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Addition and Subtraction of Integers
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B HEGRBEERTGF Sentence Frames and Useful Sentences

® Show on . Solve it.

#4] : Show positive two plus positive three on the number line, then solve it (the equation).

FEEAR EIEIEFIE 2 IE 3 > MR EAESR -

® Add with

4] : Add the two numbers with the same sign.
Bl SGENIE

® Adding (Subtracting) means

4] : Adding a negative number means shifting the point to the left on the number line.

(& &= B R AR B S R AR B /2 1B 28 (H BR AL

® When , is

4] - When a is greater than b, negative a plus b is a negative number.
B a Kb I &EalllbZETEHE -

©® The sum of is

fl4)(1) : The sum of a number and its opposite number is zero.
— BB BN IR
#14)(2) : The sum of two positive numbers is positive.

WA (B TE B B R E TR -

® When , is greater than/ equal to/ less than

4] : When b is less than 0, a plus b is less than a.
R b REE Ha+b /R a-

2 B¢ B A R TR R H R R



FE R T R R T T o EMASEHBHESD

Q0 If , then

{547 : If a and b are integers, then a + b = b + a(read as: a plus b equals b plus a).
WHRaFf1bZHE > Hla+b=b+a-

m [5REFE#E Explanation of Problems

® @A o8
We use the arrows on the number line to represent the addition of positive and negative

numbers. We use an arrow pointing to the right to represent a positive number, and an arrow

pointing to the left as a negative number.

HAPI AT R B S BETINE - JiHEA R IERIm AT A AR A -

We also let students know the commutative property and associative property of addition to

help them simplify an expression in a faster way.

HATHI DDA AR RS S AR BIE TR -

Subtracting a number is equivalent to adding its opposite number.

For example, 5 —3 equals 5+ ( — 3). (read as: 5 minus 3 equals 5 plus negative 3)
FEMCEEHEGER: - ZF e A5 AR —(EEE S IR Bk S HEE SR -

w EEEENGEE o

plE—
i - EENEN RS S EA TR 7 BE R 7T EER - B0 L

(F£3Z2) Simplify the numerical expression, 1039 4+ (—178) + 78.
(Fi32) 5FE 1039+ (—178) + 78 -

Teacher: What is the advantage of knowing commutative property and associative property?
Student: I am not sure. Can it increase the speed of simplifying an equation.

Teacher: Correct. In the following question, it says: “simplify the numerical expression,

1039 + (—178) + 78.” By using the associative property, you don’t need to follow

3 ER T XS =23 SN ESINE S 2 S
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the usual order of operations, which is doing the calculations from left to right. You
can do the addition of the last two terms first and some of you might be able to
calculate the rest in your heads.

Student: Okay, I can do that. The result is negative 100. And then I can also use mental math
to solve 1039 + (—100), which is 939.
That seems easier than if I do 1039 + (—178) first.

ERl - RUESCAERIRGE G EEAT A pE S 2

B T AHERE o I EREUAT ASEPRIE 2

RN ¥ AE FEAVEET - B - 5TE 1039+ (-178) + 78 - HSEEEE > BEA A%
R e B NE AR B
AT LLSE T T W 2 5 N\ AT REAE R h SR LR MY -

B 4 I o BHE—100 - A& HEE T DUGE T O R AE 1039 + (—100) > Bl 939

plEE—
st ¢ AEEIRE A MEETERHARA > FIA b

(737 ) Simplify 465 — (464 + 367) — (10 — 366) (read as: 465 minus the sum of 464 and
367, then minus the difference between 10 and 366.)
Simplify the numerical expression (Simplify the expression, or Simplify)

(H32) 1E 465 — (464 + 367) — (10 — 366)

Teacher: In fact, we know the opposite number of (a + b) is —(a + b) and the sum of them
is 0. How do you write that in an equation?

Student: Like this: (¢ + b) — (a + b) =

Teacher: We also know that a+b+ (—a—b)=a+b—a—b =0. Now, compare those
two equations and check the relation between —(a + b) and —a — b.

Student: I think that they are the same.

Teacher: Correct. Furthermore, we also know that —(a — b) = —a + b. Now use those two
rules to simplify the following question: 465 — (464 + 367) — (10 — 366). After
deleting the parentheses, how should you rewrite it?

Student: It becomes: 465 — 464 — 367 — 10 + 366.

Teacher: Right, so which part of the expression will you do first?

4 B¢ S AT RS HCOR TR SR R
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Student: 1 will do 465 minus 464 first. And then use commutative property to add 366.
Teacher: Good strategy. Then 366 + 1 — 367 can be simplified to 0. Only —10 is left and

—10 is the final answer.

Ehh . EE L RMIRIE (@ + b) AIHNREIE—(a + b) - IIEHTRIE 0 - EIEREE
w7

B guElk t(@+b)—(a+b)=0-

ERN . FMMHE a+b+(—a—b)=a+b—a—b=0-LEH— NEREREA 1H
2 —(a+b) 1 —a—b ZRHIRE -

24 RBEEEM % -

RN IERE BN TMIAIE —(a — b) = —a + b - TUE > EREMERATEELLT
[ : 465 — (464 + 367) — (10 — 366) - EFESTEELERLIE ?

B YRR 465 — 464 — 367 — 10 + 366 ¢

EE B PSSR E R IR E AL 2 2

B 1 IE Il 465 — 464 - IRE (T IACHAREED L 366 -

N EAAGE o /% 366 + 1 — 367 RILAE{EA 0 o HFITF—10 » FZEFLHAK T -

o ERNE/ EEEEYE o

fI7E—

S ¢ SRR 105 LR BRI R —B5y - A AT — (SR L
A BT DANERISE R R4y - ISR B < | =5 — (—1D)] =5 x 4

(3237 ) Simplify =5 — (—11) (negative 5 minus negative 11)
(tp30) 5HHE =5 - (=11)

Teacher: Let’s look at the next question. Simplify negative 5 minus negative 11. In the first
step, draw a number line.

Student: Done.

Teacher: Can you locate negative 5 on the number line?

Student: Yes, it is five units to the left of 0.

Teacher: Let’s review the rule we just learned in this lesson. What should you do if you

> B¢ R AT R TR E kT
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subtract an integer?

Student: Convert subtracting an integer to adding its opposite.

Teacher: Excellent! Now, back to the question. What is the opposite of negative 11.

Student: Positive 11.

Teacher: Great! What should you do if you see “minus negative 11” in the question?

Student: Rewrite it as plus the opposite of negative 11, which is 11.

Teacher: Good. Now rewrite the original question as negative 5 plus 11. What does the result
look like on the number line?

Student: There’s an arrow from negative 5 pointing to the right by 11 units. Then it stops at
6, so the answer is 6.

Teacher: Correct!

ERN . FEERFTEER T —EE - 5155 — (—11) » JeF—REER -

B4 | T e

D IREER LIRS R -5 ?

B4 0wl BAE 0 WA TEER AL -

RN EERTEIRE — AR MIERH AR A o ANRARIE —(ERE L FERL ST 7
B2 SRR A (E R B AR TR S -

Zhl : JREL | BAEREIEEREE o —11 B SBUR T ?

B4 1

AL ARG D AR IR —(—11) IR B ?

B4 0 EEAONE-11 By - T 11 -

LD R o BEIERMEERR -5 I1.E 11 - £E&R L - SEGEFETER T ?
B4 0 AR -5 f5aaE 11 BAETEE » MRIEE 6 FTPIEZEZE6 -
Rl IEHE !

0 B¢ B R RS TR EF R
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plE_

sl - A EERR - 52 RS E S SR s -
(FL3Z ) Matt Chen bought some stock in DEF Audio company. The stock wentup $2 per share
in the first week, went down $4 in the second week, and went up $3 in the third week.
If Matt paid $30 per share for the stock,
a. Express the value of the stock after three weeks with only addition.

b. Did he make money or lose money?

(H132) /NBHAET 30 JLE T DEF SR AEAIMEE @ EHACEEASE R T 2 7T 1255
TBEE T 40T 0 AR = XE%T3m°
a. FNARF R = HERATIE -
b. 35 M/NH RS $RE ?

Teacher: After reading the word problem, you can use the following steps to solve it. Firstly,
what is the question asking?

Student: The question is asking if Matt made money or lost money.

Teacher: Right. Secondly, what information is given?

Student: Matt paid $30 per share. The price went up $2, went down $4, and then went up $3.

Teacher: Okay, you have all the information you need. Now express the given information as
a sum of positive and negative integers.

Student: [ will write itas 30 +2 + (—4) + 3.
(Thirty plus 2, plus negative 4, plus positive 3)

Teacher: Simplify 30 +2 + (—4) + 3 by drawing arrows on the number line.

Student: Start with number 30 on the number line. Draw an arrow to two units to the right
(because you see plus 2) that stops at 32. Draw an arrow to 4 units to the left from
32 which stops at 28. Draw the last arrow to 3 units to the right from 28. The arrow

ends at 31. Because the new price is greater than the old price, it means that Matt

made money.

RN ESCEER o SRR IR YRR - Eot > FIREAE R (T ?

Bk PSR/ N R -

EED B AREH S TTEER?

B s NHEREAT T 30 0T c BfEBR T 20T 0 Bk T 4T AMRFER T 3T

ERN Y REAVERNEVA T o SRAERTIAIAY S R R IE R BRI R BB A -

B¢ S TR R TR E R
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B4 REKEREB30+2+ (-4 +3-

ERN  EBER EERTE 0 $30 + 2 + (—4) + 3L

ERAE  TEEER EAVET 30 Bildn - A E (W EEREALAYRETE (RAEEN2) (218
32 - fit 32 [AZEE —(EVUBEAIAYRETEE © (F4E 28 - ff&im 28 HYAHIE —(E =5
L AYRTEE » FERIEAE 31  FriEfS LRSS - FrbUV ARk -

plE=

st A4S LEARIRERE - BRI E LRI L ORENIEE - nT LIRS
A SR BB A RO

(FL3Z ) Solve each problem by first expressing the given data as a sum of positive and negative
numbers. Then compute the sum of the numbers and answer the questions.
The temperature in Seoul at 7:00 a.m. was —7°C. By 12:00 noon, the temperature had
increased by 13°C, but it then decreased by 3°C between noon and 5:00 p.m. What
was the temperature reading at 5:00 p.m.?

(HP30) Sl H WV BER R Ry IE A BRI > A& FEE TR IS SRRy AEA] -
FHERE DR EIR R—7°C > Bth AR FOR BT 13°C ) FARE R
TURRHIRF B NI 3°C » SR N IR HRERE S/ 7

Teacher: First use “—7” (negative 7) to represent the temperature at 7:00 a.m.
What symbol do you use to represent “increased by?”

Student: The addition sign “+”.

Teacher: And what symbol do you use to represent “decreased by”?

Student: The subtraction sign “—"

Teacher: Now write an equation to express the changes in temperature.

Student: —7+4 13 —3.

Teacher: Use a number line and arrows to represent the expression.

Student: Okay. The arrows pointing to the right represent addition and arrows pointing to the
left represent subtraction.

Teacher: Where does the arrow end?

Student: It ends at 3. Therefore, the answer is 3°C at 5:00 p.m.

RN SREMEEE BRSNS L - B H T -7, KRR L

8 B¢ B R RS TR EF R
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7 REHPRIE o FREMAEEESR TR, 1 ?
g AR T+ e
EHN ¥ ARG - FRSRSE TR UE ?
B BERTREGR T —.-
LA B BAESR IR R R AR R R
B —7+13-3-
N RY o PN AHES T A R E EE S
B4 4Ry o FAERFTEERINE » [AERRTBRRRBEOE ©
EED - ST AR E AR 7
B4 24E 3 BEALE - FTLlEERE M 5 RAREZ 3°C -

? B¢ B A R TR R H R R
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B EHNFREEARE
Multiplication and Division of Integers

BT TR E E E g R T A BRI SE A

n 1= Introduction

fEiE T o BIARYEREE A ASHIBTT AT AR S EHSRERA > iEl oy B MY
FREEATEF A LA o BCEAR R H IR R R B RIS IEAEE © ERRATERE
PR PRI E S B PRI R -

M 3% Vocabulary

’-I-HEE TT%EE%%EEIEH]%

¥ hX B X
multiplication | &£ factor ES] 4
division R calculator s
product B commutative property of multiplication | Ff&/AATHAIFE
quotient =] associative property of multiplication Fe kLt o
parentheses FEIE() distributive property Al e
brackets FE5E] multiplicand e 1
braces FERE{} multiplier Ted

10 B¢ R AT R TR E kT
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B HEGRBEERTGF Sentence Frames and Useful Sentences

©® The product of and is a

4] - The product of a positive number and a negative number is a negative number.

(EEOx(BH)REIEE -

® Multiplying by means the sum of

4] : Multiplying 5 by—3 means the sum of five —3. Or you add —3 five times.
5 3€—3 mRIFAI-3 E{EE 5 2K -

® The product of —1 and equals the opposite of

4] : The product of —1 and 5 equals the opposite of 5, which is —5.
~13R S SR S IORIE - s -

® When , is

#514] : When a and b are negative, the product of a and b is positive.

Ha~ b RE - WEERIE RIEE -

® For a product with no zero factors, if the number of negative factors

is __, the product is .

#l4](1) : If the number of negative factors is 3, the product is negative.

3 {E = BHVR R R

#l4)(2) - If the number of negative factors is 4, the product is positive.

4 (B S BAIRR Ry IR R -

1 B B A RS TR N



'!“?‘ KT R R T R TP S B ASERBHESD

® The quotientof  and ___ (two positive or two negative number) is
positive.

#4] : The quotient of —10 and —2 is positive.
—10 FRPA-2 HY&EER Ry 1B -

® The quotient of __ (a positive number) and ___ (a negative number)
is negative.

4] - The quotient of 15 and —3 is negative.
15 BREA-3 HYGEHR Ry e gy -

B [EEFERE Explanation of Problems

o3 iR =

We think of the product 3(—2) as the sum of three identical addends, —2. That is
(—=2)+(—=2)+(=2) = —6. Thus 3(-2) = —
3FRLA-2 WL R —2 HEAN =K - &55RFy—6 - N F 3 A2 EZER—6 -

What if the negative sign is in the front, such as —3 multiplied by 2. There are some different
ways of explaining it. One way is by assuming the communicative property of multiplication
for integers sustains and we write (—3)2=3(—2). Thus —3(2)= —

The other way is by using an example in daily life. For example, the water level of the reservoir
decreased by 3 meters each day during the dry season. On the contrary, the water level of the
reservoir increased by 3 meters each day during the monsoon season. The increase and
decrease of the water level represents the positive and negative sign of the front factor (the
multiplicand) respectively. The days to the future and the past compared today represent the
positive and negative signs of the factor (multiplier) in the back.

Frzit BN S Befe IR 8T - Fed o] DURH AP S B OIAK B K AL A IR 5 H V7K AL AOR B 24
FrigIE— RSB R E R RS IE L NS E 2 BeR B A &
BIHIEEAR -

To illustrate the product of two negative integers is positive, we can use the reservoir as an
example. Think of (—3)(—2) as finding water level 2 days ago during the dry season. Since the

water level decreased by 3 meters each day, the water level should be (—3)( —2)=6, 6 meters

12 GER T3 S 28 S R RS T N
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higher than today.
A]FAEAE /K K AL Y B 5 2eE B A Bk B UM IEBHIAE A -

The product of 1 and any number equals that number.

| BYT (8 IAR A FE B (A S -

The product of —1 and any number equals the opposite of that number.

- SERGIE “ERPR PE ISR SGOLENSE

The product of 0 and any number equals 0.

0 BT EEYFRAEANE O °

The product of even numbers of negative numbers is a positive number.

B A B A Ry (R -

The product of odd numbers of negative numbers is a negative number.

B (EISUOENEv St

For a product with many factors, if one of the number is zero, then the product is 0.

FEESRH R T - ARAE—(EER 0 HRf 0 -

For any two numbers, a and b, a X b = b X a (read as a times b equals b times a)

AR a3 Commutative property of multiplication

For any three numbers, (a X b) X ¢ = a X (b X ¢) (read as The product of a and b times
cequals a times the product of b and c.)

et & 1# Associative property of multiplication

The quotient of two positive or two negative numbers is positive.

(ERANIS JEASt SEREY NI

The quotient of a positive number and a negative number is negative.

—IEE BB R

If a#0,then 0+a =0 (read as: If a is any number other than zero, then zero divides by

a equals zero.)

TR LMEAIEZEER 0 -

For any three numbers, a, band ¢, (a+b) X c=cXa+cXDb (read as The sum of a and b

times ¢ equals ¢ times a plus ¢ times b.

AGEE AR T BO AR AL -

Y AT EERE TR R
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BlE—

StEH MR - A IERBEERASRA] (EIERE > FRER > REGERERT
1E) SeHEEZENIEASE - HatEER -

(L2 ) Find the product. (1) (=3)x6  (2) (—2)X(—5)%X(—38)

(0 TR TR AAE
(D (=3)x6  (2) (—2)X(=3)%X(—8)

Teacher: When doing multiplications of integers, it is quite similar to doing multiplication
of two positive integers. We only need to do one more step which is telling what

the sign is of the result.

Check this question. It says, “Find the product.”
(1) (=3)x6
(2) (=2) X (=5) X (~8)
What is the sign of the result for question 1?
Student: It’s negative because the product of a negative number and a positive number is
positive.
Teacher: Great. Then, what is the product of 3 times 6?
Student: 18. So, the result is —18.
Teacher: Excellent. Let’s check question 2. How many negative factors do you see in this
question?
Student: Three. That is an odd number. Therefore, the result of the product is negative.
Teacher: Terrific. Now, find the product of 2 times 5 times 8.

Student: It is 80. The answer to this question is —80.

Chh - WEEEERERT > PR AR (E IE RS AIEE AR, - REE A BRAEREESS
RAVIEESR - S5 HE LM RIEAVRE ¢
(1) (=3) X 6
(2) (=2) X (=5) x (—98)
(L NEIEE Ryfel 2
240 gy Rh—H &8l —(EEEERNGE R S A -
EEL - KET o HBEE 3 DL 6 FERN %D ?
240 18 - HtE 0 455218 -
EHN KRR T - BEEREAQR) - IREF] TR E&E8 ?
Ba4 o = - mEEaE HIEFREREA -

ORTINFE R T A B ERT T o EMASERBHERD
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ERl - REF - BAERH 2 3R PL S5 SRLL 8 HYZRAS -
B 80 - AT EZEE—80 -

plE_

stE ¢ AR RS M AR SRS R B S R ] AR AR PR SRR

HII

(B3 Simplify (=25) X 13 x (—4)
Simplify the numerical expression (Simplify the expression, or Simplify)

(30 &R (=25) x 13 X (—4)

Teacher: We have used the communicative property and associative property of addition to
increase the speed of calculation. Both properties also exist in the multiplication of
integers. They are also served to help increase the speed of calculation. From the
communicative property, we can switch 13 and —4. Now rewrite the question.

Student: So (—25) X 13 X (—4) = (—25) X (—4) x 13

Teacher: Right. If we don’t consider the negative signs, which one seems more
straightforward to calculate first, 25 times 4, or 4 times 13? The associative
property of multiplication tells us that we will get the same result no matter which
one we do first.

Student: I think 25 times 4 is more straightforward and I can calculate in my head. It is 100.

Teacher: We also know that the product of two negative numbers is positive. So —25 times
—4 equals 100. Now, try to complete the rest of the question.

Student: 100 times 13 is 1300.

Teacher: Great. If you do the part of 4 times 13 first, you need to deal with 25 times 52 later.

That does seem a little bit more complicated than our method.

EHN . BAIE ARV ATHR TS S EEAR IR RS - 5 W {ER MR B R Atk
17 AR IETEZRE o ARBHNESCHAEE - FfIaTLAE 13 F1 —4 #ETA
o BEEE-EE -

EEg T HEREER 0 (=25) X 13 X(—4) = (=25) X (=4) x 13 -

EHED - E o WRAFEGE > W (ESc R LR - 25 RDL 4 B2 4 3RDL 13 7 Rkavss
Aﬁ% A AR PRI O—(E - ER 1S EAE EIAYAER -

B Pk 25 kDL 4 HAFE > [ LLLESH 100 -

Al BMERE R & BT Z IERY o R > =25 Fell—4 R 100 < BT » iE
SERCHRIERER >

15 By SR EFRETREP EFRR F
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EHBHEAR D

E2/E 0 100 X 13 = 1300 -
TRl OREET o WRSETE 4 x 130 REEZEEH 25 X 52 A g LRI A=
5 -

w EARE/ EE5EE o

BlE—

(#32) Simplify (—8)+(—2)x(—3).
(H30) B (=8)+(=2)%(=3) Z{E Ryl ?
(110 FEHFFEF 2 E)

Teacher: Let’s see this question. Simplify negative 8 plus negative 2 times negative 3.
According to the rule, we need to do the multiplication first, then do addition next.
Let’s find the result of negative 2 times negative 3.

Student: We know the product of two negative numbers is positive and 2 times 3 is 6.

So the answer is 6, positive 6.

Teacher: Great. Then, simplify —8 plus 6. From the previous lesson, we know that the sum
of two numbers with different signs equals the number with a larger absolute value
minus the number with a smaller absolute value. In addition, place a negative sign
if the one with a larger absolute value is negative or place a positive sign if the one
with a larger absolute value is positive. Remember, when we simplify, we will not
write out the positive sign. Just remind us that the answer is positive.

Start to simplify —8+6.

Student: —8+6
= —(8-0)
= -2
When simply —8 plus 6, we do 8 minus 6 which is 2. Since —8 is the one with a

larger absolute value, the sum is negative. Therefore, the answer is negative 2.

Teacher: You are right.

EHl . ACEEEM - ER (—8) + (—2) X (=3) - MRIBEEMRA] > FMESHERIE -
I o BAEFAFPREH(=2) X (=3) -
B4 T JMAE W BRI IERY > 2X3 =6 FTLIEFRZ 6 1E6 -

B¢ S TR R TR E R
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ERR KT o R/% 0 B8 + 6 o fRIF LR - FMAEREFFIEAE I EB AT
EEEHER R VO B EHE R NEL - RIS AR ER KRB B

AN E&5R - AREEHERANETE RS > RN EIESE - sl - LR
B FRHIESE - AR M EEZIER -
GG -8+ 6 -

B4 —8+6
= —(8—6)
=2
B —8+6 IF > FIDIF Ky 8—6 > 155 2 - FHIY —8 /ZABEHMERAAVE - FTLUHE
IEER - Fik - BFEE-2-

H BHT -

BlE_

st FI RS EERLIR » SFER A a T R MR e et S8 538 -
(3237 ) Matt Chen owned 200 shares in GHI Audio Company. The stock went down $2 per
share after the outbreak of COVID-19. How much money does Matt lose after the

epidemic outbreaks?
(F32) /NAFFA GHI A EIREEE 200 By - FEfThl R 1% - TiEEREL T 2 7T 0 5
M/ N R B IR e — g T 2/ D38 2

Teacher: A lot of people lost their jobs after the outbreak of COVID-19. This virus really
caused great damage to our economy. There is no surprise the stock price went
down. “Go down” is key information in this question. It gives us a hint that we
should use the negative sign to describe the drop of the price. Express “went down
$2” in math expression.

Student: —2.

Teacher: Good. Since Matt owned 200 shares and each share went down 2 dollars. How do
you write this in math expression?

Student: 200 X (=2).

Teacher: Let’s review the rule. What is the sign of the product of a positive number and a
negative number?

Student: It is negative.

Teacher: Simplify the results.

Student: 200 X (—=2)
= —(200x2) = —400

o B¢ B R RS TR EF R
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200 X (—=2)

= —(200x2)

= —400
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Exponents and Scientific Notation

R ER

RO IR

EEKEE

BRIZSEERT

B

B 38 0

ERNMEE — g PGB R B R BTG E - B EECAER B AT ramal

fix/ NERCR H A H TN - Sl B TR AR E B G RE s — S R R B AT
HIRZ -
B 3% Vocabulary
XIHEBRIERBIE TSR E=
B¥ th B thZ
exponent T8 squared 2 KT7
base &L cubed 3KTi
scientific notation SRS power xH
millimeter =K nth power n K73
micrometer ok decimal /N
nanometer ok decimal point sINE B
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B HEGRBEERTGF Sentence Frames and Useful Sentences

® 4’ isread as a to the power of b.
{5%] : We read 3° as three to the power of five. (or three to the fifth power.)
3HY 5 RITHYBESLRE -

® Multiplying a number a by itself » times can be written as a”.

4] - Multiplying 3 by itself 5 times can be written as 3°.
3X3x3X3x%x3 HERL 3 .

© The exponent of a” is b and the base is a.

#515) : The exponent of 3° is 5 and the base is 3.
PHHEER S TIEHUE 3 -

® There are several ways of reading a 2. One way is to read
as a squared, the square of a, or a to the second power.

#i4) : There are several ways of reading 3%, One way is to read as three squared, the

square of 3, or 3 to the second power.

3 WA LA AR SO

® There are several ways of reading a >. One way is to read as a cubed,
the cube of g, or a to the third power.

#il4] - There are several ways of reading 5°. One way is to read as five cubed,

the cube of 5, or S to the third power.
5 =R L EREHTR0E -

20 BY BB EERE TR P EERRTF
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® There are several ways of reading a”. One way is to read as a to the
power of n or a to the nth power.

{545 : There are several ways of reading 5”. One way is to read as five to the power of n

or five to the nth power.

5 #Y n ZAE LRSI -

@ Write 107" in decimal form.

{547 : Write 107° in decimal form.
B 107° BRI -

® Write ¢ in scientific notation.

47 - Write 35000 in scientific notation.
& 35000 DARFEECHRRIR -

B [EEFE#E Explanation of Problems

o3 iR =

Fo TEEBYITE » eI DURF G n (8 o MHEREAE a™ » 38F "a 89 n 27
For the convenience of reading and writing, multiplying a by itself n times can be written as

a™ and a" isread as “ a to the power of n.”

LAl — (E R AR ERECF AR » WKL B 1 > Al NGRS R 228 LB/ NBCRA Y /2
& D —(EIEZ A - BBIPER T 3250.25 DIRFEEECORFR NG » &/ NECRE ] /% = (]
fir 514 T B 3.25025 X 10° > (R HIFTER | 10° SR8 3 MIAFRt S — Bt NEEBE /21
L8 - AEREZE TR 0 BR 1 2 > AR NECRE R A R B 2/ NBOREAY 7238 R — (R
TR > BPIZAGER T 0.000467 DIREEECHR R - &/ NECR [ A R DU (i 8% AT 55
{E4.67 x 107 & E TR F 107* iy —4 Ry NEBE 1 R SO HE R0 - 5085/ NG
MBIV LEL - a2 BORY 1 QIR ECsRAVa BB Rz (LB %80t 0 R 1> AR
S NE L SR A CERLEISE i

How do we write a number in scientific notation?

21 B¢ B A R TR R H R R
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(1) If the number, x, is greater than 1, we move the decimal point to the left until there is only
one nonzero digit to the left of the decimal point. We denote the value as a. Then we count
how many of the places the decimal point is moved and denote it as n. We write x in scientific
notation as a X 10" where a is greater than or equal to 1 and less than 10. For example, if
we want to write 3250.25 in scientific notation, we move the decimal point three places to the
left, then 3250.25 is written as 3.25025 x 10°. The power of 10 is 3 which is just the same

number as the places we move.

(2) If the number, x, is between 0 and 1, we move the decimal point to the right until there is
only one nonzero digit to the left of the decimal point. We denote the value as a. We also count
how many of the places we have moved the decimal point and denote as n. We write x in
scientific notation as a X 10™™. For example, if we want to write 0.000467 in scientific
notation, we move the decimal point four places to the right, then 0.000467 is written

as4.67 x 107, The power of 10 is —4 which is just the opposite number as the places we

move.

If m is a positive integer, then (0.1)" = 10™" (Read as: Zero point 1 to the power of m equals

10 to the power of negative m).

W m FyEEES > A1(0.1)" = 107"

If a 1s a positive number greater than 1, then " increases as n increases

YR a L 1 REVIESEEY - n @K Al o BUEE AR

If b is a positive number smaller than 1, then 5" decreases as n increases

YR b iELE 1 /NIESE > n OK > A D" HY(E &

Given that n is a positive integer, if a X 10" is the scientific notation of a number x, then

there are (n + 1) digits in x. For example, if x equals 3.68 X 10°, then there are five plus one
which is 6 digits in x.

WIRFIRIESL S RN ARy a X 10" » ARZEIVEEE T E (n+ 1) L8 - B015ESR -
3.68 x 10’ HLEIAIELHET 5302 S+1 HALE 6 fir -

Given that n is a positive integer, if a X 107" is the scientific notation of a number x, then
the first nonzero number appears in the nth place to the right of the decimal point of x. For

example, if x equals 2.343 X 107°, then the first nonzero number appears in the 6 place to
the right of the decimal point of x.

WIRFEHTRIERSCSRoR ARy a X 107" RIEZEHE/ NEREIR S n (U BRIGIHERAE 0 HYEL
¥ o BRI 0 2.343 X 107 NEEHE S AN L BRI HIFR R 0 FUELT

22 GER T3 S 28 S R RS T N
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w EEEENBEE s
BlE—

s ¢ REAESEN - BEREEEDE - RN R EEE G EECALER L
HAH -

(FL37) (1) Write 6X6X6X6X6X6X6 in exponential form.

(2) Write (—3)X(—3)X(—3)X(—3) in exponential form.
(FF30) B ISR RECARTE A

(1) 6X6X6X6X6X6X6

(2) (=3)X(=3)X(—3)X(—3)

Teacher: When we see a number multiplied by itself many times, we will use exponential
notation to express that number.
Check this question. It says, “Find the product. (1) Write 6X6X6X6X6X6X6 in
exponential form.” Since 6 is multiplied by itself 7 times, we can write it as 6', read
as six to the power of seven. What is the base and exponent in this exponential form?

Student: The base is 6, and the exponent is 7.

Teacher: Great. Then, you can do the second question now.

Student: It says, “Write (—3) X (—3) X (—3) X (—3) in exponential form.” The base is (—3),
and it is multiplied by itself four times. I’d write it as ( — 3)4.

Teacher: Excellent. If the base is negative, make sure the exponent is outside the
parentheses. If you write — 3* that will express 3 multiplied by itself 4 times with
a negative sign in front of it.

Student: And the answer is negative 81, which is wrong.

Teacher: Terrific. Now, I believe you see the difference between the place of the exponent

inside and outside of the parentheses.

i EEE AR AT RS - RGBT -
R 1 ORI - (1) FHIEBUVSRFILL 6X6X6X6X6X6X6 -, HIf 6 FELE T
7 BATALIR 6 - FEAKIERD - BB AD - ERREES
HIRA T 2

B R 6 BT -

LRl KT o AMRERAE AT PAEEE QY NET -

B¢ S TR R TR E R
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BT REIE AL (—3)X(—3)x(—3)x(—3) » J REIR(—3) EFRECHE
TR - WEFHL (—3)" -

{RAF - ARERIE AR - FHBIEMIRR LRSI - WRIRE R 3" FER
R3RUHEC 4 TEWE -

BE RS 81 > ERREE T -

R - BAE > BAEIREE] T IEBAEIEst N -

St ¢+ ARER RS AT g A R SRS s — 4 -

(L ) Write the number in scientific notation.

(=0

Teacher:

Student:

Teacher:

Student:

Teacher:

Student:

24

DIRIERSCIRF AL, DY HL -
(1) 13000  (2)370  (3)0.0000038

Before we solve the question, let’s review what a scientific notation for a number
is. To write a number in scientific notation is to express it as a X 10" if the number
is greater than 1, or to express it as a X 107" if the number is between 0 and 1.
Notice that a is greater or equal to 1 and less than 10. (or @ is a number between 1
and 10) Now, check the first question. Write 13000 in scientific notation. To find
the number n, we will record how many places we have moved the decimal point to
the left until there is only one nonzero digitto the left of the decimal point. You can
move the decimal point on your worksheet now.

I will move the decimal point four places to the left, ending between one and three.
Right. We can write out an equation to record the process as follows,

13000 = 1.3x10000

Thirteen thousand equals one point three times ten thousand (There are four zeros
after 1, which is the same as the number of places the decimal point is moved.)
=13 x10*

By the way, how many digits are there in 13000?

There are five digits in 13000.

You will see there is a relationship between the digits of a number and the value of
n in its scientific notation. Now, write 370 in scientific notation.

It is not difficult. We only need to move the decimal point two places to the left and

B¢ S TR R TR E R
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write it as 370 = 3.7 x 107

Teacher: Great. You might see there is a pattern now. In the scientific notation of 13000, the
number of n is 4 and the digit of the number is 5. While in the scientific notation of
370, the number of n is 2 and 370 is a three-digit number.

Student: Aha, I see the pattern. The digit of the number is the number of # in its scientific
notation plus one.

Teacher: Fantastic. We will do the last question. Write 0.0000038 in scientific notation. To
find the number n, we will record how many places we have moved the decimal
point to the right until there is only one nonzero digit. to the left of the decimal
point. You can move the decimal point on your worksheet now.

Student: I will move the decimal point six places to the right, ending between three and eight.

Teacher: Right. We can write out an equation to record the process as follows,

0.0000038 = 3.8 x 0.000001 (Read as: Three point eight times zero point zero zero
zero zero zero 1)

=3.8x%(0.1)°

=3.8x107°

By the way, which is the first nonzero number to the right of the decimal point in
0.0000038?

Student: 3 is the first nonzero number and it is the 6th place to the right of the decimal point.
6 is the opposite number of the exponent in scientific notation of the number.

Teacher: Excellent. You did find the pattern between the place of the first nonzero positive

number less than one and the number of 7 in its scientific notation.

AN - EfRERE A ERMERE - TR ES - BEURERSEER R —(E
BT AREFE 1 AR R ax 10" > WIRFHS MY 0 B 1 2 f > JIF]
LW EFR R ax 107" « 73 E > a KAER 1 B/NR 10 (5% a Z/07 1 7110
2 FEHVET ) ©
AT BEYNE K 13000 R RBRERECSE o fy THE] n > T TEsisr i
RN AR ST BRI INEEE AR A —(EIEE BT - (R T AESY
REAS A% E]NECRE o

A BReaiy NSRRI RSB E B RAE 1 A3 2R -

EET : IERE o BT DB —E A AGE SRS B > WA ¢
13000=1.3x10000 (1 &% EAVNEZE - 28 NEFEE L EHELE - )
=13 x 10"

25
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ERi

B

Eh

B

Eh

EH

EERT— T > 13000 & 28T 2

13000 75 FATEF -

IR S PHETF OO BRI RS n 1 EZ A —(ER (R - BE - #2370 3%
T RRHEEEHE o

BRI - Bl A BT N AR AL o MR RR 370 = 3.7 x 107
KT » fRAJEEELEE R T @B - 48 13000 AURIE SR - n AY(EZE 4 B
FHINLEGE 5 © MAE 370 AYRHEREETE T - n AVESE 2 > 370 2 —(E = (% -

s » FEBFE T - BT UEEEREERSE T o A9E 1

KHET - AP i % —FE - 2 0.0000038 FHRMEECHEETHIAK -

By TIREFEE n o> TRATE BB EREEIAL - B NEER A8 R T —(E
JEBE T Ryl o TTLEIRISRE REA 128/ N Bk -
Bt N B RS S AL 0 TE(E 3 A1 8 2 fi

T o BATTLE H—E 5 AGEskE (e > W AR

0.0000038 = 3.8 x 0.000001

=3.8x%(0.1)°

=38x107°

NEH—$2 > £ 0.0000038 o > /NEBHBE—(EIEEHTEZ /D ?

D3 EEEIERRT o B/ NERVEEINEE 6 (I - 6 BB IR R

LEISE o
KET o RS TN 1RV —(EIEZ B L% - AIREERCIR T HYFE R n 7Y
R -

w EARE/  EE25EE »

BlE—

(F30)
(FF30)

Teacher:

Student:

How many times larger is 5° than 5°?
5 2 SHS%E? (110 FFEIH &5 5 )

This is a question from Comprehensive Assessment Program for Junior High

School Students in 2021. It says, “How many times larger is 5% than 5°.

This question tests whether you know the notation of a number in exponential
notation. .. Please tell me what  5° “and 5 * means.

5% means 5 is multiplied by itself 6 times and 5° means 5 is multiplied by itself 3

B¢ S TR R TR E R
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times
Teacher: Great. We will rewrite the question as follows,

6 3 5% 53X5X5X5X5%5
5053 =" =
53 5X5%5

(Pause for a while.)

How many “5s” can you cross out from the numerator and denominator?
Student: I can cross out three 5s. After we cross out three 5s, the answer is 125.

Teacher: You are right.

EE OB 0 FEFETbEEE T T B SISO | BETEIREEAEE

P — (R B -

PGP TS, M TS RIREATEEE ?
Bhg SPRORSHORT 6 X SERSHCET 3K
RN REF o BT RS By
56+53=i6=5><5><5><5><5><5

53 5X5%X5
(CEfE—T <)

IRE] DAy TRy BE R e 2/ 75, 2
B4 FOTDUEE =AE 5 - BRI = 5 1% BFEE 125 -
HE . BT -

plE_

(FL3Z ) This size of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) particles
differ. The research shows that the diameter of the SARS-CoV-2 particles ranges from
50 nm and 140 nm. Given that a dust mite is 200 pm in diameter, if we take an 80 nm
SARS-CoV-2 particle, how many times larger does a dust mite make than the SARS-
CoV-2 particle?

(FRSZ) ¥t SRR AV EASS IR 50 SR 2 140 FoR 2/ - JREE—({E B Fs 200 fiok
A EE B A AT — (LR 80 SRORAYH e fifi SR AR 2RI 245 2

Teacher: After the outbreaks of epidemics caused by Covid19-virus, our life was seriously
impacted. In order to fight against the virus, one of the things we need to know is

the size of the virus.

21 B¢ B A R TR R H R R
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Student: Why does the size of the virus matter?

Teacher: Good question. The virus is airborne, and one way to prevent it is by wearing a mask.
So we need to know whether the mask we wear is able to keep away the virus from
getting inside our body. According to the research, the diameter of the SARS-CoV-
2 particles range from 50 nm and 140 nm. What is 1 nm?

Student: 1 nm is 10”° meter.

Teacher: Consider a mite with 200 ym in diameter, what is 1 um?

Student: 1 pum is 107° meter.

Teacher: Let’s compare their size. How much larger is a mite than a virus?

200 pm
80 nm
200 x 107
T80 107
=25x10°

= 2500

Student: Wow, a mite is 2500 times larger than a virus!

EHL  TERTERIR AR % > TR T RESE - b T PRS0 EENER
=IOpANE
B4 L RN TR ?
ZET - EREA MR - E A RERE > RO S ETEDREERRN L - HIL > T
FUETRMIFTEY O ERE RS IR HEEA SRS - HBIHYT > SARS-CoV-2
MY EALHIELE 50 £ 140 ok 2/ « 1 30REZ/D 2
B4 1 ZSRER 10°AR
ZEh . EEEE R 200 RURAVEERS > 1 fokEZD 2
L CRER0TO AR -
EHD - EEEEFIEVA/N o EEmELE TR 2
200 pm
80 nm
200 x 107°
TR0 107
=25x%10°
= 2500
B2 0 EEERELETER 2500 % |
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Prime Factorization
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n 1= Introduction

AEREE R NE
FIAYRETRE -

B = Vocabulary

XIERERABUIETTERER

HNBELE N - WA B SRR R E A S g i

¥ b B X
divisible bR factor R
multiple ZE composite number =) 5
prime number =14 prime factorization | BRI #E
prime factor BN factor tree RN
standard factorization | fEAE/ET ladder diagram PEs A6 [
short division rEbRE in ascending order HEHF
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B HEGRBEERTGF Sentence Frames and Useful Sentences

O Tell whether A is divisible by B.

#il4] : Tell whether 62 is divisible by 3.
FlEr 62 ZAREML 3 FbR -

® A, B are the factors of C.

ffila] « 6 is divisible by 2 and 3. So 2 and 3 are the factors of 6.
6 FIDAMY 2 F1 3 BERR » AL 2 K1 3 & 6 HYREL -

® Tell whether A is prime or composite.

#i1a) « Tell whether 32 is prime or composite.
Hler 32 EEHEEEH -

O List all of the factors of A.

ey« List all of the factors of 24.
FIH: 24 FrAHIAEL -

©® Write the prime factorization of A.

4] : Write the prime factorization of 82.
K 82 HYREAE TR -

® Write A as a product of two numbers.

4] - Write 36 as a product of two numbers in all possible ways.

i 36 BRI EE TR - YT IREE A

30 BY BB EERE TR P EERRTF
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B RIEEFERE Explanation of Problems

©8 RAEA

Prime number and composite number
Now, we are going to learn the prime number and composite number.
Let me take an example: 42 divided by 6 equals 7. We can also say that 42 is the product of 6
and 7, written as 42 = 6 X 7. “42” is the product, and “6” and “7” are both factors. The whole
numbers that are multiplied to find the products are factors.
Besides 6 and 7, 42 can be written as a product of 2 and 21, 3 and 14, 1 and 42.
42 =6X7=2%X21=3X%X14=1x42
If we list all possible ways, we can find out all of the factors of 42. Therefore, the factors of 42
are 1,2,3,6,7, 14, 21, and 42.
A composite number is a whole number greater than 1 that has positive factors other than 1
and itself. For example, 42 has positive factors other than 1 and itself. And 42 is a composite
number.
However, a prime number is a whole number greater than 1 whose positive factors are only 1
and itself. For example, 13 is the product of 1 and 13. There’s no way to write 13 as a product

of other numbers. Therefore, the factors of 13 are 1 and itself. 13 is a prime number.

TR B T S B A R 5 -

Prime factor and Prime factorization
Let me take 42 as an example again. We have listed the factors of 42, and they are 1, 2, 3, 6, 7,

14, 21, and 42. Among these factors, 2, 3 and 7 are prime numbers. They are prime factors.

The prime factorization of a number is the number written as the product of its prime factors.
In elementary school, we have learned to use a factor tree and short division to factor a

whole number. I will use 42 as an example.

[Factor tree] We begin with any two factors of 42. Let’s start with 6 and 7. Then we keep finding
the factors of each branch until we end at a prime number. For 6, we can have 2 and 3. Right

now, we have 2, 3, and 7 at the end of each branch. They are all prime

: 42
numbers, so the factor tree is complete. /\
The prime factorization of 42 is 2 X 3 X 7. 6 7

/\
2 3

31 B¢ B A R TR R H R R
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[Short division] (it is called Ladder diagram in some textbooks)
We choose a prime factor of 42 to begin, and let’s start with 2. 42 divided by 2 equals 21, which

is the quotient. Keep dividing the quotient by prime factors until the remaining is a prime number.

7 is a prime number, so that we can stop here. We can write the prime 42
factorization of 42 as 2x3x7. Li
3|21
We can start with different prime factors, and let’s try 3 this time. —7
7 is a prime number, so we stop here. The prime

3 L 42 factorization of 42 is 3X2X7. Note that the prime factors may be written in a
21 14 different order, but they are the same factors. We usually write the prime
—7 factors in ascending order, from the least to the greatest. This is the standard

form of factorization (standard factorization).

When you finish the short division, the shape looks like a ladder. It is also named as “ladder

diagram.”

B4 E NS WA RHIRE BRI AR E N - A5 A i -

» EEHEFENER o
BllRE—
atHH © A EEH VE S o -

(3£ ) Tell whether each number is prime or composite.
145 ()17
(Hh32) HlEr 45 70 17 2EHEEE S8 -

Teacher: Can you write 45 as a product of two numbers?
Student A: 5 and 9.
Student B: 3 and 15.
Student C: 1 and 45.
Teacher: You are all correct. We can write 45 = 1 X 45 =3 X 15 = 5 x 9. All the positive
whole numbers listed above are the factors of 45. In addition to 1 and 45. There
are other positive factors. Hence, 45 is a composite number.

Can you write 17 as a product of two numbers?

32 B¢ B A R TR R H R R
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Student A: 1and 17.
Student B: 17 and 1.
Teacher: We can write 17=1X17, or 17=17X1. These two expressions are the same

because of the commutative law (AZ#4/#). 1 and 17 are the only two factors of

17, so 17 is a prime number.

ERl - UREE A W [E R AR R 45 15 2
B4l SHI9-
B2 3F115-
B4 3 1145
Zhl : ARPIESRIES T - AT LI 45 = 1x45 =3 X 15 =5 X9 < Fra5IHAY
TERRBCERIE 45 WSS - BR T 1 #1045 24 » i HAth IE RS - (NIt > 45 @ —
=y Y
rRE RS AR AR o 17 18 2
Bl 1f17-
A2 178011 -
RN BT 17 =1x 17> 517 =17 x 1 » fHFSCRE - B {EEEE -
LR 17 72 17 HyME—RI(ERNE > Al 17 2 — 5% -

B
s T AERE B NEOE - IR AR

(9537 ) Write the prime factorization of 200.
(h=7) K 200 AyfEAE R o

Teacher: You can find the prime factorization of 200 with either method, factor tree or short
division. Here I would like to demonstrate the short division again. First, choose a
prime factor to start.

Student: 2.

Teacher: Alright. 200 divided by 2 is 100. Write the quotient, 100, below 200. Then keep
dividing 100 by a prime factor.

Student: 5.

Teacher: Ok, 100 divided by 5 is 20. Write 20 below 100, and then keep dividing by a prime

33 GER T X =2 SN ESNE xS
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Student:

Teacher:

Student:
Teacher:

Student:

Teacher:

Student:

Teacher:

Student:

Teacher:

EH

B
- ¢
B
- -
B

factor.

2.

Ok, everyone, please complete the process. (After 2 minutes) Would any of you like
to show your short division on the board?

Me.

Yes, please.

2200
50 100
2120
5110
2

Good job. According to the short division, we can write the prime factorization of
200 as 2 X 5% 2 X 5x2. When factors are repeated several times, we can use
exponents to write prime factorization. An exponent shows how many times the
base number is used as a factor. So, the prime factorization of 200 can be expressed
as 2° x 52, which is also the standard form.

Is there any other way? Do I have to start with 2 all the time?

You don’t have to start with 2 all the time. Let’s try another way. Please find any
two numbers whose product is 200.

4 and 50.

We can write 200 as the product of two numbers, as 200 = 4 x 50.

We write 4 as the product of two numbers, and write 50 as the product of two
numbers, as 200 =2 X 2 X 5 x 10.

Keep doing this, write 10 as the product of two numbers, as

200=2X2X5%X2 XS5,

Finally, the prime factorization of 200 can still be written as 2° X 5.

{Ra] DURRHR RS bR A2k Y 200 VB RE 2 - SRR ICE R
PRIZAVTA - B > B E BN GG -

2

%Y 2200 FREL 2 By 1005575 100 Z34E 200 7 - AR B HEINEA R 100-
5

%FHY > 100 FRELS £ 20 © K535 20 Z54E 100 77 » 2M&4EE R ENEERRR -

2o
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FHY > BERZFE—RESERE © (2 8EtR ) A ATEERR EEHAERRAL 2
?ij o
Ty s BB e
21200
51 100

2120
510

2
1RAF | AR ERE - I 0T DA 200 FVE RS i B2 X 5 X2 X 5 X 2 &
RIEEE R R0 > B 0] DA e Rk TN E RE s E = - 58 E &
PRI ER A2 - BRI » 200 BYE R R T IR B 20 x 57 a2
fﬁ °
B HAMTITES ? ITREREENE 2 FEsRn 2
NNEFERE 2 Brts o BRI A 704 o 5B EE R ESEfE £ 200 AL

P

%o

4 H150-

FAI AT LAKF 200 5 R WA EE TS - 40 200 = 4 X 50 © % 4 Z R EET0Y
TefE - 1 50 B RN EE T HYTRE - 41200 = 2 x 2 X 5 x 10 « EEEHEM 0 7 10
BT E A TRRE » 41200 =2 X 2 X 5 X 2 X 5 o 5% » 200 (SRR
—REFRE2 x5 -

w EARE/  EE25EE »

BlE—

st | ANERE ENEOE - IR R

(L) If a composite number has the first four prime numbers as factors, what is the

smallest number it could be?

(30 FE—aBNEE &5 NYVU(EEE - 5507 & Bum YR RE(E K] 2

Teacher:
Student:

Teacher:

35

What are the first four prime numbers?
1,2,3,and 5.
A prime number is a whole number greater than 1 whose only positive factors are 1

and itself. According to the definition, 1 is not a prime number. Please revise your

B¢ S TR R TR E R
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answer.

Student: Ok. The first four prime numbers are 2, 3, 5, and 7.

Teacher: Correct. Let me ask you one more question. How many factors does this composite
number have?

Student: 4. The question said so.

Teacher: Any other thoughts?

Student: At least 4! From the description, I only know that it has the first four prime numbers
as factors, but I am not sure whether they are the ONLY factors or not. It might have
other factors. This question didn’t explain clearly.

Teacher: Aha, you found the tricky point. If this composite number has other factors, then there
are infinite possible answers for this composite number. The prime factorization of
this number is 2 X 3 X 5 X 7 X any number. However, have you noticed that the
question asks for the smallest possible answer?

Student: If we multiply by 1, the answer should be the smallest. Am I right?

Teacher: Correct. In this case, the prime factorization is 2 X 3 X 5 X 7 X 1. Therefore, the

product is 210, which is the smallest composite number.

AT A A B B 2

AT 12350

i EBORISAR | BRA | ASEWEERE S - RSEEER | TR
B AT ERIVEE -

Bk AR AIDUEEBOR 2 3 ST -

4 TEHE - SRR — (R - (A A R 2

k4o FEEREHER -

A AR ?

ok B/ 4 [ | RIS R TR S B (B R TR
HEAMRY - EEEEREE -

A IR ETRIAE T - AR A BOR A FA R A SR AT AR
SRR R 2 X 3 x 5 X 7 (BB - Kl » (FE LRI ERIETR
/N AT R 5 508 2

Bk QURTEDL 1 o SRR - B 2

AT EHE - ISR T ERBSER 2X 3% 5x 7x 1« Fit - FeE 210 &
RN £ -

30 B¢ R AT AR TR R R 3



37

R TINEF TR T 2R Y P o EMAELEHBHAEHRD

pIRE—
st AN TR T A R RERE -

(32 ) The area of a rectangular field is 120 cm?. Find all possible whole number dimensions
of the field. What is the smallest perimeter?

(H37) —RENAVERE Ry 120 cm?® > SERAFTA PTAERYE ~ B (CREEUE) R( 2 SNy
A& R ?

Teacher: The area of a rectangle is the product of its length and width. The dimension refers
to its length and width. How do you solve this problem?

Student: We can find the factors of 120 first. Then pick two numbers whose product is 120.

Teacher: Can any of you provide an answer?

Student 1: 2 and 60.

Student 2: 10 and 12.

Student 3: 3 and 40.

Student 4: There are many possible answers. So how do I find all of them without missing any
one?

Teacher: This is a good question. I suggest you try factors in ascending order. Let’s start with
the smallest factor, 1, and we will have 1x 120. Then try the next factor, 2, and we
will have 2X 60. Then try the next factor, 3, and we will have 3x 40. With this
pattern, you can find out all possible dimensions.
Listed below:
120 =
I X120=2%X60=3Xx40=4X30=5%X24=6%x20=8%X15=10x 12
The perimeter is the boundary of a closed figure, and it is the sum of four sides.
Can you tell which dimension has the smallest perimeter?

Student: 10 X 12. The perimeter is (10 + 12) X 2 = 44,

Teacher: Correct.

RN FEPAYERE RN R RS - A NMERE HAR ST - A ks
EREH ?
Bt BFIaI ekttt 120 AYINE - PAEDREERT(ERRIR Ry 120 S -
ERl : SERGEEE ?
B4 1 2F160 -

B¢ S TR R TR E R



ERTIFERT 2K o EMAELEHBHAEHRD

B2 10F112 -

4231 35140

B4 HEETIRIVEE AV R EREFTENE R TR R —(H 2

R ¢ B (AR - TR R SR - PR N 1 BRAS -
PV 1% 120 - {2 B3 T—HERE 2 - BlPVE 2X 60 - A& E M T —(HHEK
30 RV 3% 40 < A TIE(ER - (KT DS TR R -
4R
120 =
IX120=2%X60=3%Xx40=4X%X30=5%X24=6%X20=8X15=10x%x12
R EPABIATE - 00 I o e SHROME R < R IS 2

BA D 10x 12 FAEE 0+ 12) X2 =447 -

HH BT

plE=
seE A FE NS g L A S AV -

(FL3Z ) Tony is going to use some digits from the prime factorization of 126 for his locker’s
code. The prime factorization of 126 is a X b X 3°. He is going to use a, b, and ¢ to
create a 3-digit code. Please list all possible codes for Tony.

(F30) e HERE LR 126 - RS EIH R B SR A 1Y &6
126 HYERNEIIERIER a X b x 3% o FHFEH a ~ b I ¢ FE—H={r8H#
b5 - SHYIHATA A ACE RV B IS4H & -

Teacher: Let’s work on the prime factorization of 126 first. You can use any method to figure
this out.
Student A: 126 =2 x 7 x 3%, s0ais 2, bis 7, and ¢ is 2.
Teacher: Well done.
Student B: But if I write in different order, the answers are different. 126 = 7 X 2 X 32 s0a
is7,bis2,and cis 2
Teacher: Indeed. Let’s write down the codes first, and then tell the difference. Please use 4,
b, and c to create 3-digit code, and remember that you can switch the orders for a,
b, and c.
Student 1: 272,227, and 722.

38 B¢ B A R TR R H R R
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Student 2:
Student 3:

Teacher:

4
B
i

B

ZH

B
B2
B3

-

722,272, and 227.
The answers are the same!

Yes, you are all right.

PERAM ek 126 IVERE R > () J77AE AL -

126 =2x7x3% FiblaZ2 b 27 ciE2-

AT -

(ERAFER LR EIEFE » EERGRE 126 =7x2x 3% Filla & 7>
bE2:cE2-

HEF AL - SRR &S - AN HER - FEH o~ b Fl ¢ B =AM
YRS » SEEC 0 a ~ b HI e WYIERE O] DIASHA -

272~ 227 f1722

722 ~ 272 F1227 -

EHEE 1R

Y IRTTAE B -

WP BB EFRET R B F 3% 7
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Greatest Common Factor & Least Common Multiple

BT TR E S E RE R T FEA RGN

B % Vocabulary

XEREE NI E TSN HE

BYEART P S AKELEHZHE D

B4 B R AN B R/ NAE BRI EDE - WA ES SRR R B A S & 2
H

¥ b B¥ hX
common factor NHRE greatest common factor (GCF) | Fx R AR
common multiple | AZH least common multiple (LCM) | Bt/NAfZEL
relatively prime EN=] multiple RZE

m HEGQRHEERTGF Sentence Frames and Useful Sentences

® Find of

#1457 : Find the greatest common factor of this set of numbers.

B H B IR AR AR -

® What is the of ?

#4] : What is the least common multiple of 6 and 127
6 F1 12 B/ NAEE R {A] 2

40 B¢ B R TR

HEERT
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B RIEEFERE Explanation of Problems

©8 RAEA

[Greatest common factor]
We have learned to find the factors of one number. In this section, we will find the greatest

common factor of two or more numbers. Please see the following example.

Factor of 24:1,2,3,4,6, 8, 12, 24
Factorof 18:1,2,3,6,9, 18

Factors shared by two or more numbers are called common factors. 1, 2, 3, and 6 are the common
factors of 24 and 18. Among these common factors, the greatest one, 6, is called the greatest

common factor. We usually use GCF for abbreviation.

To find the GCF, we can list each number's factors, like what I did above. We can also use the

prime factorization for GCF. We write the prime factorization of each number.

24=2x%x2x%x2x3=2"%x3
18=2X3x%x3=2x3?

Find the common prime factors: 2 and 3. Then we find the product of the common prime
factors 2 X 3 = 6. This product of all the common prime factors is the greatest common factor.

In addition to these two methods, we can use short division (ladder diagram) to find the GCF.
We begin with a factor that divides into each number, which means finding a common factor of
these numbers. Keep dividing until these numbers have no common factors except 1. Lastly, find

the product of the numbers you divided by. 2 X 3 = 6. 6 is the GCF of 24 and 18.

2] 24 18
312 9
4 3

If the greatest common factor of whole numbers is 1, those numbers are said to be relatively
prime. For example, 3 and 4 are relatively prime.

BT ERARNRE > M =FEREIR RN NBHTTE  FIEE ~ NBUOTRE ~ RAbRE -

“ B¢ B R RS TR EF R
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[Least common multiple]

A multiple of a number is the product of the number and any nonzero whole number. Let me
exemplify multiples of some numbers.

The multiples of 9 are 9, 18, 27, 36, 45, 54, 63, ...etc.

The multiples of 6 are 6, 12, 18, 24, 30, 36, 42, 48, 54, ... etc.

The common numbers which exist above are 18, 36, and 54. These numbers are called “common
multiple,” the multiple shared by two or more numbers. The least of the common multiples, 18,
is the least common multiple (LCM) of 9 and 6.

In addition to listing out the multiples to find the least common ones, we can use prime

factorization. First, we write the prime factorization of each number:

9 =3

6=2xX%3

Then, we find the product of the highest power of each prime number in the prime factorizations.
The highest power of the prime number 3 is 3%, and the highest power of the prime number 2 is

2'. The least common multiple is 32 x 2! is18.

In addition to these two methods, we can use short division (ladder diagram) to find the LCM.
We begin with a factor which divides into each number, and keep dividing until these numbers
have no common factors, except 1. The least common multiple is the product of divisor and the

quotients. In this case, divisor is 3, and the quotients are 3 and 2. The least common multiple is

3x3x2=18.
3] 9 6
32

B NAE R M =RER B Ey N BRIV 77k  FIEBRE ~ INEUTBRE ~ RakRk
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(L3 ) Find the greatest common factor of 42 and 98, using prime factorization.
(H30) FIFE RO ESR S 42 7198 BYEm KA HE -

Teacher: Please list the prime factorization of 42 and 98 respectively.
Student: 42 =2X3 X7, 98=2X7x%x7
Teacher: Then find the common factors now.
Student: 2 and 7.
Teacher: Find the product of the two numbers.
Student 1: 14.
Student 2: Why do we always find the greatest common factor, not the least common factor?

Teacher: Because the least common factor of two or more numbers is ALWAYS 1.

EHT  FE RIS 42 M1 98 HYERE i -
A 42=2X3XT798=2X7X%X7
ZEN . BT MR EE RS -
B 2/
EHN ORI B -
Bl 14-
B4 20 R ERERE R ARE - kR NVARE ?
ZEN . R MEEEAEE T R NARBUKEEE 1 -

5 =8 —

i« AR DANE A oR s VA E -
(#7) Find the least common multiple of (1) 5 and 11 (2) 4, 5, and 13.
(FP30) gy NVAEE (DSAI11(2)4~5 F113

Teacher: Please list the prime factorization of 5 and 11 respectively.

Student: 5=5%1 and 11 =11 X 1.

43 GER T X =2 SN ESNE xS
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Teacher: We find the product of the highest power of each prime number in the prime
factorizations for LCM. What is the LCM?

Student: The LCMis 5 X 11 = 55.

Teacher: Actually, when numbers are relatively prime, the LCM is the product of the
prime numbers. Let’s see the second question. Find the least common multiple of
4,5, and 13.

Student: The common factor of 4, 5, and 13 is 1. They are relatively prime.

Teacher: Yes. How do you find the LCM?

Student: 4 X 5 X 13 = 260.

Teacher: Correct.

Zhf 0 BV 5 R 11 VB REE -

BA T 5=5x1>11=11%x1-

Zhl - HERBO R HATE B RS KAV - USRS NAEE - S NVAEENE
e

B By NAERIE S5x11=55-

RN BHRE 8BTFRLER - NAEEEUEE BRI o AEACE R Q)Y NE -
At 4~ 513 Ay VA SR -

g ASSHBHIARER 1 - AIEREE -

Rl B AR E R AR ?

BT 4Xx5%x13=260-

D IR

4 B¢ S AT RS HCOR TR SR R
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(L3 ) Students are planning to hand out snack packs to orphanage children. The students have
48 pieces of handmade cookies and 360 candies. Every pack has the same contents
and no leftover items. What is the greatest number of snack packs that can be made?

(FF30) B4 TR R0 OB I Be Y ZE - fME 48 | TREEHEZA 360 FHIER -
{EBE AN EYZMEE - T H &S5 ARIERY) - SERIE 2 nl 4 207 R0
A1 ?

Teacher: I will use some symbols to analyze the questions.

48 = A (candies per pack) X m (number of packs)

360 = V (cookies per pack) X m (number of packs)
m is the number of packs; A is the number of candies per pack; V is the number
of cookies per pack. Please note that we use different symbols for candy and cookie.
You can see that m is a common factor of 48 and 360. The question is asking for
the “greatest number” of packs. Therefore, we need the greatest common factor of
48 and 360 for m.
Now, please use prime factorization to find the GCF.

Student: 48 =2*x3 ;360 =2°>x3*x5

Teacher: What are the common prime factors?

Student: The common prime factors are 2% and 3.

Teacher: Can anyone tell me how to get the GCF?

Student: The product of all the common prime factor.

Teacher: Correct. The greatest common factor is the 2° X 3 = 24. The greatest number of
snack packs is 24. Can you tell me the number of candies and cookies in each
pack?

Student: 48 =24 x 2; 360 =24 x 15
Each pack will contain 2 pieces of handmade cookies and 15 candies.

Teacher: Well done.

4 B¢ B R RS TR EF R
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EhR . g AR TE -
48 =A (FEBEREE) xn (BEHE)
360 =V (FHHHEE) xn (FEHE)
Hom A E - ARBEEREE  VAEEEHNZEE - 55 FEERMEAR
B RFSR AR T BRI -
{RAIDUEE] » mig 48 1360 YRS - RIEZK i ) Tl &mB e -
PRI FRPIEEEE 48 F1 360 MR A AR ECRILE - -
WAE > B HE R R R A ARE -
B 48 =2"%3:360=2°x3"x5
EHT DR EAYE R ?
B SERVERECE 2 f3
ZHT A ARSI R R AR AR ?
B4 A REEREEE -
HHT  IERE - BRARNEE 2° X 3 = 24 | ALY 24 U - (REE S TTRIS ORI
ARG 2
Ba/ T 48 =24%2:360=24x%15
TEA 2 T THHZIA 15 FiEE -
EHT 98 1RAF -

plE_

st ¢ IE A R VA B R H A R

(L) You have a bag of pencils. The pencils in the bag are counted by threes, fives, and
sevens. Please answer the following questions:
(1) If there is nothing left over each time, what is the fewest number of pencils that
could be in the bag?
(2) If there are exactly two pencils left over each time, what is the fewest number of
pencils that could be in the bag?

(30 e —4%% > F=(0—% BLofE—% St
(1) BXRBECELARERITZE - R ARER/ AR E ?
(2) EFREGEEIGHRIERN L F - LN ATRER AR F 7

Teacher: When you count the pencils by threes, there’s nothing left. It means that the number

of pencils is the multiple of 3. When you count the pencils by fives and nothing left,

40 B¢ B R RS TR EF R
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Student:
Teacher:
Student:

Teacher:

Student:

Teacher:

Student:

Teacher:

Student:

Teacher:

Student:
Teacher:
Student:
Student:

Teacher:

EH

B
- -
B
- ¢

what does this mean to you?

The number of pencils is the multiple of 5.

Yes. When you count the pencils by sevens and nothing left, what does this mean?
It is the multiple of 7.

Correct. Based on the information, we know that the number of pencils is the
multiple of 3; meanwhile, it is the multiple of 5 and 7. Therefore, we can say that
the number is the “common multiple” of 3, 5, and 7.

But there are many multiples, which one should we choose?

Do you see that the question is asking for “the fewest” number of pencils? It means
that the question is asking for the least common multiple.

So... the least common multiple is 3 X 5 X 7 = 105. The fewest number of pencils
is 105.

Now move on to the next question: If there are exactly two pencils left over each
time, what is the fewest number of pencils.

Why are there pencils left over?

The reason is that the left-over pencils are not enough to be counted as a group of 3,
5, or 7. There are only two pencils left. Therefore, the fewest number of pencils is
105+2=107.

We just need to add the extra two pencils. You may doubt the answer. How about
checking the answer?

Count 107 pencils by 3... How many groups of 3 would you have? How many
pencils are left over? You can use division: 107 <+ 3

107 =3 =35 ...2, 35 groups of 3, and 2 pencils left.

OK. Please check 107 =5 and 107 = 7.

107 =5 = 21...2. 21 groups of 5, and 2 pencils left.

107 =7 = 15...2. 15 groups of 7, and 2 pencils left.

Correct. The fewest number of pencils is 107.

EIRU =88 R—HaT R > IR A ZEHRIINE - ERIRENENRERZ 3 W
ER - BRI EE BT R (R ZeRIVENE - BRI ?
REEE 5 IYEE -

B o AT Ry —dHEt H - A SRR > B RMTEE ?
RTEEVEEZ 7 HIEE -

FRIBIELEEGN - BPIHIEE I HVEETE 3 ISR R 5 70 7 AUEE0

B¢ S TR R TR E R
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PRI FRATAT AR S S 2 3 ~ S THY T A% -

B4 [HERZEEE WF‘?F@E%%?E%EH}JB% ?

RN RERIMEER &) 8 ERHEEIE RN N B -

B2 JIEE.. a:z/J\N%-éﬁ'&E 3X5x7=105 - f/PHVEHZ 105 X -

ERh  RAEEE T —ERME - AR M E e R VAR E?

B4 BHTEEER THIE?

HAG RN TAVER BT A 3 S B0 7 Y—4H o HEITNRE g o [NIE - /0
EEIE 1054+2=107 o
A A BRI FEEIMI L - IRTRE e S BN R - HEERRAEE
g ?
#0107 7% 53 EE—H. IREHE /DM 3 LR 0 BRI N /0% ? IRA]
DUFABRE £ 107 =3 -

B 107+5=21..2> 3 XE4ANE3SH T2 HE-

HHR Y EEERE 107+ 5SA1107 <+ 7 -

a4 107+5=21..2 5ZFE4HA214H > T2 %

A 107+7=15.2>7ZFHWA 154> FHF2ZZFE -

il IEHE - B/ DEVEEDE 107 37 -

plE=
st A s NAE R H A SR

(L) Serena helps in the recycling house for community service every 6 days, while Martin

helps in the recycling house every 4 days. They start their community service on the

same day. When will they both be in the recycling house for community service again?

(132) Serena & 6 K& EEF U E Mt &R TAF > Martin & 4 KREEJFREU=
& A TAE - M ALER—RBFtaErt @R TIF >~ — AR R
FEE IR RIS A s i & PR (% 2

Teacher: Serena goes to the recycling house every 6 days, and Martin goes to the recycling
house every 4 days. So the days that they work together are the multiple of 4 and 6.

Student: 12, 24, 36, 48, etc.

Teacher: The question is asking for the next day that they work together. To determine

the next day that Serena and Martin work together, find the least common

multiple of 4 and 6.

48 B¢ B R RS TR EF R
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Student: That would be 12.
Teacher: In 12 days, they will work together in the recycling house.

Rl - Serena &5 6 KRE—XERCIULE » i Martin &5 4 KE— AL > it ff—4E T
TERYREDE 4 1 6 HYAEEL -

Ba/f 122436 48 S o

EHT - EREEERMAT N TAERYHEH - Z4LH Serena 1 Martin —iE T{EHY
T—K - FREHRE] 4 71 6 BB NVAEEL -

24 FisiE 12 -

Rl B 0 12 Rig o fMERF S AR E R [ = AR o

9 B¢ B A R TR R H R R



““J
®

'f“?z?*ﬁﬁﬁ“f‘*i%ﬁv?m , EMASERSHRED DL

oo — _\_

BN DEBIINEERGE

Addition and Subtraction of Fractions

IR EEEREHR T EER R

n 1= Introduction

LR TTHER o BT IABLEGE - 552 R T R By S s
/INEURERERIAG T o BT BV IAERRGARY - S E R
B/ NAEERIR R AN -

R LA R BT L~ T o
TIHRTY o LA

B = Vocabulary

XIERERNBUIETTERER

50

¥ th3Z ¥ th3Z
integer ES g equivalent fractions FETH
fraction 538 simplest form ¢ [ 77 8
decimal IINERL proper fraction Hoos
denominator PARSA improper fraction (ETaxE 1
numerator Vamn mixed number T
rational number | HEIE] common factor NHRE
whole number JEEEEY common multiple NEE
half —F greatest common factor, GCF | e AAKREL
third = =43Z— |least common multiple, LCM | FxAAEZEL
quarter i fraction reduction &J57
fifth Fi45r2— | fraction expansion B

B P F A

BREFRE

TiREp

EEHER
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1. Half, third, fourth, fifth, sixth, seventh, eighth, ninth, tenth, ...hundredth, thousandth

: 1 over 2 ; one half

: 2 over 3 ; two thirds
2% : two and three fourths/quarters

1= : one and a half

1
2
1i0= 0.1 = 10% : tenth

1 .
o= 0.01 = 1% : hundredth

2. Sy R R BEEA
B8 A PR R 43T~ (numerator) B143-RE(denominator) N 35 37580 % - AR Tl D43 B the
top number ( _F7J5) F1 the bottom number ( [ ) 2KFER -
#1140 * For two-thirds, the numerator (top number) is 2. The denominator (bottom

number) is 3.

B HEQEHEERAGF Sentence Frames and Useful Sentences

©® Divide (break apart) into .
( is divided into J)

fi4](1) : The teacher divided our class into four groups.
EEIE DT EEAE

#14)(2) : The rectangle is divided into four equal parts.
RAGAR T I -

> B¢ B R RS TR EF R
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® Multiply/Divide both the numerator and the denominator by a non-
zero number.

3
#l4)(1) : To find the equivalent fractions of S (read as: three-fifths), multiply both the
numerator and the denominator by a non-zero number.

Loy 2 Z i oy T B BRI DA — (B E AR T - A IS B E 8 -

3
#l2) : For p if we multiply the numerator and the denominator by negative two, we get

-6 -6 3

=T (read as: negative six over negative ten). =T is equivalent to —.

By 2 =0 FEOTRIEISRLLE = » aRBAT 28N B2 =M%
(ERAE '8

20 4
#453) : If we divide both the numerator and the denominator of s by five, we get Y

(read as: four over negative three). This process is called fraction reduction.

MR Z W TS RIEIRR DAL ARG R =51 20 - IS (E AR S

g3 e
©® Reduce/Simplify (the fraction) to its simplest form.
Write (the decimal) as a fraction in its simplest form.

#l4(1) - Reduce — ;—‘1‘ (read as: negative fourteen over ninety-one) to its simplest form.

2 . .
It becomes — G (read as: negative two over thirteen).

BN+ Ut R AURER =02 -

#l4]2) - Write 0.25 (read as: zero point two five or twenty-five hundredths) as a fraction in its

1
simplest form. It is 2 (read as: one quarter).

EERE AR E - BT — -

> B¢ B A R TR R H R R
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® For (a fraction), the numerator and denominator have a
common factor

22
#a)(1): For 5 (twenty-two over fifty-five), the numerator and denominator have a common

factor of 11 (eleven).
T T A —EARE 1T -
2
#4]2) « For P (two fifths), the numerator and denominator have no common factor other

than 1.
Ao ZiE S PR EREEE 1 DM ARE -

® Convert (fractions) to a common denominator

f4)(1) : When adding or subtracting fractions, we must first convert these fractions to a common

denominator.

A [ AAS

ST BT IIRGER > B MESEIEE Rl BUE (bR R 73 B -
#4)(2) : To add two-thirds and one-fifth, you need to convert these fractions to a common

denominator of 15 -

STR =2 iy 2 — W RAEE R E S B B E Ry 15 -

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

BI() : Order —3 | —3

g s s = VU IR s = W 1 b s = W N2l P T I

and —g from least to greatest.

1 2 3 .
#i4E)(2) : To order 33 and n from greatest to least, we have to convert these fractions to a
common denominator.

Ry TEEER =y Z— ~ =53 Z RIS Z =YK/ » BP0 /R e il o3 HE 52 S 18 57 3
HY o3 BHE R FHEIY RS R -

>3 B¢ B A R TR R H R R
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(7 (a fraction) plus/minus (a fraction) equals (a fraction).

) :% (two fifths) plus % (one fifth) equals % (three fifths).
a2 gz —FRATZ2= -
) :% (two fifths) minus 1 (one fifth) equals % (one fifth).
LS \Z— ENTTZ— o
(8 (A fraction) of is / are

#14)(1) : Three fifths of the students in this class are female.
Bt EFRSy 2 =M AERL A -

#1432 : Ahalf of 10 is 5.
T —FERE -

m [EEE;E#% Explanation of Problems

o8 :RAA ®

In this section, we will cover the addition and subtraction of fractions. The commutative and
associative properties will also be applied in this section. Students have to familiarize
themselves with how to convert fractions to a common denominator to add, subtract, and order
fractions.

Remember that the order that we say a fraction in English is different from the order that we

say a fraction in Chinese.

BEEEENREE o
plE—
SR RS BOIENEAER  GESEIES -

e 4 3
() Evaluate m + .

LHA4 3
(P30) B o420

> B¢ B R RS TR EF R
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Teacher: To add these two fractions, can we add the numerators directly?
Student: No. The denominators are different.

Teacher: What is the least common multiple of 21 and 7?

Student: It is twenty-one.

Teacher: Great! Let’s convert these two fractions to the same denominator. What will you get?
: 4 9
Student: Four over twenty-one plus nine over twenty-one. (Z + Z)

Teacher: Now, can we add these two numerators? Explain it.

Student: Yes, we can add the two numerators because they have the same denominator. It is
. 13
equal to thirteen over twenty-one (E ).

Teacher: Is it in the simplest form?
Student: Yes, because the numerator and denominator do not have any common factor other

than one.

ZH ﬁ TR - P AT AR REE s T A0S 2
B4 s AR -

2 21 %D 7 B/ NA RIS Y
B E21-

LR AT | BTSRRI (E o BeR A EIRY o B SRR ?

B :i io
2L TRET

LRl R DEEE R (E T ? 5B E -

/
D

BE HDL BASEHER > ISR S -

SRy hbay
g By IR TRIGTREER T 1 DS HAt A REL -

o5 By SR EFRETREP EFRR F
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f5leE —
stBH ¢ LU Ry BUINAELBORMIEAER - BEsKHAERAIER -

e 9 9 2
(ZE37) Evaluate ﬁ+ [(—1—7) +ﬁ]

(=0

Teacher:

Teacher:

EH

56

Student:

Student:

Teacher:

Student:

Teacher:

Student:

.

9 e 9N 2
AH T I(=5) + 4]

Commutative law of addition means that you can interchange the positions of
two numbers when these two numbers are added.

That is, a plus b equals b plusa (a + b = b + a).

Here, I would like to interchange the last two terms, ( — 1—97) + % = % + (- 127 )-

: 9
The new expression becomes — + |

2 9
1 ﬁ+(_1_7)]'

Can anyone tell me the purpose of interchanging these two terms?

After interchanging these two terms, the first two terms have the same denominator.
Then we can add the numerators of the first two terms directly.

Correct. What is the new expression in this step?

The expression becomes nine over eleven plus two over eleven minus nine over
9 2 9
n n. — — — —
seventee (11 + 5 17)

What is the sum of the first two fractions?

It is eleven over eleven, which is one.

) . . 9
Yes, the expression becomes one minus nine over seventeen (1 — - ). How to do the
subtraction in this case?

. : 17
Convert the integer one to a fraction as seventeen over seventeen (ﬁ ), then the

: 17 9 . 8
expression becomes (ﬁ — ﬁ). Therefore, the answer is eight over seventeen (ﬁ)'

ILARIA AR E W (EBC AR » 7RA RIS W S I E - e

sRoallEbERbINEa (a+b=b+a)-

B BASSHRTEIVE () + o=+ (= 5)

B¢ S TR R TR E R
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Lo 9 2 9
B T+ [+ (=53]

AN BTSSR REAY H 190 2

sk SHRUERPEE » AIAPEEA N - AEHT0] IR RTREN 5 T4
o -

i B - B SIRER TS 2

BB (G ) ¢

4 RIRIES BETRIRS D 2

B S R
ERT R FERER T (1 - 35) o PR B 2

9 8

" N 17 PR N NP 17 S e
B REREE R (S) > AREEREAERT (-1 - &FE@) -

flgE=
SRHE © BERER Y B R B AR AR o A T A5 iR B 5 B
AT TEEETE ) S -

(337 ) Evaluate [l%—(—%)] +(%).

(30 st 12- (= D)]+ D)

Teacher: Write the mixed numbers as improper fractions. What do you get?

Student: It is five-fifths plus two-fifths (g + %). It turns out to be seven fifths (%).

Teacher: You are correct. The expression becomes E —(- %)] + (%).

Can anyone tell me the simplified form of negative three-sevenths — (— %)7

Student: Double negatives cancel each other, which makes a positive.

. .. 3
Therefore, it becomes positive three-sevenths (;).

Teacher: Associative law of addition means that you can add the terms in any order.

> B¢ B R RS TR EF R
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.. T 3.2
Here, the new expression is (E + ;) +o.

Which two terms can we add first?
Student: The second and the third term. (Three-sevenths and two-sevenths)
Teacher: After we add these two terms, what is the new expression?

Student: Seven-fifths plus five-sevenths (% + %).

Teacher: How to add these two terms?
Student: Convert the denominators to the same number, 35.
Teacher: When we have the denominator, 35, what is the new expression?

Student: . . .
uaen Forty-nine over thirty-five plus twenty-five over thirty-five. (g + g)

Teacher: Now, the answer is almost there. Anyone of you want to give it a try?

Student: Forty-nine plus twenty-five equals seventy-four.
. . 4
Therefore, the answer is seventy-four over thirty-five. (;—5).

Teacher: Because seventy-four over thirty-five is in its simplest form, it is the answer to this

problem.

B S R - RS RIS/ 2
» AERIZERL £ -

18
HE

e BRERK [T (-] +C) - AAmEETH- (—3) Bk e 2

pli
HE

BREIE - EEEBEEIERY - Hi MM%T
Rl IAGEERARIAM AT LA E AR -
fEEA - HTHYREE ﬁm( + )+-° W R I AT LAS AR 2

pli
HE

ERMEZE G+
T A > R T 2
s (4.

T AR TREN ?

EUL NG RHERE S R T R INAEEL > 35 -
EHT E YRR 35 0 - IR

58 GER T X =2 SN ESNE xS
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B (Z+2)
EHOBE  BEPEART - A ASHEES 2

z%it@+%=moﬁ%’§$%§

. 74 773 =1 o B N
i L ERRBAB FLUSHREE -

w EARE/ EE5EE

pIE—

stEH ¢ IR S B A o BRI A A& bR R AR O Ry B B
TTEEILS - FEN TR SRR I A SEEHE RIS -

(3L ) Find the distance between point A and point B given the coordinates of them are

—2% and 113—O respectively.

(30) SREER EAC= 23, B(1 ) ISR -

Teacher: Try to draw a line and plot the two points on this line.

Which point is on the left, and which point is on the right? Explain your reasoning.

Student: Negative two and three-fourths ( — 2 %) is on the left.

3. . 3. 3
One and three-tenths (1 E) is on the right because 1 1o s greater than —2 -

3

) 3. 3 3 )
Teacher: Since 1 o 1 greater than _2Z , 1 o (-2 Z) would be the distance between the two

points. How to evaluate the difference?
) .. 3 3
Student: Because double negatives make a positive, we have to evaluate 1 m +2 "

Teacher: It is noted that the two fractions have different denominators. Therefore, we have to
convert the two fractions to the same denominator. What is the least common multiple
of 10 and 4?

Student: Because 10 =5X2 and 4 =2X2

The least common multiple is 5 X 2 X 2, which is 20.

>9 B¢ R AT R TR E kT
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Teacher:

Student:

Teacher:

Student:

Teacher:

Student:

Teacher:

Student:

Teacher:

If the denominator is 20, what is the new expression?

Here, we add the integers and fractions separately.

You would have one plus two and six over twenty plus fifteen over twenty.

What do you get?

Three and twenty-one over twenty.

Twenty-one over twenty is an improper fraction. So we have to convert it to a mixed
number. What is the mixed number equivalent to twenty-one over twenty?

One and one over twenty is equivalent to twenty-one over twenty.

Okay, let’s find the final answer.

Three plus one, and then plus one over twenty. What do you get?

Four and one over twenty.

Correct. Therefore, the distance between these two points is four and one over twenty.

H— FRERIAE TR A {785 W —(ERGE /2 8E - WE— RS2 ©? SRR R IRAY
HiE -

(—23) BEFEAIE - (1) MEEAE » A (15) K (-2 -

BB (1) KR (=230 FbL (159) = (= 23) SR RINREHE - St

P

=Y

RAEASIE - FIAZRE 155+ 23 -

EEEEWE S BAE A ER R - IR E RIE 7 8Os s -

10 14 YR/ VA EEZEZ D ?

RE10=5%x2> H 4=2x2> Filli/ VA EEE 5x2%x2 0 HJ20-
WIERITBEE 20 - HrEyREZ R ?

6 15
15"‘250
B PSR P BRI - (RS L 2P0 E = A0 2o RS

DI ?

Y AT EERE TR R
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A = R—EESE - E - ROWERC RGBS - 2 OEHRRS D ?

” . 1 . 21

B4 lﬁffﬁé\ %"

A AT RIPVRRIREIER - 301 B0 o RV ?

S |

HH Ak FRLLETIE: PR 4 -

pIE_

BE A BB R AT BERNE 2 - BRI 51 - AT LIS T | (O - LU
SIS -

(FL3Z7 ) Yi-Chun has 24 playing cards. Half of the playing cards are labeled with “X,” and
the other half are labeled with “O.” The figure below shows the first six cards drawn
by Yi-Chun. If she is going to draw another one out from the remaining cards and each
card is equally likely to be drawn, what is the probability that the card she draws is
labeled with “O?”

(PO EETFEF245%FR - Hi 125kFR#EL ORIt 59 12k RRH#ELEX
st o MEFORGERT EEL 6 SRRA BAEREIVER - B THEET 2R

THIRA Pl —IE A -
BT ER TR R M e e Aa s [D‘[K]pj
Rl O BCS%-RA HIHER Ryl ? [KHGHU]

(104 FFEEF &5 12)

Teacher: According to the descriptions, how many cards are left after Yi-Chun drew the first
six cards?

Student: Eighteen, because twenty-four minus six equals eighteen.

Teacher: Among the eighteen cards, how many cards are labeled with “O”? and how many are
labeled with “X”? Explain your answer.

Student: Eight cards are labeled with “O” because twelve minus four equals eight.

ol B¢ B A R TR R H R R
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Ten cards are labeled with “X” because twelve minus two equals ten.
Teacher: Out of the remaining 18 cards, what is the probability that the card Yi-Chun draws is
labeled with “O”?

Student: Eight out of eighteen is equivalent to four-ninths.

Teacher: Great!

ERN  {IZEHE - RER TRTNTRIER o BT 2/ DR ?
B 1858 - ARy 24 5RIE 6 TREF: 18 5% »
Zhf : fEiE /RS BRRIEA O ARIRIEA "X ? RIRIE S -
B H8REEL "0, Bk W T ZmRIREURER /K -
A 10 REEA "X, AT ZRIEERIREN TR -
EfL 0 FERTHY 18 SRIET - MREMEIER T O, HIERES /D 0

B IRSEMITE 8 3R TO ) HERS -
Al R

plE=

i AN EMS R BEVIE o AT A DA AR H RER A T AR ER R -
(F£3Z ) On International Mathematics Day (Pi Day), Jane has a pizza party with her classmates
in school.
(a.) Jane ate one-eighth pepperoni pizza, three-eighths cheese pizza, and one-fourth
Hawaiian pizza. How much pizza did she eat in all?
(b.) Jane’s best friend, Jessica, is a vegetarian. She ate five-sixths veggie pizza. How

much more pizza did Jane eat than her best friend?

(20 RIS H - R mEEy o Day - EXRIEISEENCER TR -
(1) BIZ T )\73 Z—HIZBRAERGHE - )\ oy 2 ZHIRE IR 73 2 —HY B B
FRtthE - Bl > BRIIZ T 2/ DiE ?
(2) BRFHIR > BIEREREERE - M2 T /N0 Z I i nE - 5UH > 8
REEEZZ T 2/ D ?

Teacher: There are three kinds of pizza eaten by Jane. We use addition most of the time when

reading “in all” in the word problem.

02 B¢ B A R TR R H R R
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Student:

Teacher:

Student:

Teacher:

Student:

Teacher:

Student:

Teacher:

Student:

Teacher:

I

Can you tell me how to list the expression to find the answer?
One-eighth plus three-eighths and then plus one-fourth (% + % + i).

One of the fractions has a denominator different from the others. So we have to
convert it first. Do any of you have an idea of the conversion?

Rewrite one-fourth as two-eighths.

Correct. Now the expression becomes one-eighth plus three-eighths and then plus
two-eighths. What is the sum?

Six-eighths. It is equivalent to three-fourths.

You are right. Jane ate three-fourths of the pizza.

For part b, we are going to use subtraction when reading “how much more” in the
word problem. Can you tell me how to list the expression to find the answer?
Five-sixths minus three-fourths.

Since the denominators are different, let’s convert the denominator to the same
number. If you are unfamiliar with the least common multiple, you can multiply the
first fraction by four over four and multiply the second by six over six.

It becomes twenty over twenty-four minus eighteen over twenty-four.

What is the difference in this step?

Two over twenty-four. It is the same thing as one over twelve.

Correct. Jessica ate one-twelfth more pizza than Jane did.

SUET SR » BRIV PE T I o KSR TR
A TR T F S 2

1 3 1

GHs+y)

S — (YR SRR » AR ASEHFEIS, - (I £
WIS ?

5 bRk -
TEHE « BUEBERER T (5 +1+3) ° RS
S LR ;-

a8 > BT L (A -
KEFEQYINE > BETES T BT S, B R HARE © RS

B¢ S TR R TR E R



O T ERT R fERT O o EMIAMERBHEAD

64

Eh

WA FI R = 2

. 5 3
G

ER

IR ST BRI - 953 R R R BT « AR PR VA RS > TTLISS
—(E IR 1> B EBERDL S BE (S -2 -

MBS R EZ /) ?

EHT o BIGRIERSIZT 3 (i -

WP BB EFRET R B F 3% 7
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Introduction

M 3% Vocabulary

XIEREE NI E TSN HE

Multiplication and Division of Fractions

o EMAELEHBHAEHRD
JE A
SH AR R EE A= R AT —(H B

02 o WAl S B BR

BF hX BF hX
reciprocal 2% complex fraction Ear it
undefined KEEDH nonzero FEER
ratio B e terminating decimal HIR/NEL
percent B4k s 9% | repeating decimal TEEE N
scale PE% s 4 R percent Hgz—
portion =i percentage Ef] s B47ER

65 RP EAR EERE TR

EEHER
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percent £1 percentage BIFRE

1. Percent 5 "L T %/ EIEL - BEFRHIRBINEST - WERIE % -
#1140 * You got eighty percent (80%) of the answers correct.
REVE R E 77 Z /T2 IR -

2. Percentage $5 " AT{GAYELE - BEFHIT AT LAIIE A5 -
540 : A large percentage of students participated in the competition.

RR—E VL2 NESGEEE -

3. What percentage of the children were absent today?
RGN IZE LR 20 7
Twenty percent of the children were absent today.

Hr Z A HISZERRE -

4. {FE/ED - Problem 8 of AMCS in 2019
Gilda has a bag of marbles. She gives 20% of them to her friend Pedro. Then Gilda gives
10% of what is left to another friend, Ebony. Finally, Gilda gives 25% of what is now left
in the bag to her brother Jimmy. What percentage of her original bag of marbles does Gilda
have left for herself?
E H iR
https://artofproblemsolving.com/wiki/index.php/2019 AMC_8 Problems/Problem_8

% 111 —20% = 80% (Gilda has 80% left after giving out 20% to Pedro.)
10% X 80% = 8% (10% of what is left.)
80% — 8% = 72% (Gilda has 72% left after giving 8% to Ebony.)
25% X 72% = 18% (25% of what is left.)
72% — 18% = 54% (Gilda has 54% left after giving 18% to Jimmy.)

i % 2 1 SRR 25% X 72% B > ZENA] LS [EER AR i E 6 25% i8R AUy 2 — >
FHEFASTEL 72% DL 4

o6 B¢ B A R TR R H R R
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B HEGRBEERTGF Sentence Frames and Useful Sentences

©® Multiply the numerators and multiply the denominators.

fa)(1) = To find % X % (Read as: a/one half times three halves), multiply the numerators and
multiply the denominators. You will get %.
Sk 53 BMERE » 59 TR TS RHR AR - 550 - -

#14)(2) : We multiply the numerators and multiply the denominators to find ; X % (Read as:

four sevenths multiplied by three quarters). You will have % which is equivalent to %

5 TR TR R » TR 2 X S H(E By 5 - S99 1R1E5)2 -

® Write (a mixed number) as an improper fraction.

A1) - Write 1% (read as: one and a half) as an improper fraction. It becomes % (read as:

three halves).

1L SRR - T -

2

F4a1(2) - Write 2% and SS (read as: two and three fourths and five and six sevenths) as

. . 11 41
improper fractions. They are " (read as: eleven quarters) and - (read as: forty-one

sevenths) respectively.

23 LUK 52 BRIES B - TRl 5 8% -

® Exchange/interchange  (a numerator) and __ (a denominator) to

get the reciprocal of (a fraction).

#4)(1) : Exchange 2 and 3 to get the reciprocal of % (two thirds).

B2/ 3 AR LIS R =73 2 —HYEH -

67 By SR EFRETREP EFRR F



LOFE,
sy N

N BT ERT 2 KT o EMABEHRBHRERDL

#14](2) : When we interchange 2 and 3, we have the reciprocal of % (two thirds).

BRI TR BRI TRy - TR USRI =00 Z ZAVEIRL -

® The reciprocal of is

fl5)(1) : The reciprocal of % (two thirds) is % (three halves).
=2 THEEE =
#14]2) : The reciprocal of 2 is % (one half).

MRS L

© Multiply by the reciprocal of (, which is )-
# 4] (1) + To find §+ 2 (two-thirds divided by two), we multiply % (two-thirds) by the

reciprocal of 2. Then we will get % (one-third).

BOR=r 2 BRI HE > FMIAIE =00 2 ZRDLTHYEIEL o B A A
BREEER/R=TZ—

#HE1(2) = To find % = % (two-thirds divided by three-quarters), we multiply % by the reciprocal

3 L. 4 8 . .
of 7 which is e Then we get 5 (eight ninth) as the answer.

BOR=rZ ZBRDAU Sy 2 —HUME - RIS =50 2 3R LAY 2 =K% -
EEEFENNITZIN -

® How many are in ?

#4)(1) : How many two-thirds are in four?

VOR] LA o s e =y 2 — 2

#4](2) - How many two and one-halves are in three and one-quarter?

= XUy 2 — R LI oy sk E — N oy 2 — 2

o8 B¢ B A R TR R H R R
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@ Whatis of ?

#4](1) - What is three-quarters of five?
5y 2 ZESNHENRZ D ?

#4](2) - What is two-thirds of three-fifths?
_./\Z—""“ \E/jﬁ/\z_""‘)‘j/\%/[\ Q

(8] is the same as

Bi4](1) - Two-thirds is the same as two divided by three.
=y Z ZERIRZRREA= -

#14)(2) : Four over two-thirds is the same as four divided by two-thirds.

BH =2 " Z WERPRIUFRLL =72 —

#14)(3) : Four divided by two-thirds is the same as four multiplied by three-halves.
VURRPA=47Z R R PUR A 77 =

B [EEFE#E Explanation of Problems

o8 :RAA ®

In this section, we will cover the multiplication and division of fractions. The properties of
multiplying or dividing integers will also be applied in this section. You need to remember
that when a number is divided by a fraction, you can multiply the number by its reciprocal.

Also remember that the order that we say a fraction in English is different from the order that

we say a fraction in Chinese.

B¢ S TR R TR E R
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(#32) Evaluate (— =) X z

(H30) 3 (=50) x5 H9fE -

Teacher: What is the sign of the product? Explain your reasoning.

Student: The answer is negative because the product of two numbers with different signs is
negative.

Teacher: Where can we place the negative sign? Should it go in front of the fraction? Or is it
in front of the numerator, or in front of the denominator?

Student: Either way will be fine.

Teacher: Multiply the numerators and multiply the denominators. What do you have now?

12
168

o

Student: —

Teacher: What is the simplest form of — E?

Student: Divide both the numerator and denominator by 12. The simplest form is —ﬁ °

Teacher: Discuss this with your classmates, and suggest a better way to find the product of
the two fractions.

Student: I think we can divide out the common factor between the numerator and
denominator first.

Teacher: Please demonstrate this on the board.

4 1 3 1
Student: We have =3 and =7

I 11
Substituting these values, we have —3Xs=-5

EIEAVEESEIIE ? #EmEE ©
EEHT > NEREA RSB E R &5 -

il EE
HE

B

70 ER T XS =23 SN ESINE S 2 S
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LRl - SSRERZBCEE 7 FERZ L S BRI AT ? R B Sy T Y AT I B BT
AT ?

B4 0 HRmlLL e

LR R > R RIESR - BERESD?

o 12
B %_1680

B — = (R R 2

168
%izﬁ%ﬁgﬁﬁuu’%%ﬁﬁ%—ﬁ°

Ehl - EREESEETER— T o BREDTAAOR HIE R (E 2 BH IR
B 0 B Al DA eRR s oy 50 o B R A A8 -
Il _EARREIRAL

X e 4 faren 4 S MY > 2=y N A iz 1
B (LA 5o (LR o 15 B > B USRI E -

plE_

st ¢ LR R BORAREAE R > B ST BIEr o BN TR o BeEA Ry oy
BEETE -

(¥ ) Evaluate 2% X 5 g.

(sFi30) 3K 22x 52 H9fA -

Teacher: Write 2% and Sg as improper fractions. What do you get?

11 41

Student: and el

Teacher: Multiply the numerators and multiply the denominators. What is the new
numerator? What is the new denominator?
Student: The numerator is 451. The denominator is 28.

Teacher: What is the product of the two fractions?

. 451
Student: The product of the two fractions becomes =

Teacher: Can we simplify this fraction? Why or why not?

& B¢ B R RS TR EF R
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451 . . ) )
Student: ~ isin the simplest form because there is no common factor between the

numerator and denominator.

ER O 27 R ST BRI -

" .11 41
%1% Z*D 70

LRl R TAER > S EHEER < R TR 7 MY o RER AR ?
B 0 T2 451 YT EEE 28 -
ERL . ARFRZ D ?

B ERES BT T 3 -
BT FRPTATAR (EEE Y B0 2 T AR T LA PR 2

. 451 o e 1t g \ .
4 T DRRRESE RS TR BIEE AR -

1
A

plE=

st ¢ IUE R BOR AR AR S ER - a0 BEIT o I TR o BiE R
DEIETE - WIIAT T ERRIE ) B
s T AT 0 B BB - AT SR A DR SR o B R R B 8 A AT RIS
I EAST RIS R -
T BEHIPRAER Ty - CRIEIERES A - B —(Er BE R SR LT EE -

(3 ) Evaluate —?—ix5§+(_ 1%).

(th32) R —Ex 53+ (—13) WA -

Teacher: Write the mixed numbers as improper fractions. What do you get?

17 4

Student: T and -5

Teacher: Determine the sign of the answer.
Student: Positive.
Teacher: What is the order of operations?

Student: From left to right.

& B¢ B A R TR R H R R
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Teacher: So, we multiply % and g first. What is the product?
. 119

Student: The product is -

Teacher: What is the reciprocal of 1 %?

) 1. ) ) 1.
Student: Because the reciprocal of 3 I8 3, I think the reciprocal of 1 7 is “one plus three”,

which is four.
Teacher: No, try again! Whenever you have mixed numbers, you have to rewrite it as an

improper fraction and then exchange the numerator and denominator to find its
. . 119 3 .
reciprocal. Therefore, we multiply o and - What is the answer?

357

Student: e

EET SRS BRI -
B i1

T BEGRZENEZANN?
B4 0 IEAY

S ERINER R ?

B EERE -

EH AL ?ﬂdf‘ﬁf“nﬂ]j %D —*ETE  BEEZV?

’&’él—r_“ . 119 .
11

A 15 WEIRRS D 0

B4 l/*% RS 3 ?ﬂaum%l— M EEE 143
Zh Y Hel W BRI BT - ROEE T R B AR TR RIS

119

PSR - i SR  BERSD ?

-

B4 -

g - 357
4 44
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w EBARE/ EEH5ZEE o
BlE—

st ¢ R R R UK E F ENREE UK EELBHARL - 02 - ZET AT LA
[ RERER A T AR KO SRR AR KR EE B (% -

(FL3 ) The instructions on the label of a mouthwash say to use one-third of a bottle cap of
mouthwash to rinse your mouth each time. Winnie bought the mouthwash and mistook
one-third for a half when she read the instructions. After using it ten times, the amount
of mouthwash left is three-quarters of the bottle. If Winnie starts to use the mouthwash
with the correct amount according to the instructions, how many more times can she

rinse before she uses up the mouthwash?

(O FM KR EFRIEREE A A0 —REHERREETEN 13- /NaE 7
st 1/3 BRE 12 0 AE[ER 10 A 388 §laR - ERFAIC /K AR ARHY 3/4 -
EER/ NI IERE T 2L e 8 - AT LI %/ 02102

(95 FEE—KEIFHEEE 20 &)

Teacher: How much is used after ten oral rinses?

Student 1: %x 10 = 5 caps.

Student 2: i of a bottle of mouthwash.
Teacher: How many caps of mouthwash equals a bottle of mouthwash?
Student: 5+ (1—3) =5 x4 = 20.

Teacher: How many caps of mouthwash are left after ten oral rinses?
Student: 20 — 5 = 15.
Teacher: How many more times can Winnie rinse before she uses up the mouthwash?

Sm@m:w+§=15x3=45

EHET O T 10 TOREOK > BT #0?

AL 2x10 = 5HEEE -

A K -

1=
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HH S EE TR KRR RO ?
A 5+ (1-)=5x4=20"

TR ORO-FIAREF T %/ DREK 2
Bg T 20-5=15-
EHD . ORYEEREFIZ I > A g RSEMIK ?

B 15+1=15x3=45"

pIEE—

st ¢ ARRERY o3 BOE  B)  WE —( H R P S R ] L el R P AR R ] o R
8 F A FEIPR R T R T 2~ MRS S S A FIET - WA B > W DA 7RO - —
{16 B R — (B B R R Se i/ VBCR RERRAGE TR B G A bl S R BT -

(L) A Ferris wheel carries 36 equally-spaced cabins. The cabins are numbered from 1 to
36 clockwise. It takes 30 minutes for a complete Ferris wheel ride as it rotates
counterclockwise. How many minutes does it take for the ninth cabin to be on the top

after the 21st cabin passes the top of the Ferris wheel?

(30 [EI(+=) HIBER R b DA RIRRHY 72U & 36 (EE /R » B HRIAN 107 1353 751 4w
SRy 1 5RE] 36 57 0 HEEREmiEL THF DUSHF S 7[5 F 2 el - e —RElfeE 30
Jr#E o EE(T=) Fon 21 SRERET R R SRR EE o AR AGR S Do iE
& > 9 SREREA G TR A =R 7

He 4k )

B®(+=) ®(+=)

(102 FEHRE 55 6 )

Teacher: An interval between two things is a space between them. How many intervals are

there between Cabin 21 and Cabin 36 clockwise?

& B¢ 4 AT SRS TR B AR
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Student:
Teacher:
Student:
Teacher:
Student:

Teacher:

Student:

Teacher:

Student:

47 -
cr
4
B
4 -
i
4

B
il

FrT 2Ky P o EMASEHBHESRL

36 —21 =15.

How many intervals are there between Cabin 36 and Cabin 9 clockwise?
1+0O@-1)=0.

In all, how many intervals are there between Cabin 21 and Cabin 9 clockwise?
1549 =24.

On the top of the Ferris wheel, how much time does it take to spin one cabin to

another?
5.
30 +36 = P minute.

Now the 21st cabin is passing the highest point. How much time does it take for the

ninth cabin to be on the top after the 21 cabin passes the top of the Ferris wheel?

2 X 24 = 20 minutes

PUIEERs 17 et R > 56 21 SRS 36 9sii 2 A 2/ (EmHiE 2
36—21=15¢
DAy 17 HaHR > 56 36 SRERIRIE 9 9Lsif Z A 2/ (EikiE 2
1+0-1)=9:
IR 18 255 21 SREFRISE 9 SR 2 AR 2/ M ERE 2
1549=24°
FEEER G el — (BRI (E AR 2 X R ?

30+36=§ 53465 o

AL 21 SRR IR M A =Rl - 21 SREE R A KR TR R M2 X - 56 9 5
B FIETARD ?

§><24=20 4345 o
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plE=

st AERR 7o BHER > S S ERAYEGE o B R IREIN R LAELBI 2R > BT LA
=R (HEREN B A Y - B4R DR R RE_LEA AR LB
FIES AR BRI SR HESRS M A OB B[R SEEA O -
LR ] DU ERER A ISR =197 2 —(thirtieth) 1} =472 —(thirteenth)
HIZERI o B - Al DA B -

Female industrial workers

Female
social

workers Male industrial workers

Male social workers

(L) Since the 1990s, most migrant workers in Taiwan have come from Indonesia, Vietnam,
the Philippines, Thailand, and Cambodia. According to demographic statistics
collected in September 2019, migrant workers make up one-thirtieth of the population
in Taiwan. Migrant laborers in Taiwan can be categorized into two types: social
workers and industrial workers. The former makes up one-third and the latter makes
up two-thirds. The segmented bar chart below shows the distribution of genders in
different categories of workers. For male workers, if 33.8 thousand more workers
work in the industry than in social welfare, what is the population of migrant workers?

What is the population of Taiwan?

(th32) BPETT 1990 5 - BEEARYINER TEHCKEEIE ~ M - JEEE - 2B
e - FREE 2019 £ 9 HEY—IH A D& HE > SN TG B A0 =1
Z— o BUERVINES T A& oy B - H—Rftt@ss L AR IS
T o FIEEIEINERS TRA BN =02 — REL =702 ¢
UM HHE R R R E R S H8R LAY 2R - AR T 55 TEE B ESS
T.% 338,000 A - EERANSMER TN D8R0 2 &85 A 8 R 0] ?

" BY SR R R TREY HERRTE
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Teacher:

Student:

Teacher:

Student:

Teacher:

Student:
Teacher:

Student:

Teacher:

Teacher:

100%

90%

20%

70% A

G60%

Bfemale

50%

W male

40%

30% A

20%

10%

socialworkers industrial workears

Taking all the migrant workers into account, what is the difference between the
percentages of male industrial and male social workers? Is it 70% minus 10%?
Explain.

Male industrial workers make up 70% of all industrial workers, not 70% of all
migrant workers. Similarly, male social workers make up 10% of all social workers,
not 10% of all migrant workers. Therefore, we are not supposed to subtract the
percentages directly.

According to the segmented bar chart, we know that social workers make up one-
third of the migrant workers, and one-tenth of all social workers are male social
workers. What is the ratio of male social workers to all migrant workers?

1 1

X .
10 30

Male social workers:

W | —

According to the segmented bar chart, we know that industrial workers make up
two-thirds of the migrant workers and male industrial workers make up seven-tenths
of social workers. What is the ratio of male industrial workers to all migrant
workers?

7 14

. . o 2 14
For male industrial workers it’s: X%
What is the difference between the percentages?

14 1 _ 13

30 30 30

What does this percentage represent?

It represents the ratio of male migrant workers to all migrant workers.

PP AR AT RO TR P T
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Teacher:

Student:

Teacher:

Student:

79

: %ﬁﬁ%%l&%%%x%:_

DOEMTES TR IxL=

1@

#

B
3

& i
What is the population of migrant workers?

13 30
338,000 + - = 338,000 x = = 780,000.

What is the population of Taiwan?

780,000+3i0 = 780,000 x 30 = 23,400,000.

OEBM LN E - B IRS TS eSS T2 MRV E I tEERES D 7 &

7096755 109615 2 ffE— T -

D BMETSRS TARATA 15855 THY 709 - A ZRTAR LHY 709 - [FEBcHt - 551%

thtES AR A tLiES LAY 10% > TAEATATE LAY 10% - NI - e
FERE 57 EEARTRK -

DR TR RIE - FMIFIE RS TSR T =02 —  BMEtES L5t

85 THAOR T2 — » BEttiess TR THRA DR 200 2

1
30

DR B RARIE - FMIRIE TS TAEFTAR TV =y 2 — » BT RS T(E

FrE TS T2 — - BT RS THRAR TALEIZEZ/D ?

14
37710 30

DOBMTEES TR MRS TAYE EtEEERE S /D 2

14 1 13

30 30 30

D ERFEEUR TR T A OSFAILLE] o
D BT AOES/D?

- 338,000 = % = 338,000 x % = 780,000 -
L R ABACES D ?

: 780,000+% = 780,000 x 30 = 23,400,000 A -

WP BB EFRET R B F 3% 7
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Properties of Exponents

B TR R EEERER T EER ERREEAT

Introduction

1A Vve 464 SURETEL Jeid

M 3% Vocabulary

XEREE NI E TSN HE

EEKEE

B

bR T SRS BERAVEREIEA] o SR DURRESR A TER A
AHer B EE B - RIS &R -

B 38 0

80

B¥ thZ 42 thZ
exponent BB power 5 X7
base B8 BB superscript R A A
cube AV I ] square EFH o ZRXE
cubed (EI5'AVAY;] squared BRI
Order of Operations

Evaluate 10* + (15+3)—4(3-9) +5°

First Parentheses 0+ (5)—4(-6)+5°

Second | Exponents 100 + (5) —4(—6) + 125

Third Multiplication and Division (from left to right) 20 +24 + 125

Fourth | Addition and Subtraction (from left to right) 169

R S S EERE TR

EEHER
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Properties of Exponents

Let a and b be nonzero numbers, and let m and n be integers.

Zero Exponent

a to the power of zero is 1. The power 0° is undefined.

Negative Exponents

a to the power of negative n is the reciprocal of a to the power of n.

Product of Powers

am X an — am+n

Add their exponents when multiplying powers with the same base, a.

Quotient of Powers

Subtract their exponents when dividing powers with the same base, a.

Power of a Power

(am)n — aan

Multiply the exponents when finding the power of a power.

Power of a Product

(a X b)" =a" xb"

Find the power of each factor and then multiply when finding the power of a product.

Power of a Quotient

n

G) %

finding the power of a quotient.

Find the power of the numerator and the power of the denominator and then divide when

81

==}
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B HEGRBEERTGF Sentence Frames and Useful Sentences

O A is the square/cube of B. (The square/cube of B is A)

fla)(1) : 81 is the square of 9.
SR -

#4]2) : The cube of 4 is 64.
PHHY =2 5275 e

® B squared/cubed is A.

FlE(1) 9 squared is 81.
PPNt — -

#14](2) : 4 cubed equals 64.
VURIIL TR 7N+

©® Keep the base and add/subtract the exponents.

#l4](1) + To simplify 3° x 3%, we keep the base and add the exponents. Then we get 37,
FLAE 3% x 37 B > WV BT EAE -

#41(2) : To simplify 3° + 3% we keep the base and subtract the exponents. Then we get
33
TR 3%+ 3% B > PR BRI EAE I -

O Write as

(1) « Simplifying 3° X 3> means writing the product of the two powers as a single power.
plitymg

FLAE 3° x 3% 0% HRIE T ARG E R —E 2T -
#4j2) : I would write (25 )3 as 2°x2°x2°.

HEE BTG RER IR TER =K -

82 B¢ B A R TR R H R R
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® Raise a to the nth power. (Raise a to the power of n.)

#4](1) : We can raise any number to the fourth power by squaring it twice.
FEAEAT—(EBCP R R E RIS ©

#14](2) - Raise 2 to the third power. (Raise 2 to the power of 3.)
fEHFR=R ZH=KT7 -

® The negative sign is (not) part of the base.

{E)(1) : =37 (read as the opposite of three squared) equals negative nine because the negative

sign is not part of the base.
—3% FNEH - WA R85y -
FA)Q2) - (—3)2(read as the square of negative three) equals nine because the negative sign is

part of the base.
(—3)? S R GR35 -

® How many times do(es) go into ?

#4(1) - How many times do 2 go into 8?
JE Y& AE ©

#14](2) - How many times does one-third go into two?
TREZ LS ?

(8 has an exponent of

fl4)(1) © A number written without an exponent actually has an exponent of 1.
E—(E2 A R - EVEBEER— -

#4](2) : Any nonzero number that has an exponent of zero is always equal to one.
ERPEERE TR R - ENEKEFR— -

83 B¢ R AT R TR E kT
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B RIEEFERE Explanation of Problems

©8 RAEA

In this section, we will apply the properties of exponents to evaluate various expressions.

Students have to familiarize themselves with the order of operations.
» EHREENBE o8

BlE—

s ¢ I AT AE R - RS A IGEIEBRAE -

(JL3Z ) Supply the missing information. Write your answer on the space provided.

(FFS7) FRHUEIL R -
Px(=37=( Y

Teacher: In this expression, which one is the same, base or exponent?
Student: Both of the exponents are five.
Teacher: Correct. We can apply the Power of a Product Property since the exponents are the
same.
Therefore, we keep the exponent and multiply the bases. What is the answer?
Student: Nine times negative three equals negative twenty-seven. The base is —27.
Teacher: Great! The answer to this expression is negative twenty-seven to the power of 5.

The space is negative twenty-seven.

Zhl : EEERT > REEEEEHERY ?
B4 fEEEES
R IEWE o MR RUHE - APTATLUEA (ax b)' = a" x b" - HIt - 588 » &

BiHR - R 7
B 9x =3 = —27 o JEBE—27 -
R !

EEFEANEER(-27) > M R—27 -

o4 B¢ B A R TR R H R R
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plE_

s IR EA S RS EITIIA T Ak s (b N S SRAVEER] -
(BL32) Evaluate (—2)74.
(30 3HE (-

Teacher: We can write the negative exponent as a positive exponent by rewriting the base as

its reciprocal.

) 1.4 . .
Therefore, the expression becomes ( — 5) . Any question about this part?

Student: Double negatives make a positive.
I think we can write it as 2%,

Teacher: The product of two negatives is positive.
In this problem, the negative sign is inside the parentheses. So it means that the
negative sign is part of the base.

Here, we do not multiply —2 by —4. Therefore, it cannot be written as 24,

4
Can anyone tell me the value of ( — %) ?

Student: We multiply negative one half for 4 times. It becomes one over sixteen.

Teacher: Correct.

AT RIS IERR - TR I - k(L) -

B RSy RN 2
B R - WEAEEN (—2)7 mbiEmk 2t -
LA WEHERIRE IR - (LS A B E AR -
EE TR & —2 B —4 MH5E - RILRRES Rk 2° -

BB (1) HIE 2

I e
-2 AT B -

T IERE

pli
HE

85 GER T X =2 SN ESNE xS
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(F30)

(=0

86

Teacher:

Student:

Teacher:

Student:

Teacher:

73 713 7.2
Order (—5) , ( 5) and ( —5) from least to greatest.
73 713 7.2
BE(=1) (D)~ (—2) HUNEIAHER -

For convenience, let’s name the cube of negative seven-ninths A, the cube of seven-
ninths B, and the square of negative seven-ninths C.

Before we order these numbers, can you tell which number is negative?

Which one is positive?

A is negative. B and C are positive.

Since A is negative, it is the least number.

The square of negative seven-ninths is the same as seven-ninths squared.

How to compare the magnitude of seven-ninths cubed and seven-ninths squared?
Since the base, seven-ninths, is less than one, the greater the exponent, the smaller
the value. Therefore, seven-ninths cubed is smaller than seven-ninths squared.
Correct! Let’s make a conclusion.

A is smaller than B, and B is smaller than C.

BT HIE B~ 1) @88 A~ (D) @B B (—1) @8k C -

FERRY B Z Al > BE T A& ROk ~ (&R ?
AEEH > BAICELE -

I A BB BREMNIET - (-1 TUEER O) -
73 7.2
ke (3) F (1) BN

R D /A 1 SRR sl - L (D) e (D) -
TERE | &5 0 ALEB /N BEEC /R -
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pI=EM

s ¢ L R BORPRIEACTE B R SR AT PAECE A SN T B &7 (B 2]
ET{ERVIESR - o BEERIAR: - T DA I RA -

2 3 5
(J£37 ) Evaluate (— %) + (%) X (— %) . Leave your answer in terms of powers.

(30 K (=) = (3 x (=) 2 LR R -

Teacher: Let’s figure out the sign of the values first. Which term can be converted to positive?
Student: The square of negative one-half is positive.
Teacher: Correct.
The expression becomes a half squared divided by two-thirds cubed and then
multiplied by negative three-fourths to the power of five.
Gy =& x (=1
Teacher: We do the multiplication and division from left to right.
Dividing a number by a fraction is the same as multiplying this number by the
reciprocal of the fraction.
Therefore, the expression becomes a half squared multiplied by three halves cubed

and then multiplied by negative three-fourths to the power of five.

2 33 35
(5) X(E) ><(—Z)

Then, we can apply the Power of a Quotient Property.
What is the new expression?
Student: One over two squared times three cubed over two cubed, and then times negative three

to the power of five over four to the power of five.

13 3°
FE S

Student: We can write four to the fifth power as two to tenth.

87 B¢ B A R TR R H R R
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Teacher:

Student:

Teacher:

3’ 3°
7o)

TRT AR T P S HEoAL

We then apply the product of powers. What is the simplified answer?

EHBHEARD

Keep the base and add the exponents. The final answer is negative three to the power

: 38
of eight over two to the power of fifteen. — o

Correct.
Hi o BRI EUEAIRFIE o WE—TE i) DA Ry TR 2

1.2
(-1) 2K -

EHE » S 7%( ) —( ) ><(—-)

WA TIRER » R — (B8 FR DL — (& B R o DUS (8 7 B 1% -

RIEE

A E A 2%( ) ><( ) ><(—-)
PRtk » FFTRTDUER ()" = 5 © B FARERSIR 2

3
FX X (=)
BT LA 4° 23Rk 210 -

13 3
X pX(=m)e

W% o TMIER a" x a" = a™" o {LRRIVEZE T ?

38
215

o

PREF B IIATE R - mMREFE —

23k |

WY BB EFRET
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pIEE—
st ¢ LU R e RERAAVIEH -

(#37) How many times does 5° go into 5°?

(thx) 5%% 5° Y%/ 2 (110 FERH 5% 5 8H)

Teacher: To find the multiple, we use the division. Therefore, we have to evaluate five to the
power of six divided by five cubed.
Anyone knows the answer?

Student: We apply the Division of Powers Property. Keep the base and subtract the
exponents.
It becomes five to the power of three. It is one hundred twenty-five.

Teacher: Correct.

R SREH > TRATATLAEARRE - NI > BRAIESE 5° BRELS -
HANAIEE T ?

B RPIER o +a" = o™ o [REATREAE HASEIER  BXE 500 Hh 125 -

LR BET -

plIE—

S ¢ AERENETERHIIER] - P AR ECHRAVEROR ARG A R JIE - m] DAA B2 AR
HE 357 3 FEIN B35 {4 » One thousand equals 10°. One million equals 10°.

One billion equals 10°. One trillion equals 10",

(FL3Z ) On August fifteenth in the year of 2017, DaTan Power Plant had a power shortage,
lacking four point three million kilowatts of electronic power. As a result, there was a
power outage in many places around Taiwan. Given that one kilowatt equals one

thousand watts, how many watts of electronic power equals 4.3 million kilowatts?

59 B¢ B A R TR R H R R
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Teacher:

Student:

Teacher:

Student:

Teacher:

REF R R T 2 KT 7 o EMASEHBHESD

[REY 106 £ 8 H 15 H » AEHEMAPLEEZ A SR/ VLY 430 EiE - iEke
ZEZ PRt TRE - EA 1 EER 1 T85> K430 BREFERZ /DR ?
(108 R &= 6 )

The mathematical expression of four point three million is 4,300,000.

(While explaining, the teacher writes “4,300,000” on the blackboard.)

To write the expression in scientific notation, move the decimal point to the left
until there is only one non-zero digit to the left of the decimal point. What is the
scientific notation for 4,300,000?

The first non-zero digit form the left is 4, so we have to move the decimal point six
places to the left. The scientific notation is four point three times ten to the power
of six (4.3 x 10°%).

One kilowatt equals one thousand watts. Four point three million kilowatts equals
four point three million times one thousand.

We can write the expression as 4.3 X 10° x 10°.

What is the simplest form?

Four point three times ten to the power of nine. (4.3 X 109)

Correct. By applying the Product of Powers Property, we keep the base, 10, and

add the exponents.

VO = AR AR “4,300,0007 o

(CERT—B R — B R B 5 T4,300,000” - ) S (REI s s YR -
RIS NSBB8 - (ST TR N — (I ER R NI 5
BRI E—EIEF R TR 4 RILIRIIEE NGB /2R 8) 6 fiL - 3%
BRSO TR R T U= RPN 0 4.3 x 10 0

RSN —T R - WH =TS T RERUE =R —T -

HIBLE Y 4.3 x 10° x 10° » (LRSS R 2

43x10° ¢

IERE - FIFFEHIE o x o = o™ > BFVRZEES 10 - FHoEh -

Y AT EERE TR R



L RTEFRT R KT P jo EEK

i
b

EHBHEAR D

plE=

i - AR EEVEN - EEFLEYIRIRES: o ZET] DGR A E HARTR AT TR
HHTHIRE » SEE RS 1 DURFARGR BT 2R - ZETN T DUBE S [EE L (A E
TEIEHETE - D AERAEE] DUER R BB BB NEY -

(L3 ) A sheet of paper is about 0.1 millimeter thick.
(a.) How thick will it be when you fold it in half once? twice? three times?
(Leave your answer in terms of powers.)
(b.) If it were possible to fold the paper in half 10 times, would it be taller than you?
(c.) How many times is the thickness of a sheet of paper folded 16 times more than

6 times?

(tp30) —iREAYEE Ry 0.1 20K -
(a.) REEEREHT— AR - JEE Ry 2 BT IR » Ry 2 BT =% Ry 2
(b.) EIREEFRFARGREST 10 X - ARRAVEE G S E@E s ?
(c.) SRTREHT 16 KIRHVEE - FHEBINMRIREHT 6 KIRHIEEAYZE(E 7

Teacher: Now, everyone has a sheet of A4-sized paper. Please fold it in half. The thickness
would be 0.1 X 2. (read as zero point one times two.)
Any question on this part?

Student: No.

Teacher: Fold your paper again. When the paper is folded twice, any of you knows how to
express the thickness in terms of the exponent of 2?

Student: Multiply the original thickness by 2. 0.1 X 2 X 2, it would be 0.1 X 2. (read as
zero point one times two squared.)

Teacher: In the same logic, any of you knows how to express the thickness in terms of the
exponent of 2 when the paper is folded three times?

Student: It would be 0.1 x 2°. (read as zero point one times two cubed.)

Teacher: For part b of this problem, if it were possible to fold the paper in half 10 times, how
thick is it? Would it be greater than your height?
Explain your reasoning.

Student: The thickness is 0.1 X 2'°. Two to the tenth is 1,024 (One thousand twenty-four). It
is one hundred two point four centimeters. It is shorter than my height.

Teacher: Correct!

We actually can adopt 1,000 to estimate 2'°. When the sheet of paper is folded ten
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times, the thickness is about 100 centimeters. It ought to be less than your height.
Teacher: For part c of this problem, how to express the thickness in terms of the exponent of
2 when the paper is folded 16 times? 6 times?
Student: Oneis 0.1 x 2'® and the other one is 0.1 x 2°.
Teacher: Correct.
If we want to know the number of times, it means we have to calculate the multiple.
We apply the division.
Whatis 0.1 x 2'° divided by 0.1 x 2°2
Student: We can apply the Quotient of a Power Property. It becomes 210,

Teacher: Very good. Your answer is correct.

EH AT BHEAIA IR A4 R/NIYER © sERFEEHT - ERER0.1 X2 - EESH
{1 o] R0 2

B 8FH -

RN HIORARET o BAETI Y - A AHEA A 2 AR EERRIEES ?

B R ARAYERETELL - 0.1 X 2 X 2=0.1 X 2% ¢

ZHR : DMEERVEEE - B4R =R0F - A ARENE A 2 IR R E R ?

B 01x2 .

HER  BEEEDb) » WERAEHBAGEEHT 10 X > 4UENERE SRS SiE e © fF
FEIRAVERES -

ELE T OJERER 0.1 x 20 0 2K 1,024 0 B2 1024 A5 o BERIISE(E -

HEG  IERE | BRMTERE LA LUER 1000 sffEE2'0 o EAGEHHT X0 > EE ALY R
100 257 © B fE ELIR B e -
PEE S (o) INE - EUURET 16 2% - 0T H 2 IHEEERIERE 7 6 ZE ?

Bk 16 70 0.1 %20 6 0.1x2%

ERN: IERE o SSRFMVERIE R - (RERMINET R ERHERZERRE -
0.1 x 2" 2L 0.1 x 28 a5/ 2

B RMOTLUER o +d' =" BEE 210

ZEh . IEEAT - RNE LR IERER -
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Operation of Linear Equations with One Variable

I TR R E B R E S R HIR R

n 1= Introduction

FEEBEEEAIRDT  E RS R FTE E AR R L SRR RN B e
HFEA PRIV T - DR EIR BRI Z BN - R E RPN AT ERRAT YR
o B BRSSP S HRIE A [ Z g - IR FsE 2 B e adse 824 - b
ARSI IS HE T - W ER A RE A I I R (E PR M ey » i 1~2 REERIE SR - DARERR
AT ERE LERAE

B :@% Vocabulary

’-I-HEE TT%EE%%EE&:]%

B¥ hX B¥ X
algebraic expression | {XE= unknown variable ARHIE
real-life problems & FH [ RE reciprocal %
variable —7JT like terms [EEE
power (first power) X (—) parentheses ElFE5E ()
term TH square brackets FfER (]
coefficient VEN i commutative property AR
constant HEIE associative property GEETHEE
symbol FT9% distributive property PANLNES
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B HEBEQEBEERGF Sentence Frames and Useful Sentences

O An has

4] © An equilateral triangle has three congruent angles. An isosceles triangle has two

congruent angles.

FR_APAEZ(EHEENNA - MEE AP AW EHZFA A -

(2] represents/stands

%) © A variable is a letter. It represents/stands a number or quantity whose value may

change.

SR TS (AR EOBR R -

©® Assume

%) © Assume that the price of one pineapple cake is x dollars.
(B —SRB AR (E 82 x T -

® How do we ?

4] - How do we simplify this algebraic expression?

AT B LA 2

©® What is the product of and ?

##l4] : What is the product of (—4) and (—2.5)?
—4 ELL-2.5 HIREZEZ/D 2

4 B¢ S TR R TR E R
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O Apply to

4] © We will learn to apply the distributive property and commutative property to the next

questions.

BTG B Ry Be BRI SRR E A Y 12 T 2RAVEE -

Do)

(7 are made up of

4]+ Algebraic expressions are made up of terms.

REEUZHIHEATHRL ©

(8) be able to

%147 : You will be able to translate words into algebraic expressions.

IR B HHES RO A, -

o is equivalent to

#l4] : Which of the following is equivalent to the result?
IHIE—IEAE A 2

©® Which of the following is ?

#4] - Which of the following statements is true?
IHE—IERI R ?

® remember/know/get ?

4] : Does anyone remember what the distributive property is?

sERC T ECHEE ?
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m RIEEFERR Explanation of Problems

©8 RAEA

Algebraic expressions are made up of terms. A term is a constant or the product of a constant
and one or more variables. The constant that multiplies the variable(s) in a term is called the
coefficient. The coefficient works as the number in front of the variable. For example, the

coefficient of the term 3x is 3.

In this lesson, we will talk about the algebraic expression ax + b (—7T—R{LEL).

In ax + b, a is the coefficient of x, and b is the constant. Among the algebraic expressions,

20x + 3, —2.5x + 100, %x — 10, and 43x only have one variable. And the highest power of

these terms is 1.

By the end of this section, you will be able to:
1. evaluate algebraic expressions;
2. 1identify terms, coefficients, and like terms;

3. simplify expressions by combining (putting together) like terms; and

4. translate word phrases into algebraic expressions.

B —THEE THFTAE R - I3 o] LU — {8 (R Ry i B0 BB B S By e (51
W3x > Horp 3 F8 By —JOHAVARED o AERFE R — 7T — B S R AN E I ]
R b Ry RE -
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(7237 ) Simplify the following algebraic expressions.
(Hp30) ABRE PSR

() (—3)x 9 (2) 35x X (— 0.4)

Teacher: Let’s do the following questions. The first example is to simplify ( — %) X 9x (read

as: negative two-thirds times nine x, or simplify the product of negative two-thirds
and nine x.)

Here we can use the rules of operations. For example, we can use the associative
property, commutative property, and distributive property. We can apply these

properties to algebraic expressions.

So, for (— %) X 9x, we can change itto ( — %) X 9 X x. Next, get the product of

(— %) X 9, and then times it by x. What is the product of ( — %) X 9?

Student: —6.

Teacher: Great! Then we time it by x, and the result is —6x.
Who remembers the property of changing ( — %) X9 to (— %) X 9 X x?

Student: Commutative property.

Teacher: Good try, but that’s not the answer. Check the properties that you learned in Chapter
One.

Student: Associative property.

Teacher: Great! Now try another question 35x X ( — 0.4). Please remember that you can
change x X (— 0.4) to ( — 0.4) X x with the commutative property.
(In two minutes)
Who can tell us the answer? Raise your hand.

(Pick one student)

What did you get for this question?
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Student: —14x.

Teacher: Right on! How many of you got the same answer? Raise your hand.

(After students raise their hands.)

Good. Put your hands down. Let’s move on to the next topic.

SRAEARH TR » 55—/ NERIER (= 3) % 9x » SILUERISIASOES 4
AT SRR ITERS - SRR THI -
PRI » 7S (=) 9o FRIPTATMEHE R (=3) x 9 x e R0 HU( = FT 9

HIFRRE » SAETRDx - (—3) X 9%/ 2
R
A5 | AT PTRL x B FR—6x -

FHETIH(—3) X 9% B (—3) X 9 Xx AR 2

AHATE -
AeEHVES > BERIGEHRE - HEE— M RITE -FE2FHIAE -
A
R | BAERAEEE —/NE 350 X (—0.4) -
s o RATT R DA FHACHATESRE x X (— 0.4) 50Ky (— 0.4) X x
(Rl ) AEENANFRT -
ChRhi—EE) BEEREZ/VIE?
= — ldx -
TEHE | AR SR ? T -
(BT BIF - FHT - RIHETAE T8 -
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(337 ) Simplify the following expressions:
(FF30) ABRE M=

(1) =5(2x — 8) (@) (—4x+2)+(—3)

Teacher: We will learn to apply the distributive property and commutative property to the
next questions. The first one is “negative five times (two x minus eight)”.
To remove the parentheses/round brackets, you need to use the distributive property.
So, distribute or break down “negative five” in both “two x and negative eight”.
Then you’ll get “negative five times two x” and “negative five times negative
eight”. So, what’s the answer?

Student: Negative ten x plus forty.
Teacher: Great! The next question is (—4x +2) + ( — %). (Read as: Negative four x plus

two, then divided by negative two-fifths.)
“Divided by a number” is the same as “multiplied by the reciprocal of that number.”
What is the reciprocal of negative two-fifths?

Student: Negative five over two.

Teacher: Good. So, the next step is like what we saw in the previous question.
(—4x+2)x(— g) (Read as: Negative four x plus two, and then multiplied

by/times negative five over two.)
Then use the distributive property and commutative property. Now, please finish the

rest. I will check if you get it right in two minutes.

ERN  PAFTRFEEETAN{n] E P o O R A AR A g N —E
BB/ INEE—5(2x — 8) o Ky THERIESR » IRFRZEE A ECEE  Frll - fii-5 S
EFESR Y 2x M-8 « Z281% - IRESE] (=5) X 2x Ml (=5) X (=8) - AVEEZE
g ?

B4t —10x +40 -
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Hhf AR | B NER(— 4 +2) + (- %) ° aife TEREL—E, MHER TR

IR - (=3 BB S /) 2

BT RIT o BT ACRANIEI A — (ERIRER R - (RS RS
(—dx+2)x (—2) « BUE » F5EHRI THIHSY « WA B BACE (MM A S
K -

w BARE/ EEE5EE o

BlE—

(JL3Z ) The price of a visit to a dentist is $200. If the dentist fills any cavities, one has to pay
an additional charge of $50 per cavity. If the dentist finds n cavities, what’s the cost
(, including the price of the visit)? Tommy has 5 cavities to be filled. Find the total
cost for him.

(F30) B2 R fy 200 T » Ml EEE o BB K 50 JT SRR Bl n
M ERN (SHE5TE) K ? MRSKA S LT M - s5HEHRA %

Vi 7

Teacher: In this problem, you need to spend 200 dollars on a visit to the dentist. So, you still
have to pay 200 dollars even if the dentist doesn’t find any cavities. If there is one
cavity, the extra charge is 50 dollars. If there are two cavities, the extra charge is 50
times two (50%2) dollars. If there are n cavities, then what is the extra charge?

Student: 50Xn.

Teacher: Great! Now, how much is the total cost if it includes the fee of the visit?

Student: 200+50mn.

Teacher: Correct! Now Tommy has 5 cavities. That means n equals five. So, you need to put
5 where # is. Find the cost.

Student: 450 dollars.

Teacher: Great! Let’s see the next question.

Y AT EERE TR R
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EHR C AERTR 0 FEER TR SRS B 200 7T REFEIRLAERST > FFERF 200
T o WA RS RRELET S0 JTHIEES  AISRA IR - FRONE
100 (50 x2) 7T - RFA n FHES - I NE HE 2/ DIE ?

BA 1 50xn e

W REF | BAE - AR ESEESRE > ERES/DIE ?

A 1 200450 o

R IEME | BAESORE S RS IR o RS n FEHY S 0 FTDAZERE n AUHARLE S -
HAERSD -

B4 450 7T -

N R | BAERFIACE N — (AR

BlE_

B L R 2v—3 A 3x+ 1 HUREUFHY 4 A1 B oR#isEdefat R 34+8  SEEAEMR

34+B  A-3B
2 3

H o Wb A-38 - FE A EAHSE —ER b BEENEy
o e s EEA BTRE AR E—T— R -

(3L ) If A and B stand for the polynomials 2x — 3 and3x + 1, then which of the following

34+B A-3B
is the same as the result of 2 = ?
e T A Tt 3+B _A-3B .
(Fh32) F A ~BaRlFRRZHEA 2x—3 B 3x+ 1 > HI T B H1 I — (& =
FHEE] ?
13x-12 41x-12 13x-36 41x-36
A= B O—F= D)

(102 FaHg =5 6)

Teacher: First, let’suse 2x — 3 and 3x + 1to replace 4 and B. Then, 34+ B will be 3(2x — 3)
plus (3x + 1).
By using the distributive property, we get (6x — 9) + (3x + 1). Next, we add the like
terms. The algebraic expression is equal to 9x —8. In the same way, you’ll find
“A—3B”is equal to (2x — 3) — 3(3x + 1). Could you simplify (2x — 3) — 3(3x + 1)?
Student: Yes, the resultis —7x — 6.

34+B  A-3B
A (Read as: Three A plus B over two

Teacher: Correct. Now, we can see that

101 B¢ B A R TR R H R R
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9x—8 —-7x—6

minus A minus 3B over three) is equal to (Read as: nine x minus

eight over two, then subtracted by negative seven x minus six over three).
Now we just simplify the two fractions by changing them to the same denominator.
What is the least common multiple (LCM) of 2 and 3?

Student: 6.

3(9x—8) —Tx—6. 2(=7x—6)
. and 3 is equal to .

Teacher: Very good. So, the fraction 9)62—_8 is equal to

39x=8)  2(=Tx—6)
6

Now, please simplify by yourselves.

You have three minutes. (Wait three minutes...) Time’s up.
(Pick one student.) What did you get?

41x—12

Student: (B)

Teacher: That’s right! Raise your hand if you got the same answer. Well done!

Hhh B B 2x =3 F13x + 1 ZREUR 4 FI B -
HOEE » 34+ Bt 32x—3)+(Bx+ 1) -
FIFHBCE > FFIATLARE] (6x — 9) + Bx + 1) » # N2 FIHERBHEHHE
£ Ox —8 o [EREHE » A—3B 51 (2x —3) — 3Gx 4+ 1) «
IRFIEAER (2x—3)—3Cx+1) 15 ?
B BERE-Tx—6°

34+B  A-3B ,__ 9x—-8  —Tx—6

Rl IR - RAE > BMEE —— — FN

30 2 3

fﬁﬁﬁfﬁﬂ%‘%i‘éﬁ’%ﬁﬁﬂﬁ%ﬂ BREEHERY 3 RE » H5 2 71 3 BVE NAEEE T

2

B 6
v 9x—8 . 3(9x-8 2(=Tx—6
R IR - DL S gy T i e i

3(9x 8) _ 2(=7x—6)

WAE - SHETTEE —— ° {iRM=57 8 -

(=578, BEfEE] -
(BE—{ERE) BEEEZ/VIE?

. 41x—12
B (B)—

Eh G BHT | ERELR-RNESEFET o RiE |
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pIRE=
sStEH © AT DR IR B 2AEs B A0 T e A R R S - Rt sl (8, > A —Jt—
RAHVEFEA - fEERE A RS > —BRIUERAY B x oT > A —/ & (6
&) BEaTiERES/ VTR [ EEA RS - FRA—KE (12{#) 88 1F
%03 ? Tony H 3 /@ fe 3 RE—$T/E /D58 22 /@ 4 Re—HFEZ /D ?

(3£ ) Tony goes to Sunny Bakery to buy six boxes of pineapple cakes for his foreign friends.
The price of each pineapple cake is NT$ x. There are two different sizes of boxes: a
small box can fit six pineapple cakes inside and a large box can carry 12 pineapple
cakes. If Sunny Bakery charges NT$5 for a small box and NT$8 for a large box, how
much will Tony need to pay for 3 small boxes and 3 large boxes of pineapple cakes?

What is the total price of 2 small boxes and 4 large boxes of pineapple cakes?

(FF32) Tony HERHEHUETTE 6 REILFRAGEINE LN > — SRS EE x T (58 )-
GEAWEN hagas 6 R > KeFas 12 SRS o N AR
FE - BE/NEFEMULS TTiTREAIF 8 7T » 41K Tony JAEH 3 &/NaRAL
Bkke 3 @ REEELER - B 2058 2 AR E 2 2/ NaRAE K 4 2 Ra A

ik > EESZ/DGE 7

I

Teacher: In this word problem, if each pineapple cake costs NT$ x, then what is the price of
six pineapple cakes? Think about NT$5 for each small box. Then what’s the total
price for a small box of pineapple cakes?

Student: 6x + 5.

Teacher: Great! In the same way, what’s the cost for a large box of 12 pineapple cakes?

Student: 12x + 8.

Teacher: Correct! Now consider how to translate the algebraic expression for the total cost if
Tony wants to buy three small boxes and three large boxes of pineapple cakes.

Student: 3(6x +5) + 3(12x + 8).

Teacher: If Tony changes his mind and buys 2 small boxes and 4 large boxes, then what’s the
total cost?

Student: 2(6x + 5) +4(12x + 8).

Teacher: Now, please simplify the expressions. Remember to remove the parentheses and put

together the like terms.

(In a few minutes...)
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Teacher: What’s your answer?
Yes, you are right. The answer is 60x + 42.
The numbers of your homework questions are listed on the blackboard. Remember

the homework is due this Friday. Class dismissed.

EEW AR o SREAERERE x TT AR AR (ERE 2D 2 A
INEFIERE S Tt - —&/NENEEERIERE S D ?
B 6x+5-
EEG REE | FEM > —&A 12 (AR R B ILREHE S D ?
B 12x+ 8-
W IEWE | A0SR Tony A E 3 G/ NRBELNE K 3 RS RALER - LR/ DEE 0
B4 3(6x+5)+3(12x+8) -
EEl  AIER Tony (EEE - B 2 &/ BEK K 4 R EALER - HFEA 2 D8R 0
B4 2(6x+5)+4(12x+8) -
N BAE o SBE - sSoRTESE HEHEEE -
(opEts) BEZEZD?

2R 0 BEE60x +42 -

RIS AR E T - SFecE A E B TATSER » TEk -
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Attributing and Solving a Linear Equation

I TR EEE e T EER RIREEAD

1= Introduction

T A—Tt—ZOTRERSI - ISt B & R (YR
BIfEREY— T —ROTRERAIFIR » R SCF RO SR B2 s R R
Hoy o RHZLIIGREFREMLLAER ~ ORZ/Dayaa -

B = Vocabulary

XIERERNBUIETTERER

BRI E R AR -

#

» AR R ISOUEN

¥ th3Z ¥ th3
solution fi# unknown variable KA
equation JirEx equivalent equation FEHEX
expression FRT linear equation in one variable | —JT—X 72
like terms [EIJEIH right-hand side of the equation | A=
check T left-hand side of the equation | /£=,
in balance FE/MH% inverse operations [EE
balance scale R
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B HEGRBEERTGF Sentence Frames and Useful Sentences

©® Write an equation.

f7l5] : Write and solve an equation.

B e K A -

® Solve the equation

#il4] - Please solve the equation for x.

s R TR R A8 x YRR -

©® Check the solution.

5] : Check if the given number is a solution of the equation.

MR IR 75 B IR AR -

(4 is the solution to (an equation).

4 - 3 is the solution to 2x—6=0.
3 272 20—6=0 {Yfi -

@ Ais (a number) less than B.

f4g(1) © Ais 3 less than B.
A JEEE B /N3 AV -

#l4]2) : 10 less than d equals two times d.
d—10=2d -

® Adivided by B

#l4] : 20 divided by 4 equals 5.
20 BREA 4 2L S -
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@ Ais twice as high/large/big/great as B.

file] - 8 is twice as large as 4.
8 /& 4 HYRIf -

0 Add (a number) on each side

4] : Add 5 on each side.
WEEANS -

© Subtract (a number) from each side.

547 - Subtract 5 from each side.
WIS [E]RL S

@® Multiply (Divide) each side by (a number).

4] - Multiply (Divide) each side by 10, and then simplify.
WEEFE 10 (WZEFEFREL 10) &0 -

B [EEFERE Explanation of Problems

» :7AA 8

In this section, we will learn how to list an equation with one unknown variable. We will use
inverse operations to solve the equation. “Listing an equation and looking for its solutions” is

essential in algebra. This is very useful in real life.

There are lots of word problems in the textbook. Before solving them, you have to deal with the
first problem: How do you translate these English words into math language? How do you write

the math equation and solve it with math operations?

You always assume an unknown variable, such as x, to stand for the missing value in the
questions. Then use math operations to find out the value for x. The equation with the equal sign

is like a balance scale. Every action you take on one side should be repeated on the other side to
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€C_ 9

keep the balance. The ultimate goal is to isolate the unknown variable. Let “x” only exist on one

side, with numbers on the other side. Then you will have the value for x.

This is just a brief introduction to this section. Later we will go over more examples.

EEEENER o
BlE—

SiEA ¢ EEIEEERL  BESCFRULT AV LR Y BRI EERER - LHERCE
R > FE SR 1) B TR 7 R e L -
ERNEERE T2 Ry x FR S EHYx D 10 #YFIR -

(33 ) Convert the following statements into equations.

(0 & MR —e— K5 -

R SR Statements Equations (Answers)
tbx 26 38V#0UE& 5 | 3 added to anumberisequal |3 +x=5
to 5.
tbx /03882 5 | 3 subtracted from a numberis | x — 3 =5
equal to 5
EEx#9 3 f£/ 2 /) | 3 times a number decreased 3x—2=5
HoE s by 2is 5.
2 B x FERY 5 % | Twice the number is 10 less 2x =5x—10
iy x /b 10 than 5 times the number.

Teacher: Let’s convert these English statements into math equations. This translation helps
us communicate in math language.
Here are some tips for you.
When you see “is”, “is equal to” or “equals”, that means an equal sign “=.”
When you see “be added to” or “be increased by”, that means addition.
When you see “be subtracted from” or “be decreased by”, that means subtraction.
Please be careful with subtraction. You have to identify the minuend (#%}J8#) and
the subtrahend (J&#%). The minuend is the number in front of the minus sign, and

the subtrahend is the one behind. The order is important.

Teacher: Take “Twice the number is 10 less than 5 times the number” as an example.

108 WP EF R REFRET RSP BFRFF



REFF 32 7 2 KT 7 o EMASEHBHESRL

You can use x to stand for the unknown number. “Twice the number” means “two
times the number”, so you should write 2 x. Do you see the word “is”’? This means
an equal sign.
“10 less than 5 times the number means 10 less than 5x”. Is 10 the minuend or
subtrahend? Should you write 10 — 5x or 5x — 10?

Student: 5x — 10

Teacher: Correct. The next step is to put everything together: 2x equals 5x — 10. That is the

answer!

H

EEN SRR E ST SR A BRI RE R - B RRIVERE A I M RE S
AT o SERNAE IR — L -
EF] “is” ~ “Is equal to” EiiE “equals” > (XFEZHH =
E% “be added to” B /E “be increased by” » (LFENIE 5
A% “besubtracted from” B “be decreased by” » XNFRIBE « FHEBRGE » 1Rk
JRHETTIREL 2 MR - WIMEZ R - SRS R A E T - 1R I ek
HENET > IHFREZER -

FHf : DL “Twice the number is 10 less than 5 times the number” Zyf3]
IRETLAER x AAFRARAIE » Twice the number FYEEUE " HIREHY x - KIELIRIE
25 200 MERIREE] “is” THE ? “is”REFR -
“10 less than 5 times the number” FYEEE TEE 5x 7D 10 - fIARZFE—TF » 220
10 MRS R R ? HE R 10 — 5x BE Sx— 107

BA T 5x—10-

EHN IR - BEERE AR P 2x = 5x— 100 FREEE |

filRE_—
sl 4 ATTER - 185 4 2 E TRV -
(FL3) Is 4 the solution to x + 4 = 4(x + 2)?

(tF30) 4 BB RITEx +4 = 4(x +2) AU ?

Teacher: 1. To check if 4 is the solution to this equation, you can substitute x for 4 and check
the value for both sides.

2. The expression on the left-hand side is x + 4.
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Teacher:

Student:

R TINEF TR T 2R Y P o EMAELEHBHAEHRD

4 plus 4 is 8. The expression on the right-hand side is 4 times ( x plus 2). 4 times
6 equals 24. 8 is not equal to 24.

Therefore, 4 is not the solution to the equation.

i 4 RAGER > I ERENVERSHSE - KL 4 26 AT -
FWRAEBRx+4 4L 4FR 8 FHAER 4X (x+2) 43kLL6FER 24 -
FFY 8 AL 24 FTLL 4 A Z LR A HYAE -

Is 3 the solution to 3x — 4 = éx + g (Read as: 3x minus 4 equals one sixth x plus 9

halves)? Explain your reason.

3REERBIER 3 —4 = cx + W fRREY -

. . 1 9
Now, let’s try another exercise. Is 3 the solution to 3x — 4 = Xt ?

Please explain your reason. I will give you 2 minutes to complete this question.

Ok.

(The teacher circulates in the classroom and observes students’ work for 2 minutes)

Teacher:

Student:

Teacher:

Time’s up. Who would like to share their answer and explain their reason?

Me. 3 is the solution. When I plug in 3, I have the same answer on both sides of this
equation.

Thanks for sharing. You are correct. 3 is the solution. Let me briefly go through this
question again. You can substitute x for 3. Check the answers of both sides.

3 times 3 minus 4 equals 5. You will get 5 on the left-hand side. One sixth times 3,
then plus 9 halves equals 5. 5 is equal to 5. So 3 is the solution to this equation.

Well done! Everyone got the correct answer.

BTE > SR atia R - 3 BAE BRI 3x — 4 = x + 2 HURR ? SRR - 3K

SEIR 2 oy g fa]SE A (E R -
T -
(ERT TR FEZEEE )
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AT SRR - AT S SRR 7

Bk B SHER S - ERMAA I SIS AR -

T A G  EREAARE 3 o SR S R -
PRFTLLFCA 3 AR x » BESRMIRIATZ2E » 3 Febl 3 8 4 S0t 5 » 22N 5 -
LIRLA 30 SATRIILE DR S SRS - [RIL » 3 ISR A -
BT | RREVERT -

fHI=EMY
S BENEE B AHOR TR -

(H7) Solve 6x — 8 = 10.
(H30) 7720 6x —8 =10 °

Teacher: You can use transformation to rewrite the original equation, and isolate the variable
on one side of the equation. Then you will get the answer.
You can think of an equation as a balance scale. “6x — 8” and “10” are on the two
sides of the balance scale and they are in balance. Any transformation you make
must keep the equation in balance. That is, when you do something on the left, you
should do the same thing on the right. After every transformation, the equation is
equivalent to the original one. We call it “equivalent equations.”
Ok, your goal is to isolate the “x” on one side of the equation.
So, your first step is to add “8” on both sides and undo the subtraction “—8.”
Subtraction and addition are inverse operations of each other. They can cancel each
other out, and the value will become “0.”
6x—8+8=10+38
You will get 6x =18, because —8 and +8 equals 0.

When dividing each side by 6, you will get %:% (Read as: 6x over 6 equals 18

over 6.)
Simplify it, and you get x = 3.

Use 3 for each x to see whether both sides have the same value.

ZRl R PHE SRR T o MRERAIE x B E M RS -
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TRAT AR TAZZE RFE » 6x — 8 F1 10 A RFERY WA (I ELORFFF 1 o 7R T
AR - f\?ﬁﬁﬁﬁ%fﬂ'\ﬂzl@f o WHELESR » BRI RIAETT AR - thaoh
ARG HETTAE EIRVERIE - BEg - JTRE=UERR IR 4a 720 E - FFTE
Z Ry VEEITIES

SR o AREY HEEERE x BETRERAYIE —H] o KL - (RAVEE—2 2Rl -
8 1 —8 $EKHH  BUAFIINA S AR AVIERE - AT DA Y  BUE SR 0 -
6x—8+8=10+8 REFFE] 6x =18 » [Ny —8 FI +8 IR0 -

PR EINRE—RIEREL 6 B - {RE T%ﬂJ B  IREEEx =3
IR FHE 3 EE x o e EFSTm S S HE -

w EARE/  EE2R5EE
plE—

Bt %Eﬁﬁﬁ*ﬁﬂ&/\ S WO PRV EARES: 5 B R A B G,
SRR - NS EEA TR -

(FL3Z ) John and his friends are baking brownies for their club fundraising. It costs NT$28 to
make each brownie, and a one-time cost of NT$250 for the equipment rental fees. John
plans to sell each brownie for NT$35. How many brownies does John need to sell to
break even?

(tF32) John FOMAYHHA B T 1L EZRN - FTRISHEEERKE - BEAREIEEREN
AT 28 TC > gstAHAEE /iy 250 I > John fTHEE(EBCEREH(E 35 7T - 3
It T 25/ D A REUN S -t 2

Teacher: To “break even” means the costs and revenue are equal. That is, you don’t lose or
make money. The money that you spend on, such as brownie powder, sugar, and
equipment rental fee are the costs. The equipment rental fee is a one-off cost (—ZX
1427 H]). So, what is the total cost?

Student: Can I assume that John needs to sell x brownies?

Teacher: Yes.

Student: The total cost should be 28x + 250.

Teacher: Correct. The revenue is the total value of sold brownies. Does anyone know the total

revenue?

1 B¢ B A R TR R H R R
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Student: 35x?

Teacher: Correct. Because the cost and the revenue should be equal, the equation will be
28x + 250 = 35x. What’s the next step for solving the equation?

Student: Isolate the x. So 250 = 7x, and x equals 35.7.

Teacher: Can he sell 35.7 brownies?

Student: No, he can’t!

Teacher: The number of brownies needs to be an integer, so you need to round up. John needs

to sell 36 brownies to break even.

ZEh TP )RRV R ARG o RN RN T o SO IR SRR
WEFIes M IHEE &N - S THIEEREREE - JIE - HEMHEZ/DUE ?

B4 A DUEG John FREEE HY x {EAREAES ?

EHER: HEL e

B 0 SRR TERZ & 28X + 250 -

il o W R ENMEAERAREE - A AMIBEREUE ?

B4 FE35x WE Y

W TERE o R RCATI G EZ A S - FrDAUTRE0 28x + 250 = 35x - N —a%’E
PR g (TR e 2

B4 K x BB EIEIRE—E - 155 250 = Tx > x FERR 35.7

W AT PAE 35.7 {EAHRAIENE ?

B4 AT

EHN  MEEVEEFREEEE > T EIWE A - BEE John FEHE 36 {EAH ]
[EA BEW S A
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st ¢ EEIEERAERCRAE > AR AMHFELEME - A google map &5 ILE)
VIR FFSTE VR - AlETE S RE R IESTE AV M - MRS A AT
RIS - HERBPEU/AS RS -

(L3 ) Here are the taxi rates in Taipei City and New Taipei City

Normal tariff
Base fee/ initial rate | NT$70 for the first 1250 meters
Distance rate Then NTS$5 per 200 meters

The waiting time is not included.

(1) Please calculate how far you can go by taxi if you have NT$300?

(2) You are planning a day trip in Taipei City. After visiting Taipei Zoo, you would
like to go to Shenkeng Old Street for some stinky tofu. Can you afford to take a
taxi from Taipei Zoo to Shenkeng Old Street if you only have NT$300?

(th0) Il E AR R R

H W& 770

P B EE | Al 1250 AR % 70 7T

EPEEHELER | BEEE 200 AR 5 T

NEEHERETE -

(1) 7ERA 300 STTHIEIZ T - A ISR HE BT DAFEE 2 AV EE g 7

) IRIEAERE—E G I NRTT - eI LEYERRE SRR EEHzZ A Y
J&§ o WIERARAA 300 JTAVES > o] DAEF TR B Z RIS 2

Teacher: (1) Assume the total distance is x meters. The taxi charges NT$70 for the first 1250
meters and NT$5 per 200 meters for the following distance. You would like to know
how many “200 meters” there are, so (x —1250) divided by 200.
Because you need to add the initial rate, the total taxi rate will be

x—1250
200

X 5+ 70. (read as: x minus 1250, divided by 200, multiplied by 5, plus 70)

x—1250

You can write the equation X 5470 = 300 representing the total money.

Now you are going to find the solution. Remember to use inverse operations, which

help you to isolate the variable, x.

Here are the steps to solve the equation:

H B¢ B R RS TR EF R
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Teacher:

EoEX 5470 =70 =300 = 70 ..o Subtract 70 from each side.
x—1250 . .

00 < S =230 Simplify.
x‘;ozo” XS5+5=230%5 e, Divide each side by 5.
x—1250 . .

00 = 46 oo Simplify.
22X 200 = 46 X 200 oo Multiply each side by 200.
X = 1250 = 9200 ovvvvveerreeesseeeeeseeeeeenn Simplify.
X — 1250 + 1250 = 9200 + 1250 ............ Add 1250 to each side.
P U171 Simplify.

After these steps, your unknown variable x is isolated. By taxi, you can go 10,450
meters, or 10.45 km.

(2) You have to know the distance from Taipei Zoo to Shenkeng Old Street, so first
check the distance on Google Maps. The map suggests three different ways, and the

longest one is about 5 km.

Restoration Vs
Park ! B @ A
RSN :

£ 1= PN

&= 10 min
5km

)
wShenkeng Old Stre[é@

i
n

MAOKONG

In the first question, you found that the taxi can go 10.45 km for NT$300. Since
10.45 km is greater than 5 km, you should be able to take the taxi to Shenkeng Old
Street!

(However, in reality, you would still need to pay for the waiting time, and you would

need some money left over for stinky tofu.)

(1) SMEBRAR R Tx ) AR o SHREEULER ByRil 1250 23 RB 70 T » BEEF 200 23
RoBy 5 5%« IRIEAIEARE 1200 AR - FRLE S0 - RBHEN Hittne
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EH

i‘“?i’gﬁviﬁ’s 7! .. EMAXEEZHRBHIEF O

5 FEHEEE SR T x 5+ 70 » BREIRE 300 7t - HELEILIFHS

FfEE 2102050 X 5470 = 300

BUEREI AL - SR ERGER - AR RIERIE x BEYIH - LU E
AR EaviNEi 7

X5 470 =70 = 300 — 70 ereseeseeseens TS 70
x—1250

0 5 = 230 e A
x"2102050 55 = D30 = 5 rereeerereeeeneenrenrenenreneens TRIBRDL 5
x—1250

o = 4 #EAL
x—1250 N \

00 X 200 = 46 X 200 +vverererneererrriarrerniinieninnns W@%Lj 200
= 1250 = D)) «revennrmnrensennemneenaennennannnens AL
X = 1250 + 1250 = 9200 + 1250 -++=-s=seeseeseses TREA_E 1250
X = 10450 wwseesesmesemssesmeseasesnasnss e 1k

SERCEEEERTE - IRHRAIEE x EALEEE I8 - BEtEE A LUE 10450 24
R 8 10.45 AN E o

(2) frRZAERER G ILH I BPIE RIAGTE YIRS - NI JeAE Google HhfE] E
AEERE o HEFE M =fE A FERVREAR - RAVE R 5 AH -

Fr—/NE > FMEKLFHZAE 300 jT - SHZEE AT LATTEE 10.45 20 H - it 10.45
SNERPY S AH - FrPAr] DUEE TR s R |

(NEERL - g " RERA > MHEREE T SEERATE - )

Restoration 4 1)
Park Sriis B @ A
REMIRR @
EELE Y Tungnan

7 INgne

§ &= 10 min University
5 4.9 km HEEHE AR
= = . —

& o [miomn ) — @
— S ——— S5km TN

2 wShenkeng Old Stré@

i

/) Taipei Zoo

MAOKONG X # B

e
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Bixt+— REBEFE
Shapes with Lines of Symmetry

[ T TR ] B A T SR B[RRI

n 1= Introduction

AETTAR HE TSP RATET 2 GETEETY o ZAT M EARREITE  a] DUES M agR T
INIEEE ~ SRESTH R BRI S SO AR S O )RR - B E AR AR B R Ay R B
TR SR AT BT A Bl o 0 DASSEERGI B 2 & B - R A A E A
fet BAREITRAVIET - AR SR TR B A o MR ERTRE AR Sy ellaTam - A
LR R E T A SRR o S fR RS RS — e RE PR B R - DU
A A BRI B Y TR -

B % Vocabulary

XIERERABUIETERER

B¥ hX B hX

symmetry $ifE shape (&l
line symmetry LRI dashed line JE 4%
axis of symmetry | ¥IFEEH isosceles trapezoid FEHERRE
vertical 7 H.1Y rectangle A=Yabi
horizontal 7K equilateral triangle E=FF
oblique wHy square EJE
infinite FEFRAY scalene triangle RNEE=HE
symmetric pay ] pentagon HBE

117
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bisect S5y hexagon NEF
perpendicular = {1 regular polygon E%ER

ML ¢ EFE R (an axis of symmetry) X Sy ¥ 45 (a line of symmetry) - S5 1/ NEERAE
WA EF T Ef#E4% (a line of symmetry) | [FEFERE o

B HEQRBEERAGF Sentence Frames and Useful Sentences

O divides into

5] © An axis of symmetry is a line that divides a figure into two reflected parts.

S Bl R T 5 R oE 2 BT A - A — (PR EL&R -

® Similarly,

%4 - Similarly, the isosceles trapezoid also has an axis of symmetry.

IR+ SR — e -

© is equal to

4] : The number of lines of symmetry in a regular polygon is equal to the number of sides.
IEZ B TRR BTN IBE -
O infinitely many
4] : A circle has infinitely many axes of symmetry
E— B A R 2 Rt -
(5 is symmetric with

#l4] : Which of the following point is symmetric with point B?
NEIE—EEA] B BhETE ?
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B RIEEFERE Explanation of Problems

©8 RAEA

Let’s talk about the contents of this section: Shapes with Lines of Symmetry.

What is a line of symmetry? A line of symmetry is a line that cuts a shape exactly in half. If you
fold the shape along a line of symmetry, the two halves would match exactly. This type of
symmetry is called “line symmetry”, and this kind of line is called “a line of symmetry” or “an

axis of symmetry.” In this section, we will discuss the shapes with lines of symmetry.

AREHTE R EY o AT B R B T 20— RE SR T RE =
HIFEHI-F > BB R EID & e R EAREHE - I ESRWAEE 2 EE - ERAVE
o Es T RETREY | Tz B4R R T ST | -

Let’s see the following three figures:

In part (a), the horizontal line is a line of symmetry of the figure because you can find that it
divides the figure into two symmetric parts.

In part (b), the line of symmetry is vertical.

In part (c), there are five lines of symmetry in a regular pentagon. Also, any line of symmetry

goes through one vertex and perpendicularly bisects the opposite side.

£ B IEE B (@) A5 BT A Bl Ry — (RSP ELER © #B(b) OB BT R B R R —REt E
& #Pl(o)Z I ELBP EIPAVERE A TR - A @ ETEEs B 5P BB AV E RS
sz B R ETEE -

(A) (B) (©)
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Refer to the isosceles triangle ANMO (read as triangle NMO) at the
right. If you fold ANMO and make the sides NM (read as segment

NM) and NO overlapped, you will get the folding line NP. You can
also find that MP and OP are overlapped as well.

We can identify that NP (read as line NP) is an axis of symmetry of

ANMO. In this figure, Point M and Point O are called “symmetric &

points.” The two pairs of overlapping sides NM & NO (NM = NO) (read as segment NM is
equal to segment NO) or MP & OP (MP = OP) are called “symmetric segments.” The three
pairs of overlapping angles ZM & 2£0(4M = £0), MNP (read as angle MNP) & 2ONP
(MNP = £ONP) (read as angle MNP is equal to angle ONP), and £ZMPN & 4OPN
(4MPN = £OPN) are called “symmetric angles.”

EIEERE ANMO HRIRE NM F1 NO S EE B G h B4R NP - [SIRFII4ER MP 71 OP 1,
GER > WEE AR GETRETR - Hop NP TR - FmI M B O BhE A
BIFREL > BB NM= NO o MP= OP F&1¥ifReEs » Emfs oM = L0 5
£MNP = £ONP & BT -

You can find that an isosceles triangle has a line of symmetry. And you can conclude the
following properties of an isosceles triangle:
(1) The base angles are congruent. (Because 2M = 2£0)
(2) The axis of symmetry NP bisects the vertex angle #N. (Because £ZMNP = £ONP)
(3) The axis of symmetry NP is the perpendicular bisector of the base MO.
(Because ZMPN = £OPN = 90° and MP = OP)

1k e RRE o > AT LSS S = E I T
(DREAES (FE M = 20)

(Q)¥HFEE NP RTHA N (954 (B MNP = LONP)

(3)£HEEl NP 2E%8 MO HIEE V434 (ks 2MPN = LOPN = 90° H.MP = OP)
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w EEEENBEE s
pIEE—
sitEA ¢ AR B ER T DA AR SR AR E I -
LRGBS B AVETEE > S0V NENER B AFE=AE > ZEFA
= ETETEE - FTUAFE =P A ERETRED - S0/ INERSE Q) NERTHR
AT LLG Bl — (RS R -

(%37 ) Draw the lines of symmetry of these figures.
(th=0) FEH RAIE AR -

(1) ) €)

Teacher: As we just mentioned, a shape has an axis of symmetry (line of symmetry) when
the two sides must be the same if we fold the shape along the line. In part (1), is
there any line of symmetry in the isosceles trapezoid?

Student: Yes, there is one line of symmetry.

Teacher: Yes, you are right. You can draw a vertical line that passes through the midpoints
of the two bases of the trapezoid. Great!

Let’s see part (2). Can you find any axis of symmetry for this shape?

Student: Yes, I can find one axis of symmetry.
A

v

Teacher: Correct. If you draw an oblique line through the center, you’ll find that the two
halves are symmetric about the line. Let’s see part (3). Is there any line of symmetry
in the scalene triangle?

Student: No, there is no axis of symmetry at all.

Teacher: Yes, you are right. A scalene triangle doesn’t have any axis of symmetry.
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ERi

B

i -

B

i -

B

ER

WM R - EHFUTE— RGP B BN > R HIEREHEE - %
LR ETEE o B/ NES > L EREIE P LA S 2

& 0 AR -

BEET o AR LIEREER - EBERES AW [EERAY R - 352 |
FEEE R QYINE > IRAETREE (BT A LT Ehs 2

B > BEERE— PR fEG -

EHE » ARAREE —RFHREF R L IR G S & S TR RTE T S EEHY -
FESHQYNE - EEAFE = AP TS 2

2H o B A R

Y 0 R8E - NEB A A TR -

BlE_

i -

AR RS IR — LT BT B A R - 1E » BV EA n (RETE
fh > B RE EEIR 2 R g -

b BlRE—E = (EE > FEEE A RETEEUE R — e - G RS
s B AR A — CRETTE B - BRE SR (1)/INERIEIT A 7K e B PR
> SHQYNEWIENEBIAIEA 6 (RETEE - BLiF > ZAT PUSFHE—IE n 8P
BE n RETER - /E580)/NE > R R E— B EEH 1] LR Z BN 77 B T H TR
{E-FE] > S — B SR 2% (Rt T -

(LX) Determine the number of lines of symmetry for each figure.
(30 R THEE 57 BA 25/ e fg i 2

(1) 2) €)

Teacher: In the first example, we know that some of the graphs do not have any line of

symmetry, and some have exactly one line of symmetry. In part (1), we can find that
there is more than one line of symmetry. How many lines of symmetry can you find

in all?

Student: Two lines of symmetry.

WP BB EFRET R B F 3% 7
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Teacher: Good try. A lot of you might think there are only two lines of symmetry. One is

vertical, and the other is horizontal. But there should

be four lines of symmetry in the figure of part (1).

Please see the correct figure on the board.

Now, please use three minutes to figure out the number of lines of symmetry and
draw them out if possible for the rest parts. You can work and discuss with your
partner.
(After three minutes...... )

Teacher: Ok, time’s up. Please tell me how many lines of symmetry there are in a regular
hexagon.

Student: Three.

Teacher: Really? If you draw three diagonals that go through any ..
vertex and its opposite vertex, you can get three lines

of symmetry. But if you draw the perpendicular

bisector of any side, it also cuts the regular hexagon

into symmetric halves. So actually, there are six

different lines of symmetry in a regular hexagon.

If you draw more regular polygons, you can find that a regular polygon with n sides
has exactly n lines of symmetry. For example, a square has four axes of symmetry.
A regular pentagon has five lines of symmetry. The number of lines of symmetry
in a regular polygon is equal to the number of sides.

Teacher: Finally, how many lines of symmetry are there in a circle?

Student: A lot.

Teacher: Yes, a circle has a lot of lines of symmetry. If you draw any diameter of the circle,
it divides the circle into two symmetric halves. So, a circle has infinitely many axes

of symmetry.

BT AP BRI L R T A R - 1
EREEE()/INE » BRI A SR B L — SR - (RAE Ay
FRHIIE ?

B LT RR -

Y AT EERE TR R
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ERN . AHEESIR - R ANAIREE SRR AW REEE
—REEEN SRRy - BEE L 55—
STHVEIE TRz A VU R FE e - 5578 A B AV IEAEE]

f -

AT > M =8 AE82) ~ Gy NEEHFTE Bt
o A DI E TS AR EGR S B A [F S o -

Eh (ZorHER) HY - IR o Sk —EIE/ B A R -

B4 3k

LRl HAY 7 A1RIREE RS A — (AR S A TH
BEAVE LR > REL ] DUSE] 3 iR - (EARIRE
R —EBNEE P4 EMGRIENBP RS
TREVREIFE » AL - —EIENBIETF 6 R EHIEH
ol -
WERFEH MR R - IRg#R—E I B
Te4ra n GRETEED - G140 > [R50 4 (RETEEL - IETUEID A 5 PRETHEEL - —
{8 1E 2 2P R S TR R M SR e E -

ERN ik o —(HEA 2/ D EREEE ?

B REBR !

R 2 —EERERS RETEE - LIRS EEEAER - TRl RE SRR
(EETRAYFE - NIL > —(EEE IR 2 R e -
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plE=

St ¢ AR A TSR SRR - SN B R (B AR
PR fEah - S IIERIERVERR M S B B SRR -
PR A P AHET IO 26 (BR R P REES B AGRERIEE » Wik HHE T B RS
THAhEY 4 (E7 5] - FEERARREE 26 (A FREP LA BGREIEE » WiLm — R
g - WA R R o SUE R B A TRV B Y WOW and MOM -

(LX) Consider the line of symmetry of the English alphabet: A, B, C, D, E, F, etc. Try to
find:
(1) Four letters which have two lines of symmetry.
(2) One word that has a line of symmetry.
(F30) F—TESORE TR - e RPE MR 2 Wl
(1) 4 (& BA R R ER Y & -
(2) 1 (BB A GREEIE 5 -

Teacher: Let’s check the line of symmetry of the English alphabet. First, look at the letter A.
It’s not hard for you to find that the letter A has a vertical axis of symmetry. Similarly,
the letter B has a horizontal axis of symmetry if you think the top and the bottom are
about the same.

Now, please discuss the 26 capital letters with your partner and find out the four

letters which have two axes of symmetry.
You have three minutes for this question. é B
(After three minutes......... )

Did you find the answer? Please tell me the four letters in order.

Student: H, I, O, and X

W f b

Teacher: Wow, you are so excellent! Now, please think about part (2). Can you find any word
that also contains a line of symmetry?

Student: WOW!

Teacher: Very good. Any other word?

Student: MOM.
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Teacher: Yes, you are right. The words WOW and MOM both have a vertical axis of
symmetry.

ZhN . RERPIREICCF HAVETREE &0 - Bt BETR A - REZGHRTH A
H—REE LR - FEEH > RIREGEFEE B By
ENETAREL > AR B A — RS é\ B

IRAE - SEAIREFEE —EaT5m 26 (ERR T HE > IiA W FREEEhey U (E 5 -
SRR =275
(Z=orsEfg ) BT ? sE A S BEluE v h -

B4 H-1-OfX- I @ % %

Ehh - IRPIREE | B SRIEEEE () INE o IRAETRE (]t B A i A S

g 2
B4 WOW |
Ehl . REF o B HAMRYE ?
B4z © MOM o

EET s AREF - J48E - WOW 1 MOM 2 Wi {8 BE S & A —fhR 2 B A -
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fIRE
st | AR IR AR SR AR AT BT — SRS AR EL ~ ST - SRR
GREC GBI B o7 -
RIS/ T8l EG Jy £EFH R £FGH WS4 [EIRFHZSTEERL F BF H
BLEEAGRES FH 0YEE EH 5747 ©

(FL3 ) Let’s fold a piece of paper and cut a triangle from it. Then you can get a kite when you
unfold the triangle. Refer to the kite EFGH below. Find the answers to the following
questions.

(1) Which of the following is the axis of symmetry of kite EFGH?
(A) EG (B) FH C) FG (D) EH

(2) Which of the following points is symmetric with point F?
(A)point E  (B) point G (C) point H (D) point O

(3) Which of the following segments is symmetric with FG?
(A) EF (B) EH (C) FH (D) HG

(4) Which of the following angles is symmetric with 2EFG ?
(A) 2EFH  (B) 2EHG  (C) LFEH (D) .FGH

E

F H
A
N
A Y
N
cut

G
(Before the paper is cut) (After the paper is cut)

(th3) RGBS —E= AT (AE)  HEENE A —EE -
SAEE TR
um%%m%&ﬁ(mﬁ (C) FG (D) EH
(2) F BEATETREL B © (A) E % B)GE:  (OHE (DO
(3) B1FG HfBA4REL R © (A) EF (B) EH (C) FH (D) HG
(4) FEFG (LEFG)HJEITHA Fy -
(A) .EFH (B) £EHG (C) «FEH (D)4FGH
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Teacher: What is the answer for part (1)?

Student: (A) segment EG

Teacher: Good. The kite has one axis of symmetry, which is the segment EG (denoted EG).
Then, which point is symmetric with point F?

Student: Point H.

Teacher: Yes, you are right. The answer is (C) Point H. And the axis of symmetry EG is
the perpendicular bisector of FH. For part (3), what is the answer?

Student: It’s (D) HG.

Teacher: Excellent! Let’s see the last part. Find the answer for part (4).

Student: The answer is (B) 2ZEHG

Teacher: Wow, you did a great job.

Ehh - FEQYNENEE BT ?

B4 0 (A)EG -

Hhl A8 BERA—RETEEILG - SHEEL EG (EG) -
ARPE » UR—{ERGER F BT 2

B4 HEL-

HhR B BHT > BER (O HE - MEHEG EG 2 HG NEE P74 -
AL/ INEHYE FE R TEE 7

B0 (D)HG -

EHN . RGE | a3 > HIEE RN 7

24 BFEZE (B)LEHG -

EED i IRFIRAE |

128 B¢ S TR R TR E R



L) KT ERT 2 ERT P o EHASERBHERDL
BlRE R

SR ¢ RIS BN - TS FIRIEL RIS - 360 - AR5 o M e
B W HE ERVETE R > B ERA) B (D) -
(ZE3Z ) Which of the following national flags have the same number of lines of symmetry?
() N FIER {18 [ SR Y [ L T T 7 R ) S i e 2
(A) (B) * *x k k k k

The national flag of Belgium The national flag of USA
) : -

The national flag of Japan The national flag of Ukraine

Teacher: Try to figure out the lines of symmetry for each national flag. Which ones of the
following national flags have the same number of lines of symmetry?

Student: (A) and (D).

Teacher: Yes, you are right. Both of the national flag figures of Belgium and Ukraine have

exactly one line of symmetry.

D Ay BAEERTRE B HAN B S AR o 55 (I B A AR o R
LL e 1 B A S E A TR e ?

B4E L (AFID) -

LRl g8k BT o LIRS SeRaAY TR E ZEH LA — R -
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(FL3Z ) Kuan used four different ways to draw two diagonals of a regular hexagon. Refer to
the diagram below and find which of the following figures is not a graph of line
symmetry.

A

(A) A (B) A (C) A (D) p
B F B F B a B F
C E C E C E C E
D D D

D

(32 ZEPa e PAVUREA [F 5 U REE N IE ABCDEF HYRIRET 4R - RS 4
NHBSEPEYEP TR o ARSI (SR A 2 SRR E 2
(106 FEH &5 4)

Teacher: Look at the four answer choices and draw the axis of symmetry. You have two
minutes to find out the answer.
(After two minutes)
Who can solve this question? (Teacher can choose a student to show the work on
the blackboard.)

Student: I can do it.

Teacher: Very good. Please come here and draw the axes of symmetry of the figures on the
board.

(A) (D) A
B F B F
C E C E
D

(After the student demonstrates his/her work on the board.)
Excellent. You can see that only the figure in choice (D) has no axis of symmetry.

That’s all for this section.
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ERN : BFE NYIUEEEE - A& E TR - SR o AV -
(WoriEl% ) SRR RS ?
(ERTA LI E e RMEREIREE - )

B4 0 AL e

EHD  REF > SFAERR L S L A T
(SRR AR R A )

(C) A (D) A
B B F
E C E

D

KT o (RA] BT A A BEHD)WIEY /2 A L -
N ERIE -
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B+ =1HRE
Three-View Drawing

EMAEE

I TR R E B R E S R HIR R

B Fi= Introduction

= RO NV

AEEI =B ERIE A B IR S - AR B RRCK o FIRFE AR B
RIEIAY AR S o AN /40 A BT i) DU 48 =R 8 ~ AieRE ~ AR s 1R E

FH

TSLH AR we] DU PR GREERER A A e S L S T Y Al R [ ~

AR R AR fR & El AT DR R MY TG B PR SR A DUy sHUE B o S R B DA DR

A P93 — 1 Bl R A -

B % Vocabulary

XIERERABUIETERER

EF thX BF thX
three-view drawing =fE front view FIEET
top view FARE right view HE
left view T A I back view/rear view | {15 [El
bottom view R E R E three-dimensional TLAGHY
two-dimensional SEEAY HER object Vi
column 17 net d/fE
triangular =Am prism A (F)
cube Vil expand =3
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B HEGQREERATGF Sentence Frames and Useful Sentences

o be represented on

4] : There are a number of ways in which 3D objects can be represented on paper.

A 21875 20A] LURs 3D ILAGIEE ZHRAFAR L -

O refer to

5] : She spoke for an hour without once referring to her notes.

Sty T — B/ NS = A A

(3] be formed of

fila) « The table was formed of two large slabs of stone.
B AT H B IRAER -

O according to

4] : Students are all put in different groups according to their abilities.

PR EMRIRRE T HE T 504

© from left to right

%) : Please write down the notes from left to right.

R AL (e R B A

® demonstrate

4] : Students demonstrated the three-view drawing of this question on the blackboard.

EAFE AN BN T R = -

@ In order to y

#4] : In order to pass the exam, I suggest that you spend more time studying.

Ry T IEE > BRI E
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B RIEE:ERE Explanation of Problems

©8 RAEA

There are a number of ways in which 3D objects can be represented on paper. Usually, there are
six different views: Front view, back view, top view, bottom view, right view, and left view.
Although six different views can be drawn, three of these views usually give enough information
for a three-dimensional object. In this section, we will discuss three-view drawings. What is a
three-view drawing? As a rule, they show an object from three different angles of views. (Usually,
we use the front, top, and right views.) Each view is drawn in a 2-D (two-dimensional) drawing.
Different people can see an object from different angles. It is important to know where the front

side is when you draw the three-view drawing.

— ARG E A A ENEAFEDTE (A~ &~ 72~ 4 > B ) iVRER S e RE—
{EIZESEE - (HET ZIFEETE AR EEHR RE - /& %EIE@E%EI G B A A ] oy
Bl P — (BRI AT R — AR E - AR R fEL T =8 — i A

Pl ~ A5 B R A E -
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» EEREENER o
BlE—
sl ¢ MR = RE AR IR B -
IR =& - NETGRE FA—E =M1 » FiLAA)IETTREARE » B4 GERER R
—(E&ITIE  FRPAO =N TE  mEB) =AW FEE - 5 ETEZ =Af
FEIEENAGEMER A ES - FTIEE R B) =AM -
(JL3Z ) Which of the following objects has the front, top, and right views as shown below?

(FF0) W—EIr A E P =EE /& N YIFR ?

Front View Top View Right View

(A) A cube (B) A triangular prism (C) A triangular pyramid

(D) none of these

Teacher: As we just mentioned, the three-view drawing includes the front, top, and side
views. First, what do you see from the front side?

Student: A triangle.

Teacher: Correct. So, we can delete (A) because the front side of a cube is a square. How
about the right side?

Student: A rectangle.

Teacher: Very good. So, you can delete (C) because its right side is also a triangle.

Now, try to figure out the top view of (B) a triangular prism. If
you look from the top, it will look like the bottom view, which

is a square. But please notice that you will see a line that shows

the intersection of the left and right sides in the middle from

the top. Then, we can find the answer is (B).
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B

R

R

plE_

Teacher:

Let’s see the next example.

A $R 20y - = RE e ATGRE - B EAAEE - 5t (RERIL
A (E A TG L2 7 2

e—E=mA -

IEAE © BTEATRMT AT CAPERREETR (A) - ARSI T RG AT B e — (B =057 - A
8 H ez 1L A A A 1R EE 7

& EER -

REF - FTLIBETR(C) m] DIkRR - IR ERVERETE —E=A - e - sl&E R
H=mAAE (B) AIFHRE -

WRIRGE LIS - EGEERE S MRE—5 - B —EESE - B2 AW
PHGETRGR—FRER - FTLL > BTG EZRE B) -

PEE N -

S L IR EP OIS - FH=AE -
ERME=MER - FEFEIEEARMCIEINIIT - CARZIIIGZER 11
{EDTEREAARL - (HERITTEBAEREEE] 10 [HI78E - FrAER —(EDTREE A £
AU - SRR —EE T LRE -

(L) Draw the top view of the object which is formed of 11 same cubes.

(F30) THIEEZH 11 EREER/ NI T EG &MY - 558 Haxaeny LR E -

Teacher:

136

front

According to the given information, this object is formed by 11 same cubes. Only
ten cubes can be seen from the front view. So, there must be one cube which is in
the left back side. Now, let’s draw the top view from left to right. In the first column,

all the three squares should be shaded since they are occupied by cubes. Then, how
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to draw the second column?

Student: It is the same as the left column.

Teacher: Yes, you are right.
Let’s do the last column. It is obvious that only the one close
to the front side with a cube. So, here’s the drawing of top

view:

Zhh - EREEEEEEE 1 (EHE R IR - BRI A 2 E 76
e - AR T ER —(EIL T8 - FAE - BRI R B -
FER—1TH » BrA =BRGP EEZ S8R » NI RS - R 552
17E ?

B gEAEEATHEE -

LRl EHY I o BHMERR T -

g > A — (I TR E ReATE > AL A B R s i

=
[==]

plE=
il PRSI R RS E A [E A EAYRE
(FL3Z ) Which of the following objects has a different top view from the others.

(H32) T T — {18 T2 AG e Ay AR e B LA T G e T A [ 7

> 2 0 ®

> &

(EPHEEZRZE bR " =G E—EUHEE | ZETTE 16 5H)

Teacher: Now, please work with your partner to figure out the top view of each graph.
(After three minutes)

Did you figure out the top views of the four objects? Which one is different from
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the others?

Student:  Yes. The top view of (B) is different from the others.

Teacher: Good job. I found that most of you got the correct answers. The top views of the
objects of A, C, and D are the same square. So, only (B) is different from the

others.

ERN AR - SFERSFEAYFESE R A EN AR EP R ERE
(=r#Et%) IR EVUERASEIZ AT EARE 7 2 BE— R EAr A A ?
B4 0 #{EFT o B By EAREEBLEATAYAE -
ERN  ARE - WEIRFIRZEHLE T - A~ CHI D BYPIGAY IR A S FHIIE TS
1 - Nt - 55 B BELHEMATAE -
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139

n

pI=EM
B+ BRE T T A B TR A 2% (i B L I Bl

ERME LOER > FEFSEEIE E5E MBI - ZhREsE EHER - #E T

KRB A HE AT ~ R GIE ~ AR E e AARE > EE—HEE RS

TRNEE

Bili o] AR 7R s AR R e BEER 2E G ] R i 1R e ~ a0 ] R e 1 < B R 1
H o [FR S ERARE NMAER G ABIMEE - nl3H ERE R 5 E R EE

SEEAHEHT ©

(L3 ) Draw the top, front, back, right, and left views of this object.
(H30) EHNHIASETZHY EHEE - fidiE - RE -~ 6 E R E

LRE

O[]

HItRE RIS Fapls THB

(BN E BRI 2 T = RO | ST 18

19 H)

Teacher: In order to draw the different views of this object, you need to look from the correct

sides. If we look at this object from the top, the graph should be like this:

'//' / Now, please work with your partner to do the rest parts. Six
///% % minutes.

/é (After six minutes)

that group 3 have done on the board.
(Students demonstrated their work on the blackboard.)

Group 3, please come to draw your graphs on the blackboard,

and the other people please check your graphs with the drawings
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A ALE ZHE

Teacher: Wow, group three did a great job. Now, please notice that the front view and the back
view are different here but symmetric with each other. Likewise, the right view and
the left view have a similar situation. Now, please tell me the answer. Will the top
view and the bottom view be different and symmetric as well?

Student: No, the top view and the bottom view are the same and symmetric.

Teacher: Yes, you are right.

B BT HERRERE - AR I - MR ITTR ,//v/%
LAg

RIS (A - BIPEZ SRR - < /
il

//

LRl IR SRR BN E SN N SE A AYES 7T -

(Nors#tR) 5 3 4 SREIBRINATHE RV E EE LA - MG T
IRMERES 3 4HEEAHIE -
(REEBNREEEEE )

ER OIS 3 ISR - B FHER  EENATRENERREEA Y > HE
FEaEITERY - [FlEE > AR BRI E AR DAEDL - BAE - s> &
LRI 153 [t & A [] EL RS 2

SR AR BEERT N EE A E Y -

ERL G BT -

\
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il HRS LA EPHIRE - CAIZIIASEH 14 {E78E4HE - BB RTT BB EREEE]
12 {&#J788 - FrDAhER 2 BT8R a1 —Fk - (a2 LRGP RR&Y AT B EEE 13 (&7
B FTLIRIBEIE S 14 (BT BRIEZAE 12 TR N& » ATz a1RE £ C - 1
Z LR /AAREIR Ry C o R AR BRI AR E R ETEE - B C /YA
HEHY
(L) Which of the following is the right view of the object which is formed of 14 same
cubes?
(32) 4nfE - /B 14 (EAEEE N7 RS I ASE T -
RN 18— {1 285 VR 2 A A R ]

front
—

(EEZZEWFERATR " =G E—EWHEE |, BT 27 5D

Teacher: Look at the figure of the object which is formed of 14 same cubes. Can you tell
which one is the right view of it?

Student: C

Teacher: Very good.

Student: Why the answer is not D?

Teacher: Good question. According to the given, there are 14 cubes to form this object. Then,
you can count that there should be two cubes in the back row and both on the bottom.
Therefore, D is not the answer. Did you get it?

Student: Yes, I got it.

Teacher: Excellent. Now, can you find the left view among these choices?

Student: The answer is still C.

Teacher: Yes, you are definitely right. The symmetric view of C (Left View) is the same as C

itself (Right View).
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ZHT : FHis(EH 14 @RISR ATYIRE o (REERR I —(E R T AR E 2

B2a ZC-

CHEN FEEAF

B4 BEEERZDE?

EHT PR o ARIBPTGEIVIREE - EEYREH 14 12 J7R84HRL - A% IRAT DA —
o e LA WIETL RS - EMEEES o RIE > D REIEMEEE - ST
g

B By RIET -

T KEFT - BT - BELGERZ—EE ?

B —fECo

Ehl Y I - EREEAE C AVETEGE - EREIPEEC -

BlIRE7S

SR R S R - BRI = R -
LEToRERE () NE S EIP R ATGRE - EARE RATRIE - AR R
(DRYTEEEE Q) INE + S Wl B (/N By =1RlE] - 3824 bEicE B ks
T S 2 -

(F£32) (1) Draw the front, top, and right views of the object shown below.
(2) Draw the new three views if the two blue cubes
are removed.

Are the three views the same as the original? Explain.
(H32) (WEHA TR EPARTGE -~ FE A E
Q)EZEHEMEE /N
R =1 E R4 (EEE & 85 (5 2

front

Teacher: Let’s see the question. When we draw the front view, the height for each column is
4, 4, and 3 cubes from left to right. Then we look from the top and the right view to

finish the three-view drawings.
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Front view Top view Right view

Teacher: Now, it’s your term to do the three-view drawings after taking off the blue cubes.
Please compare the new three views with the original graphs
You have five minutes to do this part.
(After five minutes)

Ok. Time’s up. Please show me your work. (Teacher goes around and checks

students’ work.)

Front view Top view Right view

Teacher: Very good. A lot of you did a great job. Now, compare the three views in both parts.
Is there any view is different from the original?
Student: Yes, the front view.

Teacher: Excellent. Let’s see the last example.

ERN  BETNACEPIREDS - EHFIEATRER > (KL FAE TR S0 Ry 4~ 4 813 F
IR o AR o FRAPITE AR BN 1 e 4 A e e — (R B A 4

Front view Top view Right view
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o EMASEHRBIFESDLD

ERl - SRAEHAR R IR EE (OO T AR S B = (] > SRR A = (100 B [ A Y B A

TTEEER - A L EAVIRFEISERK ©

(Tuors8te) 4FHY - IFRIEN T - BERTE R RMIEN =0E - (ZREBEES

A EEHVE - )

Front view Top view

Right view

ERL . IEE o REEMBISRY - SRAELEERI AL = (A E - AR E R nE R A

[&] ?
B4 7 piriEAE e
Ehl - REF - BAEACE R R -
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(JL3Z ) The graph shown below is a rectangular prism which is cut along a line and expanded.

Find the volume of the prism if the base is a square.

(F30)

B(=)a—EErEaRHE > BERYBOKRES
EF o ARBE PR R 0 Rk o R 12
B2

(A) 144 22
(B) 224

(C) 264

(D) 300

B (=)
(111 B &5 4)
Teacher: Let’s figure out the figure of the rectangular prism by folding it

back. 4
The graph should like this:

By the given information, the base is a square. Can you tell the side

14
length of the square?

Student: The side length is 4.

Teacher: Good. You can find the length 12 is exactly the length of three side lengths. So, each
side is 4. Then, what is the height of the object?

Student: The height is 14.

Teacher: You are right. 22 is the sum of the height and two side lengths of the square base.
So, the height is 14. Base on what we have found and figure out the volume now.

Student: The volume is 4 X 4 X 14 which is 224.

Teacher: Excellent job. That’s the end of the class. Class is dismissed.
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ERi

B

ER

B

Eh

B

R

BFEREBIETE - R ETRENE - BEZEER 0 4 —

FRISFRAS IR - KR EE - (REsHRETpgs [

I ? ;
14E

BER4-

MRAF - fRETABEE 12 EAF R = (B IER - Wit GIBER 4 - I - &0

YIRS 2%/ ?

B 14

EH T - 22 BIEHIVEHATHRERANSHIEN « NI > &2 14 - BAEREEM
TREHACR et -

fofEm 4x4x 14> B1224 -

RAF - BRIZSEA - TER -
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BSNEEER More to Explore

B X BE R4

AR

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

HEE P BRERS

BB T E YRR R
https://video.cloud.edu.tw/video/co search.php?s=%E9%9B%99
%ESNAA%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/

147 GER T3 S 28 S R RS T N


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
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Khan Academy

A ARSI K R

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
i
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 11 = Al 50 K B R 2 PR 57 LI BUR 48 04

B = R R SR ER AR BE E U
https://math.ntnu.edu.tw/~jschen/index.php?menu=Teaching
Worksheets

2023 FEMNERSENEERAX(ESP)EENAE

I ECETOHBIZ - B T BEEREI - 28 HoAth o
https://sites.google.com/view/ntseccompetition/%E5%B0%88%E
6%A5%ADY%E8%8B%B1%E6%96%87 %ES5%AD%B8%E7%BF%92%E
8%B3%87%E6%BA%90/%E7%IB%B8WEI%I7%ICHE6%95%II%E
6%9D%90?authuser=0
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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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