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* Lee coordimates to prove theonee sbout parslieingram=
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EINETE Investigate Conditions of Parallelograms

EXPLORE Use dynamic grometry saftware to explore parailelograms. As you do s
think shout different ways to use oppasite sides to provwe that o guadrilsteral s &

pear ol beiogr am

a USETOOLS L The Grometer's Skerchpad 10 diaw tvo segeerts thal share a

endpoant L abed these B ol F s shown balow on the 5t

sl Sl Tals e

b USETOOLS T = cindle using the "Cirtle by Demter + Hadigs” tool with cenber £ and
rctess Fi Dl B EECHE CEY l# IR T s W CEE ._' T MR :-'. i £ Sl
belos onthe s, Labe! the pelnt of intersecton ol the cocles H Corabruct

pirE Then select ared hide the crcle

c. COMSTRUCT ARGLIMENTS [ ot efwindlr sz congruent and wites andk
e LorTET
Sampie arwwes Since the aic of the circle with center G wan kel BFGH ; wnilatly, sinie

thig asr ol thae circle with conies E mad hersgid MO, DHE
d. USETOOLS Use the shope tool to find the slopdfD, GH aediE What can you

re ke ghoit the ppposite srbes of EFGH

Saripre aiwesd The slapes of opprlle isdes aié Pl LN 50 the appeuia tidss aie e i1 @i
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e MANE A COMIECTURE What i areasonable comectur e aboul peralelcganms based
o youor explaration of quadifateral EFGHT

Tedvipes arired | BTh paics of apposite sitbes of & duesiiiaiesal are Cengeuen, e guadiiateral b

A pad il lo=g i

repvang thar oppoyine sates are par ndel 19 just oo winy 10 prowe that & quack ileters 2 9
H-H.'HHH'JFHII Theee are other condilipns thal eosur e 3 guadidateral i il..lulhn.p AP
well Remember that pnty ore conddion needs to be satislied to comglete s prood

[ KEY concEr]
Comglete the table by mriting the cormplete theoremn that corresponds to each abbrenation

iis H tratt pinire of oppoais sides of & quadribater sl bt ! oy Ty iy Fhen
ik, Bham & is & S A,
i I kit pairs of opposite angles of & guadiiatesrs) o o o oy e ey et
o _jcengruent. then &t Is 8 pa nm | s5aa
jugy |Hie diagonsis of  quadifatoral bisect sach H,:m-r.,,._-_-;.p.m:m-_:
m .
L1yg |Wome pair of opposite wides of & quadsilatersl iu HHT__.u.,n_.m.._-,ﬂ"u...
o and Bian i b e el

IETNTY FProve That a Guadrilateral Is a Parallelogram
Complete the two-cchamn proad to show that iFf Both pars of cpposite sides
are congruent. ther i quadiilafenal i a pacallelogam

a [ONSTRUCT ARGUNFNTS @i nthe mising stat emerty ord ieasam .
bl Caonpiete the pood g m "
Givenk? = GHFD oFH

Prowe: EFGM i a parallelegram
L sl & L Pvongh sre bee paedy e i pLi i W e |
L 8 wird g i i |
1L FG =0F I I T p———
. SEFG e A0 id55%
B oFGH 2 JMIG, (FFG @ fHGE Y
W AT AT 2 & Alwenats ieterior Rrgles Corseres
. ! V. & o sl O i i e il e 0% DA i s
T 0 i el il i 3% AppETt Y L.

b, CRITIGUE REASDNING & siodent sad thed becass o F = 20 8 con afts b shown
that AEFD = ALME by 'S4G Do you agpes? listify your someer

Sempls antwsr Mo 8 i fot ghisn thal £F 3 LM mor hid B Been proven

11? Teuitslor P IJHI:'.'._I'
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¢. CONSTRUCT ARGUMBENTS Eplainwhy Stateren? 3 iy necpssary
Sample arviwet| The nea? e o 10 prosd i 1o e that SEFG = AGHE by 555 Thareiors,
1 st e ety stated that the e in sach Sormmapaning pas including the shared tide
; G andG . are congruant.

d. CONSTRUCT ARGUMENTS Desoribe o gever s 50 alagy fon proving that cppaate
wcies ane parale! once it has been shown that the trangles for med by drawiig e
dlapgmral are congruenl.
Sampie anvwer Use CPETE n dernify congrums consapanding angles that sie aiso congrient

argle pairs wiven paralisl Bres sre irersscied by o fransrsal Then ves She corvme for thet
typu ol argle pall 10 preve (he opposite sales sie paralisl
You can sobve repl-workd probiens: by proving that quadniaternls are parslisiog amm

EITRTY Solve a Real-World Problem

uluhmﬂqmmﬁﬂmhﬁmhwm-wwh
wafious us sheam, in the E s the midpole hd B0, Laila wanks to
shom that ABCD 15 a par

&. PLAN A SOLLITIOM What rment Loils show i order to prove that AB(Dina
par dletogran? Expian
AR ||CD BC |[D4 ; f & guaddilateral has sech pai of opposite sxdes
it s n parsistogrem

b. USESTRUCTURE Wik segments in the figre have point E a5 an endpam?
Hows are these segments relatest” Explain

AF DE CF ardDEAEF =CF. B =DE: a midpaint divides 8 line segment ino twe equsl

wHEpETET

c. USESTRUCTURE Which agies i the figue have point E 250 veslex " How e these
angles relsted” Evplan

LAES JBEC JCED wwl JDEA: CAPR = o CFD JBEC = JDEA. vertcal angles sw congrusat

Vi £ abss mrove that 2 quadnilater al i the cooidisats plane i 3 paraieiogram

EIZLTE) Use Coordinates to Prove a Parallelogram

€ pordinates for three of the four wertices of paralletogram ABCD are
the table Mote that the coordrutes of peint A are missing.

& CONSTRUCT ARGUMENTS ihat ctrategy could you ime 1o identify
poarcinatesof pord A7 Explain _
Sampile et Graph B C and O Skeich a fay Bem [ parcGE wed a ray fron 8 palatiel

Inl.‘-tl Labsl the paint of Fsssection of e caps 8 A, Lise Bhe Sope formuls ta canfiem 1ha
Ehirrite sslan are pacaiisl
€D owrtEm Ll Guescesn

—LL Ll R et
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b USESTRUCTURE Dv sov puralielog am ABUD o the ¢ oodinate pline ot thf
iight. What are the coardinaies of poist A?
Tha toordimaie of A aiw §0, —10.

c. REASOM QUANTTIATIVELY 7 ind ite slope of each ude The {3 Bas beege _ :

Samin

¥
done for woa YWhat does this tel you about the quadrister ™ 4
A .
vope cilB = _'._"_.-'I:H_.' 'J-IJFHG'E'FHH; :
X A I . e ey |
tope cHD -%_—‘EHE sopeal B = :-i-!_-l--'i o &

Sanpls amuwrer Lines 1l haws the sams slops are paralllgDe seddl |(CB . Seis
oppauits sides ars parsllsl, ABCE o & parallslcgram by definiton

1 UFSE TOOLS Lse chyvamic geometsy doftwers

e bniact pu slbeiogy arn POAS 24 shoen, Remambes

Ao agmier b g B (P o mlled lieed il the cisreslinant

& (orplete

o USETOOLS Lue themessut svent boots n the
ofteme fo messare A2 A0 ZR and 25 What do
rou mabice” Change the shape or locatlon of
:pu-i?:tﬁdﬁﬁ Dioes hin relstionship remain
the came”

P LR (0T OF thewe relationships b
temain the wame

b. MAKE A COMECTURE \\'hat can you conciude about quadk ilsters: POSST
I-.qﬁl-r-r Hﬁlﬂw-*ﬂm--mﬁ I.Mll_lr.rlw-
2 CRITHRE REASONING A sluden® wrgte the pur agraph proof below to prowe thal
PORS o a paraliviogram, The proof condains a oiticel e Find that enor eef oorveci
I Eaplain - .

o G 2P e 2R £0= 25
Prowe: PORS B & parallelogram
1

™
Cir e o1 fovven e riangless. Becaisie the tum of the angles of pne g 1§
the s o 360 For two triengles 50 maP + mae + mal + maS = 360 Since
= FRargd Q= 9 med P e md A and mai) = msS By sobs bdifon ms P+
=P+ md -+ maQ = 360 2msP + A (] = 60 ot drviclng by 2 e
P 4 maQ = 180 Likratse, mecF) + Mo 5) = 360 an Irl-n'h%." glves
m P e meh = 160 Coeseoutive argles are congroefiS uillR andf ||
Ceparaite sickes, ave parabiel 50 BORS |y aparalelogrsn
Sample answer The preof should cay 1hat consecutive angies are supplemertary. nat
congriernt This proat defies on the ondition that 1t demtecutive anples o4 a gusd fsteral

e suppmamary, then tha gquadrilaiesal s & par alleloge am
LY Tewtile Pas I-Lll.-i_;-l'-'

Soeometers Skelichpad |5

[
|
ulll-
!

e
!

C1 N === N —
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b. After correcting the prool the student seggests that you grove Theorem LTS
If ore patr of oppasite sides of aquadrilateral is both parallel and congruen -

thenit is a paraileiagram Comalete this proaf by drowing quadriateml AR
whose opposite vodes are corgreend and parallel

Samrgple anvwellC s sppesite and congriem 80 The dagondc
then, in @ trarmunresl wiareectiy and 00 Then by the Alemaie
Reflenive Property of Congrustce, Thetwfoes, ACED & AECE by S8,
anddll 3 CD by CPCTC. So ANCD & a paraliviogiam iry Theorsm. 1.9

3. CONSTRULT ARGUMENTS 'Wrde 2 paragraph proaf ol Theseem 11 1 L ]
If the dagonale ol o quadiilatanal bisect esch ot thenlt o s

pix abelegran

Given: ABLCD |5 aquadrilateral with Sagonals that ilsect each oihe
Prowe: ABCD 12 & paratielogram €
Baniple aniwelE 3 CE andBE =DE becoursdl bisectdlD andiD bivectadl

Fusthar. LAES = LDEC and LAED = LFEC bacauss vartical sngies ahe congruent. Theralote
SAEE 3 ACED and AAED 2 ACER by BAS. By CPEIESOC andan lic. =2

A USEAMODEL Areucelons inthe shape of 3 paralelogram Ta represen [
mlmq-rum:ltnw:.-g_anjhrwmdmrﬁa usekrilmteral i ihe bocrdl
plane with vertices at =13} K[2. 3 | |[.-[|11-ndl'-"l:-3 ~ 1) The i
\wier disconers that the coordirabes for point K were entered noorectly Ll r‘?l'_

F

& USE STRUCTURE icentidy the corect taordingtes for poant K Draw t 11 .
gomespordng parallelogram inthe coordinale plane ; e

| ]
The cartect cossdinates of & are [3, 3| 2k

b. COMSTRUCT ARGUMENTS Lize the Slope Formu'a toprove that IKL M 1z a
paraielagram
Slopesl = 0. = M —5 1 or 2tk =251\ au 2. opposas wews Mave the same
wlogme. s JALM 8 & parslisdagram ey defirstion

e CRIMQUEREASOMING ool sugigests that it would easier togmve that JKLM
I.'|.|:||:I|:|=-5||ti}l|l arm by insing Therem L] ]E':ffunrpmfnfqu,u-u-:rtr afes of d
ek Hoter of |5 bolf porol lef and cpngruent, then e q...n-n!rﬁ::ls-n'un
parafielogrom, Da you agree” Explain
Sample answer Vol andlM are hovlsantal, se both have chpas of O, In addition, it can be

RN e J ol R

paraibed and congruard, vo LM b & paralielogram by Thestem 1112

€D oHaPTER 1L Cusdriltersn
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5. USE STRUCTURE Lising your armwer s romExample I parta b s markthe &
Eﬁmaﬂ‘ﬂﬁ:mmHHma!EEl ABEC ACED snd ADEA related? 1,
Eaptain

Ol = ACED LREC B S0EA the tnangies sre cangeusnt by LAG

a. USEREASONING Hoow ran congruent trongles be isted 1o thow that aipasee
sides &l ABCD are paratlel? Capaalii

Sampis answer BY CPCTC. congrusm angles of conesponding frsngies
e errtshod. In ABCE, < BAF = £OCF and 2 DAF 3 LBCE Bivt| €D

b. CONSTRUCT AMARGUMENT Wvite o paragragh proaf cromesyg that ABCT s
par sl ngram

o Fep egriad sepreartts. Alie. CAER 9 LOFD and JBEC 0 JDER s veritical mpgles are

Dot Lidel CUASCT aie parsllul 4o inp deliiiton SECD &b J parn slatogait

& CRFTROLE REASONING £ strdent s=id that sother wry to proee Sar the
quads datesal ABLD from Example 4 i a pralelogran = to wme the Detence

Formuls Do oo agree? leshiy your answer. If you sgres, conpiete the proaf
8 prraligiogeam. 3o, wes the Distence Formda o seew el AN = OC s A0 = C8.

A8 = =3} — OF + ([~ 2] — [/l 4D =f[| - 0 + (& — [-T) =47,

= =3 = =T + =3 = AT oC =T - W W - . e
oppesiy sides of ARCD sre congruent, 5o ABCD i & peralieiogram by Thesrem 118,

7. REASOM QUANTITATIVELY A wne mavnsdaciurer i experrtering
waith ciferent desigr The designar wanty (e medfy § ousvent deagn
Ly
& A curdent kite Aesign & represested in the coordirate plane wath

wertsoes of Al4 20] B{2 34 (136, 20] ened DL20 O] Thee dessgres
sty bo-mndily the dessgn by shorbening tre length of tre e
Eul'ﬂulzlttd:-ﬂpﬂ!hurwrﬁnmﬁmrd ETTIH WheiE
pont thouldbe maved to modify the ke What are the new
tm-:hu:h*u:iﬂ'ihlrr\tuh-lmthphpd:plqlhh:w:n"
Flllllﬁllu.llh-n-lnd o maddify Ehe design. (10, &

b. Frove that the mew bie cesig |5 et o ofapunielopen .
Samie arnanr T st =33~ st e e b 2=

Lning the distance farmuln, AE400 — &7 (34 — 307" o and

BC =3 - 20)" + 20— &' = WA My Theorem 1117 48T iv » parslisiogram

[, T

IL? Tewutile P ﬂllh.r!.'.n-
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@' Hoectangles

.

Objectives
+ Dyowver thircrermn about reciangles wseg wo-cofumn proafs

* Lize coordiakes toprove theoresms sbout reciangles

v bdalcp forma! gprome tric corstractions to understond theniem
shout refTanges

.

A rectamgle |5 2 pa alleiogy am with four nght segles. Becausse arectaegle a
paraiieiogram, all the properties of pamilslop s apply o rectangies

ENTY) Investigate Properties of Rectangles
EXPLORE Use s compass and straghtedge to explone (e tangles and their propertses.

a. USETOOLS Corrstruct rectangle ABCD using the constructiom of par el
ot perpend icober eed

Eil
R ; hﬁh:’]

b. CONSTRUCT ARGUMENTS <= the defiration of n rectangle 1o £l s hey you enow

.I' |rl'lq IS A 'hl"
iﬂtphmlr::uughu-pumlngumuﬂm 4t Su A& paralieiogrem has J pars of || sades

ac |I.Dt|r|-|:l|-|.|-ul-|:t|-n'rl1l||-—'-ﬂ and 2 lines are L 1o the sams Bne, ey sre || o ssch
M.|cﬁmmhmﬂ Emch £ wan degwn o o rl £ Thes etore, the figuis ABCD v a

Frinngie by Bhe defsiiion of reciangis
c. HUAKE & COMIECTURE Lise a rofer 16 find AL sad B0 Whet do you nobee ™ ihan i

Vg £l 5 o e e A r"'-|""\-"'"r-|: % af 3 rectargle” Tan you 345 ETE your
PO el 1 frie e frl.|i:-l"=
Sl e

Sample armwer, 4C = B0, Hypothewuns The iflagonais of & ieclangis b {ongrusnt Mo &n ﬂqul-l-
in rel & proad Proots must be dors usng legic i
Theersss 11.13: [ a paraficicgram o aectangle. then i diigeedis we congrue

Hearame Theoiem 1113 hakds for slliettangies. wee rmay atd Corgruest Jagos
1o thee b5t of propesthes of areciange

D owarTER 1] Dostisenl

Scanned by CamScanner



Ny ] S E—

IETNRTE Prove that the Diagonals of a
Rectangle Are Congruent
a COMSTRUCT ARGUMENTS =11 the missing resans ta complets the proaf
G- AE5TL i A rerTangse

. 4
L BT CLRLAE ) bk vy 1.l‘; - 1
e Leliretion of @ redlangls
I._'m!'-' !.Mmdlwh
[ W h Ty 4 Bafexive Property of Congrusnce
I._l'-l.':'-'l-l.'u._i.'rl-"rlll.‘- ‘iﬁﬂqn:rl-r'ﬂﬂl*.

K SRUT o ST Bam M angles saw =

¥ BT 3 ASTU TsAs

L 8T esy L CPCTE

b. REASON ABSTRACTLY Explatn sy 1his proof i true for ol rectangles
Sampiz answar. The only infornabon that i green i Mhat BSTL is a rectangle ond you could use
e EEME MR NG Tod ary rectangle mo MaTtot ow N YEMCes Are Labued.

The roswerse of Thegrem 1] 13 6= true as veel
Theoram 1114 1¢ the diagonls of 3 parsialngram are congreent. then the nanlleiogram

marectangle

le-r-Eq'un@'Lnﬂ -:E.'igumll: isawiluskle jool for prowing that 3 prafirogam-ia
reciargie

IETCTE  Apply Properties of Rectangles

PLAM & S04 UTION Hana was asked to prove that the figure at the right is a rectangle [
Skt harg o nuler bt no protractor or other bool o messure angles How can she prove
that the figure b a rectangle?

A Siate the theorem that [an b used (o oy e Bt |rﬁrmfm¢ﬂﬂm
i fridy L

Samiple arivend Traorem T8 mabes mar o boeth pans of oppotiis woes of & quadidatenl sie

Cngiuent, then the guadrilaie sl o & parafebogeam

b. SMate the theorem that cm be e (o prove that s par afeiogram n o rectange vuing
oy ke

Bempls anewsr Theorem T plsles thal i the degensis of 8 pacellsiogiam sme congreenl,
Pisn The paidleiogaiit v 8 e<inbighe

e Lising the theorems faund in part 8 ordlb. descrtie Fiove Hana could show that the figure
5 arectangse

Sampic arvwer Hana could meosure sl 4 udes B oppoats sides are 3 b2 parsRedagram
She could then mesuae the disponsi. If they sre 2. it A reciangle.

113 Fectawin iy
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BTG Proving Rectangles on a Coordinate Plane
The coordinates of 2 quadiilateral are shown Use algebm toprove |
thak i is 3 rectangle. "

A PLANASDLUTION Deroribe how you cobld constnatt an
argumant to prove that DEFS ix s redlangle?

Sample anveees If ppoinie udes are squal, DEFO s s
paraisingram. Find the sicpes af the sides 1S e
¥ oriecuiive shles pe perpamndicule

b REASOM QUANTITATIVELY Show thm OEFG s arectang
Expdan

EF = ﬂ+r&—14nrﬂ1’ :mmim-p—a"—m Gy o = :’-ﬂ

Th Iergiing of e apposie sides are squal so (3FFG iv a paralielogram
E-ﬂ—ﬁ‘*[l—ﬂ‘ﬂﬁ"i.ﬁ.lndm-ﬂ—l-h'*ﬂ-l'ﬁn-m:
lm-—iﬁﬂﬂ:=§:|lm—-=1nnlunpﬂ -;:l'hll]ﬂpl-:ﬂ_ﬁm.ll_ih

arw negabhe rediprocale. so all angles are right angles. Sroe DEFG (v a parsisiogram andd slf of the
arglas are /i anghes, DEFG 15 & rectangis.

1 CRIMIQUE REASOMING .I!I.l':llh:".!!'-ﬂ'p.t'. Haf ko Fru-'.req'_.u-dl.afn'ﬂ--'.ﬂrr-.".n[FF ]
b satficlent to prove thal ite disgonals are congrueent. Oo pouagree” I s, oplhin - —,
ahy ¥ not_ gxplar and draw s conteremmple L ff

Ma; a sectangle st be & parslslogram in sdditen b having = diageal
Barmple argwer An iosceles frapesoid s 8 counerecartiple

-

& Howconyoualter Abdullah’s argunent to mase if corfBEE” : I
Sample anwwe To prowe s patslabagram s s dectangle. i1 S P
jpuave thal Ik disgonsh are £o0Qrwenl

= o

bu Abdullsh also smps that bo show that twe dagosals af aquadribatestae
congruest, [His %uffcient 1o show that all fouwr sngles of the quadrilatenal are
righl angtles b he correes® Explan
Yees, if all four angies of 3 quadiitaters! are right m.iummjnqu-ﬁnppwnhm—-n—
canprienl 5o, iy Theorem T8 fhe guadeilaternl is & paraeingram. IF & porabelogram hay P
right angles, then i is & reclangie. By Theorem 1113, if o parallelegram is a rectangle, then fin

diagonals are congiuent.

m CHAPTER 11 Cruscritater mn
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2. COMSTRUCT ARGUMENTS Fil i the inizsing par s te complete the proal [7 i

Gven P slelog am KLV = | "--_--"-

Prove: KLMN 5 srectangle > .
il5 i

B LN iy i oo M TN L G

2 &N u M I Opp. ssiins ol 8 paialisbogram ss 5

3t s 1 Weflenive Property of Cangrusnce

i, ST = O R -i 55 Thetrws

§ WP Wﬂﬂ#ﬂ.lnlh

B LA s LW sl s Sor v o 3 parslisiogrem e !

V. cKAREard S1ADY a4 (g s W2 onare 3 wnd supplementary, they s i Jp

lm-mirﬂ.l-lrh[hlm*i. B 1 apar s e na | ettt 41 0a

B RS Td TR et inen of | @LRRNGH

3, Shedentt were aghed fo find whether the quadilaterad formed by connectng 140 1]
K2 6L L(10 2] =ad M2, — 2 sarectamgie Twa students’ sofotomns are shown below

i gl (T BSTIETE OF T Sl JX = MUwiEdare {' Erapred 4. ana cowls s thai 5002 recTangle

] =if=9 s mn st el @r e qUE. Il E e
g wipbograr | Rk | e o o4 s il 1

E—:l:_ﬂ-:i-.ﬁ-l"-:..lmlln;;ﬁ i ITh
LR BT T B ol e b BT e -
d gy FE et O TR © A e riengie
| .l"'"-i iy 4y

1

=
|~y

g FEASON AESTRACTLY Doshinie sach wtudeeny olifen
Sammple areverr Sama Inconecl; consacuiboe wides Inot cppoaite sdes) are ©ongrusel,
w0 A R eanal e & palaleingt A Bailoe cared T althniagh atve dad nat pEnde P S

b. CONSTRUCT ARGUMENTS: Eaplan how you sould wive the problem
Bampls srewer §wsld bing o siepsy arsl engihe e Ssena bad wosadd pnabyre e resuls

weth 4 graph like Badria used 80 | could visuadigs Bhe wdey and angles | wans analyring

113 Feotawi 4R
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lg Rhombi and Squares

[ Objectives

* Dietermine whether a fgure defned by fopur peaiitd on b o0 g ¢
ghane ig a rhomdbug prsquere

= Prowe theorsrs about *hambi and squares
* [opgiruct rhomid ared Aolisre

o

A iz 5 2 cpadrikateral vith fonr congruent sides. Since the opposite sides are
rengreent, arhombs = also & par ellelogy am and has 2l o the propeties of @
par sllefogram Additionally the diagonals of rhambl haree the followang proges Sies

f uparaiielogram it arhonbes then AS diagorals 3¢ popEndichm ‘a
Al i angle

i g s gllelopraens by 3 rheembes. theneach (Hagnndi Slels s Dl BF Gl

A spowe & 3 pan adeing am sath loul Congiuenl siles ano four congrisent aoghes Thes c 12 ]

T 8 tgeare 416t Lengle snd arhomzin. All of the properties of patalisbograss &
rertargies ot rhamby @lsh iphy to S

[ETTTEE) Classify a Cuadrilateral

The coordmates of a quadrilsteral are shown. Use algebea to prove

that PORS is 2 square

a PLANASOLUTION o car g thow that PORS masquare!
- arie bow yoo o ke Phe Thatarce Fomuda and the shopes of
peer peneficuter lmes
Sampls arawer: il sppesile sldes are equal, PORE s a
drai @Hetasgam
it the slopss of the diagondls se pependiouls, then POSS
is & rhadnbass. I the lengh of The diagonals se equal, then
PORS & s iwctangls A quasdifsieral 1Ma iz 3 rectangls and o
b i & LA

. REASON QUANTITATIVELY Provr that PORS ks asquare Explan !

Sampie anawer: O Wi—2 — 6)F + 16 + 1 = 18, P+ BF + -9+ 2 =90, |
R =JE—0f +[-T+9F =m, .hd.-nle"lF = 10 ﬂp-jluq.lll.inu--qunl oY
PORS i & paralislogiam. The -Ia-p-hll +|- 7 I;'— T and the slope IR u;--‘ I 1. 2 the

slspes of tha disgonais srw L This shows et PORS Is 8 rhombusyBsa= 0 + 6 — -9 = |

073 and PR =—8— & + (-3 — (51" =1 Theretore. the lengihs of dagunais siv squal, &0
POET E e |‘-:1_.,|‘__“-I_i“l EQRE 1w o reclangle ardd n rhordaus, PORE B & ppesrs

ﬂ EI-I.I.FI'“H [ sty g et

_——F-F_.'."
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¢ CRITWQUE REASOMING Hocb bedeves uadi fate ol PORS s s aguare o the dugopaly
e pongiomnt and perperaie el sl asserr s IF e dagenaly sip pependiiler b
hal CoagriEm. lurral | B ebeves 1R ednrmation (5 rot sul Peienl 15 I:ll’ﬁ-l"" e
quatrilateral Who & correct™ Eaplan your ahsvwer

WMMHmHllhn-ﬁwi_ﬂmhlwmmk
b & kflm of oscrles frapepoid with perpandicular o perpandicuin snd congneent disgonals

IEINETE Proving a Parallelogram is a Rhombus f o
CONSTRUCT ARGUMENTS Frowe that if the disgonaly of aparalleiogram ore
perpend<ula then the parnfelogram s a rhoming

Gevenc COSF s apiar ol slogalie LW

Prove: CDEF i a hombus . :
'!L:'l-rn.-;-u.-q-u"lﬁ':' 1iGswmn I
.'I'D"'ﬁrl —— L Dusgorain of o parsbvioyi s bissc sach
(1 JCGF o TR0 i g gl BhFinitinn of L o

(4 scoF = scoD & Al g mg m congree '
8 AceF o aran wmAS !
s CF CF (T ~ |ecrcre -

7 CF =D& CO =&F 7 :-..p.r-'m:hn D e e

8 €D wDE mEF scF B Tranuities Propery of = .
(B T by rFumred W Ihlni—ml;--.u |

IEIETY Constructing a Rhambus
a E&-ﬁm‘ Follow these 1teps to comstnuct romeas Sampie answer:

s Inthe space to the nght. use your compass to construct cirde W 4
rondaring point ¥

1
» With the compass a2 pant Y. comstruct circle ¥ conmaming poiht
W '

o Labwet the-points o terseciion X and 7
o DY V2 a7

b. COMBIUMICATE PRECISELY iile & parags aph prood 1o rove
YT 1 arhenan

Sampie anvever. Cucle W and cache ¥ are congruent chichis becauss they both have & radius of
bength WY. The foun sites of WOOYT are sach radll of e two congruent chrles 3o thess sides s

cengruemt 1o sach olher. This mabes qussfsioral NXYT 8 thombus.

—

114 simorrt st " e R

Scanned by CamScanner



e CRITHRE REASONING x5 says that he Canrcomtioct arhambns sing i
circle crawm on patty paper He constructs orcie W through point X aed iSely ™,
draws chordl ™ whee ¥ s 3 point &0 the crgle He then Tuiu'hrhllpﬂ;.ﬂu LB

refiect WacrosKT |5 WXW'Y arfombus™ Explain
hﬂmmhﬁmﬂmﬂiuh“ﬂﬂi.uﬂq @

ate congruem. A refleckion i 8 Fighd iranaloimmiation. so O WY @ b

LWEY. TherafordlfX = WX and¥Y =i Y. The four sides of L

WXW T are congruent i aach other. wo WKYY a rhinemthain

d USETDOLS loe Jaisan's process todonstr gl
asguare Explain
Sample anverss: Consined cuchn 8. Dvaw
dhameter AT throsigh B and conalruct =

Pecpenciuler hisesiod b0 AC. Labial the
D Duaer  lites that passss through points
D amil €. Rnflect SEBCD thaoighC b

o wqusre SCID.

1L & (RNQUEREASORING Bith o is wsing cooidinate grometry fo rive fy
quadriatesal ABCD. Sk firngts A8 = BC = (D = AITE and decides ABCD 154
rhosmines bt met & square. Do you agree wilh hey eone s Explain your ansas
Samphe anvwer. Mo Buthining o oome hat ABCH & o rhombus becauss i has b congneent

Sidet, A ASCH could nivo be & sgisre She reeds b comjesrs the loges af & pair of adiscent
Lides or the lengihs of the disgenak.

B, CRITMIUE REASONING Hutraina o anereting to deady anather guack lster sl
EFGH She finds thet the dagonais EG = FH =5 |s it pessible for 3 guadriaters
io be bath a rectangle ared a rbombas?

Y65 A I8 possille. It EFOM |v & paralislogram, then by Thesrem LM il i & isctlangle because fis
Sagoninly arw congresnt If e Ragenals linec! seth ather. then EFOH is sivo & rhombus,

2 COMBAUMICATE PRECISELY The vertices of par slelogram JRST are (-4, TLR(L )

HE 7] ard T{1, 5] Determice whelker QRST inrectangle. rombus of square Listal
Thart apaply and explan vy Bhsvwes

Sampls snawier OFST s 2 rhomibn: OF = RS = 5T = G a0 the figure has fou congiann
dides. However, QRST b ol o rectangle or a Sgudew because the disgonab are not congiusi
Qf = WandAT= 4

B B g e st B g el

€D owrmmil G,
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3 COMMUNCATE PRETISELY Maped drew segnidiond constructed
s perpestclar beuettor He labeled the intersertion P Thenhe L"
tonstructed circle PV where M i on the perpescboular (e, He labeled Il
the other merpecton of B cincie wiih the lne paint K Writea
paragaph proof 1hat quadiiatesl KLMY i 2 shomina, Fodowing
Majeds method. mese your o CorsetNiahwsing a cammpess s

siraigtedge '

Bibast sach sther s the mdpaimtidl by conatruction and
the mvidpsint oMK becnusebA 1y s dismstss of clicls P, By

COPNITUCHONME i ot parrnfic dar L Eheretore KLMA 3
rhambsin

4. COMSTRUCT ARGUMENTS Provve that if the trungle formeity the dagonals £ o
and n wrle of A parafielogram i sosceles then the pamielogram in s

reciangle
Given: ACTIE 15 n pavavedogymn, and AACE & an sosomles thangle withdase
Prowe: ACDE 1 niectangle s L

L ACOH iv & paralclograr: SACH b liatd, |§ Do \

F {2 Ded ¥ hmacwies
3 ER =BC andid 280 T Tt ——r—
(4, A8 aiHeEmED P " ————
1 48+ BD = 68 + c8 5. AMdlinPropety ol sy
B. AL warmctarge b "Sspmkafps s rq-.-q.-llu ol tarwe
5. USESTRUCTURE ¥ the diagorals of quanrilstersl LMNG o congruent. & o

iriargles. prove that Bhe quad-detersl o sguare Jeem ane labe| a figere and
wiite a paragraph prool

pains of opposite sides are congruent. Then LMNP b o rhombus becassy, "

VR4 G801 plch any ana pair of consecuthe shies and thay are congroent

ey

Ll $Eipenin s :Iq'.ﬂll'.-
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@' T:.-:;'.--Iz;r.-_'u'.ds. and Kites

i

Ohbjectives
* Deterrmine whether & Figere defmed by four polnts (5 a trapezoid
o

# Py pwr 1Penrerm abaut raperoids end e es R © oovberates
.

A traperoed m o quadnlates: wath exacily o poir of parafel sades caflled bases
The rorparalid sides are called begs The radesgrment of a trepenoid s the wegment
that comrer tx the midpoists of the =gy of = troperoud

I e le oF a trapepod o comgruent, then it 5 an osceies traperoid

A ke 53 quad i ster 3l eeth exzcthy Twa paks of CoFsan e OO Em ddes

ETNEEE Using Coordinate Geometry to Explore Kites
a INTERPRET PROBLEMS =ttt nitiochucing feew var iabides,

. IISESTRUCTUNE Rara nobres that the figurs mey be mnalyrpd &

state the toordinates of poist O assuming that ML) o akite Wil A
Q {0 —=j

-

m o inangies, AN aad A MOP What can we reason abairks @ TITH
opposite angles <N srd 27 Explam
SEnmple anivwar SN @ S0 0 MW = MDD and MNP = PO, [a]

LMNP @ SMOP Iy 555 and LN = £0 by CPCTE

COMSTRUCT ARGUMENTS (e iite MNP soow fhat < N0 w < KIG

I.-ﬂl:i-l-'rl'-llr Froen past h, SN = SO W AAMD @ L NRD then B is 3 parsilsiogram by the
grtinition of 3 parafeiogram This canod b true since MMNOD n g kite. 1o JAMO 3 2 WPQ

. COMSTRUCT ARGUMENTS Goverwone MNP sroniibin peipendicu s il

Sampie snvwer The dops Ml sor 0 SaMP s » haripentsl ke The siopab i
ﬁ Sa. the dopr WG i3 undetimed. ard it o verical ling. Becdlides Rorioentsl okt
IL ETITA Theey B0 @ fusrpenlic e 1
REASOM ABSTRACTLY |f o = b = cis MNP sbil alote” sty your answer

Cmegortre the quadrilatera s specifically a5 youcan

Samphs answel. No, If o = B = ¢, then MO = OF = M0 = OO, o MMPD s a paralleiegiam.
Smeoe fw diagnrais ars oo @ e paney, ibeey s parperitic e wo MNBG i e rhombun,
ol v ine degomnes. gre congruae, MWD . a reciengle Thaeeiors, MNPD &8 uEne

m CMAPTER 1] Jussisrires
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ERETEDR  Kites

LTS

H ameriaies iwe ke e 2 ';qu i lIF'.:-I1I:|;I.'.I'.I|h L
| Exmropla @ e byreryd A BLE s g arha (1= eo i

Tl I AT (b sty e pa of speeie e
|l".iL'l'-||l|I|'l
| Easrnpls ¢ prarchiLaeral 2 LM gk AL mef ol R pee F
LWL o oM

IETNIEF Using Coordinate

to Classify
and Prove Thecrems About Trapezoids ﬁ

A PLANASDLUTION Flol quadrilateral PORS weih vertices

A,

0l (Xa bl A bl.ond Ha = e 0L whereo> @ brQdand s

o thee anes R the righ

Tamgple Anwew

. CALCULATE ACCURATELY Foulin mows PORS & an noscres
trapemid with baselR ands Do you agree with Khalid®
hestfy your ansveer,

Sarmple anvwvsr Yeu | can sk 1R andPS i garabed (same sloge] bl Baee diMeeen

iengthe, whildPd anBS uu.-..u-l-n-mtm-p- bt wsguiml bertgiten

PO

W= OF T 16— OF 4 P, uope 0 g
-]

\

it N |

Dﬂ—j‘k'-'#i_ﬁ:-hﬂ-c—-.“ —— ey
08 = = 5O . snpe ok b )
PS =fffd o) — [GF + 10— 0F =0 + ¢ sloplflf=eT o 'EI'E‘!"'“

e, COMNSTRUCT ARGLIMENTS “hows bhst if = tracera i i inosrales, than it - SRR
thagonals are congrue| - I|iI Iil
Ghvere PORS 15 anisosceies trapesd with badisnndS - L
Prove- 1 7 r §

QP SRS alnce PRES iy an sosses NaperMll 2P5 by the Hefiehee
Propety £LQPS = J85P since If & waperoid s soscsles. then sach pair of have angles i
esngrusnt Thersfors, AGPS 8 ARSP by S$AS, B81 0P by CPCTC

LS Trapemidh mlru"r‘
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d CRITMUE REASONING Halima sops quacilster ol OORS i anisoscbbes Bageron
beracse the diagomals are congruent Would thr be enougl infomnation to i hars sl iy
POMRS a% ah mosce| a4 trapesold ™ Capsaln

Mo Sarnple arawer: 0 woukd be snough Lo cessdy a aperoid o isescetes, but it v not ensugh

imfurmstion to clovify ary quadhilaies? és o ivos: sbey irapel sl squUATeL rectangies, snd some
non-special quadrilabeals alio have tongiusht disgonals

L REASON QUANTITATIVELY 11 - 11 |and {1 1) are temwertices of quadilateral
WY
a. Find cosedingtas ¥ ana I that will make WXYZ akite, Justily your onewe
Samphe anwwer: Let £ be {71 7 and ¥ e =1, 135 so BB Forinsnal soblfy i vercsl

Makie the diagonats perpendicular 1o WF bl Y

b Findepordrares ¥ and 7t well make WY an sosceles trapezoid. hrstify yow
FTILT ]

Sample anwes- LY he one leg. The slops MY b 6, snd the leagth X

A=W=T7 =117 +I80. Make the Lasey paralied to the s-axis. Let ¥ Be (5, 1)
Than I vl ba [x, =70, Fiosl tee valos of x by setiing Y equl o WX ang sobving far
o =Ta =6+ [T — T~ ofa — 67+ ¥, e is = §)' = 4, Thevwlute,

o= Bard IF w4 -, then WKTYE will be o paralivlogram. So. £ miust be (@, — 115,

e, IFthe courdimates of ¥ and 2 are {4, 1] sndi4 — 1 1], sdentify the shape of WKYZ
WXYZ in o tapeteid. i has teve paralled sides wilh beg that sre nok cengrussi.

2 CONSTRUCT ARGUMENTS EFGH s shown totheright withas b4 ca 0
Ue coardnate geametty to prove thar EFGH s n late

WaInpE SNy e lkumuﬂu-huwmw I

| m -H-%- G, while GF im0 vertical e seginenl
[ m -H-ﬂ Theswdurs, the twn disganals are perp. Than shew

1hat ane of the dagonais hlll!ll_‘l'l_'ﬂ'll_-lll'ﬂ"l'!r ﬂwmmﬂq

b g = b, a@nd (he Hie eonlamilly s = a 'I'hll-l-l'n'lllvh'lﬂ:

-

H A &

= o

iostwrapet at (b, af. Call this M. Then FHE0 &) &+ o ~af o' =baend
MK = TEE B + (8 - aF #B' = b, 4BE BIsectFH Bt M. Furtier, comacutive sides ar
eengrised snce FO off — 07 Fc —a' o e — a7 =18 —30F + it — o = GM ant
FE =B - OF + [0 - a ob" + o wih— &b + {0 — af = EH.

e = L R_FE

€D oPTERLL Cusditatesn
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3. USESTRUCTURE (souceles trapemid M i shown o the i

I'I;l"'!. i J3, 28 i

a. Without itroducing new varigbles., state the coordinates of
pordz L and M

L e, ) MEcY 8 2

b L it P et rirdposinit B od O boe the medpoint
Live coardinate grometry 10 show that the Ji-dn
of 1 M= patallel ta the hases of IKLM
;-dmlr:.hﬂ'l'rl-l":l.murl':ﬂ fengihe
i-mhln_'lllﬂ"-{-ﬂ-.iiﬂ'-ﬂl*nﬂ s
ﬁfﬁ*ﬂh !.If-.:h: M"H-F'I-
B2 0~ G = 3 s o = S

= 2¢ + 2o slope B0 == 0
'I-Hﬂ..ﬂ..-lll' e Ehe yams sops. thay are paralsl Ao, since

n+a-i:.1+m+mmnlﬂhr-lmnnﬂnnﬂm
e Let point A be the midpoint B/ o 5 be the medpoint M Use e I
coordinate peometry 1o show that PSR the guadiilaters! commectng the
radipcaits of LM i arhombia
Bamnple aonurer: Let £ = (¢, OF 5 = e 20, Te shaw PSOR @ =5 i

ihomlin, e murt show (hal it 8 parslieiagmm, witarh we cail &b
"-mm AN ON are parsiisd and COngent We must

TR

P8~ =i~ - b = B ol T T sope i o bl L
O =yfac s 0 - + B 0= T G T 5 vhope W =y o erE

sispe o mbolp 28 0 and sinpe oFS =T B which in undefined.

4. CONSTRUCT ARGUMENTS [Jusciilater sl ASC D s shown 10 the ngmt

T
A Showithat AR DR l!rqi:m:l = g1
mmﬂw aradl Thee dbiges AlD H Asal L'g_h
= ﬂmmmmu“mrnm : -
-ﬂ_l-.llp-'lhll- Thorulore. @ i & U ol cdd. di-d8N .|1.J'.'.-|'
T

b. Prove itat ABCD s nat an kosceles trapemed
Thee begs af the trapesoid bl andCD . Lsirg the distance formuls. A snd CD = #0.
Thed matzna 1nalliE hnﬂmﬂﬁ s ABCE caneol b @ sdhcoles Dapezohi

1LS Tmprartn s Kil i
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Performance Task

Identifying a Quadrilataral

Provade a clear solution to the groklem. Be sure to show all af your week, inchude
ol relevant ermvangs, and pstefy your sntmer

FiE = '|.--"I_-..| 1-|-| i TR

I_"i.'r'l A

H il LH] R Kl

Saemi[pe Arweer

i felogan ABLL

v W T

i ok g 0 oy

-IL T

LR

| i LR i

=

B0 owrtEn 1l oo
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standardized Test Practice

L i the chagy am below ABCD 13 8 par alledog amn

L] i

Comglere the folavwang
o (T4 et
1 Fombus IKL M has werboes K- 1, 4]
K{1, 1] and L{f 3. The coordinates of
Mare(a]-3 |

¥ Crtle ihe figures tmal oe parall=kagraim

d. |h-:.:'l:.:|:lﬂthllt':|m11l:d|:+ﬂ-- ML E
Te i
- -
4 L1 PR
;'.f B EEEEED
| i 7 i
-n -
- I i
) . -
| F. | |

L Tl-'rd.:q:u.nri'. and sides of quadriiateral WEYZ
{arm four orgruent mosceles trangies The mast
spericnate tad £ an be gieen to qadndateral

WEYZ 13 wauane
E. Aectangle DEFG has @ ength that s

2 cebineters linge thim 4y edith

£ N,
i E
{l FG = EF. OF = S5lngten  glars and the

petiiteter of ADEF 44000  nfimetss the
perimeter ol ._I"H1.|E|" caninmietlars

7. I the tatie Bl ow, the cokamn on the lef gives a characterigle of 8 quadeilatesal Chech the cohenm
roriegpanding 1o 1he types of quadeibatey sk that have thal chaiscteyistic

THERAL
ALIMIERL
:
Dagira s s g viv]
ERirITy =ind Sani dl' BpiaiAs el o it | I W
Dl vy w g W W | ] e
Dty e prepric e B P P 2 O 4
l"u'lln:llui"nr'.ln—l.'r...l::-'l!-:l:-__'.ll—l:lr.-'. | | __l"' ll"
! naiEn Y Comp s | |+ | # |
AL Y BRI (v [ v ]| 3
Ewartty oo wat e oppai s e o o e | f W

D owrTERLL Duerisie o
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E__

F=n _ LRI CRE ]

. Compriste the ateps snd ressars in e fodawing proa!

5 L 4
Grver: £ & = wpplementary to 26 / /
£ A 5 supplementary ta £
£ [ 2]

Prove: ADLL i apw alislog s=

al i oy gy B 2l R

10 E:r_'lru'l'-ﬂ.i.l.i;_-..l_nl ;.-ﬂ::-".‘;-r;h

<4 s wpplementary 1o 20 |G S —

AR (D | Canverss ot ma Compacutive Intenos Anghes Theorsm

| ARLD i3 rar el bgreT. | Doy i Pt atlaisingi wm I
i, mﬂtm@aﬂ-hﬂm M|gnhmmﬂﬁhn1rmﬂﬂdnn1hlndpuntm

A Whal are the coordinates af 07 Show poa wark. i

fd. £l Uning midpaint Sormuta,
]=ta

b, VWhat ore the coordinates of A7 Show your Witk
%'_'F_ midpoink foemeds,
i e I,

. Stowthat QR ="521F
MO=g— 2 O =g &b~ g MPwgd B =

NO-MP a-Deiueds, ..

o+ b —d = OR

18, The coordirates of the vertices of quadrilsteral MNP are L1, 71 M4 3L N2 1] and AL 2]

& Fird the wemgth sed sope of pech sude of LMNE
LM = § wt s sinpegr iV =8 and has wope 2, MP ¥E and has siope 5 2P = §

ared i e eed Weje

b, Clagsfy LMNP 2= o paralislogian, ibombis, tepesnid kibe o Squsrs Conlain your resbing
LABNF o & kile becmive H has sxacily TWo ads of CONQruemt consecuhne sdes

. Hgthﬂfhﬁﬂpﬂ];ﬂfl##@ﬂﬁﬂﬂﬂﬁﬁt.ﬂﬂbphﬂh'ﬂp ol each disgona! snd
cotfimmeg that the bwo dagonals we perperdinsiac
Tha sape sl s —1 and the slops MF -{.hm—u-mnm.'hmm
the disgonats are patpendicular. shich meesns they mereec! ol righl angles

CHAPTER 1] Srainesises Teat P n:l-
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L e
CHAPTER FOOUS Lzam obhoust what you wil explore in thes chapses Arywer She
e e (e it . A5 yois compdele sach | eston, rétuih b Wede piges lo Chisth

il iwerk

Hepresent trevs formaticns i the plane wsing, e g | The poant |- 2 T)is reflected mnthe s-ani How do o
iravparencies and geometry sof tmane, desoribe | Pl the coorinates of the seage!
trarslormatons o furchons tat teke 00r s © iouniphy he pooosdinsts by —
F-|.1|1.|l &4 Fpnatty, ped e oiher podrd =, 44 Sof s

| [ ornp v e transfermations Ral presecs dstance | (o0 = =3 =7
| and argiie to Shere Ehat dant (2 g ranstebon vedsrs

| hariznial vivetch)

11
| Ceveiop defuntions of rotstionm, reflectony snd | Desoibe the imag=of (1 3] ramisted along <o, &=
| Vel lak i ah berremy Jfa'i_'_'r'. cirtfe perpew ooy, image i (3 + 8,5 + b
| [y puar | e, and line wegrreris 7

Lesnon 10 Matatism .

| it 3 Eeomair r"-gir e @ 10f 3Eon ;!’:['fl:l.'ur,h‘.lu-.!!r-'.:r: wertipesl =2 1111 % aswdid =]
traradation, rme the trensformed figere using o 2 What are the vertioes of its e after 3 907
ap papet traing paper o Eremetny softweare | counsterel oclostee rotation about the origin?
peeify 2 segoence of transformations that wil -':i-'I"F'I. —Z) [~ T, mndd 11, T}
A flven Higrr oot s snorhee

would ﬁ

1 ey gy el

m CHAFTER 12 Treneformat ioms e Dymemstry
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i Y Sy | S P e

Goven a groowetr i figuee and a rotation, reflection) dririsegle seth vertices {0 4108, 71 and [3, -3 s
tramlation, drew the tancformed ligure ising, e g tromelated slong < 2 4= sed reflected in the g i
raph pagee tracing pagar, or gromeiry software | A student said the vertices of the mage are |- 2B
Specify & sequence of thanslormatons that vall cgfy 100 6] srd (-5, 1] b the student correct? Wy o
aghven [iguie omo angther Wity not?
You| maahy poinl e, 32 — 10 + 1. + 4] end the

T f—a. ke

Ceowen mawy r.r#r_ F.qrﬁ'll;q:n._ I:qu-;rl:lr'l. mi r#u all lewy of wprmmrtey o the rrpuls r::ﬂ_gl;n
polygon, desribe the rotaliors and refiecbom €
oy it ot ttaelf

"l_]:,laul-l. tr s nations o he p.ll.'I:l.h.lqg,f-;. ‘Walial 2 e o e thaal dhesc iliems L Aranms o rraat i

tramsforeramon s funchions thal tase poerts i iRghthat compossion of Fumctaons would produce they

plane a5 npUES and grve other poims as outputs | same mage?

Compare irarafarmations that prevene dsiance _ .

et angle to those that do ot [ g. tranelation wepun 4

heront s stretoh| -

Yerify experement iy the properties of digbons geen 1

by @ opnter and a scale factor

a Adidationtaker  ing not passing through the
cenier af the dllobon to a parale! line. and leayves =1 = :

A lewr peting e ough the cemler unchanged . .ﬂ'r.

b The delation of a line segment it longer or shartgs e
W I e geven by the sonle Tactor -

: i
ERREEEEERE

e
=

oo

H-E---

fo ) [~05x, 0 52 The cormer of dilmiien

-

transpanencies shd peametry software; describe | of ABCD 1o AFT D7 What i the center of déatisf?

hn

{0, Q) & cdation by & scals tacior of O 6 follived

by a rtation of 180" smeut (G 9).

cHarTER 12 e Focff)
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lﬂ1 Reflections

#
Objectives
# [leewwr Phr deToulum of §refles o w o ling

* Do gwr r eflectiom usng vanous teols includking geormetrr ioftwale
andt The CoseTlingte plane

o [ daafify trancfarsnstlond (hat o reflecioe inaliee

i

A transchersnalion . 2n coemtitn Bl maps an ogne’ geomietric figa e oatn anew ligre

4 relflecrian - ore tape of tansformatine. Wen refietirg s shape mon lee the shape befors
te reflection B bnown s the phiege o the +epaficg thape afier (heheflection i known
the g To oiitae the image finm the presmage. fald the gresmage over B line of refledtion

EIXTE Model a Tile Border Using Reflections
EXPLORE Amani wants 1o creaste a tite border around her bathroom. She |3 using 2

p::ﬂ:h"h'mdhr&shndﬂmﬁ:ﬂithﬂhnﬂﬂmm&tﬂ

reflechon, s shown in the disgram at nght

a USF AMDBER. 5rich the fost foer tiles of the pattern Fald the shape mer the
verteal ine. Then fold the resof ing siape over 2 werteesl ine throogh (s iightrmost
vertex Comtmess anti you heve produced four Hlkes

b USE FOOLS Foaglsinhow conld poo use two dfferent tools iowerify your armee b part a
Sample aruswesr: | conild wis tscimg pageer o fip B pallslogram repsstedly or | could o
Treg figans n gesmatiy sofhyare and uss P reflectson ool

c USETOOLS Llsing the Ceometer's Shetchpad check your shetchforn part by tossinos g

o paarwleiogron: ahd vertead ling 5 e shove and makag areflection Lise the Deormene
e Chpad R complete the remainreg Tweo refiec Bom Destrbe the process ypou ined

Sarmpie areses 1 {onairucted] @ ine peiaed 1 the yerts ) ins ghat pasess (i oangh P Do
i gl haaed weries o e lage. ihen relevied the mege ik The weriical line Then § cospirieied

mhivieee [uil allml i 11ua] Pl Biowgh Me bop gl hand vetes of the aew dnage and seflecwd

M n the Feeey werlicad e

d. FIND A PSTTERN V5ot do you notice about every otter image m the pattern” How
gt you describe reflections in tvo paralied ines®
‘wae ol is identical fo B i reflsdion = o ailed lpres could bs
presmage par

dearribeed oy @ trans|pBan

m CHAFTER 12 ametoratmns ard ety
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IETTRTE Define a Reflection
EXPLORE Lsing the Geasater's Sketchpad. csestruct & line of reflection. m
andl & polt not on the lee, A

h Sefiect point & wthe line ol refiaction and lebel the image A’ Meause the drtances
betmeen the e mid each pont. Desctibe the relatonsbip you fed

b COMMUNICATE PRECISELY [onnect palni A snad A vt o e gt
W yoxs oy Rt the line of refloction blsols? How o2 you know? How
il yow describe the telabonabip of 18 line of rellect i 30
¥on RnDu
Line m finects the tegmant connectl) | S segrent mespring 150! tre theta segments
Therefors. the lines ars perpendicular bo one anothar
. COMSTRUCT ARGUBMENTS | there aport A for which the chasrvalions v part b we
nait true? How would you describe the relatiorship betwesn the mmags snd preamage
Fow i i
Whae poset 8 (3 WOsied on gha linse I8 no lengaee had any datance from line m. Mo te imoge snd

reimape are the SEme pint

d. USETOOLS wWiih the Geometer's Sheichgat consiruct s triaege and edlect 2 in the
e of reflection How waald yuu describe the relstionahin beteesn e image sl the
predrsage T What woukd you ke to do in order to complets this reflection with anky 2

roiTp s ared i aightedge)

such of Thess Nnes that are stuisl distances on the appasils side of bne . Then connect the these
peifity bo farre the smage trisngls

e Cemplete the following delninon A reflection i abne i function that maeps & poaa
b (5 e suchs thal

= i the point is not on the lne, Lhen the bee of refechon nylnpendicolar - a
bivectad  0f the segment [cinrg the point and s age

+ Fapount inam the ing, ther the image 2o premageties sams pomd -

in addhon to corstnacting refer tions =i teare or s and
siraghiedge mmn"“mt%m:mﬁﬁ?ﬁ

121 H.-ﬂ-nm-n-
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EINETS) Describe Reflections as Functions

EXPLORE Complete the following explomation to descrbe reRections s mappeng

& ABTD s arefiectgnof ARCD inthe -ask Fifl in it chard o nght with the orideredd
pairs that represend the vertices of the image and preimage n the Eaghbelow

SHUSEtS N s s

Al ~ &% | & |2y

- = T 0, 5 r | -58 |
?‘ [ x| C |i—am
; D N T =3, 1)

b REASON ABSTRACTLY Decribe te relstonstp brtvweren the coordrates for this
reflection m the §-ans

The sign of the o commdinate reversed, bt the p Leotdinels sl the ssme.

. EFGOH s areflection of EFGH in the w-anit Fill in the chart ot right wibh e orcered
pasira thial regaresent the vertices of the mage and preimage i the grapn bedos

P e
N E =3, =N [ | =LN

T F_jta-R] F _|-am
e . e A
T G A

d. REASON ARSTRACTLY Describe the relatiorhip between the coodiates for tes
refiection & the p-amii

The sign of the pcoordinets reeessed, Bt the rooordinets dayed 1he w@me.

g, HCLM s a refiectson of LM ine bine | = o Fillimthe chart al right with the oridered
panrs thart represent the vertices of the image s prevmage 01 the graph beson

: l P | - I T
] K N L .7
- (LT L . 3] L {2, &)
— M| =5 A —Em
u Ll ;
i
!
5 Wi

'- CMAFTER 1} Trasc!reranam and Synmnetry
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I REASOM ABSTRALTLY Descelbi the relithoradip Betwesn Me oo distes fon 1his
reflection i the bney = ¥
The o conrilmale amil Mie poibnate il piaies

Aeflection in the Coordinate Plane

* Yihena pott i refiected inthe y-axs, the coordinates of the image cjn be
v by the shapping furetion [0 y) — (- gl

= 'fhen 2 poat B refiectedin the r-miy, the coordingtes of (e mage cn be
given by the mapping furction [x y] — {x —yl

o Wihen e prund o refiectedin the live |j = i, Ehe tnof dirat ey of te ran
he green by the mapping Fusction(x, y] — jy af

[ EXAMPLE 4] &hﬁ Transformations That Are

a. COMSTRUCT ARGUMENTS |= ABT T a eflectionof ARCD mthe I __
VWry or wehy ngt?
Mo Sample snower: Poort A s ot (-6, Hand A" m ot (6.3 4 T
not & reflection of A in she p-asis, o the figure ARED st s

|
|

b, CONSTRLCT ARGLIREFNTS |- 437 T areflection of ADCD inthe ol i I -
mmmnﬂw:g;ht’Eiﬁzm'nhy:u'nh,‘m | |

|

He, Sample anawer & reflection in the s-aci will map sach T 1L
it Gx. ) Ve s image ol (8, =), Point & s al 1, T) while 8" s I : F"
o 11, =), A'in ot the reflection of A se AWED et e TTTTT F‘"""""h
rwfhection of ABCE n the s-as EEEaEEEsEmEas

. COMMUMICATE PRECISELY How could you el the vertices of thi Ll
mmage inpart bso that ARTL & a reflectonof ABCD in the -2 11T 1
What advce can yougwe to ensure that any refiected polygon s T X B
proguer by Labeied ™ r
I-#-‘ELHEIHMHHLFMMI B, " oy e

and 0 Enaure Fiak soresnonding vertices are squidistant in
lme ot reflecban

. PLENASOLUTEOM Can sne rellechon af ABC resolt i & §TT .
Degrriee the refiertiont sl netde 5o mao this traesiormation T =T _.d.

N Sample prower ABC could e refiscied twice bo sccompsy
thn Senumrmadion ance in the Azl snd onces in b eaos

1

FHH

Th

|||_!

Ll H.Il"lll.f.i.nn‘
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L REASON ABSTRALTLY Maie s grapsiand acharr e the ones n Comple 3 for
reflecting & uadlater o of your chenee inthe i 1 = 2 Find m maggang Fume o that
desoribes this s o

Baiiphe anweee
. T
T T | A4 | Lo
ey d i 4 i1, &
- - 3 AW L
- r ain aN
(o ==y 4 4

2 USESTRUCTURE You s g mgh ihe mverse of a Punction by reversing B valuss of x
wrnd iy Tor wach posnt of the Functuon The domein becomes the reee and the range
HECmes the domakn
& How coedyou desoribe the inwese of a fusction i the contest of refectaons?
Samnle s WhEn e & anal p ieerdneies of point @ F imerrhang il this fepaeiemis &

iefleCiian i the ling = @

B. D the riangle withweriees {1 21 [5. 01 2 {2 4] Onthe = ! I
coodrate plare. draw 3 range vy wertices thad hawe the v- a0y h —
rioordraies from the frst inongle reversed Daw the e g = ¢yt

confirm that the second tilanghs ks 2 reflection of the first Finaly
crawr {he Line ot 1 eflection from pouwr conjecture in part & to cocfiimpr

that The second iruacgie s the reflection of the fial i B JEER

5. CRITHOALME BEASOMIMNG F o ite i aph at 1he right Ehanedi g rrawirt @
that AEF G # a refiertion of ABCT becmrwe 0 fitt the defmdion of o
refleckion in the fne § = o The nessorn that A is e tanepoirtine

Py e bedause it 15 60 the line ol 1eflection and the Fenaning weitic e
e esindatant from that ihe Do you agres with Khadija's anafysia’ 7
Cxpita 1
Hhacha s otract That & poset an the e o4 reflectsce sl

My 0r e B wewr refleciod and whe s Cofred] that their std 3
l

ﬂh#‘lﬂ#nﬂh-h‘lhmum

ars nod cones pesding pesebe. We cennol wey AEFD is l*+-
ol ARCER. et wee cowsdd vy Bhad BEGEF b o6 iedieciion of ARCE

it

T T -l U

|

m CHAFTER 12 irersiormohiors Il wmametry
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- e — ——
4. COMSTRUCT ARGUMENTS (oitsider the graph ot gt
A& Esplauiwdy the graph cannst reresent a refiechon inthe »-anis :
Since 81 at (~1, ~6). O shoukd be at (—1, 6] 1o t the H
fumtion, bnit O i ot (=, 81 1
b Rledraw o grach 5o that # dossrepresent 3 reflection s the s —t T
I r N
=1 .
i + ‘i T
3 =
|
USE A MDDEL ﬁqﬂuluw:mﬂ'lh‘!ﬂiﬂhmhﬂlﬂh'ﬂ
5. Dencribe the effections in !htd-!'l.mﬂl A ) I-.! !.h:b:b:b:b: : : : :',"..
I'Ig"l i |I'|.|.||.I'|.'|-||.|.|-|-H|"r L
AR A i r"u'r r'll-"r' 'r"r' s
Sampie ankwer Thiz has a vertical asd 2 i i |"| |"|"| i) |.|-”.|- LA
|| hrn +r|!!ri!!!!i
Fovomdal i of reection << "-:+:+: S
'd'rili.m-h Et‘.‘"ﬂ ':lhtn llll|IrI|IJ.|I| |II ] I'I'F'-I II.I I'll.l'| .l F.l.l~
Ul-l! reflactines of letiers of the & htl!‘rm‘ 1 -| . -| f -| i 1*I11-|' 1 .{I |-|'I.I :".":".":':..‘..-
i lErEr ko I"l.'ﬁ:l.'l"!'lt'ﬂ;l":ﬂfﬂ-'qi e T iy J_i IJ_|i_|-| |_|-|.-| |*|'I-|:+ L l|_+ I-:-il"l-l'l-: .ir'ul.'u:l: : 5
er'lﬂ'l sertrchan I_'LIT#.I' of each reflection i 11111:: : : :‘::::I:Il-l: :1: :I::I:::I: : : :b:lu: X
up 5 %
Baenphe asfinvwes B
b. Create Sve ponts on e coordinate plare o form the letter M. Find thew vrnags
uieles a e Mlestiace iy the y-anis, undey o reliecion mife 5-me sndunder &
reflectmnintte line =«
Sample ariwess. The M can he represented with The peents (0 0 (0, T 0O, 1), §2. 4, and (2. 5).
X Refiectitng in the cads ghves (0, 00, (Q, =3, (1 % (2. O3, and (2, — 3. Refiecting In the r-axs
! gitves [0, 0, (8, 31 (=1 1), (~2. O}, and [~ 2. 3, Aefecting in the line y = & grves (0, 0, {3, 0,
! (% T (9. 21, and (3, 3)
| 7. USEAMODEL Sietchatiie border pattern creabed by refiecting tao 4 ferent
5 pedygons in twa verticat knes of reflection
1

L Y

SEpe SRRl " r l'-._"ﬁ"l""'-,-'. "l.,. LA
1

121 H.l'ﬂ-ll:'l'n-l-.
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&. Translations

-
Ohbjectives
¢ [efiree derify, and compare tranglations on te plne
= Draw tianslations given the fggare and tramistion vec 1ol

& Spedcity & translition that mags o Igpure oo siathe )
& tramalalion r a functon that magrs earh pant t ity mmage .'|I-':|1_:J.-.r.'|r.-| talled the
bramesletinn vecter Each segmens jomeg 2 pont and its mage han Bhe same lergth os the
vt and each o these sepmenty 5 sso paralled to it weckor Atransdationvechor i
sritien & (i i) where x & the menber of units trenslsted boroont alfy snd i ls the mmbes
of umits trarelated vertically A postive value of & regreserds 2 Earslation |o the night. and
& negative velue of « represents & tanslation to the feft Sknilarly, 8 positive vehe of
resesents o bransighion e and a negative mite of y regresents a translation down For
enarmple. 1he ecior {4 —3) repreents p iranalabeon 4 units to the right and 3 inits dowen

EITTTE |dentifying Translations

thmﬂ.thmmﬂlql.ﬂm EEEEEEEEE

a MAKE A CONECTURE Oioe of the ectangles shown (i be [ - .
obtained by transizting one of the cthar rectangies Wiich of thtart = -
reclangles shewn are tansktions of each other® Desiribe the TLri L

transla b o e T e B
Eertanips A could b o Branalslion of rectangls ©doven .
B wiflilh mivil 60 B el W Lts. Aecisngis © ooulld be @

e
- .

iranalation of recaengle & up & wnits ahd b the righ 1 unis

B. USETOOLS Choowr two opposate sertices of one of the rectangles you identsfied in
part & and drae segments ta the comesponding wertes of the sther rectngle o
iderdifimd o mach SEgMEnt yoi e forma right trismgie vith the segment g2 the
hypotenuse What do you nat !t.'IIH:-.l'.I‘!'l"I'..'IIil'-:".'
Tha bas irsngles ok ihe Lams. The sidea of ofe e paialisl 1o the wde ol e oihed

c. INTERPET PROBLEMS 'Y ir the transiation vertor that repesents the ransstion
fromonerectangie to the other Wiste the transistion vectar that reprewents Ehe
tranadston frgen the second rectangie to the frsd

Fram Reciangls & to Rectangts C: (10, &)
Frnen Rectangie € to Bectangle & |~ 4, ~§)

d. DOMMUMILATE PRECISELY WWhat do you noboe about the translaton vectors you
mrite o paitc?
Tiwe compenenis ol cne Benisiion vecios ars the pegatives ol the componenis of (e olher
Eramsdytion werio

m CHAPTER 17 T eminrmarons end 5smanery
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EITTIYE Translations on the Coordinate Plane

L the quadriatersl ABCD on the coordirate plane 1o srswer thess | T T -h

G 4 Tiek sl

a REASON ABSTRACTLY Predic: the Erlltrurﬁdﬂﬂalmlﬂiﬂh'lrr

veotes (=7 2). Deow the image ATCD

mwwmnunlmrﬂ_wﬂ:m_ e ' T
s B Al e e sl B e oebg il quesshilaies el -

b REASON ABSTRACTLY ﬁﬁfﬂnrlmdnhd'.nﬂ"u!rhn'nqu:-'wﬂﬂ

1

. poird 8 Dirow the uTage pandrilateral A ST T ardwrile the tramslation
vty ol howe you determinined the vestor

{ﬁ.l}.hﬂ.hlﬁ#ﬂ#ﬂﬁhmhlw*

c USESTRUCTURE Corspdete each magprg funciom 1o describe the tasslation biom

pansaandb
Transtatian fram part a
Mg —=Ale-Ty+3 |
E:-_HI—E‘I:-—]"!-F;_“
Oyl —0e—7 y+ 2
Dixy} 0= —3 iﬂ

Eaplan

Translatien from part b

A
Syl
eyl

fyt) )
Bley+a |
i |

o, MANE A CONIECTURE Suppose you have n mappeg function that desorbes what
happens to the vertex ol a Tigure for a zerain transiation Make 3 comecture sbout the
P iean o 3l ihe veringes ol 1he f“q e Can you debermane e iramlation vecto F

Sarnple mtawer The satiie Puniclion apgiles for nl weriid ws Thiu in bt aune B 1 nialarmnlos 4 s
bramisimn, s the weme veclor moees evary Eind of B oogene ligues e warss diyLencs e
narrer dinwe Blon, and B veciur, e eiore, can b deleemingd

Comnglete the table bry writing the mapping function for each tranulation Assume a = Dand b > O

Lol oy mte ]y e o L b —= la — 1y b &
HagHt mum by g desan e ||u:-i._-+_q.;.-—_l|
L% zarwiy vt g b gl — & u-bi

Sk s v e i b el

it ay+h |

13z 1llll|ﬂl.111‘
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ETTGET  Specily a Transformation
In the graph, FGHY acd PRTY are tramformations of parsile|ogram ABCE

. Does f:_.'.'nI’l;l..rrH'p.'i.".rr.tql:lmr.-l.:rlmuf.ﬂ.ﬂf..'.'_-'!*'llzl desirile 3t T
traslationm .'l'1|:'|:..-|||.'lg_|..-r the 1ramslalion vectol |||'I'.,l|-J".I“I|' wliy J |
"I5i|-'_'|1_ BN RS I'hl.-l-ﬁr ——
Fmﬁluﬂutl-_u-unhﬂ#uuttmnﬂ-p-nm (e ST R J=1 B¢ ; F L |
squal, and th ceireapenting sides are paralial ihe - :
Nasisation wadtor s {—7, 4, e 4
PARYTMG, the dinlantsds belwesn eortauponding polnis se net 4
#qual, and seme comesapanding sides ere not pansdel
b CRITMQUE REASONING Jamiad serys " carvuse the Distarce Forewda bo piove PRTV 15
nit @ erapssdyt ko of |:|.:|-.|!'-H|:ET|1 AT sie then calcul stes thardFiaand

(i =BT Dees s orove bis statement? F it does, explainwiy IF il does nat explain
how Famal ceuld modify what he did so that he does peowe his wateemenl

Thin dicss not oss Fhe slalwimend. Jaimal heeded b sliowe i1l e distsnos baTeemsn ary heo pesire. e
cnmwspnnoimg poinks v ned squal. Jamal colkd hﬂi*dﬁhﬂmﬂﬂﬂ-ﬂhlﬂﬂlﬁﬂ

c. USE REASONING thlamyﬁmﬁuh:-}mr-ﬂuﬂi enithe coordinate plane The
dstanced from esch vertes of KLMN (o each correspon ding ver tex of ASCD ae the ame
b this mefficipet 1o claim that KT MM 5 a traeslation of ABCHT lustify your andee

Mo, semphe enswar the wertors that represen the dmtances may nol be pasiiel

Foi sssmple moings K and L could be 4 uniss righvl of poirrts A& and . amd poanita A oamsd i
el i 4 Uity lefl ol peinis C and D, respectively.

L USETOOLS Lhe baig paper andacenlumeter rulef o drawa irnstation of the
Figure belaw. The translatign vector s <9 — 1o wilhonits of cemimeters. Explan
ol Sechnigue

i

|
1 Iracsd the Bgure, meswred B cm right and 1 cm down hom one wermaw, &nd then slid the pepst
slong the veclor Onie Bhe image wad in polison. | puskhed the pencil throwgh to mark sach vertes
and then used e ruler to connect the wwristes and lorim the image.

m CHAPTER 12 Tiwmformaimn e and Smein

Scanned by CamScanner



megr] [ g Bege—

2 CRITIOUE REASONING Coterrniie iF each s Laterner about 19 gl atie it oo
soetee e s, of newer true Justily your snsvwer

a. Leeg®hn aodd angie measures of the rnage sod presage oe ji s
Biwparps, traisslatinns mows end b o of & igens slong & vt e wenie datanos 1) Bie same
ihrectien, s the Byure st iooks the same

B lhmd:mirunrh-ptnltunrll'mmuwuhWirpl'lﬂ'l
Adwarys; sivie the poiris of ihe pemage all Wide slong the seme vechel thal repressnis e
wanslaisen, all iheess ey ars all parallel

& Thevector <a b= will iranslate each cotechnabe of & presmage a unds nght and b

wby up
Sesnatemes. @ @ > 0 and b > O, the slatement s irue

USE TOOLS Draw and label the wmage of cach fipure after the grven transiation.
3. 3 usiis (o the el &, Tranuabionverior < | —2%> 5 Tomaionvecior <=5 7>

R S sxnadan m

=1
{|
! y
'1||

RS . L
PR o o

6. INTEPRET PROBLEMS A square in the coordinate plane has vertices ot {2 317 I
(4 302 1) andi(4, 1] It b translnted 10 thal one of the wertices & o1 the orgad
Find the toodnates of ach vertex of the image, o the barelation vects R

lednt porsible leogth. Explam powr remonvg Lvany the image om I'!'u::m'rh'ulglr b f frde
Pane 1 :

(9, T (. 33, 40, 0), (3. Ok bo mirvinize e bength of ihe vecine | ued Sed—t]-{—
werles Chvsest to the arsgin. |2 8, as e peavage for (e o ek

T e daragin.

7. USEAMODEL Thevinghe repeesents the oreaon armaptovered by a flest o] PLEL
fhwrg shiga. whe e sach squarer egesants a kicmeter [F tha regon is banuaged e
along the vecior <4, 5=~.Il'-n:||ﬂr|hrhr-1,:::hitmtm'ld1-.nn:im : 1

wertices Whal detance hirs the coverage area been maved”
(a4l -S=A -1+ H4-R=-R-hir41-H=-k
the coverage area has movell + % + Y81, or sbout €4 kilomuters. |

13z '|.|.-1||.||ﬂl.'n1‘
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@ Rotations

| Objectives
+ [eeetinn and ik slooe] the el e sice ab i ol aioesy
« [ thee image of o green Hire inder s rotation

» Dpedihy the rotation that maps one Tigore to oot het

1 Develop the Definition of Rotations

EXFLORE Use gesrmetry software bo explore rotations. A4 you do so. thisk abont how
o ook use anples and detances o define a rotation abe ot 3 point
i L“TWLE LI Ragrmet y Sod el 10 o & & briar e el i oL L o these

Sl and polnat F, gs chown below o {he lef

b USETOOLS Draw the rmage of AAAC sfter o coonteiclockvize notatlon of [

Fomd polnt P, Labed (Se smege 0005 HT " aa wheswn Belowy oo [Perlghl

FRotatlon.gsp

c. LUSE TOOLS e the memimensent © in e wftwaee io mesare the delare e Brom
& bp P thse elestance [1om A B0 P ihal dovo e Lhave The shape o ahn
of SARD Does s relaklorshag ierain Fhe game’
AF = & P thia redelionship remasng the same negoriiess of the shape o location of S4BT

d. USE TOOLS Uie the nrgle messsemen tocis m the software 1o memane < AP,

SRR and # CPC T Change the shape or locofion of 22880 Mk do youeafice
m il = mlBP = m A0 = 100 these anagle meesicres ars 100, mgjardisaa of the shapo of
loar m s ol 8 I
- Hhﬂlmm What cien yoil tonchuce shout the distsnces or aghie Mesure
[ Fat W HL Ty - ||||'J @ ki chetk Yok Coner i

AP mA' P, BP Tﬂ'F.-ﬁP P rnldP B A 0PE | L OPT

£ owrmEril v 18 MK T

Scanned by CamScanner



mremrd W e e e M mpr—

A vtution stou 4 fived poet P called the conter of rotatien, through. i
ananghe of v, 15 8 fancticn i mags & point 1o 81 image e folows ey fEEeR
= |f ehe poa 12 Lhe center of rotatiofn. (hen e snage and presmage ae """._'-:-:;""'

the sarme poant plate o nlyies

= I the post iz ol the Center of ratation, then the irage and reatage
s & Ehe same distante From Uhe ceiner aof rolation, snd the mesare of 18

e ottt by The prevmage, 1he cefiter ! rotation. assd (e imegr s

In the sborve defintion. the angle of retatlan iy o" Uniews otherwme stated you cn
e M rotalons o e countte © | oc ke

IETTNRT Draw a Rotation

Fallow the steps below to draw the image of 2 KL after a | £0" rotaton sheut poant (.

a USETOOLS e = stisghtedgs to deds

b, USETOOLS Lise aprotractor to draw o ray that forms o | 57" engleiwicn
5 Fhown

c USETOOLS Ukeander tomark a pant J' on the ray o that 10 = 0

d. USETOOLS Repeat stegs o< 1o ncate points ' axd L Then ie 2 strasghtedge (o
e & R

. EVALUATE REASONABLEMESS How onn yoi iree 8 peece nf tracemg paper 1o chec
it ponsr dr e 1% e asonabibe”
Tiace S ML Hnkd down the raring papss by plarimg the paet af & pencil on paint @ Bodaks fhe

paper 160 The tracing of 5 KL shoasld calncide with 5,008

A

. COMMUMBCATE PRECISELY 'vitial vouled d meam to rotate sometheng - 16077
Rotatmg 440" o presunsd 1 be o countesciockwine rotaton. Therefoes. & rotalesn of -~ 1607 wouhl

b b rotation in the othes dusctioh: 1607 chochmise. |t i3 the tarme as & (360 — 160y = 2007 i station

L e pbrer Wansdormations, a1 otativn s 2 lungtion that Lakes polnls of the plars
gty el grees ather pasnts of the plene s outpots Vien v perform folatiom
B & ooy rhnate e you G Lse mapping Fuschions to specfy how 3 poind 1= mapped

£ s image
123 Fu.u'u:m-
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Complete the tabile by writing the mapping function For each rotation. The fust one has

been done for you
Ratallen Maapming Fimcisos
O a8 i |, gl == [=gn]
LB aivoes s oatgsi i f— = —F
Z70" ahowt the arighs ix, ¥} — L. —ah

ETYYE Draw a Rotation

Faliow these steps to daw te image of quadnlateral AQCD after a rotation TP

. INTERPRET PROBLEMS Pedic) (he effecf L:‘tll-r-f-l-mlrrr-.r-'.r.qlll'idrnﬂlﬁf_ miEEEEEE
before drawing che mmagr b1
The gusdeilatedal A FCD will be “upside down amd baekwards” and wifr e J 11
eticaly i Guadran Il o

) them predict the

b INTERPRET PROBLEMS Coqiplete the tabia o dind the imsge of each
veriex of quaddlaleral AR ()

€. USE TOOLS LUlse the table to helo youch aw the image o quadeilateral _i’_‘_ _'_“_ dl-Z 1]

ABCD e the conrdinate plane sbave B, =7 | &4, 0|
—— .

d. CRITRQUE REASONING & stucent said that anather way to map ::' _;I o
guadridateral ABCD Lo ity final anage is by st rotatisgin 90° L= | L

abroul the seigin s then rolating the inege 907 aboul the

ertgin Do pow sgree? Lise the mapping funclions i supgront

YOLF B!

Yies, & ievintion of $0° eaps (=, ) e (=, ¥} Arlbver rokatien of 90° naps |-, o) -5, 4
Mapping (. ¥} ta (—%, —y) matches the napping function for 8 1807 retaSien abeul the origin

EINEEE) Specify a Transformation :
larahim i3 desigring a logo For a jewelry store. He used transformeticns to drawtiey R
triangies shown a8 the right. : T
a. COMMUMBCATE PRECISELY |hration's assisiant deara ARG Exalsin how b Dl 11 ;
use atramafonration o oreste 001 r 1..
Hotake &R 9 founierckbiiveine shoar tha adigam - i .
1111

€D owPTER 12 Tianaformarions s Spmemiry
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b. EVALUATE REASOMABLEMNESS Excifsin how pou can it & mrappheg fuse Dion 16 chedk

thual your Enveeer L0 part & & oorredl

Live the mapping functicn for @ 907 rojation (o find the mmege of sach vertes of JJREN
O, 3 == =0, O, sl are e onopdinaies of poaed B0 -4, =T —= (1, =4, wihiih el
Umpriirubes o oyl © NI <32] — [2. 1}, which are B (oanivaiss. o paant J.

. COMBUNICATE PRECISELY 1010w adifferest reestion that Bvahem's mvsatart can
une 1o create O/ VO P Explain
Feu he 00l 1otate SRGK ITO0 Clo kwi e sbawt Ehe oigen

i, COMESTRUCT ABPURENTS 7u|||||:|-..g Erahims sssatant shaety by NI &N
What o aesformation can be se bo Create SR0AC
Aotets S0 3707 counbeecicchviis sBoud e arigin

1 CORBMRUNICATE PRECISELY in e ligure, 20TEF i the nnape
of LIEF whier & rotation sbod porit £

. Weatk i the dslance fromE' ta L7 Exhliin how you koadv
Al o & point and By mags are He sams dalsncs from e

wweriee ol ol
b, Whet 5 meF2F T Explainbow youlnow
1. the imeaisie of e anglo (o med by & point, T Cedile of
1olation. aad The el s imege i equal bo e angle of rofabeh.
which Is 37
USE PO0LS Draw and label the image of each Figure sfter the given rotames sboct

pant .
a Ty 3 a0

_D_

STy
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USE TDOLS Drares and Label the image of each figure alter the goven rotatsn

4, I70" about thearigh 5. 90° about the origin &. 180" sbout the oeigin
r [ . | .
e tfbe - .:‘_“._‘-I| bt o
'y | il
= i1 | # j.
A | R
7. COMWUMICETE PRECESELY 5Li"l.]-|'£.ﬁ|‘.ﬁﬂ:ﬂﬂlﬂn‘lﬂl‘fpli‘l"l'1nlﬂ|!ﬁr1d r
viden game set in oter space She drows quadrilaterals DEFG and S1L0 to [
sepresent comets, How con she wse a transfarmationts map DEFG ta 5 TUY —tr- ;
Dexcribe e trassfarmation in vwotds sad glve 8 mapping furction for the [ !
transformation .
Rotste quadriiateral DEFG 270° ahout the crigon: %
e i Bt P e el 3 o sk r
. ¥ —= |y —x) i

USE TOOLS Determine whether there is o rotation about peint Pehat maps SABRC 10
LA, M so, explain why and use a rules pratractorn, of other 1eal ts help pou describe
e retation IF not. explaic why not

& .

~ ~

%
A 5

ny AP = AP QP = @ P, CP = TP, and Mo mince AP # AP, amy transhermation
i AP = gl PR = mSOPT = B0 8O0 ihasld miaEs JGAET ba Oull BE cannal b [
courierciackwize tarlation slbaud peel 2 Teinlon abouf poirt . i
10, CONSTRUCT ARGUMENTS Lidfei a iolation o ound Dhe origin the post AS 1| |:
s mapped to the pond A1, 5] What s the image-of the paid gl—4 B uncler this i
-

rotation? Edplein
=6 =& e relation maps (& ¥ 10 [~y 0} &b i s a 90 r-lt.lll-lnlbnﬂrlﬂ-urlunlml:lﬂflhﬂ.ilﬂ

image of [(—4, @) & (-6 —4).

m CHEPTEA L2 Tiarmsformabinne st Spmemsinyg
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1L An e desigrer uses atoardinge jlare o gl bon furnitune a2 ioom Ty L
desagner detides 10 move & sola whech = represented by :;ﬂl:l-l:l.llll'-'!.m.q.q_ :
ehe rodation | i — | —i. 1) 1
a USETOOLS Dvirw the new e 81inn of the 10fs an the cnortdeate

jplaewe

b COMMUNMICATE PRECISELY WVrite a magping Funcion that the designer 4
apaply o thee pol g ity newy baCaban i groes by mowe # back b2 it griginal
location Explpn
ix, | = @, =ak Fhe origmal iolation iv & 807 cownte clockwise retalion; b undo i uee s 90°

sinaladen splalinn fuisiels I Suishainnl i 5 DT0" sysimrelvsiosioy rotalinnl.

iz a COMMUSSCATE PRECISELY VWhet [ the readt of 3 rotation Pollowed by another
rotation shaot the sare poant " Gwe an esainple
& rofateen felowed Dy Arveine (oTABen |3 o9 rosaten P gsample, 3 roienon of 30
ciockwine fullovend bry & rolaon of 20 counteclhotivise o the wme s s folation of 10"

b. COMMUNICATE PRECESELY = 4 eliectan falicwed by snother raflectionn g
paalled b still 3 reflecton? Exglain your reasoning
v (VL B0 Bt e ebrconel ielluction iestore The orsprnal odienlabon

c COMMUMICATE PRECISELY Saeed clains 1hat s reflection i the w-aa followes
by & reflesction in bhe g-ais s the same thavg as a retanon. ks Sased cormpct™®
Senwd in comest A refieciion in the s-anis iellowed by » refleciion & the -exiv s the same s o
rotatien of TO' about the origin. This can be seen with the mapping funcuons. The poin (1. ¥

magrs 10 (. — ) when reflecied in the s-asis. The peant fx, —p) mags b (=, —y) when refiected
N the pasin So r ) maps 1o X~k Which is the same as s 80 rotstion.

11 CRITIQUE REASONING 'E-.hmhlnul«?::h- Figure
Berlow wharh Shows I CONGTLENS THangles He megusres

]
it m;: that eoiabes A tol' sroamd 0 and feeds if Bo be 35
degrees He maepsarmy the ange that rotates 8 to @ argund
0 e finds  to alsa be 30 degrees He then caens that F C

e the tweo riangles are comgruest, a 30 degres
rutstion hes acrumed around point  bs Sultecomect?

Expla =

Mo, Semide atinvrer. Poiil © haa fot besn toldted 3
shegrews arvured O 1t sppenrs Uil & reflaciion

Bk i mok @ opdEEmn oty that maps cne Wlarsgls to the other

Fim

TN e L E——
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@ E:::n'upnsulr;m:. of Transformations

F

| Objectives ’ﬁ

+ Ly e i iRe af f iiee alhe TR0 o ol Eranstor mabohs e
* Gpecdy 4 sequence of irantformations that mnps sne {igee to E&j‘_'}
g ther

1 o

A rompedition of transformatiens - o woooence of tamsformations mowhch the Prst
transformat on |5 appied toa gven Sigere and then another transformation (s applied fo
by T

L.

Investigate Compositions
EXPLORE Lise dymamic peometry softwane to explore
pampaditions of mancformanant

b USETOOLS Usepeormenry sofeware v draw o trsngl

I

i it |1 A i 2ol v g o ironsksie e

I |||.ir I'III:J‘ ] |.-.|.:r__..'|'_—'_'ll-|- il i _l'_-l
fo transiate AAET med dabsel it rmage AAE T Chang
i chpe or locatics of AARC, snd lech for relationshi

yroog the irangles Whach type o transformation coul
- - F g o
oy

pon e ©o e AABLD drecily to AKXE

oarlarian

b, MANE A CONMECTURE \"at corjectuss can you make shout the compors| hion of tveo

The camposiicn of two Eraneistions = snother 3 presisben

c. USE TODLS Use the poltware bo drow S48 gnida
point P Retate AABC BT sbout potnt P eod Label i
mage AT Theniotate AREL 7D shast paint P
|t s e AULTROL . han e the =hafee of location
AERT e ook Tor el abicr=baps amons e inargie
fYhat sogile Sraval ot ion coedld yona v to map 20A0

dhetly 1o AAHT

CampRotallons. gsp

roteiisan af TR0 shoud point

d. MAKE A COMIECTURE 1A%t conjectus e oo o msk e
naait the composaionof a refahan of m® about pont P
ot by arptmion et ahoat poiml [

Ths Comspatiteon |8 & redatiom of () + Y shaoun pooni @

'E CHAPFTER 12 1 f P i ol T R
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wny mgrr & b e el en g pmim

e USETOOLS Lise the softwars to duow LARZ snd tun [t it ST Er e s
paralel li JmnﬁeFﬂ1niﬂfllllrtJl'dlﬁe-lt$

mage SLART: Then refiect AABC o e k andiabel it WA

amage AAT T Which Type of tramslomation could o
il 4 i TN . — | ]

e to mg AARC drectly to ANETT
LER LA sy

£ (MANE A COMIECTURE V'l cofactul @ A you sk e
about the cormpes ion of twa reflections inpardlel
e
The composiiian of Fep refiecions in pas allied ines
™ & traralation.

g- MAKE A COMECTURE Fepear pant e taof thes e draw ines | and k o0 that 1hey
mt=raect. Whit corgectire 280 you make ahaut the compesstion of two reflections in

b st e

{i-ul_."' £ >

h MAKE A m Hecall '.Iurl Ir.mlar'-:m -"tﬂ!l:tl-lllﬂ'i-. an:I rotatmng e righd
rrotians becauze they do not chamgge the site o shage of a fipae Based onyour work
shove. vt Corgethars £ o ke aboul the (oempesition of twa riged matoes?

The compoalisan of bwa sgid ulions o anulher |ighl motion

i CRITMIUE AEASOMENE Ah-dulxr:s clares fhat translatinne tefiectiorn and rotstions
ae ol we need to achoree any righd mation Ingther vorde ewery 1giid imotion ces be
the compesihon of transkabors reflectmns. arddrataliona Lse ihe folowing diagram
to eaplon why Abdlamg s conert

1 |

2| &

T

The image is aither the wame amentaton as the prefmage. o i (v “fipped.” In bhe case that the
mage iv fipped. frat perinemm 3 reflectaon in smy loe Lo had (e preimage v eow e same

1At MAps the pest onte It cor et panding oItk in the insge. Frally. rolats W mew pralinage
armnd that paict wntll the plelmage has baen fully magped onla the image Therstors, e rigid
fiiotian is sithar the compositon of & refection, & fransiakion, and & iefation. o it i the
compostinn of & frans aban an 8 oot Ebsen

2 A Coarpraiicm ol Tramla ||||l'||lL.
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j. CRITIGUE REASONING Abculasi rov cisims tha the only igid metion we seec B o
refiection in other words, no matier what figd rmolion we want, we @0 aksys 221 6
throaah & serke af rellaciions. is Absularis correc! ? Expiadn

Abdutar w conest & reflecton can sbyisusly be schisved ty A reflecbon A rotation i the

rerflee bons n paraiiel ines. Therefon, ol rhiged iolions can be ocbseeed by conipossng reflec bons.

CSIE=TETS Composition of Translormations
Complete-each description i the Eable

i fas: mws it | Fhe somprmate of sas ot i s low

Tamg g o

| re componman of 1 IotEaR of m Wonar BT P iingad

Oy & i af 7" ol iy et P iy i'ﬂlll:“*ﬂ .
iy i paaet

| Tt i Nardioes, b1 Ea- ol i

| 1 sranslatsan

1 owr cowEra e i b i e eE i adle] e

P e Nl S 1 wd i Ll e

T i gt of op e nntmaEtog e

e

i P gt et

tbe compantn 4 e et nerogld motian

EXNETE Draw a Composition

wiﬂlmhmnmlhﬂhﬂmmrﬂﬂ i

Frex first design For the logo,

a INTERPRET PROBLEMS Ghaya plan 1o reflert the lagn in the s- s and Sherf
rofate the image B0 sheus the origin Before parfaming the composition, pre

the guadeant inwhirh the final mage wil ke Explain = :
Gsadrans Il: the reflachan in e shard Hags e bogo Yo Quadram | r' £ :

the rptation of B0° maps e imsge bo Guadiant B E

b USETOOLS [vaw the final enage of the logo orithe coordnate plare shomn

[ =

c. COMMUMICATE PRECISELY {oudd Dharvs buve magped the eriginal logo to its final
pomition uning 8 sangle bsTormatioe? i o, deseribe the traesformation Frot i

el mivy nat

Yo Sive okt R rofiecto the anginas iago i the S y = =

d. CONSTRUCT ARGUMENTS Show how you canine the magiping functien for areflection
i the w-xis a0 o & rotation of 307 sboet the orlgin 1o jstify your snsves (o pat ¢

B
i

i

The mappang function for a rellecton i e s-xo s 4= 11 — (&, — ¥k applying the mappang function
for & B rutation aboud e origim 1o this result glees . —y) — [~ (— L 23 or {y, 55 overall, the
mappsng i e, ) — (. 5} which i the mapping funcon Sar s refiecton in the «anm

- CHAFTER 1T fvoiaaraiain ee® ommsteg
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o CRITICQUE REASONING (ihiya rlaims thar the con get the Lame reul by parf ormieg
e COMpEtRon i ihe oppcrite orser: (Mal i by st cotabeg the origieal lags 30"
vt the prgin mnd thea radlaeting A i the v-anis Do you agree” Eplen why or
why Ao
Moo M s 101ate the 610Nl logn Ly B0° sbow! e o1k, e mage i in Qusedant | and ieflecing

Mie Wansfurnations oie gerlaimmi i e oigEel oedes

I MAKE A COMMECTURE in geresal Soes the ovder in which you per formoa segqaence of
by s b e bes (1]

Pes the result af Gart o hows 1hat pacfaiming the franiformations © s ifecent attdes cati give a

IEITNEE  Specily a Sequence of Transtormations
Given two fagures. specify a sequence of transformations that mags. one Figure
to the other

a COMMUMICATE PRECISELY I = possihie 1o man AART to ARSTmng
g refHlechon Followed by & trans! abins ™ Desenke the refSecion and

b =l atson,
Rl tion i the s-axs, lollowssd by the ramilation shong vectar | —32. 0]

b, COMMUNICATE PRECESELY | there adfferent sequence of toes frans?
Hrat maps. SAARC o ARST? Explain

Twx in this cass, you can parform the bandformations n te cppate cider
tramulagien slong vector (=3, Q) fallowed by & refiection wn the s-amn

e COMMUMICATE PRECISELY VWhy 11 pour arciwer o pat B ciffevent broes your sy
 Exnmple 7 pary g

‘s Bosenpie 2 puet 8, the srder in which the twe rigid mulisns wers periermed metiersd. in this
anamgEhe, the arder doed ok mATer D appears That FOmpoasion & comenmaitye or only oeriamn
regeil e tenirs.

d COMBBUMICATE PRECISELY “pec®y asecuence of two o more b l"ri-l"l:rr-'uhq_ T
that raps qudrilatersd £ FGH 1o quaddlateral MR

Rotation of 80° about the rgin, foliowed by the bemistion siong
veetes (-1 1}

3
e COMSTRUCT ARGUSIENTS Explan hims you [an e your irdesss b pit €12
specity a sequence of transformatio s that maps. quadnlateml M o

L1 I%=4

FEHEE

LS5t
waterm EFGH

U rmmatormationn that “urdo” the transfermations in part © freleten slong vectey (1, ~1},
taligwrd by 3 Clockwise retaon of 90 abeud the grigin

L2l Comticsseataim ol T I'rl.TI.IJ."I'HlII..
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. COMSTRUCT ARGUMENTS 5peciyaseguence of thres frarsations thet m o
AIKL b ARST |5 thene more than one soth segeente” Eigilain i -
Sample wnTEe tranalasion .llnni' vecies (3, 0}, iranslaien slong vt f 5] 1
(3. Q. translateon alory vecioe (9. =1} any wsgquence in whickh the Lam af
3
the yvector componends s (G 1) sl woark.
{
USE TOOLS Draw and kabel the uage of each figare afver the given composiien of
ramsformabons
L I romakion shout the & reflectian rithe jpaes 3. thaslationaongi—L, B}
ol g:l'ufrr.'ﬂ.w-:-'l I'I:.'I".'II15|.'II'I n fnlowed by | BD™ raiation {olloweed by rEfiECTonin
song{d - abacer the orfgin the line g = &
[ TFTTT "'.il L) [ FT I 1
? T ] ] . . T
' :l i *:u-.-.l. i : 3 .a e
| LA EL BLBEREL “] 0
COMMUMSCATE PRECISELY Specify a sequence of transformatem that maps AL
te A MNP, d4—L Sampls pnyws (e
d. T 5. EF LU EENE & L Ls ]
I i A = -
R -‘ L d -
"']!| i E i I_ _"_ “J;
I |
ar | fum o] wenl s nfgey I-I y . -
] Al I
Refe<iion in panin Reflecbon in e-aaiv, Transistion song (3, O) i
faebirwvi iy aslakion fasboraral by 0" rod abien tollownd by HHO° rotation i
along {—1, ) il THE adgEn abaial ihe arigin |
7. REASDH ABSTRACTLY Taiek twwfonr -..l!’@ni-r hy appiy g the transformatan i

':"-EI:' a i, gll'ul pwrd by the tramsformationic yf —{—x, —y| Write a sngle
-:.q_.,',-|ql’|pq:lm1lul i thee came #liect as the compositice Whatt Bracs [ ormsbaan
dos y 0w enapping hunction repiesen?

(. 3 == | =, i iellection in e p-asis

D oaPTER 12 Tianafermarions s Spmeeiry
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e bl b e L

COMSTRUCT ARGUMENTS Determine whether each staberssent i ooy fomme timed
ar mever Broe. Explae
8. Acompottion of twa refiecrion 18 aroTalion

%, Arompossipnof twe treeelvbens (g arotasion

18 A refectioninthe r-ms foloeed by o refiection in the g-auis ieawes 2 pont mit
origaal location
Sevmetimes. Ehis i e o B el is e arigin

1L The sransiation slong (o b) Tellowed by ife rarsiation aloag (r. o) i the tramdation
slongia+ch+d
Abwrayw thee fired tranclaton maps (v, p) o (@ + g, y + Bj the yecond tramuiaton maps this image
im =@+ £y + b+ oy which ia sqguvaleni o the Tansiation sleng (0 + b + o).

12 COMMUNICATE PRECISELY Salsh o a prugrarmime [ the video game Focg=r1-1-yr
Hﬂ&ﬂimmmmlnm@mhmlmﬂm:MWBEHs-_'

SITEER

a b it poas e For Saleh touse 3 composifion of teo dgid mabens tomag == = -
rockel A torocket 7 M sa. deseribe the composition H aol explain why EEE
¥ex. sample anywer: rotate rocket A B0° about the oeigim, then e l":ﬁ:ﬁr

waelate 0 abang the vecsor (—6. §).

B |3 passible for Sakeh to use o compasition of twe rigid mobons to magrocket &
boracket C7F en desoribe HH.'EI:ImFI:IH!.H:H i nat, expdsin why not

Mos rechets A snd C have Sfferent shapes, snd any composiion of right motions would be
st rigied mation, which wesld pressrs the shaps of mciet &

IE. USETOOLS Unc cynarmdc geomel ry solware or affer tools
seplone the comprsition of twa reflections in pardiel knes. What can you
1oy about the translation wector for the franslabion that & equivalent fo this
compibion T

14, REASOM ABSTRACTLY We have peen thet the i aslomution oyl -y s)aa
reflecthonin the line y = = |t s also ue thal the troesformation (s, gl — (g - na
reflacinan in the lire i = —x The examples in S lEssen ted us that the Compoition
of these twe reflect lons should be a rotation Gree the mapgeng fume tic that
descries the compesinon and desirbe the resdting rotateon

§e. ) — {=m —y). This is 2 retation af 190 degress about the anpgin

134 Em;:-uuu:l‘l'tnfm:'-uﬂ-
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a' Symmetry

fnﬂe:ﬁnu

» Desoribe the rotations and reflections that carry a figare onth itged

& Py e had lrﬂl‘ﬂl‘ﬁ"‘ 7 ihisne H & gl mtion [Wanddation rerlechon, ar ialsticn
el Pt Che Tpee oo Bself

ENPLOAE Seaikha owns g store that sells hand-painted ceramic tiles T'hf‘l.rrﬂ'mn
ﬂ#ﬂﬂl‘wmﬂrrﬂﬂmwtmrmd tud;r.Efulkhm- serting the tiles for har
LT DeEsfy

& INTERPRET PROBLENS Cnakha places ties 2 3 ancd 6 i 1he wame Pt Espiam

WL CTelSl TS Nl iR CCATac

Sampee anveeer Earh of thege Bes con b lodded alang 2 line 30 that the fere hahees of the
ke codhc e

b. USE STRUCTURE What cther set of three tiles could Shakha group togethes T Wiy
Lampie answer Tiey 1, ©& pnd B rach of thewe llies cam be rofafed T secand 8 peird af tee
Carvier of Thed Ti Lo DAt the =agel CEND-0ES WD [N [ e mEgs.

e, COMMUNICATE PRECESELY bt o the e hawe wyarety Ris iy you T e

urng the defisrtion of vpmmetry
Ties 1. 2.0 5 & Anad B Fos wies 3. 3, ared 6. 8 rigid mogion gedipcticn) meps #ach tie 1o mesif
Foi tiles 1 6 and B & riged matios (imlatine mags esibolile b i i

d. COMMUNICATE PRECISELY Which of the tiles 82 e hawe symenetry” hust Py e

et b ing 1he dedinetion of yymmety
Tiles 4 wnel 7. Thisis doses ol Sfipsias Lo be e Fighd mobnn sl mags the prsimags Back ams el

E‘ CHAFTER 1] Tiassfornwczing are Serahialiy
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NEENENT ] ST —

d Frgrure huss. N sty if 1 can be mapped onto iteetf by s reflection ina
e ol e Hine of wymmetry N T— L)

myFESe
IEITITF  ldentify Line Symmetry
The figres shaw & rectangie. » parallelogram a sosceles trapetod
and s ‘egular pentagen
a COMBMUMICATE PRECISELY [ all lines o pyimimetry on the Fipaes

b. COMMUMICATE PRECESELY VWhich of the figu e bawe boe syiramestog dibey”
e oy ey e o T S W P e raa
by a refaction in s ke
e MANE A CONIECTURE “ow many |ines of symmetry do o think B reguiar 1 ]’-;l:n
hes " Eapdain
17, thaie Ii a line of spmpseiry though sach of tha 1T vartices of tha polygon
. MANE A COMIECTURE o marwy lines of symmebry 2o you thiek 2 regudar n-gom has?
Eaplam
n: thars is & Bre of vynmetry through sach of (ke 0 verlicas of ths polygon

A Frgare had neteilensl ypesmetry i the Figae can be mapped onto fwedf by erofabion ==
Betmeen [ ahd 360" shout the cenler of the figure cafed the oenter of symmatry

The nrdher o ety 2 the namdser oF umes 8 Nigure maps oote 2l e iriorases
From 07 &0 360" The magnitude of sywesstry | the smailest sngle tvough whch a
Fipere caa b redabod so # maps onto itsdf

IEIIEE (dentity Rotational Symmetry

Rrfer to the rectanghe. parallelogram. isotceles trapesoid and regular pentagen
from Example 2
& COMMUMICATE PRECISELY vhich of the figares. if aery dio not harve rotatonal
vprmemetry ™ Explain yoor chowefs)
lac sbes Hapetonl, Ehaie i1 no tolation of lees thar TE0° that eell map the Bapesod onio el
b. COMMUMICATE PRECESELY For rach of the figures that have rotatosal symmetry
ghee the ardler of symemetry and magnituce of symmetyg
Rectampie: arder of symimestry 3. magniude of syreemetry 1000

m-uuman--ﬁn—nmw

i & L]
il grEacE ol g i

125 seren il
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. BUAKE A COMELTURE 'What is the orer of wysremetry of & regan J0-gan” What =
1h|,-|r|."|i|'-:n.i of wammartey? Eaplaen

Order of symmetry H: magniusie of symenmetry 10 B sade sl symmatry n egual be thee numbee
&l waihes of the reguiar n-pon. the magrstude of symemytry s 360" divided by the order o wymmatny
andd 360" + 20 = 1"

d MANE A CONELTURE VW¥at i the order of symmetry of 2 regula pgon? What isthe

magnitude of symmetry” Explain
Duaier st wwmmstry 0. mqmiuul1mﬁ¥f:ﬂuiﬂﬂ"m 1L Baiial 18 SRS

IHH_HEH ﬂ“ﬁ_ﬂrlhil_w-ﬂlw,miﬂlm‘m“ﬁﬂ m"m.'_iluilﬂr-ﬂ
0
Aatenaliy of A

COMMUNICATE PRECISELY State whether each Figure has leve symmetty and describe
thee reflections, if sy that map the fopure anta itseld, Oraw any lined of reflection oo the
higure.

L Soqume 2. Regdan hessgan
Wad, e ielection ik ey of (P & lines of Yooii . Ehie feflieClion & sivy of the § lifes ol
wyrmmielry magn the ligurs arto St ayrmetry maps e fgure cnta Aeelf

COMMUNICATE PRECISELY State whether each fagure hae rotatsons? yyinmetry. I 1o,
describe the rotations that map the figure onto itself by giving the order of symmetry
and magretuee of symmetry
3. Equiatenalfriangle

yeu: crdler of symrenetey: 1; magnitueds of symemetey- 300
4, Sealene triangls

ng refationsd symmetny i
8. Regular hesagnn -

& COMIMUBCATE PRECISELY ﬂtiiﬂ_‘meﬂmr.ﬂ'rl‘lm plan for & new gallery] |
in an art maeus. Desoribe evenyrefipcison or f otation that maps the E.:Ilrrll

pnio ifself
The ealy Hansformation that maps the gallery onto 2wl b s 1ellecton

in e Bre = r

‘ CHAFTER 12 fraeaformratons and Gysamairy
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=gy 4 e g e Foppyre—

7. a. CONSTRUCT ARGUMENTS How many lines of symimetry does acocle have?
Explain your reaonng
infintiety ey, evety ine theoaigh the cerstar nf the circe s line ol spnmetry, and lhete ais

. CONSTRUCT ARGUMENTS st i the o der af rotstiod fos s owcle ™ Eagilaan voul
FERNONNG,
infunity; as the circls rodates all the way sraurd, every degres o mattet bow smsll, maps the

USE STRUCTURE Sketoh & frgure in the space provided with the desoribed symesetry

B- 11 Bampiv ankweds shown

8. Mo lee spmemetry rotational symetrywith - B Esactly ore bne of wpmmetry: re rodaticral
order of wymemetry I LTy

30 Exactly 3 lres of symmetry; robationad 11 Moline symmetsy; rodatonsl spmmetry wth
symirety waith arder ol syminetry 3 magnitude of spremetry 1200

12 COMSTRUCT ARGUMENTS A el podygon has mageerude of symmetry L5°
Mo mary wides does the palygon have? Explar
24, MO" + W = 34, um the spinr of spmmetry s 34, Sy s e s 34 sides

125 s il
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- )
Objectives

& Lormpeare Erans]crmatons thet pfeserve disiance and angle
Eages 19 fose (fel donat

+ Veridy the properties of diagions

» Hepresent s dedcribe Slations 4 hahthons

y
EINETY Compare Transformations

EXFLIRE Amﬁrﬁemdnipnmnfuttimnkitu ﬂu-*.ﬁr.d‘q:u:.
andlfer location of emages in 3 movee The designes is g with different

ways bo change the appesance of o tower o a stience Fction movie

& CMLOIR AOE ACCURKTELY tach hgseshoers the sterhng posibion of e toser 2nd
the firxtion that described the ramiiocmation (kat the decignei appied to it Uraw the
ITHEE af thee Erpwer imider pach brans kematon

Lole gl =—{4e 4| I legl=xs5y+4| Bl (e gh—l2e 24
g T M |_ |F. || |
1 |
|
o = | = !
sEmEEEn 2 11
- -I—.Pll—— idlﬂ— -r
HHHE R HHHH
. [xul—ix 2yl v, e gl — [0 5 05y i g —+i-y+7
7T T U
111
111
Eoas : L] -
1 “I" “—: | | a | L B 1
L1 | i N
: . ; d
Ty 0 ™ | B || | | i & &

B. USE STRUCTURE Which tranafarmariong résal i congrusnt figunes” How do o
e

W wndd wi, b i, e ays dodl prelmnegs aew relaied ey & ranelation in wi, the imege sl

prewmage are retated by 4 ratation and a4 ransinbon These are rigsd ranstormations that
Preserye Congrucnoe

D CHAPTERLZ Trerommatusn and Sty
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SEERENY Y Sa—

c. COMMUMICATE PRECISELY Which of the bansformabon seem fo preserve angle

e e How could you B wure
H, 0,y AR W e B PIEACEGT 10 e RSN SRCT ange

d, COMMUMCKTE PRECISELY The desigrer woants (o change the sre but mof the whape
of the towes Which bransformations can the designer e How woold pou describe
tesr bamicrmatioms s everysley language

i wraf v Remple snvaer Tiamstormatum i an solargement. Transtsmaton v o 8 redurciion
«. CALCULKTE RCCUSBRTELY In figure i, what is the relstionsnig of the area of the mage

bo the avea of the preimage? Explae how to calculate this

Alprewnage] = & enin’. Adjimage] = 20 unita’, Sanee {5 ) <= (31, $y). the sres of the new

image i fpie times Thad of the preimage, o 2 -2 = 4

i illaitany with cenier C andscale Tarior i [k = Olis & e Bon
that mapsa poot # 1o mmage P as folows

s WP eoincides wilh O then "= P,

a I Foost not concete wntiC ten Pl el Bwarch e
= k[CH

@ LISE TDOH S Ehmar".m,p angl lab el 182 weriires & B
ared L, Then duaw a point P_[rzw the mage of £A8C af
& dilat i wath cevbes B ol scmbe facior kst thown
Chuangs the shape s location of AR and nabice ho
Fu | EE

m relsled 10 AAST
b. FAND A PATTERN Fepest the process in Step e but us
dirfer et walues of b nciud | 2 and 1 VWhat can

vau tay aba A il ation when he scale factor & s et
thuant | ¥ epaal i 17 gremter than 17
Whae k < 1 the mmage is & tedueton. Whee i = 1
e inags and preimage aie {angeusnl Wisen b > 1
Hie image i an enlargement

c USETOOLS Messore the levgthof esth sae of AADC and the ength ol each side ol

LAET Crange B scale Tactor pod setice Bow the lengihs congare VWhas
¢ ey ran o ke

The image of the #ne yegmand |y longes or sharber than the preimage depending on the ratio
ghvwn by the scale fecior of the diletien

L1ig Ehl..u:u:i'-
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d. MAKE A COMJECTURE Craw apomt Pand aline | Then
s o 1r:|--rr|.:F of lme | sitera diation with eertet P o
srate Factor 1 s shovn Label the image [ Change the
Incationof boe jand the scale Sactar Make ar ohjpetune
that relates lipes | frd |

Tha dlation of Hne | resulis in a lae | wisch s
parsied fn )

o, MAKE A COMIECTURE |5 there s o situstion inwhie w
yuur cometure inpart d cors not hold What happem WET——10 1 ¥
i lie eoviera dlixiion bn s ocase?

H ifwe bne passss through Pha caniar of he dilalinn, B the dletion maps e ine i el

Tha line iz alse mapped to teelf if g =1

L. FIND A PETTERM Fict the paint B - 4 8] Fedthe image of point E under o dilstion
usrng eoch seale faciod in the table, Complete the table by verifing the coordnates of E
Then cesonbe any pattems o netice

5 ! : iBE
LE | -8 86 |—1n.1}] {12, 34)

T finall Bhe ¢osinaies of F, muitiply b - and pcocidinates of E By @e scibs (acios.

@ FIND APATTERN Calkiete the ceordimates of E inpart Fwhen e scale facton ae
inereasing whegers mich s 4. 5, anil B Desmibe any patterms yausdtice in the valie of
the k- and y-coerdinates?
s e aales facior INGrensss by ane, the s-coordinate decreases by 4 and the p-coondinate
imtraaney by 0. Wha e scals fazior = an imsgs. of the e & ol poooefnsles am mnidtigHuas

al e conesponiing origposl deoidinaled

ol mag Dilations in the Coordinate Plane

Complete the descnption of dilstions in the coordieate plane and complete the
{ rule fo show hew a dilation with scale actor k changes the coordinstes

a paint, Then complete the exmmpie.
i THIG A sl e .|||- yil afer adisibs Irj Earmmfkuadelr Iy ;'
prmiped ot [he onpo o S scels NS & | ¥ h £
muitiply the ¥ raardinate and tha
ycoardinate af the poind by k ..1.:1_:#,3"" |
L i e, k) ‘lﬂ* '.':.. r
il (@ 3

€D owaPTER 12 Tianafermasions s pmeeiry
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EETNTEY Use Dilations to Solve a Problem

An archeiect is userg 8 coordinate plane 1o desgin a shotho apartrmend in the shape of a
trapernid. Each uniz of the coordinate plane represents one meter. In the or

the vertices of the spartment are X -3, 31 K{X 3], L(0, — 3] and M{-3, - 1)
architect wants to enlarge the apartment so that [K = 10 meters.

4. INTERPRET PROBLEMS 'Yihat scale factor should the architect use o diate the
«:‘flp-ﬂa-a:-.:l1rrstl-rsr.-m'.1l'+-'ru:g:- has ¥ side with the reguired length? Explain
,;m-um-qhw %6 ety ko Ml ja 8 segEEnd wilhoa ength ed

mhu-.unud.mhrmd-pﬂ";

b COMMUMICATE PRECISELY Wit iie a furaction that snowes bow ] [
T oy !;_-,-]_l:. mapped under this dilshen if the cender of gianeon 1 a -
a Hie g += -

oyt —{ g a5 ¥

. CALCULATE ACCURATELY Draw o label K1 M and s image I
LM, on the coordinate plane a7 the right

d. CRITIQUE REASONING 1% v cerect cloims chat ine enlwged | =
mpartrmerst will hawve a petmet e Hhat i mone than twioe e i
largge s the magnal pereneter. Do you agree or ddagree’
Expiain
Dinagres: Each side langth of ihe original aparment nmunhfu-ﬁ..-m .

u-.i.q.&.p.ﬁ-m-lrﬁ_ _mum:nwmr-_i._

CALCULATE ACCURATELY Draw and tabel the image of the figure after a dlation weh
the given scale factor and center of dilation st the origin Wre & functian o describe

the transformabion

N

R P S LA ke b e Lo
s 1 7 2
|
|
fa iy e=gr | N
Ll 1
Tt S
- I 1
[ = |
l_ . = -I|'
I:J ! = I!
HHHH H

16 -'.-HT".'I'IF‘
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EVALUATE REASOMABLEMESS Determine whether each statement (s oo
sametimes. or never true. Explain.

T, Heis areal e, ihen & dilation canteed 82 the angin magn the line | = o bo itself

Always: the line i = o pasges throwgh tha osigin snd 4 diition keavds et Thisugh e
cintes ol dilablon unchanged

4 k=1, thenaddationwith scale factor b milfe s segeTient that v rongrorn i
Mawes: A0 = ki, mod & > 1, sn 80 # AF Thun neafmanni be congiuen to i
image.

B Hd <k < |, thenadilation o paraslelogram ABCD with & sosle factor of kwell result n
paralielogram A8 T with aperimeter equal to that of the bnginal paralielogram
Maryer i the scale factor s betwenn O and 1, then 1l s & catishsl fatise belaten O and 1, whion

maams the prrimeier of paralisiogram A 'E'D wil slvays ba lees than the perimetar of ABCO.

& The dilatian fx, y} — [k, kg maps apont 10 a peint bt (s larier from Phe arigin
Bomatimes; this s tras when k > 1 arsd the potrrl s not the oligin. For sy valus of k. the

arigin ls mapped Vo thvelf, o the vintemend is not Broe fo the orlgn

7. W nisareal mamber, then 3 dlaton centanedat the orign mapsthe line x = gtoa

vl t ical tne
Alweays) a dilamon maps s re 1o el [iF 0 passes roough the cemier of dilation) o to =
parnilel ime. Gave x = 0 W B vemics lire. A msge iy sho o vertsal lins

A 5¢|r|'|||-1.||-|:.1|;-:|f.r|.'l||n1:|;:ur|-|:I:ﬂpﬁrrlrn!rr:hquui'll-ullra'. T
shown In the [gute 1
i CALCULATE ACCURATELY Deif creates MNP by enlargngt—a—

PR i 4 el mbon winth weale facior 2 Then he oresies 1
.'-rrwhpdu.mgmﬂ-ﬁ-u with s scabe factog alhe center [0

cilation {or each lMIu-nIs:I'.enrlp.ﬁ'mml.‘.l-uhﬂll‘l:Ii et
iitge, MNP0 |- JH—

b REASON ABSTRACTLY Con S f map MNOQ direcily te P
MNP with a Engle transformadion? IF =0, whad i
Troavel rmabon should be use? |
Yiea: usa & |t|.|..|||.-|-;_|.v.|-|-u-|lnln'--ﬂl-:"t

-t

< MAKE A CONIECTURE i geneval what canipnu &3y abain a o taton with soale
facior k. ehat s folowed by adiltion mith scale factor k 2 State s conjecbure and
thenpiowide an o gument o justify it

Tha compaaiiion is equivelent o s single dilabon weih scale facton bk The composition

e (i, 0 N ghea, B0, il thee U ekt in mapped o (i ke & R, which o e algeiras
dudis foe 4 siegle dilation with scale Rt b b

-ﬂ CHEPTEA 12 Tiarsformabinne s Spmesiyg
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9. REASON QUANTTTATIVELY The figire shows an architect's pl

1
for abedrosm Eachunit of the toordinge plane fepr esents :

o fEsss s

i The archiec! would ke o endm ge o sethe F e eromnm s

needed 5o thal s peitnetel o 2] meters. What tramsfor
thould the achutert une? luestily youn ereer

DM Wt i PN 1B e Liiiresdt] feriivirter i 34
Trw dilation wiily saie et 15 niokes sech wde 1§
lnrget, 88 the petmeter of the image will be 16, 4 = 3
B. The architect wiould Lke toenlege o redice the bedroom s
neecled w0 that A5 perwmaier 5 10.5 maters. What waly factor should the

wohwiec! wee in s dilation” Exgplain
mm_ﬂh.m _Il.iﬂlh'rdw’hhh“q*h

P iriage will e v - 1 = HLE anil, sohving fe

£ Besed onparts # ond b wiite an equation that can be used to fird B scafe tacto
[} oF 2 Slartron given any perimeter (5]

l'}-'rr'l-l.r

30 The peint Fis the svape of pairt D bl under o diabens contered at B orgin with
sale Fartor b # 1

a REASON ARSTRACTLY Acwuiming thal point & doss no! e onthe gans whal =
thee tlope oD T Eapiadt S i braw
T abzips ‘E.Ii-mllm The cooniinates of & se (o ki l"hll-l-ﬁ"ll

!‘_} : _"ﬂ-uf.”
b. USESTRUCTURE inpart a wivy = || enportant that Pdoey nof be on the gay?
I lies 0 e p-anis, thee s image & wil aiuo lis an the yass. in il be

werical and the shigie sl be (ndefined

i Arﬂ'ﬂ:ﬂm-n i desigrng the shreets inanew d'l.u-p-p-ki-:l-.'mﬂ 8 i
md;rﬂphmrdpahilzlrtmdmmmnrrEmndwnrpHF -_:-
& REASON ABSTRACTLY The ity poanie wil apply adiaion pd -4 L
Falm Steet to create Cedar Street. Oesrmbe how 1toe tie [T B
vireety wel he relsted I

The strewts will be pacallel. i i WL

b USESTRUCTURE The city planner uses a diaron wirh scale
Fector 2 and conler of dilalion at the origin (o creabe Cedw
Street [ ew Coda Siveet on the Coodinate placs sl woit e -
equation I Tl
| et o

T
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-~

Part B

For path coovdinate of the rew triargle, state whark coondenabe mapped ta it trougp the
Fuschon you defrecin Part A

e
F
Part C
|'fH'Erq::r-Fr!iIsTalnm:dhg.'Hrimfrbruﬂer-gl‘lqunmtrrlI'I
tiwe mewr coordinstrs be? Lise a function fo relste the new coorrdingtes t0 the ooginad
(oo dmstes
o
-
Part D
I e origanal mage deguiied 2ol ol wnk Yo priind, how rouch ek veouid 8 desgn that
inchudes the origingl image, the imege i Part & anc the rnape o Pt Cregoie?
Explan your redaoming
e

CHAFTER 17 = r-..-....“-r..l-
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Performance Task

Trendy Transformations

Provtde a clesr selalion to the problem Qe sure 1o show all of your werk.
irdnl.rdl.l-llr:h"i-ﬂﬂ'tn'il‘:h o justdly poul ardmeiy

orria b e rqufh-i""‘"hﬂ high scionls math cluls She by wath the basr
-!.g_J.-_ |_Jl' wari, Cevdered ona 20 by 20 unit grid Each gridemeasores 0 5 contmeter
by I'_I-.-rﬂ-l meier She wants Eadh c ol fnésteber 13 ey 2 ullidns 5w L a5 Eha
nairucts then to choose threee & arwlormationg 1o periarm on the origeal dessgn
E ach trarmformationwil be contered 1 the highest poant of the presmage. and
each prevmage and each rg-r_,._-ﬂ_n.u ] i il pp i ksied oo part of the Cesigi

H

Part A _

Hessa chomies a travsiationvecion ef (4, -3} o 00 retabonsbout the *u_:;‘-::';n:---'.:--
the prevaeurs jmage. and then a reliection in the line y = 3 What are the coordinates o
A= 8 = and D77 Justify your mawss

CD CHAFTERLZ Trastomaton s Sy
| ss—r
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Standardized leést Practice

L Wear |5t vakee of & in the Folisweg dasram?
3
i
il i

= E.i

Abwned coneacts paints 53, — Zhand TT1. Sm
rreEldS ] He places point M at the midpoint
af 5T The coordeates of Mim, 1.5

Chiacirilateral ASCD has verticed Ald, 3] B - 2§
(-3 (1] aed [N 4. —&) Afver guindrileteral A8
et Al ated sbewst the argn, A'is located atj6. 4
Eind the scale Farioe and rorpdiet e the Fadiosa
ot ARCD

Sralefacior 1§ |
Bt -5l as)

Cl-aslo]

=3

Y

A tram forsution is peef orned on ACDE with
vertices (0L 21 O(= 1, MNand B2 5] to obdain
ACTE withwertees {0 -2 01-1 3 amd
E12 1] The type of transformabion s a

Irlr:.l.l't:m.

m CaAFTER 1 T e o s S ey

Congader the following cSagram

/

A0

6. Consoder the following dugram

ef _ W

i &L =G rend2l 4 g

o Sl — AMMO The perimeter of A 5 24
and the pesimeter of BNDa B0 FMD =15
e N = ST T L 'Ii ()

. Pairt O 4 the midpoint B ane post £ 18 the
mizdpninl aBC H the prerimeter of ARTF n

L5 anity, then the perimeter of @8 &
20 ity Hibesennl AL wSe  sousie
umils. then the mes ol SoEAD ga LRIAle
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9. AXY D m ediationof AXYE In the duggram belo, & 2w fines to Show how B0 find the center of dilation
Wt s the coordnntes of the cenber gl ddation®

i N ¢

oF

. 2)

1, Consder snch figre Place s chick mark undler the rolations shout the tenter of the ligores that map the
Figare oanto itsed

80" Hakation . 1 LB Mol som
EniF | | ..||' W
il s e
P B 'I"-
hl:"u-'i- T4

11 Abewr graws AKYZ withvertires X =4, - [ | Yi= 1. = 1}ant Bl ~ 3} After twn transtormagions, the
wertipes of the image 200 X'\ =6 4| Y{=3 4] and J1=2 & Desoride the tranforrmations that Abeer
eouid haree performed on A0 YT R0 obtnin Ry age

Sample sniwes teflacion in the u.axh. loliowsd by sndlstien (v p] — - 2.9+ X

X A ML has vertices §-3 & K[ -3 B}, md LS, - 4) ADEF has vertices (- 1. €] B2 2] and FIE. B]
Are the tnangles crmibar? Show your work
B-4 a2 -d - & | ¥
You: whope o == rlyee § slope offi =gty 3 (g | = =100 L0 i 0 righy
sergie. Likwwine, shope OF =527 4=~ siope ofF === §-J}) = —1.00 cHin
w rigint amgie. A0 YN = )7 < (=3 = (=97 &% KL =y-4 ="+ 6= -7 N
O = T = AT+ 3 - =375 [ - 3 =33 Smco =0 =3
these mles aie prapanions. By SAE AL - SOEF

CHAPTER 12 oniiae it Tont P L
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'@ Statistics and Probability

CHAPTER FOLIS

earn oo s of the Carmmon . ore Siabe Seanceros e

ol well fupatee ineh gl el A e e orvienr GLE Dl B4 vou omglebe each

et ian ret T S thene (e B0 EheTh youl Wik

1 P Stwtictics snd Farametees

Line shalvstvrs appr opriaie to the chape @ 1he dat
drstriaoton to compare cester {median memny) o
sprmad {her quar lile f srge stavds o daviation| o
twrc or miare dif Farent cats sete

mtspret difer Endes i shape. Jevll Bl anctspiesd
the contex] of 1he dala Wit acdineiig o podd
efletty of exireme dats poirds [outiers]

A Teaches recorded besl scoresFor tudents wie
shudbed bess than tn howrs wirh stidests o suged
two oy eor e howrs Lompare 1he mesns, and the
st irwdiw o] desviatioes of eachdste st

il i

| s2] @8

Sival | el ey Thas Tes Hsrs
an i3 L

[F T . [+

[T} = |

Sahipls answar The mean of e Tirel sel o

ard 1Fe il deviaiesn i 8.5 The meai ol

Blusclends uc orm Bt and ihess b less yariation
i Shy pores ® they Musly £ 99 maey hosnn,

nbepret differences m shape, cenler and spread
the tontext of ™ deia setL scoouni 'l"ﬂ"TH et
eFfecty of eereems A319 oty (o2 les|

g ptabetily e cpria be bo the shape of the dat
| istrouton o [omgaE Cenie (e, me :"Il:'-Jll
2 8 |10 i e i, STaniadl v vl 1271 | O
Ewe or mare dfFerem dita et

|"!r|||l".r i il wedh ol o s o Ehe i by Bne
glils. hE ks e & I:I_F_-li_ =LA |

Lisn il 15 a5 & vy 1o cilelt 5Ead] protdmTs and Eo
guide the sokation of malti-step prablans, chooe
nterpret units comsistently in formulas choose |

fiaziliars

nierpret the soate and the oeegn o graphs and daga

iThe ages of peopbe == W bowling eagues are
ghowen. Compare and Interpret the shape. mean. ae
standard desAtionaf e 1w 18T

:I' | T |

Hath iam e LRiead i@ iRe fghl &ven wWih e

- il 1 haw @ mpean 1
|

- g 1

“Factusian of the outtler in
ol I7 |33 wiboud the oatiterf Bet 3 hay a mepn
® 35 Sot | has & sid dev of 12 (4.6 withowl F
, sutfier], Bo1 3 has & st ey of 4.3 Both saty hee

tlusisred sboud tha nyid bl bt Sst 2
# disiributian that o cigaer S0 rormal,

m CWAPTER L3 Ciatubay ana Probatdity

Scanned by CamScanner



=g ke e

P ‘Peag W Leaii P bew Do | asin

'|,.I5r cisfisficy q.q'nr.p‘ul'r fro e -.|r.|||'.rh:|f1".|: claty Deearriter how the mesn and rarge sne xifected if
datributian 1o compane cenler imedian, mesn) each riETiheT i ciady 1T mohaeeA

wpreed fnderquar tie range, siandsrddevnaton| o 18, 28, 25, 10 25, 75 64,62 78 78

b o e il Eerent daba setn
et differencet o shape, center, and spread The mean of ihe origimel duts sul b 364 sevi

the ooriext of the data seli dccourring foe podal samge i3 6B The mear el the new iloia e s

effects of extrere dsta pouts (outbers)
Flep eweirt darla weirh plobs onthe feadieinben e E'l ol B murge s 4. The snsl rangy of

oty histograsn, and boa plots) thee mirwy dlata gt ple of
he caigenal dadla sl

Fit i o Bo the data, ese fust tions frited to e adure o felabed bo lelihaile Makie o scaliey
e Skt o obleret i the Eoilesd of the data Use | phof imeng the data s the tabls Wiat by ol
goven hanctions. of choase 2 function suggested by ttelationchon 1 showm™

i i - g 3
Lonle Ernphesioe Ingar quadrate and sxgss m Al 3 ol A
4y =3 K Tl 3F
Fita bnes funcBion fot a scattes plat (bl suggesth s
e sscoation -
interpet the Siope [rate of change) endthe inter - 1
fcom1amt term! ol & linesr moedeld In bhe conkex® of fhe
dala o :
= -I
L . L .H'i'H - _!
Lt

The graph shown & negative comelation betveden

bttt duf il | @b
ap— H!-rlu!-1ﬁ'|l-l1rlrull2rﬂ'l-|.'.l'r|:4'1” q.itlurlmltlhdtm1ﬂﬂl1ummnw1hf
anaby b F EMuat Prieview Cuestion for Lesaon | 35 tocaodate i
. ; e ahon for the medunedi low L:u.ag.'qphl'g_
o *rn-lFr I

Fver age tomperatie e for the latnude 43N

There m s corrplation snd & causal relatianvhip.

PraCtics Uil oyirs i e DTG

CHAPTER 13 Cracter = ool
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nd Parameters

w Cosimai: =" 0 =02

v Coergare conter and spread of different dats sede Proaftbom | 2 EAAT

L el b L i 182

o Ll siabmises [y dlile LEmples e A te paameteT s
of populH B

. F:i[!l.:l'r e e erin ol oullers insErpis

A

h..* a sy of apopud abon chosen to represent the poudation L statintis - o
mexsre cndated from the sample Mesn mode rarge. andl ntaquanti= range oe 3 :
ik sF noEabsie The pepelent mearsre for the ooprdatien i caled ;m-'.-'
rhé Gt Dgrpmetpng o fed wadoey Bhat ©an Be determired By e Srfae copaation
but ae Tyois oy estimated bersed on the stehates of o ety chaen random sample

Statistacal inference < 100 po0e il o L e et e ahauit 3 popalalion hased on
information fromasanpie For ensmphe. the mean begrtof ol 13-yex el wamenin A Dha
ran be inlerredirom arsndom ssmpde ol | 000 weomen m AbcDihabi wha ate 18 yeafsald

Bl ak g ranmabie inlerences oot parmneters of & population | equiresa dfferent 1668
¥ sampse st than the range or mbe guai 19 | Sihgde.
e devistien o & value & ¥issample data st isds difeence from the Lemple mee
N =y
Ter mman slsakete dewlathan -1 e ole o e mean ol tre st devatioon

di = il B ==y

MAD et T = NIk K| where the sigme ¥ means "t ove
il walies of i The -.'.J-l'l'al':l]-!'-:-"l'!:l:r!il'-h = Fera LAL o oy
IF. I—I- "‘—: I i 4 - —

LS it e 455 1 T
m Compare Measures of Spread
Thflhl‘ulhhhﬂhlw-ﬂjumﬁhmlhﬁmumﬂum

a. USETOOLS Lise o cofcuiator to find the eean and standard deviation | 81 | 1% | E3
af the set i1 | ElL 58
The mesn m appiosimately & 08 m The stendard devabon l,nrln—'n-ll-lrﬁ.! fm
b. AL CULATE ACCURATELY 7ind the resn shasiore deviation of the gampe
61 - G084 6.9 - S0+ 6] lﬂ*-l!-lﬂ'i‘l—i.!—_lﬁl-t:l 2 !
MAD = s - —. 1| _
. COMMUMCATE PRECYSELY If the data i sunghy o sample. what sgiht the population |

be for this emample? Use the mean sinolute dewalon 1o uage how wed (he ihean
represenld O il
S.fliphe AL The populnion msght bee aill aludees o (e kEme age R muss P i sliauie

darviation is relatively imall compared 580 e valies on the Lalsla, the spread s small, and, Elimi o hone,

i meaan aclepuatsty dedifeianiy the dats sl

ﬁ mu Simias g wex], Priobasa iy

J-—“ — e ——— _ H
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d. REASOM ABSTRACTLY A adfeent simple of jusga from a second [l
ghien in the Tollowsiyg table Caloulate the mesn and standaed deviation usi
CabcutaTer and MISTLE fiw the st cImpares fa the first uel T TR

The mewn fae Ehis sl is §.08; the standend devinten is 0.4 The rmesgtet® | 61 | 54

harrs The samse muean, Bt Ve standaed deyiaghen nf the second wet o lager Tem mesns thai ihe
fae Sl REE 1S TS AEIRa BUA. ML Thedetare, [Pe maan 18 e Fepl saemlative oF The sample.

IETEDET  (dentify and Allow for Cutliers

Lisang a GP5 device, eahim and ha son Badr recorded the length of all thew tee shots
hitt with & driver durng a recent round of goll The results are shown in the table.

& o

T ET ]
241 3o

] bl by ]

1] 20| z=| ise] s ae| e f = 2
h USETOOLS s iechralogy io find the mesn median terguartis jsngs

ard dtahclard devialion ol asch sainple Lo the edreal tenth

Ibamhinzy = 203.2 yd, m = 204.0 yd; @3 — 01 = 208.5 — 196.5 = 120y, o= 8.4 yd

Bades = ARy i = J0EE ya; OF ~ 01 = N8 — W7 =Ny # = EET e
b. INTERPRET PROBLEMS == the sistis lics toshow m what sspects of drveg lbesnim

i et

limiakuem' s Frodats (20032 yel) i béghed than Badis meaen (T933 pd). Thoielote. on dvelags, e akem

L

c INTERPRET PROBEEMS |'sc the statislics toshom mwhat aspects of drvang Badr
=t -

1748 i) i Mgl Huﬂm-m-m_huii—pﬂlq.

i, INTERPEET PROBLEMS D-cee whol, Bah foees et gy 1 o] chrvey, 1 bl o g
| 4wt vie whal the defindtion lor sy cuslier s s Ben v traf informariom o

decude if the 14 yard drive it ah outiler For Badry sarple drees. I 18 iz, Shen e
technology to recaloulate the mean and standard deviabon of Bade™s wample deives

withoet the outher and descrbe Fow this alfects tee skatisbers of {Fbe wamgee

Sampie answer: A& sabstical outiler In & data point that i st kast 15 temes the imterguariile range
s Bhan the koees quariile or greater Than Fe upper guertils The mieguartie rangs is 21 yil.
1T = NG Since O in 197 yd, anything kower than (197 — F156] = W5 5 pd would be a1 oulier
Theretose, H yd Iy an outlier, Remaoving it em the dads sl produced & new mean of 208.6 yd. anc
8 narw ytardard devishion of 8.0 yd The mean is rened by shrmunating the #4, and the stondec
deeration 1 regueced

L J Sresinbes e Fi.lill!l.'ﬂ"-
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L Tan &ferent warples on the el dianeter of 5 1o
of ekl mF shown

P e Ll
a INTERPRET PROBLEMS (o rhe et 2 | wn | o
and vt tuii tibe Tange bo compaie The i o | 1

it g

Sample answes For sampie & m = 38 mes 5O = 03 — Q1 = 41 - 13 = 8 mem

Fol aampla B, mo= Tl s, (OR = O3 — 0= F.E — P25 = 10 sen. Sasnple A Fes & haghey
rislAr DUl B ioweer BOR . Theoetore, Lampss & 18008 16 b bees R ebd 0ot tnan B Bt s e na
fo bew Basigpei fhain aaitpie &

b, USESTRUCTURE Eormedonyvour frocknga and on e data pointy m each sample
whiih sariple appedr s to be more repe e e alve © Eaplian your reduom
Saiiiple snewed. Seiijde A o modé Ciodeely Snd nere evenily giosupsd eouid by medien. Sampie
0 is skewiwd tosward snualler diarsdtery So wampds & i rooie iepiesesialive

2 INTERPRET PROBLEMS +isighi dmia wwvmples af | Toprdr o rrale 30 lermale
siudd eiris ae shiem Lse the onran and standend devisfion bo compane te wampies

Eample sniwer: Maks iudarmm, = P03 in, Malaivis of Tanal
= 30 . Female chetlendts = GE.F ir, Ehudieris [inchas
It ) ar gr | 4. o |

'.:.:.L‘.I.n ‘wml!_mm L] [T - | K - a8, |
thas i | 0.0 ., ol the sbanidard dewiatioh ©© | 04 | s | |60 | &5 | &8
is 2.0 i For femate sudents. Bhe mean i L1l ] &% Fa_ ] a3 AN |

il 3 i, and the viandard devistion m 3.7 m On sverage. males are il Mowsser, oo
bhi slardardl devailon of rmeles iy smoales rhan that of demeley e eaghts &l femmle e mnns

EOrEn ok

% Aunals -il':"l'lﬁ at by -"'l'g'i'.'l'l'l.lll'."'.u"ﬁ"-l o LS e RRanion s DmEE Tl e
Shw feels that her performance hasbeen sheveed oy enusuad resaffs. Bedow s ber
(ewitis foe thee lask Two semsom

-
| “eemmm Feiltr mi ..‘." I .'.| | "s=rmns Hendh by L | L BE ﬁ
| E-E | B8 ra " 115 KT &2

CINEOANTETNE: .'l-'-'fI
145 | 1ne] 157] 1ss] 18y fies | iwm| 1w] Lm] Ls0 LJ&E

iy |
o REASON QUANTITETIVELY Cons:der the two sets of data Determne whether " -
#liber oars a0 auther Fod Ehe new mesn and stardand devistons one @1 ~|
ftiery @ & remcred droem the sein
in roagom L 148G i an outlion. Witheout L4% m. the mean 8 1879 mo and e monderd frveation J

“ CHAPTER 13 “datemticn set Prakatalily
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B m—

gl W b

. REASON QUANTITATIVELY [etermine which was Asma's besrer season after the
suthery were remaves Explmn your anyveer

s T sodond wrakon, he meda 1§ LSS m, &nd the slandard deviation Q0T m. Once the outlie
in remowed from weason §, the mean is 1679 m, and the anderd deviation is & 062, Therslors,
on sversge she emped hetted In srason one, sdciticnally. becsane of the smaller stacdsicl

demahion. she mlin [Umpsd Mo Conusiantty in sesson 1 B sesme thad seasnn 1 was bs better

- [rwtwm i preparing to go goifling agsn ke & lookng for s partrey He warnts to pack

e b %5 e eonbar vao [fEnis il ol srs Bheir Bodals on the T e
roinds of galf The dala o given belos

a8 | 47| ae| ay] a4 an
4% T qr L EL 47
& CALOULATE ACCURRTELY For each plaver, et the mean and starciard devistion

Mara's mean scors it 463 Het sLaniand deviatien is 160 Rans's mean (s 478, with a standard
diewislion of 0,0

b. REASON QUANTITRTIVELY \\iat weidd be the advantages o duadvantuges ta
|k abarn spdectivg one pleyer over the cthes?

U b iviall 4 Pemineta Piared fo0 iie vy sisam mmh.mmmm
hbt 8 lower itandand deviation

. Coeniides tte following set ol packais wesghts randorndy selected by

Pt Ot daring abury season T T T
a. CALCULEATE MOCURATELY Find the meanand the meangbsohote | D788 ] OBS™] 058
deviatum of e ta

= 056 =1 - ‘*#:I'i*lﬂ.ll+n_n“l

m.bl.ﬂ. B0 AL — B8+ 1O — ﬂ..ﬂ;l]'l—lﬂ-l-lﬂ.- ﬂ.“'..“ D.'ﬂ B4 I,

B mm Lise e maan staohibe denation 10 e b well
B Tl 3 TE[I-I'H-EI"H ihe dala

represant the velues very well

c. COMMUMICATE PRECISELY \Whal Could be the popuiation Far thes sample!
Corrwrmsd oty Dhed cala 827 indy o iy ndL be g edetal e of the
pepulatien”
The pepulation could be sl packages sent by the Post Office darmg B Cheicmas season,

Bacaus® the tamphs was randamiy chosen the data woeskl repretent the populaten beter thar
it wrsildd Pl His gt b aegink Aot Bean randes The dhadvantesis o 1N 580 B Sl e Pambaon &

Eata pointl B Tairky et

133 Cialinkes arnt Fammt e -
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E‘Ei Distributions of Daka

I,.-' -
| Objectives Comtmask 501 SO0 503

v [n§pepred diffprercey o thape, centey. el spread for Sain L1l
dhixfribn st Protioen | 4587 F

P e L8 Lop [ 5 3

v Segct the pppropnate slmistes o desonbe sampies based
trther digtribubiors

L —

&

The distribartion o1 o tample or popeiaten of Bars deitribes 1he ks or theorebeal
Frequencies of the data vabes oftenimg sveal way slowing the dats 12 be sssessed at &
glace

Use Statistics to Create a
Visual Display of a Distribution

EXPLORE Fdreen enpectont worten took Sort i & study of the durstion of pregnancy
A COMMUSSCATE PRECISELY 7 el the free-raamber summiuy of the fata gelived &

: : PFregnancy
PR valie. Hisl Guartile median third quor e, and maniraam whee Use these [ (RTINS

statstns and the scale provided 16 Create 2 bea-and-whitker piar of the dada

nEMaN —CrIrtriet—t—i— =] ET] T

K 1 i ® R uz LN T T
i ay &

b. USE STRUCTURE Baed on the Box-and-wheker plat where = the datamest
tore ertrated within the ovemall range of the l-.'l.rqir"El.'u-n Fii Afviyedr

Sample anewer The data b mesd contentiabed In the uppes quarnile of the sample. One quarier af
the dats mast be in each segmert of the plot. 4o the sharter segments are maore concentrated

& INTERPRET PROBLEMS "he hISSOETA FEprEsEnts the saime dats o
jpirt &. ¥ =t She posinon of the histrgrams penk relaied to the sha
i o Boy- Erad-evbisier plot?

fampile anewer: The peak soours neas the miedian, 39 weeks,
which i well i the right fimin the sample. Mot of the dsta is

chose to the median but there is 8 ong tall b the left

d EVALUATE REASOMABLENESS o= thi dats ceem reanmabls’
Yitry o why no?

Sample answer: The dala yeema reasonable because the sample hes & peak to the right and ._“

NFENl-HE-SE-u B0 &

seenelites be much shorber, with prematues Dirths, bt are slmost never longer than 81 weeks.

m CHAPTER 13 Soatishirs sned Bvakabilesy
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Scanned by CamScanner



e D] 0 R

& drstritwition i negtivehy shewsd o it v a peak that is to the right within ihe
distribution. and positheby shewed |f if bas a pesk 1o the left. As even distribution around

& Ler ) pesk L spmmetric
IEIIIEF Describe the Distribution of a Data Set .;iii.!;
The dot plot desplays data on the gaps between phone calls recerved st '/ 0%

& Company sw
A USETOOLS Using the dot piot, enter the data inta agaoheg

callelntir kel erente i box-anchwhinker plot Make asketchefthe | F—1 1 +—
b ared-whisker plot lafssted with the free-romber surmmany data

poirs (i crveey
b. COMBMUNICATE PRECISELY Descrine the shage andaryothar
senifl | ot feanires af the datrdalion

Sample anwwer: Both the dot plot and the Box-and-whitker phat show that the dats set s poalth
skevwed, with the data concentrated In the lower part of the range.

€ USESTRUCTURE & second romgiany records the gaps betwesn ptoge
el In 4 chart Create o hestogram from the data provided | Gaps Between Calls

Gapsybetween calls inmrorutes: 4 154 5.2
4476531455361 26327

N
5
£
1
F

d, COMMUNICATE PRECSELY Conlrest the shape of the 2econd
data pet with the first What doe the dfference tell you
ahout the data?

Sample anwwer: The second set is symenetric about the mean. The A—

The shape of 8 sample’s dsbiibution affects which stattics best describe the data

SyrTedric dats s215 2re well deccrthed—or compared o ther e ave tw samples = Qb
mean and standard devation For shewed distridutions. the frve-iumber smmary o[- —"5i
better desoriptinn ee comgarisan 1; 3': =
EIIIIE Chooso Statistics ta Describe a Data Set N Y
American fosthall practite a coach has his Kicker sttemnpt field goals from 3 T 1=
yard line hetween | 7 and 40 yards. The coach records the results of each s

kicker's surcessful Field goal datances for the practice are shewn at the raght. L

a COMMUNICATE PRECISELY Chpose create s

setoh a it fesr esentabon al the data Deseribe
i diztribistion

Sampie answar: The data is posavely skewed. There
I8 a falily even dvtribution for all the kicks from 17 1o

L1
L]
i
]
i
i
]

WM 8 % I §1-38 11 |

183 Distritwtions o Darolfff§
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b, INTERPRET PROBLEMS [hoose and calzulate representative statistics for thes data
sel. uwtify your Cholee

Sample snawer; fee-number summary, because the distribution |s skewed; min = 17 yd. &1 = 21
yel, median = I5.5 yd. O3 = 33 yd, IOR = 03 = 01 = 1 yd, max = 38 yu

=, FIND APKTTERMN Disciss the data’™s distribution based an your sketch and dy>sén
statisics

Sampie answer: The data s concentrated in the lower par of e sample, frem 17 yd to about 30
yd. There ls also b §rong concentration of data between O and ©3. This indicates that the kicker
wan gulte consistent for fleld goals up 1o 30 yi& with fewer successld langer kicks.

IEICTINE Choose Statistics to Compare Data Sets

Daisy is comparing the scores af twa dfferent classes on the same
algabia test.

A USE STRUCTURE 'What statstics should Hes
use for her comparivon ™ Sxgrlain winy she shodkd & an T ag | a2 | 4% G len| mal Be

dhomse these staflstics. Mestion any outliers thie w1 sl ral 2l {21 %81 | 73
peed 1o be corsidernsd [

a0 | 32| ar] &7 [ a2l
Sample answer She should use the mean [~ 7105 fu| m| | &

LiH o

i [T

and standard dewiation. The histograms of Bl | 57| mil Al m| "
) 7

)

tse cada ath ahow That both disibutions |91 07| B2 84) | &

| m ) 7a] 77] 7] |7a ] n | &r

are wymmetilc, particulary after the autlies
scote of 3F s removed from class &,

b, INTERPRET PROBLEMES (ainuiate your chosen sfatistics, taking accownt of cuthes
Thaen, e these stafisdics o wgges! msues lor Hessa to disciss i andly2ing hist
eI L
Sample answer: clans A (withou! eullier): p = 6006 & = 110,

-:hl_llp = T4 & =103

I:L-l.br.-l.:'l'ﬂrph.l:i-l#l mecan score bawer™ iy ane the class B resailis leds wailabls?

c. DESCRIBE A METHOD 'What are some advantages of rompaning the data inpart b
usiny ibe oifver statatics nof chasen?

Samphe andwer, The minimam and maximum give the extreme points of the data set. the "Hi:l
and the interquartile range {=G3 ~ 1) ate leis affected by outliers than by the mean and |
stnnalard devindion.

e . il —

O CHAPTER 13 Seatistics and Protahibyy
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1. The hestngr s show the

weght of sample bows & LAA—

of twio beands of pasta

a USE AMODEL Cothe
two packages of pasta | o
|fely P thae same

athvertivel weight Usop O 230 1@ MDD I ™ 0 w3
Which mamif e s Ty Cr—

ety canbns
appears Better? Explain your arswers based an the s tribidions

Sampls armwer 12%-230 g would be a ressonabie adverined weight for efiner brand, so it b

guarntiy in each package, sirde My @siribution s grouped more dosely about the mean.
b. FIND APATTERN vler the tvao populatian distribation shapes by sketching smaath
furves acrass the togs of the histaprams. Deccrbe the shapes you heve shetched

Leonarda's drstrintian bs lowet and wises

CALCULATE ACOURATELY [ orsicer the data From Example 3 regardng akicker s
surcesshul field gasl atismpts. Fine the mean and standar d devlation for the data and
gxplain what the stalistas bedl the coach about his kicks

j= 364, 7 = 6.3; Sample answer: The stathstics beil the cosch that the Kickes makes most of his
goals from about 20 10 X2 yards.

INTERPRET PROBLEMS The United Srates Fas e seedog sstionauts vy inthe
Spare Shutte since | 98] The table below provedes data regarding the duration of
Space Shuttie fights from 198) to § B85 and then from 2005 o 201 1

Length of Flaghts from | 981 <1985 (days| Lengthof Flights fram 2005-201 1 {days]
[Dave 22875566 108768837 Dave 1213121314 121513 16.14.|5
' TTRTATLT 13,13 16 1411 141512121613

Chaase and ralculote the statistcs appropriate for the distribubon of the dats et
Lnp the statertics tn compare the twd 2201

Y981-1985: min = 2. @1 = §, modian = 7,03 = 8, IOR = I, max = 90t 2008-201% min = 11,
gl = le.lH_: _‘ﬂ..l_,m = 15 IGR = :I.l'l'l._._—_!-. hmﬂll!"l-—"lﬂﬁ_.llll-lﬂlﬁ'l‘l:lﬂﬂl

serrsd Ehe medinmn

138 Debsriniles of ﬂﬂl
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'3} Comparing Sets of Data

Objectives

» Compaee datesets comidering measares of conber ond sprend

Mew dnta sets £an be reated by periormeng the Same opet

=1 i

Canbwnti =001 G027 5103
Proastioes | 7 194570
M i T L ri s P4 __.|

& 3l s o an afiginal

et Thess operaiions have pradictable efects on measur es ..I".-;.-=r-:r'J.1ll.-l.rl-Ir

IEEEREY Compare Distributions of Related Sets of Data
EXPLORE The wstallation temes for Easiflow cenral aw systems are shown.

i INTERPRET PROBLEMS =
omary prosect by 1 Showrs T
proprcta before the new systemn mes g in place Fil
o oreate 4 rew et of dals that woulls

Coanpar e thee teea data 4ol

an] imler rgiaitike range (A

wned Nest

i change, and why!

S D

TRrs. @ i S T Thad

4 Bl 1 miean ek

vt LI NS R LT G THTE
ne tabie below oS erstaliwon timees for g senes of

in the predicted imgallate
1 ey eaemf e famees. o T mevy Tl Lem weine

1 DT

sk o et al i
Yerify woan ansvaes by Finding e

rreiiuied befone i after Bhe pedction

1248 120 5t 18{ 119 ; iTH |'! qn Igs 8 1HS |

08 B0 BEE WD BF 0 KO U5 40 A5 20 h-.l E-lﬂ' (135
Sample anvwer: Exch data point s reduced by 1.5, sa the mean and median will be reduced
by 1.5 h The stansiard deviation snd IR shaulid nod chenge, since the spirend s unchanged

Before j= 110 m=108 = 27108 = 12 — 9.5 = L5 Afteri p = B8, m = 8.0, o = 1.7,
OR =5 —8=28

b, USE TOOLS Predict the etfect of mplementug the
ey =yl i on Bhe Bon-anid-arhlaler o {Fee dakn 4
i et sl i walhe ] i by feating helmre and “altE" plal

ok f o

sample snywes: The plot should shitd ettt by 15 ;:'u':é 1

c. CONSTRULT ARGUMENTS E oplun what eall happeen ta a histogram of the Ama .
aresull of the mplementag the new system :

Sampls anawer: Ench imberesal of The hivisgram & whified 1.5 h 15 e 168 but oihenwine d-u-l.rhnl
change. S The hivtogam wll nod changs chaps hid witl move 1.5 h to the ief

(D CUWPTER13 Statition sl bbbty
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IEEEEEFE Compare Data Sets with Symmetric Distributions

oo et s o e ot T STN [T
baskrthall players over the first 20 games of IESETE

season, To do 5o, she collected the points scoreg——t—e—d—— | </ J| 12 L 17 | 6|
by each player for each of the games. The resul BB T]| WMl O] 1
are chown helow FRENEAES | IEEEDN L
i¥ 14 ¥ ¥ M) 21 X T
s USESTRUCTURE Crecseandsieichavisud T T o =1 oo T s =1

representabion of the data for esch player ' =
describe the shape of pach dwinbution

Flaye b

[ £ - -

]
=T E.l S 3.0 P B B R 1

o ]

B. INTERPRET PROBLEMS |i=x the appropeate stafistics to compare the center an
spread of 1he cata for emch player, Whiat do they tell you abaat ihe storing tendenc ies
of the two players?

hﬂunﬂﬂﬂlﬂl“ﬂﬁm_ﬁmmﬂwm Fﬂ!hrr._qh
B= 246, 7 = 6.5 For Player B, s = 346, 7 = 8.5 Sample answer: Both players have the same
mean, bul Player A b more consistent. Players B seems to have seme really high-scoring game &

IEIXETE Compare Distributions in Terms of Shape
The tweive fastest times for bw skiing events—a

raie ard a slalom comgetites—ace shown Citen 1 1IR7 57 g
sS4 | a7 EEL g7
a USESTRUCTURE Campare the satasemn by | 1240 | 1134 ™ s |
corstructmg bon-ancl-whisker plots and using TETIN TEL 501 BE
approprte stativtics. Explain méy you chose these as 1T | [ e 434
Ty 151 | ixma Bas | Wi
1 A
my | il FE s el mE wF i
. e O P—
E ™ e NN .::- i-' l-'l 'll:r i2_'.|.---|-1I1:I|I rll .Ir-l-:'l'l:
[EE ey

Sampie aruwer Use fhoe-number summaries because the deiributions are thewed. Downiill
min = H2E, O - H3.65, m = 144, 03 = 11645, max = 120.4, IGR = 2.5; Slalom: min = N7,
Q=838 m- 905 03 =942 ma = #4. KOR = §.4. The distributions e genersiy similar, »
data clustered toward fhe lowes timses, but the spread is greater for the slalom times.

134 Comparing Sets of Dur i
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b, DESCRIBE A METHOD How ool you ransform the tveo dasa sets so that you oo id
conpare tha distributions puvely in terms of shape adthaut diFf ererces o center and

HFE 1-'|‘.:||-r5-=| Fnctnr
Sample answer: Subiract the medlan to cenler each distibution an Q. #9d dhvde by Bie KR

1o scnle the distributions so bodh have 1he samie mesise af ipiead (1)

e, COMMUNECATE PRECISELY "iung your methad

tramioem both dstn setsard corstnect hor-ard-wihl viey T

ploks of the tramsformed data What would you addtoyigr _gm | O il i ST |

DT SN i part & — 1 +——4 =

Sample answer. The box-and-whisker plots of the #W'

new dete show that the fnstest nnd slowest limes lewmhil

{hent and fowurih guartiles) are more sprend ouf -

iedaiine 15 the middie imes (Ind snd Ird guaeillos) gmln da £

; = —

fod ehe dowrhill times than for the sinlom times, -Ir " '-Iu, b .- -

LT 1l

1 Saesd o an electonics store Heisnewsnghis pricing for phone w
sCOes s ies Ms oument prices for an assortment of acressories i3 6l 440 .

ot the right He hat alsa determined that ihe sieanpice for the same  [==ee T 7 00 ]
sisartrrent of aceessanes ol arivel store s AZD 1090 TR T
a. REASON QUANTITATIVELY Saescwnens o manch hisnvals pricey 1398 f8 | 1088
Lise the tonle below ta list the rew prices Explan 1240 T FLT)
Wew Prices (AED)
14,49 169 19 frL.ES 1219
.19 TEG a1 11.68 1319
R 10.1% 116D 169 12.4%

Samrple anywer: The mean of Saeed's prices 5 AED 11,09, which i AED 0.80 mare than his
rival's mean price. The new prices come irom subtracting AED 08D from each price, which will

4

reduce e mMesh pdlce o D8 the Lame as b rival's. 1

b CALOULATE ACCURATELY Compare the mean and stancard deviation of the |
CrTEnt prices o the nevprices
Currem peices: @ = TL79, r = 4.00
Mow prices: p = ¥0.99, r = 400
The mean hay dropped hy 0.8, but the standard deviation has remained comtant

m CHAPTER 1§ Ssatistics and Prabahibty
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2 At the end of the v Suba has gaved AED SO00 frorm her wages She wants to imnest

i mranney 11 an irevestmend vehicle that it earn mare thaen the interesd she can
maae in the bank She gets indormation regarding the performance of two investments
oy the lmyt ten pears The anninl growtk mtes by percent for each iwestment are
o below

| A5 LEF

A1 | A4
187 | as7 131 18
340 %1 ix | ary
359 | a7 EE 5 jd
! al::..--i':I

%2 | 153 1 A% Ll
—_—

a INTERPRET PROBLEMS Determine the shape ol each distribution and e the
sppiapriale statoties to fnd the center and speead for eack setof data

By creating & histogram, each distribution I symmetric. Fal Investment &, < 352 and
@ = 0,00, and for investment B, o = 380 and 7 = 134

b. REASOM QUANTTTATIVELY ‘What do the meesuies of cerdey ared speead fell you
anut e teo ffiffeverst invesstmend vebngles?

The average tate of ieturn for [Fvestment B ts highet than that of investment A, but It s muct
mare Inconulstent

c. REASON QUANTITATIVELY Subais planning b6 ees het Wnasstment in whiche v
vefucle ahe chocses for one yeor What sdwice would you giee her?

Sample arkwer: ARhough the (e s Nk IAvived, | would 3dvise Suna to vest in Investmend B
becatise there i & chance of o much Righer return

Tl by i g & bevc-weed wacalion ki ore & f b (4G and m

b base her cecision an the westher Nsiony for the same dates . " r
vacation She bas cobecied the momber of dey thal ll:h-:'.-ur-r-ii - n = -
during thes two-week pericd Tor each island over the past L0 ye 5 3 = :
The resal e are Show ta the nght —T3 — —
& INTERPRET PROBLEMS [riermine the thape of eoct i : 5 4

distributen and e the approprate statrsthes o find the centr
] aprend For eachast of data

The distribution for each s of deta is skewed. For bland A m =S58 and IOR =B -3 =3
th.hﬂdl.,n:l::-l-im::!_—-lt i

b REASOM CRMMITIEITYELY ‘Whatl scdrce weosid you give Sally segardng which
island 1e wisit for her viscstion” Exgpla ol Féasoning
Sample anvwer: | would edvise Salty 1o visll lkand B becasise there in bews rink with the rumibs

of rainy days. With the apread of lsland A being et lrge as i i, These |s potential for the
famber of Falivy days 8o Be far mare than desired for & vacation.
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@- Scatter Plots and Lines of Fit

Objectives
+ kmierpeed scatter plota
® D aew a ling of it for aocatter plat

+ Llae by ot 19 10 salve protieen

v
Dt wweleing P st es ol d bivariate data & scatter plot <ow

LN I_-_-'l'l'l-_' 1458 !Il.l iufl AL e 13T :-|!||'|-1||||| AL B R D]

tre retrticn i i brcsam o eennelsiien
EIXTE Investigate Scatter Plots

between the temperatre and bei sales of hot chocolate. frazen yogur. |
apples He recorded data sbowt the sales of each and the tempernture
He organized the data wing the scaterplots shown

a. FANDAPATTERN What brend do you o bce in esch seatter plot?

a2

-
EXPLORE A snack shep owner wondered if there was a relationship iL |

5

Bt Chopy sl B emperatune oeased. the sakes decrease
Fiizen g « B4 Bhe Iemperature incresies. the sales Increase i i
b. INTERPRET PROBLEMIS ¥ihen the dests appe i 16 fal ko o doe A, the ‘.i'..ll
Pl & £0Tetation When ohe vl ihiFeasss s the olher Roresses 1h
s M o poslthes comelwtlon Ve one walue decresses a2 the other | 8
rOrEAses, T a3tz hat anagative correlation Desoribe e type of i

corr elwticn, if any, shoan by gach scafter plot
Hot ChorolatfEgatve codrelatian

Ajp |0 correbation

| |
#
aE .
il
| LA
. FLl
1
F |‘i |
2 M = M
Dty Hign i 1

Frivren Ao potfhir coifdatan
c. INTERPRET PROBLEMS The more closedy Ihe data posnts chuster :
Blene. fhe SEmanger the COMEAnen Vnkch 037 thows the Sirongesi

o i e laton”

The cata abou Bglen yogu wabrs shows e sDcngest coerola

d. REASON QUANTITATIVELY —ow canthe oweer of the snack shap ts"-';.
thee scatter plods to ninhis siness more efficensly? "
Snmple arsvwer: It can hedp ey arder more effickentiy—morne ho j.

chocalabe mix in the wentes and more Booen mn‘l.l.nlhlu.mT

i“'
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EIZIEE Lines of Fit
Ghaya's baskethall coach kept a record of the rumber of baskets each player sttempted

compared to the ruember enade. She recorded the data in o seatter plot. How can she
write an equation that madels the relationsing®

a DESCRIBE AMETHOD "o o0 Joa s ol v 1n | e e —
wrend af the dsta Toe liee o cfled o trend lime or 2 line of i Bakets Made i Brt 4 Game
Abowt hatl the poieds are sbowe it and half the points are beliow
Hirw can e ¢ oach wind g an eguialion of the bre?

Simpic Anvwer Chooks Pwa polrts on or feat the line amg
Lie them 10 find Ehe wape And the equstion of the line.

b. USE STRUCTURE ‘matare beo points on Bhe line of fir?
Sampde amwwer (1, 1) mnd (12, 4)

. USE STRUCTURE Do= o lne of Fit howe to include gy paiis Tepm s | _'
the collected data” -

Moo All points can be elther sbove of below the line of fit
d. USE STRUCTURE 'What i the slope of the line of fir?
Sample anvwen’

& LUSE STRUKTURE \What is the eguation of the line af 18
Sample ansiser ;r'!-?t

1. USESTRUCTUME The coach colabed and et o derd the afa iy

Baskefs Altempbed | AT
Bashely Magde in Finad 4 Game

the final 4 gare of the season. Draw a e af fit for the data Ten |
name T porvls on the e " L -
Sampie answer: (8. 3) and |6, §) jl_' !
g USE STRUXTURE VWhat i the slopie of 19w lee of fi7 1 i
Sample answer? |§ g IJ,_-I- Ji
h. USE STRUCTURE ""I"L}' s the equation of the bne of fit? L '";1-:'!'-11 =11
Sample answer ¥ gx bl ! L I_r :u.-l
Barbhaty himenpites
Make Predictions Using E
aLine of Fit LT nE
compares the hours students s ing with ; A |
mm:ﬂmmmmmwﬂwgﬂﬁt L '
y = =¥ + 25 in which = hours of television watched and x = L1 11 ¥
speerit studying, i e bttt
a USE STRUCTURE s il correlation positive or negatree” Explan ylid L + A I
I1'H'.-'.1'"'.H i L L
Megnime, the wope of 1he line of M1 i3 negative H
E il B 1] L il
Hemad | Bpeen Budying
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b, REASON QUANTITATIVELY A stucent nays she shufes L5 foors 2 wesi Esplain
bt b s e B o FIE £ precict the nuomber of hours she wate hes televisian
How may o dods she spend aan Felmtsinn
Sutiatstune ¥5 for o in the equation. y + X5y = 5; 5 hours

¢. REASON QUANTITATIVELY A chwctent tays he watches reieisiom |5 hours o week
Explain how t0 use the lee of fit to predict the number houry he spendh shadying, How
rrary hout s does be spend studyirg’
MEHIHHMIF—*‘H x = i 7.5 hours
d AEASON ABSTRALTLY Wiould you enpetct 15 find 18 data poel that tepresends the
mimber of Fours thit & particulsr student spent studying and watching TV an the like al
Fit? Whey o iy nai?
Samphs anavT; Mol necrssarily. The Bne of fil drscribars thonds. in the dais, nol Specific dals polms.

EIIIEL Solve a Real-World Problem

Khalid kept dats on the numbser of prople wha visited his photography gallery and the
e of sales be made The data is shown in the table

39| 3| & 4 o o B S @ L jJn B pe
1 21 31 0701 21 41 %1 =] 1 ®&| 1] al 3 =2
a USE AMODEL Drplay the data on the scatter plot Ll imettrvtsies
See shsdent s wovk ul¥ n'l ‘E I.I |
b. INTERPRET PROBLEMS Does o coatter plat om0 - an
eorrelaton If 1o what type ol correlation & shown® ’f - e
e A shows o posltiee comelation 4.4} = (L
c. USE STRUCTURE Deaw a fine of Fit 5o sfwow the trend of the : i 11
riakn i =1
d USESTRUCTURE (hocse twe pouts on Lhe e Then find L, | *l | §
1 equation of the Ik n wope-intecept form ) nilIENEN
Sample anawer: [20, T) and 40, 3y = 0ln-1 .—.gll"lr"il'r-r

v, REASOM QUANTITATIVELY Sopposs 50 corsramer wsit —
Kehaiirf's. shop on Saturdey About how many sales can he

eigect to make! listily your areeet y
y=ONS0) -ty =4 &sales |
f REASON QUANTITATIVELY Cuppose Kbl warts to makee 10 sles Aot -how mary
fues § oy s pres 'nm:fr:glﬁe."p"'j.ﬂ:lzf'fmnm
W=0Neg-Lar=10 W customens . :
g- REASOM ABSTRACTLY I parts & and | you wer e e 1o tel] hald cdiou tarerenary
CSIoimaers O Sates. not 2apctly 'Why rould you ngt provide exact informaten?

o g ] g el T

0D CHAPTER 13 Sratmsts and Prosamiiry
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pr=—uiry 8 =

1. USEESTRUETURE Decide o the data o 1he sEatter plot thies posithr coreiat ion,
negit e correlation or no cormelation Then S o line of fit that shows the trend of
the data Finatly, wrike the eguation of yous kne of fit

it +—+ _ :
j:: el 2 | v _: a Tl I_"--| |
11 : A
D B T =
i ] 2 = = 111
.I! L 4 1 " | |
b i F]
ot | megative - CorrelatinrPosithe

Equation af LinE=mpee nn-m_r_-r_l‘-_-_ 8 o ion o L Semple answer: y 'I.’i

2 Several groups vohardeered o each clean op ter along o mile 51 (he hghwiny e

thel timem The table vhewes bow mamy people vwed e A ebih groul s how lomg i incs
each group to finesh 1he jol;

] o] =] e ] uf 8] 1w 3] i E |
o | «8| 3I5)] S0] &0] &0 ri M Ty i ]

a USEAMORBEL Cisplay the dataon the sfalle piot ILtwy e driey
Sre shudenty’ work '“"-'h -
b USE STRUCTURE [lrww alne of ff 1o show e trend w :
nf the caka . R
. USESTRUCTURE [haoae twa goints anthe ling Then find the 'T_ i |
eruatian of the |iee i 4 b - nieroept form -
Sample amseeer (9. 70) and (18, 40k p = ~5x + 15 "i EEEI
4. REASON QUANTITATIVELY Asertber group has G eerhers About - 1
haw e cain ey expect bo werk” sty your answer
¥= —5{§} + 195 p = 85; §S minuie .
e REASON QUANTITATIVELY Anotier group waets toget dane in -

45 mwtes About how many workers should they have? Lstify
R

45 = =5&fx] + 115; ¥ = & W workens

i INTERPRET PROBLEMSE Fooo e o inferoept of yood BQual i @il dioss the
prohlem wiith oS meaning in B SHsion

Sample armwer (0, W5k thia repreaents the fact that O warkess will take Hlllh-l.llﬂhmpll'hi
job The prabilem ks that O woilers will never complete the job because fo with & Bring dane.

108 Scatee Moty aedd Lines of P
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@ Regression and Median-Fit Lines

-~

Objectives

# F ] et s

» inteypre® cormelstion coefficients

* Pt and isterpret resaduals as away of sssesenga ine of ft

Find Restduals

EXPLOAEAbeer kept track of how long she spent reading her bustory book. She entered
the data mito ber caleulator snd hound iy = | 3x + 5limmmfrﬂuhn-:fbtﬂﬂt

"

Pagea Ll i3 | 1] = TH | : T L L E
MErtes (y] 12 | W] 4] 9] 2 of @y 29 X
Expected y y=1305+5-251 8 | w | w]| 7| w] 3] 38| N
Hefisual 2-N=1 | O —i a [* 2 1 1 i =1

a, USE STRUCTURE Tre y-valie s chown i the r=hile are the achual fmes i Enok e Bo
read the preen rumber of pages. The sxpected g is the estrmated tune gaven by
subs tituting each nurber of pages {2] into the exgestion for the best it e Ue (he
equation to find and record (he expecied fime for each rumbssr of papes. Rourd tothe
i BT T

b USE STRUCTURE oo reslallual i e differerae between the oclus vaboe ani The
evperted visur Fioed o 1ot e i 1B bl nd s B Thee i5d b i ehee 2l

c. USESTRUCTURE Abesr also wept track of rowlorg she spent workong math probiems
Tl i oy P sy Bt i fhus darta (s = | dx+ 25 Lise the eguation fo find the expecied
time For ek mamiber of probldems rueded 1o the rearest remse Thes find each residua

Prohieme (r , 14 E LI T ]
ki bes: f 3 33 T ] T W
Expected 7 | 23| 28] 25| am| am] 8] & 3
SRR 3| o | | n| -7 -1 7| 9

dl. (MKKE & CONBEETTERE vy da vou think that i esch Lehle shoo® kall the mor-sern
reiriusls s e negatne s the obhe hatl &' positive’
Aboul half \he dala points are sbove the lire of B9 N and sbout haM are Below it, 3
¢. REASON QUANTTIATIVELY Acccoding 1o the infoomalion oo ovided sbove. which lakes i
Abeer lenger rea frgep age from her history ook or completng @ math problem? ;
o mch langer * How oo you know?
The llu-pl ol the eguaations tell wa that It takes 1.3 minhiatory page and 1.4 min'maldh peolidem. I'I

I-I:Iﬂ-&,_l (8 vec) more lor & math probdemn thah a Bikicdy page.

D) CHAPTER 13 Statistics asd Probabiiny
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n e = L

= W 5

IEINGEF Use Residuals to Assess the Fit of a Function

USESTRUCTURE To saw if the linear function used te model the dats is & goad fit, itis
possible to use the gragh of the residuals. If the graph of [x, residual for the 1) shows
randordy placed powts. the line of ﬂlhmlhﬂﬂznﬁﬂ-llmﬁl
furction does not stcurately reflect the data. Often i3 happens because the data is not
lirse 5 4 naitur e

a USESTRUCTURE Fints h-l.'rrh'}.-ﬂ'a of Abeer's dat s shauf her math homewsork

el = [ 2+ [ = [ w] 3] w] w] za] 3o
Misaried | F = | £ | 13 19 L] -"_'I .'i 43 44
Erpecied Ll B & 13 E- I8 | | i]
Heaidual —3 -3 4 —B& i ot | -1 T i
b. INTERPRET PROBLEMS Yihat does the sfiope of the data |
puomrits el abscast e linet of £847 i L
& 1
The poings are wﬂwuhumﬁﬂht ' 1
the data wesdl. '! 1 $ |
c. CALCULATE ACCURATELY fbesr kept track of how iong she t—t— - - '
; ol [ FEE N B 3
sl o ok e homeswork. The lne of best fit f this.data =1 ar 5T
%= 19 + 73 Completr the tabile, Then plot the T : -
2 h j b |
| |
Paged |al 2] B i 14 L i ik L
Minuise |y ar H et | n ; b i i
DI f | 34 | 3 | | | | 37| 38| 3
Hrvindual 1 —dl —1 —a -3 o " -
d. CONSTRUCT ARGUMEMTS \ihy does the plot show thas uf
Abere's. i o besd i = niod acd uiale _ 1
The painits are not scafiered randomly; instesd they | 1
wimont form & pasabols, A pattern in the residual phot &
whimary that the line of M b Acofrect o1 + 'I!u___;l -
g

e PLANA SOLUTION ¥hat shoukl Abeer ook forwhen - -
Feviewing hey vtk 11

Sampie responss; Aleer should make a scatier piof of the original data and make sure o shews a
Enear patiern. If B Soesn’l, she cannat use A linear eguation ta medsd i 18 1k linear, ehe should
graph the Bne of best M and make wire i manes senee Tar ihs date. ¥ § does nod, she ghould mal

135 Regrrssen and MedunFie L
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negative cormelation is to — 1, the stroager the correlation fe

Correlation Coefficients

A correlation coeffacient teils the virength of the relatiaemhip betmeen the fwo wet of
dlata, If there ls mo correlation. the correlation coefficient is 2em. A perfect positive
earreiation has a coefficient of + 1. The closer a positiee correlation s to Ll]'rl.lln:n!.t-l
the correlation ix. A perfect negative correlation hes & coeffclent of — 1. The closer a

a. INTERPRET PROBLEMS Abesr ized her caleulator 10 find the comeistion caefficients
For her cata The correlasian coellicient af 1he bistery hemework data s + 053, The
eewrelatia roefilckes? fee Pamathbhormesork g + 0075, What do the correlation
el i eis mean in 1erms of the daga”®

Thet 1elnBanthip bepeeen the nember of pages and the Bime A takes to read them & afmost enact

The relaBanship between the number of problern and the time it laioes (0 do Them s ot quite o
#trang, ut i s s1ill o sigreficant correlntion.

b, FIND A PATTERN | ock at the soatter plots

the data Explain how the comelatian costfics

for eachiset of dats can be eaplalned usingthe |

Al plats

Bath have pasiive slope wivich shows B
e correlation cosfliclent is positive. The
data points on the 1 graph ore clustered

almest eaactly on the line, which mears

coeficient s very ciose bo 1. The dota
o thee 3= show @ linear trend bud are mor

srafliened. so e correlation coeMiclent is
FnER leia 1han 1

IEIZINX) Interpret Correlation Coefficients

REASON QUANTITATIVELY Fillin the table 1o explain sach

corredad jpn coefhiclent

Correla ] &n
Coetticiont

Pasitive of
MegntiveT

Stromy or
Madeiais]

Craph

]

: .I."_"IFLH ﬁ-
TEL posfive moderste| B
1B posfive sreng <

-m CHAPTER 1§ Seadistics andd Probahiley

L]

Scanned by CamScanner




P G S

1 USESTMUCTUNRE Forascience project Husam measured the effect of light on pant
powth At the-end of 3 weeks be recorded the height of each plant snd haw mary
o4 o Light it recesved gach day

i He imed his calcalator 1o find that the equaticn o1 a line of best fyt wa

y= 0% + 2 4 Use the equaticn ta corrglete the table Round values 1o the
NENEET WhHe mirmibed

Mowar Suniight Lx) | & A L{ 4 '- 7 L 1 | !
Meighi in Inehes iy i o] 4 o 4 f 1 f 9 |
Expoctmi p | &4 ] & T 4] ¥ & & @& il &
Wemriingl = | = 1 L E = 1 a 1 = q

b Fot the residagis. Thes e thy plot to nsesy ihe ine of best
The points on the plot of the residunls are scatlered and do mot & |

form & pattern. Thatl shows thad the ne of §it is a good frL

e 3

= |

2 USESTHKTURE Fo berprogect. Lola messared the effect of fertdieer on
plars rowrt At the endaf 3 weeky, she recorded the height of each pland
snd Fow rmarsy drops of fertilizer || received each day

i S pipd ber calodatat o fimd that the ecuation of & line of best ht was

= —0Gx + B Use the eguation to complete the table Rownd vahues to the
nisd sk whale mirde

Haurs Sunlight Lx] 1E 1y 4 4 4 4 4 {4
Heighi ifi lncties |y b | ] H y E | |'I 1 d 1 1
Expected y T 5 3] &1 3] & d| 7 Bl &
Besirfis] R | _‘ e | a —.‘_ ] -4 ity —l 1

b Plgt the reskdmals Then use the plod (o assess the line of best fig
The paints an the plot of the reskdusts form 2 fines. That shows thatf———1————

thee Biree of M1 i 8 good Nt The caiginal data may not have been Bnede | 4"

A II A

3. REASOM QUANTITATIVELY A Ferbidzer comparry rewearched how effecthe
ach pobentisd new prodoct was of the pield of potatoes per acre Thw
sorrelefion coeffaient for each piradud i e Explor what each s
o & potals Fanimes crog

i _._E,g.:lhtl:l-r-rmcl.lhmfnrmﬂ'llj ﬁmﬂmmeﬂﬂﬁml
b -0 [ Weak — comelaton; Farmees will get siightly fewer potatoess per acre with the product
c -~ BoStrong + coirelatian; Farmes will get mary more potatoss per acre with the product
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Performance Task

Choosing a Diver

Prowide o clew solufion to the probilem. Be sure to show all of your werk, eclude
all relevant drawing and ptity your ahewers

|i..| [F]

3 thee cosch of o diving team She has Deen ssked to choose one oi 1he

memters of the toam o comoet e at o state e maql Coach Rasa s considening
fwep off the teass divers To ."l-lr ber mukoe the decisom the oolberts the driery

srrwes from ther Ue

I 20 diwi g mants The wree ey AT Lo e ihe Eatlle

fure Lt e e TR RSN LI E NI SN Y LS EEL 1T 1 A
MO I02 R 10 IS T A II0A 1M s
i = I18E 1046 1839 IS ST 1173920 EF A, [0S 10A5
IDEE T 1240913 S8 ITES 11151033, 105
1 P A B =

e

Part A

Waker b plats fov the data. For each data 504, desoribe the shape af the dsimbonian and
explznwhat the plots teld you about each civer

P— .E_; - A
TR B e i

Wi & T O W W T T T e e

(XD CHAPTER 13 “rutratics andd Probatiity
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Performance Task

Handedness and Sports

Prayide a clear salution fo the problem. Be sure to show sl of your wark, include
all relevarn dramings. and justify your ansmers.

oraale By ARy 'IE.IJI"l:-l| EBCN CAPET
aome examples of one-creone sports o
chowen By ifere 3 conneciionbetaeen g
persan's andedness (nght-handed or
i [t -haweded| and whebher of nok hey play
& nEonEanE ot P Sureey sludend in
your schood debroct Ulse e dats you haw
roliec ted to Kvestigate thes guestion ot

A pne-cr-one sport is & sport in which r-j

Baderanton

Fﬂl—;l'!
Jido

F':rg :"-.:-'.S
AR
e

Wresilmg

Fmrlphiﬂm#ﬂ‘ll

[F1ith,

Part A

summarize the date yau celdected by makeg 2 teo-nay frequency table that shows your
resits. Desrribe the categones and =bcatrgones for your mble

Sample answer; .
Handedness Pays | DossMotPiy  Totah
[ — 15 ™ | 200
Lef-Harded I 2 26

| Totads 11 w7 130

R W

LS T TE

BB CWPTER 13 Soatisticsand Brohatdlay
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o L LLE ] R L=

Part B
Makr a relative frequency twe-wary tabie for your datn Wha ace the cint and marginal
relstive frequencies? What da they represent”

Based on your data, gowen that a person is lefi-handed what o5 the probabilty that ke or
il plmys i:n!-m-nm.‘-' G wen thad & person plers a oee-oreone spork what s che
probability s he o she bs hefy-hasaded” lustiby your snserers

Sample arewes

Handedriens Plays | DoesMotPlay  Towks

Lef Handed 188 BEw CL

Totshs 55 =% | doow

e F
-
PartC

r—

PartD
It bt been suggested that 1here s an association betweenberg lef{-harded and playing
a prae-pn-one sport. Lise your data to suppart er redute this claim lusttdy your response.

_—

CHAPTER 13 Performance i
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Standardized Test Practice

L Twa datasets ae narmally datributed sndithey & Ten students wei e sloed haw thaoy shimstes i

Butree the 4 ime e si. Weach of the Bllrmnng
stakrments ae Tne

cglrptnation pd Balh cita sety 4
B

T standard devinbors of the tas Al sets
rpwqual

l: Emrﬂ‘u:ﬂ'ﬂ‘ﬂm:ﬂ:m_ :F

Thae (R in a1 P i g o bioth clata
Er_ I

L. The tabile below showrs the final score fora
haskeiball team i the first ren games of the
LEER

& | 51 3| ] e0)

B ] 56| 47| 52| Wl
Camplate the foliowng,
Wode[48] Aange 26
IR 8|

3. Fortysix shadesits 100k & science test The sconps

were iormally detrbgl e with amear af 52 ol
a starwlard devabon af T Which of the followini
viaiemarts ae Blue’

About % ofees judenis hadof sore of
et 45 ama 55

P4 ptudenis Faa o e Tt cmls

b Vel Pooarhy WNahiril & v Tomsh Thee Tdl
rhn T | ol thaws |

Thee dars s bimeda | with modes of shous 4%
and 59

ﬂ CHAPTER 13 Siatrcicy woes Probatnldy

toak them toget to schoal. The responses from
nine af the stdentywmee 15 | LA S 6 17,23

| 1. and 20 mirutes. I the medan of the data was
| 2 st e hover praamreey i bl il 18 Yok the
benlh studend to get to schoal?

L& Wi

I¥ thee e of the datawes | ¥ murmifes, how
rrany minLites did It take the tenth student ta gat
ko school”

i el bes

H ibee s avige ol the dats s | B idnutes, wiich of
the felowing could nat have been bhe time | Enol
the terth atudent te get ta school?

15 minutes Fimruies

20 ey _.'F'i-'nh_le_lh

. The wores for 4 fatoral staselas o tesd
Favee 3 e i 75 with o standad devanion
al g

Detenmine the z-scone for sach of ihe grven test

siires Found your shewer 13 the heahest
huretedth

Teat Seore rdore
B oo
70 —0.56
a0 50l
BD 056

e e 52 are Fhat coeTesponds 103 7 wcore of
-0 = 48| The test score that comeones
toer-smreof L2472 hﬁ!]
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&, Aresemcherwanty (o eshimate the average amount of time Erirate of Dubai fesnagers pliy videa game
i surveys 8 group o 2300 teers from all pver the country and finds that the average weekly §ime wperd
plaging video games |3 2 3 hours Coeider sach value Isted in the tabile below For each value identiby
whethe if s a par gmeter or a skatetlic

L@

e B 2 B tespr Wiyl £ By

Thi & mffs swdd ¥ | S SpET playrgt o Oes &
Famey 'ri a8 Eme ale 6f Duhe fesvogpens

7. The students 1 aschool were mked whether they particgmate insports andmusic. The results show that
45 students pariicipate in sports ok 38 part itipate m migic only |9 partscipate insports and e,
and 22 participate tnneither sponts nor e

A Creatr a two-way frequency table for the dain

Particifiate kv Sports T"'.:J:r.l::_r;_l;II'-IF‘I'I'.
Participatis in Music
D Mot Participale ke
Hiisis
Totals
B, ¥hat percent af stodents suryed e O the slyrlents who pisticipste inmsic
prticipaie o oy ? wihat perient do noll par tickpate insports?
sbhait 516% about GG T
B The buseh-te-back stermrad-leaf pick shows the it i £ veremg
M o people who attended matiner and B SETTH 4 4
Fveneng perioimanies of splay no3ss| 1 | se7ERMD
A Thichdabs sl has T ree<timni? Fl.pﬁ.l.ql I . COl 223448 BTE
Pgave il G L :5:::.!:2 3 | Di3a
Mhmm A01r1124 4 e 1]
gata in in the 30w, but fod the rvening, " 3
M7 &
M s in the 208, a| 2
. Compare the spreads af the two data se2c Gove 2 possible explanation for why the data sets may ko
different spready

ﬂtmdﬂuumﬁmm The malinee might be attendes

€ [oe edther data sot appear tobe notmally distriSerted? Taplain how yoo can bl

The evening data appeas 1o be normally destributed. The dats have a bell-shape, with the

middle in the mid- 305 and about hall above and half beiaw.
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