Maths Knowledge Organiser

Year: 8 Term: Autumn (term 1 and 2)
Unit Topic/Skill Definition/Tips Example Sparx
Code
Percentages  |Finding To find 10% divide | What is 16% of 8202 M437
tagesof  |oy 10. To find 1% e - Do B+ O
percen age.s 0 y - lofin 2 | Find 10% of 820 10% of 820= 820 =10
amounts without |divide by 100. All = 82
Find 5% of - =2
a calculator other percentages | " *cfo of 310; 82
can be found from i } ¢ Sl SROAI00
ind 1% of 820 1%, o = =
these building = 9.2
blocks. Find 16% of 820 167 of 820= 8Z+Al+ 2.2
= 131
1312, ons
Finding Convert the Work out 907 of (122 M905
Give your answer as a decimal.
percentages of percentage to a
R To find a percentage of
amounts with a  |decimal multiplier. R 122 = x |22
caICUIator E'g' to ﬁnd 47% Convert the percentage to a decimal
multiply your = x 122
Do the multiplication using a calculator
amount by 0.47 = 109.%

oMy

——

109.38

Percentage change

Use the building

The price of some boots is £82. They are reduced by [18%|in a sale. What is the
new price of the boots?

M476

on a calculator

Remember units (£)

£13.02 as

without a block method to | s - s + o + 51
. 5 ind 5% Find 3%
calculator find the Find 10% g B s o ™ 3% 103 lota of 1%
o =
o, - = = <00
percentage and 5% of 32; ZT. =2 | %of 81_ gzen_t
then either add 3% of 82 =3 X 0.82
. = 2.46
this or subtract o kAR
o = - :
thls from the Subtract the reduction =
.. from the original price L — = 67.2%
original amount. | .. . ioer e ) £67.24 &8
percentage IAdd 100% to the |If we l'ncrt_usz_u number by_2}%, then we get 78?.5 as our answer. This means  IN[533
K . that 786.5 is|121%|of the original number. What is the original number?
INncrease W|th a percentage and Use the information in the question o write an equation
I I Find the percentage change 21% increase,
calcu ator convert to a It is an increase so add 'rhfz 421 Y= 1219
deCImaI tO ﬁnd the percentage change to 100%
121% of r 786.5
multiplier. (21% X » 786.5
Convert the percentage to a decimal .21 X e 786.5
Solve the equation -
Use a calculator to =786.5 % 1.2(
do the division H
650 25
Percentage Subtract your Decrease[£21| by 38% M533
decrease witha  [percentage from Fine! the pecosmioge change
0, It is a decrease so subtract the original s new
calculator 100% and convert | o e i _: S
to a decimal to -
Calculate the fnew] t A 2| = %ox 2l
find the multiplier. of :::ufnouif-men = amasd
Convert the percentage = 0_67_ %721
to a decimal g
Do the multiplication : 13.02
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Money Value for Money [Either work out Mé681
the unit cost (cost
of one item or 1  [Two flower shops sell cactus plants for different prices, as shown below.
What is the cheaper price for[20]cactus plants? A 8
kg etC) or use the Work out the cost of @0]cactus plants in each shop
1 . Shop A 4
lowest common i 3 ot k55
Subtract the reduction Sesle = LIy
mulﬁple method. from the original price 4.56- lI4 =
) . Were£4.56each  £17.60for
Werite the ratio of the Nowoff  5cactusplants
number of plants to the cost
Find an equivalent ratio where Shop 8
the number of plants is[20] plonts : cost (£) plonts : cost (£)
Do the same thing to [ S : 136
both sides of the ratio 20 : 20 : 0.k
Find the cheaper price
Remember units (£) £68.40 ans|
Indices Index rules with  When multiplying | €alculate the value of r in the equality below. M608
.. .. 1348 + 136 x 134 = 13"
pOSItlve Indlces pOWGrS Of the Werite the left side of the equality as a power of 13
Do the multiplying and dividing, “ & o
same base’ add working from left to right 13 o |3 x ‘3 =13
T = 4 L
the indices. To R TN
.. 4% 4.
divide, subtract 13«13 =13
T s = G (aL+4) _
the indices. 13T
13 =13
Compare the indices to find r 46 =
AL ons
/I ==
Index rules with What is the missing power in the equality below? M150
negative indices 1
- —
Examples 20 =
20—
207" = 2
o I | =
zo=1 20
¥ ey
Simplifying Fully simplify 2 M120
; ; K x K
expressions using Write as a single power of k K
index laws tia+4)
Simplify the numerator =
using k
23
_ K
Tk
Write the fraction as a single power of k (23- )
=k'®
18
K ans
Simplifying Simplify the Simplify 3_; fully. M568

algebraic fractions
by cancelling
common factors

numbers in the
fraction as usual.
Simplify the letters
using the laws of
indices.

Find the HCF of the numbers in
the numerator and denominator

Fackors of 9 | 1,3,9
Facters of 36 | 1,2,3,4,6,9,12,18,3¢

+9
Divide the numerator and denominator F! — .
by the HCF 1 _ £
— = —_—
3+
|
Werite out the variables in full ]
=1 - —-i;
|
Cancel each variable in the numerator if there is = F +
a corresponding variable in the denominator z _ﬁ_- oms
_—
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Equations Solving equations |Multiply both e = e A M401
of the form sides of the b) Solve% Ll b) % p—
equation by the -3 -3
a) x+3 = -
. — 2= +3-3=)-3
denominator. 5 5
=3 x+ 3 "5 - 8
x5=lx5 5
x5 < x 5§
x+3=55 ?l5=8"5
x+3-3=55-1% = =40
x=52 answer: &)X =52 b) = =40
Solving linear Expand the Solve 4(5¢]— 8) = 28 Always do the same thing to M902
. . both sides of an equation
equatlons braCketS ﬁrSt and Getldonits own ! Check: substitute the answer
involving braCketS then solve the Expand the brackets ‘0-\( Sc ',’ ) =128 back into the equation
. . 20c-32 =29 4(5c-8)
equation using Add32to 432 +32 =4(5%2-8)
. . both sides c-32+32=28+32 '
inverse operations RO SRR INY =4(I5-8)
. 20c =60 =4
(balancing Divide both 220 120 - b
didkaliers 20¢+20 =60+20 =28 /
method).
c=3
answer:..&
SOIVI ng equahons Balance If needed Solve 21 + 17? =23 ‘Always do the same thing to both sides of an equation —M 387
with the unknown fto get the fraction 2 4 126 om
in the on its own on one Subtract 21 from both sides 7
. . We don't want y in the denominator
denominator side of the ’ 1__17_6_ =2
Multiply both sides by 7y
equation. Then 126 _
. T -
multiply both
ply . 126 = &
SideS by the Divide both sides by 14 _
H Write the answer with
denomlnator’ the varlablif:st i 5 = q ‘ OAS
Solving equations |[Use inverse Solve 10g = 5¢ — 30 M554
. . both sides of an equation —
with the unknown loperations so that Get g on its own
. Get g in only one place 10g = 55 -30
on both SldeS the unknown OnIY Subtract 5g from each side -51 q" kK =5
appears on one side 10q -5Sq, = 53-59 -30
of the equation (in | sice cach side by 5 Sq = -30
this example by i ‘ Sgi5=-30
subtracting 5q from ?_?r o 9="-6
both sides). Then
balance as usual. 9= -6 , ass
Constructing and [Translate the word|Adam thinks of a number (@) and[friples it]He then|subtracts 4land gets14. |\ 957
. . . . Werite an equation and use it to find Adam's original number.
solving equations |question into
Write the problem as an equation Solve the equation to find n
algebra then solve | startuithn n
. Tripling a number is both sides of an equation
the equahon' Use the same as multiplying 31’\
3 Iet_ter tO the number by 3 3{\ _ 4 = ]lt-
Subtract 4 2n
represent the This expression is 3n = 18
| hi =
value you want to | imemeson 30~ 4 =14 n=¢6
work out, e.g.
n=6 &ns
IAddams number. -
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Sequences Term-to-term |A numerical sequence is | The term-to-term rule for a sequence is tosubtract 6 each time. The[12™ | IM381
. falist of numbersina term is|58. What is the 14| term?
rules for numerical| _ . . 145
certain order. The term-to-term rule tells us how
Sequences Each number in the to get from one term to the next
sequence is a term. Start with the[127 term |
IThe term to term rule is Use the|term-to-term|rule twice
an instruction that allows 12tk 13th [
kerm term berm
ou to work out the next 58 'y} 46
term from the one before 2 A
it e =k
46 o
&
Term-to-term A sequence can The start of a sequence of patterns made using dots is shown below. Copy and M241
complete the rule for the sequence. —
rules for also be made of 1 2
Start with D dots
sequences of patterns that Add[ | dots each time “ DOCII
patterns grow/shrink
following a rule.
Find the starting value by counting the e e 2
In this case each number of dots in the first pattern e ©
Find the term-to-term rule by counting I
term WOUId be a how many dots are added each time
attern start with © dots
p Add. ach time, 25
Substituting into  [The position to term | The n'" term rule for a sequence is 7n + 3 M166
g M 166
", What is the 52 term of this sequence?
position-to-term rule (or nth term) q
rules allows you to calculate The|5'8| term is the term at|position 5 nu‘ term = 7r\ + 3
any term in the Substitute the[position th .
into the ' term rule 5 term = 7 fad 5|+ 3
sequence. Include the multiplication sign
5n is the multiples of 5: - ;
Do the/multiplying|first -
5,10, 15, 20... 35 +3 )
5n+1 is one more than Then do the adding _
the multiples of 5 -
6,11, 16,21 .. 38 oms
Position-to-term [Arithmetic The beginning of an arithmetic sequence is shown below. M991
h By first working out the n'® term rule, calculate TheTer'm of this sequence.
rUIeS for Sequences avea ‘AriThme‘hc sequences have a common dif ference between the mrmsl
arithmetic common difference. | Find the[differenceslbetween the terms
Th d The number that n is multiplied by is ) o
sequences €y g0 up or down the[difference]between the terms fute:In +
by the same amount A28
Y . Subtract 9n from the sequence gmm I 23 32 I
eaCh tlme' to find the|rest of the rule n q 18 27 36 2
IThe nth term helps
you to find any term oale’ T
. Substitute[ITinto the rule to find the term Ix1l +5 = 9945
in the sequence = o4 o4 ans
Position—to—term Convert the Evie makes a sequence of patterns using tiles. Use the rule to work out how many tiles M866
there are in the[11%] pattern, —
rules for pattern sequence Tiles in n" pattern: 6n + 1
sequences of into a numerical  Patternnumber,n [ 2 -
patterns sequence to find “ i TRt
the rUIe eaSI|y. Tthaﬁern is when =1\
he pattern number i
repatternmber S piles 1 the it pattern = €n+\
Substitute[LT]for n in the
ewrsessior\ tiles in the 1™ podtern = ex il +\
Do the multiplying =66 +1
Then do the adding - 67 6'7+M.S
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Ratio Wr|t|ng and To S|mp||fy a ratio [There are|28 boys|and|12 girls|at a youth club. What is the ratio of‘ro M885
. ep e . . .. in its simplest form?
simplifying ratios |quickly divide
Ratios compare the relative sizes of different quantities
each number by
boss 5-'r\s
the IOWeSt Write down the ratio of boys to girls
. 2. .
common mu Ihple. Simplify the ratio by dividing by a common factor o 2
Do the same thing to both sides of the ratio
T . 3
7:3 a8
Writing ratios in ~ [Write an The ratio of silver cars to blue cars in a car park is 107 : 49. M543
the f 1. ivalent rati Rewrite this as an equivalent ratio of the form = :[1.
€torm 1:nor equivalent ratio Give any decimals in your answer to 2 d.p.
n:1 where one of the | write down the ratio of the blee cars
numbers of cars
numbers has to be ¢ 49
Find an equivalent ratio where
1. The other the number of [blue cars is 1
Do the same thing to — !
number may have both sides of the ratio
to be ertten asa Round the value to 2 d.p . }
fraction or
. 2.18 : |
decimal. . 22
Converting a A fraction is the g of the animals in a pet shop are parrots. What is the ratio of M267
fraction to a ratio. jnumber of parts parrotsito non-parrots in the pet shop?
out of the total ) number of parrots
fraction of parrots = —
total animals
number of parts.
2 out of every 9 animals are parrots 2L PMlts
How many animals are not parrots? ‘{ —1 = 7 non Pﬂ’"t‘
Write down the ratio[parrots|: ‘non-parrots
T4 asrs
% =,
Converting a ratio |A fraction is the Cyclobutene is made up of hydrogen and carbon atoms. The ratio of hydrogento [N2647

to a fraction

number of parts
out of the total
number of parts.

carbon atoms in cyclobutene is 31:2) What fraction of the atoms in cyclobutene are
hydrogen atoms?

Ratios compare the relative sizes of different quantities

parts of the ratio corresponding to hydrogen
fraction of atoms that are hydrogen
total parts in the ratio|
Find the total number of parts 3+ 2 =
Find the parts corresponding o hydrogen
Find the fraction of atoms that are hydrogen e 3 Mg
5 =/

Converting a ratio
to a percentage

Convert the ratio
to a fraction as
above and then
convert the
fraction into a
percentage.

The students in a class were asked whether they preferred football, athletics or
rugby. The ratio of students who preferred football to|athletics to|rugby/was
3:[12]:5| What percentage of students preferred athletics?

4+ 12 +5 =
12 ouk of 20 = =2

Find the total number of parts in the ratio
Find the fraction who preferred athletics

Find the percentage who preferred athletics

Percent means "out of 100"

; \L _ 69
Convert to an equivalent fraction — T p—
with a denominator of 100 ( \0O

The numerator is the percentage

60 % aAS

M267
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Using equivalent [Scale up the ratio | Milkshake|syrup|is mixed with[milklin the ratio[1/:[3l M801
. . If you use 360 ml of milk, how much syrup do you need?
ratios to find to match the
The ratio tells us that for every 1ml of syrup there are 9 mlof milk
unknown amountsfamount that you it
know. 9
Find an equivalent ratio
How do we get from 9 to 3607 3co
Do the same thing to each side
.
Remember units (ml) 4_0 Ml.
=
Sharing amounts |A bar model is Tommie,[Yusraand Sophia share[35|grapes in the ratio[1]:[1]: 3. How many grapes |M525
. . . does Sophia have?
inagivenratio  \ery helpful here. | . upsnmene 1+ 1 45 =8
Write down the ratio TOHM;Q T Ynaro. 'rdﬂk
Form an equivalent ratio | . J : S
with a total of 35
How do you get from a 2 .
total of 5 to a total of 35? o : 7 . 28
Do the same thing to
each section
How many grapes does o
Sophia have? 2 \ _’j__
DraWing and On the map below, 1 cm represents 4 km. o BRI ;s 7 b qisﬁn"n T u| M112
a) What is the distance from the museum to the e theme park —
interpret—i ng Scale theme park in real life, in kilometres? WL
b) The museum is|12.8 km from the ice rink. .
diagra ms What is the distance from the museum to the
ice rink on the map, in centimetres?
a) Read the distance on the map b) Use the scale to work out how many centimetres
from the ruler 95 cm on the map represent{12.8 kmlin real life
Use the scale to work out how many kilometres in lem 4km
real life are represented by on the map @ —_—
lem 4 km
9.5 cm represents 38 km
answer: o) 38km _ b)3.2 cm
Rounding Rounding integers Round _83'_8(_]2 fo ) The first significant figure is the first non-zero digit | M994
. . e a) 2 S'QH'f'ca"T flgurzs‘ working from the left of the number
using significant b) 3 significant figures. N 7
ﬁgu res Split the number after the
[significant figure you are rounding to] 8 3 ) Q 2 8 3 30 2
If the next digit is[4 or below, round down| o
=84.000 |=838.00
Replace digits after the split with zeros + 2 s.f. + 3 s-f.
+
@)340600 b) 83800 ams
—_
Rounding decimals a) Round 0.0125 to[2 s.f | M131
. e ape b) Round 0.0491 To-
using significant
. The first significant figure is the first non-zero o
ﬁgu res digit working from the left of the number ) + L) :
Split the number after The 0.0125 O. 04 g1
If the next digit is[4 or below, round down] =0.013 = 0.049
to 25f to 256
Stop at the split
a) 0.0\3 b) 0.049 %
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Estimating To estimate a Estimate 4.77 + 3.12 M878
Ca|Cu|aﬁ0nS Ca|CU|aﬁ0n, round To estimate, round each value in the - - - -
. calculation to 1 significant figure "‘ means "approximately equal to ‘
each value in the
; The[firsT significant Tigire]is the first non-zero ¥ +
CaICUIatlon to1l digit working from the left of the number W.77 3:12
significant figure | o oo s
and then Carry Out 0 or above, round up = 5 ~ 3
the Ca ICUIatlon . Rewrite the calculation with the rounded values Y77 + 3020 = 5+3
Do the calculation -
S+3 =8 8 ans
Coordinates Ca|cu|aﬁng The mid point of 2 |Point M is the midpoint of line segment CD, shown below. M622
. . . What are the coordinates of point M? Y
midpoints pairs of
|The midpoint is halfway between two pninfs‘ ‘/ D
COOI’dInateS IS the coordinates of midpoint __ rxi+axs yit e //
. . of (z1, y1) and (z2,112) — ( 2 2 ) 'lﬂl
point in the _ /
middle. (z"ja) = (21'3‘,) C(12,14)
Calculate the z-coordinate of the midpoint
+22 _ 17
— 0 T
Calculate the y-coordinate of the midpoint Not drawn accurately
J4+30 _ 22
2 (17, 22) ,ans
Mixed problems: KLMN is a parallelogram. M311
Coordinates and What are the coordinates of L? .y
. . Opposite sides of a parallelogram are the
m|d pOIntS same length and parallel to each other M4, 13) 2
Calculate the horizontal and vertical distance _r
between adjacent points N and K | (8,12)
9--3 = 2 N30 |
o= = - K(9, 10)
Use the horizontal distance to % = =& + I2
work out the #-coordinate of L x=8 0 T
Use the vertical distance to y=13-1

work out the y-coordinate of L

y=12 answer: ...L=(812)
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Maths Knowledge Organiser

Year: 8 Term: Spring 1 (terms 3 and 4)
Unit Topic/Skill Definition/Tips | Example Spar
X
Cod
e
Area F|nd|ng the A quad rl|atel’a| Work out the area of the parallelogram. M29
area of W|th tWO pa | rs [ area of a parallelogram =[base]x[perpendicular height]| 1
parallelogra | of parallel sides base = 9 cm
ms perpendicular heght = 8 em
area. = 9 x8 Not drawn accurately
=72
Remember units (cm?)
72 e ans
F| nd | ng the A q uad rl | ate ra | Calculate the area of this trapezium. M 70
area Of with one _palr of areaofa.trapezium:IMP’;ﬂueﬂlxperpendiculaxheight‘ Ll 5
trapeziums parallel sides ————
2 =
_ = .nw
2
= 17.5 x 12
= 2lo
Remember units (cm?) 210 em® RNS *
Convertn’]g Convert 8.61 m? into cm? km,(/m&m T N = " M72
units of area detify what calcation e need e 8
to do to get from m? to cm? — ‘Tmo = =10 -
8.6 xw0* =7 o
8.6 x100 x100 = 7 SI00E el il
Do the calculation tom[Th [ H [T [0
It may be helpful to use a place value grid g'fo‘o & ls 61
x100(8(6[1 (0|0
R ber units answer: 86, 100 cm™
Circles | Parts of a M59
circle 5

-r ¥ X

Segment Radius  Diameter Tangent
Chord Sector Arc Clrcumference

Circumferen
ce

The diameter is
twice the
radius

The diameter, d, of the circle shown is.cm.
What is the circumference of the circle?
Give your answer to 1d.p.

circumference = rd
Substitute into the formula = T % 40

Use the m button on
your calculator

125.6631..
1257 to | dp.

circumference = nd

7 = 3.14150... Round fo 1dp.

Remember units  answef |257cm S

M16




Area

The radius is
half the
diameter

The radius of the circle below is|34mm. Calculate the[ared]of the circle.
Give your answer to 1d.p.

@ area = mr?

7 = 3.14159... ares. = 1("'
Substitute into the formula = 1oa 3l 2 aea=[ |mm
Use the 7 button on your calculator = T x 1156
= 3631.681..

Round the final answer to 1 d.p.

3631.7 €to 1dp
3631.7 met 238

Remember units (mm?)

M23

Standar

Using

s partiwitenas 3

Werite 8.01 x 10° as an ordinary number.

M71

somect 0. 0
Notice that this is anumber]multiplied by a[power of 10] 3.0 = 10
d Form | standard 9

fo rm With IAn ordinary number is a number written without any index notation J

ay Do the multiplication using a place value grid
pOSItlve Multiplying by 10° is the ‘ M |woth|10Th{ Th | H [ T | U |
. . same as multiplying by 10 2.0V | NN 800 (L
indices 6 times S e ol ool

8,010,000 o
;=
U Si n g Werite 4.1 x 1075 as an ordinary number. Give your answer as a decimal. M 6 7
Sta n d a rd Notice that this is afumber]multiplied by a[power of 10| 4\ x 10 ® 8
fo rm W I t h IAniordinary numbert|is a number written without any index noquian|
n tiv
. eg, a e Do the multiplication using a place value grid
N d | Ces Multiplying by 10~ is the )
:a:ri\:‘:ss dividing by 10 [ Zn & [
xi0® 0,00 0 O 4|\
0.000 04l oAS
Ve nn U si n g Ve nn Corey asked 30 people whether they play squash and whether they play rounders. M 8 2

Diagra
ms

diagrams

The Venn diagram below shows the numbers of people who play squash, rounders,
both or neither.

a) How many people play squash? b) How many people play rounders?

Add up the number of people
who are in the| squash:circle

Squash Rounders

n+3 =14 Pufln

g

b Add up the number of people

who are in the|rounders|circle

Probabilities
from Venn
diagrams

3+9=12 peple  am
a

The Venn diagram below shows the number of hotels in a town that have
swimming pool and a gym. What is the probability that a hotel picked at

random|has a swimming poolp

Give your answer as a fraction in its simplest form.

Has a swimming pool Has a gym P(has a swimming pool) = [pumber of hotels that have a swimming pool |
[mmberal Towt]
9 How many hotels have swimming pools? 6 + I 2 = 18
How many hotels are there intota? € 4 |7 +2 +9 = 29
Work out the probability l 8
Simplify if possible ﬁ l
12 ans
Zq =

M41

Finding the
HCF using
prime factor
decompositi
on

The prime factor trees for 231 and 495 are given below. Use the prime factor
trees to find the highest common factor (HCF) of 231 and 495.

Draw a Venn diagram showing the

prime factors of each number
)/ \" !/ \ms Put the numbers that are prime factors of
both numbers in the overlapping section
/\ 7 PR

7 n 3 55 me facto

7N e e
5 n

231 =3x7%1l 495 =3 xI x5 n il

The HCF is equal o the product
of the common prime factors

3xll =33

answer: 33

M36




Finding the
LCM using
prime factor
decompositi
on

The prime factor trees for 510 and 935 are shown below. Use the prime factor
trees to find the lowest common multiple (LCM) of 510 and 935.

Draw a Venn diagram showing the

510 95
P o\ prime factors of each number
2) 255 5. 187 Put the numbers that are prime factors of
7N 7N both numbers in the overlapping section
3 85 n 17
7
5 17

S5I0=2x3x%x5x17 W5 =5x1I1x17

The LCM is equal to the product of all the prime factors in the Venn diagram |
2%3%x5%17%11 =5610

answer: 5610 *

M36

3D
Shapes

Properties of
3D shapes

Faces are the
sides, edges

are the lines

between the

faces and

vertices are the

corners

How many [faces| how many|edges]and how many |vertices|

does the cuboid on the right have?

Count the faces Count the edges

i

Count the vertices

==

6 foces gas ’ 12 edges gag| 8 verkices QAF .

M76

Nets of 3D
shapes

Match each of the 3D shapes below to its A net is a 2D diagram that can
corresponding net. be folded to make a 3D shape
Look at the shape of each face Look at the shapes that form each net

Cuboid NetA
€ triangle:
4 rcc.l:m\glzs “::'“5 S
Ea | hexagon
6 rectangles — NetB
an w € rectangles
2 hexagons ui =3
. 2 hexagons
lexagonal pyramid

€ triangles 4 Net C
d
| h::usoﬂ jA\ [@:D 6 rectangles

Use this to match the 3D shapes to their nets

Cuboid :Net C, Hexagonal prism: Net 8, l‘\quona‘ pyramid : Net A aas .

M51

Surface
Area
and
Volume

Finding the
surface area
from a net

The net of a cuboid is shown below. Work out the surface area of the cuboid.

lThe surface area of a shape is equal to the area of its ne?‘
Identify the |
dimensions of the net

7

4

7 7
r £ 7 "

+2x 77

vom | E e e
n 1] &
4x7=28| bxll=bk| TIxN=T7 = 56+ 88 + 154
= 298

M88

Finding the
surface area
of cubes and
cuboids

A cuboid has a length of 25 cm, a width of 18 cm and a height of 21 cm.
What is the surface area of the cuboid?

['u ‘The surface area is the total area of all the fucesl
B

e 25em I'uy 25cm

/ «
td 7 \Bem l’-’-“‘-"‘ [1|cm
—— H

25em 1.|=m[ ______ e L

Opposite faces of a y 18em /Izm
cuboid are identical —Z5em Z5em
Work out thefarea] 21 x 18 =378 25 x 21=525 25x% 18 =450

areaof _ 5
a rectangle = length x width

Find the surface area SWrface area = (2% 378) +(Z2x 525)+ (2 % 450)

756 + 1050 + 900 .
2706 Remember units (cm2) 2706 em® a_ﬂ_s

M53

Finding the
surface area
of prisms

The prism below has[fwol faces that are regular hexagons. Each hexagonal face
has an area of[65]cm?. What is the surface area of the prism?
[The surface area is the total area of all the faces]
A prism has[twd]identical cross-sectional faces
7am  Find thelarea of each cross-sectional face| €5

|4 A prism whose cross-section is a regular
Sm

hexagon has|sixidentical rectangular faces
Not drawn accurately

areaof = _ jength x width

Work out the[area of eachl - a rectangle

=7x5
e =35

Find the surface area Surface area = (z,“g)*(s % 35)

= 340

Remember units (cm?) 34%0em® s+

M66




Finding the
volume of
cubes and
cuboids

The cuboid below has two square faces with side length 7 cm.

Work out the volume of the cuboid.

‘ The sides of a square are all the same I:ngfh‘

lvolume of a cuboid = length x width x heightl
=16 x7x7

HZ x 7

= 784

Remember units (cm®)

Notdrawn acurately

78%cm? %_J'

M76

Finding the
volume of
prisms

The cross-section of this prism is a compound shape formed of two rectangles.

Work out the volume of the prism.
|volume of a prism = area of cross-section x |

Calculate the area of the cross-section

|area of arectangle = base x height‘
areo. of A= IO areo. of B = 7% 12
= 80 = 84
area. of cross-section = 80 + B4
et

Calculate the volume of the prism
volume 164 x ¢

qgu

Remember units (cm®)

Not drawn accurately

M72

Converting
units of
volume

Conver‘T into

TIdentify what calculation we need to do to get from km® to m*

km?® m®

0.00841 x 1000° =7

+1000° +100°

0.00841 x1000 x1000 x1000 =7

Do the calculation
It may be helpful to use a place value grid

M |roomj10Th| Th | H | T

T ]
10 | 700 | 7000 | 70,00 |i00,000]

otols(u 1
1

x1000 | | I

x1000 |8 |41 ][00

oom‘Oc
=

o

answer: 8,410,000 n;\:‘

M46




Maths Knowledge Organiser

Year: 8 Term: Summer (term 5 and 6)
Unit Topic/Skill | Definition/ Example Spar
Tips X
Code
Linear Plotting Lines of the M79
Graphs horizontal, | form x=a: : o x =6 7
vertical, R
and Are vertical T
diagonal Are parallel I Fal
. . | X
lines to the y-axis B[E 5+ 20 p & F 8
s
¥y
Lines of the T BN
form y=a: &
B
Are 2 |
hOrIZOI’]ta| -0 8 -6 4 ~2£ 2 4 6 8 10
Are parallel iR
to the x-axis -1=y | s
PIOttIng Stralg ht |ine By first completing the table below, plot the line y = 5z — 4. M93
straight graphs show el -1] o |1 | 2 y 2
line all of the v| 4 | -4 | e f
g ra p hS pOSSI blle Substitute each  value into the equation of the line to find g:
coordinates the corvesponding  value answer: i
(x,y) which AR ams
. On a set of axes, mark the coordinates :21
SatISfy an of each point in the table 37
equation #
Draw a straight line through the coordinates 8]
9
-10
F|nd|ng The Copy and complete the equation of line F' below. » @D M54
equations | equation of =y {ar 4
. . The equation of a strai ine can be writte =mz+c S
Of Stralght a Stralght : -:zistthe;ruj:an‘rghﬂn -bcis*r;:;—?:fgrczp? + : A
Ilne Ilne te”S us Work out the|gradient, m/ gradient = Clﬁﬁﬂgt‘fﬂy ;/;
. change inz — g
graphs the gradient g VERE) NEERL
and the y- P /
intercept - s
= / !7'
the line crosses the y-axis 5 =mx +C
€ =] =y
Y= 'tx t+ ] .
Transformati | Translatio | “translation” P foimmsglpe%s M13
escribe the translation o/ shape rom-s ape X |
ons n means 9
H sing two corresponding vertices: X
mOVIng a “) l-)Caznrf the numbper Sf gquarls left or[right] &
S h a pe ® Count the number of squares [Gp] or down 2. \ H
WithOUt answer: @) & squares to the right ]
T | t q and 2 squares up.
ransiate
Shapes are b) The translation to shape Y from shape X is the inverse of the translation to shape X from shape Y
cong ruent answer: b) & squares to the left
(same size and 2 squares down.
same shape)




Reﬂ ection |f yOU fOld What is the equation of the line of reflection that transforms shape P onto shape Q| M 2 9
yO ur g ra p h Corresponding vertices of reflected shapes ;l 0
are the same distance away from the line of
d | on g th e raflecﬁontnbuf are on the :ppos?le side ;
| ine Of . Drawbe'rwzan the corresponding vertices :
reflection, Find thempanTalof these nes BEccirsnruy
the ori g Ina | Thegoes through all these midpoints -2 V
an d Find the equation of the line of reflection :: *
hleoo :
Shapes Y = ais a horizontal line =
should y=-I answer:  y=-=|  +
match up
Angles Anglesin | Anglesina Work out the size of angle ABC] M67
9
quadrllater quadrllateral Identify the angle ABC 9
als always sum =
Angles in a quadrilateral
(add up) to sum to[360
3600 A right angle is[907] 90 +124 + 85+ ABC =
299 + ABC =
ABC = -299
ABC =61
answer: ABC = 61°
Combinin Find the sizes of angles a and b. M31
g ang Ie [Angles on a straight line sum to 180°] 9
facts 123 + o = 180
o = \80 -123
ot = 57
Angles in a triangle sum to 180“|
b . az = 80 Not drawn accurately
b+ 57+32= 80
b+83=180
b = I
Remember units (°) 5_’0 b - ° MS
a=
Angles on | When you T i M60
ame side of the crossing line k
pa ra”el are asked tO Same side of the paruII:;lenes 6
lines “give a ; ;
reason for AT
osite sides of the crossing line \
you r " (Bj:fwz:n :hze:arnlrel ||l'u’_sss >
answer’, i—* J\—"
this means
youneedto | [bemmeys \: >
erte the stF:'Zlgh? lines cross
rule you
used
U SI n g Kinr irs of Rﬂctrﬂ;g I;uir-s of M 3 9
q ua d ri Iate r . e;uoulli?;;:h sides equal-length sides 3
aI « One pair of o All inTarior angles
p ro pe rtles equal angles are right angles
to find
a ng | €s Parallelogram Trapezium

[N

s Two pairs of
parallel sides
o Two pairs
of equal angles

+ One pair of
parallel sides




Angles in
polygons

The sum of the interior angles of a polygon with[r]sides is 180° X (11]— 2)
Waork out the sum of the interior angles of a polygon with[6]sides.

Find the value of n n=6

Make the substitution

180 x (n - 2)
=180 (6-2)
Find the value inside the brackets
=180 = &

Do the multiplication

=720

M65

Statistical
diagrams

Drawing
pie charts

To find the
angles at
the centre,
remember
that angles
around a
point add up
to 360°

Show the information in this table on the pie chart. _Favourite animal | Frequency

Work out the fraction of the total that each animal is Dg\lfpll];n
0.
froction who = "umber who said the animal Lion [

said an animal total
Shade the correct fraction of the pie chart|
Favourite Frequenc Fracti Lion =
: r n
animal quency raction Dol phir
Dolphin 7 + Wolf
|
Wolf I T
. |
Lion | ¥
Total T+l +1 =9 answer

M57

Interpretin
g pie

A teacher asked the students in her class what their favourite type of music was|
and displayed the results in this pie chart, which is split into equal sections.
a) What was the least popular type of music of those shown in the chart?

M16

charts b) What fraction of the class chose this type of music?
Favourite type of music Q) Find the|smallest sector|of the pie chart
% Read the key to find the|type of music|this represents
W s Donce  ans
D Pop ==
B vatin
B once b) Count how many sections represent dance
Count the total number of sections (k3
What fraction of the pie chart 2
represents dance? E O-_lis
Simplify if possible 4
Drawing Time always Plot this data on the grid below. Time 14:00 15100 16:00| M14
line goes on the Mass (g)| 100 70 130 | O
g ra p h S X-aX | S Mass of plankton in area of sea over time|

Find the size of each small step 150
X

+10 (,uo

+10 ¢ i ( 5 small steps is an increase of5()> 100/ %

10 > 5 5 B

~20 1 small step is an increase of 10 3 X '

10 £

40 (10 50

answer:
Plot the points and join them with line segments 0 14:00 15:00 16:00

Time

Interpretin
g line
graphs

Check the
axis scale
carefully
when finding
and reading
values

This line graph shows yearly measurements of Lola and Finn's heights.
What age was|[Finn|when his height was recorded as[130 cm?

Heights
Read the key
Find the height]from the questior
130 em
e 7 3 9 n 12 B Read across to the correct line

A
ge (years) Read down to the 'age’ axis

Remember units (years)

10 years

M18




Drawing
stem-and-
leaf
diagrams

The number of cakes sold in a bakery each day, for 10 days, are listed below.

23 17 12 8 12 s 13 20 21 12
Draw anordered|stem-and-leaf diagram to represent this information.

Step 1 - Identify the numbers that
you will need in the stem

Cake sales

018 9

Step 2 - Write down the numbers

in the stem and draw a vertical line 1 2 2 2 3 7
210 1 3

Step 3 - Write down the numbers
in order in the leaves

x Key: O | 8 represents 8 cakes
Step 4 - Include a key

M64

Inte rp retin The number of points obtained by each of the top 15 football teams in the M21
2015/16 Championship is shown in the stem-and-leaf diagram below. How man 0
g stem- of these teams obtained points?
a nd- I eaf Championship 2015/16 points Read the key
d Ia g rams 51589 The stem represents the tens digit
60235 El Key and the leaf represents the units diq
4 IE 9| 3 represents 93 points Count how many teams have a score
i ofmore than 65
8
i i i This stem-and-leaf diagram shows the heights of 7 giraffes living in a zoo.
Finding The mode is Wt e u8s4
averages the most Heights of giraffes Read the key
The stem represents the units digi
fro m common 2|24 Key and ?S):e Ieufﬁ'aiies‘resh:s the :n'rl?srdigif
dlagra ms 3 Z|4 represents 2.4 m
The range is 417
the Bl | B2
. 6 |1
difference |
[median]= middle value of an ordered list
betwee n th € Values in a stem-and-leaf diagram are ordered
|a rg eSt a n d Cross off outer values until one is left Remember units (m)
smallest 50m %3 .
values
Inequalities Reading Write down the inequality shown on the number line below. M38
and 4
drawing e
linear -5 -4-3F2-10 123 4 5L
i n eq ua I |t| e F.ind the variable § - 5
s on Fl.nd the number l.:velow f-he circle =
Find the correct inequality symbol
nU m ber =0 lessifan = is srlai.zr than -2
|Ines | O—» greater than B Py
4—@ less than or equal to =
@—> greater than or equal to > £5-2
answer: J - |
S'0|V|I ng .SO|V| ngl it Solve the following inequality: < less than or equal to gl 11
.SIng e . !ne.qua_l 1es y—5 =l > greater than or equal to
inequalitie | is just like
S solving
equ ation S, Whhen salvi}r:g ineqLLufiTI'ilesi,dda
but Wlth an the same thing to both sides
inequalit
1equatity | -5¢12
sign instead Add 5 to both sides of Y &
of an = sign the inequality y <12+ S
Y & 17
Brackets Expanding | You might Expand and simplify (x + 2)(x + 3) M96
d ou b | e ﬁ n d |t eas | er Multiply each term in the first set of brackets|by each term in the|second set of brackets 0
brackets to use a grid

method

N
Use the “eyebrows" to hel 2)(oc + 3
se the “eyebrows” to help (:x+i(/+ )
xxx 4xK3 tAKX +"7.t3

. = 3% #2x) 46

x" +Sx +6

"

Collect like terms




Algebraic

Calculatin

Flipping a

Work out 10 + 1—75

M64

fractions g with fraction Give your answer as a whole number or as a fraction in its simplest form. | §
fra Ct|0n S g |Ves the Wriz:::;div;s;o: as a multiplication 10 = IS = \Giw {;
reciprocal Flip the fraction 7
Cancel if possible = 1ox7
15
3
= 14
3 14
Check that the answer is fully simplified v E‘ 4
Calculatin | When you @) Z+4t W) 25 +6F | M6l
W|th mu|t| I and Splifzachmixednumbzrin_fo =Z 44+ =2+ +6+ 9
hol by d a fracti
. . . . a whole number and a Traction 7
mixed divide mixed » &+ il
numbers | numbers, | e 10 ‘
when they are over the same denominator = =
you need to
tu m them Simplify the fraction if possible =4+ 8 3
. = 5 7
into '
. Werite the mixed numbers 3 1 _ 25 4
|m“r0“er as improper fractions ZT"x |'3— - -—'-7(3-
fractions
ﬁ I’St Cancel if possible _ 2 5 X '+
T 11x3
_ 100
- 33
Simplifyin Factors can Write “222 as a fraction in its simplest form. M75
g . be n u m be rS' Factorise the numerator “ x4 40 2 (zx "'5) 4
algebraic | variables, SCx 5c=
fractions and even = 3
b : e VT g (axv®) i x (249
y eXpreSSIOnS Divide by the highest - —
- . common factor g _5‘ ®x X T % x _ _
factorising | in brackets
= 2x+5 by 1 doesn't change it
Tx &
Adding To add and Write =~ — - as a single fraction in its simplest form. M33
a n d S u btra Ct Convert the fractions to equivalent fractions with the same denominator 13 6
Su btra Ctl n fl’a Ctl ons yO u Notice the number is the same in each denominator IiS = q—t
g need a 13 . e
algebraic | common poingicirinen LI+ :‘3—1 -2
fractions denominator t
= Q-4
Numerators can be added and subtracted =
wh;r:\ they :re. over the same d:r\ominmor 13t
qt - 4
T ans
13 =
Recurri ng Usi ng ) _ ) V\_/r'lilﬁng recurring decimals using dot notation M70
) . ["Recurring” means "repeating"|
d eCI m a | S :jecu rri nlg Werite any digits before the recurring decimal pattern and then one copy of the recurring pattern 1
ecima fonly one digh] .
notation o shetvecbing digit g'zi‘i ii- = g-"?
i = 0.4
If there is more than one digit in the recurring pattern
« write a dot above the|first digit| 0.67676767...=0. ]
in the recurring pattern . _ ..
e BT %olougion soiel
Any digits before the recurring pattern stay the same °-1€6€66., = ozé
0.8nMAl... = 0.8%1 |
Convertin The most Write 2 as a recurring decimal using dot notation. M92
g fractions | important —————— N 2
to ones to Add extra zeros as needed 6
reCL_Jrring know: 3 3 3 3
decimals 6)Jsfo0*o0%0%0%0

Look for a|recurring paﬁern}m

the digits and the remainders

Werite using dot notation

Write a dot over

e 0.82 A
fhe answer:  0.8%







