Year 10 Higher Term 2

Equations and Graphs

T L 1
| What do [needto be able |1 Feuwords |
| to do? I |
: —_— I : Quadratic: a curved graph with the highest power being 2 Square power |
| By the end of this urit you shouid be able to: : | lnequalty: makes a non equal comparison belween two numbers |
| * Draw quadratic graphs (| Reciprocal: a reciprocal is 1 diided by the number [
|+ nterprel quadralic graphs | : Cubic: a curved graph with the highest power being 3. Cubic power :
|« Interpret other graphs including reciprocals I I 0 rigin the coordndte (0, 0) |
|« Represert nequaities | o
I 1 Parabola: 6 v shaped curve that has mirror symmetry I
| __ o _____
rrEeeee——mmmmm—-:-————_—-—-—_—_—__—_———— |
| Quadratic Graphs !
Substitute the. x values into the equation of your Ine to find the y coordinates |
| | y=x2+4x+3 | } 7™\ I
: / ; x | -4 / —?\ 2 -1 0 1 :
| : y 3 \ 0 } -1 0 3 8 |
| If x%s the highest power in your equation ) Intersection with \_/ |
I then you have a quadratic araph the y axs
I ’ / | Coordinate pairs for plotting (—3, 0) :
| | j
| it wil have @ parabola shape NI Plot. dl of the coordinate pairs and join the. points with a curve (freehand) :
: —— Quadratic graphs are aiays symmetrical with the turming point in the middle I
I
L I
- - - - - """ ">">"""~">"”"”"”"”"/\"/"/"¥"/"/"/—/ /T T T T T I
: Interpret other araphs Reciprocal Grasts Exporential Graphs :
Cubie Graphs
st
1 I
I y=x3+2x2-2x+1 ] y=— |
I x I
: 7 If 23is the. highest power in your equation I
I o then you have a cube araph :
I j Exponential I
: , graphs have a I
I Reciprocal graphs never touch I I povier of x :
| the y axis I
| - This 1s because x cannot be 0 |
: -2 This is an asymptote I
_______________________________________________ I
L, e e e e !
| Represent Inequaities ) . The sold Ine shows that the inequalty includes |
| ¢ | the points on this Ine :
| Muttipk methods of representing inequaities *]
| ot [ y=2x+1 | :
I x <4 T I
I “ I
I 0l valves are less than 4 f ! % 5 I
| ; Fany 1
I P O _ A = 2 5 I
o _1 -
I 0 1 2 3 4 5 [¢] o I
| —+——F+—F+—+— \ :
I The shaded area indicates al I
| The dotted lne shows that the inequaity does not possble sobtions to this nequalty |
: The shaded area indicates all possible values of x include. these. points |
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Further Statistics

[ _____________ A
| What do | need to be abk to do?

: By the end of this unit you should be able to:
|+ Constrct and interpret frequency tables
and polygon two-way tabkes, Ine, bar, & pie
charts

Find and interpret averages from a list and
alable

Corstruct and interpret time series graphs,
stem and kaf diagrams and scatter
graphs

Population: the whole group that s being studied
Sampke: a selection taken from the population that will et you find out information about the larger group
Representative: a sample group that dccurately represents the population

Random sample: a group completely chosen by change. No predictability to who it wil include

Bias: a buit-in error that makes all values wrong by a certain amount

Primary data: data colected from an original source for a purpose

Secondary data: data taken from an external location Not colected drrectly

Outlier: a valve that stands apart from the data set

N - |
i' _____________________ 1|T___t_bE________?U%U&Jhﬁt@omeﬁm@___l

Frequency tables and polugons 11 Two way tabes |
| Each poirt s potted at them mid | | Odult Chid Totl I
| e Frequency port for the group it represents 60 peopk vsited the zoo one. Saturday morming
| Weight(g) g' : : f them were adufs. 13 of the adul's Elphant 13 24 37 I

40<x<50 1 E > animal was an elephant 24 of the
5 % NIMal Was an eep!

| [so<x=<e0 3 § 4 | I children’s favourite. animal was an elephant Other 13 10 23 :
| |s0o<x=70 5 3 ® I 6 4 6
| Wedonot knon from 2 <« b POW;Z‘C?T;C&M with a | Extmothmformat\on L(; k\:put to Tota\‘ 2 3 0 - |
I grouped data where each | g | L the tro-way la Needs stbgrowp totals Overal total JI

valie s placed so have to use 0 ey e e e e e —— —— — — — — — — —— ——
| anestimate for catuitors Weigt (g | i_ ________________________ -
I e I Draw and interpret Pie Charts
I Md-ponts are used ds estimated Mid-point || Comee [ s [ oo [ vemewr | There were 60 peopke asked in this survey
| vabes for growed data The The datai dbout weight starts at Start pont + End point I | Dromo | = | = | 5 | ¢——o (Total frequency)
I midde of edch group 40 So the axs can start at 40 2 | /V
— | | 32 Mutipk method
= 24

|Bar and line charts

I ]

]

o s——

Bars are

side
Categories clearly indcated

Subgroups

|
|
|
I ad
|
|
|

QOveraces from a table

compared side by

Easier to compare

Categories clarly indcated __y

Compare. the bars green compared to yelow The
size of each bar is the frequency

: Composte bar charts " Overal total easly comparable

Dudl bar charts

Overal Frequency

Non-grouped data 20
Norber of Sbings | 0 \ 2 /
Frequercy 6 8 6
Subtotal 0 8 12 Total number of

\ sbings: 20

The data in a It 0,00,000,LLLLLLLIAZ222A

Mean total number of sblngs _ |
Total frequercy
Grouped data
x - Md Pont MP x Freq,
Weight{g) R

40<xr<50| 1 o 45
50<x=<60 3 65 195
60 < x =70 5 5 325

T

Overal Frequercy 9

Overal Total - 565

Mean: 628

32 out of 60 peopk had a dog’

N\

This fraction of the 360 degrees ‘:\ T Dog ,:‘

I

I

I

|| represents dogs
132y 560 e
Il ©o

|

N

0s 60 goes into 360 — 6 times
Each frequency can be muttipled by 6 to find
the degrees (proportion of 360)

Comparing Pie. Charts

You NEED the overall
Use a protractor to draw frequency to make any
This s 192° COMparisons

|
|
| The Mean
|
|

a typical vale that represents the data

24,84, 118

For Grouped Datai

0 measure of average to find the central tendency. ...

Find the sum of the ddta (add the values')

55 I
Dwide the overall total by how many
pieces of data you have

NOTE: If there is no singe midde
valve find the mean of the two

Median = 8

The moddl group — which group has the highest frequercy

|
1 I
I 4484118 55+5 | Mean- Il
i
I : The Mode (The modal vale)
I I This is the number OR the item 24,8418 Mode - §
I | that occurs the most (i does This can stil be easier if it the
I} ot have to be numerical)
| | datai is ordered first
|
|
|
| The Median
| Put the datai in ord
| | The vale in the center (inthe U et oreer 488 124
: | mide) of the data Find the vae inthe midde 4, § 8 |||, 24
|
|
|
|
|
|
|
|
|
|
|
|

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
numbers eft :
|
|
|
|
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| By the end of this unit you should be able to:
* Construet and interpret frequercy tables
and polygon two-way tables, Ine, bar, & pie

charts

*  Find and Interpret averages from a Ist and

* Corstruct and interpret time series graphs,

stem and kaf diagrams and scatter

I
|
|
I
: a tale
I
|
| graphs

| Stem and leaf {O way o represent data and use to find averages } || Tlme Series

This stem and leaf diagram shows the age. of people in ai ne at the

Supermarket

8

w N = o

o = &~

w o ©
»

Key: 114 Mears 14 years old

Stem and af digarams
Must include: ai key to expldn what it represents
The information in the diagram should be. ordered

Back to back stem and leaf digorams

Girls ‘

‘ Boys

5114

7,5,5,5,4| 15
8.4.2,1.0] 16
9,87,6,6,4,2,1,1,0,0| 17

18

3,89

2,57.7,7.8.8,9
0,2,3,6,677
0,1,4,5

15 | 3.
Mears 193 cm tal

Back to back stem and leaf diagrams
Ollow comparisons of similar groups

Ollow representations of two sets of data

o Not all data has a relationship

The link between the data can

“This scatter araph show as
the age of a car increases the
vale decreases’

Further Statistics

I

: Population: the whole. group that s being studied
| Sample: g selection taken from the population that will ket you find out informattion about the larger group
| Representative: a sample group that accurdtely represerts the population

: Random sample: a group completely chosen by change. No predictability to who it wil include
I

I

I

I

I

Bias: a buit-in error that makes al values wrong by a certain amount
Primary data: data colected from an original source for a purpose
Secondary data: data taken from an external location Not colected directly
Outlier: a valve that stands apart from the data set

|1 This time-series graph shows the total number of car saies in £1000 over time

e
F—_—_—,—,—,—,,—,——eee e e T T T T T
: Draw and interpret a scatter araph
| Age of Car (Years) (2\ 4 6 8 | 10 %
=
I Value of Car (£s) 750# 6250 | 4000 | 3500 | 2500 2
| - \ , g
I * This data may not be gen in size order é
: *  The data forms information pairs for the scatter graph =
|
I
I
I

be explined verbaly

| The ine of best fit

The Line of best fit is used to make estimates
about the nformation in your scatter graph

Things to know:

0xes cross)

any points)

graph

The line. of best fit DOES NOT reed to
g0 through the origin (The. point the

There should be. approximately the
same number of points above and
below the Ine [t may not go through

The ine extends across the whoke

Amount of

sunshine

Height of plant

&5 only an estimate
because the ine is

designed to be an average
representation of the data

s alwaus a straight line.

on and be equaly spread out

Interpolation is using the line of best
fit to estimate valves inside our data

point

9 40 hours revsing predcts a

perceriage of 45

70 X Look for general trends in the data Some data shows
I /
I | 60— SRR a clear increase or a clear decrease over time
[ *] /’ N
TR A
1 & 30 -
| | 20— Readings in-between points are estimates (on the
| 10 dotted lines) You can use them to make assumptions
I 0 T T T T T 1
I I Jan Feb Mar Apr May Jun
I |_ ___________________________
| : Comparing distributions
I
| Comparisons should incluide ai statement of average and certral tendency, as well as
I
I | a statement about spread and consistency
(!
I | Mean, mode, median — alows for a comparison about more or less averdge
| | Range — allows for a comparison about relability and consistercy of data
-
| r—-———>"~""~>"~"""™>"""™"~™""~""~7~—7 77— —7—77—
- | | Linear Correlation
x
1 % I I g X IE b3 v 7
] I I g ; §31 % x 2 KT
i 8 i3 £
| = | I 2 x : g8 - € X
. | | S TE X x - M
. I I 1 Number of apples .Numbev of cups of coffee 'Lenglh of thumb nail
J |l Positive. Correlation Neaptive Correlation No Correlation
2 4 6 B |
BeclofCar[¥ears) I | Os one variabe Os one variable There is no
\ | | increases so increases the relationship
The. axis should fit all the. values | does the other other variable between the two
| | variable decreases variables
|

Percentage on frumpet exam

20
Time spent practising (hours)

40

Extrapolation is where we use our
Ine of best fit to predct information
outside of our data

**This is not alwaus useful —
example you cannot score. more
that 100/ So revising for longer
can not be estimated**

60 80

the data

This point is an “outier’
tis an outller because it doesnt fit
this model and stands apart from

in this


https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.ck12.org%2Fstatistics%2Ftwo-sided-stem-and-leaf-plots%2Flesson%2FTwo-Sided-Stem-and-Leaf-Plots-BSC-PST%2F&psig=AOvVaw25U9AugB2SP7G2U16MLpCy&ust=1594386355169000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCJDy5paewOoCFQAAAAAdAAAAABAD
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Congruence and Similarity

What do | need to be able to do?

By the end of this unit you should be able
to:

*  Enlarge by a posttive scake factor
Enlarge by a fractiondl scale factor

*  ldertify smiar shapes

* Work out missing sides and angles in
Similar shapes

*  Use paralel nes to find missing angles

I
I
I
I
I
I
I L]
I
I
I
I
I
| = Understand similarity and congruence
I

Posttive scake factors

Enlgraement from a point
Enlarge shape N by SF 2 from (0,0)

Scak Factor: the muttipler of enlargement

Congruent: the same size and shape

Fractional scake factors
ractions less than | make a shape SMOLLER

-

Enlarge: to make a shape bigger (or smaler) by a given muttipler (scake. factor)

Certtre of enlargement: the poirt. the shape. is enlarged from
| Similar: when one shape. can become ancther with a reflection, rotation, enlargement or translation

| Corresponding; items that. appear in the same place in two simiar situations
Parale! straight Ines that never meet (equal gradents)

R i an enlargement of P by a scale factor

| i
| 1
| 1
I
' IR
I y ! I = from certre of enlargement (15,)
4 | 3
| Tre shape is K ¥
| enlarged by 2 /!
|t / (Y. N
’ I I ‘g 3
| Tre dstance ) . I e three times
| from the point J m .~ et ¥ é: smaler than P
: enlorges by 2 ,'I/ A el 4 /
,,//,,5’ 5 I 3 W A~
: 27 — X || 9T2suseTBanizENE
N L

| Information in similr shapes

Compare the equivdlent side on both shapes

|: Ondkes in paralel ines

|| Identify similar shapes

Bu

| Simiar shapes
&em

I

I

Ongles in smiar shapes do not |
change |
eg if atrange gets bigger the |
angles can ot go above. 180° |
I

I

I

12em

Scale Factor
Both sides on the bigger |
shape are |5 times b\@geq

:I Compare. 61 & 12 |

| sides 2:3 2:3 I

| Both sets of sides are in the same ratio _!
Co-interior angles

Qtternate anales

|

|

|

I Coon ) | ande s 110° |

g s
| — Sca Factor i the multipicative | | Because alemate anges are A |
| Gem %m relatiorship between the. to | equal the highlignted angles dre |
| kngths | I the same size |
x 15 Remember andes II
| do not increase or | | |
ha ith scal 105cm

| Shape OBCD gnd EFGH are simlar ~~ change with scae \ 749 | | Correspording andles \ I
| F I LOITespondng anges Z Os angkes on a Ine add vp to |
| Notation hebs s A 3%m . | I Because corresponding dngles 180° co-interior angles can akso |
| findthe | | are equal the highlighted angles 30° be cakculted from dpplying |
| corresponding sides 105° | are the same size o0 atemnate/ corresponding rules |
D Jem € H G | [ first I

| 0B and EF are correspondng

Because corresponding dngles
are equal the highighted angees

Congruent shapes are identical — al corresponding sides
and angles dre the same size

i‘ E are the same size
Paralel Ines — all angles wil

be the same in both triange

Os dll angkes are the same this is smiar — it
only one pair of sides are needed to show

equalty
Ol the angles in
/ both triangles are
the same and so
Verticaly /V similar

opposite anges

0CB - KM L
5 em 5;2/

35(n 55;1\

Because al the angles are the same and 0C-HM BC-LM
triangles OBC and LM are. congruent

Because dll angles are

the same, but dll sides
are enlarged by 2
""" 0BG and HU are
64° L
Thom e similar

Because co-interior angles have
a sum of 180° the highighted

rComditions for conaruent trianales

Triangles are. congruent if they satisfy any of the folowing condtions

Side-side-side

Qll three sides on the triangle are the same size

Onde-side-angle

|
|
|
|
|
|
|
|
Two angles and the side connecting them are equalintwo |
|
|
|
|
|
|
|
|
|

triangles

Side-angle-side

Two sides and the angle in-between them are. equal in two
triangles (it wil akso mean the third side is the same size on
both shapes)

[ Right angle-hypotenuse-side J
The triangkes both have a right angle, the hypotenuse and






