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Contents of Study

Lesson Topic

1 How can we replace letters with numbers to evaluate an
expression?

2 How can we write expressions into their simplest form?

3 What are the laws of indices?

4 How can | expand single brackets?

S How can we expand single brackets when there is more than
one of them in the question?

6 How do | expand a set of two brackets?

7 How can | find a factorise using common factors in algebra?

8 How can | find a factorise using common factors in algebra?

9 How can | factorise a quadratic?

10 How can | solve an equation when | have a variable on one
side?

11 How can | solve an equation when | have a variable on both
sides?

12 How can | solve an inequality when | have a variable on one
side?

13 How can | solve an inequality represent this on a number line?

14 How can | apply my skills of solving to area and perimeter
problems?

15 How can | generate a sequence from an nth term?

16 How can | create an nth term from a sequence?




Lessons 1 -3

Fontt b = O b = Bl N T 3

:Qdditlon/ Subtraction with indices | | Multiply expressions with indices :

Coefficient P |

: @5‘2*44;‘” 906 Each square :l 4bx 3a S5txat :

| ._L _YX_,  — @DD represents x* and |= =4xbx3xa =Hxtx9xt |

I Tem Tem 0o G G I =4x3xbxa =Hxqdxtxt I

| represents x I | ~ b 4512 |

| Expression || N o :

I Only smilar terms can be smpified I I

: If they have different powers, they I : |

| are unike teqms | % x 3p? |

| |= =2xbxbxbxbx3xbxb Wef’bfsoﬁf:tm |

: —— I| =2x3xbxbxbxbxbxb cabtlton bt brek: down :

I 5%+ x4 —— | O - — |= = Gb* the powers I

: o Uo I e e
)= ===

I ] | 1 Oddtion/ Subtraction laws for indices

156 + 6t~ 360+ ¢ — )zrg' @Z—>2x3+7x“ll flon” Subraction ks

| Age0 ¥ Hy 3 — a7

I | |={3x3x3x3x3x(5x 3

e e e e e e i — — — — — — ———— - ,

(e e e ) S S e, e S e S S s e s I

| Divide expressions with indices Oddton s for ndees

500! Fxaxaxax kb’ __»61_‘14 amxah=gmn*n

5 a bb Ixxwxpxpxbxbxbxb

prn —s 33

3x3x3x8x8 _, 33 _, 3>

|
|
|
|
|
|
|
Cross canceling factors shows cancels the. expression :
|
| .50 30 |
|
|
|
|
|
|
|
|
|

— — — — — —— — — ——— — — —

The addtion baw apples ONLY to the povers
The integers stil reed to be mukipled

(7Y = 16"

7.2 This expression cannot be dvided
2540‘6_ (canceled down) because there are Subtraction law for indices
Hdb no common factors or smiar terms
am+an,am-n
L _.
| Poriers of powers N |
| lr>————==—=—————
| [ (D) = x“”] :|Zeroondmmtwemms ” ([tearmrrteuic ) :
I I
I I 2 — I
| B =F xPxPuP H x°=1 ” gl;;’ |
: The same base and povier s repeated Use the addtion | | ” 2 =1 Looking at the sequence I
I ta for incices I a® 1 yull cmrwlouxierstmd |
| (23)% = 212%—— axb = 34 = 12 : | oyter| —5= a®~a® |l 2 neggitive poviers I
: || dudedny a ”2_:_1 I
| NOTCE the difererce Ploteef- e o &=z :
:(2x3)4:2x3x2x3x2x3x2x3 :' =a” " =a =1 !'— ————————————
| ‘ |
| |
| |
| |
| |



Lessons 4 - 6

___________________ 1
| Milipl s brackets 3 (2 + 4) |
| X
- NI T TS
| 3 3x |13x4 % 0 0 : Example expand
O ]
: o | 1 O a o | 5(3x + 4)
I 6 | =5x3x+5x4
X + 12
| ox + 12 : = Bx + 20
[2oe [ a4 [ a8 Dffecert | X | 3x | +4
x| x| 4l xlx] 4 xlx] 4] representatonsof |
: | o ,']1 I ) -6 2| 5 |Bx | +20
| !
Multiple single Brackets
Example
23x + ) + 3(x + B) 302% - ) - 45x - 2)
X -1)-43x -
=X+ 2+3x+I5 x - 3 &
= X - - Iz,x +
l =X+ 7
Expand the = “4x+5
bracket(s) Fir
Expanding a double bracket |
Wethod 1 - “swmiley face” Wethod 2 — Separate the Wethod 3 - Grid
) brackets )
Draw loops between each pair Set the expansion out as a
and multiply the two values at In this method we split the multiplication grid
the end of the loops together pair of brackets back into sivngle
ones
PR N (2x + 4)(3x + 5)
(2 + 4)(3x+5) N ol
N—
. 3X +5
2X X 3x = (x?* e 2X ox* 10x
=X + 10X +12x + 20 +4 12X 20
4 X BX = 12X 4—0
12X +10x = 22X =0(Xx*+22x+ 20
2XX5=10x «— So X% + 22X+ 20
4x5=20

So GX% + 22X + 20

......................................................................................................................................................................



Lessons 7 - 9

| Factorise into a single bracket & + 4 || Factorise 4a + 20
I =4xa + 4x5

ﬂchighes*fcon’monFador
of4and 20 is 4

&+ 4 14 <— Ty and meke ths the highest

|

|

|

| |

At amnici || _ 45 4 5)

| A Il

: The. two values mukiphy together (akso the area) of the rectange ::

| Note Il

| &+4 = 4(‘2x+|) &+4=24x+2) ”

| Ths & factorsed bt the ]

| HOF has not beenised 1]

e e il wh -
. 2

: Factorise 18x* - 27Tx | Factorice Iszyz - 27xz

- I
| XX Zx - x 3 |:3x2x&x¥—3x2x3

Thchighcsfcorm’ton#acforo#lz
md27$3.xzis+hchi§xcs+
corm\onFac+oroFx2yza1dxz

Thchighesi‘ca’rmon@adoro#l&
and27is9Axis+hchiq\c9+
common factor of xZ and x

The h'q\cgf common factor is Ix

e e e e e e e e — — — — — — — — — — S S S e -
[ Factorising Double Brackets | ‘_::a_c;o'_»is_e;; +_ 9_x_+_26 _______ |
I 1
| Check your signs! We need 2 numbers that

xZ + 9% + 20

—/

| x2+bx+c=(x+ )x +

|x2+10x+16=(x+8)(x+2)

x?—bx+c=0x — )x — )

x*—10x +16 = (x —8)(x —2) || Factorise x? + x - 42
|

|
|
x2+bx—c=(x+ )x — ) I:

X2+ 6x —16 = (x + 8)(x — 2) |l
| %2 —6x—16 = (x + 2)(x — 8) |: X2+ x-42=(x-0)x+T)

L —————————————————— P S S S S PSS U G S U G — —




Lessons 10 - 11

One-step Equations

1 y+14 =20

14
y

-14
=6V

| Using letters to represent numbers
| yryryry ) 20-
| yx4 I 20
E 4xy :| h
4 4
? 20 shared nito
40ts of 'y W rumber of
oS

2 x-120 =80

+120
X

+120

= 200V

3 3n
An =1

= 12

2

F 4 3

\
-
"

4 v

Il Two-step Equations

I Solve equations with brackets

4x+3 35

5‘“”“*39’0'" Addeobofhsa’cs
hﬁhsds

IEEETEET

30

xl] 4P ¢ Pefe] ¢
30

-
x| x| x]x|[x|xg u
30 -

3(x+4)- 30

bx+ 12=30

Expand the brackets

Substitute to check your answer
Thes could be negative or a
fraction or decimal

:EQl—Jat_IO!_E_NitF M_o; b?)tﬁszde; k rEq_uations: unknown on both sides @)

|
' 4x*5 3x*24

|
|
:+524
-
|
|

X |x|x|x

| 8x+5=4x+13 |

5

X|x|x

x

sl e x]

- ‘1‘1(1xlxlx|x|
M

8x+5=4x+13

—4x —4x
4x+5=13
-5 -5
4x =
-4 %



Lessons 12 -

13

5 -4 32 0123 45

"
. ) 1 : ; Ir .
: Simpk Inequalties 1 Form and solve inequaities | : QOlaebraic constructs |
|
| <less than < Less than or :l Two more than treble my :IWM :
: equal to Res>, number s greater than || |1 O sentence with a mnmum of two numbers and|
e More. than > More than or “ ifsteanmiiyies |: one maths operation I
| equd to e | Equation '
I Il
: %goﬁm I Fom , 4 55 0 — |: O statement that two things are equd :
|\ _x s avake bss thon 10 ” 2>l :IT"'"“ :
: Wy oox 1l Solve. (| O sngle number or variable |
| x<l0 and 10>x Sau the oul loud I S S o = Illdermtg I
| represent the same 05 more than the vabe” :: I:On tion where both sides ha k :
Pei x> 3 | equation wnere S have vardbles |
| Vx’;qo I Check | thal cause he same nser ks = |
| 'mval_)e'ﬂslessthmcxeq,udtom' ”ﬂwswwdwstagvamu%exthmbsatsﬂestm :|Fonmla I
| s | et |1 0 1k vtten with dl mathemdtca syrook |
Lﬂeh%esttmvamcmbesl& (| EIEERE  EENe W |1 eg areacf a rectange 0 =bxh :
______________ e e e g
I ________________________ r-—-—— """ "—"——/™—"/=—"/™"—"/=—/=—"™—,
| Soltions on a number ne | iequalties vith neggtives |
| 0 .
I 3 101 3 3 101 3 10 ?7 3 10 ?T.« : _l mex pogtwe ﬂmt I
| x<1 x<1 x>1 x21 | |
| ‘ ' , L A=3>17 |
| Both represent vabes less Both represent vabes more || + 3y + 3 I
| than | than | L A > 17+3 I
| ks the vae | i i 11 | 7 -1 x & tre for any voke :
I -II '|5>3X
p TR |
| @ \cies the vae t stts doove Vaies kess than or equdl to I 3 #3 |
| 3butdsometﬁi1—l 5>x CHECKH I
: ' Does NOT e the vake |: \g 3(6)m20 I
g sts dbove Smaler Bigger i sl
| O A I
| 3-2-10 1 2 3 4 I~| -7 -5 -3 TRUE/ CORRECT | |
I -1<x<3 E |
— . I
: [ The voes the rteger vabes 0123 ] |
gty gyl
. : o
!heauoltnesvﬂthui:mmmbothades” -2 <4 |l2x+52_1 1|
| Solng nequaities hus the same method as Il ¢ = : | el |
I equations Il 3¢ ¢ @ | |
| 1 | |2x 2 -G |
| 5(x+4)<3(x+2 Check tl Il | | |
| B5+20<3x+6 || x<2 [l x>3 |
| Xx+20<6 5(-8+4)<3(-8+2 |l ‘——u——n———e—o—o—o—»: | |
" <o @b e b e e e
| x<- 14 5(-4)<3(-6) Il s4-3-2-10123456 | 543200123456 |
| x<-7 208 M ____ H )
l ] ) I_-_-_-_--_---_--_===1 e o o S S B G s S S S S B Vs W e
. Mool ol Sx-4 23+ 2 | :-I<Zx+;5<9 |
I———— ———————————————— -l' =3X -3X -5 " -5
| nequaities: urknown on both sides 1 ¥ l
| I 2x-422 :I—c,<zx<4 |
: [ 8x+5<4x+13 ]——> <2 ” 2% > G | | oot i :
| Ony vabe 2 or less wil | |
I satisfy ths nequaty || : |<-+—+—i—0-l—l—l—l-0-f—+—+> :
I |
| N |



Lessons 15 -

(Liear ard Non Linear Sequerces

| Linear Sequences — ncresse. by addiion or subtraction dand the same. amount each time

| Checking for a term in @ sequence fom an equatin
| k 201 n the sequence 3n — 47

o~ Term to check

16

Sequence in a table and graphicaly

Posttion: the place n the sequence

100t term = (2 x100 ¥ = 40000

! |
| |
IW&qwm—donotmmeh;amtmtmnt—Quadratv:,geometm |: N | 2 3 |
| and Fbonacel | “Tre temn |
|+ Donot phot as straght Ines when modeled raphecaly ! Bj ] | postion 3 |
| « The dfferences between tesms can be found by addition, subtraction, mutipication or |: has 7 squares’ |
| dvson II 3 5 7 |
| Foonceci Sequence — bok ot fo this type of sequerce |1 Temm:the rumber or varae S |
| e | e rumbe ofsqpres e ) S !
IO I l 2 3 5 8." |I Elo I
| \ I| hatdbe | pogon | 1 | 2 | 3 !: l
: Each term s the sum of the previous two terms / P :I Torm 3 s |7 _§4 :
e e e e e e e e o — — — — — — — — —— —— )_....II ~—y Y >2 I
PR ST A ol G % 12 3 |
| Sequences from alaebraic rules i s sustivton 11 Becmse the tems novemse by the save atin ech tme s~ Poveon :
| 3n+7 3nl +7 I s Inear — o seen n the. araph |
: This wil be near - note the sinde This & ot Inear as there sa | Complex algebraic rules a
power of n The vaes neresse at a pover forn |
! corstant rate , | 2”2 (zn)l
| ; Substitute the number of the term you are lookng for | |
: ”zn 5 n place of ' | 2 times whatever n squared is 2 times n then square the danswer
e |
: Ktem=2(0-5--3 T &
Jdtem = 2()-5H=-1 | Rtem=(2x |P-4
I ) Rtem = 2x R=2
term = 2 -5=1% = e
| 100t tem = 2 (100) : Ziom - 2 x 2= 8 Xterm=(2x AP 16
|
|
|
|
|
|

e9

I P 3n—-4-20I n(n+5)‘ Btem=1(1+5)<6 Ywdm'tmneedto
: s wmmoﬂ fYnd the postion of the teqm i the sequence go:'eftmam;(%m?(])o ,145): - ?;ng;
L e e e e e
P,
I m Finding the alaebraic ok 4n . 3 |
| |

Ths s the 4
It s 48 216,20 TN i
I 4n Ty The s the comparson | |
I This has the same constant Ths s the corstant (dffecence) between the | |
| 711 15 19 2 «—— diference it s 3morethan | difference between the tems ongnal and rew sequence | |
| o the ongndl sequence n the sequence |
| 4n+3 |
| |
P e == 1
:Slbstltutionhtomexpressim | RN ot
1 2+ 3 T m— : Look at the difference between consecutive terms
: ‘ g_.@_._,§:7-2=5 2-7-5 M-2-5
I (0dd 3 to the nput |
: then times 2 TO"3'° & pamn | So we know the nth term formua wil include 5n
e s |
- T === 7 Bn 5 10 5 20 (5xl , 5x2, 5x3, 5x4)
| Forming & sequence | 5, - 3) : 3 3 3 a3
| uence 2 7 12 17
I per| 1 ]a]s] o =
| | s||o| ul . The substtuton s the ‘gt vabe. |
|

The QUTPUT becomes the sequence |

The nth term = 5n - 3



Term 3 Homework 1 Foundation

Use the websites suggested on the overview page to help complete these questions.

Your teacher will let you know when this homework is due. You will go over how to complete these to-

gether in class and then you have a go at the next homework which has similar questions.

This will increase your success in these topics in the Summer.

Round 0.012784
correct to 2
significant figures

1)

5) Mathswatch clip 135a

Solve the equation: 4(2X _ 2) =56

8) Matchwatch clip 117

Calculate the area of the circle

Answers correct to 2 decimal places

9) Describe the transformation below

Mathwatch clip 48

TTY
2) Mathswatch clip 106 )
) P 6) Mathswacth clip 159a
45 apples are distributed between Adam r . o ki
and Beth in the ratio 2 : 3. Find the gradient and y-axis intercept T
Write the amount each gets in a ratio. of the graph &
B 2 4

3) Mathswatch clip 741a 71b

3+1
4 5

Y 0.6x0.8

7) Mathwatch clip 61

Humanities and Sciences studied by students where each
must chose 1 science and 1 humanities option

Biology Chemistry Physics TOTAL
History 7 17 14
Geography 2 3
Ethics 4 3 8
10 40 70

How many students studied both Chemistry
and History?

11)Matchswatch clip 130a Calculate the mean

X frequency
11 2
12 0
13 3
14 3
15 2

12) Factorise fully (Mathswatch clip 94)

14y - 21y3

10) Mathswatch clip 91

Estimate the answer

48 + 54
13

Matshwatch clip 121

13) Calculate the missing angle

Work out the angle needed for each type of
14) drink to be able to draw a pie chart
Matchwatch clip 128a

Favourite colour | Frequency

Red 32
Blue 14
Green 18
Yellow 5

Pink 21




Term 3 Homework 2 Foundation

Use the websites suggested on the overview page to help complete these questions.

Your teacher will let you know when this homework is due. You will go over how to complete these to-

gether in class and then you have a go at the next homework which has similar questions.

This will increase your success in these topics in the Summer.

Round 12.453
correct to 2
significant figures

5) Mathswatch clip 135a

Solve the equation:

4(3x - 2) = 64

8) Matchwatch clip 117

‘Calculate the area of the circle

Answers correct to 2 decimal places

2) Mathswatch clip 106

32 apples are distributed between Adam
and Beth in the ratio 5 : 3.

Write the amount each gets in a ratio.

6) Mathswacth clip 159a

Find the gradient and y-axis intercept
of the graph

v=4x -2

3) Mathswatch clip 741a 71b

1+2
4 5

" 1.3x0.4

7) Mathwatch clip 61

Subjects studied by students

9) Describe the transformation below

Mathwatch clip 48

11)Matchswatch clip 130a Calculate the mean

X frequency
15 4
16 15
17
18
19

O

©

12) Factorise fully (Mathswatch clip 94)

21x2 + 14x3

French German Spanish TOTAL
Male 7 17 8
Female 2 3 8
TOTAL 20 11 40

How many students studied French?

10) Mathswatch clip 91

Estimate the answer

487
12 + 13

Matshwatch clip 121

13) Calculate the missing angle

100°

30° ?

Work out the angle needed for each type of
14) drink to be able to draw a pie chart
Matchwatch clip 128a

HoidF:yv ;eus::::ﬁon equency
UK 13
France 3
Spain 4
USA 2
Other 8




Term 3 Homework 3 Foundation

Use the websites suggested on the overview page to help complete these questions.

Your teacher will let you know when this homework is due. You will go over how to complete these to-

gether in class and then you have a go at the next homework which has similar questions.

This will increase your success in these topics in the Summer.

1) Round 1.02856
correctto 4
significant figure

5) Mathswatch clip 135a

Solve the equation:

2(2x - 5) = 50

8) Matchwatch clip 117

Calculate the area of the circle

Answers correct to 2 decimal places

2) Mathswatch clip 106

28 apples are distributed between Adam
and Beth in the ratio 2 : 5.

Write the amount each gets in a ratio.

6) Mathswacth clip 159a

Find the gradient and y-axis intercept

of the graph

y=5x-3

3) Mathswatch clip 741a 71b

3+1
8 2

4 45x%x0.3

7) Mathwatch clip 61

Favourite sport

9) Describe the transformation below

Mathwatch clip 48

11)Matchswatch clip 130a Calculate the mean

X frequency
15 4
16 10
17 16
18 12
19 8

12) Factorise fully (Mathswatch clip 94)

3x + 15x3

Football Cricket Tennis TOTAL
Male 4 18 40
Female 10 26
TOTAL 44 22 80

How many females chose Cricket?

10) Mathswatch clip 91

Estimate the answer

734
23+ 52

Matshwatch clip 121

13) Calculate the missing angle

140°

Work out the angle needed for each type of
14) drink to be able to draw a pie chart

Matchwatch clip 128a

P erararre ot | srequency
Film 11
Soap Opera 14
Music 4
News 7
Documentary 9




