Maths Knowledge Organiser

Year: 11 Term: Autumn (1 and 2)
Unit Topic/Skill Definition/Tips | Example Sparx
Code
Angles Combine angle | Learn the facts 4,\9[95 in a triangle sum to 180° ues5
facts as full
sentences to
use in all
answer
reasoning.
Angles on Use the arrow U826
parallel lines notation to co-interior angles sum to 180° <& -
identify all
parallel line. .
Not drawn acurately © corresponding
Extend or add - \o.ngles
extra lines to alternate angles £ vV
make other
polygons.
Using angles in a quadrilateral sum to 360° U329
Quadrilateral
properties
Angles in u427
Polygons
Right-angle | Apply Identify the U385
triangles Pythagoras’ longest side
Theoremin 2D | (Hypotenuse)
shapes which is
opposite the 24m ¢ a + b* = ¢
Right angle @ 26" + 10" = ¢!
676 = c¢*
[67¢ = «
10 c =126
Not drawn accurately b
Apply SOH — CAH -~ TOA Pyramids U545
Trigonometry to Cover the letter which is the unknown value, and
. . then Multiply for horizontal relationships
find missing and Divide for vertical relationships
angles
Apply SOH CAH TOA U283

Trigonometry to
find missing
sides

(0]

sin° | H




Angles of
elevations and
depressions

Use the
Parallel line
angle rules to
find
corresponding
and alternate
angles.

Object

Line of sight

Angle of
elevation

D Horizontal

uo67

Calculate Measure from U107
bearings North,
clockwise and
with 3 digits
Use U164
trigonometry 0= 126 - 90
and bearings = 36
sin @ = PP
hyp
sin (36°) = %
25 x sin (36') = =
x = |4.6946...
x =14.7 to |l dp.
Use exact You can use ad] N ue627
values of the fingers on 200 m :l
Trigonometry your hand to A.;j ----------- B\ opp
find them " tan®=4;
opp E tanQ = m
% = tan" (500
! 0= tan (ZOO)
S = 68.198...
bearingof = 270 - 68.198...
CFrom B = 701.80l...

202 to nearest degree




Unit Topic/Skill Definition/Tips | Example Sparx
Code
Surface Finding the The surface e R NS u771
Ive your answer to .p.
Area surface area of | area of a cone -
cones and is given by
spheres mrl + mr?
The surface
surface area = + @
areaofa " " é
S = Trl + T
sphere is given .
2 ST x4 x|0 + T x4
by 4rntr
= 40Tt + |60
=175.924918...
=175.9%3 to 2 d.p.
Answer: 175.93 m2
Flndlng the Generally A frustum is made by removing a small cone from a similar, larger cone. U334
. Work out the curved surface area of the frustum.
Surface area Of COﬂSIder the Give your answer to the nearest integer.
frustums area of the /
whole
pyramid/cone ;
and subtract
the surface
Not drawn accurately
area of the
. d curved S.A. _ curved S.A. curved S.A.
piece remove of Frustum of large cone of small cone
from the top @ C A
= Tx27x3%3 - T=x9x||
= 7192w
= 2488:14138...
= 2488 to the nearest integer
H H nsi The shape below is made from a cone and a hemisphere.
Flndlng the DIVIdethe W:r:ou‘:fhesirfacearea;fmlsshase. e U561
surface area of | shape and Slveyouranswertod dp.
composite consider the
shapes surface area of 2y

each part

tel

surface _ 5
areo '

=Trl + brcr
2
=Trl + 2Tt

=T xq9x|2 + 2T x 9°
= |08t + 62T

270t

84-8.2300I...

848.2 to | d.p.




Volume Flndlng the The volume of Calculate the volume of the cone below. U426
i . Give your answer to 2 d.p.
volume of aconeis given
cones and by |
volume of cone =—Tr?
spheres 1, 3
—nr‘h
3
The volume of ’
a sphereis
. Not drawn accurately
given by |
4 volume of cone =?Ttr1h
—Tnr
3 | 2
=—XxT x 5% |7
3
= 445.058495...
= 44506 to 2 d.p.
i i i A large pyramid is split horizontally to form a similar, smaller pyramid and a frustum,
Finding the Find the ; U350
as shown.
volume of volume of the What is the volume of the frustum?
frustums whole
pyramid/cone i \\ Volume =26 m®
and subtract
the volume of Volume = 68 cm’
pyramid/cone | .
Not drawn accurately
removed from
the top volume of _ volume of _  volume of
Frustum = large pyramid ~ small pyramid
=68 - 26
=42
Find the Divide the R e U543
volume of shape and velume of pyramid volume of cubsid
composite consider the = - base aree x b buight s
=L x1xsx -
shapes volume of each ~E TSR T
part
volume of shape = volume of pyramid + volume of cuboid
=175 + 160
=315
Unit Topic/Skill Definition/Tips | Example Sparx
Code
Statistical Drawing ple The a ngles in a The table shows information about some people's favourite film genres. U508
diagrams charts ple chart are Use the table to draw a pie chart.

proportional to
the frequency

BT TSR _Central Angle
5

Romance 8 Boeo= 122.4°
Comedy 60 Fateo = 864
Crime 32 S0 = 46.08°
Action 73 22100 = 105.12°
Total 250
Key
Romance [l
Comedy [
Crime |
Action W




Interpreting pie

Pie charts are

45 children answered a question about their favourite fruit drink.

scatter graphs

a)

b)

Answer: Weak negative correlation

Answer: Strong positive correlation

U172
charts beneficial for How many children said their favourite fruit drink was pineapple?
visualising Favourite fruit drink
proportions
Key
E Cranberry
B Kiwi
. Strawberry
E Pineapple
360’ represents 45 children
8°represents | child
48°represents 6 children
P[otting scatter | Scatter graphs The heights and weights of 6 farm animals are shown in the table. U199
h b dt Height (m) |04 06 1 1 14 16
grapns can be usedto Weight (kg) | 20 280 200 500 400 600
identify
relationships Plot this data on a scatter graph.
and correlation Heights and weights of farm animals
between two 600 ] %
sets of data
X
-~
N
« 400 *
v
g x
N
@ 200 %
2
0 = "
I 2
Height (m)
Inte rpreti ng Write down the type of correlation shown in each of the scatter graphs. u277




Using lines Of Lines Of best flt The scatter graph shows the time taken and distance travelled for 11 journeys. U1 28
best fit can be used to
estimate Journey times and distances
values based o I
onthe 24 LD
. . x x
relationship 320 |
= x |
between sets £ x i
of data s x |
a1 % T
A
*/x |
% |
0 20 0Ll 60
Time (minutes)
a) Draw a line of best fit on the scatter graph above.
b) Estimate the time it would take for a 24 mile journey.
Answer: 44 minutes
Unit Topic/Skill Definition/Tips | Example Sparx
Code
Probablllty Probabilities of Events that Which of the pairs of events below are mutually exclusive? U683
mUtuauy cannot occur A: Winning and losing the same football match.
exclusive at the same B: Wearing a jacket and wearing glasses.
. C: Getting an odd number and an even number in one roll of a fair six-sided dice.
events time. D: Getting an odd number and a number less than 5 in one roll of a fair six-sided
dice.
Sample space | Table that U104
d iagra ms holds all Anya has a fair coin and a fair four-sided colour spinner.
. She flips the coin and spins the spinner.
possible
outcomes a) Complete the sample space diagram to show all the possible outcomes.
Spinner
Red | Blue |Green |Yellow
= H
S
T
Expected USIng The probability that a school lunch will include pasta is % U1 66
results from probability
. How many school lunches would you expect to include pasta if you had 21 school
repeated facts to inform funches?
experiments predictions
Venn diagrams | Interpreting The venn diagram shows information about the students in a class. U748

with set
notation

and drawing
Venn

A = {students who own a bicycle}
B = {students who own a pet}

Rose

Jaxson

a) Describe the studentsin A N B




Using set Using set ’ U296
. . The sets A and B are defined below.
notation notation to
process data. A ={1,2,5,9,10,13,19}
B ={2,3,4,5,7,13,14}
List the members of AN B
Tree diagra ms Usi ng Tree A coloured spinner with purple, blue and yellow sections is spun twice. Us558
A Complete the tree diagram below to show all the possible outcomes.
for Di agram to How many possible outcomes are there?
independent | allocate = sy Couone |
events probability for Purple PP
each outcome Purple < Blue PB
Purple L \
Blue <7 ( |
Tree diagra ms Allocated A box of chocolates contains 9 milk chocolates and 11 dark chocolates. U729
are A chocolate is selected at random, eaten, and then another chocolate is selected at
for dependent probability to random.
events the diagra mto Complete the tree diagram to show the correct probabilities.
calculate Second chocolate
I 8
likelihood. 1 ik
9 Milk <
20 n Dark
1
D Milk
Dark <
D Dark
Calculating Using stated Amelia spun a spinner with five coloured sections several times. us80
experimental probability to The table below shows how many times the spinner landed on each colour.
probabilities predict m Green Red Yellow Black Pink
outcome Frequency 8 10 1 3 7
Inequalities | Solving Comparison of U738
inequalities two values or Solve 5h Z 36 — 4h
with the expressions,
unknown on showing that
both sides they are not
strictly equal
Solving double USing number- Write down the inequality shown on each of the number lines below. U145
inequalities line to show a)
inequality . o
012345678 091112F7
ConStrUCting To use a) When a number, z, is added to 26, the total is greater than 64. U337
and solving algebraic skills | Write this as an inequality and solve for z.
inequalities to solve




Vectors Adding a.nd To add /sub Calculate a + b U903
subtracting column
column vectors | vectors .
Give your answer as a column vector.
2
1)
a=
b
Multiplying To use uUs64
column vectors | algebraic 9
by a scalar knowledge to a — 9
multiply
vectors
Write 3a as a column vector.
Identifying Focus on Which vector below is parallel to h? U660
parallel vectors | positive / 3
negative h:(1) c=(4)
direction L] /1,/

ofy el




Maths Knowledge Organiser

Year:

11

Term: Spring (3 and 4)

Unit

Topic/Skill

Definition/Tips

Example

Sparx
Code

Percentages

Percentage
change with a
calculator

Definition: A
percentage
increase or
decrease can
be found using
a multiplier.
Tip: Increase
by p% ~>
multiply by 1 +
p/100.
Decrease by
p% > multiply
by 1-p/100.
Example: 146%
=1.46.

Increase 21 by 46%

100% + L6% =

146 = 100 = 1.&46

6% of 21

146%

.6 = 2]
30.66

ue71

Percentages

Finding original
values in
percentage
calculations

Definition: To
find the original
value, divide
the given
amount by the
percentage
multiplier.

Tip: If you know
p% of the
original, turn
p% into a
decimal first.
Example: if 9%
=684, then
original =684 +
0.09.

9% of a value is 684

Work out the original value.

9 =100 = 0.09

9% of original

+0.09

0.09 x original

original

n
~
[
(=4
(=4

U286

Percentages

Finding the
percentage an
amount has
been changed
by

Definition:
Percentage
change =
(difference +
original value)
x 100.

Tip: Always use
the original
value in the
denominator,
then say
whether the
change is an
increase or a
decrease.

percentage change =

difference

96 - 80

original value

80

16
80

x |00

0.2 =100

20 %

x |00

x |00

U278




A bank account starts with a balance of £10 000 and pays compound interest at a

Percentages | Compound Definition: = U332
rate of 4% per year.

interest Compound Work out the balance of the account

calculations interest means | a)after 1year 100% + 4% = |04%
interestis 104 + 100 = |.04
added each balunci
time period, so after | year = 104% of 10000
you earn = |.0& % 10000
interest on the = 0400
new total. Answer: £ 10400
Tlp Use b) after 2 years.
amount = atters years = 106% of 10400
pr'”f{p?lx = .04 x 10400

multiplier)",
(multiplier) = 10816
where nis the
number of Answer: £ 10816
periods; or
keep
multiplying by
the same
multiplier each
year.
Pe rcentages Growth and Definition: The value of a painting 7 years after it was painted is given by this formula: uoss
value in pounds (£) = 400 x 1.21"

decay Growth and

d a) What was the original value of the painting?
ecayta;e whenn=0  value = 400 x 1.21°
repeate
P = 400

percentage Answer: £ 400
Cha nges. b) By what percentage does the value of the painting increase each year?
Growth has a .21 = 121%
multiplier = 100% + 21%
greater than 1 5 Answer: 21 %
decay has a c) How much will the painting be worth 11 years after it was painted?
multiplier Give your answer to the nearest pound.

between 0 and
1.

Tip:Ina
formula such
as value =400
x 1.21", the
originalvalue is
when n=0.

whenn =1l value = 400 x |.21"
= 3256.104...

= £3256 to nearest £I|
Answer: £ 3256




Compound
measure

Calculating
with speed

Definition:
Speed =
distance +
time.

Tip: Keep units
consistent.
Convert
minutes to
hours before
substituting,
and rearrange
carefully for
distance or
time.

A bus travelled 240 km in 4 hours.

Calculate the average speed of the bus.

distance (km)

speed (km/h) = ——— (h)

240

&
= 60

Peter leaves work at 16:40. He drives 45 miles from work to home at an average
speed of 30 mph.
At what time does he arrive home?

distance
time

speed

distance (miles)
speed (mph)

time (h) =

= .5

1.5 hours = | hour 30 minutes

start time end time
16:40 17:40 18:10
+| hour +30 mins
Answer: 18:10

Rose drove from home to the shop at an average speed of 24 mph for 30 minutes.
She then drove from the shop to the lake at an average speed of 41 mph for

2 hours.

Work out how many miles Rose drove in total.

coiid = distance
P - time
Journey I: 30 minutes = 0.5 hours
distance = speed x time
(miles) (mph) (h)
=24 x 0.5
= |2
Journey 2: distance = speed x time
(miles) (mph) (h)
= 4| x 2
= 82
Total distance: 12 + 82 = 94

Answer: 94 miles

U151




Compound | Calculating Definition: A Janet laid 120 bricks in 3 hours. U256
. Calculate the rate at which Janet laid bricks.
measure with rates rate compares Give your answer in bricks per hour.
one quantity
i amount (bricks
with another, rate (bricks/h) = =— )
for example time (h)
per hour, per 120
minute or per Y
item. = 40
Tlp: rate = Louis is paid £12 per hour.
amount + time, How much will he be paid for working 1 hours and 30 minutes?
an?ount,_ rate | hour 30 minutes = |.5 hours
x time, time =
amount + rate. money paid
rate - #P
time
money paid (£) = rate (£/h) = time (h)
= 12 x|.5
= I8
Compound Calculating Definition: A glass statue has a volume of 42 cm® and a mass of 105 g. U910
. . . Work out the density of the statue.
measure with density Density = mass

+volume.

Tip: Check the
units (for
example g/cm?
or kg/m?).
Rearrange
carefully: mass
= density x
volume and
volume = mass
+ density.

mass(g)

volume (cm®)

10

density (g/cm®)

(%]

(% B

The density of some copper is 8.96 g/cm”.
What is the mass of 70 cm® of this copper?
mao.SS

density =

volume

mass(g) = density(g/em®) xvolume(cm®)

8.96 x 70

6217.2

A cuboid has a length of 4 cm and a width of 5 cm.
Given that its density is 40 g/cm3 and its mass is 2400 g, calculate the height of the
cuboid.

., _ mass
Hansity = volume (a)
mass (g
N
volume(cm®) = density (g/cma)
_ 2600
T &0
=60
volume of = length x width x height
cuboid
60 = & x 5 x height
60 = 20 x height
3 = height

Answer: 3 cm




Compound Calculating Definition: A block has an area of 0.6 m? and a force of 240 N applied to it. us27
. Calculate the pressure on the block.
measure with pressure Pressure = ¢ (N)
+ 2 orce
force + area. pressure (N/m ) -
. 2
Tip: I\./Ia.kesure area (m )
areaisin
square units
q its, 240
usually m®. = 0_6
Rearrangement ’
s: force = = 400
Pressure x aréa | tpe pressure that a robot arm exerts on a sheet of metal is 2000 N/mz,
and area = The force that the robot arm exerts on the sheet is 550 N.
force + Work out the area of the robot arm that is in contact with the sheet.
Force
pressure. pressure - —
areo
i Force(N)
area (m?) = -
pressure (N/m")
_ 550
2000
= 0.275
A cuboid shaped block sits on top of a cylindrical post as shown.
The pressure exerted on the post by the block is 340 N/m“)
Work out the force on the post due to the block.
Give your answer to 3 s.f.
Force
pressure = ————
areo
am area =Tx 0.7*
= 0.49TT
Force= pressure x arca
(N)  (N/m?) (")
Not drawn accurately = 3[.-0 x ol‘_q.r[
=523.3849...
=52% to 3 s.F.
Combining Definition: To Theratioz : yis 6 : 11 U921
ratios combine The ratio y:z isc1l =7

ratios, make
the shared part
the samein
both ratios
before joining
them together.
Tip: Scale one
or both ratios
until the
common term
matches, then
read off the
combined ratio
and simplify if
needed.

What is theratio z : ¥ : z in its simplest form?

xta 321

-




Calculating
with ratios and
algebra

Definition: In
algebraic
ratios, each
partcan
include a
variable such
as b.

Tip: Add all
parts to find
the total, then
write the
required
fraction as
desired part +
total parts.
Factorise if it
helps simplify.

A stationary shop sells bundles containing pens, pencils and highlighters.
The ratio of pens to pencils to highlighters in a bundle is 5b : 2 : b
What fraction of the stationery items in the bundle are pencils?

highlighters
5bp 2 b

pens pencils

parts corresponding to pencils 2

total parts

ue76

Changing ratios

Definition: If a
ratio changes,
first work out
the actual
amounts, then
adjust the
changed part
and simplify
the new ratio.
Tip: Find one
part by dividing
the total by the
sum of the
ratio parts.

White and red paint is mixed ina 7 : 2 ratio to make 54 litres of pink paint.
A further 6 litres of white paint is added to the mixture.
What is the new ratio of white to red paint in its simplest form?

White : Red total
7 : 2 .

62 : 12 54

L2 + 6
=48

New amount of white

New white : Red
468 : 12

&

us65

Solving direct
proportion
word problems

Definition: In
direct
proportion,
both quantities
change by the
same scale
factor.

Tip: If one
value is
multiplied or
divided, do
exactly the
same to the
other value.
The unitary
method also
works well.

A recipe for 30 biscuits needs 150 g of sugar.
How many biscuits can 50 g of sugar make?

+3<

30 biscuits need 1509

)#3

10 biscuits need 509

U721




Solving inverse
proportion
word problems

Definition: In
inverse
proportion, as
one quantity
increases, the
other
decreases so
that the
product stays
constant.

Tip: If one
quantity is
multiplied by k,
the otheris
divided by k.

It takes 1 printer 12 minutes to print a batch of leaflets.
How long would it take 3 identical printers to print the same number of leaflets?

a

| printer takes |2 minutes
«3(

>+3

3 printers take & minutes

U357

Currency
conversion

Definition: An
exchange rate
tells you how
much one unit
of one currency
is worth in
another
currency.

Tip: If £1 =
€1.16, then
pounds to
euros multiply
by 1.16, and
euros to
pounds divide
by 1.16. Give
money to 2
decimal
places.

Use the exchange rate £1 = €1.16 to work out

a) how much £40 is worth in euros. £ €

40 = |.l6
So £40

46.40

Answer: €

b) how much €75.40 is worth in pounds.

75.60 + 116 = 65
So €75.40 = £65

Answer: £ 65

ue610

Unit

Topic/Skill

Definition/Tips

Example

Sparx
Code

Standard
Form

Multiplying and
dividing
numbers in
standard form

Multiplication
is commutative
SO we can
rearrange
calculations in
standard form
to simplify.

Work out (6 x 107) x (4 x 10?)
Give your answer in standard form.

=6x10" x & x|0°
=6xb4 x |0 x|0°
=24 x 10"

2.4 x 10" x 10"
2.4 x |0""
2.4 x 10"

= 204

U264




Adding and Factorising by Work out 4.3 x 10" + 2 x 10% U290
Subtracting the highest Give your answer in standard form.
numbers in common " s
standard form | power of 10 =43 x10"+2x10
can allow us to =4.3 x|0"+0.2 %10 x|0°
add and " N
subtract = 4.3 x10"+0.2x10
standard form =4.3x10"+0.2x10"
with ease.
= (&.3 +0.2)x10"
= 4.5 = 10"
Standard form Using the “X Work out (8.55 x 107%) + (2.9 x 10?) u161
with a 10 » keyon Give your answer in standard form to 3 significant figures.
calculator your calculator
allows you to (8.55 x107*) + (2.9 = 10%)
. t )
meut - = 2.94827... x 105
calculations in .
standard form. =2.95 %10 to 3 s.F
Sequences Position-to- Position to The start of an arithmetic sequence is shown below. U498
Work out the 2t term rule for this sequence.
term rules for term rules can
arithmetic bedefinedby | @@ @ &
sequences an “nth term” S NN
which +6 +6 +6 A : :
| &
identifies a n1]2/31%
position or sequence | & (1016 |22
term value at 6nl 6 112118 1¢
any pointinthe 1
sequence sequence - 6n{-2{-21-2-2
Rule: 6n + -2
Position-to- Pattern The start of a sequence of patterns using tiles is shown below. uo78

term rules for
sequences of
patterns

sequences can
be interpreted
by rewriting the
sequence
numerically
and generating
the nth term.

The same number of tiles are added each time.
What is the rule for the number of tiles in the nth pattern?

Pattern number, n 1 2 3

Pattern

Number of tiles

Sn

Number of tiles - Sn

Rule: 5a + &




Position-to-
term rules for
geometric
sequences

Geometric
sequences are
unlike
arithmetic
sequences in
that they are
been
multiplied,
rather than
added, by a
common ratio
each time.

The nth term rule for a geometric sequence is
4 x 301
Work out the first three terms of the sequence.

x 3° =

x |

=4

=12

fn=13

L 4 x 30
=4 x 30N

4 x 3%

& x 9

36

U958

Special
sequences

A Fibonacci-
type
sequences are
produced by
adding the two
previous terms
to find the next
term.

Calculate the next two terms in each of these Fibonacci-type sequences.

al, 7, 8, 15,...

| -,) 8) ls;

23, 38, ...

ue8o

Equation of
linear
graphs

Plotting straight
line graphs

By inputting
values of x into
our function,
we produce
corresponding
values of y.
These can be
used to plot
coordinates on
our Cartesian
plane.

By first completing the table of values for y = 2z + 5,
draw the graph of y = 2z + 5 on a set of axes.

e.g.
2x+§
= 2x2+S
4+5
9

G ¢C ¢C ¢
]

(2,9)

U741

Finding
equations of
straight line
graphs

Equations of
lines are
generally in the
formy = mx +
c,wherem
represents the
gradientand ¢
represents the
y intercept.

3=mx+c

change in y
change in =

_8-6

T e -3
2
|

=12
c=0
5=7_x+0

U315




Interpreting
equations of
straight line
graphs

By inspection,
we can
compare our
equation ofa
line with the
general
equationy =
mx + c to find
the gradient
andy-
intercept.

The equation of aline is y = 25z — 10.
Work out the gradient and y-intercept.

mx + ¢

3=
J

25x - 10

gradient, m = 25

y-intercept, ¢ = -0

ue69

Equations of Parallel lines Two lines are shown on the grid below. U377
parallel lines share the same ’6/ o

gradient. . qi";ef“ 7 y=mx+c

i Line A
77/" / gradient, m = 3
k // Line B
IT1 1T 77 4% gradient, m =13

Finding the Inputting Work out the equation of the straight line with gradient 11 that passes through | U477
equation of a coordinates et (2,20)
straight line into the general y=mx+c gradient, m = |
from its equation ofa (2,20) is a point on
gradientand a line along with the line
point its gradlent\{wll 20 = lIx2 + ¢

allow us to find

its y-intercept 20=122 +c

and, therefore, -2 =c

the overall

equation for y =ll=-2

our straight

line.
Finding the You can find What is the gradient of the line shown below? U848

equation of a
straight line
from two points
ontheline

the gradient of
a line between
two points by
finding the
changeiny
over the
change in x.

gradient, m =

y change in x
=32~ Y
(033 (x09,) 27
_33-13
T10-5
= 30
(Sr_3)("|33|) 2
=6
) T

_change in y




