Bounds:

Year 10 — Higher Knowledge Organiser HT1

Ul How to find the upper and lower bound?

Indices:
e ; m— 1. Half the degree of accuracy specified
A" Xa"=a | Jaxia=a 2. Add to get the upper bound.

- \ 3. Subtract to get lower bound.
Qa m = Qa n= Qa m-n

=1 =

Multiply surds: va x Vb =+ab

PY \/_ Find the lower and upper bound of 5.7 to 1 decimal place.
1. Half the degree of accuracy = 0.1 + 2 = 0.05.
2. Upper bound =5.7 + 0.05 = 5.75.
3. Lower bound =5.7 - 0.05 = 5.65.

Divide surds: va + Vb = \/%

mn
n

o q" = n’Gm

Product rule for counting:

m X n
Where m is the number of
ways to do one task and for
each of these, there are n
ways of doing another task

Adding/subtracting surds:
a+/c + b\Jc = a + b/c

Rationalise denominator:

a X\/F_a\/E
Vb Vb b
a b—+c ab—+c
b+\/Exb—\/E_ b? —c
Simplify:
V12 =V4x3 =V4xV3 =23

Find a square number that goes
into it.

Recurring decimals:

0.5 = 0.55555 .....
0.57 = 0.5757575 ....
0.48 = 0.4888888.....

Example:
x = 0.54

10x = 5.4444444........
100x = 54.4444444 ... ....

90x = 49
49
* =90
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Factorise- put into brackets mﬁtﬁr&E/EeforTnt_m_sZa,M"_ IOther sequerces h

Mhrﬂn&qwnes | change. by & common difference. This s I: Fibonacci Sequence eneme e 1
) - If-:md by addtion or subtraction between terms 1 12356.. a2 1
a“ —b (CL + b)(a — b || Geometric Sequences | change. by a common ratio This || Triangulr Nobers - ook at the formaton |

| s found my muttipication/ dsion between terms I 1

oo : o & Boons.
| |

2 | (number in the sequence) to the next term 1
2 (b | ! ..===*?i'|4q|6 1
(x+§) —\37 +C | Postion to term e — take the e and substiute n a I: m uE mmm 0000 v T ToTees 1
| posttion to find a term Eg Multiply the. postion number I |
| by 3 and then add 2 :: Sequences are the repetition of a patten :|
2 a = Second difference
-b+Vb -4ac a,=a+(n-1)d ay = ar! 2
L 20; where a, = nth term of the sequence where a, = nth term of the sequence i
a = first term of the sequence a = first term of the sequence Iterm=a+b+c
. d = common difference = i Once you have found a, b and ¢ you can
FOI’ d general eq Uatlon: = compion fatlo slot the);e figures in the f:llowing};ormula.
ax? +bx+c=0
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Proportion Formula

y is directly proportional to x y x y — ‘

Rules for Triangle Congruency

y is proportional to x squared 2

y is inversely proportional to x k

y is inversely proportional to the square root of x

. 1.

/ N '\
/ X

—
—
-

“‘l \
| x\ \\\ X \\
| \ \ \ " S
- o é - \‘. - \\
S

SSS SA

Similar shapes: Two shapes are similar if the angles are
the same size or the corresponding sides are in the same
ratio.

Length Scale factor _

Area Scale factor x2

Volume Scale factor x3

1

6 )
— 30 E10) AN
1"

SSA is not sufficient for congruency.
RHS It may make two different triangles.
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= straight line shape
Linear y=mx-+c * m is the gradient
= cis the y-intercept

L
1

» ushapeifais +ve

Quadratic y = ax? + bx + ¢ * nshapeifais -ve
= can have up to 2 roots

= goes up first if a is +ve 1
Cubic y = x3 = goes down first if a is —ve

y = ax3 +bx2+cx+d * can have up to 3 roots 7

® can have up to 2 turning points

A
= has 2 asymptotes ’
has curves in the ... S

» 15t and 3 quadrant if a is +ve
= 2nd and 4t quadrant if a is -ve

Reci I ¢
eciproca = —
Y X

» has a centre at (0, 0)
Circular x2 + yz = r2 * has a radius of r units

A

= increasing when x is +ve
= decreasing when x is -ve
= passes through (0, 1)

= asymptote at the x axis

Exponential y =a*

= sin starts at (0, 0)

Y ; B YE ‘ A
y = sin x = cos starts at (0, 1) —QWQW—» J : —DU—/BWL»
Trig Yy = COSX * both repeat every 360° l
y | | |

v

= tan has asymptotes
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a) Draw a frequency polygon for this information.

Frequency

Drawing Frequency Polygons

This table gives information about the speeds of 70 cars.

Speed (s mph) Fre?;';"q Midpoint
0<L<10 14 5

10 < L <20 18 15

20 <L <30 26 25
30< L =40 12 35

30

20

—

3

0 10

20 30
Speed (mph)

Step 1 - Find the midpoint of
each class interval

Step 2 — Label your axes and
choose an appropriate scale
Step 3 — Plot each point at the
midpoint for that interval
Step 4 — Connect each point
with a straight line

Probability Tree diagrams are a way of showing combinations
of two or more events

Do not extend the line beyond
the points you have

Roll 1 Roll 2
1
6 6
l 6
6 5 Nota 6
6
l 6
5 Nota 6 6
6
% Nota 6 NotaG,notaG=%x%=§
(Key Terms: \
Scatter Graphs
Discrete data: countable data that can
. be categorised e.g. Shoe size, eye colour
POSItlve Continuous data: data that is measured
CcO rrelat|0n and can take any value e.g. Height, time,

As one variable increases
so does the other variable.

Negative
correlation

As one variable increases
the other variable decreases.

No ,
correlation

There is no relationship
between the two variables.

Qutside the range of data )

temperature

Qualitative data: text-based data that
describes something e.g. colours, race

Quantitative data: numerical data e.g.
age, height, temperature

Frequency: the number of occurrences
of an event

Extrapolate: to predict values from




y- N
To describe a rotation
you need:

Year 10 Higher — Half Term 6 Maths KO

Plans and elevations:

) . Plan
Translations Describe with a Rotation - The angle of
- vector T rotation
= - Thedirection
2 - The coordinates of
< > B ! .: (3) Squares rlght/left the S Side e'E\I;gEton
 EED !4'/'5- 2 Squares up/down dinrefion
i V4 AR E :
3 g —— Circles:
et Area of a circle = mrr?
L Negative
. enlargement ) .
Reflection _ By SF .2 Circumference of a circle = d
Describe with a y Enlargement .
line of il = Area of a sector of a circle = %nrz
6+ ¢ y |
symmetry o o \/J 9 _ |
3t c 8 R . 0
7 / ——
o e ; | . Arc length of a sector of a circle 260 d
—t—r—t—t—1 —t—t—t—t—t— % 4 | 2
. -7 —6-5 -4 -3 -2 1123 4,567 z e(enbt’,, %
Reflection | : S gg_‘ et
. . =37 S
in the line 4 ,«4 ‘ = g
~5+ . /
y=1 = To describe an enlargement you | 8 sector
: centry : >
need Ko ' radius
- Scale factor NS / ,
o
- Centre of enlargement 2N /
o,
2
y
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Constructions: Surface area — the total area of the surface of a three-
Perpendicular bisector — cuts a line in half dimensional object
Bisector of an angle- cuts an angle in half Volume- shows the amount of three-dimensional space

Always leave construction marks occupied by an object

Volume of prism = area of cross section * length

1
Vqume=§ rih
VA
Surface area= wr? + 7rs %
|
/1 =

Convert between metric area: . I

—M : Rt
/ .
D>\ \_/
. . i _ 2
Perpendicular Bisect an angle b : Volume= ntr“h
bisector o Surface area=2nr? + m2r

=100 -~ 10000 = 100000 Volume=§ lwh
r\r\r\ Surface area= area of
base + 4 x area of triangle

x100  x 10000  * 1000000
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   a ×  a = a


   a   ×  b =   a b


   a ÷  b =    a b


  a  c ± b  c = a ± b  c


   a   b   ×    b   b =   a  b b


   a  b +  c ×   b −  c  b −  c =   a b −  c   b 2 − c


    12 =   4 × 3 =  4 ×  3 = 2  3


  x = 0 . 5  4 .


  10 x = 5 . 4444444


  100 x = 54 . 4444444 … … .


  90 x = 49


  x =   49  90


  0 .  5 . = 0 . 55555 … . .


  0 .  5 .  7 . = 0 . 5757575 … .


  0 . 4  8 . = 0 . 4888888 … .


  a  x 2 + b x + c = 0


   x 2 + b x + c


  (   x +  b 2 ) 2 −    (   b 2 ) 2 + c


  y = m 𝒙 + c


  y = a  𝒙 𝟐 + b x + c


  y =  𝒙 𝟑


  y =   a 𝒙 𝟑 + b  x 2 + c x + d


  y =  𝒂 𝒙


   𝒙 𝟐 +  𝒚 𝟐 =  r 2


  y =  𝒂 𝒙


  x


  x


  y =   𝐬 𝐢 𝐧 ⁡ 𝒙


  y =   𝐜 𝐨 𝐬 ⁡ 𝒙


  y =   𝐭 𝐚 𝐧 ⁡ 𝒙


   (     3   2 )


  = 𝜋  r 2


  𝜋 d


  =  𝜃  360 𝜋  r 2


   𝜃  360 𝜋 d


   1 3 𝜋  r 2 h


  𝜋  r 2 + 𝜋 r s


  𝜋  r 2 h


  2 𝜋  r 2 + 𝜋 2 r


   4 3 𝜋  r 3


  4 𝜋  r 2


   1 3 l w h


  m  m 2


  c  m 2


   m 2


  k  m 2


  ÷ 100


  ÷ 10000


  ÷ 100000


  × 100


  × 10000


  × 1000000

