YEAR 10 — AUTUMN TERM. ..
Trigonomelry

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

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

Enlarge: to make a shape bigger (or smaler) by a given muttiplier (scake. factor)
[ Scake Factor: the mutipler of enlargement
* Work flentl with hupoteruse, opposte. 1| Constant: a vale that remains the same

| |
! |
! |
! !
|

|
| and adcent sdes I Cosine 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 cgmplerr_\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

« Calcute sdes using Puthagoras’ 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-andled triangles ~~ en e onde s e e : : Hupotenuse, adjacent and opposite. oM - tronges e ik |

the ratio of sides a and b wil this way |
| ako remain the same. | 1 ’ ODJOCENT |
I 2bcm 100 em . : : OPPOSITE Next to the angle in question |
| 10”” L > ¥ L I 007em| S || Qs opposte an cute ange Often lobeled It I
| " n 1] el to e secrd '
I ab [a=L g‘ 0 007 x I Postion depend upon the. ange Obwaiss the longest side :
I 12 2 l in use for the question HYPOTENUSE Obways opposite the right angle |
L 50100 007014 T Useful to label this first |
[ T e e e e e e e e e e e e e e
| Tangent ratio: side lendths || Sin and Cos ratio: side enits |
I
, Tind = opmostte sce L1 opposte S N |
| an QQMtS I em Sin@ = opposite side ODJOCENT Cos® - odiocent side | |
adjacent side I hypotenuse side X cm hypotenuse side | |
I T -

I I
| Substitute the vales into the tangent formula I Substitute the valves into the |
I I NOTE |
l= T34 - 0 I 12 cm The Sin(x) ratio is 12 cm rato formuia |
F
1S5 x : | HYPOTENUSE tge F;gje )“g tthe HYPOTENUSE  Eduations might need |
S = ] Equations might need | : ST rearranging 1o solve :
I 10cm AN L e =
I OPPOSITE I Pithicoras theorem € 0 7 7 0 —— |

xxTan34 - 10, |1 Pythagoras theorem [ _
I o 4 o Hupotenuse® - a# + b Ploces to look out for Puthagoras |
| x=_10 . -14&m | | - Perpendcular heights n isosceles |
I Ton34 I %, This is commutative — the triangs |
.- 1 %, square of the hypotenuse s - Diagonaks on right angled shapes |
[ — e a ‘ Z, equal 1o the sum of the - Dslance betwieen coordnates |
| Slﬂ, COS, Tan: OMICS : : b squares of the two shorter - Ony length made from a right angles |
| ' . , 1 sides |
I [ LR } | - -----------------———-———T-—T=x
: ODJOCENT Label -~ I : anales Because trig ratios remain the. same for simiar : I heu anﬂl@s 0° and 90° |
3cm goetyour tnange. 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 |
I § : I & 1 V3 Sn30 = LY i vaie comot be cefred — t s |

RS Substitute vaves nto | Tan30-—= ||Cos30-— z ||
the. ratio formul 1'V3em 2¢cm V3 2 V3 | impossibk. as you cannot have two |
: 4cm - — | : g0\ (Tan60 = \/3 || Cos60 = % Sn60 - > : I 0% anges n o tronge I
I 9 =Tm_| %}% : I W I :WEHNCM :
| Tan6= _ 3 . > < | | | | e I
! Y[ 6 -t oputesie |11 N 1 sn0-0 ][ snt0-1 ]
| O-Tant 3 Pupolerse ) 111 e [N (-1 [00345= i][sms . i]: | !
4 e | > 2 Y2 )11 (Ccos0-1) ((ost0-0 !
I | 8 =Cos! adacentsice | ! H I
| 6-36%, hypotenuse side | | | Tem I I

| h 1 I



YEAR 10 — AUTUMN TERM. ..

it Indices ¢ Roots

| 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

2 x

q
/\ |
Prime factors can ﬂnd square roots ox6x6 @ @@ ‘ﬁﬂ?ﬂﬁ: |
3
g viza=12 <> >> § 2i6=56 ,

| °

|

|

I Exporent: The. power — or the number that tels you how many times to use the number in muttiplcation

: * fnow the addition and subtraction rule for Indeces: The. power or the exponent

I, Udges tand  readt Negative: O value below zero

| .n?Iceef g poner 2ef6 and negatie Coefficient: The number used to multiply a variable

|

Lo _Caoste with ombers in stondordfom o ___ |
____________________________________ oo ——————
| Square and cube rumbers  (a)  (ernubes @ © | | Hiher poviers and roots |
| Square numbers 7 e 8 0 ﬁ ,ﬂ N N S——
I oo /N 0 108 Il & | X frumber of times |
| == 888 000 14.906... ‘£ @ | 827, 64, 125... \ H ks |
| - / - 54 x — the base e
| W4 -2x2xAxdx3x3 AM6-2x2x2Ax3x3x3 / \ N I
I me / \ (@x3)@x35)« @x3) 6 H I
I

|

I
___________________________________ Other mental stratedies for square roots

|
r |
| Standard form Ony rieger o |1y 1 E S I| V810000 = V81 x v10000 |
10 100 1000
| between [ and =900
| ssthan 10 0 7‘ e |: :
| / |:—_—_::::—_—_::I
: ExamQIe NOYI'@X&IYIQE | Ony valse to the power O dlwaus = | | ngi?:emzo%w;i iZIUYt]I(Z)tm “ add|t|0n/ SUbtf octlon LaWS |
32x 104 (0.8x 104 : : : I I
| (0.8x 10 +
| -3ax0x0x k0 N“’“bmo‘ajga‘f““gi E;mtsg: Tmt've ‘ I [ a"xan=amn } I
| - 32000 5.3 100) d I I
I 32x 104 »32x—x1—0x1—0x1— = 000032 ” [am+an=am—n} :
|
e | |
r---———>—"™>""™""™"""™"" ‘-~~~ - 1T o d T T T T T
Zero and neagtive indices Powers of powers andard form cakulations 0
Oddtion and Subtraction  Tip: Convert into ordinary numbers |
0 _ a\xb _ ab first and back to standard from at
x° =1 ‘ (X ) = X the end
] o Ox 102+ 8x 10°  tetmwoa
3y4 _ 93 3 3 3 —
~ =af+af (Z)7 =27 x 27 x 2" x2 - 600000 + 800000 (o Bucler
Ony number ab . T ! = 14 x 10°
dwided by The same base and power s repedted Use the addition = 1400000 This is not the rad .
fseff - | bt for ndces = 14x10° firal arswer "o x5 0
= L4x 10

[ Negative indces do not indcate }
neggtive soltions

NOTICE the difference

Lo x 10° A& can bok ke ths

1 |
¥ !
|| !
|| |
|| !
¥ !
¥ !
¥ !
¥ |
— ,6—6 _
¢ a =1 :: (23)4 = 212<\a><b =3x4 =12 :MUIUQIcannanddMSIon
i |
|| !
|| !
|| '
|| |
|| |
|| '
|| !
|| !

|
I
I
I
|
|
|
I
Division questions |
I
|
|
|
I
I
I
|

22 =4 (2x3)4— = 2x3 % 2x3 x 2x3 x 2x3 0.3x10° I'4 For mutipleation
2; =2 ) ) ) and dusion you
20 =1 Looking at the sequence ) @X 0°) ~ X 0°) can look dt the
1 can help to understand The addtion law gpples ONLY to the powers vales for N and
27t=1
> negative poers The integers stil need to be multipled ¥ 109+ 10 the powiers of 10
1 3N4 12 0s to separate
272 = (ZX ) = 16x -5y (03 cakulations



YEAR 10 — RUTUMN TERM. ..

Equations and inequalties

@whisto_maths

r----—-—n-—m—m""m"—""T"T""11"""—"f"TFTfF7T ""*""f"TFTF"T~-—"—/"—F"™=""™""/™/F7"TF"~F—T—~—F7"T /77— 77— 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, symbols and operators grouped together to show the value of something :
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 valies showing it one. is greater than, less than or equal to
|

inequaities with unknowns on both sides another
—————=—=—=—=—=—=—=—===lft e s oo oo I
| ) | i . 1
| Solve equations @ 3+ 4) - 30 I:Form and solve inequalities @) |
I I
: 24 | ko4 | a4 3(x+4) - 30 || Two more. than treble my |
| 3t Expand the brackets I : rumber s gregter than || |
BOnEnnonne | '
% 6x + 12= 30 Fom oy |
I I —> |
I . 2 12 Substitute to check your answer | | |
| cLefefefx[xp @ This coud be negative or @ | 3x+a> |l |
| 0 - fraction or decimal | : S OlV e |
| G ox - 18 O I| X *— -3 4— ) — || :
I B -0 -0 x=3 o, |
| | | x>3 |
e e o e e I
et _ - —-—0-"—-—"—-"—-"--"--"-"-""—""=""7"¥"7”""”"-"""""""""""=""="\»-""”"~‘"=~—-—"/——vv_—/_ /v 1
| Solutions on a number line @ s the vae it st above Values less than or equal to |
| — S o—r -~ 3 bt dlso more. than - | |
I 52-10 123 32101 23 sy 210123 -3-2-10 1 23 () Does NOT include the vaie it ]
I x<1 x<1 x>1 x>1 sits above . o—e |
I éth—, BW’ -3-2-10 1 2 3 4 :
oth represent vales less oth represent vales more _
: than | than | 1<x<3 |
| hcludes the vaibe | helues the. vaibe. | [ This includes the integer valves 0, |,.2,3] I
_______________________________________________ |

Potting straight ne araphs @ || Find sobtiors araptically

Remember to join the points to
make a ne

s
I I '
: I (™ For rear equatns there s o : ! :
=3r—1 3 x the x coordnate then — | or Inear equations there s ony one -
I | | L point the graph meets the x valle | : { Bx+5=4x+13 } |
| 3103 Draw a table to display this | | | |
ol These two Ines wil cross at Il e e ] g 8x+5=4x+13

y |8 information |

| (24) becasse they are ust = | | BEEn 5 4x 4 |
and 4 they are paralel to - —ax
I This represents a coordnate pair axes and meet in one place I I [.“*‘l“ﬂ e[ [x] 2 4x+5=13
' [ DaetTie) 7 I
|20 I: ort e, -5 -5
: 4x =8
5 y =3x-1 x x .
I - y I EALTLEEL w4 :
| o You only need two ponnts to form ||______________________,
| 8 astraight Ine x-1=8 | T T T T T T T T T T T 1
| d oo |1 Inequalties: unknown on both sides |
| ] Pt i< hel Ine format is y = mx + ¢ || I
I 4 OLLIng More pors Meps 4ou I [ 8x+5<4x+13 }——» x<2 I
| 1 decide f your cakulations are e Teslonsthepont | |
| correct (if they do make a : the two Ines meet | | |
straight Ine) (3.8 | '
| | | “ ® Ony valve 2 or less wil |
| | —— tisfu th It |
| 5% 52403123458 satisty this inequalty

| I !
| I !




YEAR 10 — AUTUMN TERM, ..
e Non-calculator methods

| What do | need to be abk to do?

l By the end of this unit you should be able to:
I, Use mental/written methods for the four

%ﬁ

Truncate: to shorten, to shorten a number (o rounding), to shorten a shape. (remove. a part of the shape)
Round: making a number simpler, but keeping its place value. close the what it originaly was
Credit: money that goes into a bank account

| |
| |
| |
| |
number OP@W\UOY\S : :
| Debit: money that leaves a bank account |
| |
| |
| |
| |
| |
| |

1
|
|
|
|
|

» Use four operations for fractions I

o Write exact answers |

|
|
|
|
|
|

I

I

|

I Profit: the amount of money after income - costs
| * Round to decimal places and signfficant

I

I

I

|

Tax: money that the government colects based on income, saks and other activities
Balarce: The amount of money in a bank account

Overestimate: Rounding up — gives a solution higher than the actual vale
Underestimate: Rounding down — gives a solution lower than the actual valve

figures
o Estimate soltions
* Understand Imits of accuracy
o Understand financial maths

037 to | signficant figure is 04 I| you dentify calevlation errors
000000037 to I signficant figure is 00000004 I|

b4< w <65 | Ony vabe within these Imits would I
trncate to 64 to Idp

N - |
——_—_——— - - -
| Oddition/ Subtraction Subtraction the order has to sty the same Formal written methods OI
| . Qddition is commutative T+ To |
3 360 - 147 = 360 - 100 — 40 — 7 H T O
| Q> e o o o0 '
510 &30 () (= 11817 4127
| C 2 .... + .. .. + .... o Number ines help for addtion and P P ~l2lalo [
| Modeling methods for addtion/ subtraction Subtraction I
le  Bar modeks 6+ 3 -3 + 0 * Working in 10's first aids mental I
le  Number lnes addtion/ subtraction Remember the place valve of edch comn |
I+ Port/ Whole diagrams The order of addtion does not « Show your relationships by wirting You may need to move 10 ones to the ones |
: change. the result fact familes column to be able to subtract :
| Decimals have the same methods remember to align the place vabe |
e e e o — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — e e .|
r—--m-m-m--m-"-"--"-m"---m"--m=---m--=-m"-mm"-m--rr--"--= |
: DIVISIOH methOdS Short dwision 51 2 Complex duvision || M)It[pli(‘,auon methodg - Mutiplcation with decimals o :
M e o ~h-=p=4 T Te I Perform muttipications ds integers
3084 = 7 -5l 7 3°5 84 <1 Lot >
: 5 ‘ ‘ R Break up the duisor using | 18 el Rl Het eg 02x 03 Ax3 :
| Duiton with decirg foctors : 117 als Moke adiustments to your answer to |
| The placeholder in duision methods s essential — the decimal Ines up on the diidend and the quotient I | hﬂ( Grid method R match the question % ;; X % - é :
| 24 + 00— 24 + 02 —> 240 +2 || mulpdton ' X e
\ . (colmn) Repeated Therefore 6 = 100 = 006 I
I ' : I addtion |
| Ol give the same solution as represent the same. proportion | 7
| Muttiply the values in proportion until the diisor becomes an integer o | | Less(effect\ve rethod especily |
L ____ L _ lvermieedo __ ___ _ ______ |
F—Fr—————— Y - S S - - - - . . - - - - ———
| Four operations with fractions Mlication s 5 g g b (R ) :
[ Oddition and Subtraction 3 2 5% arech
procal
: m %H 2 X 3 3 . ) gves the _ 8 :
- Same. 15
| 5 3 i ke == _6_1 e 573 outeome
15 15 15 = |
. ____ v ________ ~
o e e e e e e e e e T e e e e e e e T T T T e e e e e e P e e e e e e — — —— ———— -
: Exact Vabes Leaie g5 6 | Estimation €@ L) [ Limits of gecuracy I
Leave in tenms of ~ 120 1 I| Round to [signficant figure to estimate | O width w has been rounded to 64cm correct to ldp I
- -=x36m . [N\, Tan30-—= | I |
|/ oo 360 V3em o V3 I| A4 x3.1=20x3 =~ 60 |I 2 A |
R | _ ; """ -— LA 3
L\ pr_,: = 5 X 36 =121 Tem I: \ : I < ‘6351}“‘[@ vgk;es Error interval T > 6451 vales woul |
___________________ 1 would round to round to 65 |
e T R s |
| xondng 246192 |, . l |
| 246192 to L;ldp) k this closer to 246 or 247 ' This 1s an underestimate because | Ony vale within these Imits would round to 64 to ldp |
| Iy ‘ \ I| both vaises were rounded down I I |
<, 2.47 This shows the rumber s closer kp | |
: 246 |I | | O width w has been truncated to 64em correct to dp |
| iimﬁm‘ntﬁf”‘if 200 :l tt is good to check |: n kot e e en e e [ e e b e e e :
O ISigniticant tigure 1 -
SF: Round to the first | caeulations with an estimate in < 4.—»
< vanes would truncate (o > 6. W
| 3710 Lsgnfeant figure s 40 | 6.4 the vabes wodd truncate to 63 Error interval |
I} all aspects of maths — theps | 2 6:5 lre wbes wald
| 37to Isignficant figure s 4 nonzero number P v | | fncate 065 |
| ly
| I
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