Year 10 Higher lTerm |

Fquations and Inequalities

r---—-—m—""T""T"T"—"1-°"""—"f"FT~—"~™>FfY"~=—"F"—"™FFT F"—/"7"7 ™/ "7YY—/"™7YY7/ " 7/ 7Y/ 7Y/ 7 — 7/ —/—— |
| What do | need to be able to do? @4 ords
I o
he end of
| Ega the end of ths unt you shouk be abe Solution: a vale we can put in place of a variable that makes the equation true
« Form and sole equations and Variabke:: a symbol for a number we. don't know yet

Equation: an equation saus that two things are equal — it wil have an equak sign =

|

I |

I |

I |

I |

I |
« Represent and interpret soltions on a : Expression: numbers, symboks and operators grouped together to show the valse of something :
I |
I |
I |
I |
I |

number line ds inequalties

* Draw straignt ne graphs and find
soltions to equations

*  Form and solve equations and

ldentity: On equation where both sides have variables that cause the same dnswer inclides =
Linear: an equation or function that is the equation of a straight ne
Intersection: the point that two Ines meet

1
|
|
|
|
|

inequalties |
|
|
|
|
: Inequaity: an nequality compares two vales showing it one. is greater than, less than or equal to
|

Remember to join the points to
make a ne

inequaities with unknowns on both sides another
______________ e e o
|_ - - - - - - - - -""—-"7"—"-"7"=—"-/7— /- | T T 1
| Solve equations 3+ 4) - 30 I:Form and solve. inequaities |
I I
: 24 | ko4 | a4 3(x+4) - 30 |: . Two more. than treble my |
| 3t Expand the brackets I | number is greater than || |
BOnEnnanne | '
I 30 ox+ 12=30 || FO”” X —P» 3 —p 1 —» || I
I . 2 12 Substitute to check your answer | | |
| cLefefefx[xp @ This coud be negative or @ | 3x+a> |l |
| 30 : fraction or decimal | : S OlV e |
| G ox - 18 O I| X *— -3 4— ) — || I
| 18 -6 -0 x=3 ol | [
I | | x>3 :
e e o e e
et _ - —-—0-"-—"-—"—-"--"--"-"-"—""=""7""”"""-"""""""=""="»”"-""’~-/"~-—"V/——/_/ T/ 1
I SOIl)tIOﬂS On @ number hne . Includes the vale it sits above Valves kess than or equdl to [
| — — o— -~ 3 but o more than - |
52-10 123 32101 23 sy 210123 -3-2-10 1 23 () Does NOT include the vaie it ]
|

| x<1 x<1 x>1 x=1 sits above o—o |
I I —— \ 352101 2 3 4 I
Both represent valves kess Both represent valves more _ I
: than | than | 1<x<3 |
| hcludes the vaibe | helues the. vaibe. | [ This includes the integer valves 0, |,.2,3] I
_______________________________________________ a
[ Dt b bt B0 o v r=—— - -~ - T T T I
: Plotting straight ine araphs 11 Find solutions graphicaly : : Equations: unknown on both sides ,
I |

| =3x— 3 x the x coordinate then — | I For Inear equations there is only one | =
I | | point the graph meets the x valle | : { Bx+5=4x+13 } |
| d=2lo)s Draw a table to display this [ | |
y -0 11 3 irformation These two Ines wil cross dt | e e e 5 8x+5=4x+13 I
| (24) becasse they are ust = | | L[]+ ] B —4x Ay |

and y= they are paralel to B
I This represents a coordnate pair axes and meet in one place I I [.“*‘l“ﬂ e[ [x] 2 4x+5=13 |
L5 LI [apeTited), E -5 -5
l \. . ©y=3-1 H npnn R S
| “; You only need two ponnts to form | |_ = X = I
| 5 a straght e | |________________________________________"I
| d oo |1 Inequalties: urknown on both sides |
I ] Pt i< hel Ine format is y = mx + ¢ || I
I 4 do 119 IOre pornes REps oo I [ 8x+5<4x+13 }——» x <2 I
| 1 ecide (f your calculations are e Teslonsthepont | |
| correct (if they do make a : the two Ines meet | | |
straight Ine) (3.8 | '

| | | T T .| = Ony valve 2 or less wil |
| | | Szl d@dsws satisfy this nequalty |
| I !
! I !
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Probability

| What do | need to be abk to do?

| By the end of this unit you should be able to:
|+ Qdd Subtract and muttiply fractions

|+ Find probabilties using lkely outcomes

I'e Use probabiity that sums to |

le Estimate probabilties

: * Use Vern dagrams and frequency trees
I

I

|

I I
I I
: Event: one or more outcomes from an experimertt :
| Outcome: the result of an experiment I
| Intersection: elements (parts) that are common to both sets |
| Union: the. combination of elements in two sets I
| Expected Vale: the valve/ outcome that a predition would suggest you vl get |
: Universal Set: the set that has al the elements :
| Systematic: ordering values or outcomes with a strategy and sequence I
| Product: the answer when two or more valves are muttivled together |
I I

*  Use sample space diagrams
* Cakulate probabiity for independent events
» ke tree dagrams

—_——— e e e e —— ]

e equivalent fractions to parts in the dagram | ||

[

L __ e |

e T T T T T T T T T T T T T T T | ____________________ 1

| Odd, Subtract and muttiply fractions ! leeliness of probahlrtu |

| Oddtion and Subtraction Muttipleation | I | | I |

| 4 2 3 | : Impossible Even chance Certain I

— —X— Ve 1 ; /

| 53 4§ 3 B— I Qor0 05, or 507 lor 007 :

I 3 2 A I | The more lkely an event the further up the probabilty it wil bre in comparison to |

| T AT T 5 I | another event (t will have. a probabitty closer to | |
3 12 e — — o ____

I 12 10 2 =T ================= =

1c 1c T Modeled:

: 15 15 15 Total rumber of I M ‘ Probabilty s alays a valve between O and |

I

I

I

I

I

; I

The probabilty of getling a blue bal is 3 |
I

I

|

Two-way tabe

possibe. denominators

find @ common muttipke for [l The probabilty of NOT getting a blue bal s g
both denominators ] | .
4 1 The. sum of the probabilties is |
__________________________ —_
| Experimentdl data I! Tabes, Venn digarams, Frequency trees
| > Frequency trees and two-
[ Theoretca \What v expect 1o happen The. more triak that are | Frequency trees @ iy Lbs can show e
| probabilty completed the closer | 60 people ssted the. z00 one. Saturday momi & same. rformation
I expeﬂmeﬁ’[m p(obabmtg I 26 of them were adults 13 of the adul’s ¢
Experimertal | What actually happens when we I} favourte anmal was an ekphant. 24 of the
|| Exp and theorefical | chigens f. | b The totdl cobrms on two-
babilty try it out |} chidren’s favourte anmal vas dan elephart
| pro probabilty become I| way tables show the
I
|

The probabilty becomes more accurate with more trigk. | I

|
|
|
|
|
|
|
|
L Theoretical probabilty is proportional |: Odt | Chid | Total Plact) - 2_2 |
I_:::::::::::::::::::::_.I ol ,;14 = |
| Samgle SPACE The possible outcomes from roling at dee | | P with e |
| ; L , | | Other 13 10 23 animal as elphant) = > |
I 5 1121 3]4]|5]|6 PlEwen = 3 : | Ll 46 34 ] 60 :
£3 number and
: 28 Ho| W (20 [3H | 41 | 50 | 6H w2 : Vern dagram |
(58 [Tl Warjar|ar|or]er :I i R ; :
e e D @ @ @
lndependent events : : nsel AONDsetB  inset A RsetB nset A NOT in set A :
The outcome of two events happening The P (Aand B) | P@NB) P(AUB) P(4) P (&) I
outcome of the first event has no bedring on the P (A)x P (B) I__________________________________________________.I
outcome of the other = X
Tree dioayam for independent evertt | Depeﬂdeﬂt events The outcome of the first event has an impact on the ‘
Tree digaram for dependent second event

sobel has a bag with 3 ble counters and 2 yelow She picks a counter and replces it before the second pick

I | event
Because th loced th d pick has th babilt
cuse e ore vepbuec fhe second pek b fe same provably |} 0 sock drawier has 5 black (md 4 wihite socks, Jamie picks 2 socks from the draner

5outof53mb\ue = P (BB) %x%:% | |: Pk first sock J P (BB) 5; 20 1
2 i) I 5
5 3256 II 9 } =P (BW) -2
< Ye{bw =P(BY) 5572 II b= =7
=P (YB) %3i=2% | @ s L
2 s°5 25 4 2 =P (WB) % E 20
s Cmo < 3 g? g RUUOE
=P (YY) %573 |

2ot of 5 are yelow Ye[(ow

\

I

I

I

I

NOTE: s “socks” are removed I
from the drawer the number I
I

I

I

I

I

I/ \ool &

of tems n that drawer s also
reduced - the
denominator s ako
reduced for the second
pick

@

Sum of probabities
Sum of probabilties
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Percentages

Bg the end of this unit you should be able to:
Convert and compare FDP

* Work out percertages of amounts

* lIncrease/ decrease by a gven percentage

* Express one number as a percentage

| Exporent: how many times we. use a number in muttipication ft is written as a power
|
|
I
: *  Cdeulate simple and compound interest
|
|
|

I
|
I I
| I
: Compound interest: calculating interest on both the amount plus previous interest :
| Depreciation: a decrease in the valbe of something over time |
| Growth: where a vale increases in proportion to its current vale such as doubing |
| Decay: the process of reducing an amount by a consistent percentage. rate over time I
| Mottipter: the. number you are. muttiplying by |
: quvalent: of equal value :
I I

*  Cdculte repedted percentage change
* Find the original value
+ Solve problems with growth and decay

m

!::::::::::::::_I— ———————————————————————————————————————————— I
: Compare FDP [ Comparsors are easeer i the sare format._| :I Fraction/ Percentage of amount :
70 out of 100 =) I £60
I 10 —> Thi ko —> squares ——» _ﬁ)tﬁundr?dths I| Fmdéof fo0 [ElegfenTenTen] |
I 100 mears 707 I |
i 70 ‘hondreaths’ am s D I
| Using a 1010 = 7 tenths” :| £36 |
| l Remember
cadtor i 07 ' i 300/ - |
: Be careful of recurring decimals :: Rsememb” 07 of £60 - £6 57 007-06 |
I % —»| SZD | Convert to a decimal ¢ 1 ~03333333 I 57007 50/ of £60- £30 60/ of £60 I
| 3 - (L'?: I| 607 of £60= £36 =06x 60 |
This wil give you the danswer \ x 100 converts The dot dbove the. 3 |I =£36 |
| in the. simplest form to a percentace II_ |
______________________________________________ 3
| Percentaqe increase/decrease || Express as a percentace |
| 100/ P 1007 LR 27 per every 50 7 54 per every 100 |
| < > > < >< > —_— shaded shaded B
i v/ ) NEET o v
| 427 Decrease by 587 Increase by 127 30 I
5]
| 1007 -58/ - 427 Milpier 00/ + 12/ = 13/ Molipler = o> < 00 |
| 100 — 058 = 04 4— Lessthan | 00+012 - 112 44— More than | . |
o o 33333...7 |
|l~--"-—"-"-"-"-""-""-"""-">F/7- -"“-""="”"¥"=-”"¥"”"¥""”"¥"”"¥"”"¥"¥"”"¥"”"¥”"—"¥”"/"¥""”""”"”"” = ,
; ; | Can't use equudence 437 |
: Slmple and COMPOL‘J:S lntes’,st Compound lnterest | [ €100 | Origndl amont £100 7 g :| easiy to find ‘per |
Simple Interest z o 10% hundred’
| Smpie interest WUOO Tess invests VIEI0 §' . I: | Decimal percentages are stil a percentage :
: Jarmes rvests £100at 'i/ _ vieal Fss : - -
£2000 dt 5/ compoun L. =3
| The original value increases interest for 3 g I Flnd the Ofl@lmd Vak)e
simple interest 9 — ® |
I by this amount every year Years Y3£13A10) = |y Percentase cakulations
L e e — — —— — — — — — — — — — — — — — — — — — — — — — — — — - I
E ot _d ______________ 3 T@C;UO ___________ ! I Orignal X Mitipler = Frl
| Repeated percentage change Depreciation amount Vale

Depreciation caulations use multiplers less than |

In a test Luey scored 607 of her questions correctly Her
score was 4. How many questions were on the test.

60%
Original x 06 = 24

| Compand rterest ¢ o0 (Tetio (i) (ko)
Tess invests £ 100 [

_,—I
at 107 compound £100 | x Lo
rterest for 3 V\Numbe of e berease of

Muttiplers are commutative — an overall mutipler effect can be
cakuviated by combning the multiplers separately

|

|

|
I I
| years f f oceurrences 10/ then a |
| Original amount— Repegted mutipler reduction of 10/ The mutipler | 24 = 06 - 40 marks
‘::::::::::::::::::::::::::::::::"I 07 =6
| Gronth and decay ¥ oo »

Decay — the values get closer to O | 0O car sokd for a profit £3000 with a profit of 207 How
| Compound aronth  Compound decay Compound growth The corstant miller s s tron e | I mueh s e car origral?
=

I decay are Growth — the vaibes ncrease exponentialy | | | | | Orignal x 14 = 5000
| exporential graphs The constnt multpter s more thanone | It - 120/ = £3000
I | I £3<;oo 0/ - £250
.- - H 100/ - £2500
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Compound Measures

—— — — — — — — — — — — — — ——— i — — i — — — — —— — — — — — — — — — — — — — — — — — — — — —

What do | need to be able
to do?

By the end of this unit you should be dble to: Corwert: change _
* Solve speed dstance, time questions Mass: a measure of how much matter is in an object. Commonly measured by weight

|

;
Ly
Ly
Ly
Ly

Use distance time graphs : : Origin: the. coordinate. (0, 0)

Ly
Ly
Ly
Ly
l

Solve, dersity, mass, vobume problems Volme: the amount of 3D space a shape takes up

Soke fow probms Substitute: putting numbers where ktters are — replacing numbers into a formula
» Use flow graphs

* Interpret rates of change and their units

—_—————— — — — —————
]

e e |
Don o T T . - |
| Speed, Distarce, Time : | i Speed, Distance, Time N |
. | :
: "per” for every speed = distance [ :
| ¢ 80 miles per hour (mph) time I'l Before calulitions — moke sure you are X 60 |
I Travel &0 miles every hour : | working in the same. unts as the speed |
| ' |
0 05 1 2 25 |
| zsgb(cea?wuﬁgef Hours I : Learn or learn how o . _ distance |
| vy || rearange the formular for me = speed :
: caloulte dlztgnce Mies 0 40 80 160 200 I speed, dstance and time |
Il
| . _ . |
I L1 Substitute in the variabes glen e e |
| ¢4 O bodt traveks at a corstant speed for 2.5 hours Bar models | r I
I It travels 300 mies can help to = — T 1
| 300 e cabuate mph 11 Distance — Time araphs |
I | | Gradient = speed |
: : ' Eahpatshaf | The steeper a gradent the faster |
[ | | | | b | the speed |
| an-hour | 10 . Horizontal ines represent staying stil
I < »  Eachpart s 60 | | 5= 2 metres per min |
| 2.5 hours mies | | |
ettt bttty bbb teplepteptetp byl |
. [ |
| Density, Mass, Volme 2 |
| g |
: density = ek volume = mas-s : | 2 The dstance coming closer |
| volume density | | S to home shows the retum |
s Journey |
| I g
I mass = volume X density : : 3 :
I 5
I | | g |
Units are
| volme. of prism Orea cf ross X Depth : : mportant :
I =
| section 1 0 5 10 15 20025 30 35 wtocper mngte |
! i Time (minutes) I
- """/ -“"">"”""""”"/""”""”""”"= . ., T T T T T T -
Flow problems & araphs | Rates of change & units
| Common rates of change relationships Speed: mies per hour

| Revit your conversions between units Exchange rates: euros per pounds

| |

I I
Q This will il at. a constant. rate, then as the space. decreases it wil | :
speed up and the neck of the bottle fill ot a faster constant speed | |

| | of ength and capacity Density; mass per uobme |

Units are important | I
y Ensure any vobme. | |
£ cakulations are the same unit I |
|

as the rate of flow

7 1000%

|
|
: melres kiometres
I x 1000

The cyinder wil fill at a constant speed
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feywords

|

|

Enlarge: to make a shape bigger (or smaler) by a given muttiplier (scae. factor) :
Scale Factor: the mutipler of enlargement |
Constant: a vale that remains the same |
Cosire ratio: the ratio of the kngth of the adiacent side to that of the hypotenuse The sine of the |
|

|

|

|

|

|

What do | need to be able to do?

By the. end of this unt you should be able
to:

o Work fluently with hypotenuse, opposite
and adjacent sides

Use the tan, sine and cosine ratio to
find missing side. lengths

*  Use the tan, sine and cosine ratio to
find missing angles

*  Cdevlate sides vsing Pythagoras”

complement
Sine ratio: the ratio of the length of the opposite side to that of the hypotenuse

Tangent ratio: the ratio of the length of the oppostte side to that of the adiacent side
Inverse.: function that has the opposite effect
[ Hypotenuse: longest side of ai right-angled triandke. It i the side opposite the right-angle.

crm |

ITrigconometry

Theorem
______________ ]
: Ratio in right-angled triangles e te o & te s I I Hupotenuse, adjacent and opposite  ONLY rght-anded trandkes are bireed n :
this way
| ) ako rermain the. same : : &S ODJOCENT I
I 2cm 100 em . I OPPOSITE Next to the angle in question I
I e L > ¥ L I oo07em| || Ol opposie an e onge Often abeled last I
I _ ab | el o el scond I
I ab [a=L SIIQO 0 00 7‘ 1 Position depend upon the dangle Olways the longest side I
: L2 b 2 \ X | l in use for the question HYPOTENUSE Oways opposte the right angle :
L 50 100 007014 1 Useful to label this first |
[ T e e T e e e e e e e e e e e
| Tangent ratio: side lendths | | Sin and Cos ratio: side lerths |
I
| Tind - opmostte sce L1 oppoge B o i - et s | |
an oppostle § I Snf = opposite side ODJOCENT CosO = adjacent side I
I adjacent side | xecm hypoteruse side x cm hypotenuse side
! i P R |
I
: Substitute the vales into the tangent formula : : NOTE Substitute the vales into the :
:% Tan3d = 10 I 12 cm The Sin(x) ratio is 12 em ratio formua I
SE x I HYPOTENUSE  the same s the HYPOTENUSE  Eduations might need |
I3 = I Cos(90-x) ratio |
S ] Equations might need I reartangng Lo solve |
I 10cm aragNgosohe | e e e e e e e e e e e
I OPPOSITE | |
xxTan34 - 10, |1 Pythagoras theorem s
: 0 " & I IIt t Hypotenuse = o + b Places to look out for Puthagoras :
X =, .= 14em | Perpendcular heights in sosceles
I Tan34 | : %, This i commutative — the trianges |
.- 1 a %% square of the hypotenuse s Diagonak on right angled shapes |
[T—————————————— & equal to the sum of the Distarce between coordnates |
| SII'I, COS, Tan: OMICS : : b squares of the two shorter Ony length made. from a rght anges I
: [ Inverse trigonometric functions I :I_____________SIIi _________________ |
_______________________________ =
: ODJOCENT Label your triongk | : an ICS Because. trig ratios remain the. same for simiar : : heu GYIQICS 00 and QO° |
I 3cm and choose. tour | | Ths s cout be cdovted shapes you can generaise from the folowing 1 |
] 00S€ Yo | statements - Ma |
: I%J trigonometrc rato | : &‘W Pbogeros _ 1 : II Tan0-0 I I ¥ I |
s Substitute vates it | Ton30 - 2 Y cos30- V3 Sn30 = 2 || I T vae camot be defred —ts |
| S I I-\/S om 2¢m NE) 2 3 | mpossbl as you cannot have two |
| the ratio formila 1| ) 1 Sn60 =22 |1 90° anges in a triange
4cm - 5 | so\ (Tan60 =3 || CosG0 5 I
: 6 =Tan'! on@itet, sﬁ | : e 2 : :““ VZem I
- a Wn S I Tem I
| Tand 3 .\ 2 I |
| [ 6 - opposte sie TR N H[ sn0-0 | [ sn%0-1 ),
= Tarr! ' em
I 6 =Tan" 3. hypolenuse SIde‘, | | 1em | Tand5-1 I [()0345= i][Sin45 = \/i—]| I I
4 e | > 2 21 1(Ccos0- 1] (L cost0-0 ]!
I | 8 =Cos! adacentsice | ! B H I
: 6 - 364 | hypoteruse side | | : 1em : I |
J





