Mathematics — Developing number sense

Reasoning with number &G

______________ Y |
| What do I needi to be bk to do? Hh_aﬂorcs |
I B‘J%ﬁ‘ij?ﬁﬂ*ﬂ-ﬂﬁ f:f;o || Commuktative: changna the order of the operations does not change the resuf |
l, r:m: vl e merialen n'I‘P'I;;_k;j: o l | Ossociative: wher uu add or mufiply you can do <o resgrdess of how the rumbers are arouped |
: o and yse menta onthmelc -Err r:i?;,mc-ls; | : mﬁ_ﬁh‘_ﬁgﬁhﬂ?ﬁ"lm I
| *  Fnow and 52 mental onthmete for froctions | | ot E ~_r we. divike by ) _ ) |
| o Use factors to smeify colulations T Expression: a malhe serfence with o mirimum of o rumbers and o, gsl ore. malth operalion (ro equek san |

* sz estmation to check merttal cabulstions X Equation: o malhemalical stalement. thal o things are equal |
I o Use ruamber facts n Quotient: the. resull of o dusion |
l. Use dlgebrac focts 1 |
I_ _____________ 0 -

| Mental methods for addtion/ subbracton || Mental methos for mulipioation/ dvson '

|

: Odddtion is commutative Subtrction the order bos Lo stay the same | | Millication s commutalve Partilioring can help muliplcation |
Ayl 0xb + Ay |

| @@ e @ e 360 - 147 = 360 - 100 — 40— 7 1] :: ‘QHVJ_ ml‘;'x@, hrb |

.. + . . + o8 111 le.'*'l'f‘

| o ® o ee Il se H11 - e |
[ - « Norber Ires hebp for aadtion 11 — |
| & 3 = 3 b ond sublracton [Ndx4-4x2 Dufsion i not. gesociative |
: The. order of addiion does ot : : The order of Churking the, dusion con hep 4000 + 25 |
I change. the. result * working in 10°s first gids 1 mufipteation does ot How many 29 100" then how many chirks :
| mental addtion” subtraction I chareg the resul of that in 4000 |

|Mental methods for decmas | Mental methods for fractions o b ok e poste. |

Me,ntal methods for fractions  Use bar modeks where possie

The correct estimation wold be
200 +4900 = 1100

(It & being shared 1o less parts)

Bigger — the arewer wil

be smaler

(It &5 being shared nto more. ports)

whal & dore To
ape the resul

I
:I‘ut Phing tfm a decml < wil moke. the orignal vale smoler g x 0 - : : e sper 2 of g money e I I :
Methods ormﬂtr-i:dm 2 x 003 . . 21 ' '
| o o Methods for diison 15 + 005 | L £2 |
: J2x3+38 L o) ¢ 100 soca ‘ Milipl by poriers of 10wl the | : o mach e fhey e o e b |
| a2 003-00%6 J{ 12x oca' no3e duisor becomes dn infeger : | *——fi— :
T'Ie,thmkfnrad:ﬁm 13+2 = [ | I | . 5 ¢ oo
: uoo#s e ] |: 5 I I J whal & Jo £ 57 I
I oS rainar 150 =5 =30 : | 3 N :
07 =47 3 3
I 4 4 4 I | I
______________________ —_
N ot b ottt — —————————— " T T T T T T T T 1
| | Using factors to simpify calculations [ oaxans [ 0 ) mytpioston s commie :
: 30x 1o [ AxJx3xdxdxdxd ] [ 6x I0x 3 l Factors can be mulipled i any order |
_______________________________________________ 1
ey + T T Ir = T T T T T T T T
| Estimation | Nomber facts |1 Olgebraic facts :
| Estmdtions are useful — especially when using fractiors | | ke [ 244 5- 620 J I :
| and decimals to check if your soltion & possibk : : - | : [ da+ b= 10 ] Everdhng ¥ 2 I
I . I
|| Most estmalions round fo | signficant figre I For mullpicalion, each volve. that s | [ 0la-0b-05 ]I
| | : mufiphed or duided by powers of 10 needs [ :
o bemben to ¢ Fuenfhing = 10
| Estimations are useful — especialy when vsing fractions : | to happen o the resul | : / e |
I ord decimoks 1o check if your solulion s possibe | : l | [ G*b=5 ] |
: 1 620+ 04-50 | I | |
210+ 894 < 1200 ] I |
| [ 1
|
| - ; DU | .
| The s e becase even if both rumbers : : m';;i ﬁq;fyﬁigﬁ%:k; gg; o |l ”LJ::E T;' Ot 2 to e ot :
were rounded up, they would reach e QSO ECOM©NG SMAr ¢ : L -
: NETE TOLK o rg)_%l r:#r]ww red I Smaler — the answer wil be. bigger : | eharang but the [ Gg+b+A2=7 ] |
| 200 + 9 1 1 varables change |
| ! X |
[ | 1
| I | |
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Mathematics — Prime Numbers & Proof

Reasoning with number &G

o e e e - -~ """ "”">”"»¥*"‘"¥"="»”"="”"—-""”"”"”"”"”"”""”"”""= 1
| What do [ need to be able to do? | heuywords |
I Bg the end of this wnit you shoud be dble to: | : Mukiples: found by multipling any rumber by postive, ntegers I
I Frd and use mutpks 1 Factor: infegers that muftiply together to get arother romber I
| *  entify factors of rumbers and expressions ] Prime: an witeser with only 2 factors |
| Recogrse. and wentify prme, rumbers | | Gonjecture: i statement that might be true (based on reasoningl it i not. proven |
| o Feeoorse ‘“’*'F“I and i nombers | | Counterexample: o specil tupe of example. that dsproves a statement |
* Find common loclors incladng HLF | | Expresson: a maths sentence with a mnmum of two rumbers and at keast one math operation no equak sign) |
I, Fnd common mulipes veldng LCM : ; N i
: shbal |1 HOF: hehest common factor (agest factor two o move rurbers share) |
| 9
| |1 LCM lowiest common mutke. (the. first time the. tmes tabke. of two or more. rumbers match) I
| H |
______________ S S ——
|- - = === W o T T T T T T T T |5 T T T/ 1
| Moktiples e “mes k" of 0 gvenrurves 1, Factors || Prime rumbers |
[ ) ) e e e e et con rep cepresent fwlos 90000 00ee (| niecer |
[ Al the rumbers i Ths k(s below are mulliples or 3 II =|.:: II_II ) 0 lor le 10 II . dﬂ“ e 2 factors |
: [ 5, E;, q, |=Jl|, 5... } [ .::.1:', i':lx, Q% ... ] :I SAA A I: * and |TS€|’|: The first PIME. rUmioer :
The number itsel ¢ o eth even o rmhe
| The It corbrves and doean'! \ I : Faclors and ex ;ma_,:'s 5 '.'.’xﬂ'.t:w ¢ : | e only even prme. rumber |
end
| x coud ke any vabe ond || ...... Factors of b II L how-to quick recoll !
| Men exarpke of 6 mutik g5 e e & 6 e of I| x| 0 bxx bx, Loz, 2x 332 ||| eamor quick rezal. . |
3 the. grever vl dlo be. g ’ “
| eosratamtpeat 3 e TR g . (2337 uB7R22.. |
becase it g 3 x 19 Jx % 3 3x % 2 |
| Wttt I| } ” 1 |
e ———— == T _______________________I
| Square and trianaular numbers |IGommnfaatmdeCF ([ 15 acommen foctor of dlurbers | |
: Square numbers ®® 0o Fepresentations are useful to understand || ammen Sactors ore factors e or more nurbers share I
1 Seugre rumber _ |
| o S8 o355 || HCF — Highest common factor I
oo [ 149625364964 ... | I
: odd  ewen odd 1EA6536 4 I| | HoFoflBmd30 | Gommon factors I
| Trignaior numbers || (factors of both r‘Urr“bFﬁ :
. —
| Representations are usefl — an extra counler & added Lo each rew row I 2369 18 L4306 |
I Ok i i Lol rusrbers :I Al Bl \ HGF G I
: o ... an gel G S, rumber I: |, rl j E-} 6’ |U‘ |E-}‘ jn I
le oo eee [ 13605UNN%S.. || 6 s he gt fclor ey e |
e s — — ——— — —— — —— — —— — —— — — — — J l_ _______________________
P T Y T L T, T T T === 1
| Common multiples and LOM cornn mutpes e s tuo o more rurbers shove : : Product of prime factors .- I
Uplcalion
: LGM — Lowest common multie LCM = 36 n\;'. ; tme ;hrr : : mﬂ ﬂhﬁp :
mulPEs malch
[ LMo a2 ] / I I
| SN g . . I |
() asafgaon 2 e v [o) e I |
: 12, 24,66 48 60 I A : : ,
: Comparing fractions ) : I '
Compare lr,\ tions |
E 7
- +«— |
| | @é b @é }@ ‘ b
r R |
| Conjectures and oamierexa:rpbs [ : I
| | O.'] three prime factor trees repre,senl Lhe same dzccmposdlm |
Conecture Counterexamples I
| | | Multipeation Is commutatve |
| s Py Sz | —— Ftpleationof prme foctors
TR, ) | Lking prime factors for predelions I
: 0 pu.-lta;n that & Only one counterexarmpk. : I : i ) = :
| neficed for mary i regded [o dsprove o T 60 320x2 Jdx3xHxad |
| oases conectre (I B0 30x5 2Ax3x5xH I
L o ___ |
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