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Year 11 Term1Maths Knowledge Organiser [F unit 18 - Fractions, Indices&Standard Form]

CORE

Mixed Number - A number consisting of a whole number
and a proper fraction.

Improper Fraction - A fraction whose numerator is larger
than the denominator.

Mixed Numbers Calculations
When multiplying or dividing mixed numbers change to an
improper (top heavy) fraction first

Indices
2 x 2 x 2 x 2 can be written 24
- When multiplying powers add the powers
eg 6*x67=6'" ORa3x 2> =2a®
° When dividing powers subtract the powers
eg 68+6°=630ORa’+a°=a*
° When in brackets multiply the powers
e.g. (843 =8'20R (x%)?=x'0
° Any number to the power of zero is |
° The reciprocal of any number is | divided by the
number eg: the reciprocal of 3 is 3
° The reciprocal of a number is found by raising the
number to the power of -|
° To find a negative power, find the reciprocal and raise
to the positive power

Standard Form -is used to write very large of very small
numbers

ax 0"
Where | £a < 10and nis an integer.

GOOD TO KNOW...

Laws of indices
am™ x q™ = ”rr.l+r.l.
'I,:-'Hi' . H” — I!,.I Frd==7TkL
(”.rr.' }.r.' — ”rux”

103 =1000

102= 100

101= 10

100 = 1

101 = 0.1

102 = 0.01

103 = 0.001

Examples : @

Work out the value of (6.4 x 107) X (2 x 1073)
Give your answer in standard index form.

=64x2x107 x1023 __ Lawof
-~ )

¥
HOW TO.... TKAT?

Write the following in standard index form:
32000 000 0.000 005 74
= 3.2 x 10000 000 = 5.74 X 0.000 001

= 3.2 x 107 =574x%x10"¢

Write the following as ordinary numbers:

8.35x 1073 2.9 x 10°
= 8.35 x 0.001 = 2.9 x 1000 000
= 0.008 35 = 2900 000

3 (4x2)+3 8+3 11

L4 4 4 4

Mixed Number Improper Fraction



Year 11 Term 1 Maths Knowledge Organiser [H unit 18 - Vectors and Geometric Proof]

CORE

Vector arithmetic: 3
Where a is the vector 4

2@ 2@ 26

We can add vectors by adding the two x components and
adding the two y components together.

-0 0
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¥
GOOD TO KNOW... HOW TO.... TKAT

Vectors can be represented as: ABCDEF is a regular hexagon with centre 0.

Straight Lines

Direction\ (3) 4 X

Magnitude

Column Vectors

The magnitude of a vector is the length of a vector. It is also known as the modulus
and is the absolute value of the vector. 0/1"0

The magnitude of the vector a is written as |al. (53 b

To work out the magnitude of a vector we use Pythagoras’ theorem.

5 (z> \/
9. a= a
’ A " = o y2
-

A is the point (3, 2) and 8 is the point (4, —1). P - (1)
(b) Find, in terms of a and b, the vector AR

(a) Find, in terms of a, the vector m)

{a) Write down as a column vector i3

- (-3)

+ (¢) Find, in terms of a and b, the vector AF
C is the point {5, —2) and [J is the point (2, 1)

(h) Write down as a column vector b

m- () s

(1)



Year 11 Term 1 Maths Knowledge Organiser|[F unit 19 - Congruence, similarity and vectors]

¥
CORE GOOD TO KNOW... HOW TO.... TKi f}l

Vector arithmetic: 3 ) T tue figure, given thak the o triaugles are Similar, what is the
Where a is the vector |, 4, Veectors can be represented as: Scale factor ‘{ha::- Hould take you f}o«a”)ch larger tiangle to tue
. . Swaller tiaugle ?
a = (5) 3a = ( 9 ) 5a = (15) Straight Lines Column Vectors %
] 12 20 : A2
Direction i /\
. N 3 i1 I
We can add vectors by adding the two x componentsand | SN~ 2 (] ~ |
adding the two y components together. 1 3 5}
Magnitude -
a= (3) b= (2) it 12 6 1 e AL
4 7 s TE &
Sale fackor = Jeu levgth _
342 5 0'137'101 lcvlath =55
avo=(i17) ()
447 11 i g v ;
JScale "‘(CZ( bor= 2 = Jﬂ— 05)
Keywords 12. Z <~ |

Similarity - Two shapes are Similar when one can become the

other after an enlargement, reflection, translation or rotation. These two rectangles are similar. Find the missing length x in the smaller rectangle.

Congruent shapes have all sides and angles equal.

Enlargement - A type of transformation where we change the size of com
the original shape to make it bigger or smaller.
4cm

5cm

Scale Factor - The ratio between the scale of a given original object 2cm
and a new obiject, which is its representation but of a different size Similar shapes have all angles equal but one is an
(bigger or smaller). enlargement of the other.

ratio of lengths: g _

x — . . small )
Congruent - Two shapes are congruent if they have the same shape vatio of widthe: 22 1 ——— Write the ratio e for the lengths and the widths.
and size, or when one shape can be rotated or reflected to fit exactly 42
on the other. small_1_x
large 2 5
2x=5 ——

Vector - A vector is a quantity that has both a magnitude and a Write an equation to solve for x.
direction x= ? =25cm




Year 11 Term 2 Maths Knowledge Organiser

[H unit 19 - Proportions and graphs]

CORE

GOOD TO KNOW...

TKATE

Direct proportion means that one quantity increases at
the same rate as the other.

- If one banana costs 20p, three bananas will cost
60p etc. The amount of bananas increase by x3 and
the cost also increases by x3 so both are in direct
proportion.

A quantity can be proportional to the square, cube or square
root of another quantity.

Inverse proportion means that when one quantity
increases, the other decreases.

- If it takes 2 decorators 6 hours to paint a room, it
will take 4 decorators 3 hours to paint the same
room. The number of decorators has doubled and
the amount of time has halved.

y is directly proportional to x.
Wheny=20,x=8

a Express y in terms of x.

b Find x wheny=35.

2 yoxix

Write  is directly proportional to , using the symbol . |

\

S0,y =kt

20=kx8

k=25

y=25%

b 35=25xx
r=14

|

Write the equation using k. |

|

Substitute y =20 and x = 8. Solve to find k. |

Substitute the value of k back into the equation. ‘

/]

Substitute y =35 into y = 2.5x. |

yis inversely proportional to 1.
Wheny=2,1=3
a Write a formula for i in terms of x.

b Calculate the value of y whenx =8
Write 3 is inversely proportional to 2 using the

2 jJ« % 0y :% ———r symbol. Then write the equation using k.

2=580k=6 —————— | Subtitute y = 2and 2 =3, Solve to find £.

Substitute k back into the equation.

3
7 Substitute x =8 into your formula.

The sketch shows part of the graph j = ab* J
The points with coordinates (0, 3) and (2, 12) lie on the graph.
Work out the values of @ and b.

Y= 2,12

For the point (0, 3) substitute
1=0andy=3intoy=ab*

d=ax1
ax \ "

4=3

et vy

y=3 \
(=3, 50 the equation is y = 3b*

12=3
4=p \ : ter2and g= 2 into g <
For the point (2, 12), substitute x =2and y = 12 into y = 3¢

b=2

HOW TO....
This sketch shows part of the graph with equation y = pg"~ where p and g are constants.
YA
1.5, k)
(1,18)
(0, 8)1
7] >

The points with coordinates (0, 8), (1, 18) and (1.5, K lic on the graph.

Caleulate the values of p, g and k.

e T E N
7=/ k=3(2)"”

£ A E!

_ ST
y=8~ (,17) ['4)3
/3 = 8% " 1(3)
7 /5 i

:;’ i S(fg:ézq)

’_-—-—;.—‘i= = 27



Year 11 Term Maths Knowledge Organiser [F unit 20 - More algebra] 'I'Kl-ﬁ'}ﬁ

CORE GOOD TO KNOW... HOW TO....
° A linear graph is a straight line .
Types of Graphs Make  the subject of the formula 2= u? + 208
- . : 1+
° Quadratic, cubic and reciprocal graphs are curved Se . : Make 1 the SUbJEEI ofthefnrmulay=
«— Linear \ / {
° A quadratic equation contains a term in x2 but no | . \ 7 4 - sl
higher power. It can also have x and number terms. - Quadratic ~ ’_‘L‘_\ T = a V=t h E 'r
L ‘
° A cubic contains a term in x3 but no higher power. 2 9 o, , . ' .
It can also have terms in x2 and x and number A ‘W V- "= Zas— Subtract* from both sides. | =%+ > — Multiply bothsides by .
corms. —— Cubic \\\
R V-1 y . by .
Reciprocal "~ . =4— Divide both sides by 25. ¢4 - b= — Subtract b from both sides.
Simultaneous equations are equations that are true for \ 25 -
both variables (letters) : 3 vt " g-v ) a5 .
= Re-witeinthefoma=... | ——=¥— Divide both sices by .
° To solve a simultaneous equation graphically, look at ) o —
the point where both straight lines intersect (cross) 1= 4-r —| Re-writein the form 1 =
and write down that coordinate. When rearranging formulae: N
° To solve a simultaneous equation by the elimination

method, add or subtract the equations to eliminate
either the x or y terms.

A term is a number, letter, or a number and a letter
multiplied together i.e. x, 3a, 7y2 are all terms

An expression contains letter and/ or number terms but no
equal sign.

Simultaneous Equations

By elimination method

Same algebra rules apply: 1. Two linear equations

An equation has an equals sign, letter terms and numbers. * ﬁeep_ equals sign i line Example .,
. - " X+y=S5
You can solve it to find the value of the letter. Sllilbisle e L U Solve (i) ]
An identity is true for all values of letters " Keepthe equation balanced O O — iy By e s
. o 3x =6
A formula has an equals sign and letters to represent . _»
different quantities. The letters are variables as their values ’
X—=y= 1 Putting value back into 2 equation

can vary.



Year 11 Term 3 Maths Knowledge Organiser [Foundation Revision]

TKATH
CORE GOOD TO KNOW... HOW TO....
Perimeter Pythagoras theorem Expand 3(x + 4) Multiply what's inside by 3
- Calculated by adding up the length of each of the al+ b2 = 2 3x +12
sides.
Circumference of circle - 1d B Factorise 5x - 20 Find HCF and put in brackets
5(x + 4)
Area
- Square/Rectangle = length x width Solve 3x +4 =40 Use inverse operations to find value of
- Triangle = /2 x base x height c a Centre  Chorg X
- Trapezium = /2 x a + b x height —_— -4 -4
- Circle - Trr2 ;33)( - 36;3
- Measure in squared units, e.g. cm? ' _ I.2
Volume ] x=
- Cubelcuboid = length x width x height A b c
- Prism = area of cross section (front face) x length Percent Change

- Cylinder = area of circle (front face) x length
- Measure in cubic units, e.g. cm3.

ﬂn Percent Change = New Value — Old Value =<100%0
Old Value

Right Angle - 90° Angle

Angles on a straight line = 180° If the result is positive, it is an increase.

If the result is negative, it is a decrease.

»

Angles around a point = 360°

Speed

Distance  Tncrease £50 by 60%.
160% x£50= 1.6 x £50

Angles in a triangle = 180°

Exterior angles in a polygon = 360°
Deensity = Mass

Vaolume

1m 100cm = £80
Volume =  EIAER |Increase £86 by 7%.
107% x £86 = 1.07 x £86
1 metre squared = 10,000 centimetre squared R SRS S = £92.02




Year 11 Term 3 Maths Knowledge Organiser

[Higher Revision]

CORE

GOOD TO KNOW...

HOW TO....

Ex3 Convert 0.427 to a fraction.

lety =013,
100x =12.12

Ex1 Convert 0.5 to a fraction. | Ex2 Convert 0.13 to a fraction.

letx =05, Let x =0.427,
10x =55 1000x = 427.427

[Solution]

]
=1
=
Q
@

9% =5 99x =12 999x =427
+9(x_£ I
N "9 33 o999
58 0 a4y
-0§ -0 - 0da
50 12.00 427.000
70 4
60 Negative gradient
Steeper = Faster = Returning to start
~ 50
e Gradient = Speed
v
~ 40
()]
v}
5 30 J
+
N
0 20
Flat = Stopped
10 pp
0 >
09:00 10:00 11:00 12:00 13:00 14:00
Time

We can add vectors by adding the two x components and
adding the two y components together.

@0

atb= (i:i) - (151)

A car’s distance is recorded for 10 seconds.

How can we calculate the 2 different speeds?

180 @
160

140

Distance 120 //

from /
start 100

(metres) 80

100m

@

60 A
40
20

Y

@ 60m
6s

4
0
BN 0 1 2 3 4 5 6 7 8 9 10

Asteeper line (greater gradient) = | Time
(seconds)

greater speed.

Speed

Deensity =

Vaolume
Wolume = m:F
Density

Mass = Density x Volume

Distance =60 m
Time=6s
Speed =60+ 6
=10m/s

Distance =100 m
Time=4s
Speed =100+ 4
=25m/s

Distance

ShERd D=

Ya
44
3+
(8,3)
2+
3
1+
(2, 0) 6
——— P il
-2-1/53455789x
3+6=l gradient=l
2 2
v
Percent Change
Percent Change = New Value — Old Value <100%

Old Value

If the result is positive, it is an increase.
If the result is negative, it is a decrease.

|Increase £50 by 60%.

160% x £50= 1.6 x £50
= £80
|Incr‘ease £86 by 7°/o.|

107% x £86 = 1.07 x £86
= £92.02




