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50 Geometria

Ongelma

Pythagoraan lause

Nelji samanlaista suorakulmaista kolmiota on sijoitettu kahdella eri ta-
valla neliéon, jonka sivun pituus on kateettien pituuksien summa a + b.
Laske molemmista kuvioista peittiméttd jadvin alueen pinta-ala.

(827 a b O

Pythagoraan lause

Suorakulmaisessa kolmiossa kateettien pituuk-
sien nelididen summa on yhti suuri kuin hypo- &
tenuusan pituuden nelio.

@ +bh2=c?
Pythagoraan lauseelle on esitetty lukuisia todistuksia, erddn arvion mu-

kaan 370 erilaista. Yksi todistus on edelld ongelmana. Seuraava todis-
tus perustuu yhdenmuotoisiin kolmioihin.

Pythagoraan lause 51

Pythagoraan lauseen todistus
Suorakulmaisen kolmion ABC suoran kul-

A
man kirjestd piirretddn hypotenuusalle kor- i "
keusjana AD. Till6in muodostuu kaksi pie-
nempéd suorakulmaista kolmiota, kolmiot ghPh ™~

DBA ja DAC.

Osoitetaan, ettd molemmat kolmiot DBA ja DAC ovat yhdenmuotoi-
sia kolmion ABC kanssa.

Kolmioissa DBA ja ABC on kummassakin suorakulma ja kolmioilla
on yhteinen kulma B. Samoin kolmioissa DAC ja ABC on kummas-
sakin suorakulma ja kolmioilla on yhteinen kulma C.

Siis kolmiot DBA ja DAC ovat yhdenmuotoisia kolmion ABC kanssa
(KK).

Muodostetaan yhdenmuotoisissa kolmioissa DBA ja ABC lyhyem-
min kateetin suhde hypotenuusaan. Suhteet ovat yhti suuret.

a e
2-¢2 Kerrotaan ristiin.
a c

2
a*=pc

Muodostetaan yhdenmuotoisissa kolmioissa DAC ja ABC pitemmén
kateetin suhde hypotenuusaan. Suhteet ovat yhtii suuret.

q_b Kerrotaan ristiin.
b ¢
b’ =qc

Yhdistetiin edelliset.
@+ b =pc+qc
a+b*= P +qc

@+ =2

prg=c

Pythagoraan lause on todistettu. [J

(19 M-9]e} 22 wjefaretAg] =3 T2
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30 Analyyttinen geometria

x-akselin suuntaisen kateetin y
pituus on pisteiden P ja Q '

x-koordinaattien erotuksen it- Y+
seisarvo |x, — x;|.

y-akselin suuntaisen kateetin
pituus on pisteiden y-koordi-
naattien erotuksen itseisarvo

2=l T = T B

P(x,y)

|y2_y1[

=

Y
I
+

Qx, )

|x2_x1|

—_
!
T

Saadaan:

!PQ|2 = |x2 -x |2 + |y2 -y |2 Kiytetiin lukujen ominaisuutta |a|?=a?.
Ominaisuus pitee, koska luvun itseisarvo on
joko luku itse tai luvun vastaluku, ja vasta-

luvun neli6 on yhti suuri kuin luvun nelio.

[PQ|2 =(x, - x1)2 +(yy — yl)2 Pisteiden P ja Q etiisyyden neli6 on
x-koordinaattien erotuksen ja y-koordi-
naattien erotuksen nelididen summa.

|PQ| = A/(x2 —xl)z + (1, —yl)2 Pisteiden P ja Q etiisyys.

Kahden pisteen etaisyys tasossa

Pisteiden P(x,y;) ja Q(x,,y,) etdisyys (pisteitd yhdistdvin janan
pituus) on |PQ| = A/(xz -x)2+(y-y)?.
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a

Factorizations:
Searching for
Factor Strings

Investig

A number may be the product of many different pairs of factors. For
example, you can write 100as 1 100, 2 % 50, 4 ¥ 25,5 X 20, and 10 * 10.
‘The number 100 is also the product of three factors, suchas 2 X 2 X 25

or 2 = 5 * 10, You can even write 100 as a product of four factors:

2% 2 ¥ 5 ¥ 5, Longer factor strings are often useful in solving problems.

You have found the factors of a number by looking at the factor pairs for a
number. You also can use factor trees to find factors, Factor trees show how
different factor strings are related.

This factor tree represents the factor This factor (ree represents
string 2 » 50 = 100, The ends of the 2% 5 ¥ 10 =100,
branches are the factors.
100 100
s
// // ‘\
2 x50 2 x50
e
5 = 10

« What factor string does this factor tree represent?

100
T

(73 1304 B GEe AR ae ok

O
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[32! 1—14] 0]= Connected Mathematics WtA{2] AQIE5] 2

3 1 The Product Puzzle:
Finding Factor Strings

In the Product Puzzle, you look for strings of factors with a product of 840,
Two factor strings are marked in the puzzle shown.

The Praduct Puzzlo

&) How many factor
~ strings for 840
can you find?

S S

a

@ Make a list of the factor strings for 840 in the Product Puzzle. Order the
strings by the number of factors,

) Choose a factor string for 840 with two factors. How can you use this string
to find a factor string with three factors?

® 1. whatis the longest factor string on your list? Is there a longer factor
siring? Explain.

2. How do you know when you have found the longest siring of factors
for a number?

3. Strings of factors are different if they differ in a way other than the
order of the factors. How many different longest strings of factors are
there for 8407

[ I-1418 Hel £915Haehs Belo] SolgAut $-elukeler o] 2el4Eal7t A
He A olsha A gtk 201431 9 Slof sHevt] that Wane sam
SASH 31, HOE S A ol AR w7 A4 F717L A ol 5ol 151 o)
SOtk AYHOE 2Q4RHE st A=A Sl RO WE AY &

O WA B4 A ARE AASENS S BRI SASS 2e5Ea BAL

wExg 52 WA "
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[ I1-15] O]= Connected Mathematics ItA{Q| AQI4-E5) 3
S | sf‘g T .
9 . ¢ Finding the Longest Factor String

Strings of factors are called factorizations. The longest possible
factor string for 840 is made up of prime numbers, This string is
the prime factorization of 840.

You can use a shorthand notation to write prime factorizations.
For example,

IXZKIXIKERT
e
840 = 2PN 3HEXT

The small raised number is an exponent. An exponent tells you how many
times a factor is used. For example, the prime factorization of 840 uses the
number 2 three times.

In the product 2% X 5%, the exponents mean “Use a 2 three times as a factor
and use a 5 four times.”

three factors four factors
— e,
2'x5'= 2x2xX2 X 5X5X5X5 =5000

This means that you can write the prime factorization of 5,000 in two ways:
5000=2X2xX2X5X5X5X5 Expanded Form
=23 %51 Exponential Form

& uPo] 4k 22 58 Al d 95525
S BPA A 4aka APALS 23510, o2 AR 4 oA A e AL AT
o BFh T, LETAE o DA o] F T Sl 5} whal i 45kA] AL B
Ao] AnR 2533 AL 4 QA TAEA kst
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Yrh, Ag= ARgska 5yt 2009 M4 w83y FOHL 3t o i
2 ZAL At AARE EolE sEstasUH. I = EolE & Aol 8=
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chschenklige Dreiecke

wnere dich an den Satz
den Achsenpunkten.

[22 V1] SY F3tm TN : OlSHAZ

3 Das gleichschenklige Dreieck

Ein Dreieck mit zwei gleich langen Seiten
heiB3t gleichschenkliges Dreieck.

Die beiden gleich langen Seiten nennt man
Schenkel, die dritte Seite heift Grundseite
oder Basis. Der gemeinsame Punkt der
Schenkel wird als Spitze bezeichnet, die
beiden an der Basis anliegenden Winkel

heiBen Basiswinkel. .

AC=BC

ATl

1

Eine Briicke wird von mehreren Stahlseilen
gehalten, die oben an einer zweibeinigen
Stiitze befestigt sind. Die Stiitze befindet
sich in der Flussmitte zwischen den beiden
Fahrbahnen.

Beschreibe die besondere Anordnung der
Halteseile.

Was soll mit dieser Anordnung wohl er-
reicht werden?

2

Wie kann man aus einem Blatt Papier ein
Dreieck mit zwei gleich langen Seiten aus-
schneiden, wenn nur eine Schere zur Verfii-
gung steht?

Spitze
e

&

Basiswinkel

i,

%
%
A\

asis (Grundseite)

Jedes gleichschenklige Dreieck ist auch
achsensymmetrisch, denn:

Da die Spitze C von den Punkten A und B
gleich weit entfernt ist, liegt sie auf der
Symmetrieachse m zu A und B. Das Drei-
eck ABC ist also symmetrisch zu m.
Daraus folgt: In jedem gleichschenkligen
Dreieck sind die Basiswinkel gleich groB.

Umgekehrt ergibt sich aus der Achsensymmetrie eines Dreiecks, dass es gleichschenklig ist

und seine Basiswinkel gleich grof sind.

Hat nun ein Dreieck zwei gleich groBe Winkel so folgt, dass es achsensymmetrisch ist und

somit gleichschenklig. Dies ldsst sich so begriinden:
In der nebenstehenden Figur sind die Win-

kel bei A und B gleich groB. Die Symme-

trieachse zu A und B ist daher zugleich
Symmetrieachse fiir die Schenkel dieser

beiden Winkel. Diese miissen sich also in

/
/
/
/

\
\
\
\

einem Punkt C auf der Achse schneiden. o /] o
Das bedeutet: Das Dreieck ABC ist achsen- A B
symmetrisch, also auch gleichschenklig. Symmetrieachse
= = o ==
Holg o3 1 4IRS ABH o ofsshe
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Using Calculator to Find Mean

We can also use the statistical functions of a calculator to find the mean of a set of data directly.

Now, let us find the mean of the following set of numbers using a calculator.

10, 15, 15, 20, 20, 20, 26, 30

Step 1 Press the key - and selec or statistics.

Step 2 Pres or single variable statistics.

ot It = ALY Z2IOHE F o HFH 02 ARESHL glom ARHE A

Fohs A= St dE ol Al7lol T4 ARE YEste] B, RFHUAE Aot o

dollMe B7lwde EoiAl 1L e AAIs] skl qlvt ERF Graphmaticadhs Z

2L ol gate] Lo APL 2 AL Bk ek et

V5t wo A= A-Level Alg2 %Hl Sh= ﬂré © & TCORE MATHS for ADVANCED
[e]

@ 0% -8 3
u)=2 W23 (Common Core State Standards for Mathematics)oA= A

AT =45 ARESHES Sl Qlrh, 18|l 2Ectn YR Skl oA A
AL71E ARl ek, 19 7] wiizel nlypAof ERE R ALk ef v st

7K ofsh Rl B ofo]2e F gk,

o 11

ol

EE’.’j

143



Use appropriate tools
strategically.

You can use a graphing calculator to make a scatter plot. Cas. SP 2. For scatter plots that
suggest a hnear association, informally
fit a straight line, and informally assess

Activity 1 the model fit by judging the closeness of

the data points to the line. Also CC8.5P.1

The table‘shows heights and weights of ) Height |Weight
students in Mr. Devany’s class. Use a graphing (in) (Ib)
calculator to create a scatter plot of the data. g
41 92
To enter the data, nd
i Frese : 43 m
select 1:Edit.
) 46 105
In L1, enter the heights. In L2, enter the weights. 0 120
To see a scatter plot of the data, 51 110
STAT PLOT 55 1 07
press | GG to select “STAT PLOTS 11" | 60 125
Scroll and press faa to select “On” and 62 125
the scatter plot icon. Scroll to “Xlist=" and 62 125
66 152 ﬁn Plotz Plots
11 5
press | @ to select List 1. 69 175 L
: o 70 | 210 'fﬁ%i"% E’
Scroll to “Ylist=" and press & @ to select i

List 2. Finally, scroll to “Mark:” and choose the box.

To view the scatter plot, press Bl and select 9: Zoom Stat.

Press and the arrow keys to read the coordinates of the
data points.

Think and Discuss

1. Describe the correlation shown in the scatter plot.

2. Suppose you added a third category: boy or girl. How could the
height, weight, and gender data be displayed?

Use a graphing calculator to create a scatter plot of the data.
1.

x| 5236 | 13|41 |39 52| 18 | 50 | 44 | 30 ] 51

y | 10|15 |27 | 15| 12 9 127 10| 11| 21 ] 4

394 Chapter 9 Data, Prediction, and Linear Functions
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B 3% (41/1189) 91% (1085/1189) 6%(59/1189) 1% (4/1189)

A 5% (115/2565) 88% (2292/2565) 6%(145/2565) 1% (13/2565)

=7 94% (2407/2565) 6% (158/2565)

17) Memorization[M] Task 012} 7|5, M2, Holof| tht HIZt X

Me7| sot 2 He AVIE Sl &l 2= &2
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