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Multiplication Formula
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B = Vocabulary
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BF b3 BF theE
formula for the FEEYTFNE, | formula for the difference of | Y 2/ E,
perfect square two squares

square of the sum of | FIAYF T4 | square of the difference of | ZHYF A

two numbers two numbers

B HEGRBEERHSGF Sentence Frames and Useful Sentences

O Using , calculate

4] : Using the square of the sum of two numbers, calculate the value of (150 Z) .

FIFRATEGT 255 » 557(1502) o -
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B RIEEFERE Explanation of Problems

©8 RAEA

Using the formula for the perfect square and the formula for the difference of two squares to

do calculations.

BT e 4 P A 2= AR EBE A -

w EEEENBEE o

BlE—

i - AR LGRS = AR -

Students can get familiar with the formula for the perfect square.

(BLZ) Use the formula for the perfect square to simplify (a + 90)? + (a — 10)? =?

(30 FIFHZERF I AR © (a+90)” + (a — 10)* =2

Teacher: Let’s read the question first: “use the formula for the perfect square to simplify
(a+90)% + (a—10)2.” (a+ 90)? is the square of the sum of two numbers. Do
you remember the expansion formula of (a + 5)??

Student: & + 2ab + b’.

Teacher: Yes, itis a? + 2ab + b*. So, the first binominal squared (a + 90)?will be
a* + 180a + 8100. Great, then what’s the later part of the question?

Student: The square of the difference of two numbers.

Teacher: That’s right, the square of the difference of two numbers.
Then what is the expansion formula of (a — 10)2?

Student: a? — 20a + 100.

Teacher: Exactly, it is a® — 20a + 100. So, let’s get back to the question,
(a+90)> + (a — 10)? equals a® + 180a + 8100 + a*> — 20a + 100.
The result will be 2a? + 160a + 8200 after we organize the formula.

Eh : WFVEARE-TEE - EES T AT T ATA LR
(a+90)* + (a — 10)? yo FFERAIEAMRETEH 53 (@ + 90)* > B ZEFNFH A
2 o T (a + b)*FERATR B ?

2 B¢ S AT RS HOR TR R R



KT FR T ENET P oo L EEHEFEL L

B4 2 +2ab+ b e

BT ¥ o + 2ab + b2 o B FRFEERE B o + 1802 + 8100 -
TR4F > AR H AR e T 2

B4 EIEAR -

A REAPTHAR - A (0 - 10)> R SRR ?

Bk @2 —20a+ 100 -

LRl 48 0 a8 —20a + 100 « FTAUEEEEZ - (a +90)* + (a — 10)°BEEFR
a® + 180a + 8100 + a* — 20a + 100 » Z B A UHF R — Nk G155
2a* + 160a + 8200 -

pIE_
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Students can solve word problems more quickly by using the formula for the difference

of two squares.

(3£ ) Cheryl would like to build a 9-square-grid garden (see diagram) by using bricks 1cm
wide. Each square is made equal-sized, 5cm on each side. What is the minimum area
of bricks that Cheryl needs to use for her garden?

(FF30) TEBEM 1 A "AYESRE L —EU =0 (TN E)D - EXTUERRAR
F—/IMEIVERINE 5 A 0 SEEZER/VH T 2/ VEEIVEE ?

Teacher: Let’s read the question. It says what is the minimum area of bricks used for the

garden. How do we find the minimum area?
Student: Subtract the cut-out area from the larger square.

Teacher: Exactly! The outer square without the cut-out area. We have already known the side
lengths for the outer square are 5 X 3 + 1 X 4 that gives 19. The area for this larger
square is 19%. How about the white squares?

Student: Find the area of one square then times 9.
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Teacher: It is not wrong, but do we have another expression? What shape of these white
squares can form?

Student: 5 times 3 then square the result.

Teacher: Excellent! The area of that white region gets 15%, so the minimum area is actually
19> — 152, Apply the formula for the difference of two squares can give us

19 — 152 = (19 — 15)(19 + 15) = 136. Remember the number is in cm?!

EH . BIMSEKE—THEE > BV M T %/ VAT - /DB ?

BUE L RKAVIE T R 2R AR5y -

B Y BSNEIRIE T SRR AT S © BYNEMIE TR E A
53+ 1 x4 gt 190 B EE S FHIEREE 197 30 5 Aoy EREE 2

BE L SR H P —BRAVERE R 9 ¢

A BRI (BB YA EMEEE > A - TR E O IS T
H LA ETAR -

E/E {5 SR 3 T -

FHR REF | FIL AR 157 FrUE R T S/ VR ETE
19 — 15% FPIFFIAF AT 197 — 157 = (19 - 15)(19 + 15) = 136> 3215
BT AE |
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Eix_ ZIEXRIMIE
Addition and Subtraction of Polynomials

BRI AR B ER & SEH - T

S e

B BIS Introduction

UL —ERRRI TR TR RS IRATE ) - TSRS
TSI D TR © BRI - LB BESE RN AR TR IR AR
95 8 LI R T B S R -

B % Vocabulary

B¥ hX B¥ hX
polynomial ZIAT constant polynomial (1 E25
monomial BEIEZ polynomial of degree zero LR IAZ
term TH polynomial of zero LLTAT,
constant term A arrangement in descending power | [FEFEHEY]
coefficient HEL arrangement in ascending power FEHES
degree TEL the term with the highest degree = KE
like term [EEHTE
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B HEGRBEERTGF Sentence Frames and Useful Sentences

(1) is called

4] : The degree order from lowest to highest is called arrangement in ascending power.

REHEE = PRV RS Ry HRER ] -

m [ERE;E#E Explanation of Problems

o3 RAA =

We guide students to know how to add or subtract polynomials.

HAFIEEER AR T i 25 T AT I 4O el A LY

w EHEENBEE o
plE—

st ¢ (EERAL TR RN -

Students can know what is descending and ascending power.

(BE37) Arrange this polynomial 2x* + 9 — 3x + 9x? in descending and ascending powers

respectively.
(F130) WEZHTEA 20 + 9 — 3x + O (RIFFEBIR S HIBHEF -

Teacher: The question asks us to arrange this polynomial 2x* + 9 — 3x + 9x? in descending
and ascending powers respectively. Please make sure which order the question asks

before answering it. Let’s do the descending power first. Do you know what it is?
Student: The power of a term decreases from the term with the highest degree to the lowest.

Teacher: Excellent! The power of a term decreases from the term with the highest degree to
the lowest. So, the degree order for this question in descending power starts from
the third-degree term, second-degree term, first-degree term, to the constant term,

and that gives us 2x> + 9x% — 3x + 9. Next is the ascending power. What is it?

Student: Reverse the degree order of the descending power.

0 B¢ S AT RS HOR TR R R
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Fantastic! Ascending power is to arrange the polynomial from the term with the

lowest degree to the highest, so the answer is 9 — 3x + 9x? + 2x°.

KT 20 + 9 — 3x + O IRIEFE BT HIBEY - (RS AN B — &
BIE R EREREEIE > BRI AE RIS - AMRFIAE e
5 2

KI5 HE R -

B | ZOTHEPEEN - ArEUE RSO HEENRRLE 3 R~ 2 20 120 HEe
PIEEZEREE 20 + 9% — 3x + 9 « FHERMTEHREAR | TR SUZ(TEE ?
PR EIEK -

EELF | FHRERRIOT RIS - AT A ERZ 9 — 3x + 967 +2x°

RAE A e A T 5 T AR 25 I A SRR AL -

Students can know more how to solve polynomial equations by practicing the word

problem below.

(L) The school teacher in today’s art class asks the class to use colored paper to fold a

dumbbell (as illustrated). Find the perimeter of this dumbbell.

(30 SREMER EREMER - RS2 M OB —EEEhzst - AR AE

Teacher:

ERIigS o BT A A R RE ) — (g BB (40 NIl - 5L iy fE & Ry

%00

5—x

6x — 4

Okay, for this question, we need to find the perimeter. That is easy because we just

need to add up all the side lengths around the figure.

That gives us 2(6x —4) + 2 X 2x + 2(2x + 8) + 6 X (5 — x), and then we can see

each term does have 2. So, we extract 2 from this expression and here we have

RO B R EFRE TR P E R
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Student:

Teacher:

Eh

2[(6x —4) + 2x+ (2x + 8) + 3 X (5 — x)]. Now, do you know how to simplify

each term in these parentheses here?
Add constant terms altogether. Add one-degree terms altogether.

Exactly! Add constant terms altogether. Add one-degree terms altogether. More
specifically, we add or subtract like terms. After simplifying these terms in the
parentheses, we can get 2(7x + 19). Finally, we follow the distributive law to

multiply the 2 to each term inside the parenthesis and the answer is 14x + 38.

o Beflie—EEEOERE  RERE T | SRR R RS
HEAREATLLT -

PRI FATATLUEE] 2(6x — 4) +2 X 20 +2(2x +8) + 6 X (5 —x) » ZHHRITALL
SHUSEATAE 2 FRATRIHE 2 20 - (BErSE

2[(6x = 4) + 2x + (2x +8) + 3 x (5 —x)] A T AR/ AL Py
AT 2

ORI RO » —JOB— Y8 -

a8k BRI EOE  — ORI 208 - R E L e
- (LRSS ARSI T 1% - FRPIGE] 207x + 19) - AR PIFEAI /LA
¥ 2 T FEIGEIER 14x +38 -
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Eix= ZIETNRIFEER
Multiplication and Division of Polynomials

BT EALATEE R 2 U H - BIMEE

B FiS Introduction

EEITHERE(a+ b)(c+d) = ac + ad + bec + bdi Y& E > i SLIEA ML » WL
BANFEAHER - REEEAEEHIRN » SRR P EBIRZEA R AN ER SR 54
B EEAEIMET > ST EIT 2 ETERAER -

B % Vocabulary

EF X BF X
dividend b= remainder 8=
divisor =l divide HL[
quotient PHE

B HEGRBEERHSGF Sentence Frames and Useful Sentences

(1 is multiplied by
#i4) - When six x is multiplied by three x, six is multiplied by three and x is multiplied by x

ox JfeLL 3x IF > 6 Bl 3 A3 > x Bl x AH3E -

Y B AT RO TR R E R
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® Find of

{547 : Find the quotient and the remainder of (3x? + 4) + 2x
3K (3% +4) = 2x AypE R R BR =

©® We know that when we divide it by

#4] : We know that the quotient of the polynomial 4 is x + 5 when we divide it by

3x — 7, and the remainder is 13. Please find the polynomial A4.

ERZHEXAGRL x +5 GR5 3x— 7 87205 13 XKZIH A4 -

B [EEFERE Explanation of Problems

o3 RAA =

Students can know how the multiplication and division of polynomials work.

HAIEEER A T 8 25 T AR PR A2 A AT A Y -
EEEEER o

plE—

B ¢ A TR S IEAIIBRANIE R « RN SRR SRS R (Rl fd
B BEYIREERE -
Students can understand more about polynomial division and how to use the quotient,

the remainder, the dividend to blow back the divisor, as well as how to do the long

division at the same time.

(£ ) If a polynomial 2x* — 10x? + 20x + 20 divided by ax + b equals x*> + 10 with a

remainder of 120. What is the value of a X b?

(7)) E=LIER 20° — 10x% +20x + 20 [&LL ax+ b B E x2 + 10 8805 120>
HIl a X b7 {8 Fyf] ?

Teacher: We know that the dividend is equal to the divisor multiplied by the quotient plus the

remainder, SO we can express our question as

10 BB AT B HOR TR R R
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Student:

Teacher:

Teacher:

Student:

Teacher:

Teacher:
Student:

Teacher:

I
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2x3 — 10x% + 20x + 20 = (ax + b)(x> + 10) + 120. But since we are asked to find
the divisor, we need to distribute (x> + 10) and 120 to the dividend, and that gives
us [2x* — 10x? 4+ 20x + 20 — 120] = (x* + 10) = ax + b. Now, please tell me the
value of the polynomial in the square brackets.

2x* — 10x* + 20x — 100.

Excellent! 2x* — 10x* + 20x — 100.

We can evaluate (2x®> — 10x?> + 20x — 100) + (x* 4+ 10) using long division to get
the quotient, and then we will know the value of a and b.

In polynomial long division, we stop the division when the remainder is either a
lower degree than the divisor or 0. Also, if there is a term missing, we need to fill
in the blank with a placeholder 0. Now, let’s get on to (2x* — 10x? + 20x — 100) +
(x*> + Ox + 10). What times x? can give us 2x>?

2x.

That is correct. So, x*> + 0x + 10 times 2x that is equal to 2x° + 0 + 20x. We add
0 in the place of second-degree term and then we subtract 2x° + 0 4 20x from
2x® — 10x? 4+ 20x — 100. That gives us —10x> — 100. The first term of this new
dividend has the same degree of x°, so we need to continue the process.

Now what times x*> will give us —10x%?

—10.

Good job! So, x>+ 0x + 10 times —10 that will come to —10x*> + 0 — 100.
Here we still need to fill the missing term with 0.

Again, we subtract —10x*> — 100 from —10x> — 100 and get 0. The remainder is
0 and we are clear to stop. 2x — 10 1is our quotient. a is 2, and b is —10.

The value of a X b 1s —20.

HMIFIER R G FR R BRI LRzt - Fr s — AT A AR K

2% — 10x? 4+ 20x + 20 = (ax + b)(x* + 10) + 120 - {Hiz —HEHE B EZ /D ? Fr
DAFRAMZEE (2 + 10) 1 120 BIEEHEER =B sk & ek

[2x° — 10x? + 20x + 20 — 120] + (x* + 10) = ax + b » HP[EEE] DL ETI b iE
SN T EFR LV 2

2% — 10x? + 20x — 100 ?

¥ 1 2x — 10x% + 20x — 100 »

B¢ S TR R R TR E R
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ZBBMAIERES (20 — 10 +20x — 100) + (x> + 10) 75 K fal 5 0] D
HIZE a F1 b FEPTET -

ZhEN: AEZTHAFTARRE R E R R e AR E LR = KR EER Ry 0 A 5EIF
1k - AERABERERIRAFE I E SR OG0 -
BERAFRAE AR E (2% — 10x% + 20x — 100) = (x*> + Ox + 10) - JPEE x> X /D
A GER 2 ?

A 2x -

EHT B BT 7 + Ox + 10 Fe | 20 G155 2 + 0 + 20x - R AHUETR R 0
FITLAFRAMIAE x F1 20x 1 =7 0
2 BFRAER 23 — 1062 4 20x — 100 JF#=2x° + 0 + 20x €{55] —10x2 — 100 -
{5 —10x* VT EER ¥ (IR TE > NI FEEE N5 -

i PRI ERE DA GER 1027 2

B —10-

AR ¥ BTN X + 0x 4+ 10 3% | —10 ZFE] —10x* + 0 — 100 ° 35— A Fiik
T—E > FTARMEEE R AL ER 0o 2 BB MAEH —10x7 — 100 JFiH
—10x* — 100 Z15E]0 « KRRk 0 o] DUZ IEETE T iMibR=UE
26— 10 HttaZ 2 bE—10 > a x bIYE B —20 -

BlE_

st ¢ AR ER A E PR T IR S IE AR
Students can get more familiar with polynomial long division by practicing the word

problem below.

(#F£3Z ) Today my sister bought two packs of square mosaic tiles. Each pack contains two
different square sizes, 12 pieces with a side length of x cm and six pieces with a side
length of 5 cm. She will use them to frame her two photos like the illustration below.
Find the area of the first photo frame. If x = 6, what is the difference of the total area
in cm? between the first frame and the second one?

(F30) SREMHEE TMENE 12 ([HERE x ATIETT P EFE R HHREEN 6 {E#E&
Ry 5 NOTHVIETT IV B ve t AEMEAYAH & B AR 0 [ 5 B MY R TRAH /1 28— A
fE - EeREE U0 N E - SERE 8 R mE RS VI A ?

IR x = 6 FE—AlE KA G =S DT ?
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Teacher: Let’s look at the first question. What shape of the first photo would be?
Student: A rectangle?

Teacher: Do you know how to find the area of rectangles?

Student: The length times the width.

Teacher: Excellent! The length times the width. Let’s look at the length of this rectangle first.
Can we have it by adding up the lengths of the four squares, which is 4x, and
subtracting the Scm square from it?

Student: Yes.

Teacher: So, the entire length is 4x — 5 and then we need to figure out the width. The width
here is composed of three S5cm squares and one xcm square. What is the value of
the width?

Student: x + 15.

Teacher: Exactly! So, we just need to multiply the length by the width, which is
(4x — 5) X (x + 15), and then simplify this binomial. That will be the answer to this
question. Now, let’s expand (4x — 5) X (x + 15).

Teacher: First, we multiply 4x by x and 15 and that give us 4x> + 60x. Then, we do the

same with —5 and we can have —5x — 75. The result will be
4x% 4+ 60x — 5x — 75 and we combine like terms.
That gives us 4x> + 55x — 75, so the answer is 4x?> + 55x — 75 in cm?.

Teacher: Now the second question asks us to subtract out the first photo from the second
photo to find a difference. First, we apply the same method to find the area of the

second photo frame. Who can answer me what is the length and width of it?
Student: The length is 2x + 10 and the width is 2x + 5.
Teacher: That is correct. The length is 2x + 10 and the width is 2x + 5. How about the area?
Student: 4x? + 30x + 50 in cm?

Teacher: Great job! We have figured out the area of both the first and the second photo, and

the only thing we need to do now is to subtract them, which will be

13 BB AT B HOR TR R R
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(4x* + 55x — 75) — (4x% + 30x + 50). In the last chapter, we have learned and
practiced how to add or subtract polynomials, so now we can simplify this

expression. That gives us 25x — 125, and the question tells us that x is 6.
We plug the value of x back in 25x — 125 and we have the answer

25X 6 — 125 =25 cm?.

HfMeEE—EREE - IRFVESE—Z TR ?

‘&I ?

AR R E R T TR AR 2 BT R 2

ERME -

ReF » LR RELUE - IIFERFIRER  EEETPHRE N EHE(EE
JTIEHYE R 4x PR S B R Fy S WIETTIE

¥t -

FrllE(ERE 4x — 5 - WITHFEEZER » EENEEH=(EE R S fYIETT
TEAI—(EE & By x RYIEJTIERTEHRRET - AR &= ?

x+15-

¥ AT R R R AT SRR (4x — 5) X (x + 15) EfEATFE
FA{ERIEENVEZE T o HREERE T ARIFIBLARER (4x — 5) x (x + 15) & {E=+ -
B H AP dx TR DL x R 15 G5 4x? 4+ 60x » 2R —5 SRl x K 15 571
—5x =75 = FrLAERAR A T H 2 40 + 60x — 5x — 75 B TLE— T RhAEE]
4x% + 55x — 75 o FTLAEZEHER 407 + 55x — 75 SEIAGY o

AL T ARE S ERE - Wk R mfaE %) ? G efH—Ery AR E —
FHAERY AR R 2K - A ] DUOE TR —AHER R AT E 2 g 2
EE2x+10 HEE2x+5-

R e 20 + 10 0 EE 2x + 5 o FRHEIfE U2/ DIE ?

4x* + 30x + 50 SE NG o

RS > FrDAFRFERAERIZE T B —A8 F AV AR LUK B —AH 7 AV EfS - AEERE T
SRR H AP R R (4x® 4+ 55x — 75) — (4x + 30x + 50) © RUBEAMAE
B AR BRI SR 2 TR Y NIDECGE L TR AT M st B A LR R
GEILEER 25x — 125 - HAR FyE HER x F 50 6 ArRAFRMIZE AT 6 AL A 25x — 125
Fr LB ZEEE 25 X 6 — 125 = 25 P 5707 »

B¢ S TR R R TR E R
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Definition of Square Root

BUTEALETEE AR S EEH - P

B AJ= Introduction

HITFEH N T ENPEESORBR § 1A o SRR S RE I AE (BRI
AR RERIRE S = TP EE ) - S ERSREEIRTIT - ZRHEERSREHIE S

8 HEANEIE SRR ER] - DUE R P RE A SR -

B % Vocabulary

B th B¥ X
root FREE rational number HHE
perfect square eI digit-by-digit calculation | 73 EBITA

square root SEAR(CZHIR) radical MR 5 MRS

H'E AT+ Sentence Frames and Useful Sentences

 PEGREE

©® Compare the sizes of

{547 : Compare the sizes of v34, 15, V121.
FRdg A34 ~ 15 ~ V121 =8 A/)N ©

15 R e S R R TR
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® Approximate to decimal place by rounding.

{547 : Approximate the value of V19 to the first decimal place by rounding.
DAPUHEFAGESK V19 AP MBS NGB % 5 —(r -

©® Determine whether

4] - Determine whether 23 is the square root of 529.
HIR 23 B By 529 HIF I -

B [EEFERE Explanation of Problems

o3 RAA =

Students can familiarize themselves with the concept of the root by solving a question as a

warm-up for the following chapter.

A R H ARACEARSRAVRE S DLy T S B -

w EFEENBEE o

plE—

wtdd AR S E2AAE 2-1 E—Rr T rE2nIraE S -
This question below summarizes all the concepts that students have learned in the chapter
2-1.

(37 ) Which of the following description about V18 is wrong?
(A) We can find the coordinate of V18 on the number line

(B) V18 =32
(C) V18 is the positive square root of 16
(D) V18 > 4

16 BB AT B HOR TR R R
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(H32) BRIVIS IR - NHIaE R 2

(A) TEBER E R DR B4R V18 (1)

(B) V18 =32
(C) VI8 16 (IFE AR
(D) V18 > 4

Teacher: Let’s start with option A. It says that we can find V18 (Square root of 18) on the
number line. What do you think?

Student: That is correct.
Teacher: How so?
Student: No idea.

Teacher: Because we can find 2 on the number line and because we can simplify V18 to
3+/2, which means three times V2 , we can definitely find 3v2 (3 times root 2) on
the number line.

Option A is correct.

Teacher: Let’s do option B. First, we should simplify V18 . What is the prime factorization
of 18?7

Student: 2 x 3°.

Teacher: Excellent, it is 2 X 3%. So, VI8 is the same thing as 3v2. Option B is proved
correct. Next is option C. How can we prove it?

Student: By calculating the positive and negative square root of 16.

Teacher: Exactly, by calculating the positive and negative square root of 16. But note here,
we are asked to find the positive square root. We only need to solve the positive
square root of 16, which is 4. So, option C is wrong. We should choose C.

Teacher: We’ve known the answer, but we still need to go through option D. The option C is

proved to us that 4 is equal to v/16. Then, which one is bigger, 18 or 16?
Student: 18.

Teacher: That’s right. It’s 18, so which one is bigger? V18 or v/16?

Student: +/18.
Teacher: Great job! We can conclude that v/18 is bigger than 4, which means option D is also
correct.

EH FME A BEE - A BETERR SR E O LIRE] VI8 IS (EE: - IRITES R B

BB o
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Bar: o RNHIE

D AP V2 AR EE S A T VI8 FILMERL 3V2 > kR = V2
Firbl 32 tr] DAfE S ERE - Frll A BEEE S -

AT BRAMIEECE B BEE > kMR VISR T o IRMAIERY 18 BN E
HFERZ /DI ?

B 2 x 3%

FET B S22 x 37 EHEERMALEE] VI8 =3v2 - Aibl B BIEEEH - B
C ZE3H > 16 VTR ERE ?

B4 0 & 16 FAfRSE -

Ehf - JQ8E > FUZRIEA 16 BAfRGE - (AEUEER - B HEEITRIEF IR - FrblE
HAHIE 16 FIfESE - thitE 4 > Arll C BEEE 5N - BNV EEEEC -

ZhG . HEACKAEEE T HERMTEEEHE D BIEESE - T MEsEiE C B > (#
R T 4 G5 V16 > FEE 18 R 16 Mgtk ?

B 18-
B 218« FTLLVTS R VT6 W —{Hbhi A 2
B TR -

B R > FrAdEsREE VI8 & AR 4 0 tipt/Esh D Bt HY -

BlE_

st A EIERE AR B4 TRV ERE -
A real-world example can aid students to understand more about the radical.

(LX) A Go board is marked with 324 small squares 1 cm wide. Find the side length of the

largest square that all the small squares can form.

(0 [EFHAEAS B 324 (HIB R 1 o/ NIHE > AR E ERTA /N R AT Ay
RIEFTHE RSV ?

Teacher: The question asks for all the 324 1-by-1 squares to make up the largest square

possible, which means the area of the largest square is 324.

18 Y AR R TR RN R
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Teacher: As we have known, the area of a square is equal to the length multiplied by the
width, or the length of one side squared. That is equivalent to saying that the length

is equal to the square root of the area. Then we can write it like this v324. Now,
can someone tell me what the prime factorization of 324 is?
Student: 2 squared times 3 to the fourth power.

Teacher: Excellent! The prime factorization of 324 is 22 x 34, so V324 is the same thing as

’ 2
V2% x 3* or we can express it like this (2 X 32) . Why we can write the square

root like this expression is already covered in the seven-grade math.

, 2
So, the length of this largest square is equal to V324 = (2 X 32) =2x3*=18

sz .

Teacher:

Ehl - EHSA 324 (HERR 1 AN RN —ER KRAVIES T - AisfoniEER
RIVIES P HITE Fy 324 -

Ehl  MRMTERIE PR ER SR ERFER - B R T -
A BRGENEEERRSE o HILHMIE ] DAEE K G ENV324 -
A N PAEIE TR 324 0B RE il %/ DI ?

SRR e/ @ S it U I

0 MRAT > 324 IVEREERELE 2° x 3> FrbAVE24 Fi V27 x 3% R Tk

’%%UJ@ X 32)2 o FERBARSE I Ry (T ] DI ERE R B — YN B

S R IEEREEN V32d = [(2x32) =2x32 = 18 EHAL -
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Radical Operation

BT EALEEE AR R S SEH - TR

A= Introduction
th AT B AR TERR - 2R B EURAIINE - S AR A [E

B -

AT AR R PO R

FEEETT
FARRS - DAIFIIRAAVERT -

B = Vocabulary

B th3Z B¥ th3Z
radical R rationalizing denominator EHEALSE
simplest radical B AR similar radicals [EEAR =

B HEQREERGF Sentence Frames and Useful Sentences

to

O Simplify

#l4) - Simplify V198 to its simplest radical form.
1 V198 b Ry R =

® Use to expand , and simplify the result.

14 : Use (a+b)? = a® +2ab+b* to expand (3v/5 + 2\/7)2, and simplify the result

FIFT (a+ b)? = & + 2ab + b JERH (3v5 + 2V7) > LML -

20 SRS 2 E) S A R
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B RIEEFERE Explanation of Problems

©8 RAEA

Students can not only use similar radicals to simplify radical expressions faster and more

effectively, but perform basic operations with radicals.

HAIAH FEAR A SR A m DA R ~ APy Eal T MR ADIRTES -
EERMEER o

BlE—

SEH ¢ B TSN TR ESUREC > W B
Students can know more about similar radicals and simplify radical expressions.

(3£32) Simplify 3v24 + V96 + /45 — V125.
() & 3v24 + V96 + V45 — V125 » WA REE(L -

Teacher: For this type of question, always remember to simplify the given expression to its
simplest radical form first and then combine similar radicals. So, our first step is to

build factor trees for each radical.

Teacher: After we are done, we can come to 3\/23 X3+ \/25 X3+ \/32 X5— \/?

Now, we can simplify that to its simplest radical form, and that give us
66 + 46 + 3v/5 — 5¢/5.

Teacher: Finally, we can rewrite it by combining like terms. Please note that only similar
radicals can be combined. Who knows the answer?

Student: 10v6 — 2+/5 .

Teacher: That is correct! The answer to this question is 10V6 — 2+/5 .

Zh - JMLMRERIEEE H # Hacls - 2UE Har B # bR iR 2 1%
FARMOERL - BTl — P P B 8 E N BT % -

w0 RSER » BPTEEE 32D x 3+ V2 x 3+ 32 x5 -5 - 2RI YE

BRI - (FE1FE] 6V6 + 4G + 335 — 55 -
S AT LSRR IR T | SRR A T B DR -
AV AT BT 0% 2
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B4 10V6 — 245 o
EET  BHT o EERBITE R 1076 — 2V5 -

BlE_—

i - MRAA AR AR BAEL -

Using the multiplication rule to rationalize a binomial denominator.
e .o V6 . o
(FL37 ) Simplify NG (Using the multiplication rule)

() ik e - CAFIFITRR )

Teacher: Generally, we can’t simplify a radical expression without the multiplication rule.
Now for this question, our first step is to multiply both the numerator and

denominator by V24 1. We can get the difference of two squares in the

V6(V2+1)
(V2-1)(V2+1)

Teacher: The next step is to expand the whole fraction. What will the denominator become?

denominator like this expression

We learned this skill in the last chapter.

Student: 1.

Teacher: Exactly. We expand the denominator and can have the square root of 2 squared
minus 1 squared. So, it’s 1.

Teacher: And the numerator is going to become V6 X V2 ++/6 x 1, or V12 + /6.
We can simplify this further and come to 2+/3 + /6.

Teacher: Because the denominator is 1, the answer to this question is 2v/3 + /6.

Zh . B —RRAEBIRA AR LSRR E AT - Frb ik MEERE— P {2

e ETIREBAN + 1 > (55 BERR T AT » DTS AR TR
Vo(va+l)
(V2-1)(V2+1)

S R S RS AR TR - IS RER A R e R i
£ b BT RIE0aE -
B ]

R 985 5 RHRBIM SRR 2 19T 1 AR 1 -
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B PEERITE R ERGRRMEEFENG x V2 +V6 x 1 gtz
V12 + V6 o s FH L — FEE I UGS 2V3 + Ve -
Fahi: WhRRL > FTbUEENEEEZ 2V3+V6
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Pythagorean Theorem

BT EALEEE AR S SEH - TR

B Fi= Introduction

48 BT FH << RR SR> P 52 R BERG A (H B2 AR A T el S LU B - Z IR A 2R

TEHL R AR B AB = |a — b HEEHE R AL S A RTBEEEREA A -

B = Vocabulary

E¥F th3C B¥ hX
hypotenuse wiE Pythagorean theorem T e
leg Az distance formula FEEE A

H'E AT+ Sentence Frames and Useful Sentences

B HEQRER

as follows, find

® We know
fi4] - We know the lengths of the two legs of each of the right triangles as follows, find the

length of the hypotenuse.
CEIT YIS EA=APAMRERE » KRB -

24 B AT R HCE TR R
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® In the figure, are right-angled,

4] : In the figure, the slide and the stairs are right-angled, and the three sides of the right
triangle are 5, 13, v 194. Find the height h of the slide.
B SRR = AT IR YR 5,13, VIO ROBBIIE h-

B [EEFERE Explanation of Problems

s iR »
Students can apply the Pythagorean theorem to do the calculation.

SRR P L B AR B 6 -

w ESEENBEE o
plE—

st ¢ Ry T ESE ARG A AR R EHKER -
Students can know how to figure out a side length using the Pythagorean theorem.

(337 ) Find the value of x in the triangle shown below. _
() KT x BYE - 4

Teacher: This question asks for the value of x. Generally, when we need to find a side length
of aright triangle, the Pythagorean theorem is our go-to formula. But, do you notice
that this given triangle seems to miss one side length?

Student: Yes.

Teacher: So, the first thing we need to do is to find the length of the hypotenuse to the right
triangle with the leg measurements of 3 and 4. Do you still remember what the

Pythagorean theorem tells us?

Student: The length of a leg squared plus the length of the other leg squared is equal to the
length of the hypotenuse squared.

25 B¢ S AT RS HOR TR R R
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Teacher: Exactly! First, let’s call this unknown hypotenuse as y, and the Pythagorean
theorem tells us that 3> + 4% = 3.

We expand this product and can come to 9 + 16 = ?. 9 + 16 = 25, so)? = 25.
What is the value of y?

Student: 5.

Teacher: Great job! Now we know the other side length is 5. We can apply the Pythagorean

theorem to solve for x, so all we do now is to simplify this expression
5% + x2 = 8. That is equal to x? = 64 — 25 = 39. Do you know the answer?
Student: /39

Teacher: Excellent! Since the length must be positive, the answer is just v/39.

Bl E-EEERRE x 9E - KSERMEREA SRS EER - a5E
LG E AT o AT R MBS E SRR - RITE BRI MR =
ABEEREE VT -

B B

LA B FIE AL B 3 BF 4 1 S AR APE BB YK - AVERERKE
FEA AR (TR 2

B RIS AR -

Tl A - TSR MEANE BBy » RIS R T
3+ 42 =7 » HEf TR R T MR BT DUSE 9 + 16 = 2 1 9 + 16 = 25 » Fi2L
=25 iy e ?

B 5o

Bl JEEAT | BERMESAIE S — B ES 5 T T PRI AR E
BRI DK 4 T - SO R Rk 57 + 22 = 87 0 FReE— TRk e
2 =64 —25 =39 » FEIRFTEEZEL/IE ?

B4 |39

TEl R | AR EAT 0 FTLUS 2R AV -
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plE_

st ¢ AR FH S BR A R (R B2 A S 5 R e B R A
Students can have a better understanding of how to apply the Pythagorean theorem by

solving an easy word problem.

(33 ) Today Xiao Hua plans to build a gondola lift model. He sketches out his idea on the
computer (as illustrated) for the necessary material needed. If AB = 400 mm (line AB
is four hundred millimeters), DC = 700 mm, and BC = 720 mm, how about the

cable AD = ? How many centimeters of the cable should Xiao Hua prepare for his

model?
(F30) & RS T B (B2 g e - 7R A F BB A 4 5 P2 T B T )
EHBAEG S/ VIRL > 35 AB = 400 22K ~ DC = 700 2K ~ BC = 720 2K

G AD = FERERIEEH S DA 7 A
ééé

700 1}

400

Teacher: Let’s look at the drawing. What shape do you think it is?

Student: A trapezoid.

Teacher: That’s right, so we need to draw a line that crosses the trapezoid from A and touches
the side DC marked as P. This line is parallel to BC. Also, you will notice that
line breaks the trapezoid into a rectangle and a triangle. Is AP perpendicular to
DC ?

Student: Yes.

Teacher: Excellent! Since AP is perpendicular to DC, A APD is a right triangle. What
strategy can we apply to solve this problem?

Student: The Pythagorean theorem.

Teacher: Yes, the Pythagorean theorem is a correct answer. Because ABCP is a rectangle,
that tell us that AP is equal to BC. The length of BC is 720. Who knows what the
length of PD is?

Student:  300.

Teacher: Why?

Student: Because 700 — 400 = 300.

Teacher: Exactly! Just like what we did previously, because ABCP is arectangle, the length

21 B¢ S AT RS HOR TR R R
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of PC will be equal to 400. PD is equal to 700 — 400, which is 300.

—2
Teacher: So, we can say 300 + 720° = PD . This is just the Pythagorean theorem. Now,

we just need to simplify this expression. What is it then?

Student:  780.

Teacher: Yes, but 780 is not our answer, because the unit the question asks for is cm. We are
dealing with mm now, so we need to convert it into cm. Can anyone tell me 780 mm
is equal to what cm?

Student: 78.

Teacher: Excellent, so the correct answer to this question is 78 cm.

Zhl - HPEAREE—ERE - IRMIREAURE R -

B B -

BT BRI SRAE 4 B (E—(REET B BC SEATAVER B 5Y
R EE A —E=AT . Z%RIMEE DC ARACHHMER: [T /EPE: -
Hb AP B DC iSRG E SRR H ?

c 2R R
AT (RAF | BEACTVAEE - IR AAPD SRR (EE A=A - FLRITATLE
7S50 2

B BHEM -

HHT % SRR EH - KB ABCP 2—EENF » FiAFRMIA LAIE AP §%
i BC» Hitt BC HIERESH 720 » Fsskmnd PD (NEBZ/D 2

B4 0 300 -

EET - RfEE?

B 0 [RE 700 — 400 = 300 -

ERT 25 | R —BE Ry ABCP 2—ERA Pl PC IR &% 400-
Kt PD &% 52700 — 400 - HrghiE 300 -

B FTAERMHE TSI o BEEEE 3007 + 720° = PD" - {MAZAEHE PD EHig
BF T e AVEMKEZS D ?

B4 780 e

R B BHPKEZE 780 0 (HERNEEXER - AV HEAL Ay HIFRHREY
g2k - Frbl FFEauah s i s e - 780 ZoRFNER AT ?

B 78

Ehh B FTLUSREIEMENE I T8 A7 -

1
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Grouping by Common Factors and

Factorization by Multiplication Formula

BT FALRREAN SR B R EER - T

Introduction

[ | 1=
BTG AR TR B RSIA TR AUES RIS EARRE
PG g/ 48 W

BRER > AH B ZIHE R R — ZHANAR - (EE(E
DR - B ERESS

TR RN TTE  F—1E > SR ASEERET TRARE
—EEHPRANT  BEFAIEARETHRA SR » —EBmELTHA TS R
BN

m 3% Vocabulary

B th3C 7 th3C
factor R Factorization A= o7
multiple = Grouping by common factor /AN a Wy

E==3

m FEQREE

FHa)F Sentence Frames and Useful Sentences

® Factorize

#4] © Factorize the following equations.

N T HI

RY S AT A TR

29

FEEGT



O g aF TRy 2 ERRT P o W RHREFL <

(2) is the common factor of and

4] : If x — 4 is the common factor of 5x> —21x +a and x*> + bx — 4, find a — b.
W x —4 8 5x> =2lx+aFfI x>+ bx — 419 NARX > Ka—-b -

m [5REE#E Explanation of Problems

o3 iR =

Students will become familiar with the concept of root and get prepared for the next chapter

by doing the following questions.
B H ARG IRSE YRS DA R T B A -

w EEEENREE o
plE—
st A E S EARE IR R A -

strengthen the concept of factor using polynomial long division
(#:32) Are (3x — 5) and (3x + 1) both factors of (3x* — 2x — 5)?
(th32) 3x — 5B 3x + 1 #i2 3x% — 2x — 5 (YR 2

Teacher: Before we start, let’s review “factor” first. Factor is used to identify if a polynomial
can be divided by another. If yes, this polynomial is then called the factor of another
one.

Teacher: Now read the question: Determine whether 3x — 5 and 3x + 1 are factors of the
polynomial 3x> — 2x — 5 or not. This is quite simple. All we need is polynomial
division to know if they can divide 3x> — 2x — 5. And then we will find the answer.
Now do the problem on your own first, please.

Teacher: Have you finished?

Student: Yes.

Teacher: Can 3x? — 2x — 5 be divisible by 3x — 5 ?

Student: Yes, it can.

Teacher: Correct! 3x*> — 2x — 5 is divisible by 3x — 5, so 3x — 5 is a factor of 3x?> — 2x — 5.

In addition, the quotient of the formula 3x?> — 2x — 5 divided by

30 B¢ S AT RS HOR TR R R



RIS
oy

31

D ORTIEERT A EERT P

Teacher:
Student:

Teacher:

i

A

A -
BA
ZH
A

ZHhi

K
BUE

ZHhi

3x—5isx+ 1,x+ 1 isalso a factor of 3x> — 2x — 5 !

How about 3x + 1 ? Can it divide 3x*> — 2x — 5?
No, it can’t.
Great, since 3x+ 1 can’t divide 3x> —2x—5, it is not a factor of the

polynomial 3x* — 2x — 5.

FEMGERE AT R e A B RN AR e —(# 2 HAE A i 2
R —EZ A > AR AEREFR MR S 2 185 U2 55— 2 H AR A
BAERMEEREH - EHUBMHE 3x - SE3x+ 1 &0k

3x? — 2x — SHYNE - IRHEREE - OTARAE 22BN S HARREE

AR AT LU 3x% — 2x — S {EHIEEENEZE T - BEEREEE
HALEEELT TS ?

BEFT -

APEH 2K 3x — 5 B DAEERR 3x2 — 2x — 51

CIEYC

Ja5E | RIBy 3x — S T DABERS 3x2 — 2x — 50 FLA 3x — S E 3% — 2x — SRR -
NER—42 > B3 —2x— 5D 3x— SR Ex+ 1 Frllx+ 1 H18 3x> —
2x = 5 YRZE |

BH 3 + 1 BT DARERR 3% — 20 — 51 2

ENE

REF > R 3x + 1 RNA DU R 302 — 2x = 5 > FTbA3x + 1 A2

3x% — 2x — S HYRFIE o

P BB EFRET R B F 3% 7

0o T REHEEL Y <
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let students practice factorization with simple figures

() The following figures are given: 3 big squares with an area of x2, 4 rectangles with
an area of x, and a small square with an area of 1. If a student can combine these 8
figures as a big rectangle which has a width x + 1 long, then how long will the length
be?

(H30) SREMGGEAN 3 (EEBE R x* WARIETTY ~ 4 [@EE R x (I&RITE - 1 {#Ef
B 1 YNIETTE » A0 N E > EAEAEBAEN T - S0 LIEE 8 (EHfR
—ERm R x + 1 BIREFF -

i KR AT Rf] 7

Teacher: Let’s read the question first: 3 big squares with an area of x2, 4 rectangles with an
area of x, and a small square with an area of 1 are given for a big rectangle which
has a width x + 1 long, and the length is asked for. Since we already know the width,
we can know the length by factorizing the total area.

Teacher: So, first of all, we are going to find out the total area of the big rectangle. We can
get the answer by adding up the areas of all these figures because each figure will
be used. Then, how much is the total area?

Student: 3x* + 4x + 1.

Teacher: Great, it is exactly 3x* 4+ 4x + 1. Then we factorize 3x*> + 4x + 1 to find another
factor besides x + 1. What should we do?

Student: Divide the polynomial using division.

Teacher: That’s right. Get the quotient by calculating the polynomial division. What is the
quotient of 3x% + 4x + 1 divided by x + 1?

Student: Itis3x + 1.

Teacher: Good for you! So 3x?+4x+ 1 equals (3x+ 1)(x+ 1). The answer for this

question is 3x + 1 then.
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ZhN . RMAREEE - EERBRAEA 3 R x* (YRIETT ~ 4 [EEER x IR
I~ U EEfE R 1 B NESPEFERER x + 1 WREGE - MEMEERS
R EZ%/D - BRAAEHESE T HRAME - A5 S AR R A A A g
I CRIVERSY T 24

Zhl - AR SR E P AR R R R - R R e E A ] - B AP H 2
SRR IR ERE R - AFEEE D ?

g 3 4+ 1o

ST ARAF 0 B 3x 4+ Ax + 1o ZIRFRMTEERE 32 + 4x + 1 R - HRHRR T + 1
LISNA S —EAZC - HR R34 ST 2

24 0 HBREEAFIAERR -

S 0 288 SRS TERIERAIT R B A o AR A 3x% + 4x + 1ERDL
x+ 1 HREZEZ/DIE ?

BA 3x+4+1-

ERN AR | DA 3% 4+ Ax + TR Ge+ Dx+ 1) - EILEERIERER 3+ 1 -

33 B SR ERRE TR EERR B



f'\ KT FER T KT P We FFCREFREFTY &
B\ MATFERFEREN 56
Factorization by Cross-method

BTEALEE AR R S EEH - P

B Fi= Introduction

TFIRER IR R EIEANRE HETTE - R —r— TR A Z — « A6
& dEME R 55

/.

HHEZE (x + p) (x + QHIERIZ » F—IH ~ HHIES p ~ q HIEE

NTEMIRCIE

75 Vocabulary

P

4

3

B¥

TR

cross method

B HEQRBEERAGF Sentence Frames and Useful Sentences

o using the cross method.

{54 : Factorize —6x* — 11x 4 10 using the cross method

M7k » B4 —6x" — 11x + 10 -

Y RSB ERRE TR EFRE F
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B RIEE:ERE Explanation of Problems
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The questions will be utilized to get familiar with the concept of root and get prepared for the

next chapter.

FAIA I H AR ACEIRSRAVRE S L T S e -

w EEEENBEE o
BlE—

il MRt RS SRS 2k -

Practice cross method through calculation questions.

(BL7) Factorize —4x? — 38x — 48 using the cross method.
(H32) FIFHF32eEL - REoR —4x” — 38x — 48 -

Teacher: Let’s read the question. We are asked for doing this using cross method. But we can
simplify the question. Find out the common factor, and then use the cross method.
Let’s start from the common factor. Do you notice that each coefficient is a multiple
of 27

Student: Yes.

Teacher: It would be easier to do if the first term is positive, so I factor out —2. What would
the polynomial look like after factoring out the negative?

Student: —2(2x% + 19x + 24).

Teacher: Correct! Next, we just need to factorize 2x> + 19x + 24 using the cross method.
Let’s start from the first term, 2x2. It is easier because it can only be 2x X x. Next,
let’s move to the constant term, 24. It can be factorized into many sets. What sets
can they be?

Student: (1,24), (2, 12), (3, 8), and (4, 6).

Teacher: That’s right, they are the very four sets of the numbers, (1, 24), (2, 12), (3, 8), and
(4, 6). We can now try these numbers to multiple 2x and x, to see if the result is
added to 19x. In fact, we don’t have to try them all. Take (1, 24), 24 is over 19 so it
must be more than 19 after adding up.

Teacher: Let’s try (4, 6). 2x times 6 plus x times 4 is equal to 2x , not 19x.

3 BB AT B HOR TR R R
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Teacher:

Teacher:
Student:

Teacher:

Then we switch. 2x times 4 plus x times 6 is equal to 14x, not 19x, either.

So, neither (2x + 4)(x + 6) nor (2x + 6)(x + 4) is the answer.

Now, please try (2, 12) and (3, 8) using the same method to see which set of number
is the answer.

What is your answer?

(2x+3)(x + 8).

Let’s see if it is the answer. 2x times 8 plus x times 3 is equal to 19x. But don’t forget
the —2 we factored out earlier.

The correct answer is —2 (2x + 3)(x + 8).

MR EE>R - B EEEERMTH - 3RENRE - (BEEERM A DU
fb—1 it AREFR 2K » AR F20E « APk ey AR
RFFERAEHCHT—EGHEENE 2 A% 2

7@ o

REFEE GTHEIER - SR GLhEFE - FrllIRei -2 F2HI2K - $EHIRIZHY
AT G RMAEEFE ?

—2(2x% + 19x + 24) -

a8 | BB N ARERM R A AR AR 2 4+ 19x + 24 FRIT T -
B oA e v 2% o MELERASEE > PR Ry fth S o] DLST i 20 X x o
FEERFIRIFESOE 24 0 PRGN —BR M aT AR 240 - FRATREE4E
g ?

(1,24) ~ (2,12) ~ (3, 8)F1(4, 6) -

¥ B2 (1,24) ~ (2,12) ~ B, M4, 6)iEMUEH o AELATERAE AT LIAGASE
BEIR—4HRT 2x ~ x FHIRFEHHIIRAVAISERS 19x « HE R HEEA - &
(1,24) i5—4H 24 KM 19 FrRAEIIG — e g K 19 -
ALFATSAEAE (4, 6) = KF 2x Ffe b 6 FfI L x 3 | 4 §Fjd16x A5 19x > 2
BRI — T - i 2x 3 b 4 HinbxsEE 6 §EN et —HAER
19x > AL (2x + ) (x + 6) K1 (2x + 6)(x + 4) A ZEE -

AlaE M ENTEERSE 2, 12) ~ 3, 8) EMHYMEZ ZE M -
MR ARE ZEE 2/ DIE ?

2x+3)(x+8) -

BEBANEAMENE ? TATBRATRETE K 20 I E 8 FAILE x 3 £ 3 &%)t 19x-
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EHIS T AR —FGREARN -2 > FrPlEMEREE 202 +3)(x +8)

BlE_—
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Students will be able to find an answer with given clues and practically use what they

learn in chapter 3

(Hr ) If 77x% + 2x — 15 can be factorized as (ax — 3)(bx + ¢), and we know that a, b, and
c are integers, what will a + b X ¢ be?
(W30 75 77x% + 2x — 15 a][RG3fERK (ax = 3)(bx +¢) » Hfa ~ b~ c 558 > 5K

at+bXxc o

Teacher: We already know that 77x? 4+ 2x — 15 can be factorized as (ax — 3)(bx + ¢), so if
we think backwards to expand (ax — 3)(bx + ¢), we will get the result
abx’ + acx — 3bx — 3c.

Teacher: In the end, we will find that 77x> + 2x — 15 equals abx’ + (ac — 3b)x — 3¢ which
means ab = 77, ac — 3b = 2, and 3¢ = 15. What answer will we know first from
these three formulas?

Student: ¢ =S5.

Teacher: Correct, it is ¢ = 5. In other words, a X b = 77 and 5a — 3b = 2. All we need to do
next is to solve the simultaneous equations. However, we are studying the cross
method, so we are going to do it using the cross method.

Let’s start from 77. 77 can be factorized as 7 X 11 and 1 X 77. But 1 X 77 is
obviously wrong, so we just need to find out a and b, which is 11 and which is 7.

Teacher: The difference between 11 X 5 and 7 X 3 is way more than we expected, how about
the difference between 5 X 7 minus 11 X 3?

Student: The difference is 2.

Teacher: That’s right. So we learn that a =7, b= 11, and ¢ = 5. What is the result if we
substitute 7+ 11 X 5 fora + b X c?

Student: It is 62.

Teacher: Exactly, 74+ 11 X 5 equals 62. This is the final answer.

EHR: BEHRERR 77 + 2x — 15 W[ LU RS (ax — 3)(bx + ¢) » HRFRFTA] DUSO KR E
¥ (ax — 3) (bx + ©) EBIFE & abx’ + acx — 3bx — 3¢ ©
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ESiiE

BRI o SERE] 77 + 20 — 15 GE L abx’ + (ac — 3b)x — 3ctigh

fab =77 ac—3b=2"3c = 15 L3 = (Hr TR RSB EIIBR 1 2

c=5c¢

B BE e FN S - AL axb =77 H Sa—-3b=2-

PE AR AT R R T T (BERMPR AR ST FEGRE

DIFRAMZE A+ 5 REAA

BRI 77 > 77 ATLIEA R 7 x 11 A1 x 77 > {H 1 R 77 HYE{EH

B EBIAIE AN > BT RR 11 R 7 FEAALEEE o © 52

b o

WERSE 113 5 i 7 3 3 (SRR E K= E A LM EAEEIR - BT LA

S b T Rk 3 3k b 1 Bk EES /D ?

2o

o bIRAHSE a2 7 b2 LI A& c 2 S - ZI&Mla~ b~ c FLAFFAM
BEHEENAT a+ b xc - FFHERHEGES/D -

62 o

20 T+ 11X S gER 62 EHEREE -
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Brxh W5 #RERE—
Solving the Quadratic Equation by Factorization

—AHER
ZLEH ~ BINEE

CASEIEEYN 2 S0 X

—IC IR SR = B AT AR U AR — e =0

B % Vocabulary

EF thX BF thX
quadratic equation —IL R GFER double root EiR
Solving the quadratic equation | fi#—J7T K ITFET square root SEHR

B HEQREERGF Sentence Frames and Useful Sentences

0O If is a solution of , find

iy« If x = 2 is a solution of x> + 3x + m = 0, find the value of m
g > K m HYME -

Ex=2kEx>4+3x+m=0 J—{FE%

39
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B RIEEFERE Explanation of Problems

©8 RAEA

To solve quadratic equations using factorization we learned in chapter 3.

HAPIFIH

F =BT A BACK— Tt RO A AR -

w EEREENBEE s

plE—

i

99 ¢ S T AR R R — TSR R AIAR -

Students can understand how to solve quadratic equations using factorization.

(H37) Solve 4x(3x—2) =3(3x—2).
(h3) f# 4x(B3x—2)=30Bx—2)?

Teacher:

Student:

Teacher:

Student:

Teacher:

Teacher:

Let’s start from moving all the terms to the left of the equal sign. By doing so, we
can get 4x(3x —2) — 3(3x — 2) = 0. Then take a look at the equation, what do you
notice?

There are (3x-2) in both terms.

Exactly, (3x — 2) in both terms. So now, if we factor out (3x — 2), we get

(4x —3)(3x — 2) = 0. Would it possibly be 0 if we multiply two numbers which
are not 0?

No, it wouldn’t.

Good. So, it means that either (4x — 3) or (3x — 2) equals 0. Then we can write
down the equations: 4x —3 =0or3x—2 = 0.

. . 3 2
By calculation, we can get the solution that x = Jorx =73,

oo L EEHEFEL L

RN B WMYeRITEAERREERNVAE - ERgRE

g 2
B4 #WA3NX-2-

4x(3x —2) = 3(3x —2) = 0 » B FAFRFIRE R — T IR - IRITAE IR

ERN %88 0 BUEEVE Gx —2) > PR E R AR A LR E
(4x —3)(3x —2) = 0 - FREEFI{ER £ 0 HYEAHIR AR AVEE A I REE 2 0 15 7
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R4F > FrUEREERE 4x — 31 3x — 2 Hh—E&ER 0 - HFHCEFMATER
4x—3=08H3x—2=0-
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Completing the Square and Quadratic Formula

BRI AR B ER & SEH - T

B AJ= Introduction

ARG T - BABG R SRR —IT KT TE > B A > B
B NTUR o ZERTA] DU ER— e A N U O AR — T O e 2RI 5 (524
[(EERAEA LT ITERBIE - ZIRERAEE L EWET A -

FEBWCTT AR AL S PG IREE R AOR AR » R AR i E /e i3 P 5 =UR e B B At [ >
SIABCITARVERE - fERGERCTAR > (DT A RIS - (A S 8 BT
HIFIF b° —4ac <0 B > DL T EBEEE IR - RLUSAR ) (VAR - RICAR AR
i H i E g DR RAT - GR2AERAREHRIE - EEFERATLIZAR
& NRRSEAE MR S 8 > B RERIE I G e U2 AR -

B % Vocabulary

E¥F 3 E¥F th3
completing the square [P perfect square expression SEE R
quadratic formula INFE distinct roots HHEAR
discriminant HIH1= no solution gt

42 B AT R HCE TR R



O g aF TRy 2 ERRT P o W RHREFL <

B HEGRBEERTGF Sentence Frames and Useful Sentences

O If can be matched in

4] If x> + mx + 1 can be matched in a perfect square expression, then m = +2.

X2 4+ mx + 1 o ftpk 522 = 0 Bllm = +2 (plus or minus 2) °

® The equation of the form , plus
2
#4) © The equation of the form x>+ mx, plus (%) , can be matched in a perfect square

2
expression (x +2) . (Parentheses x plus or minus m over (or by) two and then square.
p > p y

2 2
a2 & me 950T ML (5) % ATECRGE S TR (x£5) -

B [EEFE#E Explanation of Problems

o8 :RAEA ®

To become familiar with finding the solution of a quadratic equation in one variable by

completing the square and quadratic formula.

HAPTHI A RE H A GE AR FEC 7R R AR — e O e WAV R -
w EREENBEE os

BlE—
s SRR E A i U7 AR — ot RO

Students will learn how to find the solution of a quadratic equation in one variable by

completing the square.

(3%3Z2) Find the solution of x* + 4x — 3 = 0 by completing the square.
(FF32) PR AR x4 40— 3 = 0 (Yfi# -

Teacher: Let’s read the question. We are asked to find the solution of this equation by

43 B AT R HCE TR R
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completing the square. First of all, we move the constant term to the right of the
equal sign. It is then written as x* + 4x = 3. Then look at the left. What is the
coefficient of x?

Student: Itis 4.

Teacher: That’s right. Do you remember what the square of the sum of two numbers is?

Student: 42 + 2ab + b*.

Teacher: Correct. (a + b)? equals a® + 2ab + b*. If we apply this formula into the question,
we will learn that @ = x and 2ab = 4x.

Therefore, we know that b equals 2.

Teacher: However, if we want to make the equation in the form of (x + 2)?, we still need 4 for
the constant term. As a result, we need to plus 2 on both sides of the equation, which
will be written as x> 4+ 4x + 2> = 3 4+ 2%, Then simplify the equation, we will get
(x + 2)? = 7. Finally, we are going to use what we learned in chapter 3 to find the
square roots on both sides at the same time. What is the result?

Student: x +2 = +/7.

Teacher: That’s right. The solution is x = ++/7 — 2.

Zhh . BFRE—TEE - EEREREMFIAE AR S T2 A - &
M B E B FE XA BER X + 40 = 3 REBEBRMHAREERITLE
x WERETZEZ D ?

B 4.

EER o PRI TR ST AR ?

B g2 4 2ab+ b7 o

HHT 285 (a+ 02 R a® +2ab + b7 - FRUAFRFIRHEERE HAE T LSS
a=x]2ab=4x  tWFLEHRb FENR2 -

A (EORBMEESR (c+2)? 0 AiEEE 7 4 - R MR SR EA
BN 2® > gtk 2+ +2° =3+27-
AR TEEE (x4 2)? = 7 2B EMFIHE = 20K RN 2 EIHFBER5E (F
BEE > IR 2 ?

BA T x+2=47-

LA OB NEEE#REx=42VT-2-
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Find the solution of a quadratic equation in one variable using quadratic formula.

(%32 Find the solution of — x* + 4x + 12 = 0 using quadratic formula.
(F32) FIAAZMER —x* + 4x + 12 + 0 AU -

Teacher: As usual, let’s read the question first. It asks us to find the solution using quadratic

formula.

Teacher: In an equation of the form ax® + bx + ¢ = 0, if b* —4ac =0, we can apply the

—b+vV b>—4ac

quadratic formula, x = — Otherwise, if b> — 4ac is less than 0, there
a

will be no solution. In this question, a = —1, b =4, and ¢ = 12. Is there any

solution for this question or not? Why?

Student: Yes, there is a solution because b* — dac > 0.

—b+V b*—4ac

2a ’

Teacher:  Great. We just need to substitute them for the quadratic formula x =

—4 |42 —4x(~1)x(12)

2%x(-1)

and we will get x = . Then we organize the equation, it will

—4+V16+48  —4+V64  —448
) T2 2

become x =

Teacher: Finally, we will find out the result by calculating how much ? and #;8 are.

What is the result?

Student: x =6 or x = —2.

Teacher: That’s great!

HED ¢ RTEAKRE—TNEE 0 BRI A A s K i -
BB L —( ax® + bx + ¢ = 0 (TR ANE b° — dac = 0 > HIEAFF

—b+V b2 —dac . L
x=———— o K7 F=/NR 0 Hilffg -

2a
fEE—da=—1b=4c=12> FHEEEELERE ? BHY
HEH R B b — dac > 0 FRLIARE o

—b+v b —4ac

ZAh RGBT AP R MARA L x = S AT -

45

—44 |42 —4x(~1)x(12)
=R PIE s x = U D e g

2x(-1)
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X = —4+V16+48  —4+V64  —448

-2 -2
EHR AR WMAER

B x=6gx=-2-
TR KT

-2

—4+8
_—zﬂl

—4-8 4
-2
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Application Problem

BOTRACATREARN SRS 2 SEE ~ FIE

AR TR A AR ERERE ST SR ) AT REENEE . —8RN
TSR ARE I FIREAIRES, » MEN— T O UE A R (E A AR - By DU A8 1R
AR -

-

[ ©® Find according to

%14 : Find the unknown number according to the listed equations.

HIBFTY R TR AR AR HIEL -

3 :REFE

To solve the problems in our lives using quadratic equation in one variable.

BRI —e =T AR A A S AV -
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Solve a grouping problem using a quadratic equation in one variable.

(FL3Z ) School had a fair today. Students in class one of third grade were divided into groups.
The number of the students in each group was 3 more than the number of the groups.
Two groups were in charge of decorating and cleaning up, the rest groups were in
charge of taking care of the stall. It is known that there were 36 students taking care
of the stall, how many students were for decorating and cleaning up?

(30 SREFREMEDS - —F—IAVERIREAEMT s/ NE - B/ NI
/NHBH % 3 H i/ NE B E 5 S RIS - HErrV A E R - SRR
AT 36 N 0 KRG REAR YRR A E -

Teacher: The question says that they were grouping. The number of the students in each
group was 3 more than the number of the groups. Two groups were in charge of
decorating and cleaning up, and the rest groups were in charge of taking care of the
stall. We know that there were 36 students taking care of the stall, and we are asked

for the number of the students who were in charge of decorating and cleaning up.

Teacher: The very first step of solving a word problem of quadratic equation in one variable
is to make an assumption. Let’s assume that the students were divided into x groups.
Two groups were in charge of decorating and cleaning up, so there were (x —
2) groups in charge of taking care of the stall. Since the number of the students in
each group was 3 more than the number of the groups, the number of the students

in each group was (x + 3).

Teacher: The second step is to set up an equation. 36 students who took care of the stall were
in (x — 2) groups.
So, according to the question, we can make the equation (x — 2)(x + 3) = 36.
Teacher: We will get x> + x — 6 = 36 by expanding the equation. Then we organize the
equation, it will become x*> +x — 42 = 0.

48 B AT R HCE TR R
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Teacher:

Student:
Teacher:

Teacher:

=K

i -

i

i -
ESiE

-
i -

Next is the third step, solve for the unknown number. We have learned many ways
to solve an equation before. What if I want to factorize it, what would the equation
be?

x+7x—-6)=0.

Exactly, (x+ 7)(x —6) = 0. So xis equal to 6 or —7.

And we are moving to the fourth step, see if the result conforms to the question and
answer. The number of the students cannot be negative, so x is 6. Then we substitute

6 for the equation, we will get that the number of the students who were in charge

of decorating and cleaningup is 2(x+3) =2 %X (6 +3) =18

BEE HERER A o4 - B NHNBREL NS 3 W/ INH R R 51 S ez Y
Wete - HERAVE FRARE - SRIBABERYIE 36 A > RSGH R iyuiany N8 -
BAHMEM— e =R EAE A S — DR ek © Fr AR Se it —3 o7
x /NH - HPERH R BTG &GS - BTl B A (e —2) 4 -
A R/ NEA BTG L/ NHEZ 3 FrLUE NMEAE B (x+3) A -

et - BiEss b —FI= - AR 36 A - & TEH#IA (x — 2)
H o REERMTAAIHITER -2)(+3) =36 -

TR EGRE X +x— 6 =36 FHEIE—FEEM P +x-42=0-
RSB =2 ——RORFIEL - P HERT A 25T 2 A T2 =010 050% - A
ISR PAE AR Al - R w1~ 2

x+7Dx—-6)=0-

23 (x+D(x—6) =0 FTllx (FEER 657 -

PRERMIREENS —REREERNES - AR/ LUZEE - il
x FHY 6 o FHE 6 REIAEERIIETHMHREIIBTarIAEA 2(x+3) =
2% (6+3) =18 ()«

B¢ S TR R R TR E R
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Use a quadratic equation in one variable to solve a budget problem.

(L) A class leader asked a bookseller how much an original textbook for their course is
today. The bookseller said that they must order at least 32 books for a shipment,
otherwise they would have to purchase the books on their own. It was 4,000 dollars
per book, but if they order over 32 books, they will get all books 100 dollars off for
an extra book. It is known that the class leader collected 129,600 dollars, how many
books they ordered in total?

(FF30) SRR ERER LIRFTRNE X ERE L/ Vi - SERIETHEE 2E
R AAFHEAAREBETEE » —4 4,000 7T HETHEEH HiE®E 32 4
SN 1A > AEEARETHTH 100 7T > EAIBEAIEAHRE] 129,600 T - A4EHLET
iC I ¥NY¢

Teacher: It says that they have order at least 32 books. Each book is 4,000 dollars. If they
order over 32 books, they will get all books 100 dollars off for an extra book.

Teacher: Let’s assume that there were x extra books, so they ordered (32 + x) books. As a
result, the price for each book would become (4000 — 100x) dollars. Also, we know
that the class leader collected 129,600 dollars in total. Therefore, we can set up an
equation according to the question: (32 + x) (4000 — 100x) = 129600.

Teacher: Let’s simplify the equation first. We factor out the common factor of 4000 and
100x and get that 100(32 + x)(40 — x) = 129600. Then both sides of the equation
divided by 100, the equation will become (32 + x)(40 — x) = 1296. After that, we
expand it and move the terms to the left of the equal sign. What will the equation
be after being organized?

Student: x?—8x+16=10

Teacher: Yes, it is x> — 8x + 16 = 0. Don’t you think it looks familiar? Has anyone noticed
what the formula is used?

Student: Square of the difference of two numbers.

Teacher: That’s right! It is the square of the difference of two numbers. The equation can be
shortened as (x —4)? = 0. The solution will be x = 4. Please be aware that the
solution is repeated root!

Teacher: Finally, we take the solution of x back for the amount of the order.
32 4+ x = 32 4+ 4 = 36(K). They ordered 36 books in total.

>0 B¢ S AT RS HOR TR R R
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T E SR AT H T 32 A EEARULER 4,000 JT » A0FEEHE 32 A 0 RIS 1
A AT 100 TT

Mol g i x A - AIZEEETHE (32 +x) A > FNILEARAVE H G E 0K
(4000 — 100x) JT o MR BHEAIARUE] 129,600 Tt > Frl TR EE 751 H!
2 (32 + x) (4000 — 100x) = 129600 -

Mk B —1 » FHioF 15 4000 F1 100x HY AR B H 2K > 8k
100(32 + x) (40 — x) = 129600 FHEE AV RTE [E]FR 100 SLE 32 (32 + x) (40 —
x) = 1296 « Z 1B A F R B EIRAV S BRI RSB g 2
JEE ?

X —8x+16=0-

¥ > x* = 8x 4+ 16 = 0 - FYEEEAIGEBIHEIR 2 A HE B TEANT
[]1% ‘?

ZHER AR -

Gt BREANEIAR | FIUEMERERER -4 =0 KILEEE
x=4 > FEIERE -

B PAFT R A SR H AR Y x A 5HRE H ZOKAYETER - AISLETHE T
32+x=32+4=36(%)-

st At RO RGE TR s < B -

Use a quadratic equation in one variable and a calculator to know golden ratio.

51

(FL30)

(30

The so-called golden ration body shape means the ratio of one’s height over his lower
body is equal to the ratio of his lower body over his upper body. A belly button divides
a body into upper and lower parts. If a 180-cm-tall model’s body meets the standard
of golden ratio, how long is his lower body? (A calculator is available, round it to the
nearest tenth.)

— PR ERLEOI B - BiEe S SRE N FERIEEFN MFERE B
FRIVEE B2 DAL B AR E Ry B B0 5 - S RE—{L 555 180
NIRRT - BEE RSO S > AR N8R BZ VAT 7 (AT RET
BHGTR - TS T AT NGRS —1r)

B¢ S TR R R TR E R
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Teacher: Golden ration body shape means the ratio of one’s height over his lower body is
equal to the ratio of his lower body over his upper body. Assume that his lower body
is x cm, and his upper body is 180 — x cm.

Teacher: Next, set up an equation according to the question:180 : x = x : (180 — x). We have
learned that inner terms multiplying equals outside terms multiplying. For this
question, it would be x X x = 180 X (180 — x). Then we expand the equation and
move all the terms to the left to the equal sign, it will become
x% + 180x — 32400 = 0.

Teacher: 32400 is a large number, so we are going to use the quadratic formula. We can get

—180i\/1802—4X1X(—32400) —180+v/16200 . .
x= > = ) using the quadratic formula.

Is V16200 an integer?
Student: No, it is not.

Teacher: We can just use a calculator, or, of course, you can use digit-by-digit calculation.
You can check the book if you are not sure about how to operate a calculator. What
is the number shown on you calculator?

Student: 111.246118 and —291.246118

Teacher: Great! We are asked to round the number to the nearest tenth. Since a height cannot

be negative, his lower body is about 111.2-cm long.

HH . HBILFIEMREES B RE T EERNLLEN T L R R EG R -
Rt R TEEERE x A7 Al BB R 180 —x A5 -

EEN Y ZRFHRIGEESIZ 180 :x =x: (180 —x) °
FHE— TELPIAN SR - NIESRLAANTHG S MNETRLIMNE » fEREKER R
ExXx=180x (180 —x) °
PO A BRI S E SRV /38 > x4+ 180x — 32400 = 0 -

EHN 0 RR 32400 TRK - BT AR 2845 E B A =UAE AR A -

—180iJ1802—4X1X(—32400) —180+v16200
2 - 2 ’

S PVRIF AZURE T D51 x =
V6200 EIHHAC i B8 2
g Rg-
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Statistical Data Processing
EVEAISEI VN3 CE N

BIS Introduction

]
AEHE—FGAEE © MR L ERIBIGETER - B HAER AT BRI
GREREX

AR BRI B T T BCR A RO - R B R RE o
B BCITarIE - R S R B O o MR 4G B RAEAR R B iréR
o BEET > B E Y

° FEHTERIEIRYEL 7 o FRAMEC

A P R
B - RRHE B TR PR ISR £ EFTRUR VS -

- =i

@& Vocabulary

|
B¥ th BF thZ
relative frequency FHEFREL | Relative frequency distribution FHE T BC
cumulative frequency | ZfEXE | cumulative frequency distribution | RFEXRESTHC
line graph PréR cumulative relative frequency FIEAHEE

B¢ S TR R R TR E R
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B HEGRBEERTGF Sentence Frames and Useful Sentences

O Using , complete and draw

#4] : Using a calculator, complete a table of relative frequency distribution of students’ weight

in Pei Ru's class and draw a line chart of relative frequency distribution.

FIFHETER SRSt L[5 S AR BoR A48 B SR B BT E] -

® The table on the is , and produces

5]« The table on the right is a statistical table of the school cooperative's operating income
for the first half of the year, and produces a table of the cumulative frequency distribution

of income.

AR R AR ERIAGETER > BRI AN BB RE A% -

©® What is the percentage of

#i4) - What is the percentage of students who are 160~170 centimeters in height in the class?
5 160~170 A HI NBUS I E 2 tER %) ?

m [ERE:EEE Explanation of Problems

«8 :RAE ®

Students can know more about understand the cumulative number distribution table on the

statistical chart.

BRI HIRE H R 222 IR T et 2R B R BT ic R -
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A real-life example can help students to understand a cumulative frequency distribution

graph and know how to use it.

( B )The health service center of the school looked into a pie graph and a cumulative frequency

distribution graph for all the eighth-grades, but some parts of the graphs went missing.
We know that the student weighed 55 ~ 60 kgs is 10% more than ones in the category
of 60 ~ 65 kgs in the school. What percentage is the student weighed 55 to 60 kgs
comprised of the total eighth-grade population? If there are 120 students in this category,

how many eighth-grade students in total does the school has?

(R0 R rh L & e (SR R SR G ER Y (B (8] B R A A S R B BC T 4] > A/l
RIRERTEY - B 55 ~ 60 AJTEE 60 ~ 65 T2 10% > &[] 55 ~ 60 AT
NG EHITEIEEZ /D 2 %5 55~ 60 ATHIEEA 120 A - HERRAELE S

Nt

AR LR BB B TR/ E LR T HE XS s MHmirE
110
—~ 100
40~45kg % ._,/-"
80O
70
60

50
40

30 /
20 L]

10 //#’/

0 L]

40 45 50 55 60 65 70

2 (KG)

(EPMR T ERRAES 208 H - 109 AR

65~70kg

50

60~65kg

DT
TR

45~50kg

(9 )

Teacher: Let’s read the first question. It asks what percentage the student weighed 55 to 60
kgs is comprised of the total eighth-grade population. We knew this category has
10% more students than the other group weighed 60 ~ 65 kgs. Let’s just say the
percentage for the heavier weight of 60 ~ 65 kgs is (x — 10)% and for the group of
55 ~ 60 kgs is x %.

56
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Teacher:

Student:

Teacher:

Student:

Teacher:

Student:

Teacher:

Student:

Teacher:

Student:

Teacher:

Teacher:

The pie graph also tells us that the angle for 50 ~ 55 kgs is measured 72°, so we
could say the percentage for students in this range is equal to 72° divided by 360
and times 100%. It is 20%.

Who knows where we can find the percentage of 40 ~50 kgs?

From the cumulative relative distribution graph.

Excellent! Now you know where to find the answer. What percentage does this
category account for?

40%.

That is right. From the line graph, we can see that 50 makes up 40% of the total
population, and that is the percentage for the student weighed between 40 and
50kgs. We can even say that the percentage of 40 ~ 55 kgs is 40 + 20 = 60(%).
Now, what percentage does the 40 ~ 65 kgs account for?

90%.

Very nice! Now we know the percentage for the students weighed 40 to 55 kgs and
40 to 65 kgs are 60% and 90% respectively. Can anyone tell me how to solve for
the percentage of 55 ~ 65 kgs?

The percentage of 40 ~ 65 kgs minus that of 40 ~ 55 kgs.

Exactly! That is 90% of 40 ~ 65 kgs minus 60% of 40 ~ 55 kgs and now we can
have the percentage of 55 ~ 65kgs. Who knows the answer?

30%.

That is correct. Now, we know that the percentage of 55 ~ 65 kgs is 30%. In other
words, x% of 55 ~ 65 kgs plus x — 10% is equal to 30% of 55 ~ 65kgs. That gives
us x +x— 10 =30 and x = 20. So, the student who weighed 55 to 65kgs makes
up 20% of the total school population combined.

Let’s look at the second question. It asks “if there are 120 students in the category
of 55 ~ 60 kgs, how many eighth-grade students in total the school has.” We can
just call the entire eighth grade as x and we already knew the student weighed 55
to 60 kgs makes up 20% of the entire eighth-grade population. That is equivalent
to say that x times 20% of the student weighed 55 to 60 kgs is equal to 120.

We can write it down like this expression, x X 20% = 120, and that gives us

12

X = 0—3 = 600. So, the school has 600 eighth-grade students in total.

2l FVEAREFE—EMYE - BEERER 55 ~ 60 AfTHY NS & Z/VE T

MFMIER 55~ 60 22fTEE 60 ~65 2372 10% > NEEHAFISLREL 60 ~ 65 23T
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B AT DATE Bl 1S 50 ~ 55 A frpr GHVAE R 72° 0 KL 50 ~ 55 ATHY
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B R B4R E -

R4F > BEIRPIRIEZEIEE T © JBEE 40 ~50 A FTHVE 3 EEEZ/DIE 2
40% o

258 TEHTERE IO AR 50 EHIESININIE 40% > FBEE 40 ~50 ATHVE
SYELEEE 40% o FITLL 40 ~ 55 A THYE 57 EL s 40 4+ 20 = 60(%) © JIBFEE 40 ~ 65 1
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40 ~ 65 N THVE S ELIEEE 40 ~ 55 AN THYE 4L -

SG5E S BEEF 40 ~ 65 ANTHIE STEE 90% JFiE 40 ~ 55 AN THIE Sy ER 60% iS4
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Students can get familiar with how to use a relative frequency distribution table by

solving a word math problem drawn from the Basic Competence Test (BCT).

(L2 ) The following is a frequency distribution table. The frequency values with the age groups
of 36 ~ 42 and 50 ~ 56 appear illegible because of smears or overuse. If the relative
frequency of staff aged 36 ~ 42 and 50 ~ 56 are a% and b% respectively. Find the
value of a + b. (the twentieth question from 2012 BCT math exam)

Age
& 22 ~ 28| 29 ~35 | 36 ~42 | 43 ~ 49 | 50 ~ 56 | 57 ~ 63
(years)
Frequenc
quency 6 40 e 42 w» 2
(persons)

(H32) TFREFNE] 200 218 S FETETACE > Hi 36 ~ 42 3K 50 ~ 56 AR
FRFIEMEEEE © 75 36 ~ 42 i 50 ~ 56 ik & A\ EEHE S K& 7 A
a% ~ b% > Blla + b Z{E Bfa] 2

S
22 ~ 28| 29 ~ 35 | 36 ~ 42 | 43 ~ 49 | 50 ~ 56 | 57 ~ 63
(&)
B
6 40 y o 42 m 2
(A

(101 FEELHISE 20 /)

Teacher: We know relative frequency is equal to class frequency divided by the total
frequency combined. The question tells us that the relative frequency of the
employees aged 36 ~ 42 and 50 ~ 56 are a% and 1% respectively. Now, we need
to find the value of a + b.

Teacher: The total population of the company is 200 people. We also know the total number
of each age group except the ones of 36 ~ 42 and 50 ~ 56. How many people aged
36 ~ 42 and 50 ~ 56 has the company employed?

Student: 110 people.

Teacher: Very nice! 110 is the sum of people aged 36 ~ 42 and 50 ~ 56. In other words, the
frequency of these two age groups is a + b = 110. The total frequency combined
is 200. So, what we need to do now is simply to divide 110 by 200 and then we can

110 2 200 = 10 _ 55 _
solve for a + b. Thatis 110 = 200 = 200 = 100 = 55%.
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The answer isa + b = 55.

Rl BAIRIEAE RIS TR PR EARE - RAERE H SR 36 ~ 42 Bk
50 ~ 56 Rl S ABHIAEE KBTI R a% ~ b% > [ Ta+ b EZEZ D ?

ERl . BRAEAFIVEAELE 200 A TIFR T 36 ~42 Bk 50 ~ 56 FREAMAT A BT
HIZE T » FIEE 36 ~ 42 %A1 50 ~ 56 R/ %D A ?

B4 110 A -

EHD  REF 1 36 ~ 42 BRANE 50 ~ 56 BRAY RS 110 A  #AJ5ERR a + b AYAH BT
& 110 - [fERZEUE 200 « REEFAMT A ZEA 36 ~42 Bfi k50 ~ 56 BRAYAE 110
NBRELAEIEANE 200 gEAIE a + D HIE T -

R R T 1 110 = 200 =%=f—(§)= 55% » B R R a+ b =55

60 B SR ERRE TR EERR B



Y KT BETRT 2 ERRT P 0o VFFCEFERFFEL <

BSNEEER More to Explore
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https://terms.naer.edu.tw/search/

HEE P BRERS

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

Oak Teacher Hub
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https://teachers.thenational.academy/

CK-12

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

Twinkl
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https://www.twinkl.com.tw/
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https://teachers.thenational.academy/
https://www.ck12.org/student/
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Khan Academy
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https://www.khanacademy.org/

Open Textbook (Math)

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

/toc/toc en.html

MATH is FUN

BISNEERER - A EER R Y Nk

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

PhET: Interactive Simulations

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

Eddie Woo YouTube Channel

BN
https://www.youtube.com/c/misterwootube
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https://www.mathsisfun.com/index.htm
https://phet.colorado.edu/
https://www.youtube.com/c/misterwootube
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https://math.ntnu.edu.tw/~jschen/index.php?menu=Teaching
Worksheets

2023 FEMNERSENEERAX(ESP)EENAE
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https://sites.google.com/view/ntseccompetition/%E5%B0%38%E
6%A5%ADY%E8%8B%B1%E6%96%87 %ES5%AD%B8%E7%BF%92%E
8%B3%87%E6%BA%90/%E7%9IB%B8%EI%I7%ICHEE%I5%II%E
6%9D%90?authuser=0
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https://math.ntnu.edu.tw/~jschen/index.php?menu=Teaching_Worksheets
https://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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https://sites.google.com/view/ntseccompetition/%E5%B0%88%E6%A5%AD%E8%8B%B1%E6%96%87%E5%AD%B8%E7%BF%92%E8%B3%87%E6%BA%90/%E7%9B%B8%E9%97%9C%E6%95%99%E6%9D%90?authuser=0
https://sites.google.com/view/ntseccompetition/%E5%B0%88%E6%A5%AD%E8%8B%B1%E6%96%87%E5%AD%B8%E7%BF%92%E8%B3%87%E6%BA%90/%E7%9B%B8%E9%97%9C%E6%95%99%E6%9D%90?authuser=0
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A Reference Handbook for Junior High School Bilingual Teachers in
the Domain of Mathematics: Instructional Language in English

[ 8™ grade 1% semester ]
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