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/_ ultlglymg and Dw:ding i Standard Féichi

( Number Problems
'y Facturlai i the result of multi— ' (2 1 X 103) X (3 x 104)
plying a seqifem:e of descendlng
Integers,_. SRR Multlp!y the rnb'ers and
4 x 3 x2 x 1 S add the Indmes together
\_ . 21%3563 3+4=e7
r Estimation \ \ 63 X107
To estimate you need to be confi- w— . -

f Adding and $ubtracting in Standard Form \

You have to change them back Inte normal numbers.

21x10*+3.2 x 102 =
21000 + 320

= 21320
=2.132x 10*

dent with rounding and significant

figures.

Estimate 8.456 x 145 by rounding to

1 significant figure,

0.5 x 100 = 50

& j
// Basic Rules of Indices \

6~
Baze y
) aatur yuu : 3
175 n — getn Yo=Yy Xy XYXYXYyXY .
g xagt =da / - - ttie surd frarn the
\/
Simplifylng a surd L " Muttilying Surds

I3 Fractional Rules of Indlces Ll T L o

E’i = 2 : : Simplify "/200

Step 1: Flnd two factors of

a muit'lply surds yau Just rr'nrltEply"'

=]
L2
-
]!
I
5

s the nurn'baﬂ under the square Py -

(az)g _ a6 N 200 one must be the big- RERERENE sign tagather e
—_ Y __ LT gest square number you ; R
X3 = ¥X can find! _ :' \f—x\r ‘\‘ s :
al =q s m v \(i ) ':"I—'nr more cornpllcatei‘.i eramples yuu-:":‘
3= 4% '

| _must mulﬂply the numhers st anﬁ et

*

The root 190 simplifies to LR men the su,.,s . _- o
aO =1 _ 10 and the multiplication S S
sign disappears (Like in o s
If a~" then we write as —13 sigelra) £o you are ieft . @‘E X@‘[— ./—
a with: .

10v2

/

g5 =(g3) =22=4 ,/\\




r o Alg"a‘br"aiclndi:és"- o
Slmpixfy [y ;
qu ><3qr 24q

You fust use the ruies of Indicus when
o slrnplifying mth alqebra

( Solving Equations \

Soive 3(x + 5y =21

Expand first

3x+15=21

Solve for x

Sx=56

& J

ipanding 'S'iajiglé Bfackets

Expand 3(x + 4 +¥)

hultiply in grid method

Expanding doubls brackets’. -

that fook like single brackets -

% ® 4 ¥

Expand (x + 17 = (x+ 1(x + 1)

3 3x 12 i 3y

Multlgly in grid method

/ Factorising Single Brackets {Numbers)

Factorise 10x + 15.

- Factorising Double Brackets _

L Factorise the following quadratic

expression into double brackets.

X 49x + 18
P(x + G??(x' +3)

Write a_!lsi ofh You ;a'n'pu't these

in either biacket!

Choose the.palt that - f;ﬂ”’v mustthe
‘sithd to make ‘487 ctor pair be... ?

positive X positive
negative X negative

3x+4+y)=3x+ 12+ 3y x *
= x X
T x H
J=x?sxt+xt+i=a"+2r+1 :
Expanding double brackets _ /
gxpand (x + y)(xr +3) e

Mulkiply in grid method

=x®tay+ay+yl =x"+2xy+y

x B ¥ H
¥ x xy ‘1
) xy y? ;

o

when expanding brackets it is
easier to use grid method.

Make sure you simplify at the end

~ /

Quadratic Sequerice

Find the nth term of the fallowing |
| sequence:
‘ 14,12,10,8,6..... §
A o

Examphe: Find the formula for the nth term of the scquance:

2.5.10.17
Frd the Ty
diftersaces L

(Fe s cansran ™
‘\—‘-- _,.--«f
Tha second difference s CONETANT 50 the formata for the sl term must comain
2. The nurmber in front of R2 is hat! the constant difference.

5 “Fiat conshent -
‘\f / find second )
1Ff=!'zr\cu/

\ / \/

SUR—

-2 22 .z = =21

To find the constant we find the term befare | =
The 1% term which is 16

l The nthtermis=-2n+ IEJ

Term number 1 2 3

{_ ot the ath rarm o +1 he he

- [ W2 1 4 s
e+ 1




Alt straight line graphs are in the form:
yImx+c

yeix +

¥ intercept

The gradient is a measure of
how steep the graph is

The y - intercept is which aumber
o the y axis the graph gaes Through

I Formula for finding the gradient I

Changeiny ¥ — W1
Change inx X — X

Fieijing the gradient
Puck Thea poirts on the e
Label your first point (x and 3}

Label your second point (zpand y»)

Substituie the. points inta the
formula

| Finding the equation of a line form two points l

A line passes through the points
(4,7 and (8,15). Find the
equation of the line.

Gradient = Foh
XXy

Gradient=%"_1—85=—w%z -2
y=mx+¢

y=—-2x+¢

T==2(4)+¢

7=—8+¢

15=¢ y=—2x+15

Step'1: Find the gradient
Step 2 : Pick a point
Step 3 1 Use gradient

and point to find the
equation

The coordinates of 2 midooint
of a line segment is

(-"-'1 Xz N +)’2)
272

&‘ Dicarts - espan e

Adistanice-time graph plots -
the distance an bbject travels
“agatnst :

// . Speed Distonce Time'Graphs | )

Velocity Time Graphs

B &
-
" Aimx.

This the gradient of the line and telis
.| us the rate of chonge of distance with
respect to time. .
For a distance-time graph, the rote sf
change is the speed.

B
(&
E
(2
-§
3
8

Tiue thour]

the tima it takes it £0 trovel..

] .
Tian I 130 e -

Velocity is defined as the rote of travel
of ari abject, along with its
direction. Velocity tells you how fast an
object is maving as well s in what
direction it is moving.

The gradient of a velocity
time graph represents
acceleration

The area under a velocity
time graph represents
distance travelled

)

Pesitive Quadratic
Graphs have a U shape

Negative Quadratic
Graphs have a N shape

Vebadtefinb
e MR e

125 4% &7 & ¥

Datermiae the acceleration fromm
S AwB: -4rd=-1mfsT
nt BteC:5+2=2.5m)s

o CroD: Dmjst

Find the total distence
Traveiled.

Using whole trapezium:
15+ 45
—a ®20=600m

x P43

i
|
RN E

/ Finding the rats of quadratic graphs

Step 1: Fectorise

Step 21 Set ench-
kracket to zere -

" Cuble Graphis

Cubic equations are in this form

y=ax? + bt +ex+d

Reciprocat Graphs \

A reciprocal
zquation will be in
this Fertn

Ma
Y=z

@ is @ constant while x
is a veriable. so we

might have y = %

Whena 0 When 3 12 0

- Equationof a Circle -

“The equiation of & civcle canbe -
. expressed inthe form o :

] :

Thellgtz = @Ay ¥ (are called asymptetes
At Reymprrte Iy struight Bne which tha cires
approashes s Infinity:.




Converting tnits 'Bn'unﬁs'g _E : gl
i RIS “The upper bound of a number Is the. hlghesf valuz before
“.i e Formulds rounding.

ST gem? |~ 20m I00cm® The upper bound of a mulh lication is alwa
i | ys The wo

Find the area of the | The lower bdund of a nu:r;ﬁﬁ;:;he lowest value before o upper bounds multiplied tegether

Compound shape e 300m _
R The |0we.r"bnund of admulhipilc!uféon is qll:vays the two
r bounds multiplied teget!
1} Split the shape up I the length increases by a scale I A p!ﬂﬂk Of WOOd is 2 4cm TO one | puisallins a gerner
T I factor k, the area increases by S decimal place I : SRR Dmdmg\mth Bounds
area = base o height 2} Find any missing sides this squared, i.e. k2 ] ot LI NN

| Find the upper and lower bounﬂ

7 NL

3) Calculate the area ¢f both shapes -I{Corﬁ\"en 5?.['12 to sz o -;‘ :
4} Add the areas togethar 4 = 100cm “q Lower Bound = 2.35 Upper Bound =245 The upper bound of a fchmn is aiwuys
£60% == 10,000 Upper bmmd of the numerator e
. . Lower-Bound of the denominator =
o 5 x 19,000 = 50,060cm” T e T e
Steps: : The lower bound-of a fraction is always |
N " ; Find the conversion scale factor . “Lower Bownd of th:é Tl“l‘t?‘T‘lE")‘“t‘l'EOT: e
b T : Square It - Upper Bound of t.ﬁc derominator -
R P | [ . R ; RESTREEE 4 - : — il
\ ..Area of Trapezium = Shiasb} O 6600? + 600cm? = 1200em® \ Multiply by the original = I SR R P o ST e GNP

N
[ Area of a cirele <, \ / Area of a sectar

Cone spheres T T \

Sl ~ | ,/, N

The formsla for the T ~. / r A

area of the circle is e gem >\ _._g.... X 'J‘T?"z r" |

mr? / N 360 =
—l < 106 i
. s ;
T / 120° 431N /
et \ Volume = = xtr N p
82 x = 201dem? || N\ B S 3 « S
L. i . —_— J 12{}
4 —— % 1007 = 104.7cm? T

[~ The formula for the / Arc tength \ The formuia for the valume of Cylinder Pyramid

circumference of the a cylinderis
1 czrcle is n‘d g gxrixh

pe g X Trdl Calculate the length of the arc Volume of Pyramid = % x base area x height
10 Xr= 314C“m i 360 J— The formuia for the surface
- 10em 7 Y area of a cylinder s
1 e ‘ A=2arh+2ar’
120 20 20.9 h
—— X T = cm
K 360




Solving by factorising

Solving by using the

uadratic formula

Soles the equation » 124 — 14r=8

Zrigr—7p =0

St vt purt equal te 0

Ix=10
P

N

Solve:4x? —9 =0

(2x+3)2x-3)=0

2x+3=0 2x—3=0

=3 =2

o =3
Steps!

Factorise the equatioti

Set each bracket equal to O

Solve for x

At — 10X =T =0

xo=

b+ ,V! h: — dac l)C_ornpare with
2 - 12 = - axi- by + cto
Solve x*—7x +12=0 e Idengify @, b and ¢
(=Bl =0 2} Substitute
fres =0 x—3=0 r=4=0 a, hand cinte
b +3+3 LG4 Solve the following gquadratic equation, the quadratic formula.
',ﬂ; _ r=2 =4 giving your answer to twe decimal places.

and soive.

3) Simplify the
thres sections.

4) Spiit into two

104713, 10~4/202
g

ca:riag Ieﬁr'\g'the sguare -

| Express the following 1) Halve the coefficiant of £
quadratic expression i the
form [x + pP 4+ 4.
: 2} Write the halved
x?—4dx + 10 - |coetficlent inside a bracket
. and square it
; =32 3} Square the halved
coefficient and subtract it
e 2P outside the bracket
2 4) Add the coefficient to the
-2 2t
Gr -2y end and simplify
liz-27-4
{x-22 -4+ 10
r Wi _::'
 Tutring Points:

x—-2)2 46

" The completed square form éhuifi'sthe't_u:rfxing}iuiht. S

“The sinimuny point of this syuatian is (2,8}

Solving by completing the sguare - : .-

/

Selving by
Elimination

1) fake the x's or
the y's the some
using LCM

¢ 2} Lahel the
equations 1 and 2
3) If the signs are

the same subfraet if
not add

43 Teolate the
variable by dividing
&) Find the unknoem
variable by
substituting the
known varizble inte
one of the 2
equations.

2%+ 5y = 24
T
K{ij+ 3y =20

L EMof2and4is &
Teedx 4+ 10y = 48
4x + 3y = 20

ax +3(4) =20

4+ 12 = 20
-1z —1z

4x =8

4 =4
x=2

3x-2y=0{L
2x+y=7

y=7-2x

3x—-2(7—2x)=0
qx—14+4x=0
Tx—14=10
Tx=14
x w2
22y +y=7
d+y=7
y=23

Solving by
Substitution

Step 1. Rearrange
the equation for x
ory

Step 2: Substitute
the equation info
the other equation

Step 3: Solve the
equation for x ory

Solve the equation by
completing the square
x2—8x—2=0

x4 —-18=0
18 448

(x-4)* =18

+4 +a

x =4+ iB

x=4++18 orx =418

11} Get the equation into completed
square form

2} Isalata the bracket on one side

©-{ 3} Square root bath sides

4} Isalate the x on ona side

x=2y=4

Step 4: Substitute
the value into the
first equation

Solving lingar inequalities

~

" solying Quadratic inequalities :

(r+Nx—-2 <0

Solve x2+5x-14<0

Inequalities on 2 number line

Punicooh s

1} Factorise

—4x+7>35 ;
_3 L F+N>0 k- =<0
—dx > 28 x> -7 x2 \
ke - -7 X2 X \
Tx L =7
/ Steps:

x> 3 x<-1 2) Sketch the curve
Wieanss s ey} reatet thin 3. Means: s (3t luss thare 1,
Juraing Points s 3) Shade the area that
L S B T satisfies the inequality
4} Write the inequality
xz4 XED
Mamm: 2 b grzater than o srual 16 ¢ rwne: 51 ¢25 thar o equal 1w T




: Angles in Parallel Llnes

. Ver‘hcaily Oppos«fe S

Angles are. aquul

AH’er‘na‘re Angle,s

Angles ong s‘%‘r‘mghf Tine sum ]
to 180°

l An%les around a point sum to | i

Interior angles of o triangle | .
{sum 1o 180° o

. Isoscele.s Trigngles huve Twe
sides the same and two base
.fangles the same

TEquilateral friangles heve the
same sides and angles

" TEnterior Angles of
<" Quadrilaterals sutn To 360°

:é >< N

Co-i n'r'er*io'r'
Angles sum to
180°

are equal

Corresponding
Angfes are equal

':'.'Tﬁ.e'fdlz’muiaﬁ i

.

N is equai To the sum of the
v.-| squares on the other twe sides

In other words:

a?+ bz c?

In any righ‘r.-.cingi.ed fridngla S
the square of the hypotenuse |

U Pl e yboteriuse -

L
at+ b3 = c?
324+ 4% z¢?
9+16=c?
25=¢F
5=¢
Missing side =Bem

a
a® =24°-14°
a? = 625-196
a? = 429
25 cm a= ¥i75
a=207 B
Missing side = 20.7cm -

14_ cm

n = amount of sides

The sum of the interior cngles of any polygon
with n sides is {n- 2) x 180 °.

Find e s Fﬁﬁw Tnterior anglg nf this
: : reg-.rloergon s

B 2)x180-
=(6 --2) x 180

Find the value
" pfangle x

120° =580°

Suim of gll angles = 4 x 180 = 720°) ¢

Sum of knovin angles =
90 + 160 + 330 ¢ 120 - 80

T20° - 580° = 140

The sum o? the exterior angles of & .
solygon will add up tp 360°

An inferior angle and exterior angle
on a straight line will always add up te
180°

Ta find the size of ote exterior angle af a regular pelygon when
given the sides we will seed this formula

360
n

Where ni s The amount of sidas

1) Cabel the triangle. |

2) Work out which trig
fnr'rnuiu you need .

3} Subshfufe ?he ungle.
And the sides into the a
fnrrnul

4) Renrmnge Tha equo‘hon
Te |sn¥ate the rmssing side

5} Puf Jrhe number's into
your calculator

xsin(62)=7

sin(62)= 7

5
¥ (623
x =78%cm
sin(x) =
a
cos{x) = %
o
tan{x) = —
a

1) Labet the sides

2} Decide whether you are using
Sir Cos or Tan

sinfa} = fan(x) = - |

- |[cos(x)y =+ |

3} Put the values info the formulbs

4} Use the inverse trig button to find
The size of the angle

3,3
m§- a = s (5)

o = 36.9°



Beflections Bearings checklist My bearing from A to B is 0270

. . But what i€ my bearing from B to
Vectors and Translations b - 1. Measured FROM .~ A?
Reflect the I A A
shape in the rbd i 2. Measred from Nart
We perfarm franslations using vectors equationy = X : ‘ W ke * 180 — 27 = 153
e direction, i -3 H o
A vecter is a quantity That hag both i Rshen [co-interior angles sum to 180°%
©_magnitude (size) and direction. | Plot the liney = x A Wrirven as 3 figures. i
: 360 - 153 - 207°

X

X = rumber of moves to the right or left
¥= number of moves up or down Reflect the
shape in the line

{angles around a point sim to 360°)

I

1 1 i T 1 11

- 2 ?5
Translate the : : A from B 0
Rotations - Sl H
shape by the . i
vector (_42) Rotate the fallowing shape 18t «— Find the hessing of B from T [ Find the bearing of 4 from B I
clackwite about the given poirit. Pl
Ntk x50 o R

fiie] S ux TOM i 1]

Vector grithmetic

(H+@=0CG)

)

N

An eniargement is a type of transformation -
that involves making a shape larger or smaller. How 2re these lines related? A |OCG.IS of pom‘rs s a ‘set of \
: : - ) / T enfatmement b s negafive o siale Yok . pomfs satisfying o cef'iam
- L sl : Voo 4 by £ . . O i .
- Enlargement sitive integer scale factor B —  factar Rl A Sl < gondition: L
. - o actor e Never erase your
: : : construction finest: Find the locus of poims 3cm from AB
e s | onthe gﬁd enlargethu vhape bv seale
: B ws s factor -3, contre A.
Steps: T 3 !nteger Scale Factor I Construct the r Angle Bisector l Draw a straight horizontalline
1) Browa polnt o' zach S - .
Vertat . : oy o perpendicular bisector Draw an acute angle on your page. Gpen your compass to 3em
i B -
;Lm‘;:;ff:éﬁg:;::;, 1 Cons{ruu ItS éngte hisector. Pointthe compass an the point A and draw zn are
atatime} #
N : Point the compass on the point B and draw an arc
a‘pMuMplythE' the
Seala fattor. o B

loin them together with straight lines

4] Oraw onthe new
Laln ther up

ent 1

‘1 Fractional ;czile:f-actor' ! ;

Ste'pS' it

On the grid, enlarge the shape,
scsle fctor %, centre P,

1} Drawa pnint oneach’ i
- Vertex : -

21 Joir up sach ‘point By
A 5tra|ghti|ne S

- | Entargement of scale factor 2 i )

\ About the point (-5, -1) 3)The pumtwhere al[the
- - - Strazghtlines meetis the’

Pointof etldrgement




If two shapes are congruent thiey are -
- exactlythe same size, they have the
.. 'same sized lengths and angles. .-~

U 2, B4 Wl WGEE Sy E S AL

Congruency rule 1 SSS

The three szdes of the
triangles are the same,
therefore they are

12em congruent

-

Congruem:y Crltena 2 stdes and ane angle are

ongruency rule 1: ASA,

f.he same.

The trlangies have 2 ssdes
the same length and an
angle the same size,
therefore
they are
congruent.

Cdi‘l' 'fu'enc .'rule.-

Congruency Crltena Two angies the same
i1 size and one sxde the same Iength S

The triangles ha;vé 2 an.gl.es that are the same' .
size and one side that is the same length,
therefore the triangles are congruent.

Congruency rule 4: RHS

Congruency Criteria: The two
triangles share a right angle, the
same length hypotenuse and one side
the same length.

The triang!es have a right angle, the same length
: Hypotenuse anda s;de the same’ Ieng H
: Therefore they are congmem :

/

Each Ieﬁgth is directly proportional to the length of

Shapes are similar if:
“They are the same shape

Théy have the same sized angles

the correspanding shape

Finding a missing side in a similar shape

i“\\ - The yeliow trlang!e
; A : : ls twme as large as
oam | {— "\‘i\ . The ‘green triangie; . ;
w ‘\Sm E \\-\ The atios of the Iengthé'
\\7 ; \‘\\ “are, !he same, !herefore
- s b ihe triangles are"
RN 2 '_Z-mmﬂar. s

Steps.
1 Spiit the shapes lato twe
2} Higalight the comesponding sides

32) Dheide the lunger side by the shortes side
fthis gives you the scale factor)

. 8+5=18
Y ) Wuitiply the smatler side by the scale
AR Factor ta find the rilssing sids

REE R ]
5} Subtract 3from 4.8t get x

8 —5 =18

Although similar shapes can have different
lengths, the angles must stay the same.

{Lengih increased by 3 factar of 3

| heas increased by a facter of 8

Arza = Pomd

We can see that if the length

increases by a scale factor k, the

area increases by this squared,
e k2

7

¥ volume increases by this cubed,

" Similarity with Volume -

Iem deny

Length zncreased by a factor of 2

Area Wn:reased by a factur [

We can see that if the length
increases by a scale factor k, the

ie ko

| sbapea shape B
Lengh: | Bom x3 1Bem
L % .
Aree: e 270CME

x 27




Median

T find the mean To find the median
add ap ail the num=; order the numbers

most commen value

Mediar from Frequency Tibles

" - . . R ; Stem and Leaf chacklist: . - i
giEtogram uses pictures to show quantitles ;/bers and divide by | and find the middle - :
i g e of data. Sl 3 Numbers in ascending order \ T7 the amount. value AT
L o B : i \. Finding the Median:
Al s | v 2} Line saparating the uwits - ]
- - M . . . X =n 1) Find the cumwlative
iy ikl ity oo frequency
bl gy iR e The range is the-big~ " Mean from Frequency tatles far the data

2) Add 1 te the Tetal

gest value subtract -
cumulative

the smallest

fonien oo f - N o : Frequency, then divide by 2,
Mear from a frequency
/ table: 3) Find where the median
Frequency Polygons Time Serles value les
Time saries graphs are lise graphs piotted ) 22‘;:::;“"' B
Erequency palygons are plotted at the over time to show tronds.
. . SCOKE FREQUENCY | Cumulative
2} :\"ulflpliy the first m o frequency
mid-point. e ! o i
oge’ i
) i ‘Total of all items= 43 Number of items = 20
They are jolned by straight lines b i 3) Find the totaf of Mean = 43 + 20 = 2.1
L the (3} column. .
i N L Tatal
L 7 \ / 4) Divide the tatal FG9) |7 "
¢ by the total e Mhedhan volue = 22
) frequency
f Ea
i)

A closs was asked how

N
P

egiien

Step 1: Find the total of

the frequency column The,y 901’ to SChODI: S
- ey : Finding the Median:
13 11567
— e b I8 : 1) Find the cumulative
Step 2: bivide 360 by the Car 10 1 frequency
total frequency B o for the data
-“. Fo find the mean 2) Add 1 +o the total
360° + 30 = - Walk first fing the total of it -
! ST ittt USSR PP - the frequency. requeticy, then divide by 2. |
12 degrees per person . Total @ 30 3607 Hegem [ ey | M@ [ Group
- n Valua(x) | Tolalth) 3) Find where the median
Draw o pie chart to 2) Find the mid peints. e . PrA Py value fies
Step 3: Multiply each represent this data 55 3 2 i T
7 -B) Multiply the 2535 15 n 50
frequency by 12 frequ%gcy and the - 3505 3 il i35 e midie data it
@ i e data item
mid point. .3;22 330 su__ :g willbe: p « L
. i T 2
. - 4) Divide the total i §10 5
Step 4: Draw your Pie frequency X mid point | TETEET =o o9 Brl_gs
Chart by the total etk B z
. frequency. =27 18.1% g
] . — - " f BT SR IR v
i
i : Therefore we know that that the medien lies in
! the group 10- 14

U\




1} How mony times: the

the rumeratar is the

H
2) The numera?or ig ‘H’!a
remainder

il HJ!‘

denomingtor goes ints Convert .."'.'E infog
wholenumoer | mixed number

3-

3) The
smys ‘rhe sotme

1) Mult:ply the
- dénominator by the
whole number, then
odd oh the
| numergtor,

2) “The denomingtor
stays the same -

Convert 4% into an

LeMoef4and 7= 28

3B 43
28 28 28

fraction

4 5

3} Simplify

1) Find the LCM of the
denominator

2} Cross Multiply each

improper fraction [ ¥ Keep ::1: :im
o) 2) Change the sign
wesmH ta a mutiply

34 3) Find the.

8
7

.

reciprocal of the
secand fraction

4) tultiply the
numeretors

5) Multiply the
denominators

&) Simplify if

need:

e

Dividing Fractions \

2 3 1737 2x9

/ Multiplying Fractions

3 7 3x7 21
~ 36

3 5 When you multiply
fractions multiply
The numerators and
the denaminators

together

To :ncreasz by a
percenfuge we use
multipliers.

we divide the
percenta ge by 100
and add it to 1.

To find the multiplier ;.

To decreasz by a
percentage we Use
multipliers.

To find the muttiplier
we divide the
percentage by 100
and subtract it from 1

%reasm and Der.rmin b é(:énﬁ:\

Increase 30 by'is%

30x1.6=34.8

Deéréase 70 by 19%

70x0.81=56.1

percentage 'i:hang'e I

" Percentage change

ortg mai value

h
change 100

What is the percentage i :
increase from 12 to 187 E

B

via 1_-09-_— 20%. /

J

\_

The normal pr'lce of a Telewswn is reduced by
30% in a sale. The sale price of the television is

oﬂ inaEVaTu after Per:enta echa e

£350, Work out the normal price of the
_ .’relevisign.
Method :
70% is £350
10% is £50
100% is £500 )

\

- Sharing into 3 ratig - .

L : AlanandBenshareidsmtheratioz:l.:.-.-‘. e g g —
Figiy Sim i st : i L T
M.h H&gtgagnm?:nd i 1 : Raﬁa'Differem:g Giveni. | \
: i} How much does each person get . .
: ;Fo and BIH shcre rnnnzy ir The
. U ratie 47 - Bili réceives £21 1|
Steps: 1 2+1=3 mureﬂvmn Ja. " How suieh .
Add the ratios togather morazy was shured ous-‘)
e £ th Sivide the *zf:i;r:;wbv te [ 482216 || W #ind the d|fferenoebetweenthe ratios
i Simplify the ratio e '
;.: 36 ] 144 Mutiply the qn;werhyea:h 1 1gx2= £12 " 2) D:undatheamcuntbythe dxﬂerenne.. 1
36 T 26 ratie 16x 1= £16 | 3) Mumpmheanswerbyeach !cnglna! ratla
._:': V4 -
\ ! 7.’“: 4= 3
21 —3 7 j:'. e
Tx4= £28
e T 7)(7 £49
Writing ratio in the form1:n Sl
r5:8 5 | 2‘8+49:£7_7g i

5‘%1 16*’

* Conpaund Interast :

Tritial amount x (1 " the rate of interesteo’s :1 ‘

..._ben.r.ﬁ _iaﬁoi'l : .: by
I buydcar-'fbr ﬁzoooo e =) You save. £2000 in G savings “"-"C"“"’*""' |
L B B “ofor. 4 ygaps G
2 b ep.r-ecm esac:m:’:a CH of pm S ‘The In’-eresf rafe |s 0. 6% per- o.nnum;:

What W|Il it be wor‘Th affer 3
yeur's? :

— st Enitial ameunt= 2000000
Imt:al amoun‘r- ﬁZGOOQ N o) Interest rate = 0"6%' '
Deprecuaf;on rate = 4/o.fi-' - o) Multiplier is % 1006

‘Mltiplier is x 0.96 © .| - S IT |s in The bank’ for 4 year's

I‘l' depr'e.cm'red far 3 yecu"s : BERE: R TRRy

an e ZOGOxiiGOé"*

7 =£304843

ZGGOO X O 963 = £17694
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ﬁ

he upper bound of a multiplication is always
the two upper bounds multiplied together

The tower baund of a multiplication is always the
two lower baunds multiplied tegether

i

The upper bound of a fraction is always

Upper bound of the munerator

Lower Bound of the denominctaor

The lower bound of a fraction is always

Lower baund of the nuwmerator

Upper Bound of the denominator

#i+f UBofa= 5365
)| LB ofax5355

1} Find the upperbound
| And lower bound of the sides

2} Find the upper and lower
- | Value of x using trigonometry

~ ] 3) Round both valuesto the
| Nearestdegreetofind a
:|{ Good estimate for x

/ Finding a missing side

Step 1: Label your
sides and angles

Step 2: Substitute known values
into the formula

Step 3: Rearrange the formula
to find the missing side

The Sine and Cosine Rules are used for finding missing
sides and angles on non right angled triangles.

inding a missing angle i

Find the length
of side x.

Sind S8 _ SinC

T L 5.6
e sgE

B228

Joosxy = —

5355

Xy = cos™?

TR 1T
o [xm- = c‘os‘_i—65~ = 49:433*’[ B

B

- S
a735 = 49.286

. x=49°(to the.neqre_st_degree)j

anale

.-..{Gan be uged to fing .
“missing sides orangles.
MUST have 2 sides and 1

Formulg for missing side

ﬁsine Rule; Finding a missing

o = 57+ o7 - Zhelosh

] Formula for missing angle

]

i o B
- = ! | 2hc
Find the Ao B A5 {2 5 B2 2 46w COIEE}
length of e B2k - 0,67 = (T4}
side x.

‘To find & missing angle...

MUST have all 3 sides given

9% 4 117 - 12%

Cose = = w1

58

Cosy = v
OSUT Yo

38
x = pos s

168

o E200 4

Find the
size of
angle x.

Area of a triangle

Area= %a b sin(C)

Where CIs the angle wedged between two sides a and b.

\S

Find the
size of ¢

- b
7% sinat X
3>jsu1 - ’/ /C\ja

wh

T

angle x.
2o
SmA Sindl psa
— = N
sing =S40
A :

The formula for the sine

A= sin™t rule is

Length AG = 18em
Angle GG is 35

Work ouf the length of EG.

1 émm

P

B

H : &
."F:

"
cos(CAG)Y =+~

160

[ 16 x cos(35) = EG J

\-EG =13.1cm’

1, Shown is & cube with side length Som. \

-
Sem
c
S'Q)?
Calcalate angle GAG.

R
CAG = tan ™t e’

597

CAG = 35.3%.
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Circie Theorem 1:

~
<

T
“The angle at the cenire of & // f ™~
clrete Js wice the angle at the i N,
circinnference.” ] ! D\\
T
\\ : /2'_/ \\\ H
Angle ACE = 2 X ACB iy é /= >/;;

“Every angle at the
cir ofa icfi
that is subtended by the
diameter of the semiciroie Is
a rightangle.”

NN

R £y

X = 55° because base angles in
an lsasceles trisngles are the sama

Circle Theorem 5:

“When a radius meets a
tangent, it always makes a
s0°angle.”

“The line joining an
exterrial point to the
centre of the circle
bisects the angle
. between the tangents.”)

Circle Theorem 6:

“Tangents (0 a circle from an external point
to the points of contact are equal in length.”

P .
/"ﬂﬂi’“‘" 7T 96480470 2 250°
H [
/ -+ \7‘ H 360 - 250 = 110°
i i;‘{ ‘.‘;':4-"‘
o g

Circle Theorem 2: \

/ Circle Theorem 3:

“Angles subtended sf the
circumference in the same
segment of a circle are
equal.”

Points Cy, C,, C;and G an
the circumference are
subfended by the same arc,

A8,

Circie Theorem 4;

“The sum of the agposite
angles in a cyclic
quadrifateral fs 180°7

a+c=180%and b+d=180°

Clezle thearem 42

atadrilanmr

Circle Theorem 9:

The Allemate Segment Theorermn T
“The angie between a s ,//"%\
tangent and a chord A ;’i‘“/* * AR
through the point of { /1
contact is equal to the E‘ / fi
angle in the alternate Y, / 4
segment.” N
3 T 8]

Circle Theorem 8:
—
“A radius bisects a i d \'\
chord at 964" H -
i c
O is the centre of the A [ /
circle, angle BMO = 90° i i
and BM = CM. \&M éf
189 - 20 = 207
G = 90°
x= 15

a=; 3§¢
b=, FF%




o Dégrecia’ﬁun'- [N

T buy acar for £20000.. - o
T.1' deprecam'es ata m-re of. 4%

annam

: thn Wl” I? be worth cffzr 3
: year's‘i .

| = Initial: amoum“* iZGOOO
S Depreclahon rate = 4%
‘Multiplier is x 0.96.
IT deprecmfe.d for' 3 years

?{)OGO x O 963 = 517694

Density, Mass and Volume

a

Pressure, Force and Avea

Density gives us

. mass
a measure of density = ———
) volune
how tightly
; mass
packed matter is volume = :
within a space. density

mass = density X volume

Bgain, the unit of gfom? alfows
yau 1o work out the fermula for
density if you forget.

/dv\

/

Speed, Distance, Time

speed = distance The distance from Fulback to Ganby is 10 rles
4 - time The disience from Genby 1o Horfon i 18 riies.

B ; R Enanlen : 1§ mides .

time = d!S_tG?IC? }‘uib‘u:i‘, G::;l:y i'i-)d';oz:
speed
Rakshz iz going 1a drive from Fuibeck 1o Ganhy i
distance = speed X time Then she vl drve from Ganby lo Horton. 5
& Raksha leaves Fuibeck 3L 1000,

Use the formulas to convert between compeund

measures

[UHEI

10m 55

Sha drives fram Fuiback o Ganby @t an sverage spesd of 40mph.
' Raksha wanis 1o ger to Horton 2t 10.35,

1 VWork oul Te avarzye speed Raksha eust drive at from Ganby 10 Herlon, &

Use the rows for speed,
distance and fime, and the
columns for each leg of the
journey:

Distance ~ 10 miles

18 miles

Direct Proportion

| he densm/ afa rock is 2 3 g/cm= t
? work out the mass of a piece of this rock witha |
; \ro!ume of 46 cms i

Intuitively, if thare is 2.3 g for each cm?, then
for 20cm?®, mass must be
2.3x20=46g

Force Cost {E) iz directly Whu; B2 quama?y directly seales with
F Pressure = proportiors to sumser of um?her (e.9.'as oris doubles, the ather
Area £oox :tuublm) we say they are directly
- -proportional -
A P
Force i L
Areq = ——me— Splving Propartion Problems
Pressure

Force = Pressure X Area

What pressure does
a chicken weighing 80N with feet areq of 0.1m?
put on the ground
80

”
¢.1m? = BN/m

Stepst

1) Write thie proportionality stotement

2) Find the equatian connectingd ond +
) Substitate the values of dand t to find k

: 43 Uise K and the value given to find the answer

) de:reases we saythey are mdvred!y or )
In\rerselv propartiana! .

38 m\t‘ca"se Fy .prﬁpo'rﬁor“ui To

Whenp=70 m=2

1. Find the equation That connectsy and m

2.Find pwhenm=4

¥ ig directly propor'tmml tox

1) Find the equation linking y to x

2) Find the voluz of y whenx = &

Wheny=12x=4

J

7

yccx 2 y:_:!x:

Steps:

13 Wirtre the praportichality statement

2) Find the equatich connectingd and ¢

3 Substitute the values of d and 1o find k

| [4) Use & and the value given 12 find the answer




T Simplifying Surds
When we add or subiract with s Rl mEE 1) \ s
fractions we need 1o have the ERNE %2 Step L Find the g Smgliy: W asiere o7 The
same denominator in sach -t 2x b By 4T lowest common rumber {ore of then
fraction = - denominator R P &0 xmmb::; be 0 qUans |
" JEXIE Multiplying Surds
To do thig we need to find the = ?.’561_3 Step 2: Cross 1. et 1 et Yt i e G i3 Whe we hava wa terms on one gide: t::j 2)hag he 2und i bl
When we intitioly IF the fraction lewest common denaminator multiply 3 by e 1y Factorise out the subject YAIS s o (7 —Ja0
mflmaun:d“:w g&zﬁiﬂ:;’; o G 2) Circle the subject that wa wortt 1o isolote 213 5 x 6 =v30
i con erass concel by Step 3: Simplify 3) Identify what nceds fo be eliminated
+agether and The dviding the Make x the subjeci of: 4) Inverse the operation, and apply boTh sides P
denemingtors . foctors out before ————— e —— 75 V35 5
together . .- we multiply - - - T = —4 = 3
= ¥+5 iea_rein ax+ b= cx+d Make c the subject C+VRE+V)
e g s Solve —7 =05 Sobee he equalion St 3 ptarig——— simplify v + v&
Bl ? Tex=d- N TN
moa P WU+ 6 = Tx 1) ax—cx=d-b I xm&ﬁm?.’if@':m SRR
o 2 x+5=233 Sr+12=2r430 x(a—cy=d-b = vE 4+ ivZ
';azv“‘}/ a_2__2a ~& -5 3rmived PR FmEka +mta =T+ 2E
i, =exTmo—=la = v - =33
é& -, ) 1 E b x= 30 =8 X = c=
1 i a—c ntd
Rationaksing the dengminator
Step 1: Find the -
3 (o— o - iMake x the subject of - -
LD M) S o2 by Rationdlise the | | fationalisethe
}i L 4 vt a8 e denominator for denominator for
F2x 4+ 13430~ . H
373 w4 Step 2: Cross Multiply ' eno r
qx—1)=2x+1
44 3x - 1 s
i mrarmeBo, Step 3: Simplify the N iy
“When'we dividz’ rumerator Zrg-g=20+1 __ -z |
fractions we find 7~ 1 S-vBxyi-1]
the reciprocal of - g Zag-2x=1l+g =
the second fraction| [ oo 4y % % 15 B e Step 4: Solve
and then multiply e A z:—x)(——-'—-— Ty -11=124 x2q-D=1+q
the fractions . - 2y 5 Ay Ayt e :
together. . ¥ B Ix =35 14¢ faafiel
- AR P X SR e
x=3 2g—2 /

p::n"n:} Tils means we need 10 sbbstitite x for 1 Given f{X} =2x Given ﬂ"f) =2
3 [Fdjii=sm+i=3s1=4] g(x} =x+1 glx) =x+1 glx)y=12x

s sdosa nverse Function : Wri
SHOW. " TProw £R0% (30 1) - (3n - [ 18 C PaHipre of 4 ¥or 1 A i SN B 4 i et cs';r EPTI)"{“;:I::‘ the . i
ek b : i} positive integer wokies of o ' From plmany schoul pou a1t have seun s 4 & - |output f{x) asy .
’ FIAT THE GUIL OF TWO | | PRGVE THAY THE SUM OF TWO “Hanttlon machie, - : e
CONSEQUTIVE NUMBERS IS EONSELUTIVE NURSERS Is H ; ) } ; } f(x) =2x+1 STER.2:Get the jipirt in:
ALWAYS AN GRb NUMBER" ALWAYS AN ZIRl HUMBER e hfthe boyvordeand | ouper Find Ft terms of the catpat]
-t g oy TR, g [ETTRE MRS T i H e P g nd f4{x] i ‘thi sobjet):
1ez=3 mm-p;cmgunu'ﬁj ! =2xt1 =
zoasscf Thergfare the dusbes dirserty afrer nis ' Y
;5¢6=uef (o] : y~1=2x
1101 + 102 = 203 T H y-1 x—1
nenetsined H Womeattiknqion HP i x=t—  [lx) =
: : ety f01 1 | | 2 3
e | 2N i the nFh +aom For the multiples 1 e ____
Wb SHOWHN That this 7| | 2. ' f(x)=12x
whiin ! !
2n + 1 if ong mare than the multiples '
of 2, the odd nambers. N — )
! T p=swands =4 1] [Vou are given that [} =32 +1] Comppsite Functions
This ROVES thes the sctamant is H Write p in terms of y
always truc for any value of n
E — Fing f{1}
t
H
'
H
H
i
H
H
H
i
H

H
H
)
i
i
H
&
H
)

Tdentity: |
i p=n g
An Identity ia moths ls represented by the = symbol :‘ : : 2 ‘ — find _fg(z} find fg(1} )Fr';ﬂ;i yf(x)1
! i 3 - - — T s
ety ks o ds elivays Trisk 0 matten which values : 4 3n > abuoys Gais : = x? EL] Wrey=x ok Lwhatis: | Lot FI=x

An {dentity nneqwtlenwhl:rgc:;:yns ke 10 imgtten which val ; o o, & putpO o 4 f(x) X2+ 2 ; - G2zl =3 gl =141 =2 gD =204 D) =22 +2
: Prove that fr+D=(x+l)+t=xs? . FT=zw =4 fix) =25 +2
! o el -fn-12e1 I¥ F(2) = 38, what is a? JEI=2%3=6 A= =T g

e+ Diz=xtedx+l] | ] mommommmoomememmmmmmmemmeoen is always odd for ail positive f-Dwa~-+i=x
integer vaives of n B ER.
Expand e 6 7 z—x * 2
D P P PO T ¥ i FaP =l v 1 =+ 2ot L
S TR L Y PR e f@x)=2ust
h ¢ Al
— - — Sy e | 20 =B e 1) = 2w kD
" Algebraie Proof sty 4 0 s e BN
T o Any even number add 115 add \ et s v
. -




/ACumulative Frequency table shows a

“Gapture ] ecal re - o e running total of the frequencies
Coptirs Racapiurs is & rechaliss: thar om be pead B "Drawin i a Cumulative Fre uenc :
o srimota The tatal popalniticn, Mark Frequency Cumulative SRR Gr_-a h o . o
M B Frequency R ____D.__ 2 :
When yau are investigating a hypothesis, the I 110 3 3 - -
population is the whole group thet you are 1126 P YT Mark Frequency |Cumulative
interested in, .5 fote) mrked Frequericy
Nz roryl population z1-30 11 G+11=z20 1-10 3 3
- A population is everything or i - = 11-20 6 9
“evérybody that seuld possibly be - 31-40 13 20+ 13= 89 5130 T 55
invoived in an investigation - - ; i : 41-50 18 33+18=51
Clivs wants 1o astimste s umiber of bees i & beshive, 31-40 13 33
Chive casches 5D bees from. the bechsve. Trive f tabie sh 41.50 18 51
A papdiation may Oige into G e ks 2o e ik o A cumulative frequency table shows TR PV i
.fa%ﬁmﬁaﬂmﬁ.{:ﬁt s St‘ratlﬁEd H:nbw;«::ke i:::':o_a i aol _ ho‘g’lmany dﬂfﬂlvdluf.;-‘s e T IE] [
Sivirania e || Sampling Ths st day, Clive catobes 16 bees from the beckive, re less than or equal to The upper: . 80 Py 23
. num:sr qf_gmplm;f;:m | e TN % of these boes have boen masked With ihe dre. clags boundnry of each X Ty 3 5
eich graup is peopartional 1o the G Work out = esmate fo the satmbes of bass fn the beckie. data class Co
. roup SITE — - — - — : 91-100 Z N a8
[ e e et bR
e The upper class boundary is the
ey highest possible value Steps:
o in each class.
] 1) StartfremO
2} Plot using end points

3} Join using a smoeth curve

T i Nl abznts e Vear 16
Vi o s Yo | s
sewsn i kg aniiaky

K Fed 306~ WS

: Averages

AN

Interpreting a Histogram

1135791114 151919 2021 Median farmuls
n+l- i
SR :
Tre Wlstogram shovrs Uhe imes 4 samgto of stadurts spont on the mter et one
Lawer Quartie formula evaning. [u} Cooy and complete the frequency Takip.
M d, 13+1 i4 7 f I 11 (k) Etimzte how many than 50 mirdtes
= =2 ) = - *
edian == 3 th valie _utl :’I':;:s in  iFrequency density | Frequency ETEE RSO AR €06 Ghg1e45 | ASS1<80 -
4 x T buxtteB . qewknid  1axwai8 | Gielsel
Cit<d 1 &
13y il
TLC).:——---,= 2 = 3.5th value = 4] Upper Cuar e b
L2 R formula G¢1¢16 a6 [ somt
oy g
oy LG Median 2 : nd
fUQ=35 %3 = 105 value = 19 | o1 %3 smellast  LQ Medisn UQ biggest 155130 04 6 20 i
305140 03 3 é 6 ::’v::mn of the histogram represents
TP ofhe| [Fhofhe} [T of the et <80 oz + gv.z e st E
P\mh }-‘::yh hwwh Eog «D3alds 4
i ik s Prequency = 4 students sprnt fonger shan Sminites
e a3 . the dote the data 1he dato , ,\\ density s & siudorts s
P P O . . - R rd =, 2 4
7 Fredaeney 0 0 2 0 40 s 49
e s ot / ]
Bws b e fo dlels i, E Tregian - Middie valus Found ot Tazal ./Hm.,.__\\ Tivie Hbhiies]
fraequenty + 2 Vi e
.
Tower girtile - Value whih It a quorter of # Frequency Casr N
the way threugh the data fownd ot totol s Density Width N\
Frequency + 4 T —
. " Upper gue-rie - Yalue which fs three. -
i’ quarters of -m:;luw +through the dére -Found - i
$ ..ot totd froquency $ 423 o I s T
H & This is the formula’ 0 20 30 40 B0 g0 0
H Trverquartiic range = Upper quartile = tower B N
3 it triangle fora-
» vhadion = 25 | e e .
3 35 [ 6 W s 0 —— e
- [Cower Quartile = 18 histogram =
nper Guartle = 34 | e R
JRERTE e gL TGR= 34 - 18516 |
7 Box Plots # CF Diagrams - \




Single Events

outcomes matching event
total outcomes

F’{event) =

Probabilities add upto 3

If Plevent) = 0.4

The P(not event) = 1-0.4=0.6

Combined Events

tisting Quicomes

T flip two non biased coins.

List systematically all the outcomes

HH There are & qutcomaes if we fip
HT b nen blased coins
TH

T

Sample Space Diagrams

sample space diagrams are a way of showing multiple outcomes in one

diagram.

What is the

After throwing 2 fair di dding,
er throwing 2 fair die and adding after throwi

There arg 15
and 36 outco

B =9 w03 2

Findinz missing probabitities from a tabl

As probabilities sum to 1, you must add

together ail the known probabilities and
then subtract from 1

Red Blue
0.1 X

Green
0.2

Yellow
0.4

l+04+ 02 =07

L0703

5o the probability s

probability that
ng two dice you

geta prime number?

prime numbers,
mes all together,
15
36

)

1f & and B sre independent events, then the outeome of
cne doesn't affect the other. Then:

e -:tm.je':g:e_.l{ld.eﬂt Events | ..

. PlA and 8) = P{A} X P(B}

-+ :Mittaally Exclusive Events - :

If & and B are mutually exchusive events, they can't happen
’ at the same time, Then:

P{A o1 B) = P{A} + P(8)

=

: ;freé Disgramé: Indep: 'ndant'Evénts' w

. Two cempanies are chosm at random.

-| The prchabnl‘m thata dew company will fail In its first 5 vears 15 061 E

17 comgany 2 eonpany

fall Pibuth (4] £ 0.6 1 B6R38
0.6

tail

/\

: o 2
\ \a.h

You always mulﬁpiv along the branchesina
tree diagram

al PR Rl & sceeeds) - A0S 024

o o Not plsfati 3 succizshi=Ronaamtae 77
R fat L
: \ 1|

Not
P P

/

Expected Freauency

[ Expected frequency of an event =
| probability of event x number of trials

This i also known as theoretical

probability

I throw an unbiased dice 60 times.

How many times would you expect
fo rolt a 62

Probability of the event is%

Number of trials = 60

J:

Condrtsonal Probabshty is the pmbabll-
Ety of an event { A },.giventhat another
- ( B } has alrea y occurred :

Cvndmgga! Probabllm SN

Given there’s 5 red balls znd 2 blue balls. If | taken two halls\
without replacement, what will the probability tree fook like?

Relative Freguency

?relative frequency =

number of sUccesses,
number of trials |

probability

This is also known as experimental

4 ! LA

Total of 50 spins

<4:60=0.12

Relative freguency is called experimental probability
because it has already happened.
Expected frequency is called thecreticz| probability be-
cause it has not vet happenad.

Sets and Venn Diagrams

| hrkim et

={45678), A={567}
“This symbel B 16,7 8}
means glt the Consty arm 1 show thase sets,

vazpbers in the
set

f Avet mrvevs ‘00 afher cllen .

5 evin dogs, 15 awn dags and cats, $1 own dogs and tropical fish, 53
1 tats, 10 Gwh cats and tropleat fish, 7 own dogs, w=ts and tropical
§ Fish, ¢ pwn trapleal Bish,

i Ftin this enn Diagram, and hance answer the fallowing questions:
fa) Plownsdog only)
£b) Pldoes not own iropteal fisk)

P{doas not ovn dogs, onts,or tropical fish)

: y

60

100

5 i1
'C)

100




Sine Graph

£ % :\sb\ 0 30

)

360°

isl

is -1

The Cosine Graph
repeats every

It's fargest value

s smallest value

Tan Graph

st

I;c‘s !ar'gest val u'e :

ft's smallest va e
P O

The Sine Graph ) Each graph is'shown’ between
repegtssoﬁvery the Tange 6f ~360 degfees and +

350 degrees The range can i)a
changmi/ restrlr:ted sa make sure'
you read the range carefuliv [ o

The Tan Graph repeats i
Lo every 180° . i
L H
There are azymptotes
{the dashed lines) that W%

“the tangraph never. If
tuuches

It doesn t havea :
[ rasirsiim or minimum
point, it goes between
“riegatlve infinityand.
- positiva Infinity -

; / /
7k -

) f (—x) isd reﬂezﬁma} the g-raph
they

When wehave a' r\egaﬂ\iuhange inslde
I:he bracket : :

= qxis

: .| When wa have a negative change :

outside the bracket

—flx}isarefiection
of the grapk in the x - axis

When we add or subtract outsida the Bracket it
translates the graphiny

F(x) + 1 transiates the groph by (2)

Fi)— 1 tronslates the graph by (_01)

2]

FE=sny

y=giax+1

. When we add or subtract inside the bracket it
I transzames the graphin x {i rn the upposlte !
. : dlrection} : R

f(x + ‘.l.) tmn.ﬂa!.es the _graphby ( 1) \ .

Solve sin{x)=0.6 in the range
0=x<360

1} Draw astealght borixontal
line at 0.5 fyou can see we
will have 2 solutions)

) Substitute 0.6 intathe Inverse
trig function into your calculator

3jRoundtoa sultame dagrea of
accwrsey; 364

4) Subtract 36,877 from 180° to
find tha saeond schution.

-1} :hearmnge firstto
ehmlnaleshe.!

Solve 3cos(x) = Zinthe
range 0 = x < 360

A) Rerd the'a'ns'vierto
asultahleﬂegfee of

e mcy

2 .
S Tihe gt your giver val e

< rigtice how many ttmes it
¢ crosses the graph (thisis”
i how many answers there
S are)

5 :
x = cos™ (5) = 48,19°,311.B1° 3}

" Substititethe valle glven o

“intothe inverse teig

U furiction into your:

1 solvr tanfe) = A mihe anga

K calcufatan
a)" - Round toasultahledegree

02 x-z360

x =tan k(1) = 457

7 ;‘! : 45° 4 180° = 26 ; __of accuracy
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AT gy ;’;“ 1) i‘}rawahorizontal : } g Y E
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i | / 2) Suhst:tutellntothe S etr:;;:nu. : e

! i ._invers_etanfunmon' C[

.3} F.‘ar.t'd"ail solutions

‘ When we Fiove a change inslde this brackey 7 -

FLa) sifunshas or Fhe ¥ avis by a factor of &

@

T sinn

y=safx 1)

Sguash on x-axis by factor of 3

- When we have

‘af () stretched on the'y — dxis by & factor of @

change outside the bracket:"

2f(x)

wedy  Stretch on y-axis by factor of 2




/.;:_ 1o Vector Basic i \ /

o What's another way of saying
= Tnls vector can be B . h+h+h? bebeb If we add two or more vectors
What s a vector? writine In 3 sy together we get a resultant vector
!Avectfor describes: dir'eé:tibn'a'nd:féngtﬂ a _)a s el 3 b s A resultant vector is the vector
- — AB g fon s Scalar Vector sum of Two or more vectors
[ The magnitude of avector is its size |
-g‘st-.;w Muitiplying a\fectf:b a Sealar i We Cmb?l:fggg;- vector 5 _1 — ( 4‘
X A scalar is o quantity that e 2 -2 —4-
has size but ne diréction
y 5 —1 6
i —_ —
To rLiipty a Viechor by a Scalar, Welte the Vectar s 2 Vectors that have been 2 -
” Column Vactor then multiply each entry in the Column . - 2 - O
X = number of moves to the right ! Veczar by the Scalar multiplied by a scalar
or feft P 3z= {317 2 9 ; are parallel . 2
) 2=1z2/a " s Al = (—2)
e - 1
Y= number of moves up or down I BC= (3)
— iy 3
AB T 8C = (L)
-y =
gr—ap = [~
\ y
/ Midpoints of Vectors How to show two vectors are paraliel ) \
A c Collinear

3. Pis the point.{1,5), Q' 1he peint (8,3) Vectors with

i : e / Points
&) Write down the vecler PR [’ N ratio o
Write your answer as a colimn veclor LY z} Shmirrirn G S @ " \\ M Paints A, B and C form a straight ling ift
M s e midogint of PC ’/ / AB and B are parallel (and 8 is a common
AL:IBE=2:1 o ? peint
= x b B PrR—— AR nd 42 arm puratin.
-y B Sy . b o armn e L — [
M= 7 g = i\--J What is: { ¥ ls e polat on A such that B = 3: 1. M Is the midpolnt of BE. § . /_,_,-—4
R . j‘ Show: thet FAT is paratlel to OC. 3 A .M/..J"'
Vectors in quadrilaterals T, —_ \ oo st o S T B vy
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e by P lzthe polat on 45 such that
APLPE = 2:4.

Eo o J .
Fnd B OE W B4 ) &d Show that 5F s paretiel o the vectar
\ aAb=-aib a+h,
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