ORGANISE

(4 ) Angle properties

Angle facts

4 ‘ 1 TN ——1/ )gt >@< |
Less than 90° 90° Between 90° 180° Between 180° | Anglesata Vertically |

and 180° and 360" | point add up to opposite angles

| _| 360° ]

i Find the sizes ot the angles labelled with h = 50° |

letters. Give reasons for your answers.

g

| Fia | VEertically opposite .~ Angles on a straignt |
o0 angles are equal. line add up to 180°.

- o _EN° = a
a=180 50° =130 c+ gﬁn +50°= 180:‘:

Angles on a straight __5 c = 180° - 140° = 40°

line add up to 180°. it wraight i
ngles on a straight line
add up to 180°. T

=

A

>4
Angles in triangles and quadrilaterals
Anagles in a tnangle add up to 180"
L /\ A N\
|
9 .Y
T i o A A | £ —d | |
All angles are 60° Two equal angles at the One angle of 90° No equal angles '
base of the equal sides |
uAvBC iis an is[:lsce_ies t;ianglle. Angle B = /0¥ The equal angles
ork out the size of angle x. Base angles of an isosceles triangle alﬂl?ﬁpfﬂﬂ
A equa in an
<] are equal. 5 s irigle
s Angle x = 180° - 70° - 70° = 40° may not be at the
Angles in a triangle add up to 180° U o e
Z]. gles in a triangle add up to : diagram.
.ﬂ.l"lf_"llﬂt N a r‘!ll'.'-tﬂrll:rlnr:ll arn Ilf"l. Th Akl
| ' F! ) 7 .
| 11X 8 i ¢ ¢
| O d | | ST o W ' R i | \/ |

| All angles are 90° | Opposite angles are equal | Two pairs of equal angles | One pair of equal angles |

—
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(L3 ) Angle properties

Angle facts

£1 Work out the size of each angle labelled with a letter. Give reasons for your answers.

Angles in triangles and quadrilaterals

& Work out the size ot each angle labelled with a letter. Live reasons tor your answers.

u= ¢ = I=
X =
ur e =r £ N L R
= L= m =
g - —
ml L e k —_ T
P . TR Y —— e
o T
W - L=
r= U=
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_ & ) Angles in parallel lines

Angles in parallel lines

Li

Alternate ' | FINd the sizes ot the angles labelled with
N angles make a letters. Give reasons for your answers.
‘Z' shape. They 1100
are equal. a) Use 'F’ and ‘Z' 10°
to identify
| Corresponding ¥ x the angles, x
S angles make an but write
' ‘F' shape. They | their proper
are equal. ] names to give reasons.
The 'F" and the "2 may be upside down or back to front. x=110° Corresponding angles
Vet maau alea naad fa nica thaca anala farde ‘P = 18{)“ - 11{]“ = ?Do Angles ona Etraight
- = | e auu up 10 18u” |
180" Angles on a b)
straight line .
m e 509 !.;C*fﬂl’ F or
| . tﬂ' 1“‘- I a N
1 Vertically Y
aﬂ;‘?g: :fe u=50° Alternate angles
equal. v=180°-50°=130° Anglesona
straiaht line add up to 180°

Solving parallel line problems

You may need to work out other angles before you can work out the value of the labelled angle. Parallel
lines in an angle problem mean there will be alternate and corresponding angles.

| Find the sizes of the angles labelled with letters. Give reasons for your answers.

| a) | b} A A I
1 o N BT N e R I |
‘ A
x and 100° are not alternate 4 _
or corresponding angles. T a and 60° are not alternate
Draw in an angle that is e or corresponding angles. <,
either alternate or Draw in an angle that is either
corresponding to 100°. alternate or corresponding to 60°. >
y=100° Alternate angles b =60° Correspondina anales
| ¥ o— THEI™ = TITHY — =E[1v Annlac nn A ctramnht B o i ‘e i I
| nom e g e o J
Proving angle facts
Use this diagram to prove that the angles in Draw and label angles that e c
a triangle add up to 180°. are alternate to a and c. i
| 2 RN a h and ~ make a ctrainht line sna + h 4+ = 180° |
I L - A Thea smmlac im s friamala aAdA s 24 1000 1

L -
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l[ 8 ) Angles in parallel lines

Angles in parallel lines

1 Work out the size of each angle labelled with a letter. Give reasons for your answers.

Solving parallel line problems

=1 Work out the size of each angle labelled with a letter. Give reasons for your answers.

Proving angle facts

0 This diagram shows two pairs of parallel lines that cross to make a paralleloaram.

) . . Label equal angles with
Use the diagram to prove that opposite angles in a parallelogram are equal. g

Angles bo
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(9 ) Coordinates

Reading and plotting coordinates

Cnordinates tell vou the nosition of a noint on a vk
gnd. o]
. i . . x S -5_.. }
Coordinates are written like this: -
x-coordinate 3
Y T 12
(3,5} * 0
I I ] II- | L] ] 0. 1 1 I I L 1] F
S-Syl 13 3435 6%
’ 2
-3
x comes before vy In the alphabet, and also in 4
coordinates. -
_ﬁ_

Relationships between coordinates

. a) Fihd the relationship between the x-and b) Plot the points and label the line with its |
y-values in these coordinates. equation. |

| (=5, -4) (-3, -2) (-1, 0) (2, 3) (4, 5) (5, 6) YA
[
Look at each pair of coordinates. What do sHy=x41
you need to do to the x-coordinate to get the 4
y-coordinate in each pair? g “
2- /(
(=5, -4) (-3, -2} (-1, 0) (2, 3) (4, 5) (5, 6) 1
o - _ | »
E4+1==4 -1+1=0 5+1=06 mﬁizs‘!sﬁx
x+1=y 2
To find the y-coordinate, you add 1 to the » B !
x-coordinate. / 54
-
Tha ralatinmchin ie o — w0 1 =

: a) Find the relaa:rgl-'lin between the x-and b) Plot the points (-1, -4) (0, 0) (2, 8) énd

y-values in these coordinates. label the line with its equation.
(-5, -20) (-3,-12) (-1,-4) (0,0) J;_ A .
(2,8) (4,16) (6, 24) i
6-| 'II —
(-5, -20) (-3, -12) (-1,-4) (0, 0) (2, B) (4, 16) (b, 24) 54 | R
A A o o/
[-Sx4==-20 -1 % 4 =-4 4xd4=16 3 II-"
| xxd=y 2
f
To find the y-coordinate, you multiply the W
x-coordinate by 4. -3 - -11|,. 34 x
-
The relationship is y = 4x 43-
=
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| [ 2 ] Coordinates

S

Reading and plotting coordinates

L=}
5:| i) JoinpointsEtoFtoGtoHtoE
% 4 C with straight lines.
8 3 X YA
21 74
19 _ -
D39 T T I P P P e 4
4~
HER :
e ke
Ay 5-
1 I I I I U ] ] ) | 1 1 }
-6- 26-54-32-30 123456 7%
-2
A, 15
i
-5
C ~—
Lyl
Relationships between coordinates
€D a) Find the relationship between the x- and y-values a:l
in these coordinates. 5
F |
(-6, -4)(-4,-2)(=2,0)(1, 3) (3, 5) 31
2
1
: >
£5-4-3219] 12 3435 6
b) Plot these points and label the line with its equation. i
—g-f
-54
g
E# Hind the relationship between the x- and y-values in these coordinates.
€D Find the relationship between the x- and y-values in these coordinates.
I = L ¥.1 N | [ =5 N A | A 1 1V iD AV IE DN
WP Here are e equations Of Some Straignt lines:
i Graphical Representations of Linear Relationships 13
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%t ) Working with coordinates

Reading and writing coordinates

T mmedimatas dall iem dlha Amacibiae AF 8 it Aan o oA Vi

G -
Coordinates are written like this: (2, 3)

- i -coordinate
x-coordinate  y-coordina 3Gy

y= X(2,3)
7
Remember that x comes before y in the 3
alphabet and in coordinates. § -
L ] L | L ]
Write coordinates in brackets, like this: 01@3 4568 x
(x-coordinate, y-coordinate) x=2
| Wirite the rnnr.ﬂin:lfp-: af the noints lahelled w
| A to H. LE S
63'1 54
5 (-2,4)Cx 44 XB(1,4)
3. ,
4.
Cx il XB = AR, =2@p-=mmm-- XA (4, 2)
2. XA o & i
! %D 14 6-5-a4-3-2-9 1 2 3@ 5 6x
=4
-'45:5—:1—5—&—’!““’ 1 2 3 4 ié‘; -2 4
2 (-3, 3)XKE 31 xG(3,-3)
44
EX -3 XG
-4 1 (=5, -6) :2 < (6,-5)HX
| L] ! XF :
xXF =6 . Waii ran wirite tha rnnrdinatac in a lict lika this
| TV LT AT ] i TR BAE I RO T F SalofiFl LATE PRI LS. Dl N FE WL | DL, =) i L. =) L yv=—a. 1 1

Plotting coordinates

|Plot these points on a coordinate grid: A{-—4 0) B (;2 3) C(2,3) D(4, U] E (2, —3] F(-2,-3)

| Join the points in order. with straiaht lines. to make a 2D shape.
| Write down the name of the shape you have drawn.

i
I
| A
: Plot each
i point
1 with a
(-2, 3} % - @Y XC Cross.
+—iad Label it |
] its letter. |
’ * 7% - gl
-6—3—4—5@—1_1_1234541‘
I el
FX -3 XE
-4
-5
'-G‘ Thﬂ E‘h'ﬂﬂﬂ 1.1.' =] an:lnnn
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| (% ) Working with coordinates

Reading and writing coordinates

&P Write the coordinates of the points labelled P to W,

aq

7 4

b -

XV 5 -
a{ xR

3o

XP 2

LK

Q
 EEEFEERETNEREREREE
X

xXw i
-3 X5

K

xT
7

—a Jd

Plotting coordinates

€3 Plot and label these points on the coordinate grid: J (3, -1) K(-1,3) L(0,2) M (-3, 0)

o 4
5.
4.4
34
24
14

L 30 0 Y U B S O B O i

EF Flot these points on the coordinate arid: A(=2.-2) B(3.-2) C(3.5 D({2.5 E{-4. 2}

= Pt o B VA
P R T T T

P P P ELERER R

Lad

- Write down the name of the
L] shape you have drawn.
..

s | Coordinates 29
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%y ) Solving problems involving coordinates

ThE relationships between coordinates ot DDII'ITS on a straight ne can help you nnd tne equauon or e nne.

a)  Find the relationship between the x- and y-values in tnese coorainates:
-5,-5) (3,-3) 1.1 (220 @44 (66) 7

The equation of the straight lineisx = 3

64 Y=xe |
Lock at each pair of coordinates. What do you notice about the 5.4 '
| x- and y-values in each pair? " ‘
! (—5, —5] {—-3 -3] (—1, -1 2.2 4,4 {E E} 3
. The relatlonshlp isy=x ) .
| . TE I OA T I
' b) Do all these points lie on a straight line? PTEFFF 241 1 e
If so, what is the equation of the line? -2
Plot the points on a graph to see if they lie on a straight line. T ,
Ll
The points do lie on a straight line. iy |
| The equation of thg straight lineis y = x _ 6 - I
'a) Find the Félaticnship between the x- and }r-ir;':lue_s in these coordinates: - |
‘ 3-5 G-3) G- G2 G4 36) % | x=3
Look at each pair of coordinates. What do you notice about the 5
x- and y-values? 2
3,-5 (.-3 G- G2 G4 G 34 |
4 A A A A A 2.
t=3 x=3 x=3 x=3 =3 x=3 i
The relationship is x = 3 (for every y-vahjle}. = o v g _11.& T |
; b) Do all these points lie on a straight line? .
! If so, what is the equation of the line? j
' Plot the points on a graph to see if they lie on a straight line. Lo
The points do lie on a straight line. 5 -
6.4

toordmates of missing verttces

The three polnts plotted on this grid are three vertices of a recta ngle. | arectangle, wma;_. |

| | Write down the coordinates of the fourth vertex of this rectangle. parallel and all angles are 90°, I

6! Join the three Draw in the |
5 vertices to other two
4 form two sides:
;
sides of the parallel to
3 rectangle. the first two. |
24
14 Write
down the
R EEELEREEREL F aeibenic
] of the |
™ fourth |
™ vertex. |
44 |
le The fourth |
i) % vertex is (6, %
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L Solving problems involving coordinates

Coordinates of points on straight lines

&P a) Find the relationship between the x- and y-values in A
these coordinates: 54
(55 3,3) 1,1 @2.-2 @-4 (-6 "
-
I
b) Do all these points lie on a straight line? — T —TT>
If so, what is the equation of the line? ZEZER MEEERNS
La
134
.
L5
-6 J
¥¥ a) Find the relationship between the x- and y-values in i
these coordinates: b
4 .
(2,-6) (-2,-4) (-2,-2) (-2,0) (-2, 1) (-2, 3) (-2, 5) 3
A
14
b) Do all these points lie on a straight line? e EEEELEREBER] ™
If so, what is the equation of the line? ]
L3
4
=5 4
-5
Coordinates of missing vertices
&) The three points plotted on this grid are three vertices of an : A
isosceles trapezium. ,
Write down the coordinates of the X ol I
1

fourth vertex of this trapezium.

Isosceles trapezium: =1 1
-2 1 X
=3

-
€3 The three points plotted on this grid are three vertices of ¥)
a parallelogram. ad w
-
Write down the possible coordinates of o
the fourth vertex of the parallelogram. 4]
Draw a parallelogram with these three vertices. There are two possible sE5a-3 240 1 2314 5 irx
parallelograms with different fourth vertices. You only need to find one. £
—d x
T
.
5

[\ Coordinates

b |
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(& ) Interpreting statistical representations

Interpreting statistical measures and representations

| Tha har rhart chmwe infarmatinn aho it tha cnlanire nf rare naccinn a erhnnl Aver a 1N-min e narind |

| a}  How manv blue cars drove past?

5 blue cars drove past.

difference between them by subtracting.
7 more green cars than silver cars drove past.
') What colour of car drove past the most?

Cranm ~are bhad tha hinkhact Framommen

so green cars drove past most often. This is the mode.

d) How many cars drove past in total?

Read off the frequency from the y-axis of the blue car category. 10+

b)  How many more green cars than silver cars drove past? 7+

Find how many cars of each colour drove past and find the

' 19 cars drove past in total. To find the total, add together the frequencies of each colour of car.

y Colour of Cars Passing School I
-
9_
3..-

g 6+
g 54

B
L2 3-

2=
I- I
j-

Blue FRed Green Silver Yellow Black
Car colour

Choosing an appropriate statistical measure

VVNen cnoosing an appropriate statstcal measure, consiger tne aavantages ana aisaavantages or eacn.

Measure of AR Disadvant

Mean Takes account of every value Affected by very large or very small values
| Median | Unattected by very large or very small values | May not be an actual number in the data set |
| Mode '

| Only average that can be used for qualitative data | There may be more than one mode or no mode |

| Ine salaries of Tive employees In a company are: |
' £23000 £25000 £30000 £33000 £120000

| Which statistical measure should be used to
| represent the average?

| The median should be used because it is

| unaffected by very large or very small values.
| £120000 is a very large value compared to |
Lme others. J

| The heights of some Year 8 students. in I
| metres, are: |

1.72, 1.54, 1.57, 1.50, 1.55, 1.46, 1.63, 1.61
Which statistical measure should be used for
the average height?

The mean should be used because it takes
account of every value and there are few very
large or very small values in the data set.

The range is not a measure of central tendency.
It measures the spread of the data set.

| A'SNOp Wants to Tind the average size oT shoe |
| sold to help it to decide which size it needs most
' stock of. The sizes sold on a particular day are:

|3.4,4,5678,809219792929 10,10, 11, 12, 14 |
Which statistical measure should be used for |
the average?

| The mode (9) should be used because it shows

i which shoe siZe 1S In greatest demand. /

| The daily temperatures across March last vear |
| for two cities are summarised in this table. |

City Mean maximum Range of maximum
daily temperature daily temperature
A 22°C 6°C
B 22°C 13°C

Which city should you choose if you want to
enjoy high temperatures? Justify your answer.

City A should be the city you choose to visit. Both
cities have the same mean, but city A has the

smaller range. This means that the temperature is
| 11IURE LUTDIS T IUY TIYEE T ULY A UTIPATES W ULy D.
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|(_© ) Interpreting statistical representations

Interpreting statistical measures and representations

€D The bar chart shows the preferred toast i Favourite Toast Toppings
toppings of a group of students. ;:'
20
18-
16
g 14+
g 124

104
-
[
4
24

a) How many students preter chocolate on their toast/

b) How many students prefer marmalade on their toast?

¢) How many more students preter butter on their toast than jamy¢
UI VWAL B UIE UGS UL U udlas

g TARAEE PR N o WAt Pk WA IN et h SF P RS SR whAE T Yo

Choosing an appropriate statistical measure
#) A boutique had daily sales of £326, £540, £385, £450, £2435, £459 and £493 over the last week.

Is the mean or median a more reliable measure of central tendency? Justity your answer.

&) The favourite subjects of some students were collected and recorded:

French, PE, Maths, Science, Maths, ICT, Maths, DT, Maths

o The daily temperatures across March last year Gity Mean maximum | Range of maximum
for two cities are summarised in this table. daily temperature | daily temperature

Wik cvbu chimaalAd wmag Flhiaaca fe saort oF wma samnnt o anioae hinkh farmaaratoreac? Loetife vmair anowear

| Statistics b ) |
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) Plotting real-life graphs

A Car accelerates Tor Ine TIrst £
seconds that it moves. It then travels
at a constant speed of 30m/s for 3
seconds. The car then accelerates
again for the next 3 seconds,
reaching a speed of 50m/s.

| Draw a velocity-time graph to
 represent this information.

"B car —
alcelerates

first 7

2
mowes: draw

& e

on thet

me

dxlS

= rst 4
conds that it

sloping
upwaards from

0 to 2 seconds

1
‘It then travels at a |
=

A car journey

constant speed of 307
for 3 seconds”: draw
----- rontal line at

“The car then accelerates

again for the next 3
SECOMNds, realhing a speed
f S0 mu's”
|

drawy a nine

Conversion graphs

VVNEen tnere 15 a tdoe O1 vdiues, d COnversian

| An electrician charges a £20 call-out tee |

graph is plotted in the same way as a linear graph plus £30 per hour of work she does.
mf th? fcrm y= 'Tlu "; ct‘tTEE ﬁr?t TE of the_ fa bl; a) Complete the table of costs for
of values is usually plotted against the x-axis an different lengths of jobs.
the second row against the y-axis. .
. Timethours) | 0 | 1 | 2 | 3 | 4 | 5| 6
Use the information in the table to draw a Cost (£) J -
conversion graph for inches and centimetres. '
1 —= The charge at 0 hours is £20 because this is the call-
| Inches 0 2 | 6 10 | out fee. For every hour, the cost increases by £30.
|| Centimetres 0 5 15 25 Time (1 0 1 5 3 4 [ = |6
Conversion graph for Cost (£) 20 | 50 | 80 | 110|140 | 170 | 200
A inches and centimetres ) )
30 Plot the points b) Plot a graph of cost against time.
. (0, 0), 2, 5, o ) Flectridan’s charges
(6, 15) and el
(10, 25) from ke
1 the table of
% values. 1407
E @ 120
$ 100
| b B0
w“
_40_
20
T %1 Ly & 3 &
J Nunk o) J
A conversion is given that 5 miles = 8km. b) Draw a conversion graph from the point ]
| a) Comblete the table usina this fact. (U, U) to represent this InTormation. |
' Miles [ s [10]20] 25 | 50| Conversion graph for miles and kilometres
Kilometres , ! ! | 1007
w--
The two units are in direct proportion. This means 80
that if one part of the ratio is multiplied or divided by 70
an amount, the same is done to the other part, e.g.: % eo-
xz{ 5miles: 8km Y2 x4 5 miles: 8km Yy, 4 g 50 '
10 miles : 16km 20 miles : 32 km T 40-
r 30
Miles 10| 20 25 | 50 204 _
Kilometres 6 | 32 | 40 | 80 10 ‘
I I ] T T T T I
0 10 20 30 40 50 &0
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|(_7 ) Plotting real-life graphs

Velocity-time graphs

&0 A car accelerates for the first 2 seconds that it moves. It then . i bt
travels at a constant speed of 40 m/s for 8 seconds. The car 20
then slows down for 1 second, and then travels at a constant 35
speed ot Z2UmY/s tor Z seconds. z 304
e PRl
Draw a velocity-time graph to represent this information. £ 204
s 154
in—
L
4+
Conversion graphs
) A taxi driver charges customers a fixed amount of £3 M il
plus an extra 50p tor every mile travelled. 91
R
a) Use this information to complete the table. 74
. wp
Distance(miles)| 0 | 1 | 2 | 4 | 6 | 8 [10| E°
Total cost (£) g i
L 1
,
hY llse this infarmatinn to comnlete the aranh showinn +——T—T—"T——"T >
©) a) A conversion is given that £1 = €1.20 sod
Complete the table using this fact. S0
Pounds(€) | 1.00 | 10.00 25.00 o~
)
Euros (€) 1.20 24.00 60.00 2 30+
! 5
b) Draw a conversion graph to represent this information. #E]
Start by plotting the point (0, 0). 10
I
=t T
L% a) A conversion is aiven that 2 inches = 5cm. n
Complete the table using this fact. su-l
£ S0
Inches 2 4 12 20 25 'E 40
B s
Centimetres | & 20
- 10

Graphical Representations b1
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(7 ) Interpreting other real-life graphs

y I R I

Velocity-time graphs
Velocity-time graphs show 4 A straight line means
how acceleration changes over ) &l i :mm

: : ; A A positive gradient ————_| constant
time. Time is on the horizontal (where the fine siopes & 5 speed
'!:x} axis and w_a!cﬁty {nr_ speed) t:m:;*’g:‘ﬁﬁt ety M&mm
is on the vertical (y) axis. Make anobjectipersonis 3 37} downwards from left

accelerating = 2 :

sure you understand what £ w; 31."9*"‘1 bl o
the gradient of the line on a N - down [decelerating)
velocity-time graph represents. 012345678910
| The sneed of a car is recorded at 20-second intervals and shown A Acarjourney |
| on this speed-time graph. Describe the car's speed. ;';:

Between 0 and 20 seconds, the car is accelerating. ~ 30

Between 20 and 40 seconds, the car is accelerating but at a slower £

rate because the gradient has decreased. 207

154
Between 40 and 60 seconds, the car is moving at a constant speed. @ g0

Between 60 and 80 seconds, the car is slowing down (decelerating) 57
until it stops moving at 80 seconds.

.1 1 L. 1.1
L T T e T - T T O e 2

Conversion graphs

Conversion graphs are straight line graphs that can be used 1o convert from one unit to anather.
Thev ara nften nised for currency conversinns and measurement conversions.

| This araph converts between pounds (£) and euros (€) Liﬂing an exchange rate on a particular day. |
' How many pounds would you get for €100? l

I " Conversion graph for £ and € . Conversion graph tor £ and €
2501 250
225 735
200 200
1757 1757
) 1507 ) 150
12 1251 ﬁ 1254
8 100- 2 1007
75 757 !
50 50 |
25 25 ;
f — 71— T+ +—+ i} —T—T :. — T T T T T
I U £ 30 I3 U LS IU LD AU LET LU £1D 3U WoOED W D UV LD 1M WD BV £ I LT J U I

Use a ruler to draw a vertical line from the amount in
the currency you have been given, until you reach the

When Inferpreting real-life graphs, make sure graph. Then draw a horizontal line to the other axis

you consider: to find how much it converts to.
* the gradient of the line
* the y-intercept. According to the graph, €100 = £75
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'Lw Interpreting other real-life graphs

Velocity-time graphs

Wy | Ne VveloaTy-TiIme grapn SNOwWSs a HU-Second car journey.

INacrrnha fho Frar'c imirmaa

LJ—l

Gonversion graphs

B The araph converts between pounds (£) and US dollars (%) usina an exchanoe rate on a narticular dav.

=

Pounds (£)
= B

gy DRI RR I I L LF WRLSE LD N RS RALANILE) B E B

[‘ Graphical Representations 99
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