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B HEQEEERATGF Sentence Frames and Useful Sentences

O Put x= into function y = ax?* + b + ¢, the function value
become

fa)(1) : Put x = 0 into functiony = x? + 3x + 2, the function value become 2.

=0 ATy =2 +3x+2 > HREER2 -

fla)(2) - Put x =2 into function y = x? 4 3x + 2, the function value become 12.
Bx =2 ARy =x>+3x+2 > Hp#ERs12-

©® As the absolute value of coefficients of the x? is , the
opening of parabola is

4] : As the absolute value of coefficients of the x? is greater/smaller, the opening of

parabola is greater/smaller.

& INGBIVEEHER RN IR st g v,k -

m [ERE;E#E Explanation of Problems

w EEREENBEE o
BlE—
st | AR Ry TR A AR R e B W AT R M B AR B T R A A

Students can get familiar with the relationship between the axis of symmetry and the

quadratic formula from the worked example.

(337 In the diagram, point 4 and point B are on the graph of y = x? and 4B 1 y-axis. If
AB = 6, what is the equation of AB?

(A)y=3
B)y=6
©y=9
(D)y =36

MY BE S REREFRER EERERY
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(H32) W& > 4~ B3k y=x" Lii%i - H 4B Ly#li - % AB =6 HIE ABHY

iR Ryl ? 5
(A)y=3 1 y=x2
B)y=6 A B
©y=9
D)y =36

0 > X

(91 £F55 KR A 17)

Teacher: Here, we are given three clues
Point 4 and point B are on the graph of y = x?
AB 1 y-axis
AB =6
Teacher: Now let’s go to the first clue about this parabola equation y = Xx2. Where are the
vertex and the axis of symmetry of this parabola?
Student: The vertex is (0, 0) and the axis of symmetry sits right on the y-axis.
Teacher: That is correct. Because the axis of symmetry of this y
parabola sits right on the y-axis and AB 1 y-axis, A = x2
point 4 and point B are equidistant from the y-axis.
It tells us that the coordinates for point 4 and point A Al B
Bare (—3,y,) and (3,y,) respectively.

> X

Teacher: Now, we substitute them back into the original equation y = x?, and the values of

both y, and y, are9.
That also tells us that 4B is a horizontal line.

So, y =9 on the line over AB.

EHl  ARSCERIEEMAS TR =(ERE
A~ B 575lFs y=x* L% AB Ly i ; AB=6
EHf  EABIEEER y = A y = EPAYTEER - SR BITERE 2

3 BB AT B HOR TR R R
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U THEE(E(O,0)  EFTREATE v i -
EH s~ y = BTV y W AB Ly # > FTLLA - B RIBEELy hfIEHE
HSE > AT DARIE A - B IBERERE B —3,p) ~ (B Ly,) -
EHT D (= 3,3, > GLyRIEly =2 GE]y, -y, E 59
PRI HPTT LI 4B 2 — ok P4
FFLL y = O7F ABE eSS L -

BlE_

il ¢ AR R A GRS A ek B AR (& AR H SRR EE— ek E -
From the worked example, students can get familiar with how to solve quadratic systems

by substitution and by defining a linear function with the given clues on their own.

(37 ) On the coordinate plane, a parabola given by y = x?, point 4 and point B are on the
parabola. The x values of the two points are 2 and 4 respectively. Two lines are drawn,
one through point 4, and parallel to the y-axis and the other line through point B and
parallel to the x-axis. The two lines are met at one point, marked C. Find the
coordinates of C.

(A) (2,16)
(B) (2,2)
(C€) (4,2)
(D) (4,2)

(Hh32) BEEFE L “ ek y = x* BIEITV S 4 ~ B Fi%E > HP 4 - B B x A2
TIHIR 2~ 435 H A fE y BiEV T8 > B B E x BhEYFTER > RGN CH
Il C BEAAER Ryfal 2
(A) (2,16)
B) (2,2)
(©) (4,2)
(D) (4,2)
(99 £F55 AR M 26 )

Teacher: Firstly, we substitute the x values of point 4 and point B back into the given

function y = x%. That gives us the coordinates for point 4 and point B, which are

4 B AT R HOE TR R
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(2,4) and (4, 16) respectively.

Teacher: Now, we draw the two lines based on the instruction. One passes through point 4,
parallel to the y-axis and that gives us the value of the x-intercept, which is 2. The
other line passes through point B, parallel to the x-axis, and we can come to the
value of the y-intercept. That is 16. Now, we know that the coordinates of C are

2, 16).

T EHSURE A~ B SR y =7 (35 4 - B WEEREDBIR(2,4) ~ (4,16) -
ERN . FUEEEFTR - B 4 Fy $iHE TR /25N x =2 5 B {F x #lifF
1748 > S85Ey = 16 > [NILESGHYIER (2,16) -
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Bri_ _RNHEFHNEXEHEK/IVE

Maximum and Minimum Values of Quadratic Function Graph
EVEAISEIIL VN2 (& NIy R/

B A/S Introduction

Afidei y = a® NEDELy = ax® + k WIETZ-PRERIG 2R y = ax® + k (VBB 75
A~ AN~ TERS (AR R ) ~ S -

IR ER y = o BV y = a(x — )’ ~y = a(x — )’ + k EEER T
R BEUER PSR R - DURGE S R e B B R -

B @5 Vocabulary

¥ th3Z BEF th3Z
coordinate AAfE apex Y 1o i
vertex THEE nadir g (3%
coincidence = axis of symmetry S
translation N 2 intersection point AL BE
x-axis x i y-axis v i
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B HEQEEERATGF Sentence Frames and Useful Sentences

©® In the function , the y value has the maximum/minimum
____as the x value becomes

{F4)(1) - In the function y = —5(x + 3)? + 1, the y value has the maximum 1 as the x value

becomes —3.

Ry ==50c+3) + 15 ExER 305 y ARAE -

#4J(2) : In the function y = —3(x — 1)? + 2, the y value has the maximum 2 as the x value

becomes 1.

APy = 30— 12 +29 ExER 1 y ARAHE?2-

® The number of the intersections between the quadratic function

and x-axis is

#l4)(1) : The number of the intersections between the quadratic function y = 2(x — 5)*> — 4
and x-axis is two.
TRy = 2(x — 5)% — 4 Bl x BRAASBE(E RS A 2 (F -

f514J(2) : The number of the intersections between the quadratic function y = —(x + 3)* and

Xx-axis is one.

TRy = —(c+ 3)7 8L x AR EEE A 1 (E -

B¢ S TR R R TR E R
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m RIEEFERR Explanation of Problems

w EEREENBEE s

BlE—

i ¢ AR ARG e B AT MR AR AT R E T o
Students can understand the quadratic equations and know how to find the symmetric

figure.

(JL3 ) Mei placed a transparent sheet with a parabola onto the coordinate plane. Point (2, 3)
is on the vertex of the parabola. When the parabola opens upwards, the graph
represents the quadratic function y = 2(x — 2)2 + 3 asshown in picture 1. If she turns
the sheet upside-down to make the parabola open downward and keeps the vertex
remaining at the same place (as shown in picture 2), what quadratic function would

the graph in picture 2 be?

(H30) /MR —IRERYIERAVIEI R BRI - RHY)SRTEREEE2 , 3)EE
BT L » L340 B — Ry = 2(v — 2)° + 3 I - A0E— A
W R B> (EfSRE e T~ HIEREEV I B A S - aifE — - AE —#yiiae & o1
AR — {18 — 2R e B 7 2

y
(A)y=—=2(x—2)0+3 y 1
B)y=—-2(x—2)"-3
Q) y=-2(x+2"+3
(D) y = —2(x+2)* -3 /\
- X
F .
i E

(97 55 R M 14)

Teacher: Now we see that the function of the parabolais y = 2(x — 2)2 + 3. Can you tell me
what function the graph is?
Student: It is a quadratic function graph.

Teacher: Yes, what form can a graph of a quadratic function be?

8 B¢ S AT RS HCOR TR SR R
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Student: y = a(x — h)* + k, and (h , k) is the vertex of the graph.

Teacher: Great. Now compared to y = 2(x — 2)2 + 3, what are a, h, and k?

Student: a=2,h=2,and k = 3.

Teacher: Okay. Now reversing the transparent sheet means that the graph is made symmetric
to the graph of y = 2(x — 2)* 4 3 and its axis of symmetry is y = 3.

Teacher: What did we learn from the book to do when the graph is upside-down from the
original quadratic function?

Student: Make a negative and remain h and k still.

Teacher: Yes. So, 2 becomes —2 and others remain still. Therefore, the function would be
y=—-2(x—-2)+3.

B EERMITT LB ER B R y = 2(e — 2" + 3 > FREER A LA RIS 2
B 442 B B T 2

BUE T CRHEE -

B S8 IR T I BB T B B 9

B y=a(c—h) + k> (b, k)R TESS -

I AR ~ IR B y = 200 —2)* + 3 M0 a ~ b~ K {ESRIRZD 2

BA . g=2-h=2-k=3"

HH 0 OK > FIFEBIIA K - gk Bf—H8y = 2(c — 2)° + 3 B » = 319E
J -

R SRAE A SR — (LR R i — (18] R R R O 2

EUE D WhafEPIEEYE S h kHERE

HHT 385 B 200 EESE - 15F] — 2 BN EE  FrLUS RIS R A IR y =
—2(x—2"+3¢

) B¢ S AT RS HCOR TR SR R
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plE_

st ¢ AR AR e A ML TR IR B S B R R
Students can get familiar with the quadratic equation and understand the geometric

meaning of quadratic equation.

(L) Itis a coordinate plane on the right. Point B represents a basket and is on the axis y. A
player throws a ball into the basket through point B from point 4 and makes a parabola.

If the parabola is a graph of a function, what function is it?

(FF30) B2 —AEVE - CRISHE(LE B BME y #li b - SH B TRERNE 4 BV E
et > BREBRVERICE YIS - i B BEZ2 ER - SILIPISHE MR —E
YR - ALk 8 R el 2

(A)y =6—(x+2) y
(B)y=6—(x—2)
(©y=6+@x—2)
D)y =6+ (x + 2)*

(92 £F55 KR M 28 )

Teacher: First, it says the path of the projected ball is a parabola, what function is it?

Student: Quadratic function.

Teacher: Yes. What is the equation of quadratic function?

Student: y = a(x — h)2 + k, and (h , k) is the vertex of the graph.

Teacher: Great. We know that a is positive or negative affects the direction the parabola
opens. When it opens upwards, a > 0; when it opens downwards, a < 0. Since the
path of the ball is a parabola that opens downwards, a < 0.

Teacher: Next, we can see that the vertex of the graph is located on Quadrant II, so
h<0,and k > 0.

Teacher: So the answer is (A).

EET R SR AU RS YA » PR (B R B 2
B TR |

10 GRE S EES 21N NIES R T ]
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Quartiles and Boxplots

EMAELE

IR EE T RER T EFE R

B % Vocabulary

Ai= Introduction

e

AT AREURHY A o
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iAo il & AR B AR

12

EF hX BF thX
quartile VO fir 8 median EEIVA: 1
boxplot YN variation BALIVIEE
outlier HEEHE range |
minimum i/ IME mean SEHE
quarter Va4r > — first F—
Box-and-whisker plot = second B
whisker %= third F=
maximum BAE half —2F
interquartile range Vo3 iz odd L
distribution pariil even HREL
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(va)
=]

A=

=ik

1. Draw a number line using the minimum and maximum values as the endpoints.
2. Draw a box using the first quartile and third quartile as the boundaries.
3. Draw a line through the median inside the box.

4, Draw whiskers from the box to the minimum and maximum values.

m HEGQRBEEMATGF Sentence Frames and Useful Sentences

o range of a dataset is

fla)(1) - The range of a data set is the difference between the maximum value and the minimum
value.
BUR A Y N E Bl IME RV 22 2 SR A ] -

#14)(2) - The interquartile range (IQR) of a dataset is the difference between the third quartile
and the first quartile.

SR AV EE = U (i B S — VU S (i B 72 B 4 A BRI S (i B

(2] divide the dataset into

#14)(1) © The median (second quartile, Q2) divides the data set into two halves.
i BORE—4H BAR 77 R -

#l4]2) - Quartiles divide the dataset into four equal parts.
VYo A BORF—SH BRI U7y ©

©® What percentage of the data is represented by ?

##4)(1) : What percentage of the data is represented by the upper / lower whisker in the
boxplot?
ERE N RER R E R Ty 2/ DEEE] 2

#4](2) : What percentage of the data is represented by the box in the boxplot?
ERE & TR BB Ty 2/ DLL G ?

13 BB AT B HOR TR R R
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O Because there are __ in the dataset,

ffl4](1) - Because there are 24 numbers in the dataset, each group should have 6 numbers.
REERHERA 24 (5 5—FhghH 6 (% -

#l4](2) - Because there is an odd number of values in the dataset, the lower half should

n—1
have - number of values.

NAEREEFTBEEE - SRR I —FEZE nz;l (&g (E -

©® Make a boxplot that represent

#4)(1) - Make a boxplot that represents the heights of the ninth-graders.
BE—EARIFS S SHTZIRE -
#14](2) : We use the five-number summary to make a boxplot that represents the lengths of

the songs.

A T B A A B E AR R R Ay =ik ]

® Order from least to greatest (from greatest to least).

#4a)(1) - The first step of making a boxplot is to order the data values from least to greatest.
(R EIREIRY SR — 0 B R B R R A E A NIRRT -
#14)(2) - The minimum, first quartile, median, third quartile, and maximum are ordered from

least to greatest.

/M ~ BB~ P - = A BRI K E Z B NE R -

@ ...data value(s) from the set.

#4](1) - The first quartile and the third quartile are not necessarily the data values from the
set.
F—MBE =W BVEES —E B EMAITEIE -

#H15)(2) * The outlier is an extreme data value from the set.

HEE ER BRI E -

i 3% A s

B¢ S TR R R TR E R
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® The lengths of the whiskers are .

#4)(1) - Even though the same number of data values (25% of the data values) is represented by
each whisker, the lengths of the whiskers are very different.
RIS SR E Ry A A W iR R 2 BRI 7 2 —F 0y BRI EIE - B REAIEM
EF -

#l4g(2) - If the distribution of the data values is symmetric, the lengths of the whiskers are about

the same.

WRERIEEE AN > RBEAGWRENRE R R -

© ... takes up at least of the data values.

#l47(1) © The number of data values less than or equal to the first quartile takes up at least one-
quarter of the data values.
INRERE R U L B(QVE R R 2/ S 2 &R =B 2 — -
#4)(2) - The number of data values greater than or equal to the first quartile takes up at least

three-quarters of the data values.

RIREEER B~ IEQNIERFERE D H 2t BRI 2 = -

©® How many are in ?

f4j(1) : How many data values are in the dataset?
BREHL A REER 7

#4)(2) - How many data values are in the upper half of the dataset?
BRI A TR 7

15 BB AT B HOR TR R R
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B RIEEFERE Explanation of Problems

©8 RAEA

We learned the mean and median before. However, these two values are not enough to
demonstrate the distribution of the dataset. In this section, we will learn the concept of quartiles.
We then adopt the five-number summary to make a boxplot representing the dataset. When the

boxplot is constructed, we interpret the data.

WESEERER o8
plE—
R ¢ R Ry ar B E A P L R

(LX) The following data values represent the prices (in New Taiwan Dollars) of drinks in the
school store.
40, 25, 22, 28, 30, 35, 26, 29, 20, 25, 40
Find the three quartiles.

(30 PUTNBIRAERIE A IEEoEHER (DralEEt)  sfkiis— B %=
o Ar gy -
40, 25, 22, 28, 30, 35, 26, 29, 20, 25, 40

Teacher: The first step in finding quartiles is to order the data values from least to greatest.
What are these ordered numbers?

Student: They are 20, 22, 25, 25, 26, 28, 29, 30, 35, 40, 40.

Teacher: Correct.
There are eleven values here. Eleven is an odd number.
Because there is an odd number of values in the data set, both the lower and upper
halves have five numbers. Six is half of the quantity eleven plus one. So, the sixth
number—twenty-eight—represents the median of the dataset.
Try to use similar logic to find the first quartile.

Student: There are five values in the lower half. Half of the quantity five plus one is three. The

median of the lower half is the third number. It is twenty-five.

Teacher: Good job! Anyone knows the third quartile?

16 BB AT B HOR TR R R
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Student: The first quartile is the third number. The third quartile is the third number counting
from the end. It is thirty-five. Thirty-five is the third quartile.

Teacher: Very good.

RN ORI EHY R — S R BB/ NETAHRY - SEFR IR RIS 72

B4 20+22-25+25-26~28~29-30~35-40~40-

EEf  IEHE
EAEA 1 (EET - 128
N R B E R R o Bl - B AR 8B o A& -8 0y &8 IE S -
6 52 11+ 1 Hy—=F o RIS/ ST 28 » 28 R LB EAY T L% -
B S EE DAY 3R R — U o ir 8 -

B4 miEE oA LEE - SHI—FE 3 - APE B R RS = EE T -
e 25 °

LR S R ARIE S = U i 8 2

B4 0 BV U = EEE - =0 i BOR A R A S = (8 -
TIE 35 » 35 B =i -

Zhl . REF

plEE—

st ¢ LR R B EEE AU o A BOKE -

(3237 ) The following data values represent the ages of the members of a teachers’ sports club.
24,32, 29,23, 25,22,38,24,28, 30,45,27
Find the three quartiles.

(SO MBI RIS I1E S L FRB el Skt — B = ir#e
24,32,29,23,25,22, 38, 24, 28, 30, 45, 27

Teacher: The median is the second quartile. It divides the dataset into halves. How many
numbers will be in the upper half if there are 12 numbers in the data set? How many

are in the lower half?

Student: Twelve divided by two is six. So, there are six numbers in the upper half. There are

o GRE S EES 21N NIES R T ]
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six numbers in the lower half.

Teacher: Because twelve divided by two is six, the median would be the average of the sixth
and seventh numbers. What is it?

Student: Twenty-two plus thirty-eight is sixty. Sixty divided by two is thirty. Therefore, the
median is thirty.

Teacher: Does anyone disagree with this answer? Explain your reasoning.

Student: I think thirty is not the median because the data values are not ordered from least to
greatest.

Teacher: Great!

Now, let’s order these data values first. What are they?

Student: They would be 22, 23, 24, 24, 25, 27, 28, 29, 30, 32, 38, 45.
The median is twenty-seven point five.

Teacher: The first quartile is actually the median of the lower half. What is it?

Student: There are six numbers in the lower half. When we divide six by two, we get three.
Therefore, the first quartile is the average of the third and fourth numbers. It is
twenty-four.

Teacher: The third quartile is actually the median of the upper half. What is it?

Student: There are six numbers in the upper half. Therefore, the third quartile is the average

of the third and fourth numbers counting from the end. It is thirty-one.

Teacher: Thanks for sharing. Very good.

Rl PSR U 8 SEERT RN P - REIR RIS 12 (EET
ERErgRE S/ D EET 2 A S EE 2

B4 T =60 Kk EEEAEET > TR AEET -
B Ae = 6 TP B R S RIS BT P - B /DR 2

i1 22438 =60 5 =30 - Ak FEE 30 -

EHI - AAAAEERNE?SHEE

B L BEER 30 Me T g INAEEHRA B/ INMEETK -

EhL - REE | BE - B EHTTRY -

Ba/f 512252324 242527 282930323845 i 27.5
ST St Nive: oy IR SN L EEIVe “qy =V A

18 BB AT B HOR TR R R
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B FIEEA AN EET g = 3 AL > S — VU A B H 58 = (BRI SR DU (B9

Fy 24 o
ERL AN - =P B R R i 8 > =2 DIE ?

B (RE A AT 0 2 =3 o I =005 AR B = (E AT I

2
BRI > Ry 3L e
EHN : HEEEAYEE - R

plE=

s ¢ R A HE R U G T -

(LX) The frequency table below summarizes the daily internet usage (hours) for Class 902

on the weekend. Find the interval where the quartiles are.

() PUNHIRBUT RO 7L IR R AV A S (o PR 8L
SIS — ~ S ESE = DU B AR A ]

daily internet usage (hr) | 0~1 | 1~2 2~3 3~4 4~5 5~6 6~7

frequency 2 10 5 6 3 3 |

Teacher: How many students are in Class 902 in total?

Student: The sum of these seven cells is thirty. There are 30 students in Class 902.

Teacher: If we order the numbers from least to greatest, which one is the median?

Student: Thirty divided by two is fifteen. The median is the average of the fifteenth and
sixteenth numbers.

Teacher: Try to find the cumulative sum of the cells. In which interval do the fifteenth and
sixteenth number locate?

Student: The median locates in the interval, two to three, because the cumulative sum of the
first three cells is seventeen. It includes the fifteenth and sixteenth numbers.

Teacher: There are fifteen numbers in the first half. Where is the median of the first half
located?

Student: The eighth number is the median of the first half because half of the quantity fifteen

plus one is eight.

19 GRE S EES 21N NIES R T ]
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Teacher: Check the cumulative sum. Where is the median of the first half located?
Student: It is in the interval, one to two.
Teacher: Great!

It means that the first quartile is in the interval of one to two.

Where is the median of the second half located?
Student: Three-quarters of the dataset is twenty-two point five (% X 30 = 22.5).

Twenty-three is the smallest integer that is greater than twenty-two point five. So,
the twenty-third number is the median of the second half.
Teacher: Can any of you tell me the value of the third quartile based on the cumulative sum?
Student: It is right in the interval of three to four.
Teacher: Good job! If you count backward, this interval is the interval where the eighth

number is located. So, it is in the interval of three to four.

EE . NETHIRE A S/ DR T
B T B TRATRIE 30 - JUE A 30 (EEAE
LR ARIRTRB T NEIARTER - W —(EE 8 ?

g4 2 =15 PRIBRE 15 A5 16 [EEMTE -

RN DIFERS T PIHVEE © 55 15 F15E 16 (I [EAEWR{E s e 2

B4 0 gi=ERRTREHE 17 BE5 15 56 16 {@E - REET AT 80E 2-3 /NRFHYEH
N o

ERE - AREA 1S [EE o mrEE e A B E A 2

15+1

B RRE RS 8 E 0 R =8

EE - A RETHYN o mI-E Y ch LB ?

40 B E 2 ERA -

EhN 4 AR B 1~2 /N R A
&P ERHY T AL BAEWR AN 2

B4 0 EEEREIIUr Z =08 22.5 © 23 ZARY 22.5 BIEy/INEER - FrAR-FEfHy
8RR 23 (HET -

EhH A A USSR EARE RAEAIET RS = U i B ES 2

B2 0 YEAE 3~4 /NI

ERL A | IRt R DI I E I - EIREE 8 (EHEFTERY Rt G Arf? 3~4 /NEFHYE
fEIAN -
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(LX) There are the same number of students in Jia and Yi classes. Below are the boxplots of
their math scores. Let a and b be the medians of Jia’s and Yi’s math scores.
Let ¢ and d be the number of students with math scores above 80. Which of the
following is the correct order of @ and b? Which of the following is the correct order
of ¢ and d?

(FP30) BRI ~ ZWBERYEAE NBEHEE] - B (F1) RRIERREER NS pldary &R lE -
L~ ZIERA NG PO A R a ~ b3 L AR NS AR
80 VR NI Ry e~ d > RTINS a~ b~ ¢~ d WIR/NBRMS > {74 1EHE 2

Aa>b>c>d : i : :
B)a>b>c<d o L —IH
C)a<b’>c>d o3t i ! i :
D)a<b>c<d 0 20 40 60 80 100
R ()
& ()
(107 FRHAFEZ 19)

Teacher: The median is the bar inside the box. Check the boxplots: which bar has the greater
value?

Student: As we can see from the boxplots, Jia’s bar is around 80 and Yi’s bar is around 60.
Jia’s bar is greater than Y1’s bar. So, a is greater than b.

Teacher: Great.
Next, we would like to check the percentage of students with math scores above 80.
In Jia’s class, more than 50% of students have scores above 80 because the median is
above 80 How about Yi’s class?

Student: In Y1’s class, I think less than 25% of students have scores above 80 because it only
has a short whisker.

Teacher: You are correct. So, from ¢ and d, which is greater?

Student: C is greater.

Teacher: Based on what we said above, the correct choice is (A).
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Zhl . P ABRRIRENAYESR - SFEIEME S IRE N SR EHIERCK ?

B2 KRBT LU - FHOIHYSRERKIALLE 80 7o » 1 LHEHIEYAE 60 7oA -
PR A BRI 2P i filla>b -

ERl AT BN FIER N AR S 80 s HYERAE ANBLT srEE o LS
S0%HVERAELS il 80 43 o ARy P L 8(E 80 LLE » AR ZBENE ?

B B ZITEA AT 25%EE S 80 47 - INRya B AR IR -

ERH RS o A o R d (E ELEAE ?

B 0 CLb#k -

EAf O REF > IEREEZEEA)

pIEE—

B ¢ A R T SHREEAT AR - STEERETRIRAVESE - BT DR g~ 1T
IABHIES -

(L) The table shows the statistics of 55 students’ math scores in Class Ji. Comparing
males’ with females’ math scores, which of the following is correct?
(A)The interquartile range is greater for males than females.
(B)The interquartile range is smaller for males than females.
(C)The mean math score is greater for males than females.

(D)The mean math score is smaller for males than females.

(h30) 2 (—) BHPE 55 \FEREE NBRENFKETEER » BIREIEE - Z4E R
INBR BRI T HIR T R 2 #(—)
(A)BA: RIS RIBE A 2 A Iy B [ k(21 50 |70 |90
(B)F A= R T 53 B/ INF 2 AR R A BE |8 4 (A)] 10 [ 10 [ 10
(C) 3B 2L BT THI BT LA R T8 LA(A)| 5 [15] 5
(D) 5B A= o G811 P80 N L0 A R B T8 S (A 15 25|15

(105 R &4 16)

Teacher: The mean is the total scores divided by the number of students. Please calculate the

total scores for male and female students.
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Student:

Teacher:

Student:

Teacher:

Student:

Teacher:

Student:

Teacher:

L KT RS T R R T o EEEM K 8 3E B ML B

The sum total of scores for all male students is: 50 X 10 + 70 X 10 + 90 X
10 which equals 2100.

The sum total of scores for all female students is: 50 X 5 + 70 X 15 + 90 X 5 which
equals 1750.

Great. We then divide the total scores by the number of students.

What is the mean score of males’ and females’ math scores?

For males, the mean score is the quotient of 2100 divided by 30. It is 70.

For females, the mean score is the quotient of 1750 divided by 25. So, it is 70 as
well.

In this case, the males’ mean score is the same as the females’ mean score.

Let’s compare the interquartile range. We have to find the first and third quartiles
each for the males’ and for the females’ math scores.

Who wants to give it a try?

Me. I would like to start with males’ math scores. There are 30 male students in all.
There are 15 students in the lower half. The first quartile would be the 8 score.

It is 50 because 10 male students have 50 as their math scores. If we count the
number of students with the greatest score, the third quartile is 90 because 10 male
students have 90 as their math scores. Therefore, the interquartile range is 40.

Very good. Who wants to share your calculations for the interquartile range of
females’ scores?

Let me try.

There are 25 female students. It means there are 12 students in the lower half. The
first quartile would be the average of the 6™ and 7 scores. It is 70 because there are
onlyS5 students with50 as their math score.

Similarly, if we count it backwards, the third quartile would be 70 as well because
there are onlyS5 students with 90 as their math score. So, in this case, the interquartile
range is zero.

Based on what student X (student’s name) and student Y (student’s name) said, the

correct choice is A.

X

B R EE T BBR DU AR NB » SRS ~ LAEREERYER Y -
A RRELES Y 0 50 x 10+ 70 X 10 4+ 90 X 10=2100 ;

LA RRAERE ST 1 50X 54+ 70 X 154 90 X 5=1750 -

R > B PR EPR DA A N8 -

X
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S -
L PR o SEEEE 25 A BUECRTEERA 12 (B9 - S0

ZHhi

4

CEF R TR H KT P o EETALEHBHESRL

DO BAEREYEUE 2100 FREL 30 SER 70 1

LA ARG T BUE 1750 BREL 25 FHY 70 57

L FEEREEI T 0 BAERGRAY R A B B[]

IRAE B APIACEER U 3 (L BE » FRMIEEIE B AN 2L A B Rl Y 55— DU o (i 8L
FOSE = VU8 - BEEe— T ?

DR o BB AR AR AERAA - BBARMEAES 30 A HA 15 ARIRREETE R AIELLT -

FVU g ES 8 HEY > WElE 50 71 - INRBEAR 10 AIRE R 50
71 o WMRFNTEA R RS HVEARE - B0 UB0E 90 77 - RREAER 10
LAY 5 90 57 [NE - PUSTiZEE A 40 -

FEHAF o SRR 2 R AT S (i EE 2

=5 6 A5 7 8By FHa(E - e 70 7 WA 5 TSR AEREE 50 47
[EIRH > AR BAIFEARIERTEL > S =P B2 70 77 > IR A S T B4R
T 90 71 - INIL > AEEfETEN T 0 DU iEER O -

PRI R RIS2AVER L - IEMEE ZEE(A) -
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(FL3 ) Below are Min’s and May’s math test scores and the related boxplots.
(a.) Find the ranges of Min’s and May’s math test scores.
(b.) Find the medians of Min’s and May’s math test scores.
(c.) Use the medians, ranges, and boxplots to decide who had better performance
overall.
(32D /NIHRINERTA 10 REGE/ NS 3800 R
(a) /NIHRIINEIE 10 REE NS S Ey 2R K% /0oy ?
(b.) /NIARI/NSEEE 10 TR NS By R Ar s Ry 2% /0oy 2
(c.) MR IS ~ epEMEREFET - shErVEEES e R IR ELidy ?

Min | May
1 73 60
2 68 79
3 |72 |80 £ - y --------------------------------
4 76 81
5 71 69
6 72 78 0
7 |64 |69 z } """"""""""""""""""""""""""
8 72 74
e BID 5|5 ?IO ?Is slo
10 | 65 78

Teacher: The range is the difference between the maximum value and the minimum value.
They are the endpoints of the boxplot. For Min’s boxplot, the minimum is below 65,
and the maximum is above 75. Please look for the exact values of minimum and
maximum.

Student: The maximum is 76, and the minimum is 64. So, the range is the difference between
76 and 64, which is 12.

Teacher: We can use similar logic to find the range of May’s math score. Can anyone tell me
your answers?

Student: The maximum of May’s score is greater than 80, and the minimum is 60. Looking

at the values in the table, the maximum of May’s score is 81, and the minimum is
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Teacher:

Student:

Teacher:

Student:

Teacher:
Student:
Teacher:

Student:

Teacher:

EH

ERi

pli
HE

{

i 3% A s

60. So, the range is 21.

We can get the values of the median by looking at the boxplots. Min’s median is
above 70, and May’s is above 75. If we order their scores from lowest to highest,
we have to find the average between the 5™ and 6™ values. Who wants to try?

The lower half of Min’s score is 64,65,68, 71, and 72. Then the upper half is 72,
72,72,73, and 76. So Min’s median is 72.

Great. Can any of you tell us the exact value of May’s median?

If we order May’s score from lowest to highest, the first six numbers are 60,
69,69,74,74, and78. May’s median is the average between 74 and 78. It is 76, and it
is definitely above 75.

Great job! Who do you think has a better performance, May or Min, in the math test?
May’s median is greater than Min’s. So, I think May had the better performance.
Based on the ranges, who had the more consistent performance?

The range of May’s score is greater than Min’s. It means that May has more variable
test performances than Min.

The last step is to check the boxplots. In general, the math scores are much higher
for May than Min. May exceeds Min’s maximum math score in over 50% of tests.

So, we can see that May has better performance generally.

BN AE AT IMERYZ TS Ry e (range) - /2 &R IE Y R (i ks -

/NI ESIRE > e/ MEAE 65 AT - B RMEAE 75 BAE - skt sy MEAR A E
HEDEE -

B NAESE 76 > BvIMESE 64 » FTLAZREE 76 A1 64 Y7 > Ky 12

AP o] DARPAR DL R R AR 2 NSRS ©

INEHERARAE KR 80 0 B/ IMELRy 60 « [ERAEPE > NEIEAER 81 S/ME
Ry 60 o FTLAEEE Ry 21 -

AP o] DA 22 SR Afe it o Ar 8 - /NEHRY A 8E 70 DL > /NSRAY T i BE
75 LIE o AR I o B EE S PR > BPIREEIREIE 5 026 6 (E({E
ZEHPEEE - sEEEE 2

/NI S BT ER 378 64~ 65~ 68 ~ T1 F1 72 » 12-FHE[ 7108 72~ 72~ 72~ T3 Rl
76 © P LU/INBHEY A7 R 72

KT - HA NRE ST NS=ay L S ES ?
AERFATRE NFEH o BAEE S PR > A7 TS 60~ 69~ 69~ 74~ T4 H1 78
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iy | AR AR - SRR LT ?

/NSRRI ELEE NI > BTN SR RIR LR

PR R > SRR R E 2

/INEHTEREER/ NI > (R NEAYE SRR TR E -
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BT SR EEERER T EE AR

Ai= Introduction

BEERTT BRI E R BT R » R B SR IOGEE - FET A LA A E oy
BTG - H RAVERE R > B2 R - T EARh HEA i, - PR AN EL S A K

R EAHRE R - DAFERE ERE -

B = Vocabulary

BF th B¥ hX

trial = probability s

event = experiment Y

outcome GEER sample space N

tree diagram ARINE] likely TR ATRERY

occur EAZaT unlikely RNHEJEERY

fair INIERY coin T

toss ER head (BEREEY ) IEMHE
dice (e tail (HEHERY ) RIAD
draw i~ HUH roll ]
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spade C&RREHY ) bk diamond (&4RRRRY ) 4LnE
club (AR ) SBAGAE | heart C&RRRAY ) 410
face card NG| joker B
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B HEQRBEERHAGF Sentence Frames and Useful Sentences

OThe is a measure of

#i4](1) - The probability of an event is a measure of how likely it is an event will occur.
—ESE RS AR R e B G R AR AT RENE
##14](2) : The probability of precipitation (rain) is a measure of the confidence that

precipitation will occur in a given area.
[P RS E R E e TR E O o

® Toss/Flip/Roll/Draw a

#l4](1) - Toss/ Flip a fair coin.
ZH— MU TERIRERS

#4(2) - Roll a six-sided dice.
BN — BN T -

#14](3) : Draw a card from a standard deck of playing cards.
TR o R aH R L — 7RI -

©® How many possible outcomes are in the sample space ?

#l4](1) - How many possible outcomes are in the sample space when we roll a six-sided
dice?

E AN IERIRT I > AR ZE S S AT BTSSR 2
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#14)(2) : How many possible outcomes are in the sample space when we toss three coins?

FH = (BRI > B ZE L 2 fE T RERTAS R ?

® What is the total number of possible outcomes ?

fl4)(1) - What is the total number of possible outcomes when we roll a six-sided dice?
ZH A TERYRG I - g 28R m gEAY A4S R 2
#14](2) - What is the total number of possible outcomes when we flip three coins?

ER AL IERIRERE - g SR AT REAYEER 2

® The probability of .

fla)(1) : The probability of a student guessing exactly one answer correctly is one-fourth.
BEABEHEEREN Y — -

#14](2) © Find the probability of each event.
R EE AR -

® What is the probability that ?

fF4)(1) : What is the probability that you roll an even number?
RGBT AR Ryl ?

#14](2) - What is the probability that none of the cards you drew is black?
i E] B O RAVHER Sl ?

@ the sum of the .

#4)(1) : The sum of the probabilities of all possible outcomes is 1.
FITA A e &S R AR Ry — -

#14)(2) : Find the probability that the sum of the two numbers rolled is 7.
PR B R TR

(8 branch of the tree diagram

#E](1)  The first branch of the tree diagram is a list of all possible outcomes for the first

event.

EHIREIRY S — 7 LY RSB FRIATA AT RESE R -
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#4)(2) : Each branch of the tree diagram represents a possible outcome of the experiment.

EHIRERYE— 2 AR E R AR -

m [EREE#E Explanation of Problems

«8 :RAA

-0

In this section, we will cover the basic calculation of probabilities. Students learn to list the

possible outcomes to help them determine the size of the sample space. A tree diagram serves as

another aid for students to find the probability.

w ESEENBEE o

BlE—

st ¢ L RCRAVEAET > B E B ZERIRYETE -

(F0)

(=)

Teacher:

Student:
Teacher:

Student:

Roll a six-sided dice.

(@) List the possible outcomes in the sample space.
(b) Find the probability of rolling a 3.

(c) Find the probability of rolling an odd number.
(d) Find the probability of rolling a 10.

B ENEIRT -

(1) BB A7 R T A -
(2) HRHIGER B3 IR -

(3) $hihit R B B -
(4) HRHIEER B 107K -

Here I have a six-sided dice. How many possible outcomes are there if I roll this
dice?

Six outcomes. They are 1, 2, 3, 4, 5, and 6.

Among these possible outcomes, how many times does “3” occur?

Once. Three occurs once.

B¢ S TR R R TR E R
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Teacher:

Student:

Teacher:

Student:

Teacher:

Student:

Teacher:

Student:

Teacher:

i
i
4
gk
i
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wEy e
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The probability of an event is the quotient of the number of favorable outcomes

divided by the number of total outcomes. What is the probability of rolling a 3?

The probability is one over six.

Very good.

As for part (c), which of the possible outcomes are the odd numbers?

An odd number is not divisible by 2. So, 1, 3, and 5 are odd numbers.

Using the definition of probability, what is the probability of rolling an odd number?

The probability is 3 over 6. It can be simplified as one-half.

Great! Similarly, the probability of rolling an even number is one-half.

The last question is to find the probability of rolling a 10.

Is 10 an element in the sample space?
No.
The probability of rolling a 10 is zero.

This means it will not occur.

HAENER T - MRS E(ERT > A/ D REHYEE R 2
AAERTRERVEESR - EMOHE1 23 4 5R16-

FEIEEE A RERYSE RS - B T3, AR
HFR—2 -

SRR G IRFAVGE R BORDASGERE -
B T3 HUERE S /D 0

&%Eg°

4 o $HEER =N > FEE L I REREE R - HRLL
SRR AT 2 BBk 0 FTLA 1~ 305 %%?%Q °
MARRIVES - MHTEARRES D ?

MR 2 AL R 5 -

Ry | B S EBERTE

o

1
2

EEE?

A —(EFEUE S 10 AYERER - 10 BRARZERIHEAY AT RESS R 2
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SR ¢ LAY R MR E AR + ST LU R SR DAL -

(L3 ) There are fifty-two cards in a standard deck of playing cards. The four suits are
spades, clubs, hearts, and diamonds. Each suit has 13 cards. They are Ace, 2, 3, 4,
5,6,7,8,8, 10, Jack, Queen, and King. If you draw a card randomly from the playing
cards,

(@) What is the probability of getting a black card?
(b) What is the probability of getting a face card?

(F370) —BEIREREREESE A 52 sk o IRECE A R BBk ~ #4E ~ 4LLAITTHE - &
S E 135E 9Rl2A~2-3-4-5-6-~7~-8-9~10~J-Q K- £
PETCRRPERL 1 58
(1) HHER-RAHEER Ryfa] 2
(2)  HHEIATE-RAHEER Ryfa] 2

Teacher: Half of the playing cards are black, and the other half are red. Each card is equally
likely to be drawn. What is the probability of drawing a black card?

Student: One half.

Teacher: Well done! Of course, we can consider it as twenty-six divided by fifty-two. The
answer is the same as one half. Are there any questions?

Student: No.

Teacher: The face cards are Jack, Queen, and King. There are four suits. How many face cards
in in total?

Student: Three times four is twelve. So, in total, we will have 12 face cards.

Teacher: What is the probability of having a face card when you draw a card from the deck?

Student: Twelve divided by fifty-two, which is three over thirteen.

S BT LT R SR AT - R R e
HEI R HIRE S/ ?

1

.
T T B RIS 2 0 L i - SRR (RS
B ek -
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EEG BEE - ABRET QK W HAMUMEE EE « 445 %/ DR ABER ?
B4t 3x4 =12 fiDl NBAREEA 1255 -
RN (e R > IR AR RRVERE D 2

12 N 1
g s 2, gpape L,
=% 5 it & T

BlE=

il ¢ A E TSGR E T B R A AR -
(¥£3Z ) Draw a tree diagram to find

(a) the probability of getting heads when you flip the coin.
(b) the probability of getting heads at the second flip when you flip a coin twice.

(h32) FIFBHRERRE
(1) EH RS R E T -
(2) EH—HIMERILES - 5 REERBERRIHEE -

Teacher: The possible outcomes of flipping a coin are heads or tails. They are equally likely.
What is the probability of getting heads?

Student: It is one over two, which is a half.

Teacher: Very good. Do you think the answer to the second question will be different from
a half?

Student: Of course. If you get heads on the first flip, there is less chance of getting heads
again.

Teacher: There is a problem with your reasoning because you might also get tails on the first
flip.

Student: How do we list the possible outcomes?

Teacher: We can use a tree diagram to list the possible outcomes.
There are four possible outcomes, including (H, H), (H, T), (T, H) and (T, T).
(H, H) represents getting heads on the first flip, and heads on the second flip.

Among these outcomes, how many outcomes get heads on the second flip?

34
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Student: There are two outcomes that get heads on the second flip.
Teacher: What is the probability of getting heads on the second flip?
Student: Two over four, which is a half.

Teacher: Very good!

BT BT T IR > MR A
R4S R IE TR 5 U 2

B o HIgE %

AT IERAT IR NEE R R R 2

B R AR REER o KR RIEE R EREE -

EAT  RARERORTERE » PR IR — L FTAE B R -

B FMEERESIH TR 7

BT FP A A I RHRE -
A (E> ) (E- &)~ (K ) fl (K &) WEgEEE - (- )
REEAEES — TS T B TR » LS8 s Rt TR -
FEREGER T » A%/ DB FRE I ET 2

B AWEEREE %M%ﬂﬁﬁ

il AEEeRES )

B
e ﬁ’m%%—¥°
Ry
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(L3 ) You have 4 different colors of wrapping paper and 3 shapes of boxes. The colors are

red, yellow, baby blue, and light green. The boxes come in rectangular, square and,

circular shapes.
(@) How many different ways are there to use one shape of a box and one color of

wrapping paper to wrap the package?
(b) What is the probability of wrapping the rectangular box with yellow paper?
(30 IrA UtEER Y B AR =R & - BARARVBH B EFELAL & ~ =~ R
BNk T - 2T ARG ~ ETHER = -
(1) ARAEEERE —(HEH Y ERAN — [ RE & 7 A BTy
= ?
(2) RGP & THE O T BRI Ryfi ?

Teacher: There are 4 colors of wrapping paper and 3 shapes of boxes.
Here we can see the first branch of the tree diagram. Who can draw the next branch?

G5 @

Student: Let me try. There are the three kinds of boxes following each color.

Cblue 5 Careen
@ @@ @ @

Teacher: Looking at the tree diagram — how many different combinations are there in total?

Student: There are 12 combinations.
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Teacher: Very good! Twelve is the size of the sample space.
What is the probability of using a rectangular box with yellow wrapping paper in
this situation?

Student: From the tree diagram, there is one situation where we wrap the rectangular box with
yellow wrapping paper. The probability should be one over twelve.

Teacher: Great!

EhE EMEESAEIUER® c &A= - BB FIBHREN S —E 5 -
o ] AZE N — {53 SZ0E 2
24 BEHEE - BEECHA e T -
EHl B MELAVEHRE - BIEA 2/ VEAERIHETE ?
B dgtE 128 -
R {Eﬁ' 12 E‘/LLEHZIKWF'E?EI’J?(/J\ EREEN N RSP E T EOEERET
BEHIRREZ /D ?

E%Eim@%ﬁ¢ﬂu%ﬁ’ﬂﬁ—@%%%%ﬁ%ﬁ?ﬁ% AR TR -
R
AT

plIEE—
st ¢ A K BIRT AR - BRIEEZIN » ERTA] ABCEER A S B oy

(L) The zoo provides 100 scratch-off lottery tickets for the first 100 customers who enter
the zoo. Among the tickets, there are 32 tickets with prizes. The table below shows the
types and amounts of each prize. If Bob is the first visitor to enter the zoo and each
ticket is equally likely to be selected, what is the probability that Bob receives the doll?
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(=0 BYYIEZEM T 100 SREESE - FTE LR E HHTAT 100 & A —ik  H
AR AR EIESESE 325k > R (—) RV E - H/MA R
P HAVSE — (% - HAEsREEISE Sy MAasRIiEr i » A MaET i

TREVHR By fo] 2 g i)
1 1 < A $ g
(A) 2 (B) 16 Jb 4% AE T 4% — 18 1
8 1 ¥ 3uis— 1A 1
© % D) 55 ST &R —18 ]| 10
Lot E— 18 20

(110 FEH % 11)

Teacher: What is the size of the sample space?

Student: There are 100 tickets. So, the size of the sample space is 100.

Teacher: Great! How many dolls are in the prize pool?

Student: There is one polar-bear doll and one lion doll. So, there are two dolls in all.

Teacher: The probability is defined as the quotient from the number of favorable outcomes
divided by the size of the sample space. What is the probability?

Student: Two out of one hundred, which is one over fifty.

Teacher: Great! The correct answer is D.

RN EERRAEES D ?

2 0 5 100 FRE(ESE - FrURARECR 100 ©

EhD AEFT | BEETE L/ DEE ?

B4 0 A—(EIbEmAeEr BN T-EuE - AR A R (EETfE

EH PRIV ER SN E RIS RIVEER DGR ATEHRES /D ?

st AWEGGHREE - £ EETREE - e -
EH 0 AET | EHEERD -
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(L7 ) The tree diagram shows a sample space of rolling a fair n-sided dice twice. The

number shown in the oval represents the number shown on the dice.

(a) How many faces does the dice have?
(b) Find the probability of getting a sum equal to 10 when rolling the dice twice.
(c) Find the probability of getting a product as a multiple of 5 when rolling the dice
twice.
(132 FEHRE BRI —(E A RN - T M RAVEEAZERM - EEENET
FheT 1 EAVREY o sEE RIERE
(a) EfEE A %MW ?
(b) BEEE T TV R 2
(c) BEEORME TS BHIER Ryfor 2

Teacher: We can figure out the number of sides from the first layer of the tree diagram. In
the first layer, there are four ovals. The outcomes include 1, 3, 5, and 7. So there
are 4 sides.

What this tree diagram shows is not a classical dice. It has only 4 faces, and the
outcome on each face is a different odd number. Are there any questions?

Student: No.

Teacher: To find the probability of the second and third questions, we have to find the size of
the sample space first. What is the size of the sample space?

Student: I think the size is sixteen because there are 16 ovals in the last layer.

Teacher: Very good. Now, let’s list the possible pair of results so that their sum is 10.

For example, three is paired with seven. Are there any other possible pairs?

Student: I know. Five is paired with five, and seven is paired with three.

Teacher: After figuring out the possible pairs, we can find the possibility of having a sum as

ten in two rolls. Does anyone know the answer?
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Student: There are three possible pairs in all. So the probability is three out of sixteen.
Teacher: Correct. We can apply similar logic to find the probability of the third question.
To have the product as a multiple of five, the outcome of one dice has to be five.
What are the possible pairs?
Student: Five can be paired with 1, 3, 5, and 7. That is all.
Teacher: If the first roll shows a 1 and the second roll shows 5, does it satisfy the condition?
Student: Yes. I think (1, 5), (3, 5), and (7, 5) are also possible outcomes.
Teacher: In all, how many outcomes have the product as a multiple of 5?
Student: There are seven outcomes. So the probability is seven over sixteen.

Teacher: Very good.

AT BPTETLUHRE 5 — B AR - B LB - SR e
13517 - RULIEIER T4 4 (@ -
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Prisms and Cylinders

I TR EE T REHR T EER BRI

B Fi= Introduction

2RSS I BB Y oy R Bl 4 - SRS ARSI A S AR B E AR AR R
ZRULRENG - AR B SRR A A R BB A S B -

B = Vocabulary

BF hX BF thX
edge s polyhedron e (HED
vertex TEEG polyhedrons/polyhedra | ZHEifE (%)
face ] prism A
parallel SEATHY pyramid A
volume Gy rectangular prism Ok ~ 7788 (FE)
lateral area IR pentagonal prism AR
surface area FIHITE hexagonal prism VAV=[iS
square centimeter | “F A4y right cylinder HIEH:
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B HEGQREERATGF Sentence Frames and Useful Sentences

o is formed by

4] © A rectangular prism is formed by six rectangles.

RGRSEH N ER T AHRHT -

(2] is composed of

4] © A hexagonal prism is composed of two hexagonal bases and six rectangular faces.

7N AL FH R (7S A TR SR 7N R 5 T B AR HY

® Find the volume of

%4 : Find the volume of this cylinder.
POE(E B ASHTRSTHE -

O Notice that

4] : Notice that the bases are congruent polygons.

A EREHEEFNZEL -

© Suppose

4] - Suppose the bases are regular hexagons with 4 cm edges, find the base area.

BEYREREER 4 AHIEANER - KIEHETE -
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B RIEEFERE Explanation of Problems

s A o8
[Classifying Solids]

In this section, we will learn to name prisms and cylinders by their properties, and find the

volume and surface area of these solids.

First, let’s start with polyhedrons. A polyhedron is a solid bounded by polygons, like the

following solids. These polygons are called faces.

AV e

Take this tissue box as an example. This solid is bounded by 6

rectangles. These rectangles are faces. An edge of a polyhedron is a

line segment formed by the intersections of two faces. In this tissue

box, there are 12 edges. The place where edges meet is the vertex.

There are 8 vertices in this tissue box.

If there are two congruent polygons in parallel planes, the solid is a prism. If there is only one
base, the solid is a pyramid and it will look like an Egyptian pyramid. We focus on prisms in this

section. In the next section, we will talk more about pyramids.

Both prisms and pyramids are named by their bases. The bases of the tissue box are two

congruent rectangles in parallel planes, so the tissue box is called a rectangular prism.

Let’s look at this diagram. Is it a prism?

_— Yes, the two bases are congruent hexagons in parallel planes. This is a hexagonal

prism. A hexagonal prism is composed of two hexagonal bases and six rectangular

sides. The segment joining the two bases and perpendicular to both is the altitude

of the prism. The length is called the “height.”
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This solid is a cylinder since its two bases are congruent circles in parallel

planes.

Two circular bases are joined by a curved surface.

[The Volume of Solids]

The volume is the amount of space that an object occupies or that is enclosed within a container.
This definition comes from an English dictionary. We can find the volume of the prism by the
formula:

volume = base area X height
You must be familiar with this formula since you learned it in elementary school.

Let’s do some examples to review. The first solid is a rectangular prism. Its base is a rectangle 2
cm by 4 cm, and the height is 7 cm.

The base area is 8 cm?, so the volume is 8 cm? X 7 cm = 56 cm’.

7 cm

2 cm 4 cm

What kind of prism is it? What shape is its base? Is the
rectangle lying on the ground its base? Don’t be fooled by the

solid lying down. Not every face lying on the ground is a base.

24'm The bases of a prism are two congruent polygons in parallel
planes. In the picture, the rectangles are not congruent in parallel planes, but there are two
congruent right triangles.

The base of this prism is a right triangle, and the height of the prism is 22 m.

7 24
The base area is % = 84 m?, and the volume is 84 m? X 22 m = 1848 m°.
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The formula of volume also works for cylinders. The base of the

cylinder is a circle, with the radius 8 cm. Its base area is 81 = 64.

The height is 14 cm, so the volume of the cylinder is 64m X 14 =

8961 cm?3 14 cm

[Surface Area of Solids]

The surface area of a prism is the sum of the areas of its lateral faces and two bases. Take a

regular hexagonal prism as an example. The bases are regular hexagons.

This is the net of a regular hexagonal prism. A net shows the faces of 3D
objects when it is opened flat. Cut out along the edges, fold along the
connected edges, and you can form a hexagonal prism. These rectangles
are lateral faces. You can find the area of one rectangle, then times it by 6

and you will get the lateral area.

There are multiple nets of a hexagonal prism. See this one. All the

rectangles are connected, and they become a bigger rectangle. The C 3

length of this big rectangle is the sum of six sides, which is the

perimeter of the hexagon. The width of this big rectangle is the height

of the prism. The lateral area can be calculated by multiplying the

perimeter of the base by the height of the prism. Both ways lead you to the same answer.

The surface area of a cylinder is equal to the sum of the flat areas and the curved area. The flat
areas are two circles. The curved part is the lateral face. How do you find the lateral area? Take
out a piece of paper. How do you make a cylinder with this piece of paper? Just roll it until the
edges of the paper meet each other. You can make this rectangle into the curved part of the
cylinder. So the lateral area of the cylinder is this rectangle. The length of the rectangle is the
circumference of the circle 2mr; the width of the rectangle is the height of the cylinder, 4. The

lateral area equals the circumference times the height, 2nrh
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(L3 ) Decide whether each solid is a polyhedron or not. If it is a polyhedron, name it.
(F30) PURIIRSEIPATE E 2 EE - HeX s @ 560 ReiEZ S ?

(a) (b) (©) (d)

,,,,,,,,,,,,,,,

Teacher: What is a polyhedron?
Student: A solid formed by polygons.
Teacher: Can you tell which solid is a polyhedron and name it?
Student: (a) is a prism. The bases are congruent pentagons. They look parallel.
Teacher: Try to name it.
Student: Pentagon prism?
Teacher: Pentagonal prism.
Student: (b) is a rectangular prism.
(c) is a pyramid.
Teacher: Is (c) a polyhedron?
Student: Yes. | see triangles and a square. They are polygons.
Teacher: Is (d) a polyhedron?
Student: 1 do not see any polygons. So | guess not.

Teacher: Correct. It is not a polyhedron. It is a cone.

ERL TSR ?

B4 ke P BRI EY -

ERN  AEAHIET I ME L AR EE 2 —(E 2 AR 7 52 0 SR A R A ?
B4 (a) ZAN - EHEEFENIER  WEERKEE T -

Ehl e E(EE

B4 mtE?
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(b) BRIHE - (c) B=raHk -

(c) =X AN ?

& WEI=APN—EESE > EfMEZEL -
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(3£ ) Find the volume of the following prism. 7m

(=0

47

Teacher:
Student:
Teacher:
Student:
Teacher:
Student:
Teacher:

Student:
Teacher:
Student:

Teacher:

Student:

e N IERE AR AR -
5m

First, find its base. Which shape is the base?

| know. The rectangle is the base.

Which rectangle? | see multiple rectangles there.

The one lying on the ground, 7 m by 12 m.

Do you see the other congruent rectangle in parallel planes?

There is another rectangle on the top. | think they are parallel.

The bases of a prism need to be two congruent polygons in parallel planes. Can you
tell their dimensions?

The bottom one is 7 m by 12 m, and the top one is 7 m by...7 m.

Are they congruent?

No, they are not the same.

I am glad that you can tell the difference. Do you see any congruent polygons in
parallel planes?

Trapezoids. | can see one trapezoid from this side. The other trapezoid is on the

other side.
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Teacher: Good. The trapezoid is the base, so please find its base area.

Student: 1 12) x 5 x L=475 m?

Teacher: What is the height of the prism?

Student: 5. The height is standing upward.

Teacher: The height of the prism is perpendicular to the base. Is the 5 m-long segment
perpendicular to the trapezoid?

Student: No. The 7 m-long segment is perpendicular to the base.

Teacher: Correct. Now can you find the volume?

Student:  47.5m? x 7m = 332.5 m®. This lying down prism is too tricky. I got confused
several times.

Teacher: Indeed. Students are easily confused with this kind of prism. You have to be clear
about the definitions. You can find the base and the height based on their definitions,
not just from feelings or the image.

EE ESG e WHRIAYREZ AR ?

B4 BHE - REERGY -

ZHl . B ERITE ? WEEIRZRITI -

4 Mt ERVARE - 7 ARXI2 AR -

EHN AMRFIEEEIEAMT - HEFREERS M E EARITIE ?

24 FEAS—EEE - WEHBLPT -

ZE AR EREAEERETI LB o EMERITIPHNRES /D

B4 TEAVMER T ARXI12 AR FREIVIMER 7 ARX..T AR -

EH AeEHE

B4 ZHES -

D REE > OWRNERT - BIEER YA HITINEEZE

B4 0 BRI - ] DIEHIBETRY © 55— ERPAIE S —

RN AR o FTLAERIP 2 E AR - SR EAVRER -

B (T+12) X5x5 =475 FHAR -

Eh . mEE?

B4 SRR - GEEERR LA -

Eh . —ENRESEIREER - 5 ARG A =R ?
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BAAE L 475 SEHARXT AR=3325 T1AR » RIS T RE - FRAF R -
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» EREE/  EEZEZEE o8
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(337) A popcorn booth serves popcorn in a cylindrical container and a regular hexagonal

container. The radius of the cylindrical container is 6 cm, and the height is 15 cm.

Each side of the base of the hexagonal container is 6 cm, and the height is 15 cm.
How much wrapping paper is needed to cover the lateral face of each container?
Which container needs more wrapping paper?

Which container can hold more popcorn?

(F0) R EHERORTE AR M E A R EES T - B s NIE N AiEEds - B
Bes P 6 Ny o /= 15 857+ IENAAZET
RHEER 6 277 > fEfem 15 A4 -
A FRE S/ D E S T DI A i ?
AR e 7 S Y B AR 2
R e T LA S I ORAE 2

-

%

Teacher: This question is asking about the lateral area of each solid. The cylindrical
container is a cylinder. The lateral area is the curved part. How do you evaluate
the lateral area?

Student: The rectangle. 2mr times h.

Teacher: Please plug in the numbers, and give me the answer.

Student: 2m times 6 times 15 equals 180 m square centimeters.

Teacher: Okay. As you can see, the regular hexagonal container is a hexagonal prism. The

base of this prism is a regular hexagon, with six equal sides and equal angles. The
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lateral area is the sum of the six rectangles. What is the area of one rectangle?
Studentl: Base times height. 6 times 15 equals 90 square centimeters.
Student2: The lateral area is 90 times 6, 540 square centimeters.

Teacher: Which container needs more wrapping paper? Actually, it is asking which
container has a greater lateral face. 180 = and 540, which one is greater?

Student: Can we use a calculator?

Teacher: Well, can you estimate?

Student: Okay.  is 3.14.... 180 times 3 equals 540. 180 times 3 point-something must be
greater than 540. | think 180 it is greater. The cylinder is greater.

Teacher: Great job! See, you can do it without a calculator. Let’s move on to the next
question. Which container can hold more popcorn? The space for popcorn is the
volume. It is asking which container has the greater volume. Please compare the
volume for each container.

Student 1: The volume of the cylinder is 7r? x h.  times 36 times 15 equals 540 7.
Student 2: | forgot how to find the volume of a regular hexagon.

Teacher: The volume is base area times height. You have to find the area of this regular
hexagon. The regular hexagon can be split into six equilateral triangles, with 6 as
the length of the side. Can you find the area of an equilateral triangle?

Student 1: 3
4

Student 2:  9+/3 times 6 equals 54+/3.
Teacher: 54+/3 is the base area. Next, you have to multiply by 15 to get the volume.

X s2. So, itis 9/3.

Student: No. Is there an easier way?
Teacher: These two solids have the same height. To compare the volume, we can only
compare the base area. Do you know why?
Student: The volume is “base times height”. Their base area will both time 15. We just
need to compare the base area.
Teacher: Correct. Just compare 36w and 54+/3, which is greater?
Student: Can we use a calculator now?
Teacher: Estimate first, and use a calculator to check your answer.
Student 1: 36 times 3...54 times 1.7...1 think 367 is greater.
Student 2: 1 used a calculator. The base area of the cylinder is 113.04. The base area of the

prism is 93.528. The cylinder has a greater base area.

Teacher: Yes, the cylinder can hold more popcorn.
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I RABFERHEE

B 2 X6X15 =180 w3 /A5) «

EEN  REF - B AILIEE] > IEANBE AR /NAN ) REIEANEBY - AAEMEER

EFRERA - fEREE A EERAN - FEEPLEEE %D ?

B OEXE 26X 15=90 EHAT ¢

A0 EIFFEZE0 X 6 = 540 SFJ5877

CRE . PMES A TR a4 ? ERE ERAT 2R E S B (U AR bR K -
180 fl1 540 > WFH{ELLELA 2

B4 0 AT DUHET RS 2

TN EAEREGREEE

EEAE T YT o miE 3.14... 0 180 X 3 = 540 5 180 X 3 BLEZL—5E L 540 K o
1807 » k2 EIFEASERITR -

RN R IRFIE R DA A s BRI B TR K -
BEE T UME RS P DS 2R TE 2 SHmoRTCA 2= E R ZRS I - AT
E{E R R EIME S es RS RN - B E A a3 1RSI -

B EFEREREFER nmrP X hemwXx36X%x15=5407 -

B4 BSELIEAAEREEEET -

RN REREIEIRMSE o RAREE[E NSV o BB TN
BB 6 WEE=MAF - @EFE=FIPAERELE ?

’%ét‘ : Y \/g SoA Yy’
T AR X7 BHACER 9V3

BiA 1 93X 6=7543 ¢

ERT 543 RIRIEE o BE TR FIRDL 15 A RESFIREE -

B4 FETEENITE? -

ZEh 0 P EREERAY AT o PLisRe iR o] DU PRI R AR « R Ry s ©

B4 R T REEEMS - WEEEEE gL 15 > Kt R R R -
EHN ¥ e HEEEEE 36w FI 54V3 o WR{EEE A ?

B SRAE A DA S 2
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(3£37 ) Jason is going to roll paint with a cylindrical paint roller. The diameter of the roller is
10cm, and the length of the roller is 27cm. He loads the roller with paint and starts to
paint a wall. In the first stroke, he only rotates the cylindrical roller once round, how

much area will be covered with paint?

(H32) BEARZEE A EIE RS - EimiVERZE 10 20 BRER 27T A5 « b T
MR ERTAGEE B o FEE—R - A TRE—E - BEAE 2D ERIE
i)E)ﬁ%T)HﬂLJ& °

Teacher: Jason rotates the cylinder roller once round. The area covered with paint is the
lateral area of this cylindrical roller. How do you find the lateral area?

Studentl: Circumference times height.

Student2: 2 rr times height.

Teacher: Correct. You can use a calculator to find the answer.

Studentl: 2 x 5 x m X 27 equals 270m.

Student2: 847.8 square centimeters.

EET : EERAVRERE R 0 2 PR BRI S (8 B T (R T AR - IR
Tﬁﬂﬁ@&%@ YEIE ?
B4 HEEbES -
BAE2: 2ar X 5
R ¥ BAEHETERORAE -
Bl 2X5XxTx27=270m -
B2 8418 YTTAT) e
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Pyramids and Cones
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B Fi= Introduction
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B % Vocabulary

- ERE A B ESEAV IR ~ REERIR AT BIRA]

B b B¥ X
pyramid P equilateral triangle E=AJE
cone iiic isosceles triangle FEE=AE
volume Gl square pyramid VO A B
surface area FIHITR pentagonal pyramid T
lateral area HITE R triangular pyramid ey =<
apex TEAG hexagonal pyramid INFEHE
sector R slant height #he
central angle ;] hypotenuse HA=MAPHIRNEE
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B HEGQREERATGF Sentence Frames and Useful Sentences

o is named by

5] © The pyramid is named by the shape of its base.
A URENE IR 40T -

® Round the answer to the nearest

#1147 - Round the answer to the nearest tenth.

EZEUEAAZIML -

© are congruent.

4]« All lateral faces of a regular pyramid are congruent isosceles triangles.

LA AT A AR 2 FAVER =A -

(4] is perpendicular to

#4) © The altitude of the pyramid is perpendicular to the base.
FESEAY S BRI -

© Cut open .

4] : If you cut open a cone, you will have a sector and a circle. This is the net of a cone.

YERIRVIBH—(EEISE - (RE BT | HRPE AN - S B HEHIRERHIE -
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[Classify Solids]
In this section, we will learn about pyramids and cones.

Prisms have two congruent polygons in parallel planes, but a pyramid only has one base. When
talking about pyramids, you probably think of the Egyptian pyramids, which are some of the

most amazing man-made structures in history. They are the tombs of Egyptian kings and queens.

This is a pyramid, just like the Egyptian ones. A pyramid is formed by

a polygon as the base, and several congruent isosceles triangles as the lateral faces. The
intersections of two faces are called edges. The point where the edges meet is the vertex. The

vertex at the top is the apex.

When the base is a regular polygon, it is a regular pyramid. Otherwise, it is an irregular pyramid.
In this section, we focus on the regular pyramid only. The regular pyramid is a right pyramid,
which stands vertically. All lateral edges are congruent, and all lateral faces are congruent

1sosceles triangles.

Do you remember how we name prisms? We name the prisms by the shape of the base. We do
the same thing for pyramids. This pyramid has a square as the base and four isosceles triangles

as the lateral faces, so it is named a square pyramid.

The pyramid below has an equilateral triangle as the base and three isosceles triangles as the
lateral faces, so this pyramid is called a triangular pyramid. Additionally, these four triangles are

congruent equilateral triangles.

95 WY R EERETRIY EFER 3
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[Surface Area of Pyramids]
This is the net of a pyramid. The net shows the faces of 3D objects
when it is opened flat. Cut out along the edges, and fold along the \/

connected edges. Which type of pyramid will you get? The square is
the base. You will get a square pyramid.

The square is the base, and these four congruent triangles are lateral surfaces. The surface area
of the pyramid is the sum of the areas of these faces. You can find the area of one triangle and

then times it by 4 and then you will get a lateral area.

This is the net of another pyramid. Which type of pyramid is it?

It is a triangular pyramid. The surface area of the pyramid is the sum of the
areas of four congruent equilateral triangles. You can find the area of one
equilateral triangle and then time it by 4 and then you will get the surface

arca.

The segment from the vertex perpendicular to the base is the altitude,
and its length is called the height.

base x height

We already know the area of a triangle: 5

However, we have two different kinds of height.

In order to separate the height of the pyramid and the height of the lateral triangle, we name the
height of the triangle slant height. The diagram shows the difference between the two heights.
The height of the pyramid is perpendicular to the center of the base, and the slant height is
perpendicular to the base of the triangle. The slant height is the height of a lateral face, measuring

base x slant height
2

from the apex to the midpoint of the edge. The area of a lateral triangle is

[Volume of Pyramids]

The volume of a pyramid is one-third of the volume of a prism which has the same base and

base area x height
3

height as the pyramid. The volume of the pyramid formula is

> BB AT B HOR TR R R



CRTWEFFERT EENKT P o EMALEHBHESL

To understand the relationship between pyramids and prisms, we can do an activity. Use some
cardboard to make a pyramid container and a prism container with congruent heights and bases.
For example, you can make a rectangular pyramid and rectangular prism or a pentagonal pyramid
and pentagonal prism, as long as their bases and heights are congruent. We are going to fill the
containers with sand. You can use other materials to make containers, as long as they are strong

enough. We need a strong container to hold the sand. Following are the steps.

Fill the pyramid container with sand. Next, pour the sand from the pyramid container into the
prism container. We can see the prism is about one-third full. Repeat the process two more times

and the prism container will be full of sand.

Now, we have learned this formula with a hands-on activity. In the future, you can learn how to

prove it with calculus.

[Cones]

The first image that comes to mind when we say the word “cone” could possibly be an ice cream
cone. That is a cone! A cone has a circular base and a curved surface that meets at a point. The
point is at the end of the cone, and it is called an apex or vertex. The curved surface is the lateral

surface.

In a right cone, the axis of the cone (the line segment between the apex and the center of the base)
is perpendicular to the base. If the axis is not perpendicular to the base, the cone is an oblique

cone. In this section, we focus on the right cones.

[Surface Area and the Volume of Cones]

If you cut open a cone, you will get a sector and a circle. The area of the sector is the lateral area.

The sum of the sector and the circle is the total surface area of the cone.

The sector is the portion of a circle. It is enclosed between two radii and the arc. The area of the

central angle

VTR where the central angle is measured in degrees. mr

sector is defined as m? X

central angle
360

represents the area of the whole circle. The ratio tells us how much of the circle is

covered by the sector.

The volume of a cone is one-third of the volume of a cylinder with the same base and same
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height. The relationship between cone and cylinder is like the relationship between pyramid and
prism. You can explore this relationship by making a cone and a cylinder with the same base and

height, just like what we did earlier.

S EEREEER o8

plE—

st ¢ RS A RS -

(3537 ) Decide whether the following objects are pyramids or cones. Name the objects.

(th=0) FlERLAUT RSB HE - Widn 44 DU HERS -

(a) ‘ (b) (c) T
(d) (e)

Teacher: Which objects are pyramids? Which objects are cones? Please explain.

Student: (b) is the only cone. The base is a circle. The others are pyramids.

Teacher: Correct. Tell me the shape of the base, and try to name it. Start with (a).

Student: The base is a square, so it is a square pyramid.

Teacher: Yes. It is a square pyramid. What about (e)?

Student: The base is a rectangle. Is it a “rectangle” pyramid?

Teacher: Rectangular pyramid. The first word “rectangular” is an adjective, and it is used to
describe the pyramid. Now move on to (c).

Student: The base is a pentagon. Is it a “pentagon” pyramid?

Teacher: We call it a pentagonal pyramid. What about (d)?
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Student:

Teacher:
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It is a hexagon. Is it a hexagonal pyramid?

Yes. You got it.

fErE— BRI P R A i o URELE A ©

(b)yEME—AYEISE - JKEZE - HALAYEE A -

23t o IRPGRIREAVZIRN - BHER it o 50E@)biis -

JREEIEA T > BTEUR IR DU A -

2t EVUREHE - Hl(e)UE ?

KRG - BRITI NS ?

BRI - B—ET "RATH S (EPEE - AP EAME - RAEH(C) -
KEHER - FrLlE APk ?

=T HE - HR(d)E ?
KB NE - Bk
BET -

st A AR ROR S -

(JL3Z ) The base of a right pyramid is a square with sides 50 cm long. If the volume of the

pyramid is 10000 cm?, then find its height.

(h32) —HAHNERERER 50 AFMIENTE « HAMENVESTEE 10000 cm® » AT

59

Teacher:

Student:

Teacher:
Student:

Teacher:

Student:

i Al 7

How do you find the volume of a pyramid?
Base area times height times — (one third).

What is the base area?
The area of the square is 50 times 50, 2500.
We don’t know the height. We can use “A” for the height. What is the volume in

terms of “A”?

2500%h
3

B¢ S TR R R TR E R
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Student:

Teacher:

Student:

i -
B
i -
B

R

sk

plEE=
¢ oK

D ORTIVFE R T R R P o EMALEHBHESL

Good. With the given information of 10000, can you write an equation?

200k _ 10000

Multiply both sides by 3. You will get 2500 X & = 30000. Find the value for 4.
his 12.

AR RSTE B EJTE ?

T Ex T -

KHETEE %/ DIE ?
FHFEEFEZS0 x 50 > & 2500 ©

RIVRRIEERE - FILH h FoRmfE i h ZoRi058 » BRI AR ?

2500 X h
3

{R4F - 4 ERTE 10000 cm® » BEFIHJTHEZNE 2
2500 X h

= 10000

WiEX3 > GI5F] 2500 X h = 30000  h 2%/ VIE ?
h=12-

[BISEASHYRGRE -

(L) Find the volume of a cone with a height of 8 and a base radius of 5.
(FP30) —[EldfEm 8 0 [REER 5 0 SKREFSHE -

60

Teacher:
Student:

Teacher:

Student:

Teacher:

What is the base area?

The radius is 5. The area is 257.

The volume of a cone is the base area times height times % Can you find the
answer?

251X 8 X -

Use the calculator and round the answer to the nearest tenth.
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ot 3%

Student: 209.3.

S SR B ER -
S GRS - ERE 25t
T R R R+ - BRI 2

25nx8x%o

Ehl et EREIVURS T A2/ NS — 11

B4 BEE2093 -

w EARE/ EE2R5EE

plE—

stdd A H AR R AR A TR R A G o S AG AR B TS - A FH S R e BEOR R
]% o
(L) Edwin plans to make a pyramid cake for Mother’s Day. He needs to build a square

pyramid cake tin, with base side 10cm and height 12cm.

How much cake batter does he need to fill up the tin?
After the cake is baked, Edwin will take out the cake from the tin and decorate the
lateral faces of the cake with chocolate sauce. How much of the cake’s area will be

covered with chocolate sauce?

(HR32) B T REREN > BEdwin ZH—({E&FIEToARAVERE » 250 80E —(E0U AR
RERAL REEBRE 10 297 > & 12 297 - fFE S/ DERAM A seEim it
AU 2 FEREPE - Edwin {EEREAUHH & FIX5 ve DB Acai iRy il - 5%
VR ER G E &= I ?

Teacher: Yummy question! I like chocolate cake. Let’s start with the tin. How much cake
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Student:

Teacher:

Student:

Teacher:

Student:

Teacher:

Student:

Teacher:

Student:
Teacher:
Student:

Teacher:

Student:

Teacher:

Student1:

Student?2:
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batter does he need to fill up the container? What does the question ask for?
Volume?
Yes. Volume is the amount of space that is enclosed in a container. The amount of

batter is the volume of the pyramid. How do we find the volume?
Base area times height times %

The base is a square. The area is 100. What is the next step?

100 X 12 X —, the answer is 400 cm’.

Okay. It’s time to decorate the cake. How much area will be covered with chocolate?
What does the question ask for?

Surface area.

Well, Edwin only decorates the lateral faces. The question is asking for the lateral
areas. Only four triangles are included, no square.

But I don’t have the height of the triangle. How can I find the area?

You should be more specific. What you don’t have is the “slant height.”

Yes, I don’t have the slant height. But, how can I find it?

First, draw a pyramid and its height. I use a dashed line for the height because you
can’t see it from the outside. The height of the pyramid is perpendicular to the
square. The lateral face is an isosceles triangle. Plot
the midpoint of the base. Connect the midpoint and
apex with a solid line because you can see it from the

outside. The segment joining the apex and midpoint

is perpendicular to the base. Connect the end of the
height and the midpoint. These three segments form

a right triangle.

Let’s focus on this right triangle. 5 and 12 are two legs. The hypotenuse is the slant
height. Now you can use the Pythagorean theorem to find its length.

I gotit. 5, 12, and 13 are Pythagorean triples. Therefore, the slant height is 13.

I think you can figure out the lateral area.

10x13

The area of one triangle is

10x13

The lateral area is X 4 = 260 cm®.

B¢ S TR R R TR E R



AT

[ 3|

‘o S
NopN2

L ORT IR TR HE KT P o EMALEHBHESL

Teacher: Great. That is how much cake will be covered with chocolate sauce.

H L EEEEAITS | RIRET R -
S B R RIBG - TE S/ DRIRA BRI © B SR HRRIE ©
L R
EH 48 BRI A MZER - MR I (A A SR - BB 0

B RTRXEX 5
EHT . EREE—EIETE 0 mifEE 100 0 B KIE ?
EE 0 100 X 12 X % ) PR EL 400 SEFTALT o

Ehl R ARAEACERER - 2/ VERIERG T IEET] ? B H ER A
JBE?

g REHE -

ZEW 0 2Ry > Bdwin SEEGHVES > HA NI o B HZORAYEAE ERE - Kt R AR
VOE = - IEITIAE

B4 HEERANE=APNE > AR B E i ?

ERN  FEZRIHRE R - A RE T RS e

B4 B WARIERNE o AR ?

EHT B EAMERENS > WARESFREE  RAFREINEEREE - Ak
NEEENEGE > fiEE—EFE A - &R0 =APERE PR - H
BGHE R P EITEE » NIRRT DRSNEEEIE - BTBAAERER - ik i
e HIACREEL = AP By R - B =R g R —EE A=A -
BEARBFAEEFEEA=AR - 5T 12 2ENREK > FHEERE
AL A] DU A S U B B R s I R S -

SR JAET 05,12, 13 B (EEAE - FrllEtE R 13

Rl ARG A] DAL (e TR

B 10x13

=AIPRERE

: HIEEE T X 4 = 260 cm?

ERN  RE | ERUETT e A S E R -
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(£ ) Edwin serves jelly in a plastic cone container in his café. The radius of the cone
container is 3 cm, and the slant height is 8 cm.
(1) Graph the net of the cone and indicate the measurement of the central angle.
(2) How much wrapping paper does he need to fully cover the curved surface of his

container?

(th=2) Edwin FEMEIIIGEE A ESERAY A as e R > IEESER A i -F 2 3 &
7 wEE 8 o7
(1) FHLE S EE - W RE G AEE -
(2) Edwin FF2 2%/ DRI 58 e i A ast vl 2

Teacher: You will have a sector and a circle when cutting open a cone. The length of the arc
is the circumference of the circle.
We need the central angle to find the length of the arc.
Let’s assume the central angle is x degrees. The slant height is

the radius of the sector. 2w X 8 is the circumference of the

whole circle, but we only need part of it. 3% tells us how

much of the circle is needed. 2w X 8 X % is the length of the arc.

Now it’s your turn. How do you find the circumference of the circle?

Student: The radius of the circle is 3cm, circumference is 2 X 3 X © = 6.

Teacher: We can combine the information and write an equation: 2m X 8 X 3% = 6m. Next,

solve for x.

Student: Cross out m on both sides, and multiply both sides by 360.
IThave 2 X 8 X x = 6 X 360. x is 135.

Teacher: Yes. Move on to the next question. How much wrapping paper does Edwin need to
cover the curved surface?

Student: Does the question ask for the lateral area?

Teacher: Yes. Because he only mentions the “curved” part, we just need the area of the sector.
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360 indicates the portion of the circle, and we will use mr? X 3% to find the area of

the sector. Plug in » and x.

135
2
: X 8 X — = 24m.
Student; mXx 38 360 T

Teacher: That is the lateral area. Use 3.14 for m. What is the answer?
Student: 75.36 cm?.

Teacher: Correct.

4 ERIVEEREN - eaE—ERTA—EEY - IENREVAEE  BE
B E L -
I PR x [  AHSRRIVATEAE - 2n x 8 REMEENEE « BRAAE

B4y HERE —— o 2n X 8 X = FREIIEAIERS -

360 360
WA EIR T - BRYERERE ?
B BERVHEES AT HRE 2x3xXn=6n-

WP BUERHEA 1 2n x 8 x 5= 6m> RKx -

B2 WHINZE o ZR1%X 360 > 5F] 2 X 8 Xx =6 X360 > x = 135 -

T R BENAREEQYNE - Bdwin FE S/ DEIASAA S8 2 B ARSI ?
B ¢ 3 (i P R R (R T T RS 2

B Sam s RmmEE RET T R EERAER -

FoREIHY—H

53 > Heffn? X s AGHERATERE » A r filx -

2 135
X8 X—= o
TX8 360 24w

ZHEh: B E2eEfmEEe H3.14 B - BEESL/D?
B 27536 -
EEN: BHET -
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BSNEEER More to Explore

B X BE R4

AR

https://terms.naer.edu.tw/search/

HEE P BRERS

BRI E R R
https://video.cloud.edu.tw/video/co search.php?s=%E9%9B%99
%ES8%AA%IE

Oak Teacher Hub

BISNEER R B EIR 0 bR T R RRHIE A 2R

https://teachers.thenational.academy/

CK-12

BN Fos BEIR 0 bR T BUERSEIE A H A
https://www.ck12.org/student/

Twinkl

BN R EEIR 0 bR T BEREEF MR E > & R
B R ERAINE

https://www.twinkl.com.tw/
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https://terms.naer.edu.tw/search/
https://video.cloud.edu.tw/video/co_search.php?s=%E9%9B%99%E8%AA%9E
https://video.cloud.edu.tw/video/co_search.php?s=%E9%9B%99%E8%AA%9E
https://teachers.thenational.academy/
https://www.ck12.org/student/
https://www.twinkl.com.tw/
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Khan Academy

ATERE - AR R R R R T G

https://www.khanacademy.org/

Open Textbook (Math)

B/ MR B A R E R
http://content.nroc.org/DevelopmentalMath.HTML5/Common
/toc/toc en.html

MATH is FUN

BISNEERER - A EER R Y Nk

https://www.mathsisfun.com/index.htm

PhET: Interactive Simulations

BIYNER LR > B #=CE RS - bR T EEEEE  BEAEA
7o
https://phet.colorado.edu/

Eddie Woo YouTube Channel

BN
https://www.youtube.com/c/misterwootube
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https://www.khanacademy.org/
http://content.nroc.org/DevelopmentalMath.HTML5/Common/toc/toc_en.html
http://content.nroc.org/DevelopmentalMath.HTML5/Common/toc/toc_en.html
https://www.mathsisfun.com/index.htm
https://phet.colorado.edu/
https://www.youtube.com/c/misterwootube
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B = Fh S R R E A R Ok
https://math.ntnu.edu.tw/~jschen/index.php?menu=Teaching
Worksheets

2023 FEMNERSENEERAX(ESP)EENAE

I ECETOHBIZ - bR 7 BRI 2 HAtheH -
https://sites.google.com/view/ntseccompetition/%E5%B0%38%E
6%A5%ADY%E8%8B%B1%E6%96%87 %ES5%AD%B8%E7%BF%92%E
8%B3%87%E6%BA%90/%E7%9IB%B8%EI%I7%ICHEE%I5%II%E
6%9D%90?authuser=0
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https://math.ntnu.edu.tw/~jschen/index.php?menu=Teaching_Worksheets
https://math.ntnu.edu.tw/~jschen/index.php?menu=Teaching_Worksheets
https://sites.google.com/view/ntseccompetition/%E5%B0%88%E6%A5%AD%E8%8B%B1%E6%96%87%E5%AD%B8%E7%BF%92%E8%B3%87%E6%BA%90/%E7%9B%B8%E9%97%9C%E6%95%99%E6%9D%90?authuser=0
https://sites.google.com/view/ntseccompetition/%E5%B0%88%E6%A5%AD%E8%8B%B1%E6%96%87%E5%AD%B8%E7%BF%92%E8%B3%87%E6%BA%90/%E7%9B%B8%E9%97%9C%E6%95%99%E6%9D%90?authuser=0
https://sites.google.com/view/ntseccompetition/%E5%B0%88%E6%A5%AD%E8%8B%B1%E6%96%87%E5%AD%B8%E7%BF%92%E8%B3%87%E6%BA%90/%E7%9B%B8%E9%97%9C%E6%95%99%E6%9D%90?authuser=0
https://sites.google.com/view/ntseccompetition/%E5%B0%88%E6%A5%AD%E8%8B%B1%E6%96%87%E5%AD%B8%E7%BF%92%E8%B3%87%E6%BA%90/%E7%9B%B8%E9%97%9C%E6%95%99%E6%9D%90?authuser=0
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