VEAR 7 — REASONING WITH NUMBER

Oufisto_ miths Prime. numbers and Proof

| 1
| : I I
: By the end of this unit you should be dble to: : Multiples: found by muttiplying any number by positive integers :

*  Find and use multiples I Factor: integers that muttiply together to get another number |
: *  Identify factors of numbers and expressions I Prime. an integer with only 2 factors I
| Recogise and idertify prime numbers | | Conjecture: a statement that might be true (based on reasoning) but is not proven |
| * Recognse square and triangular numbers || Counterexample: a special type of example that disproves a statement I
I Emi comrmon facéor[s mcluldIdn@ HECFM || Expression: a maths sentence with a minimum of two numbers and at least one math operation (no equats sign) |
I Vi€ Common MULpes neLdng ' HCF: highest common factor (biagest factor two or more numbers share) |
| : I LOM: lowest common muttiple (the first time the times table of two or more numbers match) |
I I |
______________ o a1
| Mokips Tre nes " o a grenurber Thatos — UPimerumbes | 5 | ‘
| Multiples  The “times tabke” of a gven rumber I 1 I
| I | ®@®ee Orayscanheb represent foctors ® @@ 0000000 || jfeger I
| Oithe numbers in this lists below are muttiples of 3 || YY) ors of 10 0% lor 1x 10 [+ Onlyhas 2 factors |
: [ 3690 5. ] [ 3%, 6x, % ... J :I Dx o dxs ok N I: o andisF  og et prme rumber :

numeer (tser IS
| This Ist continues and doesn't \ | : Factors and expressions abiaus a factor : | The only even prime number |
d
| : x could take any vabe and [ | Factors of 6x | I Le howi-to auick recal I
| Non example of a muttiple as the variable 1s a muttipk of | | 6, x, | 6x, 2x, 3 3%, 2 || am or 0 quick recall. . . I
I 3 the answer wil ako be a | bx x| R 6xx I[ 2357 (L1317 1423 29 }|
45 ot a mutipe of 3 I[x[x] | ,3,5,7, 113,17, 14 23, 24...
| becauvse it is 5px 15 et I | .. Ax X 3 |I I
| SNt o iteger || o xxd || I
e e o — — — — — — — — — — — - ———— — — — — e — e o — — — — — —— -
r—— - === [ e S e [
| SQUW e and trlanoplar numbers : [ Common fOCtOfS and HOF [ I'is & common factor of all numbers } I
: Square numbers oo Representations are useful to understand I Common factors are factors two or more numbers share |
| o : : : : : 4 square rumber n* I HCF — Highest common factor :
14,9, 16,25, 36,49, 64 ... I
: ol ewen o [ J | | HoFofiBand30 | Common factors I
|1 I (factors of both numbers) |
rignalar numbers 5 I
| Representations are useful — an extra counter is added to each new row : | I 3 | 23069 18 Ld3 \ |
| (dd two consecutive triangular numbers | b - |
| [ J ./ and get 6 square number ||‘ 30 ‘ 12356/10 B 30 HCF = 6 |
I [ ] LI y ||7
|® ee oo [ L3,6,10, 15 21 28 36, 45... } I 6 is the bigest factor they share :
e n - -
TV T 1
: Commm mUttlples 0Ind LCM Common muttiples are. multiples two or more numbers share PrOdUCt Of pnme foctorg
Muttiplcation
part-whole

| LCM — Lowest common mutiple LOM- 3¢ | The fist tme ther
| mutiples match
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| Comparing fractions e 0 e 0 e 0 I
| Compare fractions |
| % and % <« wgaltM —» % and% |
L S ——— | l
r—-—— """ === ————= 1 |
| Coniectures and counterexamples o ' ' |
I | Oll three prime. factor trees represent the same decomposttion I
| Conecture Counterexamples | : Mulipication is commutative |
| 124 i " dobing IV 30-2x3x5 . |
I The;:g\ntebrﬁr:; ;I;i:el\s::nce \:j : : MUKIP'ICOIUOYI OIC prime IfOICtOI/S I
I € |
I Opdttem that is Only one counterexample | : Lsg prime factors fo preditons |
: noticed for many is needed to dsprove a : | eg60 30x2 Ax3xd5xad :
| cases conjecture | : B0 30x5 Ax3x5x5 |
I



| T
| Oddition/ Subtraction with indices
: Coeﬂc'ﬁnt igwer -
ach square
I ij +ixj -5 ) DD% represerts x* and
Term  Term O edch cube
- -, 00 represents x*
Expression
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What do | need to be able
to do?

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

Multiply expressions with indices
Diide expressions with indices

Binow the. addition law for indices
tinow the subtraction law for indices

S
Product: Muttiply

Only similar terms can be. simplfied
If they have different powers, they
are nlke terms

Divide expressions with indices

24 AXA X AxX 3 A

. ., —

36 Ax3xAx5 5

Hadbt  _ Fxaxaxaxbxbl o

bab@—’.5x5xaxbxbxbxbxbxb 3b*

Cross carceling factors shows cancels the expression

23 017 2 This expression cannot. be. divided
220 Y (carcelled down) because there are

5db no common factors or similar terms

Indices

I I
: I I
| : Base: The number that gets muttipled by a power :
| | Power: The exponent — or the number that telks you how many times to use the number in multipleation |
000/ Subtract expressions with indces : | Exporent: The power — or the rumber that tels you how many times to use the number in muttivication |
| | Indces: The power or the exponent |
| | Coefficient: The rumber used to muttiply a variable |
: : impify: To reduce a power to its lowest term :

| I

——— — — — — — — — — — — — — — — — — — — — — —

| |
| |
l |
I 4b x 3a 5tx At I
: =4xbx3xa =5xtxdxt |
| =4x3xbxa =Dxaxtxt :
I = Qab = 4514 |
l |
' |
' |
| b* x 3p? I
| =2xbxbxbxbx3xbxb Trere aeoflen |
_ misconceptions with ths |
| =Ax3xbxbxbxbxbxb cakulation but bregk down |
: = obb the poviers |
P
I o ete a1 . T T 1
| Oddition/ Subtraction laws for indices
|
! 3y 3 — 37
1=(3x3x3x3x3)x(3x3)
I , .

The base. number is dll the same so the terms

can be. simplfied
Oddition law for indices

al’ﬂxaﬂ:am*n

Ptz — 33

I
I
I
I
I
|
I
I
I
I
I
| 3x3x5xBxB _, 35 _, 3°
I
I
I
I
|
I
I
I
I
|

3x3 30 |

Subtraction law for indices

am+an=am'ﬂ
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'\/\/hatdolneedtobeable

NUMBER, ..
Standard Form

I to do?

By the. end of this unit you should be. able to:
White numbers in standard form and as
ordinary numbers

Order numbers in standard form

Odd/ Subtract with standard from
Muttiply/ Dwide with standard form

Standard (index) Form: O system of writing very big or very small numbers

Commutative: an operation is commutative if changing the order does not change the resutt

Base: The number that gets muttipled by a power

Power: The exponent — or the number that tels you how many times to use the number in multiplcation
Exponent: The power — or the number that tels you how many times to use the number in muttiplcation
Indices: The. power or the exponent

Negative: O valve below zero

Use a caculator with standard form

amxan=am+n alﬂ+aﬂ=alﬂ‘n

" I .

: Posttive powers of 10 ' 1 Standard form with numbers > | || Neagtive powers of 10 |

R I I

I bilion — 1 000 000 000 | Ony integer |
| e | Ony number 10 1 1 1 1
| 0% 0x 0x 10x 0x10x 0x10x 10x10- 10° | between tand A xlO"‘/ :: 0.001 * = 06 006 :
| Oddtion rule for indices 107 x 10° = 1070 :: ess toan 10 I| X — o000 10! 0° ® [0 04 10 I
| | I
) @ )
| Subtraction rule for indices 107 - 10° = 107 :: Exarmpe Non-exampl. || [x 1031 /f PO I
TN
- al 32x D¢ (ogx 0+ I
r---—- - - - - ——-—-—"~—" - - - —-——-=- |: =32x10x10x10x 10 \")( || Ony value to Negative powers do not |
o - the power O
| Numbers between O and | :I - 32000 5.3y (00 :: s - | indcate neggtive sobtions :
1 1 1 |_
| 0.054 1 o o o T _—_—_—_—_—_—_—_—_—_—_—_—_ ___________________________________
|-54x10% "0 0 |0 | o | Order numbers n stondard fom | o | 0 | o e 0 |6 | o | o]
| 1l
| 0 e A 4 -2 2 0 -l Look at the power first
I :: 6.4x 10 A4x 10 3.3x 10 L3x 10 will the. number be = > or < than | :
| O neggtive power does not mean a negative Il 0.064 240 | 0.13 Use a place vale grid to compare the |
I answer — it means a number closer to O numbers for ordering
|

_______________ _||_______________________________.l

r-------------------=---- -~ -—"=-"—-—""—7""""7""""=—-"————— = |
; Tip: Convert into ordinary numbers first and back to
: Meﬂtal CGMGUOHS : Oddltlon and SUbthtlon standard from ot the end :
41000 @ 1°x® !

| 6.4 x10x1000  Not in Stardard Form 1 |
- 6.4y 102x 103 =24 x 10° Notin Standard Form|| Method | 6 X |05 + 8 X |05 Method 2 |
| Use addtion for indices rule —

= 0.4 x10° Ly I 600000 + 800000 =6+ gxl0° |
| ———— = A4 x 10'x 107 use addtion for || 00000 iy 1 |
I = 2.4 x 10° indces e [l This is not the - } . I
! 2109~ I L 0P final arswer W00 |
| X Divide the valves cementer the oot for Sarcbrd | = 14x10° |

=2~ 4)x |O3 emem loyout for f orm | More robust method
| : | I Less room for misconceptions |
[-05x10° Ory rumber Ony integer | | | Easier to do catuiations with Only works if the powersare | |
| beteen | and Axlon || negotive indces the same |
| s than 10 || Can vse for dffferent powers I
L = ol I_ _______________________ d
I | |

Use a catculator to work out ths
: T"k)mpmtlon and dwision For muttiplcation and duision you can ook at the :: USIYM  cakulator 14 x10° x 39x10° question o a stk de@ e of :
Division questions valves for N and the. powers of 10 as two aceuracy

: L5 x |O5 A can ook Ike ths separate cabulations |: lput 14 and press Then press 5 (for the power) :

0.3 x 10 / 11 press (X)
| | b This gives you the soltion |
| | Input 39 and press Then press 3 (for the power) |
| @X 0°)~ x 10°) Il Press (=) / |
I Revistt addition and subtraction laws for indces — || ' ) o
| 5. 103 they are needed for the cakculations | Clck cabubr for video ot |

x 10°-10

| || To put into standard form and a suitabke. degree of accuracy |
: -5y 04 O Tor nioes biretionlawfor indees Il Press and then press 7 for sci mode ‘ Orener 55 108 ‘ :
l |

| Choose a degree of accuracy so in most cases press 2



https://www.bing.com/videos/search?q=using+a+casio+calculator+and+standard+form&docid=608044502750464883&mid=79B649FE748118FB662E79B649FE748118FB662E&view=detail&FORM=VIRE

