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dp R RE AR AR REPE MR G 2 e (R R | B D R AR e
B EiEAR o

® EHFPNFAEIEHT PREIRBEONI R § il F kg1 L
TR T e ARk R R AR

® 21 ElHi AT FIRBMAEARF L ORI BHATRL G B e
4 o
YU B $ R 1 I R RE AR LR AR - BOE P F R 21 1k B RgEle

BB .
-~ # ¥ 4212 (Mathematical reasoning )

ﬁig fﬂ.gé JJL\}:J:L" F%—E 'ﬁr'f%pé‘ € r ?M{.g’;é eréi E”hFFB'&E’ #Z"FVE%F l'—o-Imf" %
R F_%« RERE > v e F ol B DIER G § ilicF 1 B kiR
R R KRR AT R R R e ] T

BE AR AMFRWESEE

X

EEE R R A A PEIR ALY gk g TR F R R
g 4 FEL e R B HF PO PR A N S BRI N A
BEF2z BEFAfrEE > P R EEVY L 4 X BIRDE SR F 0 PISA2022
EIEEESS TSR INNES FIRES SIARNCE 35 Iy
(Understanding quantity, number systems and their algebraic properties) ~ 7 ¥ #&
2R % 2 B 8 % #c ( Appreciating the power of abstraction and symbolic

representation) ~ L F Spa Rt ( Seeing mathematical structures and their
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regularities ) ~ Figcr § 2 B e B % (Recognising functional relationships
between quantities ) ~ & * #c & ZEH 7|8 % % ¢ (Using mathematical modelling
as a lens onto the real world )¥2 7 fz % i3t ey 0% < (Understanding variation
as the heart of statistics ) ; PISA2022 & 2 &% & anffev RE 4 F Y R+ oot
PLE e Foc B REE 2 AT S o T AT A MAEFEH

L RN X

BEERG AT REEY R A P-4 2 A @ iv a3 dd o
BRSO EELH AT N3k (OECD,2018) o i v 1 -4 E ¢ g T enE
PRESET PR ARG EP WM G 5 A PR AR T
BB TR R YA E o E Bl MR R R e A R ARt ATl e BiE
FoRBEFBEFE RGN EET RET R AP G SRR
A-RAE Bl BB AT BEREP ML s B Y 2R k& g i

£

2. WHEPRE FHAN

B EF R T RGE - BHRER fiEAR BRI 2
ST RS R A U FOE T N AR RS B AR
TH 2 BhGipy HEFESL 2 F M B B4 Rk el S 3 kg 4
FooF O B4 RRE LB B OBE @ A PR T 2 N LR A
R EARE S RSO AT SRS SRR R g ehdT o S
MRS REH it > MBS B Tk B OILRY AT o
3. WHSHuRE

HE S e RS PR A ML APy MR IR B RLA Y T i
A SRt D H L AR #F R (Affenfa @ iy A jagd &
WY o {0 fREE N R A T R R R Fle AP g

4o B R R B T R A

S PP A AT KB F o - BT BH RS

14



AR BF Y EFoR M SERY A LR BH AR L Y
oo FEA A, S el (5 B R RRERE 0 BBl il BT k2R AT B
dott B g I Ay HEA] > 100 B A5 ~ 417 0 EAIF G 2% 0 LR E
FEOFE AL RS EL AJlrE T SR VE S B R S L Bk
B TRY ZL BT RHITRG IR E > b FHRTOERY > F
AREROPBRESESTZ FOM A2 T EnEEREERLEESE
#

BB ) E 40" B8 i = R R o A SR A 10 kT A g
G ok S TR~ A 47 35 2231 (OECD, 2018) » %4 # #i3) chifz @ >
R ERLT REHEERAN N I PR PERFIERERA LEER Y
B EFHEEF T AR RS BT B RRE R LI AL EE
Pt At g o AR Y EE WA EFERFHER B2 R R
RO FRE R g ¥ @ B 1 ERE 2 A PR R AR
oAk o

6. i3ty
Bty A R g BRI G B X il TR R S R A

£ 5V e A AT ] AR AL R P S - BRI e R
Bt ey ¢ e - BERTE 4p (OECD,2018) » ¥ 5 byt fichy b
WY A AL AR R T LN e ity SE D a- 3R T3
AT RSF AR o TP ARERITauEY > B4 e oolidy &

7SS B R T RN - SR i 0 B F LR
7

/J

k=
= ~ P Efz 442 (problem solving)

B PISA i 2 447 0 RARALBMAEL G - F2d & 8 ehip 4 >
#-H o Ta58 ) (formulate) ~ "&* ; (employ) -~ "% , (interpretand
evaluate) = B % I i 42> L2 8 4 4o im 5 iE P AL B A2 K fR 410 X8 o B 48 it
BB ARASER B RO SRS SRR ks S
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B @ A ARARA AELEREEREYRADERF ? TR
TR o

b PISA B Rl d P 0+ €852 ~ B 24 FIRIRAAGTE
BEP s pw L DAL 8E 8 | (Formulating situations mathematically ) ~ ™ &
P EEFMAE ~FEF - 2K {-42 2, ( Employing mathematical concepts, facts,
procedures and reasoning )2 2 T 2248 ~ i * 2 =@ 8 & % | (Interpreting, applying

and evaluating mathematical outcomes ) » 12 ¢ & B|#£3tiz = B AL m P 5 o
1 &G 8

EANErEL UL B R TR AT TR S E AT L S

2
Fenprl > TR Y P E R B S I R iR o B
REGC S0 PRl 58 Rl g BB TR E G Y lE R e o &
Ljdcat ~ T O SRR S R P RS R e LY e
Ao TR S B S KRR AT

f PISA 2022 #ic 2 45 ¢ AR 0T Bt T3 e o | s s
(1) Ep-if § e i)
(2) P N EFE R Y RPHTHRT F e > T RTE L R
(3) FEah AL s chieF i (@ 3808~ B iR 2 41050 )
(4) it M R WH G EF 27 (IrbilEsfz)
(5) FERlcd HoA friit T © #B- 1 e > # F 8 er 2 BR
(6) REFBBEE " > doi ¥ g hRde s 5L LR F PR
(7) 3 BN ERNA > ¢ ERBEF ML eS8 foiidf § BX
(8) MizL 2B 2 B HBF T e S L B8 o) 2 Bl %
(9) Eitdap | FF5 & 4k
(10) ##8 ML A Ay e P A RS MA - $F - RAS2ZHA
(11) EHBFFh1 L 5@ % 2
2. plE- kSldp 4 ARAREEY BE ML~ FF 2SR
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"Rt g A BN E Y L - e e B A R HREE
FORFEARE AN ORI AR TR AR BEL S D2 RN DR I B
B2 cnl k35 A e S A E R AR A Edpa St kA e
B E o R BRI INEE LSS DH I margg 2y -

B PISA2022 #5247 7B ™ Bl i BB g FF A fodT
HEH L

(1) &t+f %34

(2) B3/f§ % %%

(3) E#FF Ko}

(4) #Efod o Ko kP P HF 2 ¥

(5) #* HF1 BRI HmEN TIE

(6) a&5frspre » JWETF R~ FE i

OOK iz T ¥

(8) HivHc M4 W0 A0 RB-BE T3

(9) tedfrised % 2 @47 kb 4 M

(10) 129508 * BB iEAwn F e % 752 A & FFp o
(11) F L8 %% BERirEp k5 2%

3. ERTHY RABRARNOAEZEEERE AT TR KT LS

"R R R EFES (T HARE) A PHEHERSEA S Ik
HEE BEILEEFEF L I BEARY IR ADERE Y B e

FEWIE LR AFRY PRid

(dm

& PISA2022 4 %47 A1 B 1T Bt T2 s e =R EF S | it

ki

(1) M EBl& EIR B

(2) 13330 15 2 320 i

-
’\m
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(3) I F R w2272 R
(5) TfREF L RAAcm B EEERA S A TE NS R oy 0 LI AR

(6) FHEF s+t main L7227 A &
(7) 7 R L 2 3 F o Rl 4]
(8) F RArFazal & i 't
(9) F* TLE{F E LA FIR > T EHERNER
~ 3 E 3 Ao (Mathematical Content Knowledge )
DR A E N o T R APRE Y AT R R T HEANAE
FIREEF R0z KA Tt o B4 BHE Y I o A B Rk
BB R R 4 o I A A - 22y £ & ehE (OECD, 2018)

PISA2022 #§ =2 4t * ™ 4 B p Fagw @ i 2 p % (Change and
Relationships) ~ 7 @ ¥23aj4k (Spaceand Shape) -~ #&¥ (Quantity) ~ 7 Fx T+
2 8 (Uncertainty and Data) -+ 45 iE 5 3 % ~ B B4 2 g1
ZERITE - 3

® iRl % (Change and Relationships)

Gp AR R F e AR R 2 BN Ap 3 B TR A BT 3 AP LY
Bt bEE YV UABEREFT CKE LB E O HRER RS
P de g it BEH P RF AN A e Bk v AP 0
RAFDAF o blde i - BRRE Y 0 7 B REBEA «i}iﬁxﬁ"‘ml’a‘g %o

oy

TOFR A KBk > PISA B TR ERE ) B P B
AR EARAMM A E RLYRCER G a & ABIIM GOl B3 7 L2248
e b dodp Hehd 0o - F’“ﬁq‘ e RGPl AR T o FIERALG
i&.g.\;;r;ﬁt%g@ B%E:I]ia-* BIEE R vk - R JLJF]Z A=A fia%ﬁg—g ’J,E'rﬁfag
AR K AKX P o
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® 7 fF¥rajk (Space and Shape)

A AT PR BB LT FEARDEFEIR Fo 22 AR Ao
RO FMATREY fdcr B 3 B SRR B e k R o R
Lo ZEREY e SRR T B Ak e e

PISA » # 1 5Y F}Efﬁiﬁﬁj PE R B EY LB F T RA] 2L
SR EE Y HH R FEE A LRE RSO TR Y EF WS
Ak s RE Y FIEE o T o PISA M-8 ig i r 2 B AR AT & 34
POl E A G- kAR AR > 4 s Ak e 2
R
® ¥ (Quantity)

BEEAAPLLFEY RY R 2 Y HORS L v T e AP
SEE R ES NS SRS RF 1ol SR SRR E SR S
BTG R R N S% R EEE s AR R AP FAEE Y o

PISA + 53 TR %at, L &4 ba #7

g
|\
*’m}&
?5
N
)
et
S
E‘n
>3
A

A ROTREEY o R B R RS AR R T RE

HEd T BB FTE R R A A 4 T B Y TR ERE
HE R 0 Gl T RHRA 19RE B HeisE o

® g T (Uncertainty and Data )

BAPhEEY S GAFFFL IR E AT AP SERY
H

24
%%Néfﬁﬁ?ﬁw’iélﬁiﬁ%ﬁﬁﬂT’ﬂﬁﬁﬁiééﬁvj%ﬁ

|

~my
3y
3B
1%
B
H
|
(S
|
=y
)
=
e
FJ,4
]
crn\ﬂ-

Fwoo bldrE PR FIEF S E A P I E R

IS
)
-

b RDEBETF - BEFEERE > PISA A2 B E TGN F
S TR AR - AR FY A FEOEAT o Rt AR M s

BOpE > E 2 BEHCA T U 3 AR KT DB KD PR

w21+ g Hir (21st century skills )
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Fls 22k (- & PP 7 ST oAb g L RS e AR E I X o B A kot
P TREF D b SR ERARA IR IS RS Y K=
oA e F A 2R 21 ki &Y BE (United States-based Partership for
21% Century Skills) # 21921 + % $eit 5 @ 7 PISA &% :E @ s Eﬁ‘#ﬁ B 21 & &
Foa hFOR > A PISA2022 # B ZF 457 0 00T B R 21 & e Hoay

® A+ ¥ (Critical Thinking)

FOHBR Y LR RS R ALE AR Y hfe % &5 % (OECD, 2016) -
BEFMoTERE HF POl A BEIREAIT BB AL
- B R KRk BHE R Bl R ARt A LG R
Hufidenird s Hil 0 2 BB LARANERFF 20 o

BUeh o i P 8 R R AT A5 38 7 A e gk i}i—fg FRAE %G
FEML 4 A48T ddp B nF B GE o A T BB Rk 5
( Partership for 21% Century Learning, 2019 )

® £]:¢ (Creativity)

PISA #-f3i8 L& 5 B BB A ~ RR] > 055 - M i% o Al ATH Y
REDORZ RA AL BR FRURATDIE R P S LR 2 kY

G PEAR AR E o Al N - PR % o

&

LR EER R RPIEREAT R U D A PR B Y i g R4
A B gl drens % £ F & £ ¥ 0 E B4 (Partership for 21% Century Learning,
2019) -

® =7 2347 (Researchand Inquiry)

EFFTRETAF L BEIET RE BGRB8
iz (Katie,2010) > 3B 4 3 45 & o B AL DHIRE Y 18 il >
wW§a’@aﬁ%&£‘%ﬁ‘¢ﬁﬁ%ﬁ§%%’pﬁﬁﬁzwﬁ’u%m

FTenEF >~ BhaE R NFETIRE S B
® p A¥e ~aidqodF i (Self-direction, initiative, and persistence )

Knowles ( % Hoban 4~ Hoban ¥ >2004 # ) #-p 1 8% ¥ % 5 - B/ &
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PR 0 BARRBRAFFEUFREY TR OBV PR o mEEY TR E
B * BV X N2TeE Y35 A FEPFRERAIEENE L4
AR AR R P el R S BV 4 A RET
ABRRLEFE (L ERAVA KT LN E B AR 0 2018)

® F et * (Information use)

EHFTARY DS o IR R R AR S N ERET YEEE
WL F LW A7 (OECD, 2016) © it 496 Bl#cAl e 7 4 24 » % GGB -
DESMOS » LR B jic » T #-H T IR A {74 o

5 -@ Eb/ﬂ’\?\ ’}’F.y_ q;?]z\ m?‘;% v ig: ‘*»T’ Se 1l 1E‘_f‘r§1§‘j§ ﬁllk‘f;\' éﬁ.;;"‘%]ﬁ\;
A S H s e F )50 P R e 1 g g it 1 i
Fhropaff 2§ @ i * PR FEREARAS (L2 ERNAFRT RS L 55
253 > 2018)
® ixpn % (Systems thinking)

SERHRE RSN P LR B A F AR L RS -
P A2 BB B Ap 3 B Tk o b - BAFREGORAEY P o WS FEER
ehd 4 R T B R F2Z BB i Edee > Ep doP 23 ER fop i .

Orit Ben-Zvi Assaraf ¥2 Nir Orion (2005) %5 & SolE 4 ey 4 8 59 783
BORLR ch i 5T fRF - B FpeniBAR S B o M o BE 7 sk A 4
R Ae - At TR HREIER 0 T FRF RS e Bl g )
® & (Communication)

FUR-gAFE RN > A H F A@B L v ivd (OECD,2018) -

oy
cr
‘QN

Wi A g BE RS BAARR  ERF RS e H AL

PpFs &L Fpu e fi ~M % @Y B BN E A LR E PELAD
BT ol S E AR PELR R ITAER  F MR Y PR
Rt M EREER TR DER (T ERANAMKT HAES L BF LS
2018)

s T

&
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® & 2 (Reflection)
FRELAAp g 2 T R 7 A fos|¥rniE Az - £ & (Dewey - 1933)

BOFLHELY IH- 24 B EA) 8 el 2 e ehik R 2 3

TR A it - HRHm- B FARENT R AF Y ERY 5V

VEER B A s B8R E B Ari chIL R @ P e ie o

AR RLBIT I e Y -

22



EIEN I S = IO

FPE il AR FERS S AN MAAA R Ak
Frrima Ty, 8842008 | (FF2015) - kF£E akF
PHREFAEVELR DL S REFFT LT RPLTRIEOP F HP ~FBEF 0 kK
OB EORFER T, A BRI EFERORET R AR A KFT
PnfE b S RY R R AP AR g 2 iRl g g
PeRAFA g 4 Bl B 4 g4 (Dubravka Glasnovic Gracin, 2018) - %] »
FRFT O FRE - FH AL ETRIAEE N RFREEIFLIFY L ER
(Lianghuo Fan, Yan Zhu , Zhenzhen Miao, 2013 )

s 43%‘
T
o \%-,\:\
T
4
*
g

a2 o e E L R P RIRICT SO DI AR 0 M DRE P e
4 S kAL E ¢ ehp § (Zacharos, Lavidas, 2018) o G4t - & R XA A

KT HABERE > A2 kvaad > Tapg  ~ Tad )~ Txe 3

Y r;;\:;T‘_Jf,—'rT-— Bz —fgPBFA R EEY LR o EFAE A

Lot R S BRER o R E S - 87 ifﬁ??%%éﬁﬁ’%—

A 24 BBRES - EIFRISE BATS w1 EhE A
AR e blT 1Py -

FIt o i b s R AT 0 E - BRREDRKT 2 £ E G A
k’m@%WM&ﬂiwim“ﬁ’vuﬁﬂmm»?#pW$§%ﬂ%
SRR L AR AR E A TR ARKP L S S ERATRAE 2
¥ (F4F > 2015) -

nE

F_*

>

¥

ﬁﬁ%%ﬁiA’ﬁépféﬁ‘iW‘%ﬁﬂ:@ EICHEY S Sy
FAEgEa s 2 {2 A VY ROF - FRATHERY BESRREANF
2O BEF T SR RBRERNE - BRREKAT S 2 LB bl
PASPRMRY HF N GRE D FRB PR B E
'b’"l%”‘*fi@ BRI B R R R RT SRS KA E w0 R kT
P EREDE TREAREFRP IR 5T (P 0 2015)

SRS

B 5 ARRAR S hE T F o RAM B F R & R 4
TR ORI A AT EA S R AR BERATEEF A RA (3
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0 2018) ~ K o FopF T A el R & —© il A 56 (R
B> 2020) -

SEMIEBORT] AT L EES BT S T BFER LS

% % A o

i)

3

-
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35 Bk 4%
) R AR R R A2 AR #HEER
£ 1R AN R 214 %23 At
»  HRERRLRHIL i o
ﬁ $8h RRIRAR | o i ;ﬁ 5
L ﬂ.‘gé_;* 1 2 . 1
| BOEARAE Ik EELRET AL
e il % 41
Y EEH Alipijeg
= ' R %

singral
AP A PR S

B2 145 %5

AETT R PISA2022 ¢ SRR BE P PR L ~ BRI A
21 2 e P Z B R A FR NI A S RO IBEERABEF L i
BF AN Mk rpl B AirE 0 RRES RGO EI AL T2 A2
BEEYR L aRESHEE A RARAR AR R 21 ki 2 B
Fofh o ERAFIHESFE DR T Rz BRELY - BHR
BHAZ G REAETEEZ T RATFFBERERT AL EEZ £ )
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RAGKHRFR hems £ 0 RBLT BT B RS A R PH g -
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E I IR SRl S

- HAER
CREHRET  EA R oR s R F L RE R4 P EH 1B
WEHAEFBEE O 21 > EH MYP Mathematics 2: A concept-based approach

IS
m

BH AL L H IO TS Sk R N Y S N BB A ol o
FEA B A > A EY EF TR R RS S g a0 P g2 PISA 1B
F BN B A7 FOFRmed @ % e KRR 2 Ea & o
FI Ay EHE LT IBEE A T ER AEFRBE P 0 IBEE AL
e RFE R AT I BT R
=~ H ~:EB

*F 3 . MYP Mathematics 2: A concept-based approach =t &t 1 H ~ 1%
ST % 75 £ 44232 (Quantitative Reasoning) & p ¥ 4 & ¢ &g F AW

—_

ELhdd o APFRESGEYENGRLL S TREFE > I i is
,‘E‘ LLPEQLLT;JE‘,A[FE'#’)}"L’[‘]——$§

A "T*’E’ﬁé#‘% » B ts IR RS K B AR

Eitgam-s o
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N R SR P E N e
F gt pop 2472 (Content Analysis) » #- 1B #c8 sk A 2B - ik~
Ayt~ - EERE - EREP A BB AT EH > # @ * PISA2021 2 #v’ I
BRSNS ATHED 2B T RBE L 1T 0 it IB F A E - JIE A
(Ratiosand Proportions ) # % & 4 #c8 % % (02, Sl & o 37 (8 chlicdy 5 % 2
it Uk E IR e e iRl o

FHTE N BEERAEGEAY B LA TR D
i) o @ % PISA2021 Y 0 DB, TRAEfRAEA, ~ TS jam
oo PrEd 0 E P21 & fa | e % 47) = ha 4748 B 4 (codingbook) -
HHE T AR AT BRI P 7& PR e TREL R, 0 &
FBIER 5 RARARAROATIE D § TR~ TR | & Taf@eirg
EZBIAEP BT CANS TP G ThE 2 H NPT - TS
F%E BEL A M rﬁz?%ﬁéﬁ’#ﬁ.%—J ~ U e TR e TR
PR XA BIED 2l B A e TP G F#u;rq,yi,g,,dh NP JECITEN

5

TEHEL TR AR LB TERaR Y o TR

~,»\

oo
TEd TR R £ 8BIHER BT BAITE R LITED A hE - B
BPRFHRB FEAIHED RPRESBE L L6417 D GEP R
MH Gl s 0 EAIE il AR R AR RS R AR 21
ST P - BATIED B L MIREH T IR F A kS F
PRGBS NEREFRMAI DAY e £ hE - B L E TR Nk
WP BEF KA BAFIEFT F R0 -

P RS i IBEE kA EnGlHE A o A8 S 4
G R LR 2R N AR E A gAY R A S
PISA2021 s 47 e T8 vk e ) ~ TRAfRA AR ) ~ THBFREP L |
32 P21+ & Haw | e B2 FHEA) & eha drag B 4 (codingbook) o ¥t H & (7 40 fG
FrFadc S EHRELNP IBEEFAL P EVHEAY B

s 7 A S B ALY 0 H R - hH B BT bldopt ST H =
A2 FRARFETEDNA R EY] ERBEM KL REFIHET RGN LS

\
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R S22 - S ud

AFETHEY PN FAATE O T FREAMIBEERAEFD S UG
AATEH e AR F A ITER S AT H o ¥ R F AR AP NP S
PERA-BFE- B30 F % (%* 2 52000) o

B IBEEFRAY P RR- Bk AE s - B ER e - g Rl

LA X BB AT E o T e A 1 R 6

ol

W | i
Proportions
Two equivalent ratios form a proportion, such as the following:
g8 or 2:15=6:30
15 30

Proportions and proportional reasoning can be extremely helpful
in solving problems.

Solving proportions

You have previously worked with equivalent fractions. An
equation showing that two fractions or ratios are equivalent is
called a proportion. These proportions contain patterns that you
will discover in the next investigation.

O Investigation 3 - Solving proportions ‘}'\"'e’l'og
Look at the following equivalent fractions/proportions. B
2.4 10_4 L 110
3 6 20 8 6 24 4 40
02 S_10 a.s Lo
15 3 6 12 4 8 5 15
3_f2 2.6 4.2 00_4
8 32 7 21 9 45 250 10

30



Look at the following equivalent fractions/proportions.

G B & &

10_2 5_10 3.6 2_6
5 '3 6 12 4 8 5 15
312 2.6 420 100_4
8 32 7 21 9 45 250 10

a Write down patterns you see that are the same for all pairs.

Share the patterns you found with a peer. Which one(s) can be written
as an equation?

¢ Generalize your patterns by writing one or more equations based on

a_c
the proportion —=—.
prop: 5 g

d Add four more equivalent fractions/proportions to the ones here and
verify your equations for these new proportions.

O Investigation 3 - Solving proportions Qee

Bl 52 2 A 47 H 45 5] -

- BRI IBEE A PR 2T ELE A RS TASZ BA
FH o B— BRI N kAT 5 - Bkt Ao R 2 30 i e
A0 BERINT LA - BB G T L -H R /,,\ﬁ;w;gt—g{w 7550 % 4
T oo
Proportions
Two equivalent ratios form a proportion, such as the following:
1 28 :15=6:
T or 2:15=6:30
Proportions and proportional reasoning can be extremely helpful
in solving problems.
Bl %2 3 4458 b -3 (1)
$ o BRI N kAT E - Rk AR - BEREMAL T - B

THRAE [T 0 LA BRI MR S F 2 hE Y R RR 2
B b EY §F - BREF A AT - Bk APk gHer

FROFIR -
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Solving proportions

You have previously worked with equivalent fractions. An

2 equation showing that two fractions or ratios are equivalent is
called a proportion. These proportions contain patterns that you
will discover in the next investigation.

Bl %2 44047 H =8 6]- -2k (2)
BRI Ko TE 25 - BIFE R AR LHUTETE L b aiEARY o
O OEBRNRPBERLE It EF I ERE GO B AT REE D BHa

KB p © @ T hE R o

O Investigation 3 - Solving proportions é'\"e"bg
Look at the following equivalent fractions/proportions. B
24 10_4 18 110
3 6 20 8 6 24 4 40
10_2 510 N 2.0
15 3 6 12 4 8 5 15
3 3R 2.5 4.0 100 _2&
8 32 7 2% 9 45 250 10

a Write down patterns you see that are the same for all pairs.

b Share the patterns you found with a peer. Which one(s) can be written
as an equation?

¢ Generalize your patterns by writing one or more equations based on
the proportion L
b d

d Add four more equivalent fractions/proportions to the ones here and
verify your equations for these new proportions.

Bl %2 54 45 8 4§ b - - B
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Did you know<?

The legend goes that Pheidippides, a Greek
messenger, ran 25 miles from Marathon to
Athens, to deliver the news of the Athenians’
victory over the Persians in 490 B.C. The
modern marathon distance became 26.2 miles
at the 1908 Summer Olympics in London,
where the marathon course was designed so
that it could start at Windsor Castle and finish
at the Olympic stadium.

The oldest marathon in the United States is
the Boston Marathon, which has been run
continually since 1897.

. Practice 1

1 Simplify the following ratios. If a ratio is already in its simplest form, write the word

‘simplified’.

a3:b b4:6 c12:16

d 100 : 200 e 700: 35 f 04:6

g9:10 h1:6 i 950:50

j 13:200 k 1006 : 988 1 64:16

2 Write three equivalent ratios for each of these ratios:

a2:5 b2:18 c 9:27 d 10:25
e6:7 f 15:45 g 8:1 h 12:3

Bl %2 6247 H =450 =
B BEGI IBEERAR LTS PH o PRI A 33 BAYTE
o s- BERA MRS ITE L - MRFEE G EA I B i S B
TIRAS PR fe R AL O RE A R G M B M o o BB
BAmL@Fox iwsldef 4 $08 haiFd o o

Did you know<?
The legend goes that Pheidippides, a Greek
messenger, ran 25 miles from Marathon to
Athens, to deliver the news of the Athenians’
victory over the Persians in 490 B.C. The
modern marathon distance became 26.2 miles
1 at the 1908 Summer Olympics in London,
where the marathon course was designed so
that it could start at Windsor Castle and finish
at the Olympic stadium.

The oldest marathon in the United States is
the Boston Marathon, which has been run
continually since 1897.
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1 Simplify the following ratios. If a ratio is already in its simplest form, write the word
‘simplified’.
aj3:s b4:6 c12:16
2 d 100 : 200 e 700: 35 f04:6
g9:10 h1:6 i 950:50
j 13:200 k 1006 : 988 1 64:16

Bl %2 8 A 478 =45 b]= 3P (1)
SRR keo i E S - FRPOEEAP N BEiEp ¢t ¥
Bt o S RE A AR ot i F A o

2 Write three equivalent ratios for each of these ratios:
3 a2:5 b2:18 c 9:27 d 10:25
e6:7 f 15:45 g 8:1 h 12:3

Bl %2 9447 H =4 6] 4L 0

Bl b A EIER A S A5 H R Bl A S FREP & # % T enlk

B S A o $ - A0 F 8 Pl F A o 1L X eha) N

FoEEp ZEY I aBEMALSER . R AT AL AR T
RSB EA BAATE o RS TR R (TS A T -
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Activity 2 - Competition in government

Becoming an elected official usually involves competing against other
men and women for the same position. Once elected, these officials
must then cooperate with people from different political parties

and viewpoints in order to effect change. In this activity, you will
explore the ratio of women to men that hold elected positions in the
governments of various countries.

Below are data showing the number of elected seats held by men and

women around the world.
Argentina [ 130 199 329
Australia 73 153 226
| Canada 88 250 338
| France 223 354 577
| Sweden 152 197 349
| United Kingdom [ 191 459 650
Unrtepjta(es L 7104 431 535

1 Make a copy of the table and write the ratio of women in
government to men in government for the seven countries.

2 Which country has the highest ratio of women to men? Which has
the lowest? How can you tell?

3 Now, you are going to use a decimal and a percentage to help
compare the quantity of women in government positions around
the world. Fill in a table like the following to help organize your
information.
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Argentina

Australia

Canada

France

Sweden

United
Kingdom

United
States

4 What does a percentage mean as a ratio? Explain.
5 What are the advantages of using percentages to represent ratios?

6 In 1991, Argentina adopted the world's first gender quota law. The
law mandates that political parties nominate women for at least
30% of the electable positions on their candidate list. Which of the
countries above have at least 30% of women in government?
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The Proportional Olympic Games
1 Track event

a Your teacher will assign you a short (less than or equal to
400 m) individual track event to analyse.

b Research who won gold, silver and bronze at the last
summer Olympics in that event for both male and female
competitors. In a table like the one here, record the name
and height of each athlete as well as the time it took to run
the race.

Medal | F

Gold
Silver

Bronze
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Suppose sprinters in this short race ran distances
proportional to their height. Would that make a difference
to who would have won the event?

¢ Find the average speed of each runner (ratio of distance :
time) and represent it as a decimal. Show all of your
working.

d Suppose the gold medallist runs the original distance of the
event and the other medallists run a race that is
proportional to their own height. Calculate the distance
the silver and bronze medallists would have to run. Show
all of your working.

e Assuming runners run at a
constant speed, how long
would it take for the silver and
bronze medallists to run their
proportional race? Show all of
your working.

f Based on your results, who
would have won the gold,
silver and bronze medals in the
proportional competition?

g Are the new race times closer
than they were before? Did this occur in both male and
corresponding female events? Does height seem to matter
more with women or with men?

h Repeat the same process, assuming the silver medallist
runs the original event and the other two competitors run
an event that is proportional to their height.

i Repeat the same process assuming the bronze medallist
runs the original event and the other two competitors run
an event that is proportional to their height. Organize all
of your results in a table.

j If you do make running distance proportional to height,
could men and woman compete in the same event? Justify
your choice.

k Based on your results, is height an unfair advantage in the
track competition you selected? Justify your response.

W2 2 i F 4 6

B Y CFERFAALIANRL - FHRFRER AT FHP P
EREW SR LG nT AL 2 b g A B - BT B
RIEFFFEILIED R hE F 1 ,gg;g %mugﬂgqigjfiém B 4o
THRE S EpEppgpe s ol g 2ot £33 gf" ""Kls"%ﬁ’!.ﬁé—% B -
HE I EE S e LB G REFAT o F - o FE A E -

g A i 5o o JRASERS PR A B % 2 ) BRCRE RS | g

Wbl AR B £ £ hd F U2 fa FRRE Y B0 0 B enly R R
WMAE S B E S kPR R A R SRR, % 2 ) kg £ ME F hi g YR

53



b o AV E L osp E SR BT DR SRR R 1 -
gL pa i FOoPI TR T R R E IR R Y PR T A
U ~ 2> TR AN FOREREV R LT F A R S A9k
R EE G R PR PAERT TR Feh g 7

bieBEol? FEF2AEFTROLE DR FHELS o RN AL
KL G i vt bl ke Ty a i RBEI SR RERR

Bl BB R AN R R F LA £ L o
() 3 FHEREY - A5 THREREP A | b

B RS R R R R AT T R e g

B e

g
o
I (3
B \v

BT

5

2EZ 57 FEFBRWMEY L EERE A B

TRER BELR
B #c(47) AW i# #(37) A
fr gz 4
e 4 8.5 % 18 48.6 %
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12 At the 1996 Olympics, Michael Johnson won the 200 m race
with a time of 19.32 seconds. Donovan Bailey won the 100 m
race with a time of 9.84 seconds. Both men claimed to be
“The World’s Fastest Man”.

a Who had the faster speed? Show your working.
The media reported that Johnson was a faster runner than Bailey.
b Explain why this interpretation makes sense.

¢ Bailey said that this is not a fair comparison. Explain why
he is justified in saying so.

d In order to see who the ‘fastest man’ was, the two ran a race
of 150 m in 1997. Using their results from the Olympics,
predict the time for each in the 150 m race.

e Bailey won the race in 14.99 seconds. How does this compare
to his speed for the 100 m race? Show your working.
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O Investigation 2 - Equivalent ratios oLery,
< 2
1 Copy the following table. B

Ratio Equ :

4:6 |40:60 12:18 24:36  36:54

30:12 |60:24 15:6  300:120 120:48 ,

10:40 | 5:20 30:120 80:320  2:8 [

8:28 [16:56 80:280 32:112  40:140 l

16:8 | 8:4 48:24  4:2  320:160 I
14:20
36:6

2 Find the simplified form of each ratio and write it in the right-most column.

w

Write down how each equivalent ratio was found, given the ratio in the left-most
column.

In the middle column, write down another ratio equivalent to those given.
Complete the last two rows of the table by writing in four equivalent ratios each.
Write down how to find a ratio that is equivalent to a given ratio.

N o b

Verify your procedure with two examples that are different than the ones in the
table.
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Activity 4 - Keeping the pace

A runner called a pacemaker is often used in races to force competitors to
try their hardest the entire race and to promote fast times. A pacemaker
is often a good runner, but is never expected to win the race. Many times,
the pacemaker does not even complete it. Tom Byers was employed as

a pacemaker in a 1500 m race in Oslo, Norway in 1981. His approximate
time at various points during the race is given below.

(m) (" a \
100 Pl N
200 29

400 58 g
800 116

1 Does this seem like a proportional relationship?
Explain.

2 Draw the graph of Byers' time versus the distance he
covered.

3 Find an equation for your graph. Verify that it works
by substituting in at least one of the points.

4 |s this a proportional relationship? Justify your
answer.

5 Find Byers’ time for the 1500 m race based on your
findings. Show how the same result is achieved using
the equation, the graph and a proportion.

6 Byers' final time was actually 219.01 seconds. Explain
why this is different than the value you found.

7 Does this mean this is not a proportional relationship?
Explain.

Did you know?

Steve Ovett and Steve Cram were the favorites to
win the race, but they chose not to keep up with
Byers’ fast pace. At one point, Byers had a lead of
over 70 m. Ovett, who held the world record at the
time, finished the race in second place, 0.5 seconds
behind Byers!
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Reflect and discuss 6

e Explain a general rule for converting a ratio to a percentage.

e Would it be possible to represent the ratio 3:5: 11 as a fraction or a
percentage? Explain.

e Describe the advantages and disadvantages of representing a ratio
as a fraction and as a percentage.
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6 Grocery stores often price items in bulk to seem more competitive with other stores,
but they also encourage shoppers to buy more. Often, you can get the same price per
item and buy fewer of them, even though the advertising might lead you to believe
otherwise. The following are prices advertised by two different stores, though you are
allowed to buy more or less than the amount indicated.

L ———

STORE 1

w———
fovees £

-

-0

Er 1! 1

Healthy Granola bars: Healthy Granola bars:
5 boxes for $9.35 3 boxes for $5.58

W!‘?I

a Which store has the better buy? Justify your answer.
b Does buying this item from either store represent a proportional relationship? Explain.
¢ Find the cost of buying 15 boxes from both stores using an equation and a proportion.

d If you were to try to entice customers to buy the product from your store, give an
example of how you might price it to be a better bargain, but also entice shoppers to
buy more than one.
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Reflect and discuss 10

m e Write down what went well in this unit in terms of your learning.

e Was there anything in this unit that you didn’t understand at first,
but now you do? How did you overcome that challenge?

m ® You are now capable of doing your summative task. Write down a

plan to complete each section before the due date.

e Create a mind map to summarize what you have learned in this
unit. Compare with a peer to make sure you each have all of the
concepts.

e Write down an example of how to do each kind of problem that
covers a particular concept that you have learned in this unit.

e Create a daily plan to study for your unit test.
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Reflect and discuss 2

e Can all ratios be simplified? Explain.

e How is simplifying ratios similar to simplifying fractions? Explain.
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Two ratios that can be simplified to the same ratio are said to be
equivalent.

12:16

For example, these three ratios: : 3:4 |are all equivalent

j::2
because they all simplify to 3 : 4. \_,/
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l& Fairness and development

Politics and government

There are many different forms of government, from monarchies to democracies to
republics. Democratic countries may use a parliamentary system of government or a
presidential one. What do these terms mean?

Is one system more representative of the citizens than another? Do the different
systems represent a country's people equally, despite their differences? What is the
ratio of representatives to citizens? Is this ratio the same in urban areas and rural
areas? Is it possible that some people have no representation at all?
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Reflect and discuss 3

In pairs, answer the following questions:
e Can you make a ratio out of any two quantities? Explain.

e |saratioof 1:2 the same as a ratio of 2 : 17 Explain.
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¥ Reflect and discuss 7
e Write down what is going well so far in this unit in terms of your
learning.

e Describe something positive about yourself that you know you can
always rely on in class.
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O Investigation 3 - Solving proportions

Look at the following equivalent fractions/proportions.

204 10_4 1.4 1,10
3 6 20 8 6 24 4 40
10_2 5_10 3.6 2_6
5 3 6 12 4 8 3 )
312 2_6 42 100_4
8 32 7 21 9 45 250 10

a Write down patterns you see that are the same for all pairs.

b Share the patterns you found with a peer. Which one(s) can be written
as an equation?

¢ Generalize your patterns by writing one or more equations based on

the proportion % =

d Add four more equivalent fractions/proportions to the ones here and
verify your equations for these new proportions.
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Humans have created competitions in a wide range of activities. Some
involve time, some involve measurements and others are judged. Every
summer since 1972, participants from around the world have competed
in a hotdog-eating contest on Coney Island, New York. In this event,
competitors have to eat as many hotdogs as they can in a given time.

In 2006, men and women competed against each other. The competition
was 12 minutes long and produced the results in Table 1.

Cash prizes were awarded beginning in 2007. The male and female winners
each receive US$10000.

& A

-‘E Takeru Kobayashi
= Joey Chestnut | 52 104
SonyaThomas | 37 44

In 2017, competition was based on gender and lasted only 10 minutes. The
men's results are in Table 2.

: Hotdogs Prize money
5 Position Competitor s (US$)
2 1 | JoeyChestnut | 72 10000
s 2 | CarmenCincotti 60 5000
3 | MattStonie 48 2500

76




The 2017 women'’s results are shown in Table 3.

" Hotdogs | Prize money
= Position Competitor saten (USS$)
3 1 MikiSudo | 41 10000
£ 2 Michelle Lesco 325 5000
3 Sonya Thomas 30 2500

a Write down the ratio of prize money to the number of hotdogs eaten for
each of the top three male and female competitors in 2017.

b Simplify this ratio and then express it in four different ways (a : b, fraction,
decimal, percentage).

¢ Which representation is most useful? Explain.

d Represent the ratio of the number of hot dogs eaten by each of the
winners (from all of the competitions) to the duration of the competition
in four ways.

e Which representation in part d makes Joey Chestnut's world record in
2017 most visible? Explain.

f Use aratio to show that the results of the 2006 contest could have been
different. Make sure that your ratio clearly demonstrates why the results
could have been different. Would this be a fair way to determine the
winner that could include both genders? Justify your answer.

g Is this competition more fair now that the contest is divided by gender?
Explain.
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1 Simplify the following ratios. If a ratio is already in its simplest form, write the word
‘simplified’.
al3:5 b4:6 c12:16
d 100: 200 e 700:35 f 04:6
g9:10 h1:6 i 950:50
j 13:200 k 1006 : 988 | 64:16

Rz 16 f34-H A 34L P 4 5(1)

5 Climbing a mountain like
Mt Everest requires incredible
teamwork. Not only are the
conditions difficult, but the
equipment necessary to safely
scale the mountain can be very
heavy. With a trek of about
two weeks from Kathmandu to
Base Camp, 1t 1s imperative that
humans cooperate if everyone is
to makc it back safcly. Groups
generally hire Sherpa porters
to help them with carrying the
heavy equipment. If a group
with 540 kg of equipment
requires 12 Sherpas, how many
Sherpas should be required to carry 945 kg? Show your working.
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6 Grocery stores often price items in bulk to seem more competitive with other stores,
but they also encourage shoppers to buy more. Often, you can get the same price per
item and buy fewer of them, even though the advertising might lead you to believe
otherwise. The following are prices advertised by two different stores, though you are
allowed to buy more or less than the amount indicated.

e ————
STORE 1
Er ===58 15 ]
Healthy Granola bars: Healthy Granola bars:
5 boxes for $9.35 3 boxes for $5.58

a Which store has the better buy? Justify your answer.
b Does buying this item from either store represent a proportional relationship? Explain.
¢ Find the cost of buying 15 boxes from both stores using an equation and a proportion.

d If you were to try to entice customers to buy the product from your store, give an
example of how you might price it to be a better bargain, but also entice shoppers to
buy more than one.
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Did you know?

The legend goes that Pheidippides, a Greek
messenger, ran 25 miles from Marathon to
Athens, to deliver the news of the Athenians’
victory over the Persians in 490 B.C. The
modern marathon distance became 26.2 miles
at the 1908 Summer Olympics in London,
where the marathon course was designed so
that it could start at Windsor Castle and finish
at the Olympic stadium.

The oldest marathon in the United States is
the Boston Marathon, which has been run
continually since 1897,
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)R 8 88.9 %
Bl 1 11.1 %
e, 1 11.1 %
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T e H 0 0 %
NN R 4 0 0%
Ha 9 100 %
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