Year 10 'oundation Term 1

| 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
: 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 elerents in two sets I
| Expected Vale: the valve/ outcome that a predition would suggest you vl get |
: Universal Set: the set that hos 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 mutiply 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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Compound Measures

Convert: change

Mass: a measure. of how much matter is in an object. Commonly measured by weight
Origin: the. coordnate (0, 0)

Volume: the amount of 3D space a shape takes up

Substitute: putting numbers where letters are — replacing numbers into a formula

I

I

I

I

| By the end of this unit you should be. able to:
| Sole speed, dstance, time questions
|« Use dstarce tme graphs

e Soke density, mass, volume problems
e Solve flow problems

: » Use flow graphs

|° Interpret rates of change and their units
I

e e |
Do g T T . - |
| Speed Distance, Time : | i Speed, Distance, Time 60N |
. | :
: "per” for every speed = distance [ :
| ¢ 80 miles per hour (mph) time I'l Before calulitions — moke sure you are X 60 |
I Travel 80 mies every hour : | working in the same units as the speed I
| ' |
0 05 1 2 25 |
| zstl))b{cea?\uﬁgef Hours I : Learn or learn how o . _ distance |
: il [ rearange the formular for ime = speed :
| cabute dstance 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 |
I | | | | anhor || the speed |
| = > Coch oart s 60 | : 10 _ 2 metres per min Horizontal ines represent stauing stil |
| < »  Eochpart is 5 =
| 2.5 hours mies J| | |
——————————————————————— I I
rHr—-"——-------m———_——— i |
. I = |
| Density, Mass, Volme 2 |
| g |
: density = ek volume = mas-s : | 2 The dstance coming closer |
| volume density | | S to home shows the retum |
| e Journey |
I mass = volume X density : : 3 / :
I 5
I | | g |
Units are
| volme. of prism Orea cf ross X Depth : : mportant :
I =
| section I : 0 5 10 1T?me (Zr?linufjs) 3035 Moters per minite :
e e
- """/ -“"">"”""""”"/""”""”""”"= . ., 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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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._| Il Fraction/ Percentage of amount |
| 70 ot of 100 . | 60 '
I 10 —_ This dko —> squares ——» _ﬁ)fund@dths I| = 3 f o0 [EaTealer [erTeR ] |
I 100 mears 707 | Find5 of £60 |
i 70 ‘hondreaths’ am s D I
| Using a 1010 = 7 tenths” :| £36 |
| l Remember
cator i 07 ' i 300/ - |
: M Be careful of recurring decimals :: Rsemembir 07 of £60 - £6 57 007-06 |
| 5~ —>| S0 |Conver toa decimd ¢ 1 ~03333333 I 57007 50/ of £60- £30 60/ of £60 I
| 3 - (;'3 I| 607 of £60= £36 =06x 60 |
Th|ts h:HI @I\/T gtot; the answer \ x 100 converts The dot dbove the. 3 |I =£36 |
| inthe simplest torm to a percertage ||_ |
______________________________________________ 3
| Percentaqe increase/decrease || Express as a percentace |
| 100/ P 1007 LR 27 per every 50 7 54 per every 100 |
77777777/ T B Ty o v
| 7 B a7 54, g
‘ R 100 |
| - Decrease by 587 Increase by A7 50 00
| 427 m :
: 100/ - 58/ = 44/ Moltpler 00/ + 12/ = 12/ Moltpler = '%» x 100 |
| 100 — 058 = 04 4— Lessthan | 00+012 - 112 44— More than | . y |
o o 33333 |
|l~--"-—"-"-"-"-""-""-"""-">F/7- -"“-""="”"¥"=-”"¥"”"¥""”"¥"”"¥"”"¥"¥"”"¥"”"¥”"—"¥”"/"¥""”""”"”"” = ,
; ; | Can't use equudence 437 |
I Slmp Ie’ Md comp Ound lnterest Compound Interest £100 Orignal amount: £100 71 ¢a I easily to find ‘per I
I Smpe Interest 1007 5 10 g_ I ; hundred I
mple Interes : P %
| Smpie interest WUOO Tess invests VIEI0 2. I: | Decimal percentages are stil a percentage |
: Jarmes rvests £100at 'i/ _ vieal Fss : - -
£2000 dt 5/ compour L. =3
I simpe m?g/(egt The original valve increases  Inferest for 3 £ : Find the original value
I by this amount every year Years Y3£13A10) = || Percertoce cacutions
L e e — — —— — — — — — — — — — — — — — — — — — — — — — — — — -
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 0 | f i " f " occurrences dlot/ th@{ﬁ %/ :

riginal amoun epeated mukipler reduction o - The muttipler 24 = 06 = 40 marks
- 4
_______________________________ 3 0/ -6
: GrOWth and d ! : 0 Idf\OO/ o?ﬁo 000 with a profit of
Decay — the vales get closer to O | car sokd for a proft £3000 with a proftt of 207 How
| Compound gronth - Compound decay Compaurd gronth The constant muttipler s less than one | I mueh was the car originally?
Y =

| decay are Growth — the vaibes ncrease exponentialy | | | | | Crprl KA 2000
| exporential graphs The constnt multpter s more thanone | It - 120/ = £3000
I | I £3<;oo 0/ - £250
- .II 1007 = £2500
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Pythagoras Iheorem

What do | need to be able
to do?

1
| !
! N
! N
| By the end of this unit you should be abe to: | :
| * Usesquare and cube roots | I
| ¢ ldentify the hypotenuse : |
| !
! N
! N
! N
! N

1

*  Cdculate the hypotenuse

*  Find a missing side in a Right angled
triange

*+  Use Pythagoras” theorem on axes

* Explore proofs of Pythagoras” theorem

Opposite: the side oppostte the angle of interest
Odjacent: the side next to the ange of interest

Square number: the output of a number multipled by itself
Square. root: a valve. that can be muttipled by itself to give a square number
Hypotenuse: the largest side on ai right angled triangle. Oaus oppostte the right dngle

—h———e—ee—eee—eee e, e, e, ——————— -
________________________________________________ |
I I :
| Squares and square roots Vs thesque oot sl 11 1dentifu the hupotenvse
o oo ooo oooo Thscanako be vidten as 62 _ ]
| OO0 OO0 OOO0O B%‘/?wa I
I OOoO0 Oooo eoause 6 I
| oooo I
| Ixt 2x2 3x3 4x4 5x5 6x6 Tx7  §x8  4x9 0x 10 I /

I I A\
4 9 o D 36 49 064 B 100

L I Hypote

| I Ypotenuse

| Determine ff a trianae is right-anded

If a triangke s right-angled, the sum of the squares of the shorter sides wil equal the
square. of the hypotenuse

144 —144

45 = hypotenuse?

Rearrange the equation by subtracting the shorter

|

|

|

|

|

|

|

|

| ' |
Lo Swenwes . _ I |
|

|

|

|

|

|

|

|

|

Il The hypotenuse s alwais the
longest side on a triangle because it
is opposite the bigaest angle

Il Polygonss can stil have a
Il ——— Mypotenuse it is spit up into
trianges and opposite. a right

angle

' Puthagoras’ theorem on a

:I coordinate axis

|

I : y Find the length of the Ine segment
II 6

I| S The segment can
Iy T —__ temadeintoa
I | z right-angled

:| ) triangle by adding
I: 0 01 2 3 4 5 6 dla@mlm

|| The Ine segmert is the hypotenuse

I

I

I

I

I

I

I

I

I

I

I

| the sides on the |
X

I

I

I

|| a? + b? = hypotenuse? :

I

I

I

I

I

|
|
|
|
|
|
| 2) a? + b? = hypotenuse?
I 2
I eg a’+b* = hypotenuse®  gyifing the numbers into the
| 32+42 = 52 } theorem shows that this is a
| 43 b=4 ¢-5 9 +16 = 25 right-angled triangle
- | |_ ______________
- T T T T T T T T T T T T T T I r———=— _ _ __________
| Cakuiate the hypotenuse || Cabulate missng sides
|
I 6 2 Ether of the | | Either of the
3cm cm short sides | | Hypotenuse 15 cm short sides
P can be I : can be
Hupolenuce beled aorb | | labeled a or b
4 I | a 12cm
|
a? + b% = hypotenuse? | : a? + b? = hypotenuse?
|
[ 2,52 _ qc2
| Substitte in the 22 5 : | 12°4b% = 15
3°+6° = hypotenuse | | | Substitute in the values you are gjven
9 + 36 = hypotenuse? | : 144 + b? = 225
1
| |
| |
| |
| |
| |
| |

|
|
|
|
|
|
|
|
|
: valves for a and b
|
|
|
|
|
|
|
|
|

2 To find the
ypotense square from the hypotenuse squared
Sabks)jr:]e Of?ﬁéﬁﬂ V45 = hypotenuse Square root o { b? =111
find h
squaesof e 6-71cm = hypotenuse ‘”O{t{fﬁ E&? b =111 = 10.54 cm
shorter sides

|| The lengths of a and b are the
I sides of the triange
I
| | Be careful to check the scak on the axes
B R |
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Ouhisto maths Triconometry

What do | need to be gble to do? ” feuwords

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

Enlarge: to make a shape bigger (or smaler) by a given muttiplier (scae. factor)
[ Scake Factor: the mutipler of enlargement
* Work fhentl wth hupoteruse, opposte | Constant: a vale that remains the same

| |
! |
! |
! !
|

|
| and adcent sdes I Cosire ratio: the ratio of the kngth of the adiacent side to that of the hypotenuse The sine of the |
| ¢ Use the tan sine and cosire ratio to ] I
' |
' |
' |
' |
' |
|

find missing side. kengths I cpmplerr_\eht
. Use the tan, sine and cosine o o I Sine ratio: the ratio of the length of the opposite side to that of the hypotenuse

find missiig anges [| Tangert ratio: the ratio of the length of the oppostte side to that of the adacent side

e Cabute sides usng Puthagords’ 1] Inverse: function that has the opposite effect

Theorem ” Hypoteruse: longest side of a right-angled triangke. 1t is the side opposite the right-angle.
_______________________________________________ 1
: Ratio in right-angled triangles e te o & te s : : Hupotenuse, adjacent and opposite ONLY risht-ongkd trangs are labeled in :

this way
| ) ako remain the same : : ’ ODJOCENT |
I 2cm 100 em . I OPPOSITE Next to the angle in question |
I 101c ) L 30 ' L 30 R || Obwaus opposte an acute ange Often labeled It |
| N ab | el o el scond '
I ab [a=L g‘ 0 007 x I Postion depend upon the. ange Obwaiss the longest side :
: 2 A 5 100 007 014 l in use for the question HYPOTENUSE Oways opposte the right angle |
Useful to label this first
L ____ . __ . _  _ _ _ _ _ _ _ _ _________ |
I——=--= T P S T
| Tangent ratio: side lendths | | Sin and Cos ratio: side lerths |
I
, Tind - opmostte sce L1 opposte S N |
an opposite s [ Sin@ = opposite side ODJOCENT Cos® - odiocent side | |
: adjacent side ¥ x cm hypoteruse side x cm hypoteruse side | |
I = I
: Substitute the vales into the tangent formula : : NOTE Substitute the vales into the :
l= Tan34 = 0 ] 12cm The Sin(x) ratio is 12 em ratio formua I
I
85 x I HYPOTENUSE  the same gs the Equations might need |
I3 I Cos(90-x) ratio HYPOTENUSE |
1S°h Equations mght reed | | rearfangng (o sokee |
I 10cm AN L =
I OPPOSITE -0 Pithicoras theorem (o o —— I
| xxTan34 - 10, |1 Puthagoras theorem Hpoterised - g2 + b |
| Places 1o look out for Puthagoras
| x=_10 . -14&m | | - Perpendcular heights n isosceles |
: Tan34 I %, Tris is commutative — the i trxm@zghs h |
_______________ Z square of the hypot - Diagondk on right angled shapes
[T————————————— _J I g % Qeu@a\io the guf:sfm;fz ’ - Distance between coordinates :
| Siﬂ, COS, Tan: OY\O)'(’,S Il s squares of the two shorter - Ony length made from a right anges |
| : : sides |
I [ LA } | - -----------------———-———T-—T=x
: ODJOCENT Label -~ | : an |€S Because trig ratios remain the. same for simiar : I heu GHQ|€S 00 and q0° |
3cm your triange—— shapes you can generaise from the foloving I |
This side coud be calculated
: = = and choose g I : wsing Puthagoras LRI : :[ Tan0 =0 ] [ M ] I
& trigonometric ratio | X |
&
I s Substitute vaes it | : Tan30 = 2 Y cos30- V3 Sn30 = % : | This vae camot be cefred—its |
| S tte. rato formul | 'V3em 2¢m V3 2 3 | impossble as you cannot have two |
: 4cm - — | : so\ (Tan60=+/3 || Cos60 - % Sin0 = = : : j? angs n o g I
| T o |
| Tan6= _ 3 . J | | e
( 3\ I I
| . |54 p =Sin.|£QQt@¢esid% D ”[ sn0-0 | [ sn%0-1 ),
“Tan' 3. | POLENKE S 1 1 1 cm |Tm45=1|[oog45=i][3m45=i]
I 4 (o o ; ‘|I 45 V2 V2 II[ CosO = | ][COS%’O ]l
I | 8 =Cos! adacentsice | ! H I
| 6-36%, hypotenuse side | | | Tcm Il I
| ~ 1 I





