Year 10 Foundation lerm 5
More Algebra

| What do | need to be able
| t0d07

| By the end of this unit you should be. able to:
| = Sole inequaities with negative numbers

| * Sobe equations with unknowns on both sides
|+ Solve inequalties with unknowns on both

I sides
I

|

I

I
I
Inequaity: an inequality compares who valves showing if one s greter than, less than or :
equal to another I
Variable: a quartity that may change within the context of the probem |
Rearrange: Change the order :
Inverse operation: the operation that reverses the action I
Substitute: replace. a variable with a numerical value :

I

Substitute into formulge and equations
Solve: find a numerical value that satisfies an equation

Rearrange. formulae

—— e d e e e
r——————————————— == N T, ——————— r-T ===
| Sole equations vith brackets 1 Form and solve inequaities |1 || Inequaltes vith neatives |
I i
: ot [we [&9 3+ 4-30 1] @ || Method | Make x postie fst :
30 | tox be ter than 1| |
I Expand the brackets || : (s e : | A=3x>17 :
| "|*|A|:L‘|‘*|"|’|" ox 2= 30 || Findthe possbl range of ualues II 3+ X |
: - x' -2 -2 :l 3+ sl |: »2 >>l7+5x x is true for any value |
caxfxfe]xd 2 I I 7 -7 smaler than -5 |
; I 11 Solve I s 3 |
: x|x|,|x|x|x. bx =18 :I X = -3 4— ) — || |: =3 +3 I
18 -6 -0 x- I I D> |
| I x>3 1 CHECKT |,
L O IR ol Saler Bigger 2—3-6) - 20 |
I T T T [ “GH+++>
 Equations with unknown on both sides :' Inequolties vith urknown on both sides | b 13 TRUE/ CORRECT |
I | Soling inequaities has the same method ds li I
: dy+ 5= 3+ 24 T :I equations “ Method 2 teep the negtive x I
| -3x x[x]«] 24 Ii 5(x+4)<3(x+a) Check il 1 4 __3X > !7 x is true for any valve |
| it! 2 -2 I
| y+5-24 A | 5K 20<3¢+6 3.5 bigger than -5 |
I 5 = | 22046 p(-6+4)<3(-5+2 Il 7775 |
| I <-4 5(-4)<3(-6) I i} This cannot be
b x-n ' :I x<-1 205 1 X232 : :
X<-1( U< . rne...
L |L -20 8 srvler than - 18 ” J \ |
I _______________________________ o — ! i ) |
| Formule and Equations ~ Substitute in wies I x <D Kﬁg;?ﬁ;‘;guﬁfe% ﬁ; %ZS;S;&Z |
|L Formulae — all expressed in symboks Equations — include numbers and can be soled |1 inequalty :
________________________________ - _ .
S — _ __________________ - I _______________________ =
: Rearranding Formule (one step) : | Rearranding Formulae (two step)
) I an equation (find x) I a formula (make x the subject)
X X7yt 4x—-3=19 xg—§=0‘l+
y | e Rearrange to make y the subject 23 43 \ > . Es
y=x-z 4x = 12 +Ug +y
‘ =4 i 5+ 4 X=a+s
y—>*z2—>X Using inverse operations or fact X=J y

Yye— -z «— X

I

The steps are the same for soling and rearranging

Rearranging can akso be checked by substitution

Language of rearranging. .. Rearranging s often needed when using y = mx + ¢

eg Find the gradeent of the Ine Ay -4x - 4

|
|
|
|
|
|
|
: famiies wil guide. you through
|
|
|
|
|
: Make y the subject first = 4x + 9

I
l
l
7
1
1
I
I \
rearranging formulae I I
I
I
I
I
I
I
I
I
I
I
g
I

I

I

I

I

I

I

I

I

I

J |
I

I

I

I

I

I

Gradent = 4= 2 |
4 I
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Perlmeter Area and Volume

What do | need to be able

tO do? AD: two dimensiors to the shape eg length and width
Bg the end of this unit you shoud be abke to: 3D: three dmensions to the shape eg kngth, width and height
Name 2D & 3D shapes

|
|
|
|
|
Vertex: a poirt. where two or more lne segmerts meet :
Edge a ne on the boundary joining two vertex |
|
|
|
|
|
|

|
|
|
|
Sketeh ik :
. elch and recoonise nets
s | Face: a flat surface on a sold object
|
|
|
|
|

* Draw plans and elevations

*  Find areas of 2D shapes

*  Find Surface area for cubes, cuboids,
trigngular prisms and cylinders

*  Find the volume of 3D shapes

Cross-section: a view inside a sold shape made by cutting through it
Plan: a drawing of something when draiwn from dbove. (sometimes birds eye view)

|

| I
! |
! |
! |
! |
: *  Recogpise Prisms |
| :
! |
| |
: : Perspective: a way to give llustration of a 3D shape when drawn on a flat surface.

[ e —— — — ——— — — ——— — — ——— — ———— — —————— TITr—— - - - - - —=-"—--"—"— — —
I Name 2D & 3D SMPCS 1 Re,(‘,ooﬂge, prisms 0 sold object with two dentical ends
: Il and flat sides

I ‘ .
OHEmmANE/ 08 N
| Circk Square Rectangle Trionge Rhombus Trapezim Paralelogyom Hexagon Il -— . .,

I
I — Il to the end faces
LADB O AS 4=
| Il { 0 cylnder although with very simiar properties does not

|
|
|
|
The cross section will also be identical R :
|
|
|
|

pes that fit inside the sh
I The direction you are considering the shape. from cvbes Tt T e foe shape

cuboids you can ako ) TOP and 2x6
| determines the front and side views

r Culnoe. Sohey ]'Urvm"( Tetrahed Square based
| Core Culnder Sprere Prism elrdnedcon Pyamd || have flat faces so is not categorised ds a prism
- o _____ - _ o
_________________________ Nt 4.1 . . -7 771
|| Skefeh and recoanise rets |
: I Do they have the same . A L :
i ' Visudlise the foldng 1] numper of faces? r ]
A of the net Ly I 7 ~—7 I
Wil t ke the | | L Where do the edges W I
cuboid with al sides : | ™y Join? ] :
touching | r’—‘\ .
I | Ore the shapes of the @ N > |
I | . faces correct? I
lem grids help to draw accurately | | bt |
_________________________ S S |
s and eleva o —— | 1Surface area sesvsms e m avesss | [ Vomes Ve s e 5 suwe  hes o |
0y and e|evat|0ﬂg | elehing nets tirst helps you vswaise all the sides 0 S Volme is the 3D space it takes up — ako
I : | that wil form the overal surface area known as capactty f using lquids to il the |
6m space
D_’ ””ﬁ‘ ’S'd“ X7 T Contnaoes |
| . i 3D S : : 12m [ : Front and |2y 7 ) [TH Some. 3D shape. volumes can be
front side pe cakulated by courting the number of
|| Forobes and | back a7 e )
I
I

V)0 390108 S SapIS |9 Jo wn§

find one of each
face and doubk it ‘T Bottom  12x 6

[ Cubes/ Cuboids = base X width x height }

I

I

I

I

I

I

I |

|arw Of QD SMD@S | For other shapes - ot althe sdes Remember muttipleation is commutative |

L

| A | are the same, so catculate the |

| Rectange | Triange | | indvidualy L I

| BasexHeight | | | | J%xBasex Perpercicubnr height I -  _ ______ - Cross section |

I b e Tl I

I = 5 : |SU({:UC€ ared - cyinders The area of the circe : | |

| Pardlelogram/ Rhombus | : o e— X (adus? || I

| Base x Perpendcubr height ‘ e LJ |

| fpen 9 | | roumference The vidth of this face & the | : Prisms and cylinders I

| I | < e gs the crcumference | | Gross section = area cross section X height |

| Orea of a trapezim Orea of a circle | | 7 7o x dameter x height | |

| larblxh. T X radus® | | - I L Height can afso be. descrived as depth |

2 | |- - - - ———

| b | . . r—-————————————= -

| : | 2 X 7T X radis® + 7T X diameter x height : | Oress —square uns Qg and volmes can be. |
| a | | | | Volmes — cube units ft in terms of pi 7t
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Perimeter, Arca and Volume

_____________ "
| What dolL reedtobe abetodo? | | heuwords
: By the end of this unit you should be able
to:

: *  Recognise and label parts of a circle
| © Cdcuate fractional parts of a circle
| * Cacvlate the kength of an arc

| * Cakuldte the area of a sector
I

I

I

|

: : Circumference: the length around the outside of the circle — the perimeter

|| Orea: the size of the 2D surface

|| Digmeter: the distarce from one side of a circle to another througn the centre
|| Radis: the dstance from the centre to the circumference of the circke

: | Tangent: a straight Ine that touches the circumference of a circle

| : Chord: ai ine. segmert connecting two points on the curve

| Frustrum: a pyramid or cone with the top cut off

I Hemisphere.: half a sphere

: | Surface area: the total area of the surface of a 3D shape

*  Understand and use volume of a cone,
cylnder and sphere

*  Understand and use surface area of a
cone, cylinder and sphere

Formula to remember
Orea of a circk = mrr?
Circumference of a circle = d or 2mr

Parts of a circk Sector (art of | i Froctloml parls of a clrcle [[0crce s mace v of 360° |

the circe made. | I
from two radi) | |
(!

'2 (1
Segment (part | I 270 The fraction of the circk is as %
of the circe | | Sag of o fulcirce fn degrees)
3
made from a | | . 3 of afulcice 8 represents the degyees n the
/V chord) | | 5 of aful circke (n equdl parts) sector

Greumfererce On arc s a part of the | |
L circumference I | |
e — — — = — o — — — — — —_- e e e | T e e e e e e m  m m m  — — — — — — —
| S Remember a sector is part of a circle |
| Qrc |e gth Remember an arc s part of the circumference | (’,Ctor area orac _
| Circumference of the whoke circk = Td = T X 9 = 91 Oreai of the vihok circk = or® - 0 X 62 = 367 :
I —_—
I 2 N 240 | 120
¥, -0 F 1200 0 -— x 361 |
I :;" Ot brgth - 2= xcicurference 360 < O H e [ Sector area = i X area of circl J 360 |
) ~ 360 2 N J/ 1
.- 2 Zx9m -6 |l - ==x36m -12r |
I 3 —£ 3
| I
| Perimeter |
| Perimeter is the length around the outside of the shape | L — _I.
| his includes the arc kength and the radi that encloses the shape | | volume Of G CONe md a CUllndef :
| .0 >
| Perimeter xcvcumference +& | -6m+9 | I [ Volume Cyfinder- 772 B Vobme Core = nr ] |
}_ ———________————________TT'——________————______| | O cylinder is a prism — cross section s a circe 0 cone s a pyramid with a circulor base :
| Volme of a Sphere / \:, [ Vobme Sphere = g mr3 | I ﬁ |
| 2 l\\_,_i;;’_-’_,%‘ | | ——— V = nrih 4 The height of ai cone is |
_a 3N/ NOTEThswsnowacubeduae 1] _ 2 the perpendcular height
: Volme Sphere nr ) I | om mxX4°x10 from the verexto the. |
| N, 33 Look out for [ = mx160 base |
3 hemispheres being | _ P d |
| -Yxmx27 -36m I =160 e
placed on other 3D
I shapes, e cones and m : I Give your arswer in terms of 7’ Lok ot or tgonomely or :
| O hemssphere s haf - 3677 = 2 cyinders _ S | mear?s NOT 1 ferms of ot — 502.7un’ Puthagoras theorem — the radus |
| thevobmeof the | | P =21 4. /0m forms the base of a right-angled
| overdl sphere - 18w — | I trange |
_______________________ )
______________________________________________ -

Surface area of a sphere [ Suftce red = 2 } Surface area of cones and cuﬁnders

O hemisphere. has the. curved :I[ Surface area cyinder= 2mtr? + mdh [ Curved surface area Cone = Trrl }

surface OND i flat. circular |

- 2 face | Look out for the use of Pythagoras to
Surace area - 4 @ || D ? h cakulote the length [

-4 xm X572
The area of two circkes (top and bottom face) + the area Total surf -

4 XTX25 . o= | olal surtace drea

The curved 1007 =2 = 507 I of the curved face curved face + circle face (area of base)
- —_ |

suface area 100z = 50m +m X 52 |I =

of a sphere Hemisphere. = 757z I:lhe kngth of shape B is the circumfererce of the circles

e e e e e e e L e
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I ______________ = i_ _________________________________
| What do [need to be able |} Freuwords

0 do? ' -
: I : Rotate: a rotation is a circular movement
| By the end of this unit you shoukd be abl to: : | Summetry: when two or more parts are dentical after a transformation
||+ Wentfy the order of rolalional symmelsy 1 g - 1 o i shape has angjes and sides of equal enaths
| « Rotate a shape about a point on the | . v
| e : | Invariant: a point that does not move after a transformation
|« Rotate a shape dbout a port not on a [ Vertex: a point two edges meet
: shape | : Horizontal from side to side

*  Trarslate by a gen vector I Vertical from wp to down
: * Compare rotations and reflections [
L I

______________ —_—— e —— —
. -_---- - -T-=-- Tt T T T ===
I Rotational Symmetry Troung paper bebs creck | | Tranglation and vector notation
| rotational symmetry
| How far left or right to move

[ Trace your shape (mark Neggtive valve (eft)
: the centre point) Vector ( 1 )4/ Postive vabe (right)
| Notation -2
I 2 Rotate your tracing How far up or down to move
| paper on top of the Neggive, vale. (dowr)
I original through 360° _3 Posttive valve (up)
| Trarslation ( )
I p 3 Count the times it fits 3
| v back into itself /
I
| ¥ 0 regular pentagon has rotational symmetry of order D
S
[
I Rotate from a point (in a shape) Buery vertex has been transisted
I by the same. amournt
: Orignd —— ( | Trkaiehethe.osgi?al ihfpe) /
I ShOlPC mar point ot rotation Ofl@h’Wﬂ
| 2 teep the port in the same shape
I ;,t 1 place and tum the tracng o - - ]
| . paper DU _ ___________________
| e il Compare. rotations and reflections
| Poirt of H 4,'- 3. Draw the new shape
| rolation 177 Reflections are a mirror image
| 4 ! of the original shape
| mage: 90° ' : -l -
I dsduis Cookwse Onti-Clckrise ; Information needed to perform a
A reflection

Image. 90° anti - clockwise

I
A
Point of vdn

|

|

|

|

|

: rotation \ # "E
| N
| X/._ ‘ =
| el

|

|

|

|

o
Original
shape

| Trace the original shape
(mark the point of rotation)

2 teep the point in the same
place and turn the tracing
paper

3 Draw the new shape

Trangformatlons

- Line of reflection (Mrror line)

Rotations are the movement of a shape in a
circular motion

Information needed to perform ai rotation
- Poirt of rotation

14 - Direction of rotation

- Degrees of rotation






