12, 15,17, 18, 20}
o
List the members of DU E
1303 ll,’ l{) ll) l?, 14,0
" et
List the membersof D' N E'
’Ll/ 0'= (‘1,vi,@1v,@5
1, €= L3, 0,1, (9,ED
Tree Diagrams(Tree diagrams for [ A tree diagram U558

independent events

lists all possible
outcomes for two
or more events.
Independent
events do not
affect each other.
Event

Outcomes

Independent

Macie spins a three-sided spinner and picks a marble at random from a bag containing
three marbles. The tree diagram below shows all the possible outcomes.

How many possible outcomes are there in total?

R ] G P

ST ST O
R
__—Red

\ Purple

Yellow

- Red
Blue «\/ Purple

Yellow

e
List the outcomes

\

Red

Count the total number of outcomes

9

Red
_—

Green & Purple

PP ®® AR
- o®m “ORA




Lowest common

Look for a section that is

Tree diagrams for  [The events are U729
dependent events |dependent if the | If it is[sunnylon a given day, the probability that it is sunny the next day is[;;]
. If it ison a given day, the probability that it is sunny the next day is
pro ba blllty of the It is sunny today. Work out the probability that it will be sunny on exactly one of the
second event next two days. Give your answer as a fraction in its simplest form.
Draw a tree diagram
happening Tomorrow  Next Pay Outcome Add probabilities to the tree diagram
]
depends on the " S w S S,S P(S on exactly one day) = P(S, notS) + P(notS, )
. w, not S .8 oy
first. 1 . @ g S Plact S‘S)-F'ﬁ
" no = - 15
. Npotg < : =15
Multiply nok S aokS, nokS - 2
crere 45 =31
probabilities YRR TY 3
alo ng the Simplify if possible m GL—G
branches and
add to combine
at the end.
Compound |Calculating with Density is a way U910
Measures density of comparing 8.2 m®|of basalt has a mass of 24,682 kq.

a) Calculate the density of basalt in kg/m?. density = moas
how heavy b) Work out the mass of 3.2 m*|of basalt in kg. | [oolume] |
different

. a) Substitute into the formula 5
materials are. to find the density density =
. mass - answer: kg/m3
density = ———— = 3010 : 3010 kg/m
volume
The Standard b) Rearrange the formula to make mass the subject
units of density Substitute into the formula mass = density X volume
3 = 3010 x 3.2
are kg/m* and ~ oesn answer: 9632 kg
g/cm?.
Calculating with The pressure is U527
pressure the force exerted | Two boxes are placed on a shelf. Box A has a base area of[234 cm2 |
p
. Box B exerts a force of 6080 N and a pressure of 32 N/cm?
perunit area. Find the difference between the base areas of the boxes in cm?.
force
pressure = Rearrange the formula to make pressure = 2
area | greathe subject area = —— s
The standard
units Of pzressu re Substitute into the formula =
are N/m =190 Box B area = 190 cm?®
Work out the difference between the areas
234 -190 = 44 answer: !
\Worki ng with [Com b|n|ng ratios Multi ply| ng ratios | A sports club has three types of members: seniors, adults and children. U921
The ratio of adults to children is[3]:[8] The ratio of children to seniors is@: 5.
ratio Equivalent ratio | What is the ratio of adults to seniors in its simplest form?
q P!

Simplify if possible
e =12 % =
E) answer: "7 T

s

. common to both ratios chiuﬂﬂ a.Ju.H's : ‘Mum ‘MHM g
mu l'tl p le Find equivalent ratios which have the same 3 * 8 6
Sim pl.|fy number of parts for[children| 9 : 2 24 20
Combine into one ratio adults : childrea : seniors
9 : 24
Remove any sections that you adults :
don't need from the ratio q
Simplify if possible
answer: 9 20
Calculating with Scale up one or If (3 — 7) :[2lis equivalent t0[9z]:[20], then what is the value of z? U676
. . . Give your answer as a fraction in its simplest form.
ratios and algebra  |poth ratios until - =
Notice that[20]is a multiple of 2] =
i (Bxe-7) : 2 92¢:20
one eleme ntis For the first ratio, find an equivalent ratio > ) %
eq ual where the right-hand side is equal t0[20] 10(3< -7): 20
Form an equation | nelefthad sidesiof the = 10 (3 - 7) = T
wo ratios must be equal _
. 302 - 70=92
and solve to find 21x-70=0
X. 2l =70
=J0
==




result of dividing
a number by zero
is undefined, the
graph is
discontinuous.

side of where the graph is undefined
2

i i i In an insectarium, the ratio of ants to bees was 31 : 10.
Changing ratios Identify what U865
and the ratio of ants to bees became 7 : 2.
StayS th € same Work out how many ants and how many bees were in the insectarium to begin with.
after the change start end
Th:inumbzr of bees stays the same ants: bees ants: bees
(e'g' num ber Of Find equivalent ratios where the number of 31:10 7:2
parts representing bees stays the same
bees) The number of parts representing ants 3l 0 as: 10 /-31= 4%
Then use fincreases by 4]but the actual increase in . S =
ants is[@]
equivalent ratios. | Multiply both ratios by 5 155+ 50 75: 50 175-185=20
Work out how many ants and bees the
insectarium had at the start answer: IS5 ants, SO bees
Velocity-time Ca|cu|aﬁng Acceleration is This velocity-time graph shows the journey of a car. . U562
. a) Find the acceleration of the car between|17 and 25/seconds.
gra p h S acceleration from th e rate Of b) Find the acceleration of the car between 9 and 17 seconds.
locity-ti h c) Find the average acceleration of the car during this journey.
velocCity-time grapns Change of
K [Spezd-ﬂme and velocity-time graphs can be treated the same wuy] =
VelOCIty' acceleration = {erease in yelocity b) The velocity dees not change belween
. . Q and 17 seconds, So th
Itis the gra dient Q) Identify the[time period|from ﬂ’tquasﬁon u::wdi"" -0 M/S“
f H _ Aal- =
of a velocity time acealeration = ——— ©)  average acceleration = 2t
graph. P = 2 _a
[ [] 2 T oas
The units of d = 2.1285 '/;/I,, = 0.8
acceleration are Remember units  answer: &) Z.125m/s™ b)O m/s* c)0.8%4m/s*
usually m/s?
Plotti ngve IOCity— A positive gradient An object starts from rest and travels with constant acceleration for 10 seconds to reach a velocity || J937
. . of 28 m/s. It travels at this velocity for 4 seconds, before decelerating at a constant rate to
time grap hs indicates decrease its velocity by 12 m/s over 9 seconds. Draw the velocity-time graph of the object's journey.
acceleration. Draw the first part of the journey on the graph
. . When an object is at rest, or stopped, its velocity is 0 50
A negative gradient After 10 seconds the ob ject was travelling at 28 m/s
indicates Constant acceleration is shown by a straight line on the graph “
deceleration. Draw the second part of the journey on the graph E 30
A horizontal line (zero| Constent velocityis shown by a horizontal line on the greph g »
) o The ob ject travels at constant velocity For & seconds =
gradient) indicates So after Ib seconds the object was travelling at 28 mfe 1
the objectis Draw the final part of the journey on the graph ]
stationa ry or traveli ng The ob ject decreased its velocity by 12 m/s in 9 seconds ’ r":i(m,:‘) 0B
. So after 23 seconds the ob ject was travelling at 16 mA .
at constant velocity.
CLIbiC, Graphs of cubic Cubic graphs By first completing the table of values, draw the graphs of | y; = 3x* —6x+1 |and U980
. . = —3x?+ 6x— 1| on the axes below.
reciprocal and [functions have up to 2 b y
. . N = " i S A—
exponential turning points. x 121 : ‘]’ ‘2 Ii Y
» - | K
graphs » 1 4 -1 2 3 /
For each equation:
« Substitute each x value into the equation to (—\ /
find the corresponding y values 2 / 10 \){ 2 0x
* On the set of axes, mark the coordinates of each 5
point in the table .
* Draw a smooth curve through the points
Y2
. . 3
Graphs of reuprocal A reC|procal By first filling in the table of values, draw the graph of y = — — on the axes below. U593
J . . . X
functions function is in the
K [#[3[2[4s[4] o [1Tas]2]s |
form y== Y1 [15] 2 [ 8 |undefined | -3 | -2 [-1.5] -1
x A
Bec ause th e Draw a smooth curve through the points on either 3




(Higher Only)

rules for quadratic
sequences

sequence the
second difference
is constant. If you
halve the second
difference you can
find the coefficient
of n2 in the nth
term.

Quadratic sequences have
n'® terms containing n?

15, 24, 35, 48, 63, ...
Work out the n'® term rule for this sequence.
IS, 24, 35, 48 63 ..

Find the differences between the terms

Find the|second difference,

SR A =R
2 s

ru.lc:%n" +?=n"+?

coefficient of n? — [Eecend aference
’ - =z

n ' 2 3 ' S
Subtract n? from Sequence |5 24 35 48 63
the sequence n* 1 | % q9]16]25
Sequence - n* 14 20 26 32 38

Then subtract the n term Sequence-n*-én 8 8 8 8 8

Graphs of An exponential By first filling in the table of values, draw the graph of y = (%)‘ on the axes given. U229
exponential functionisin the
. _ x Substitute each x value into the equation of the
fUnCtIOnS* form y - ab graph to find the corresponding y value
When b > 1 the 2 ] 0 1 2
graph curves up 16 & | 025 | 0.0625
steep [y left to right‘ On the set of axes, mark the coordinates of each
point in the table
When0 < b <1
the graph curves Draw a smooth curve through the points
dOWn lef‘t to right, Graphs of the form y = o= don't intersect the x-axis 2 A
Sequences Position-to-term A sequence is a list of | The beginning of an arithmetic sequence is shown below. U498
. . bersi tai By first working out the n'® term rule, calculate the [11t2|term of this sequence.
rules for arithmetic ["4M>ersnacenan
order. [Amhmen: sequences have a common dif ference between the tzrmsl i !
sequences Each number in the Find 1hzbetwun the terms Bl I~
. The number that n is multiplied by is . \f-qa w w
seguenc§ Is aterm. the[difference]between the terms fute: In +
IArithmetic sequences n ot 2 3 4
have a common Subtract 9n from the sequence v 1% 23 32 W
difference. They go up | to find the|rest of the rule W 1 18 27 36
or down by the same
lamount each time. cule: 9n +
IThe nth term helps you | substitute[L1]into the rule to find the term Ix1t +5 = 99+5
to find any term in the = 0% 0% ans
sequence -
Position-to-term Termsina Evie makes a sequence of patterns using tiles. Use the rule to work out how many tiles U978
there are in the[11%] pattern.
rules for sequences [sequence can also A roer
Tiles in n™ pattern: 6n + 1
of patterns be patterns or oo , g
shapes. Convert i
uta
the patterninto a
number sequence |the[[pattern is when n=\
. the patt b
to find the nth epettemmnber bl Liles 1 the a™ pattern = En+t
Substitute[[Tf: th
term. e:prselss‘:oﬁ- SORERS tiles in the l‘thMﬂ-- exil+1
Do the multiplying =66 +\
Then do the adding — 6 7 6 7 ans
Position-to-term In a geometric The term-to-term rule for the sequence below is to and U958
rules for geometric [sequence the next multiply by 4 each flme‘JWor‘k out the next term in the sequence.
sequences term is found by 20, (80,
. . — D —
multiplying the Xy x4y x4
term before it by a Use the term-to-term rule to find the next term in the sequence
fixed number. The
80 x4 =320
number you
multiply by is
called the common
ratio. 320 ams
Sequences  |Position-to-term In a quadratic A quadratic sequence begins U206

rule : n* + Ga+B @nS 4




Position-to-term The nth term for a | The term-to-term rule for a sequence is to|start at 3and|multiply by 11 each| U958
. - [time.]Below are some statements that describe terms in the sequence.
rules for geometric igeometric Work out the missing index in each of the statements.
Sequences Sequence Isin the a) Term2is givenby3 n= b) Term 6 is given by 3 ll[-ﬁ' «) Termnisgivenby3 n=
form Use the term-to-term rule to work forwards through the sequence
_ Term) Term 2 Term 3
U, = ar™? 3 7 33 7 363 7 ..
Where nis the Werite each term as 3 multiplied by a power of 11 The index is u‘;ual to the
iti b Term 1 Term 2 Term 3 Term n ""’;"b"” ot e s
osition number, a 1t [multiplying together
!3 : s 3 3 xll o 3xlixll ﬁ,,"%huw 1
is the first term and .l wis
risthe common =3x11°  =3x1' =3x17 =31
ratio. a) !, b)5,¢c)(n-) ans
Special sequences [The special Name Sequence n'" term rule (U680
sequences that you
heedto recognise |Even numbers 2, 4 6 8 I, . 2n
are: Odd numbers l, 3, 5, , 9 . 20 -1
even, odd, squares
’ »8q ’ Square I‘ &, Q, '6, a
cubes and Aumbers : sose
triangular I s 7 =
n
humbers. Cube numbers ) ) ) )
\We also see Triangular If 3_: 6.: lo, IS, n(n+l)
. . numbers ' 5
Fibonacci type mosrs o 2
sequences. .
In a Fibonacci-type sequence, after the first two terms, each term
is found by|adding together the two terms before it]
n_) Continue the sequence for another 4 terms
o, |, L, 2, 3 3.
o+l 'l 42 243 answer:a) 1,2,3,5
Combinations of In sequences of The start of a pattern of numbers is shown below.
. Write down an expression for the n'" term in this pattern.
sequences fractions, look for e N
separate 275710 17 26
sequences inthe Only the denominators of the fractions are changing
numerator and Work out the pattern in the denominators 2 v 5§ | O | Tori 26—
denominator. Notice that the denominators h 2
I I . .
are 1 more than the square numbers n.* detominator 1 T+ 1\
+n .
n - term P
\_ aas
Aty =—
Pro po rtion Interpreting direct If two sets of values | The number of minutes, n, that it takes to paint a wall is directly proportional to the area of (U640
. are in direct the wall, am?. The equation of proportionality is » = 9a. Work out the area of a wall that
proportion takes[63 minutes|to paint.
N pa
equations proportion then one
value is always a Substitute in the given value for n
fixed number of times n=9
bigger than the other. | sove 1o finda 62=9a
The number you 1za
multiply by is called
the constant of
proportionality, k. Remember units
answer: Tme
Interpreting inverse [If two sets of values | , — k U364
proportion are in inverse If [y = 4|when[z = 12 what is the value of [kl>
equat‘ions proportlonthen the Work out the value of k _ K
two values always Y=
multlply tOgether to Make the substitutions K
give the same = -
number. This number Multiply each side by 12 !
is called the constant 48 = K
of proportionality, k.
yx =k
48 ans

Soy=§




Graphs of direct and
inverse proportion

Direct and indirect
proportion are easy
to spot from their
graphs.

Sketch the graphs to show the following relationships.

a) y is directly proportional to  and whenz = 3, y = 15.
b) y is inversely proportional to z and whenz =1,y = 2.
Recall the shape of the proportion graph

y is directly proportional to x y is inversely proportional to x

Y

—r—

Sketch the graph with this shape that passes through the correct point

U238

inverse proportion

able to recognise
and use the graphs
of direct and
inverse proportion
that involve
squares, cubes,
square roots and
cube roots.

proportional to x proportional to x? proportionni tox?

Y o< x 2

y is inversely
proportional to x

Yox<x
y is inversely
proportional to x?

Proportion Constructing direct |Use the When a marble is dropped it falls d metres in ¢ seconds. U407
. . nf tionin th d is directly proportional to t
(ngher Only) proportion nformation in the It mkesfor the marble to fall How far, in metres, would|
equations question to write a it fall in[7 secondsP
? Work out the val
direct proportion A ‘]~ W":“""“’;’l"’" Workout thevalueof k | oG pontm?
S ) Make th
equation and use it| = - d = k¢ substitution
Q Q Write the proportion gl.l= K x 41. A =51 t;
i H H - as an equation involving . = 9.
to find any missing 0 [Z]m |aconstant, k 81.6=kx1b d=S.Ix7?
values. Elgn s ‘ s.l=k d=s.1x49
Direct proportion d & | Dewrite the equationusing | g\ ; 249.9
eguations are in d= ktt Remember units
*
f? f K d = kE* d=5.1¢ 249.9 m s
the formy = kx ‘
Constructing inverse|Use the p is inversely proportional to v. Work out the missing value in the table below. |U138
proportion information in the ‘ Work out the value of k Work out the vaue of p
equations question to write a @ l IL] Yoke ;‘e 5”"?"”""“ Make the substitution
i i ; =v 2.5
dlreCt prOpOrthn Werite a proportion 23 'zl P = ‘—V‘3
equation and use it - =
P v 253
to find any missing Werite the proportion as an equation 253= K P==
mvolvmg a constant, k . . 3
\values. Inverse Chaias thisocto=Kk % Rewrite the equation using
. 9 > this value P = 50.6
proportion " 1 _ R
. . v - v
equations are in K 253
k P= v P= - 50.6 ans
the formy = < =
Graphs of direct and [It is important to be| ¥is @irectly yiedinecty yis din U238




Maths Knowledge Organiser

Year: 10 Term: Summer (term 5 and 6)
Unit Topic/Skill Definition/Tips | Example Sparx
Code
Transformations | Enlarging by a Enlargement U134
fp a) Select all of the shapes which are enlargements of shape X.
pos itive a nd C h a nges the b) Which shape shows an enlargement of shape X by a scale factor of 3?
i i Enlarging a shape changes its size
negative scale size of a shape. Th’e Iang'hss:r:aH'r‘nugl:lre?; ;y ascale factor
factor All of the sides
L. 2
are multiplied Q[
[ 6=2x2 6=2x3
by a scale b=2x2 =22
factor = v
3=|x2 Y 3=Ix3 1=Ix 7i=lx?.
L ot an Not scale
?::t::r 3 enlargement enl‘:ug:nment F;actor 2
answer: o) A and D
Com b|n|ng Mu lti ple What has changed? I:emn‘y the type of transformation U766
that does this
Transformations transformation Sloping side swapped Reflection ‘ )
s can be From left to right
side of shape [
performed on a
sha pe Shape moved down Translation
answer:_Reflection, Translation
Rounding Error Intervals Identifying the I think of a number that has 3 decimal places. ues57
My number rounds to|21.73/to 2 decimal places.
SmaueSt' What is the smallest number that I could be thinking of?
and/or biggest
Use a number line
number that 1
I €
would round to <I:::'|::::::::,.'::I>
a given number (i 21.735
g 2172 21.73 21.74
Mark the values that round t0|21.73/t0 2 d.p.
What is the/smallest| value? 2. I . 7 2. S— ars
Bounds Finding the A number, z, rounded to 2 d.p. is 25.34 us87
error interval of Another number, y, rounded to 2 d.p. is 17.68
What are the Iower"andbounds of z — y?
the resu lt Of a Work out the lower bound of z Work out the lower bound of y
; 25.34--0.005=7: 17.68 - 0.005 =17.57¢
ca lC u latlo n Work out the upper bound of = Work out the upper bound of ¥
using rounded 25.34 + 0.005 = 25.345 17.68 + 0.005 =17.685
Work out the lower bound of -y Work out the upper bound of -
num be rs Subtract the upper bound of y from Subtract the lower bound of y from
the lower bound of = the upper bound of = o
MM=:-:: 335 - |7‘785 uppb-bmnd=7_5345— 1.675
=7.65 =7.61
answer: Lower bound =7.65 , upper bound=7.67
Index Laws | Simplifying Index laws Fully simplify (3k'2)* ays U662
expressions allow you to (3k
. . . ”n 3
using index combine and = (3xk"™)
. . (X g)* ==t xy* = 3
laws simplify = (3) % (k™)
expressions (G i - 27 x KD
involving
. . k13
indices =27 x k
= 27K 27k“ ams




Brackets Expanding and | When Expand and simplify (x — 4)(12x + 5) U768,
f t .. g d . g Multiply each term in the ffirst set of brackets by each term in the/second set of brackets U1 78
actorisin expandin
TSN
bI'aCketS double Use the eyebrows to help (m-Q(‘)lx +S)
SN
brackets every s sxllo + xS+ 4xl2x +-4xS
term in the first @*0=Q = et @sx a8z <20
NEGATIVE ~ POSITIVE  NEGATIVE
b rac ket mu St Collect like terms = 12 ‘l - 431 -0
be multiplied .
= -20 am
by every term 1200 -43x -20 - ans
in the second
Recurring Fractions and All recurring Convert 0.021 to a fraction in its lowest terms. uUs50
. . . Call the value = and write it out with a = 0.021021021... ’
Decimals recurring decimals can few copies of the recurring pattern it U689
. . There are three recurring digits so
(H) decimals be written as multiply by 10 three times o Ose 12 20 1O 2 Mo
fracti 10 %10 X 10 = 1000 0= |20 x|V]0 ik
ractions Subtract these values to 1000x -x = 21.02102}-. = 0.021021...
get rid of the recurring
part of the decimal qQaq £ = 21
Solve to find = = :‘qu
Simplify the fraction = 21 =
SRR * % a3 © 333 7 ans
333 —
i Marco measured the height, x, of each of the students in his class. He recorded
Hand llng Grouped data A frequency ﬂ\edheighfs in the table below. Calculate an estimate of the mean height of the us77
students.
Data and and averages table can be [ mean = [Fum oTvalues] + [oumber of values]| 150<x <160 160<x <170 170 <x <180
Statistical used to help Find the midpoint of each interval equen 1 8 6
. . Find half of the diff d
Diagrams summarize i e e Midpont 185 165 175
o ux1ss5 8x165 6x\75
large sets of |y et oot Toml ey =isw | =tso
Add the column totals togeth =
data. oL i 1705 +1320 + 1050 = 4075
Add the frequencies to find the| of students| +8 +6 = 25
Estimate the mean 4075 + 25 =163
Remember units (cm) l63 Eekcn b\-l
Drawi ng and Diagra ms can The frequency polygon shows information about the masses of all the U200,
. . . boxes in a warehouse. How many boxes are in the warehouse in total?
interpreting provide a " i’ " & ! U590
’
P . Frequency polygons show the midpoint %)
StatIStlcal better V|Sual of each interval against its frequency L | )& U8405
d |agra ms re prese ntation Read the frequency of each point from g1 | /x \\ e U642,
the frequency polygon 3 | |/
g |
of data s 8wl osib o & w2 £, x(;/,,/ \\( us79
Add the frequencies together to 0 1 g T T T,
find the total 30 40 50 60 70
Mass (x kg)
answer: . 36.
Factors HCF and LCM The highest The prime factor tree for 450 is given below. Draw the prime factor tree for U751
i ’ 825 and use it to work out the highest common factor (HCF) of 825 and 450. ’
Multiples common factor Draw the pr.me factor tree for 825 | Drawa Venn diagram showing the U529,
prime factors of each number
and Primes (HCF) is the Put the numbers that are prime factors of U250
e 215 both numbers in the overlapping section
(F) b IggESt Prime factors of 450 Prime factors of 825
number that

goes into a set
of numbers.
The lowest
common
multiple (LCM)
is the smallest
number that a
set of numbers
gointo

450 = 2% 3x 3% 0% 8252 3X5%x5 x 11 .

[ﬁ\e HCF is equal to the product of the|common prime factors l

HCF (450, 825) = Zx 5x

75.848




Slices of cake are being sold at a bake sale. In total, Jenny sells 4 — cakes
ractions ractions an actions I f cak Id ke sal I lls |4~ cak R
mixed numbers greater than 1 and Herman sells 645 cakes. How many more cakes does Herman sell? Give your U793
answer as a mixed number. ’
can be Find the calculation & & — 4L ¥ U224,
s lo ~
represe nted as Convert the fractions so they have the same denominator _:.' = l-.; U538
A
mixed numbers - 61%)- 45 ”
Check that the first fraction is bigger than the second fraction 1’5 VB Mare 'u“M _l: 4
Subtract the whole numbers 6-4= 2
Subtract thedractions 8.2 37 £ L
o T@ 1o o 2 1‘_
Werite as a mixed number 2. 1’6 o %
ully simplify (97~ . Give your answer without any negative indices.
xpressions | Simplifying gebraic Fully simplify (9r—*¢1°). 6 h d ,
. . -3, 10\ ~3 . 10)2 = E—

(F) expressions expressions (A:72L)" = (e %) (zxy)=z"xy"| | U103
can be = (9)°x )% () (@2)? = gl@x®
simplified by = @1 x U3 plosd) ae=l
collecting like = 81 x r'VxE"® ~———
terms, using - glx (£ "
the index laws ré

20 20
and by - SH: S\E ass
. 4
cancelling J a
common
factors
Equations Solving Solving an Solve 11x +10 =7x + 6 Always do the same thifg to us70
; R ot zonitsionn both sides of an equation
(F) Equations equation U228
. . Wreite out the equation = ll2¢c 410 = 7> +b “To
means fl nd I ng Subtract 7x from each side to e "x*|D “7x=27=x ¢ ‘ ~7x
the Value(S) Of leave a positive x term 4x'“° o 6 ke
Subtract 10 from each side
+lp -l0 =6 -lO
an unknown Amtio ~lo
. : 4x="4 4
Val’lable that Divide each side by 4 4 Qo4 ="4 24
make the ==
equation true _
x="1  oam
i b=
Simultaneous If there is more Solve the simultaneous equations below. Substitute the value of z into one of U760,
. 8y + 5z = 40 10y + 9z = 61 the original equations and solve for y
Equations than 1 8y + 5x =40 U757
unknown, then Eliminate one of the variables @Liminate 'J alj +Sxl= 0
R Multiply each equation by a 8y+ Sx=40 8y +20 = &0
you willneed to | constant so we have two 40y +25x = 200 Y
equations with the same 8!_., =20
solve more number in front of the y 10y + 9x=6l y=2.5
40y +36x =244 :
than 1 J
" Subtract equation l&olj +36%x =244
eguatlons from equation @ 10y +25% = 200 JiTo o
0 I =44
SImUltanGOUSly Solve to find & * _:= i answer: x =4 amd y=2.5
i i Calculate the value of y in the following equality:
Surds (H Multiplying and | Surds can be Iculate the value of y in the foll I U633

dividing surds

multiplied and
divided by
multiplying or
dividing the
numbers inside
the root.

V2ixv5 _
i =V

Vil x 5 _ J-y—
= =
Write the left-hand side as a single root 21
2| x5 = ‘/_
Vaxvb=+axb v7 J
105 =
vz - Ji o355
s o
7 =V
Compare the numbers inside the roots vis = Jy
15 = v answer: Y= !5




Simplifying Surds can be Fully simplify /162 U338
surds simplified if the 162
num ber in th e Write 162 as a factor pair containing
the/highest possible square’nur’nbrer'} = g1x2
surd has a )
square number
as a factor = Vxvz ,
Write the answer without
a multiplication sign = 9 \/2_
answer: _ q\/z
Adding and Surds withthe | Fully simplify 2v/6 + 8v/13 + 9v/6 ug72
SUbtraCtlng same numbers We can only collect terms which contain
su rdS u nd er the roots the same number inside their roots
can be ad d ed Simplify each term if possible nob ?mbh
or subtracted 2/ +8/13 +
Collect terms which have the = 2 /F +9JC
same number inside their roots o & ¢ 8‘/@
= N4 + Sﬁ
answer: 11VE + 813"
Expanding Expressions Expand and fully simplify v/11(v/11 + /10) U499
brackets with with brackets Espaid 56 bigghats S
SurdS including SUrdS Multiply the term outside the llT( n+ '/E)
brackets by each term inside
can be = Jux/1T +/x/i0
multiplied out Simplify each term
or expanded = 4 +/uxo
Vaxvb=+axb
Check if we can simplify further = Il + Juo
answer: {1 +V110
Rationalising A fraction with Rationalise the denominator of \/%1 U707,
denominators asurdin the Give your answer in its simplest form. U281
denominator Step 4: Expand any remaining|bracketsand simplify
JB WiE-3) _ /Bx/B -3/
can be 3 3
simplified so _ I15-3/F
B 3
that the
. . Factorise the numerator = 3 (5 - \/I?)
denominator is —e
an integer and simplify, we get
g minus root 15 all over 2. ﬂ
answer: 2
Algebraic Simplifying Factorisingthe | Write 2285 g5 o fraction in its simplest form. U437,
fractions algebraic numerator and 74(11h+9) _ Txd x(11h+9) U294
fractions by denominator B4 S
factorising will help to Cancel thelcoefficients| [0 4 (1h+9)  Ixdx(11h+9)
Divide by the highest A =
identify any commen factor 7 3% 12xd
common Cancel the|powers of d .d'x(llk +q) — | % (||p..|.q') YL cossriy:change
factors 12 xd| 12 x1 .
= l1k+Q h+d o
12 12 =
Adding and Just like with Write % — g as a single fraction in its simplest form.
. . Convert the fractions to equivalent
Su bt ractin g o rd Ina ry fractions with the same denominator
. . Use the lowest Itiple (LCM) =
algebraic fractions, you oS T ey IR = R
w2
f y+3 _ 2y _ 2y+3) _ 12y
fractions need a 25 80 Y
common Numerators can be added and 2(y+3) - 12y
subtracted when they are over T —
d enomin ator the same denominator 7 w2
. Expand the brackets w
when adding or w2
. e - 21-5y
su bt racti ng Simplify the numerator = e 21-5 ang

Can the fraction be simplified further? No 42




algebraic

fractions
M ultiplying Multiply the Write the expr‘isfsion belofw cisla fraction in its simplest form. U178
algebraic numerators 0(-1) X "4
fracti d 7€ E-W O Zex(f-n)
ractions an |o("_u) 4 |O(F-|\)x4
denominators 7exp=1i)
. . . Cancel any[common factors]that appear in =
and sim P llfy if both the numerator and denominator T (¢ -I\) x4
necessary _ 7t
~ loxs4
g = 28 7¢
Check the answer is fully simplified 20 o &5
T A i
D|V|dmg When d|V|d|ng Work out % - ﬁ Give your answer as a fraction in its simplest form. uas8
a lge b raic fra Ctl on S’ Werite the division as a multiplication 73 i i < = 73 . % -
. . . q i - q
fractions multiply by the P z 2

reciprocal, i.e.
multiply by the
second
fraction
‘flipped’

Flip the second fraction

Simplify the fraction if possible

Cancel the|variables

z° + gb = z(@-b)

23 x

12

I x 12
7 3“ zII
y e 12
Check that the answer is fully simplified 7 Y

_ 7x3'!x3"x 22°

_ 7x3"x5"x2"




