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B = Vocabulary

¥ h X B¥ X

sequence of number | #% arithmetic sequence EHEE
term TH common difference N

number of terms THEY arithmetic mean FEHIE
initial term L geometric sequence FLEEZ
last term KIE common ratio NEb

general term — I geometric mean FEbEIE
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B HEGRBEERTGF Sentence Frames and Useful Sentences

(1] , and the arithmetic mean is

4] : We know that three numbers form the arithmetic sequence, and the arithmetic mean

is 7. Find the sum of these three numbers.

ER=BEEERY > HEFEPIEE 7 SR =8I -

(2] of an arithmetic sequence is the common difference is
, find

4] © We know that the 16th term of an arithmetic sequence is 10 and the common difference

is 23, find the initial term of this arithmetic sequence.

ER—EFZ=EYIRTE 16 T 10 > 7Ry 23 0 KIEEFEBIINVEE -

B [EEFE#E Explanation of Problems

o8 :RAEA ®

Questions are used for better understanding arithmetic sequence and geometric sequence.

HAIFFIRE H (EE2AE Bt T i S = S | DU S EE B -

w EEEENGEE o

BlE—

seAH RS D B R R A R R T
To make students understand arithmetic mean and how to use it through practical
examples

() We know that 8 is the arithmetic mean of a and b, and 2a — 36 = —38

Please find the values of ¢ and b.

(FF30) EX8E a BAbHYFEFZTIH » H2a—3b=-38 » >Ka ~bHJE -
CERRRRGERA )
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Teacher: Let’s read the question. 8 is the arithmetic mean of a and b, and 2a — 3b = —38.
Please find the values of @ and b. Do you remember the formula of an arithmetic
mean?

Student: An arithmetic mean equals its previous term plus its next term then divided by 2.

Teacher: That’s right. In this question, since 8 is the arithmetic mean of a and b, we can set

. +b
up the equation 8 = aT

Therefore, a + b = 16. Besides, we know that 2a — 3bH = —38, the following
simultaneous equation can be set up:

{2a—3b=—38
a+b=16

Could you please solve the equation and tell me the values of a and »? You should
be able to do this because you’ve learned it in 7" grade.
Student: a =2,b = 14.

Teacher: Great! So the answer for this question is ¢ = 2, and b = 14.

ERN . WFVRE—TEE > BEH "8 Za B b HYEETIH  H2a—3b=-38" [
a~ bWEREZV |- AVEEFZETIHI AR ?
R dEER PIRAY AT BRI R — TR 2

g B FILUSRER B 8 2 o B b YEEPUE » RIL8 =22 ia+ b= 16

2
&S A HAM 2a — 3b = =38 » Mk AT LAFTH B 7 RE =0
{ 2a — 3b = —38
a+b=16
A5 [E 2 E R AR L5570 ~ b B %/ ? BRI —IINEIEZZGIR -
B g=2b=14-

Ehfl RS FTUEREE R a=2 b= 14-
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BHlE—
B ¢ AR (E e 0 TS EE R RIAH R 4 sa I EA
To make students understand the related terms of geometric sequence better and know

how to operate through questions.
(ZE3Z ) We know that the first term of a geometric sequence is 256, and the common ratio is

% .Which term is 81 in this sequence?

(30 ER—(EFLLEYIHTEH R 256 > AEER % » 3R 81 SEILES ISR 2
CERPRRRGERAS)

Teacher: We know that the formula of a geometric sequence is a, = a; X '~
We can find the number of n once we substitute the initial term, the common ratio,

and the term of n for the formula. It says that the initial term is 256, the common

. .3 ) )
ratio is 2 which term is 817

Teacher: This means that a; = 256, r = % ,and a, = 81.

Teacher: Next, we just substitute these numbers for the formula and calculate for the result,

n—1
which is 81 =256 X (%) . Let’s organize the equation. The process would be

3 3.4 ,
(-) =-—=—=1(-) .Thus, we will learn that n — 1 = 4, therefore n = 5.
4 256 4 4

Teacher: So the fifth term is 81.

ERT D ERRMEE LB n AN a, = ay x 7 RILHSEREIE - AR
n AL A ETGH n BT -

BAERE H &FRMTE = 256 /AH:E:% [ 81 EEEAIA

EH EHRETRM @ =256 r= 3 a, =81
EHI B TARMERREAR a, = a) x "™ ZRHAUT - (RERERITEEE

n— n—1 4
s1=256x (D) EEE—TETR () === ()

4
T 256 4%

Hitn—1=4-n=5-
R FTRL 81 ZILBBIYES 5 IH -
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= Vocabulary

B HFERY
Arithmetic Series

T RS

e E RS A NIE NN AN F R BNV HETHE - GHEERRE

]
BE¥X th3z g 7 37
series el sy arithmetic series FEEAEY
B HEQRBEERAGF Sentence Frames and Useful Sentences
o find the sum of the previous terms of this arithmetic
series.

4] - If you know that the initial term of the arithmetic series is 3 and the common difference

1s —2, find the sum of the previous 12 terms of this arithmetic series

ER—EF=RBATEH R 3 DR -2 SREEFEESEH 12 THATH

B¢ S TR R R TR E R
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B RIEEFERE Explanation of Problems

©8 RAEA

Arithmetic series is used for students finding results faster.

A F RIS A ] I PRI R A -

w EEEENREE o
plE—

SREA ¢ EE R A ER G A e A S A AR A A -
To make students understand the sum formula of the arithmetic series and how to use it

through practical examples.

(FL3Z ) Please find the sum of the arithmetic series: 81 + 74 + 67 + 60 + ...+ (—10).
(H30) KEZERE 81 + 74 + 67 + 60 + ...+ (—10)HJF1 -
CERMRARGRAS )

Teacher: Quick review, what is the sum of an arithmetic series, S,?

Student: » multiply the sum of the initial term and the last term then divided by 2.

Teacher: Great! It is asking for the sum of the arithmetic series
81+ 74+ 67+ 60+ ...+ (—10).

What are the initial term and the last term of the sequence?

Student: They are 81 and (—10).

Teacher: Very good! But we don’t know what 7 is yet, we need the formula we learned in the
last segment, a, = a; + (n — 1) X d, to find out what n is. Can anyone tell me what
the common difference is?

Student: Itis —7.

Teacher: Correct, itis —7. So if we substitute the common difference, the initial term, and the
last term for the formula a, = a; + (n — 1) X d, we will get that

(—=10) =81+ (n— 1) X (— 7). Organize it, then we’ll know that n =14.

R AT EE RS TR R
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Student:

Teacher:
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Final step, substitute them for the sum formula of the arithmetic series we reviewed

o 14x[81+(~1 .
at the beginning to get Sj4, = X[8+(0)]. To find the answer, we just need to

calculate it. What is the answer for the question?
It’s 497.
That’s right!

HFAMEE — T - TP EA S FFHAE?

n e EETENIARIEAVAIERR 2 -

RAy | BUERE H BR8] + 74+ 67 + 60 + ...+ (—10) HIFI - FLEE—
REHYE IR IR 2/ DI ?

81 A1 (=10)

IEE G | BRMTEAK n 22D - ISR E AT E—/ N2y

a, =ay+ (n—1) xdRKEH n ZZ/0V - JIERRSZRESHRAZ dEZ/D

g 2

—7.

B R -7 o FTUIRMREAE - BEACRIARE 0, = a) + (n — 1) x d F0]f%
F(=10) =81+ n—1)x(=7) (L — TR RIE n =14 -

_ 14X[814+(=10)] |

R HARARM —FIRE S FERER AR - AR S,y = >

e REEEE T - REENERES /D ?
497 -
EET

RO B R EFRT T RSP E R

oy I EEREET <
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Students will understand better and get familiar with the sum formula of the arithmetic

series through practice.

(FL3Z ) Chen was in charge of cleaning all the 105 cups after a party. He would like to dry the

(=0

Teacher:

Teacher:

Teacher:

cups, so he put the cups upside-down like it is the picture on the right for neat-looking
and saving some space. Here is the regulation: each layer has one more cup than the
upper layer from the bottom to the top, and there was only one cup on the top. If the
105 cups were all used, and there were no cups left, how many cups were there at the

bottom layer?

[FIZEEETRE - NREEIRRIGATART 105 {E 1 - SEoeR e T #AY K
MEEZ > HoRy 7 B BE R = > R T RS RO PR A E - SRR AT
N MEEE DT RS ER AT o Q1R 105 {[ER TG
HEot - BB TR PR (E M T 2

CERPRRRGER A

“Each layer has one more cup than the upper layer from the bottom to the top.”
From this, we can learn that the common difference is 1. As for “there was only one
cup on the top,” we can assume that the initial term is 1. Finally, “the 105 cups were
all used” tells us that the sum of the series is 105. We are supposed to figure out
how many cups were there at the bottom layer.

Let’s assume that there were n layers, and there were a, cups at the n" layer, which
was the bottom layer. We learn that a, = n from a, equals 1 + (n — 1) = n.

Next, we substitute the numbers for the sum formula of the arithmetic series,

nlay+a, n[1+ n]

_ ] _nl
S, = S we get 105 = >

Organize the equation, we’ll get n? + n — 210 = 0. To find the answer, we just need

to solve the quadratic equation in one variable. What is the number of n?

B¢ S TR R R TR E R
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Student: It’s 14 or —15.
Teacher: That’s right. But remember, the number of cups cannot be negative, n can only be

14. Therefore, there were 14 cups at the bottom layer.

EEI: EHBRANME RO AT E—ERM TR AER L -
&= B ER—E T R ETHE 1 - EEERIES 105 Ef 1
RS - B EERLE R S (ER VAR 105 - B H M i K fg FE = HE
FEMEAA T -

RN AR 0 g HEE n JEELE R —EH an (T -

N an TERL+mn—1)=n> &l ar=n-

B 2RI A S SRR AR S, = UL g 105 = L g

BT =210 = 0 - BRI R A 7T SOy R A FT L
BEERT - FERRIA n RS 7

A 148 —-15-

48 BREEEE~ TR EH AR - B n REESR 14 SURIEREE 14
PR -

WP BB EFRET R B F 3% 7
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Bip= SRR
Variable and Function

ALRTREAS B SR 2 EER - T

B A/S Introduction

I ER A e B — (EPRr A sr B RIS SR AT B ST A Y R S S gy ) e
I H S B A LA —ERRE TS Red# EEEE SR R 4
2 T HIRIEAS Ry bl

MAERBIERYER 7 FAMIele CBUERA A TAREENESE - S HBEEAEE
F B A SR E2 AR A o P P R A ol e By 51 A B ey B

B % Vocabulary

e th3C BE¥F b3
variable SRR dependent variable JE S5
function PRI independent variables Eb=uy

B HEQHEHEERAGF Sentence Frames and Useful Sentences

O Letxbe and y be

4] : Let x be the name of the item and y be the price of the item, is y a function of x?

B x FON)an Al 0y RO YIaHIEEE o Ally BE R x B EL ?

10 B¢ B A R HOR TR R WY
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® Write the relationship

fil5] : Write the relationship between x and y.
B x By RAG

© are equivalent in

5] : If the functions y = 4x — 7 and y = —6x — 2 are equivalent in x = £, find the value of k.
GREy =4x—THly=—6x—2 > {£x = k HYeREEMHTE » SKEHVE -

B [EEFERE Explanation of Problems

«3 :RAEA

Students will understand functions and find the value of the functions through questions.

A AR H R4 T A el B BR (Al oK HH e B

w EEEENGEE o
plE—

st ¢ (EERAE TRRREE -

to make students understand functions.

(3L ) Ifthe functions y = 2x —1 and y = —2x + 7 are equivalent in x = &, find the value of

k.
(FF30) Hesy = 2x -1 H$ y = —2x+ 7> f£x = k WREEMS > K e09E -

CEIPRRRGERA)

Teacher: It is said that in x = £, the functions y = 2x —1 and y = —2x + 7 are equivalent. If
we substitute & for the x into the functions y = 2x —1 and y = —2x + 7, what will
we get?

Student: y=2k—landy= —2k+7.

Teacher: That’s right. We will get that y =2k —1 and y = —2k + 7. Next, since they are

equivalent, we can make them 2k —1 = —2k + 7 directly. Then the answer shows

up. How much is £?

H R TS SR TR R
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Student: £ =2.

Teacher: Correct, k is 2.

EAl A ERE =k B y= 20-1 Bly= -2+ 7 WRBIAES © FTOEITEE
x =k fRAR] y=2v—1 8 y= —2x + 7 th - HRIHMIGIERITE 2

A y=2%k-1My=-2k+7"

8 FMTEEE] y =2k —1 DR y = —2k+ 7« BE A > IRUB AP I sl s e A

S AT DAE B 2k —1 = =2k + 7 - Z B BRAPHERE RIS % » A k

%) 2

B =2

i BT ok EER 2

BlE_

R ¢ EEERAE TR ek R (R bR B E

to make students understand functions and find the value of the functions.

(3237 ) Aregular hexagon of side x has perimeter y, and y is a function of x. Please write down
relation between x and y and find the values of y when x = 8 and x = 5.
(h=0) HERR x IENER - HEERy > Ay & x B 3B x By BB (A
WERHE x =8 K x =5 RFHYREE -
CERARARGERAS )

Teacher: There are two questions in it. Let’s begin with the first question: write down the
relation of x and y. Let me ask you, how do you find the perimeter of a regular
hexagon?

Student: The side times 6.

Teacher: Great, the side times 6. Therefore, the perimeter y equals the side x times 6. Which
means the relation of x and y is y = 6x.

Teacher: Next, find the values of the functions x = 5 and x = 8 through this relation.

We can just find the answer by substituting 5 and 8 for the relation we got from the
first question. How much is y when x = 5?
Student: It is 30.

Teacher: Exactly. When x =5, y would be 6 X 5 = 30. Then, what is y when x = 8?

e R R AT R TR P R
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Student:

Teacher:

R

B

ESHIR

i -

CEE
T
sk

=LK

48.
Yes, when x = 8, y would be 6 X 8 =48.

iE—REARALR TRMT (E AR - Ve ES —EEEES S x By AR (R -
AR [ SR N B A B R EER 7

BEILL6 -
R - BRI 6 ALEE y §FNER x &Ll 6 thutER x By HIEA%R=
2%7 y= 6x °

HEE TR A S (ERA (ot AR 55 — RIS x =5 0 x = 8 HYSHE -
HBLRAPIERER 5 71 8 (A EEEINB G SR T » I v = 5
I+ y B %/ DIE ?

30 -

G B x=50 y R 6X5=30 PFEEx=88F y LEZ/D?

48 o

BET o® x=8BFy @2 6%x8=48-

WP BB EFRET R B F 3% 7

oy T EEREEL
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Linear Function and Graphics

A EEH -~ PR

B {LATEI R R R A2
B AIS Introduction
AL RO E 2 — R KB By . AR A E A

FEARHIH y=ax+b §
BB BT SR EOKA - SERTH R EET IREA - FEREET AV o > BAM e ER A AL

RSB TSIR VS BIRME R BRVENY - (S ATt n] DR P A A B R e (S A

R EEE -

El

B :@% Vocabulary

¥ 3 ¥ th3Z
linear function —REHEL constant function HEIE
linear term —KIH linear function SR R
constant term HEIH

B HEGRBEERHSGF Sentence Frames and Useful Sentences

©® Draw on the coordinate plane.
4] - Draw the graph of the linear function y = 3x — 2 on the coordinate plane

FEAREEP IR B S — ek By = 3x — 2 YIEP

14 SRR T Y s A B

R
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(2 pass through the points

4] : We know a linear function which passes through the points (2, — 4) and (—1, 5), and find
the coordinates of the intersection of this graph with the y-axis.
LRI —{ESR A e 8 > HE i (2, — 4) 81 (=1, 5) Wil - SKELEZEL y Sl A BG4

R

m [EREE#E Explanation of Problems

«3 :RAEA

Students will understand how to surmise a linear function through points and solve

application questions of a linear function.

SEER AT A A A P RE RZ HE SR M eR B R R MR bR Y

w EEEENGEE o
plE—

st ¢ (EERE SRR MBI EH] -

Students will be familiar with the application of linear functions.

(3£ ) Customers complained that the prices were too high in Xiao Hua bookstore, so the
owner decided to adjust the price. He adjusted the prices by a linear function
y = ax. For example, a notebook was adjusted to $28/ book from $40/ book.
How much is a pair of 80-dollar scissors after adjusting? How much was a 140-dollar

novel before adjusting? (from Han Lin)

(h=0) BEEEFR/RNWEEE SSRERAE  FrUE RAE ZHEER - ERRIENEE
RPGHYER GRS y = ax BEITHBERECAVER > FI40 © —A& 40 JTAYEEEC
AEAREIR BN 28 JT—AC > HII—1E 80 JrHYBT /TR R IE %/ DT 7 FH%E
& Ky 140 JTHYNRIRE SUE 20 7 (FpRRGERAS )

Teacher: Before answering the question, we need to find the value of a. Let’s assume that the
original price was x, the adjusted price is y. And the question also says that there

was a notebook adjusted to $28 from $40, so we know that x = 40 and

o R TS SR TR R
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y = 28. Substitute the numbers for the relation y = ax, then we’ll get a. Could you

tell me how much a is?

7
Student: ais T

Teacher: That’s right. So, the linear function in this question is y = Tt

Teacher: Since we already know the linear function, let’s move to the scissors with the

original price $80. How much are the scissors with the adjusted price? This means

. 7 .
that we can substitute x = 80 fory = X Then the relation becomes

y= 17—0 X 80 = 56. Therefore, the answer for the first question is $56.

Teacher: Let’s move on to the second question. We’ve learned that the adjusted price of a
novel is $140, and we need to find out the original price. Actually, we do this in the

way we just did for the first question. The only difference is that we substitute the
number of y. So, we know the answer from substitute y = 140 for y = 1—70x. Please

tell me what x is.
Student: x1s 200.

Teacher: Yes, so the answer for the second question is $200.

Ehl AR IEI/CLE'EE’JF? Al > BAMFEEILIE a KA > RIEBAM LB R AR (E A8 By
RIRHIER Ky y 7T - NN H ST MA —AFELAIRE R 40 7T
& .ﬁ &“)ﬂz 28 JC > EER x =40 ~ y =28 HiRFLIICA y = ax (FA[LUS

£l a - HIESALEE a FZ%/D?

7
10

o

- @%,%uﬁﬁm@ﬁ@%%y=%X°

A BAIEENGIE R - BITACE S ERIE eS0T T B
S0 - MR x EES0 - FIEAAY = —x 0 BEEK
Y =1-x 80 = 56 - &5 —(ERREIVE K FRS6T -

S (AR - BUEACE S R TR T (R A (S A2 14070 R

%
BEREZ/V - BHENE (ERENIEAER i - HE2s  EEEEENy -

0 R R AT R TR P R
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By (HF140 > FHFHEHACA Yy = —x EREE o EEEM x 2% D ?
B 200 -
Ehl s FTPUE E R RERY B ZE e 200 T o

BlE_—

add ¢ RS UK R M e B LU K S U -
Students will find the linear function through the points and find the values.

(3L ) It is known that doing some exercise for x minutes and the burned calories y have a
relationship in linear function y = ax + b. If doing this exercise for 30 minutes, 440
kcals will be burned; doing it for 80, 1040 kcals will be burned, how many calories
will be burned by doing this exercise for one hour? Doing how many minutes will

burned 1160 kcals? (from Han Lin)

(th30) ERFIHESHESNRE x ST BFT AR y KR EGE B R
y=ax+ b o FHILTHMH) 30 735 ]HFE 440 KK - HEF) 80 735 nJHFE 1040 X
RHVELE > S5 [EEN | /NEFREJHFES /D EVE ? TEUNRE 1160 KRAVALE TR 2 EH)
oy Y CEMRRRGERAD

Teacher: What function does y = ax + b belong to?

Student: Linear function.

Teacher: Good. It says that doing this exercise for 30 minutes burns 440 kcals and doing this
exercise for 80 minutes burns 1160 kcals. So, the graph of this function must pass
the two points, (30, 440) and (80, 1040). We just substitute the two points for y =
ax + b and solve the simultaneous equations, then we can get the function. What
are a and b respectively?

Student: a =12, b = 80.

Teacher: Great! So, the function would be y = 12x + 80. Let’s read the question: how many
calories are burned by doing the exercise for one hour and doing it for how long
burns 1160 kcals? This means that the first question gives us x, we need to find y;
and the second question is reverse. Firstly, the unit of time is minute, we are going
to transfer one hour to 60 minutes. Therefore, the x in the first question is 60. Let’s

substitute x = 60 for y = 12x + 80, how much is y, then?

What would x be when we substitute y = 1160 for the relation?

R AT EE RS TR R



NI
oy
. 2

18

Student:

Teacher:

-
B

R

g

=K

g

i

CRTIVF R BT 2 ANRT P oy VITTHEBREET

y =800 and x = 90.
Correct. So, 800 kcals will be burned by doing this exercise for one hour and 1160

kcals for 90 minutes.

y = ax + b TR ?

—RELHL -

R4 hRE B SRR EE) 30 438 EFE 440 AR 1#HE) 80 S35 FE 1160 KFRe
UL — R e B E P 2048 (30, 440) ~ (80, 1040) ZS W IS - PRIEEFRATT A FHRFEE T
BHCA Y = ax + b ALARHEIL(E A S EI e 1 -

AR AR a F1 b Fs25/0 2

a=12>b=280-

R4F > AT LS (E R EER y = 12x + 80 < AR AMIACE B (#RE H — /NS ] DUMAE
2/ VRS TILARCOHAE 1160 R-REFBEES)Z A - thitEsi e —(EREEA R x &
HAPPR y 15 {8 R R E A e -

Besetad x AVEEALZ 78 » Pt AR B SR —/ NRFEUE 60 778 - st /2
st 0 S (E R x FEFR60 o FIELAFTRE x = 60 fUA y = 12x + 80 HiJEE y 2%
D2 iRy = 1160 fAA y = 12x +80 > x X GZEZ/V ?

y=2800~x=090-

R85 o RIELIEEh— NIFFRAMT AT DUSEE 800 AR > MMIHAE 1160 K-REEHEE90

TTHE

WP BB EFRET R B F 3% 7
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Bt AREINAE
Interior Angle and Exterior Angle

ENTEALRIREA SRR S EEE - P

g

B FAiS Introduction

LRI T IREA R ERCEE E=AF - EE="mPkEA=AF - Zi&
FEAERAE TR E A (AR ( (B8R ~ B ~ WIHAE) o TEEAIRIARE - IMHE
MA =AW ANELHESAAE = ARSI ER - SNERDIRZ BN AR -

B = Vocabulary

E¥F th3C B¥ X
supplementary angles A interior angle N
supplementary Ot diagonal EI 4R
complementary angles BRF convex polygon g2
complementary O concave polygon %8
vertical opposite angle HTHA regular polygon 1F n 2P
exterior angle oAE! n-sided polygon n 2
interior opposite angle EapE

19 B¢ B A R HOR TR R WY
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B HEGRBEERTGF Sentence Frames and Useful Sentences

(1) intersects at

4] © The segment BC intersects the segment 4D at point E. The angle 4 = 50°, the
angle B = 60°, and the angle C = 30°. Find the angle D.
BC 51 AD fHZHA E Bh > 2A =50°> 2B = 60° » £C = 30° > k2D -

m [EE:E#R Explanation of Problems

s A »
Students can figure out the answer faster by making use of the relationship between the

interior angle and exterior one, the exterior angle theorem, and the sum of the interior angles

of polygons.
MAANSMEIER % ~ SMAEIE D Z BRI A F R R HEE -

v

w EEEENGEE o
plE—

sl | AL = AR E B DR N A B R (R
Students can use the exterior angle theorem and the relationship between the interior

angle and exterior one flexibly.

(#37) In the diagram on the right, BC and AD intersect at point E. £A = 35°, 2B = 75°
and 2C = 40°. Find «41 and 4D.

(th=7) 41 > BC ¥ AD FHZCHN E B> 2A =35°5 2B =75° 5 £C = 40° > k21 ~ 2D »

CERPRRRERAS)
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Teacher: Let’s work through 2«1 first. What do you see from this drawing?

Student: 2«1, £AEB and 4DEC have a common vertex E.

Teacher: That is correct. That tells us that 21 1is an exterior angle of both A AEB and
A CDE . Based on the exterior angle theorem, we can say 21 is equal to ZA
plus £B. It’s £1 = 35° + 75° = 110°.

Teacher: Now let’s move on to £D. We also see that 21 is an exterior angle of A CDE, so
once again what we can make out of 21 given the exterior angle theorem?

Student: 2«1 = 2C + 4D.

Teacher: Excellent! 21 isequal to £C plus £D. We can put it in this way,
110° = 40° 4+ 2D, and £D = 70°. The answer to this question is 21 = 110° and
2D =170°.

HN . Bkl o HRIMFTREERE - 35S E SRR EE EI R 2

B4 0 2153 [IM1 £AEB ~ £DECHLE -

FHEN 028 RS2 A AEB fl1 A CDE Hy—{@41 8 o RIELFAT =] DURIE SN 8
S 21 FEA 2ANIE 2B > #7 21 = 35° +75° = 110° -

EH - BEEIRFTRE 4D > MIMIFMTEEIZEE] 2124 CDE FI—{E50E » RIEEFRFTEX
FRIES M e w] AR S 78E 2

BA . z1= 20+ 4D -

RN 2IFFER £C ik 2D < Frll BRI LAFIE110° = 40° + 2D - &8 H % -
I UIGE] 2D = 70° - HUESHEAYEZE L] = 110° » 2D =70°

21
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Students can make use of the interior angles of polygons and figure out measures of the

interior angles of regular polygons.

(JL3 ) What is the measure of an interior angle and exterior one of a regular 12-sided

polygon.
(30 73 AR IE- PR —(E N A Bl —{E S Y g -
CEARRRGERAS )

Teacher: Before we go for the question, let’s do a review first. What is the sum of the interior
angles of a n-sided polygon?

Student: (n —2) x 180° .

Teacher: That is right. The sum of the interior angles of a n-sided polygon is
(n —2) x 180° because each interior angle of a regular n-sided polygon is equal
sized. What is the measure of an interior angle in the polygon?

—2) x 180°
Student: L

n
Teacher: Exactly! The measure of each interior angle of a regular n-sided polygon is

(n—2) x 180°

. Now, the question asks us to find the measure of an interior angle and an
n

exterior one of the given polygon. The n here is 12. We can figure out an interior

(12-2) x 180°

angle of it, and that is =150°.

Teacher:  And because the measure of every interior angle of a n-sided polygon is equal, that
applies to the exterior angles too. Also, because an interior angle is supplementary to
an exterior one, the measure of an exterior angle is going to be 180° minus the
measure of an interior angle. What is it?

Student: 30°.

Teacher:  Good job! 180° — 150°=30° and that is the measure of an exterior angle of a
regular 12-sided polygon. So, in this polygon, the measure of an interior angle is

150° and the measure of an exterior one is 30° .

Rl AEBEEA > BFPAEE — TN AR %D 2
B4 (n—2)x180° -
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B4

i

i

BA

i

o niBIPAIAN AR B(n — 2) X 180° o MR AIEnE N E—EA AR
Fr ATEN BT E N A 3RS s 2/ Ve 2
(n=2)x 180°

n

R47 > TFs R Ep st s 2 s H R e R T+ i

n

A —(ER AN —E5ME - FTBARFERE—EN AN EE n = 120A > NAERE

%&?‘jﬁ@% (12—21)2)( 180° _ 1500 R

AR IE n B HVEHE P AR EEE 1 - BTLAE n BIPAVEES MRy E Bt
#—k > AR AN N Bt - DR R 180° Jedst A A Y Bt i o b
FERIERL - BONEERZ /D ?

30° -

BT IMVEER80° — 150° = 30° o #UE+ EIPHY—(EN A £ 150° » —{E5h
Ak 30°

WP BB EFRET R B F 3% 7
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Geometric Construction and Congruent Triangles

AR A SHEE - F

B A/S Introduction

B MIF R ROR R T = AP 2 FAER > IFERAVETREEE - It
BRI B AR o SRR AR LR - E R B g E R R A g -

M 3% Vocabulary

E¥F th3Z ¥ th3Z
geometric construction | KARANE corresponding side HEE

perpendicular bisector th LR (FE E P 574R) | corresponding angle EHE

angle bisector o348 corresponding point S fERE
Bisector of an angle 4R congruence property ENE
identical o

B HEQEHEERAGF Sentence Frames and Useful Sentences

O Determine is congruent to

#l4] - Determine which of the following triangles is congruent to triangle ACD?
FlEh A ACD BLNFI—(E =A% ?
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B RIEEFERE Explanation of Problems

©8 RAEA

Students can know how to use a straightedge and compass to draw and prove two triangles

congruent.

{EER A RE A A] F RANEIRR AR g B DU R = Al 2 2%
w EEEENBEE o

BlE—

A ¢ AR H (R A PGS REE -

Students can get familiar with geometric constructions by solving questions.

(3£ ) In the figure on the right, construct an altitude to segment BC of obtuse A ABC

(7)) 40 » A ABCR$fE =l » FIFIRAFREL BC LAY -

A

o (ERRRERAS )

Teacher: We are going to need our compasses and straightedges to draw the line requested.
Please take them out first, class. Now the question asks us to draw the altitude to
BC. In other words, construct a perpendicular segment from vertex A to the opposite
side BC.

Teacher: First, we need to extend side BC beyond point C. Place the pointy end of the
compass on vertex A4 as the center, and make sure we set the radius large enough so
it can intersect the extension line at two different places. The ideal length of the
radius can be set somewhere between AC and AB. Now, swing an arc and mark
the two intersections as £ and F respectively.

Teacher: Now, those two points of the intersection, £ and F, will be used as the center

alternately to draw two arcs with a fixed radius; but, this radius needs to be wider

2 R R AT R TR P R
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= . . . : :
than 5 X EF for the two arcs to intersect. All right, we have our intersecting point

and let’s call it point D.
Teacher: Next, we connect vertex 4 with point D over there, and label the third intersecting

point on the extension line BC as H. AH is our altitude.

ERl . BAMTEREEAMRURFE > SFESEMITE R MBI SR - FAEE H 2R
BC L e AfsEaitElE BC YRR H B0 4 B -
T AR BC 1 CHUAHER » TR 4 BEREL  BUEE &R E S
IR RRAFRNE AC F1 AB 2 - SIFHRIKAHE BC ERR LW
BRI R E~ F o
ZH fﬁf B3 RILL E ~ F R ELG > WEAHEIRYFEEIN > EEEHEaRE

aﬁ%#ﬁ% X EF o H5 R M LESIMINEAR S — B BT S BT

i D -
EHT  PE N AR A - D THEHEBEEA > WRFESTH BC HYERLRAIBET M H -
i AH {ERFRPIFTRA -

plEE—
i - N EIRER A IR - AR = AP 2 EAREINE -

Students will understand better and get familiar with the content related to triangle

congruence. through practice.

(L3 ) DayDream Villa built a waterslide in their swimming pool with the slide length of AB
and four supporting side-stands (as illustrated). Two of them, AC and BD, are
perpendicular to base L. AE and BE are equal in length and connected at E. Point
C, D, E are secured on base L, and AE 1 BE. Are A ACE and A EDB congruent?

Give reasons B

20 BY AR RS TR R E AR
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(FP32) 4fE - BEEEEAE A RO EE T —(EE/KE - KBRS 4B AT
{B57 4 WitR 742 AC~ BD $9E Y L MR E-RMVZ4L AE ~BE [EEH E B
Hip C~ D~ E=ZBG#VEES L H AE 1 BE -
Afl] AACE Bl AEDB 2% ? 5Ha HIRAVELE -

(B E B REREAS)

Teacher: Let’s label LZCAE as £1, £CEA as £2,and 2DEB as £3. £1 + £2 = 90°. Do you
know why?

Student: Because the sum of all the interior angles of a triangle is 180°.

Teacher: That is correct. Because the sum of all the interior angles of a triangle is 180° and
LACE =90°, 21 + £2 = 90°. Do you know why 22 + 23 = 90° too?

Student: Because ZAEB = 90°.

Teacher: Good job. Because £2 + £3 + £ZAEB = 180° and £ZAEB = 90°, £2 + £3 = 90°.
And, either £1 + £2 or £2 + £3 is equal to 90°, so £1 = £3.

Teacher: Let’s get straight up with what we have now. First, we know that ZACE = £EDB =
90° and AE = BE. We also found 21 = £3, so given these pieces of evidence, we
can say A ACE and A EDB are congruent. Do you know what property is that
based on? Is it based on the RHS congruence property?

Student: No, it’s based on the A4S congruence property.

Teacher: Why not the RHS congruence property? Why A4S ?

Student: Because we know nothing about whether the legs of both triangles are equal, it is
not based on the RHS congruence property. Yet, we do know that these two triangles
have two angles in equal measure and that either of their corresponding sides is the
same, so it is based on the A4S congruence property.

Teacher: That is 100% correct. The so-called RHS congruence property refers to the
hypotenuse and either side of two right triangles are equal, but we have no clue
about whether they are equal in these two triangles. So, they do not fit into the RHS
congruence property. On the other hand, the 44S congruence property describes
two angles of two triangles are the same and either of their corresponding sides is
equal. In this sense, we can reason out that A ACE 1is congruent to A EDB

because of the 44S congruence property.

N PSR £CAE SCH £1 ~ £CEABC# £2 ~ £DEB ECff £3 -
M 21 + 22 =90° » {RFIR1EE Ry T 72 2
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B

A -

AR = AP I AT 180° -
48 B = AP ARIZER 180° H2ACE = 90°» Fiflls] + £2 = 90° » Hi{K
R Ryl 22 + £3 A 90° 15 2

: R 2AEB =90° -
IR RUEy 22+ 23 + 2AEB = 180° H . £AEB =90° » [Ntk 22+ 23 =90° - X

R 21+ 22 B 22 + 23 EREEFR 90° » #r 21 = 23 -

DORPIRAACEE — TR MTAWLERIRER - TS H4EH LACE = LEDB =

90°BLF; AE = BE » BATRMMHEH R 21 = 23 < #{F A ACE F1A EDB >
F2ACE = LEDB =90° ~ 21 = 23 ~ AE = BE > Ff{bLA ACE = A EDB - HS SR
FnE SRR (M E S ? & RHS 25 M5 ?

DN B AAS EEME -
bR E RHS WA ? R HEZE AAS 25 MEE ?
b NEANHIERIEAIRAMREE i ZE RES 2FMWE - N AR MIAIER R E A

EAER L h— AV R R E > ATLUE AAS 235 ME -

b EERY RIS  ATEEEY RHS 2 E W E ZIEM [ B A = AP ARERIH | —

EHEAE S - MEERMAME T MR EEHESE 82 RHS £FME -
M AAS =FEWEZHEME = A T A M E AR s EE L b —(E A ey
JEREMHER > NILEEREERE AAS £ EWETRERL AACE B
AEDB Fy&=F =l -
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Applications of Congruent Triangles

BTEALEE AR R S EEH - P

Introduction

B S

MAZ=APaFEEEARE VIR - TEGQREESEAR] > FRtEAH=AP 2
H s e B T TR R R

FUHERHEFE =APHEAE P REE VRS - I1E

fEH -

B % Vocabulary

P

B

¥ 3
EE=AE equilateral =k

isosceles triangle

m HEGQRHEERTGF Sentence Frames and Useful Sentences

the midpoint of . Extend to intersect the extension of

at
4] - E is the midpoint of the segment BC. Extend the segment AE to intersect the extension
of the segment DC at the point F. If the length of segment AB = 6, what is the length of

=%/ ?

the segment AF?
E j& BC I{Jh % » #E& AE %8 DC [IER4LRTY F B - 5 AB = 6> HI| AF [(1E/2

B¢ S TR R R TR E R
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B RIEE:ERE Explanation of Problems

©8 RAEA

Students can get familiar with different types of bisectors and properties of special triangles

so as to figure out answers faster.

(EER A RE ST SR A = AR E - M Puthat AR -

w EEEENBEE o
BlE—

stEA ¢ (EERAE T RS = AP R TH A P SR EE BT RS o R S M T AR R G T

Sohn
o
=

Students can understand that the vertex bisector of an isosceles triangle is a line that is
perpendicular to and bisects the base. Students can use this property to carry out relevant

calculations.

(337 ) In the diagram of A ABC on the right, AB = AC = 17 and BC = 30. Find the

length of the altitude to BC. A
(*p32) #0lE » AABC H > AB=AC =17 > BC =30
K BC s -
B c

CERPRRRGERAS)

Teacher: Now, the question asks us to find the length of the altitude to BC, so we need to
draw the altitude first and label this line segment as AD. We also know this triangle
has two sides congruent. Who knows what triangle it can be categorized into?

Student: An isosceles triangle.

Teacher: Exactly! This is an isosceles triangle. What property of the altitude to the base
segment does it have?

Student: It is the perpendicular bisector of the base.

Teacher: Yes, it is the perpendicular bisector of the base. That also tells us this altitude will

divide BC into two equal segments, so we can say BD = % X 30 = 15. Now,

because AD L BC, what type of triangle is A ABD?

% R TS SR TR R
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Student: A right triangle
Teacher: That is correct. It’s a right triangle. We now know that in 4ADB, the length of

AB = 17, BD = 15, what theorem can we apply if we want to figure out the length
of the third side?
Student: The Pythagorean theorem.

Teacher: Excellent! So, AD =+/ 17> — 15° = 8, and that is the length of BC.

M SR HERNTE BC_EEIER - FRURIMER BC Fauss i
SETICAD - HVEE GRS AT = T WA - AR
— (= AT 2

s SR -

A s RS AT - R YR A R

s GEETHRE -

A GEETEE - Wt BD MR ER BC i1 -
#BD =1x 30 =15« T4 » [K#AD L BC » FibLA ABD S HE=FTF) 2

S HAZE -

(R4 EE AT - RMBEREAADBITRIE AB = 17 - Hrbh s

BD = 15 » FREFHAPIECK 55— RIEBAE FI BT 25K 2
B BREH -

27 0 JERE » FRLAAD =V 177 — 157 = 8 # BC FAYSSH 8

plIE—

s F AR E A SR A ] I = A AR A2

Students can apply relevant theorems of the equilateral triangle by solving questions.

(#37) In an equilateral triangle, the length of its height is 5v3 c¢m. Find its area.

(h30) B—EE=MAIAE R SV3 A% KILIE=AATER - (FMRRERAD

Teacher: Before we go for it, let’s review what we have learned. Say, in an equilateral
triangle, the length of the side segment is a cm. What are the length of its height

and the area?

o R TS SR TR R
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Student: The length of the height is ga and the area is ?az.

Teacher: That is correct. If either one does not ring a bell to you, you can try to verify them.
Now, let’s read the question. It tells us the length of the height of this equilateral

triangle is 5v3 and asks for the area of it. Let’s say the length of its side is @ cm

and we already know the height of this equilateral triangle is measured ga, SO we

can see this expression in equation gx a=5V3 . Now, we simplify this

expression and can get the measure of a = 10.

Teacher: Now, we have the measure of the side length, and in our previous review, we know

the area of an equilateral triangle is ?az and the value of a. Now, we only need

to simplify this expression and we will be done.
It’s your turn to figure it out.

Teacher: Class, are you finished?

Student: Yes.

Teacher: Let’s randomly pick a student from the class and invite him/her to write his/her
answer down on the blackboard. No. xx, who is no. xx?

Student: It’s him, xxx!

Teacher: Okay, xxx please come over here to write down your answer.

V3 V3

Teacher: XXX great job! 73 x 10% = 7 X 100 = 25+/3, so the area of this equilateral triangle

is 25v3 cm?’.

Eh . AEREEZ AR AEE MR BN E - B (EE=APHE&ER a X
73 > O SRR R %/ 2

5 . V3 3
B Za-2a?-

R B MRE T IS EH CHEE T - WA EE - JWPIAE TEIE=
ANy 5V3 R E /) -
FrL e Bacs (fIE=AE R R a X5 Mk MEIEHE S BIE=AF

- V3
= By Sar

RILEPIAT LTI 2 x a = 5V3 » 58— FRMETLEE a = 10 -

% R TS SR TR R
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T

1 -
E:
A -
B

ERi
ER

BFERAER TR kM E S 81 = AP AR R ? a® » FrAFR A

TE AR TRTT - FEAESMETE—T -
R > B4 TS ?

T e
R MER AR A fh B [E 22 F AT » xx 5% J2afE ?
> xxx o

4 > AREE xxx [E]22 AR AT -

V3
4

xxx o IREEIEHIE 2 x 10 = 2 x 100 = 25V3 - FrLUE{HTE = A AER

Fy 25V3 SE A Gy o

WP BB EFRET R B F 3% 7



OV g R T R T P 0 VFFTEFERIFY
Bi/)\ =/ENERR
Properties of Angles and Sides of Triangles

g

ENTEALRIREA SRR S EEE - P

BIS Introduction

FEEET  BEAMHEE - =mPAWEANER - KIERRA > RAHAE  DIk—
{6 =AY S 2 TR RS =28 - WA TSR N B HIETE TR R N &R — (=

A -
B = Vocabulary
g5 th3C B X
hinge theorem R4t e 3

B HEGQRBEERHSGF Sentence Frames and Useful Sentences

©® Compare the relationship between

4] - Compare the relationship between the magnitude of anglel and angle2

bhiz 21 ~ 22 BYRV/INER A -
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B RIEEFERE Explanation of Problems

©8 RAEA

Students can get familiar with the relationships between the side angels of a triangle by

solving questions.

M HEEAIE =APREmREG -

w EEEENREE o
plE—

il | FIAREE A TR —(E =P EREWEAEER - KBS -
Students can understand when any two side-lengths in a triangle are not congruent, the

side opposite the larger angle will be longer than the other.

(%X ) In the diagram of quadrilateral ABCD on the right, AB =8, BC =8, CD = 14,

and DA = 12. Answer the questions below: Prove the relationship between ZABC

and £ADC. Explain your reasoning.

(th32) 4@ > VUi ABCD 1 » AB=8>BC=8>CD=14>DA=12-
A& I RE
H12ABC F1 LADC WY R/ NEif% » AGEREBHEFBREH - A

P (EMREGREA)

Teacher: A triangle property tells us that when a triangle has two unequal sides, the side
opposite the larger angle will be longer than the side opposite the smaller angle.

Teacher: So that gives us two things. In A ABD, because DA > AB, £1 > £2. We can also
say in A BCD, because CD > BC, 43 > ¢4.

Teacher: By combining them together, we can come to 21 + £3 > 22 + 24 and 2ABC =
21+ 243> 22+ 24 = £LADC. £LABC > £ADC.

Zhl . =P EETEE-EREA TR - KEXKA - NERVNE -

% R TS SR TR R
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T FRLAE AABD > [REy DA > AB > FirBA 21 > 22 BREE—EIEEE - TiEA
BCD > KB CD > BC » fitbA 23 > 24 > i 25 (e fs: -

HHl  SEEEREEE - FROTTLUEE] 21 + 23 > 224 24 > HJE 2ABC = 21 +
23> 22+ 24 = LADC - #1£ABC > £ADC -

BlE_—

SR A = AR SRR (i R AR T R L R
Simple calculations and reasoning can be achieved by using the triangle inequality

theorem.

(LX) Today, Coco, Bean, and Peppa are game for a competition. Each chooses different
routes (as illustrated). The rule says that the travel pace of the three will be the same
and that they are required to kick off the road at the same time to see who is the first
one to arrive the fast-food restaurant (point C). Given the illustration shown, both
Coco and Bean decide to start from the Observatory (point A), while Peppa will be
from the Gym. If 2B > £A and AD = BD, who will win this game? Please explain
your reasoning.

Coco:A—>D->C
Bean: A - C
Peppa: B - C

(F30) SRANBL ~ ING I/ NFETEARELEEE » EAF 7 Al T =FrpsE (A1) HE=A
A1 LU [E] 2850 [F] 5 2 2R L B ST B R B 5 (C REER) - 208 - DNEOH/ NG
BRI MBI G (ARE) > M/NEEECIGEE (B #iR)
# «B > A > HAD = BD - JIfttfI= A3 ERmE ? SR IRHRR -
INELTA->D->C

—d_

A C E=re

/INE B - C %

Teacher: This question is really long, but we can simply put it in this way: it asks us which

(HEEEAR)

3 BY AR RS TR R E AR
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route is the shortest, AD + R, AC or BC? Let’s review what we have at hand
first. We already know 4B > £A, and because the side opposite the greater angle
is the longer side in a triangle, which side is longer, AC or BC ?

Student: AC is longer.

Teacher: That is right. AC is longer than BC and we can also view this polygon ACD as a
triangle. Given that property, what if we add two sides of this triangle together?

Student: The length of them combined is greater than that of the third side.

Teacher: Exactly! The length of them combined is going to be greater than that of the third
side. So, in A ACD, we can say AD +DC > AC.

Teacher: Now, we can put everything we have known so far together. That will tell us that
AD + DC > AC > BC. Who do you think is the winner?

Student: It’s Peppa.

Teacher: Good job, the answer to this question is Peppa.

B HAEEEE TR EEER A LB 2L AD + DC - AC~ BC
TR 2 R P aerE— R P BRATA NI BB 2B > 24 TR E
RAERIBHIR > FTLLAC - BC WHEELREIE ?

B AC AR -

AT 0 B AC AR BC - MR LUE SR ACD BRE—(E= A » BEAR
SFI » L A RO G A

Bk RNEZE -

EH A GARE S - RILAEA ACDT  FR{FTATLISEIAD + DC > AC -

EH IR Ik &35 AD + DC > AC > BC» FrLARK & 230E 2

B g

E B EEOERRIE -

l
=
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Parallel Line and the Properties of Truncation

ALRTREAS B SR 2 EER - T

B A/S Introduction

HAMCHI AR R A A TR RS E R 2 Z R B/ M ea kR Lk
HER—EEAH=AEANAEN -~ PaRETEARESEEI T - [FREFN-FTR
WAL A E AN S A ER RN A L E

B = Vocabulary

¥ hX B¥ hX
parallel line TR corresponding angle Eikivazs|
truncation A alternate interior angle Nt
intercept R interior angles on the same side [E{HIA A

B HEGQHEHEERAGF Sentence Frames and Useful Sentences

o are intercepted by ,

#l4] - Two lines are intercepted by a straight line L and a set of corresponding angle is 80°

and 75° respectively, what is the acute angle of intersection of these two lines?

W E SR — B4 L el > HIH o —aH[Er /5751 R 80° 5 75° - AL EL4RMHAC T AL
HSE AR 2
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Students will become familiar with the properties of parallel lines and understand how to use it
(EERA: ERGE A TERIV I B B PR E R, -
w EHEENBEE o
BlE—
#HE ¢ TR A -

Find out an angle using the properties of parallel lines

(3L ) Asshown, Ly Il L,, M, and N are all intercepts of L1 and L,. The intersection point

is on L, what are the actual angles of 21 and £2?

(FFSC) 408 > Lyl Ly MR N Ly > Ly H9ERER > A b
HACEAE Ly b R 21~ 22
- 1 L
M N
CEPRRRERAS)

Teacher: Let’s find 21 first. We already know that L, || L,. Yet the alternate interior angles
are equal, we know that 21 = 70°.

Teacher: Let’s check 22 next. The angle on the left of £2 is named £3. In the same way, as
we found 21, what is £3?

Student: 23 = 45°.

Teacher: That’s right. £3 = 45°. Since the same-side interior angles are supplementary,
22+ £3 and 21 are supplementary. In other words, 42+ 23 + 21 = 180°.
So £2 +45° + 70° = 180°, what is the actual angle of £2?

Student: 242 = 65°.

Teacher: Right answer. So, the answers for this question are: £1 = 70° and 42 = 65°.

T FRAFIRAOK 21 - EHeFMIRIE Ly | L, > XA BWEEAMESE - Bl 21 =70°
RN BATEACE 22> JAFIFF 22 ZEBHIATEIE £3 - WEPR219T77% > 23 FjR /0 2
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B 43 =45°.
Ll J28E 0 £3 = 45° - EE XA BN A G - HIE 22 + £3 3R 21 &2 G40 ©
HamJEEER £2 + £3 + 21 = 180°°#7 £2 + 45° + 70° = 180° ALEE 22 Zjr 2/ ?
BA T £2 =65

KK

BHT > FIUERERIESR : £1=70° £2= 65

HIRE—
tHA © HI AP TSR (RIS E IfEAY B 241 -

Using parallel lines to create different figures with same area

(=37 ) Asshown, Ly |l L,, the area of A ADE is 12, the area of A ABE is 9, and the area

of A BCE is 6, what is the area of the quadrilateral ABCD ?

4

(th32) 4fE > Ly | L, » A ADE HYHEIfEE 12 » A ABE fYEITEZ 9 ° A BCE WYETEE
by,

6 > SKVUIEFS ABCD HYHFE -

CEIPRRRGERA)

We are now asked for the area of the quadrilateral ABCD . From the picture, we can

Teacher:
tell that the area of quadrilateral ABCD equals

A ABE +A BCE +AN\ ADE + A CED.
Since we already know the areas of A ABE, A BCE,and A ADE, we just need to

find out the area of A CED for the answer.
Let’s find the area of A CED now. We know that A ABC and A BCD share the

Teacher:
same bottom side BC from the picture. Yet, because L Il L,, A ABC and A BCD

have the same height.
Therefore, we learn that the areas of A ABC and A BCD are equal.

Besides, A ABC can be written as A ABE plus A BCE, and A BCD as
A BCE plus A CED. So, A ABE +A BCE = A BCE +A CED. Use elimination

Teacher:
method, and we will get that the area of A ABE equals the area of A CED.

Then what is the area of A CED?

B¢ S TR R R TR E R
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Student: Itis9.

Teacher: Yes, since we know that the area of A ABE is 9, the area of A CED is also 9. Now,
we know the area of A CED, we just add up all the areas of A ABE,
A BCE, A ADE,and A CED for the answer. What would it be?

Student: It would be 36.

Teacher: That’s great. The area of the quadrilateral ABCD is exactly 36 square unit.

EET  PIERE B R TR R IUE ABCD BYERE » i{EE R IUEH ABCD > S
A ABE +A BCE +A ADE +A CED - .1 > A ABE + A BCE -~ A ADE/Ef&E
HEACSTRMT - bR BIMHEERH A CED HHERE AT LR 1A%
T’ o

T R ERAE AR A CED YIRS « feE R FAM T ARIE A ABC LA BCD HHH
RIS BC » A BsLy Il Ly > # A ABC 81 A BCD E &% & - NItk
A ABC WHFEE A BCD HYHE -

R AP AT DA A ABC 555 A ABE fii | A BCE » A BCD [k A BCEfI EA
CED - #{ A ABE fNTHITE + A BCE INHEITEETY A BCE BJHITE+ A CED HTE -
PO —F o BESERK A ABE IWIEFESH A CED WS -
FrPAA CED RS %/) ?

B 9.

EN o RSB E ST A ABE WHITER 9 ATl A CED BYHEIFAHLZ 9 « BRAEFK
{4138 A CED WG T - B MR A 2HHA ABE - A BCE -
A ADE ~ A CED WJHITE2EMHIIERBTF T - sEREIREE=EZ/D ?

B4 36 -

T JEEME > VWIS ABCD HYTHRERLE 36 SE 784 -
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B = Vocabulary

X

4

EF X

TS

parallelogram

B HEGQRBEERHSGF Sentence Frames and Useful Sentences

(1] bisect each other.

4] : Two diagonals of a parallelogram bisect each other

SPATIUE D HT W R SR Ao -

(2] divided in quarters.

4] - The two diagonals of a parallelogram divided their area in quarters

e -
SPAT VLR (RS F Sk L R PO 5

42
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©8 RAEA

Students will be able to solve complicated geometric questions by utilizing the properties of

parallelogram.

AT IUB I A 1 (0 22 A RE AL (B R S (T T
w EEREENBER o

plE—

st AT USRI E K A -

Find an actual angle using the properties of parallelogram.

(FL3Z ) As shown, in the parallelogram ABCD, £A = 80°. If LABD: £DBC = 3:2, what is

the actual angle of 2DBC? D C

(H32) WikE » ~E{TIUE ABCD 1> £A = 80° -
# £ABD:2DBC =32 > /
Al 2DBC IS8 Fs{n] 2 A/ B
(109 FRHFEE5 5 )

Teacher: From this question, we know that this is a parallelogram. On the basis of the
properties of parallelogram that diagonals are equal, that is 24 = 2C = 80°
and ZLABC = £ADC. Also, the interior angles on the same side are supplementary,
so £ABC = 180° — 80° = 100°.

Student: Next, it says that ZABD: 2DBC = 3: 2. In other words, how much does 2DBC
account for of £ABC?

2
Student: It accounts for S -

Teacher: Great, % exactly. So, ZDBC equals ZABC X% . And we’ve found that

£2ABC = 100°, what is the actual angle of 2DBC?
Student: Itis 40°.

Teacher: Correct, 100° X % 1s 40°. So, we know that ZDBC = 40°.
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R AR B RPIRE S AT IETE R P TS A S - A S A
% [Ntb2A = 2C = 80° ~ £ABC = £ADC » XN FAT4RAVEIRIN A LA - 52
£ABC = 180° — 80° = 100° °

B g BEH &AM 2ABD: £DBC = 3:2 - AEAAIEER 2DBC (5 £ABC HY%%
Ty 5%

o
=
(SN IS

S AT BER D L £DBC SRR CABC x 2 - TR IHERTE 58 2ABC = 100°

#r «DBC &%/ ?
AT 400

EHE 3485 0 100° X FHENA 40° - L ZDBC = 40° -

plE_

#HE ¢ AT IS E ST R -

Find an area using the properties of parallelogram.

(37 ) As shown, the quadrilateral ABCD is a parallelogram, and EF || AB. If the area of
the quadrilateral ABFE is 32 and the area of the quadrilateral CDEF 1is 14, what is
the area of the quadrilateral DEGF D. C

(thx2) 40E » DU ABCD B FATIUETY » EF | AB -
WRIUENABFE fHTE s 32 » VUiEH, CDEF
AT By 14 » SKVU¥EDEGF WIE S - G

R
' B

CERPRRRGERAS)

Teacher: We are asked for the area of the quadrilateral DEGF . From the picture, we can tell
that the quadrilateral DEGF equals A EGF plus A DEF, so we just need to find and
add up the areas of A EGF and A DEF.

Teacher: The quadrilateral ABCD is a parallelogram, and EF || AB. From this, we learn that
quadrilateral ABFE and CDEF are parallelograms, too. Because of the properties of

parallelogram, the two diagonals divide the parallelogram into four equal areas, we

44 R TS SR TR R
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Student:

Teacher:

Student:

Teacher:

ZH

EH

BUE

EH

Btk

EH

know that the area of quadrilateral ABFE, which is 32, divided by 4 equals the area
of A EGF. Then what is the answer?

The answer is 8.

That’s right. Now we know the area of A EGF is 8, let’s move on to the area of
A DEF . With the properties of parallelogram that any diagonal divides a
parallelogram into two congruent triangles, and that DF is a diagonal of the
parallelogram CDEF, the area of quadrilateral CDEF, 14, divided by 2 would be the
area of A DEF. Everyone, what is the answer?

Itis 7.

Yes, it is 7. Now we have the areas of A EGF and A DEF. We just need to add
them up and we’ll get the area of the quadrilateral DEGF . Therefore, the area of the
quadrilateral DEGF would be 8 + 7 = 15 square unit.

BT RE B AR IUE I DEGF B9iETE - MR UL B BB DEGF wL
FH A EGF JilF A DEF » FAFAFI R Z0R A EGF F1A DEFINIETE - 2 %
AL T T

KRy VU3 ABCD FySP{TUUB T EF I| AB > Fii LAVUE . ABFE VIR
CDEF 2 VATVUEIE » R R PATIUEIL AU E - Wi (R A d R L R DU 7
WA EGFINEEE S AR ABFE IS 32 &bl 4 - BZERESL/H?

8o

128 o BAERMAIEA EGFRTERER 8 T » BE T AR HIR A DEFRYETA -
ks DF F5°PATIUIEH CDEF (¥ AR RIFAT IO B I VB -(E— R B A 4y
S T E =B = AT > ATAEAFTA] UG AIA DEF R R T8 P
CDEF HIEfH 14 FREL 2 - SEREERERES /D ?

7 o

BT o BUERAIE A EGF F1 A DEF (ERE T > 8 FARER P HEALPIAE h(E 2
VU3 DEGF [T » &VU#EH DEGF (NIEREER 8 + 7 = 15 SEIFEAAL
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Irregular Quadrilateral and Trapezoid

SV A TN S C

B FAiS Introduction

LRI T = AP aEhE

T TR | A SRR A

HEARERARE - ZIRFE 4O I TR AR RIS - WA ARITER -
Py~ TEEERGAR BRI SRS - (& 5 EE A T A G H Bl

RVUBIERY T -

B :@% Vocabulary

EF hX BF thX
kite v lower line NS
rhombus ZI side HE
rectangle EHIE (JEE) midsegment HRAIr 4R
square EJ5P base angle JEFA
trapezoid I isosceles trapezoid FEREESIE
upper line T
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B HEGRBEERTGF Sentence Frames and Useful Sentences

o in which perpendicular and bisects

4] © A quadrilateral in which one diagonal is perpendicular and bisects the other diagonal is
a kite.
—RES AR EE o R ARSI 25 -

B [EEFERE Explanation of Problems

«3 :RAEA

Students will find the angle or the length faster by utilizing the properties of certain

quadrilaterals and trapezoid.

HIFHRRVUE I RO A B (HE2 A m] DU PR R HH A s R -

w EHREFENER o
BlEE—

sl FI R IRUE D S A HI M E TS TR LR RE -
Find the length using the properties of diagonals of certain quadrilaterals.

(H37) As shown, in the kite ABCD, AB = AD =5, BC = CD = 12, and 2ABC = 2£ADC

= 90°, please find AC and BD. A
(th32) e - FF ABCD 1 » AB=AD=5>BC=CD =12 3 .

2ABC = £ADC = 90° » 3k AC ¥ BD -

C

CERPRRRERAS)

Teacher: Let’s start with AC. The question says that ZABC = £ADC = 90°. In other
words, A ABC and A ADC are right triangles. Thus, we can use Pythagorean

+ R TS SR TR R
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theorem we’ve learned before, one square leg plus another square leg equals square

hypotenuse, to get the length of AC. How much is AC, please?
Student: AC = 13.

Teacher: Exactly. AC = +/5°+12% = 13. Let’s do BD now. From the textbook, we learned

that the area of a kite equals one half of the product of the two diagonals.

So, once we figure out the area of the kite, we get BD. Except for this way, what
else can we do to find the area of the kite?

Student: Find and combine the areas of A ABC and A ADC.

Teacher: Yes, find and combine the areas of A ABC and A ADC, and we can get the area
of the kite, which is half of the product of the two diagonals. Also, A ABC and

A ADC are two congruent right triangles, the equation would be (5 X 12—2) X2 =

13 x BD

. What will this become if we simplify it?

— 120
Student: BD =0
120
13"

Teacher: Good for you. So, the answers for this question are AC = 13 and BD

EHl  F(PYeARE AC o [RBRE H & ¥ 2ABC = £ADC = 90° » #AJES -
A ABC #1 A ADC B EA=AI » Frl I DUFH Z g2 @iy = I E = - /)W
B AR S AR AT DUEE] AC HIRTE - BE S EEERE —TAC %
w&b?

BE AC=13-

B 98 AC = V52127 = 13 - B5E AC TR E BD - IR AE EERE
I EE S SR MR AGEREN 52— i ERM A EE RSP ATE S
FRAT LB BD - AR (A SR a7 R AR kR — oy 2 —4hiE
REEJEEE ?

B BEHAABC f1 A ADC HYEFEFAED -

ERN %% > HHA ABC R A ADC BYHFEFHAR MIEL T LUS B F P HR Rt 2 F N
WA RR S A SRR TRIENY — 52— T XA A ABC BAA ADC 2R 250V E A

13XBD
2

=PI BT ABE RS X =) x 2 = - BTSN EE ?

. =7 _ 120
g4 BD = T

o
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i IR TGS S SREAC = 13- BD = -

plE_

sl - AR AT DU A TR A B K AR -
Solve questions by utilizing the properties of isosceles trapezoid and parallel line
truncations
(#:37) In the isosceles trapezoid ABCD, AD || BC. If £A = 100°, 2ABD = 30°, and AB =
15, what are the actual angle of 2BDC and the length of BC ?

(thsr) SSHEREF ABCD o AD || BC » 524 = 100° » ‘T
£ABD =30°> AB = 15 3¥ 2BDC M BCHIE - | // \
/ \
/"/ /// \
/ A/ \
/ / \
[ / \
,/ / ‘\
BL/../_ L e e e ‘& (
( %MH&E%ZIS )

Teacher: Let’s start with ZBDC. The question says AD || BC, and based on the properties that
alternate interior angles of two parallel lines are equivalent and that interior angles
on the same side are supplementary, we can get that LADB = 2DBC = 180° —
100° — 30° = 50°. We also know that the quadrilateral ABCD is an isosceles
trapezoid, what are the properties of an isosceles trapezoid?

Student: Having two diagonals with equal length.

Teacher: Good, what else?

Student: Having two same base angles.

Teacher: That’s right! An isosceles trapezoid has two same base angles. We know that £A =
100°, so, £A = «2D = 100°.

Thus, £BDC = £ADC — £ADB = 100° — 50° = 50°.

Teacher: Next, let’s do BC. Do you have any idea why an isosceles trapezoid is called so?

Student: Because the two legs of it are equal.

Teacher: Right, that is why it is called an isosceles trapezoid. It means that AB =CD.
Besides, because 2DBC = 50° and 4BDC =50°, A CBD is an isosceles
triangle, then we know CcD = BC. Therefore, AB =CD = ﬁ, and AB = 15.
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Student:

Teacher:

i -

B
- -
B

R

-
B

EH

B

I

What is BC then?
BC = 15.
That’s right. So, the answers for the question are ZBDC = 50° and BC = 15.

B2 E 2BDC -

R EsREHER AD || BC » [ FIHRIE T4 N s A SR AT BRI EI I F B
WS > BT LIEE]2ZADB = £DBC = 180° — 100° — 30° = 50° - B{ERE H B4
FrEAUET ABCD Ry SERERETY » A1 [FIE2 S5 MR A TR AL M e 2

MRE AGER -

ReF > BAUE ?

WAAHE A o RIS -

28 | R R SRS T A WA 4H JES A 43 BIAR S5 T 24 = 100° > Fif DLERAM o DAAS-E1]
A = 2D =100° - Kt £BDC = £ADC — 2ADB = 100° — 50° = 50° -
PEERRAIRE BC » RGERIE SR Ry (T TEN SR8 2

PR o f R B S -

¥ R BMARES R > FTUB I ESIERY - thRtEHAB = CD - XA
B 2DBC = 50° ~ 2BDC = 50° > FillA CBD B8 =¥ » #1 CD = BC - [N}
AB =CD =BC - |fi AB = 15 - bl BC Zf %/ 2

BC =15

BT o WIS EZ(FER £BDC =50° - BC =15 -

B¢ S TR R R TR E R
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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://teachers.thenational.academy/
https://www.ck12.org/student/
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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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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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