Year 10 FToundation lerm 2

What do | need to

be. able

to do?

By
»  Compare gradients
»  Compare intercepts

ife graphs

Lines paralel to the axes

the end of this unit you should be. abe to:

*  Understand and use y=mx + ¢
*  Find the equation of a lne from a graph
*  Interpret gradent and intercepts of real-

Y410

Intersection
points

al

a x coordinate of 10

freywords

Gradent: the steepness of a ine
Intercept: where two Ines cross The y-intercept: where the e meets the y-axis
Paralel two lnes that never meet with the same gradient.

Co
Li

inear: Inear graphs (straight Ine) —

-ordinate: a set of vales that show an exact posttion on a graph

Osymptote: a straight ne that a graph wil never meet
Reciprocat: a pair of numbers that mutiply together to gue |
Perpendicular: two Ines that meet at a right angle.

the points on this ine have

Lines paralel to the y axis take the form x

=a and are vertical

2|

Lines paralel to the x axis take the form y

= a and are horizontdl

N Ol the points on this ne have

@y

coordinate of -2

g (3,-2) (7,-2) (-2,-2)
dll lay on this ine because the

y coordinate is -2

The gredter the
gradent — the steeper
1
Y= the ne

The coefficient of x (the
number in front of x) tels vs
the gradent of the ine

/ij

= x 1
-8 -6 —4 -2 2 4 6% g._x_4
2
4

Paralel Ines have the
same gyadient

(-3,-10)

snusO O N

I-3-241 E B X

You only need two poirts to form a
straight Ine

Plotting more points helps you decide
if your cakulations are correct (f
they do make a straight Ine)

Remember to join the points to make
alne

|
I
I
I
|
|
|
Inear common difference by adaition/ subtraction :
I
|
|
|
_______________ =
11 Plotting y = mx * ¢ araphs
y=3x—1 3 x the x coordnate then — |
| x [-3]0|3 Draw a table to display this
: y [-10] -1] 8 information
: This represents a coordinate. pair

r-—H——mmmm—m"""—-1, - - - - -n-n-mm-mmmm-”mm-—_m-M-mm—-—-_--—- 1
I Compar e Inter Gﬁpts y =mx+c T:e y\:athy)je ?f cisthe pf;\m at || y-mx*c The equation of a e |
I 02) 2+ 2 bch he lge-ctrossest “U 1| The coeffient of  (the rumber in front can be rearranged Eg | |
: . y U axs Y intercep [|  of x)tels us the gradent of the ne y=c+m :
I -
| ) g=§x The coordinate of a y intercept |: \ Th@ valve of ¢ s the point at C=y—mx I
| il awags be (Oc) I Y= mx + ¢ yich the Ine crosses the y- Identfy which coefficent | |
| — | | V\ f axs Y intercept you are. identifying or I
| ‘% U’%X'Af Lines with the same y- I y and x are coordnates comparing I
| E‘ intercept cross in the same ========================-'|'
= an \0 » poee | Real e araphs |
———————— ’— —_———— — e — — — — — — — —| A plumber charges a £25 callout fee, and then £12.50 for every hour. The g~lntercepth;hows the :
- - - - T T T T T Complete the table of values to show the cost of hiring the plumber. minimum cnarge.
: Find the CQU&UOH froma a aPh I Tme®) | 0 1 2 3 8 The gradent represents the/ |
| (o) y The Gradrt. :: Cost (€) £25 £125 price per mie |
I Tft’e v . : 6 _r; ! y=2x+1 h real e grapts ke this values will alwaus be postive because they |
| i \ ) ‘ 37 || Mmesure distances or objects which cannot be neggtive :
: : The direction of the Ine indcates a posttive :| Direct Proportion graphs  To represent direct proportion the graph must start ot the orign |
1
I -2 -1 :I 2 3 47* \6\\% @mdl@nt /’é I: A box of pens costs £2.30 I
I -1 ; 6 05(}5 3?{}%9 I When you have 0 pens Complete the table of values to show the cost of buying boxes of pens. I
I = W o I this has 0 cost Boxes 0 1 2 3 8 |
S ® I\ e gradient shows the Cost (£) £230 |
: 3 Il price. per pen |
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Fractions, Indices and Standard Form

| By the end of this unit you should be abke to:
ldentify square and cube numbers
*  Cdculdte higher powers and roots
* Understand powers of 10 and standard

I

I

|1 Standard (index) Form: O system of writing very big or very smal numbers

I

I

I
form :

I

I

I

I

|

I
I I
I I
I I
| Commutative: an operation is commutative if changing the order does not change the resut |
| Base: The number that gets muttipled by a power I
: Power: The exponent — or the number that tels you how many times to use the number in mutiplcation :
I I
I I
I I
I I
I I

| °
I
|
: Exponent: The power — or the number that tels you how many times to use the number in muttiplcation
| . I’wgow the addtion and subtraction ruke for Indices: The. power or the exponent
I '8 Ees o 4 readt Negative: O vale below zero
| |n2|ci§ G pOoner 2€10 ana rnegatie Coefficient: The number used to multiply a variable
|
* G b dard f
L _bakue wihweers nstondardform o _____ |
: Square and cube rumbers  (in4) Cube numbers @ Hlo)her powers and roots :
| Square numbers 2 s ® @ ﬁ ﬂ <— n — porer|
| : \ e 103 (rumber of times |
: _ms EEE 05 (4.9 6... 5 | 8 A7, 64, 120... é \ |I murupniie%:
54
| 44 -2xaxax2x3x3 / 26-2x2x2x3x3x3 / \ I :‘Umbg”m |
: mlx;im / \ (@x3)@x35)« @x3) A /@\ H :
| Prime factors can find square roots i 6xbx6 @ @ @ @ I I i ﬁg?dé?@a;Zevﬁz
3
|§ v12d = 12 V216 = ¥
II__ ______________________________________________________________________ ! : Other mental stratedies for square roots :
| Standard form Oy rteger o |1y ot | 1 1 I| V810000 = V81 x vI0000 |
: Ony number 0! 0° ® \01\0 \0130 \(1)200 I: =9x100 I
n i ' I
| between | and A X 10 4 || =900 |
| Essthan 10 0 7‘ [ ||
| / | :::::::::::II
| byt I e e earte et ™ | Oidtion/ Sutraction Las |
32x 10 (0.8% 104 v : Il I
: -32xl0xl0xlox 0 ‘ N“’“b”go‘: Srt“?(d““gi ‘:“mtsg: TW“V@ I [ a"xa"=am"n" } |
| - 32000 5.3x 102 POMEES WIDE 55 I I
| 520104 -32x2xEetyl - 000032 I: [am_an-_-am-n} :
I I
e o | |
r-—-—————————77— 1T T ST T === | [ 'St i £rem rabtbabime
| Zero and reggtive indices 1 | Powers of powers || Standard form caleulations !
| I | | I ddtion and Subtraction  Tip: Convert into ordinary numbers :
| 0 _— | a\b __ ab first and back to standard from at
| L ¥ (x%)” = «x | | theend !
| I D+ 5 I
] 1 N 0X 1P+ 8% 10° pewaa |
| a® o 6 bl =2% x23x23x23 I G |
I oy rumber E =a°+a | | . , . ] - 600000 + 800000 Y |
| duided by I | The same base. and power is repeated Use the addtion | | = 1400000 This is not the L 0 1P I
: fseff - | b6 =0 =1 : | bt for indces ] - 14x10° firal arswer } l 4Xx | OXS I
I - N | I (23)4 = 212<\ axb =3x4 =12 : : Mutiplcation and dwision ) |
| [ Negative indces do not indeate } | : I . : I
| negative solutions : | NOTICE the difference | _Lox] 0 ;\f\g&&ﬁs tﬁg@ :
I zif4 | |(2x3)4— — 2X3 x 2X3 x 2X3 % 2X3 | | 03x 103 ' For muttiplcation I
| 2 =2 | ) ;1 and diision you |
| 2°=1 Looking at the sequence I | ) [ @X 10°) .X 0°) can look at the
| i can hep to understand | | The Ta:dltlctm low ar{:ihes (()ﬂLtho thr[e fodwers ¥ vabes for A and :
I ne@a‘uve powers : I e Integers st neea o be mulliple I I @ X l05 N [05 the poviers of 10 I
I 1 | 314 12 | as two separate
22— (2x>)* = 16x | bt I
| :I I -5x |02 caculations |

—— ——— — — — — — — — — — — —
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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

Scak Factor: the muttipler of enlargement

Congruent: the same size and shape

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 similar situations
| Parale! straight Ines that never meet (equal gradents)

I

______________ JL________________
I s LT T T T T T~
| Posttive scake factors @ || Fraction scale factors
: Enlgraement from a point I Fractions less than | make a shape SMOLLER
| Erkorge. stope. B by SF 2from (00 : : R s an enlargement of P by a scale factor
| y J ¥ % from centre of entargement (15,)
| Tre shape is K ¥
: e S NN
| / s threz times

The distance co N - e
| from the pont ,,j.m . e = smaler than P
: enlorges by 2 ,'I/ 5 A 5" I 3 0 /
I :\’_,v X II 6 123us678qi0ZBNLIS
L ___ W _______

| Information in similr shapes

Compare the equivdlent side on both shapes

|: Ondkes in paralel ines

|| Identify similar shapes

NN

I I 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 angles

|
|
|
I Coon ) | ande s 110° [
gk is
| — %m Seale Factor s the muttivlcative | I Bmﬁi a&emaﬁ adn@\es( are A |
| Gem relationship between the two | | tehaw ¢ Nghignied anges are |
| \_} ergihs I | e same. size |
|
I x 15 Remember andes | I
|
| do not increase o | | :
change. with scale 105cm
| Shave 0BCD and EFGH are. simir \ 740 | I Cor i ook w
| F I LOITESpONCing ngkes Os dngles on a Ine add vp to |
| Notation hebs s A 3%m . | I Because corresponding dngles 180° co-irterior angles can aiso |
| 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(|v 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 dl sides
/ 10er are enlarged by A
T\ \ 0BG and HJ are
64 40 _
R C o J similar

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

rConditions 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




Year 10 FToundation lerm 2
Vectors

[—m———————— — ——
I

What do | need to be abk to do?

By the end of this unit you should be able

to:

*  Understand and represent vectors

* ke and read vector notation

* Draw and understand vectors muttipled
by a scalar

o Draw and understand addition of
vectors

*  Draw and understand addition and
subtraction of vectors

S

aralel straight Ines that never meet

I
I
I
: Direction: the line our course something is going

| agnitude: the magnitude of a vector s its kngth

| Scalar: a singe number used o represent the multipler when working with vectors
| Colmn vector: a matrix of one column describing the movement from a point

| Resultant: the vector that is the sum of two or more other vectors

|

I

I

I

L L e |
T 1
| Understand and represent vectors [ Vectors show both direction and magnitude J |
: Column vectors have been seen in translations :
| to describe the movemert of one image onto The arrow is pointing in the direction from The direction is important to I
| another starting point to end point of the vector correctly write the vector |
| Movement dlong |
| the xos —> 4 The magnitude s the kength of the vector The magritude staus the |1
_ 3) — (This s caculated using Puthagoras theorem and | same even  the direction |
tr::wememt dbong forming a right-angled triangle. with duxiliary nes) changes |
| e Y-S I
oo —_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_-.'I
: Understand and represent vectors I : Vectors mutipied by a scalar |
| Vector rotation DE s another : | I
I way o represert the vector | [ Paralel vectors are scalar muttiples of each other ] I
| g Joining the. point. D to the point E | | :
| — I b-2 xc=2c
I 2 DE - (—i) : I Multily ¢ by 2 this becomes b. :
: / e o : The two Ines are paralel I
| E drection from point D to point E : | b |
I (! a--1 xc=-c :
: Vectors can ako be written in bold lower _ (1) | : a The vectors a and ¢ are ako |
| case so g represents the vector 9 2 | | a pardlel O neggtive scalar causes |
I_______________________|I the vector to reverse direction I
o T T T T T T H |
| Oddtion of vectors i oo —2a |
e wew e G R
I a8-(3) BC-( %) k 2 —4 -2 I
_ | |
: ~()(3) e :
- I " .
! 1 Oddition and subtraction of vectors |
| ( 3+2 ) (! I
= _(5 (0
: B 1+-4 I: a (1) b (4) :
|
| — 5 | a
A AC:( ) | |
| = cron- (1)
I b
I c Look how this addition compares | : :
| to the vector AC : I a+ (—b) |
I / . 5 |I =a—>b |
I The resuttant A—B) + B—C) = AC = ( ) | | The resutant s @ — b because the |
| -3 I | vector is in the opposite direction to b which |
I (! needs a scalar of -1 |
- e e e e e - —_



Year 10 FToundation lerm 2

[————————————— .
I

What do | need to be abk to do?

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

I Determine whether (xy) is a solution

| ¢ Soe by substituting a known variable

| * Solve by substituting an expression

| = Solve graphicaly

| Sole by subtracting/ adding equations
|« Sole by adiusting equations

: Form and solve linear simuttaneous

More Algebra

I
I
: Sobtion: a value. we can put in place of a variable that makes the equation true :
| Variable: a symbol for a number we don't know yet |
| Equation: an equation says that two things are equal — it wil have an equals sign = |
| Substitute: replace a variable with a numerical value |
| LCM: lowest common muttiple (the first time the times table of two or more numbers maitch) |
| Eiminate: to remove |
I Expression: a maths sentence with a minimum of two numbers and at least one math operation (no equas sign) I
I o I
| Coordinate: a set of values that show an exact posttion |
| Intersection: the poirtt two ines cross or meet I

equations
N - - |
L o S ureoresent vabes 1| Qe don s Lo o 1 S 1
s (x ) g soltion? © oy representvales 10 Sybstituting known variables 0l e has the. eavation 3x + u - 14 Two dfferent varidbes,
: ( 2 U) Wion that cantbe substituted into || [ e 1ds the equation x * Y ] two solitions :
an equation Stephanie knows the 3x+y=14 =
I [Does the coordinate (1.8) e on the ne y=3x+57 :I point x = 4 les on that i A +y =1 12+y=14 |
I : Y | x | x| x|y a | 4] 4 |y] -12 —121

| This coordindte represents

| x=land y=8
I y=3x+5
8=3(1)+5

I

I

| 0 the substitution makes the
| equation correct the coordnate
I (18)1S on the Ine y=3x+H
I
I
I
I

[ 5 (2,7) on the same. ne? J

7#3(2)+5

Ine. Find the value for y l

No 7 does NOT equal 6+5

14 14 |
=4 y = 2 I
x = !
_______________________________ -
Mot o . — =777 SUbsliute 2 1 pice of the x varbe o thes 1
Ubstitute 2y in place of the x variable as they I
I | SUbStltUtlﬂﬁj In an expression o represent the same vale |
_ vy v |y x |y
K-y X % 30 :
x+y=230 x |y x=2y x+y=30 x =2y |
30 10 | 10 |
3y =30
S ylv]y 3y = 30 . 3y +/ X |
Pair of simultaneous equations % y =10 x =20 I
(two representations) _!
_________ = e e
11 Solve by subtraction
(2 4) s the II 18 3x+2y=18 o< ‘_x D@ =18
' :l ~ x+2y=10 @0 =10

Linear equations dre straight Ines
The point of intersection provides

poirit of

Intersection I 10 _
/ l| A 2x =8 x:l_"/ /=18

I
I
I
I
I
I
I equations
I
I
I
I
I
I

|

|

|

|

|

=7 e EAY v
| |
|

|

|

the x and y solution for both
I
The solution that satisfies both I (4)+2y=10 ) -
euatlzm s . | x=4 —4 2y =6 =4
x=2ady= _ - .
h_y I y=3 o1 =3
1 Solve by addtion  Ossten makes zer pars :I Solve by adjusting one 12 i Solve by adjusting both I
I [ I

I 3x+2y= Coxx =16 I I

y=16 Il h+i=12 Noequvdent vales 2x + 3y =39 DO G =39
Fox—2y=2 TR i Flh T 243y =39 L =39
| — Yy —2 1] J = [ || X y = OO 09 -7
I 9x = 18 20 @ o 29 ' I
| +9 +9 24 I I Use LOM to make equivalent x OR y values |
| x=2 > @ o : : 2h+2j =24 | ‘W | | Because of the negative vales using zero pairs I

- — . hjnlili] and y values is chosen choce
| 3x+2y=16 0@ =18 0 2n42j=29 (! |
| ol [l 1y

1302) + 2(9) = ne I I

y) =16 | — _ De
| 6+ 2v =16 |: By proportionally adjusting one of 29 |I 4x + 6y =78 +- =78 |
I Y _6 =2 | the. equations — now solve the |I 15x — 6y = —21 00006 L o1l
| 2y =10 . I simuttaneous equatiors choosing | : Now solve by
L y=5 (v =5 I an aadtion or subtraction method J|I addtion Oddition makes zero pairs |





