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Bilingual Math Education Symposium

December 23 (Saturday), 2023
$101, Gong-Guan Campus, NTNU

Meeting Link: meet.google.com/zog-ctsn-oic

December 18, 2022 (Sunday), 09:20 ~ 16:30
M212, Math Building, Gong-Guan Campus, NTNU
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09:15 ~ 10:05 Berri Hsiao
Schedule of the symposium 10:05 ~ 10:35 s
09:20~10:10  Berri Hsiao 1035~11:00  TeaBreak
10:15~10:40  WFHEAEEAG B B MATHRE A B MR 2 11:00 ~ 11:30 HORE
10:40 ~ 11:05 il {686 #rL i BeMws 11:30 ~ 12:00 Tk
11:05~11:30  SHPEEH 2ILHMES (Siew Tong Lee)
11:30~11:55  FIKFEAM b EEED 12:00~13:20  Lunch Break
11:55~13:00 Lunch break 1320~ 13:50 e
13:00~13:25 BB E6T AL TH S HED
:50 ~ 14 HEE
13:25-13:50  HENEE BB e b
.50 ~ 14 - : 14220~ 14:50
13:50 ~ 14:15  FEFESCEAT MchhEaE e (Yew Fook Chan)
14:15~14:40 Tea break S
14:40 ~ 15:05  HHB ERETABBFAN b
15:05~15:30  dhik BMETABLAAN Rz
Panel discussion HRF
15:30~16:30  SkEMEEN ReiLihamEhe BRSG
[l £2R Sk It (Eric Chin)
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—RFREAEAE Approximating a Square root
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In mathematics, a square number or perfect square is an integer that is the square of
an integer.

m is an integer that is the square of an integer a.

m=a*

So, m is a perfect square.

#FETH

81 is a perfect square because 81 =92

289 is also a perfect square because 289 =17
Both 81 and 289 are perfect squares.
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Bilingual Math Education Symposium

Schedule of the Symposium

Clackamas Community College, Oregon, USA
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To determine if a radicand (the number inside the radical symbol) is a perfect

square, we can use the following method:

DR WM (518 A AR B SO

Use prime factorization to find the value ofya’ .

TR S R
KTAELLERRGZET T (FEHERR)
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T: How can you find the square root of +2116?

S: Use the perfect square table.

T: You can try it. GRS 4 & T 33 {2 & L8 F 85 0)

S: It is 46. Because 46X 46 = 2116

T: Do you think the perfect square table is useful / convenient? (B —F 4 4 ¢ #2
*)

AT B R

Let’s use Prime Factorization.

VZT16 = 22 x 232 = /(2 x 23)% = /(46)% = 46
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Topic: introducing circles-1

The teaching materials for introducing circles in our textbooks have been changed
quite a bit due to the 108 syllabus. Therefore, the content of introducing circles here
is based on one of the official textbooks- NANI, KANG HSUAN, and HANLIN.

% 108 # M HH K2+ A7 ENE B A A 108 MR R b —  BEFREHIR
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The vocabulary we will use in this topic
Center of a circle, circ

e, radius, di arc, major /minor arc /% 34,
chord, sector, segment in a circle, semicircle, tangent, secant, central angle, inscribed
angle, area, perimeter, bisector, perpendicular, perpendicular bisector # # &, right
angle 17, segmentofacircle 37, intersect #8 %, external, internal, point of

tangency 735,

Definition of a circle: It's a closed 2D figure in which the set of all the points in a
plane has the same distance from a given point called the center.
Introducing terms of a circle:

This is a circle O, and O is the center of
minor arc

the circle.

Radius: the fixed distance from the
center of a circle to any point on the

circle itself., usually written as r, OT=r

Chord: a line segment that connects
two points on a circle, Q_T is a chord

major arc Diameter: the chord that passes
through the center of a circle, PQ is
the diameter of the circle, PQ=2r
(the length of the segment PQ is 2r)

We always say: diameter is the longest

The diameter is two times the radius
PQ=20T=2r
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Mathematical Animation Engine

TR QAR

i)

H

e =7 =4 N/ -1
+[+ — N -
D BB I= X i

I

£,

——

EJ,B\(EJ.E.QE

YEEEHE T

e E ﬁ IEES T
ﬁﬂﬁi*’“”ﬂ B iR IEHJ-(") SN S e SETE T FREXANBBERLS FRENMHL  REOSEHD
Bilingual math teaching is not just a dream. | s RAVEESE HEEE 1735 10
. AE
A
Bt h
BEWZEISMEREEM): 2. BerriHsiao YBGEHBT iigiizﬁg
i i i3 Clakamas Community College | BREEHBPHAE-—RUEME SRR
F1Z:37 12 HEHA WS WERE RS- WA IS By e  BerriHeiao
9:00-12.00 HREEHBRR HEEEHEPHRE--—RU=HE Clakamas Community College, Instructor
%£2153F19A2EA W =5: Borri Hiao BREEHBPHBE-HBIPIRE Berri Hsiao (A HCERT) » BRAMSEERS > VIR

9:00-12:00

.Zoom, B BTEM H®E: RIOMUEHPLHBLH

ey HEWHBEESEHS
BIE BEMBARTIES -
7H24H(H)9:00~12:00
FHEML Hgme:
G 009 lelR BB https:/reurl.cc/g2nYKL

BUEENEAREEA
=t Ll

https://reurl.cc/q [

o
G

ZANAVAES
7| OO %D =

OakVR o i
Xh % sANBEREY = HEE: 6/10-7/10
"- : %:
' - BEEPE
s BEEEE

Let's learn about shapes!

Polygons
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Arc: a section of the circumference

arc QT denotes as 67

The chord of a circle intercepts the
circumference into two parts

— - .
QPT (arc QPT) is a major arcand QT
is a minor arc

Whenever an arc is denoted with its
two endpoints, it always refers to a

Clakamas Community College, Instructor
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Applications of Differentiation |

Material
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Vocabulary
1.increasing (#£3¥), 2. decreasing (%), 3. strictly
(Fi A% 3b), 4. interval (& i), 5. tangent (174%), 6.
negative ( & #9), 7. derivative (¥ #t), 8. constant (%

The area of the sector OAB is the
fraction of the area of the circle

8 \rr2
=(—)nr
G

7

Sector: a section of a circle, sector OAB

—

Let ZAOB=0, radius=r, AB=s
(arcABis s)

0 over 360 times 7 times r squared

A segment of a circle: the region that is
bounded by an arc and a chord of the
circle, shown as the red area in the left
figure.

We can also calculate the area and the
“perimeter” of the segment of a circle.
We will introduce them soon. You can
do your thinking first.

#), 9. positive (iE#9).

Illustrations |

Increasing’ and Decreasing” Functions
Definitions of Increasing and Decreasing Functions

(i) A function f is strictly® increasing on an interval® I if for any two numbers x, and x, in the
interval, x, <x, implies f(x,)<f(x,).
Afunction f is increasing on an interval / if for any two numbers x, and x, in the interval,
x, <x, implies f(x,)<f(x,).
ZHEM [ PEERH X, <x, BE f(x)<f(x) B f EECH | LAREENSR
#* -
EHEM I PEERE X <, BH f(x)<f(x,)  RI#H f EBRH [ EARE I -
(ii) A function f is strictly decreasing on an interval I if for any two numbers x, and x, in the

interval, x, <x, implies f(x,)>f(x,).
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Pythagorean theorem
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Because there are no points for which f’ does not exist, you can conclude that x=1 and

x=-1 are the only critical numbers. The table summarizes of the three intervals determined by

these two critical numbers.

Interval ~0<x<=1 -1 -1<x<1 1 l<x<®
Sign of f'(x) & 0 - 0 +
conclusion Increasing decreasing Increasing

So, f isincreasing on the intervals (—,~1) and (1,2) and decreasing on the interval

(-1,1), as shown in Figure 2.

f (1. A1)

Figure 2

A function is strictly monotonic'® on an interval if it is either increasing on the entire interval

or decreasing on the entire interval. For instance, the function f(x)=x" is strictly monotonic on
the entire real number line because it is increasing on the entire real number line, as shown in

Figure 3.

Incrpasing

Increabing

Figure 3
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A function f is decreasing on an interval / if for any two numbers x, and x, in the interval,
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Ching-Yu Yang

Department of Mathematics
National Taiwan Normal University

January 19, 2022

Ching-Yu Yang

IDLE = File = Open (31F examplel.py 18%) = F5 #

BmE (1)

Ice Breaker Activity
Use Jamboard to answer the questions in groups:

1. Introduce yourself. Put your name and the grade(s) that
you teach. . Ea T

2. Write down your favorite word in Math (English or Chinese).

3. Write down one English word that you have difficulty saying.

wx

£ 1028

1Y =3 0O o ei‘i_ﬂ_/g ;n/\cu'-rs(dvvmw,[
abh
Combinations
Material Vocabulary

o BTAR R (0=

1. combination (484"), 2. permutation (3 71), 3.

asns

. | column (#4]), 4. arrange (4 3F), 5. convention (% #.),
6. reasonable (&-#2), 7. committee (% B €), 8.
membership (¢ &), 9. applicant (# 3 A), 10.
express (% if), 11. general (—#%).

Translations

Combinations® of n Things Taken k at a Time
The number of possible combinations if k items are taken fromn (n>k ) items is
n!
Cl=—.
“ki(n—k)!
Note:

(1) ntis read “n factorial.”

n
(2) C; can also be writtenas ,C, , "C, or [k} is read as “n choose k.”

(3) P : The number of permutations” as n distinct objects taken k at a time; is read as “n pick k”,

“n permutes k” or more precisely “permutation of n elements taken k at a time.”

lllustrations

A Formula for Combinations

In the previous chapter we have learned that the notation P, means the number of

nAarmi it atiane Af a bhinae faban b oat s bimma Cimilavis +ha natatinn C7 masne tha nombhare Af

Python %EET C=R=] ﬁ%‘

B (1) . THEERER

® Windows 7 - EAF#E 2ii— i

@ Windows 10/11 - EAFHE i— i
HE (2)  ETLE
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Install Python 3.10.1 (64-bit)

oinsal Vy on with defaul settings.or choose

—EE A

@ install launcher for 3l users (recommended)
8 Add Python 3.10 to PATH

Canes!

from manimlib import *
class Examplel(Scene):
def construct(self):
self.add (Circle())
self .wait ()
S = Square()
self.play(ShowCreation(S))
self .play(S.move_to,(2,2,0))
T = Triangle().move_to((-2,-2,0))
self.play(Transform(S,T))
M=
self .play(Write(M))
self.play(Rotate (M,2+PI))
self .play(Write(Text ("Hello World!")))
if __mame__ == "__main__":
myfile = os.path.basename(__file__)
os.systemn("manimgl -om "+myfile)

Tex ("f(x)=x"2+\\sin x").move_to((-2,2,0))

R T
AR
NEZE DoubleArrow Vector Arc
start—LEFT radius=1.0
a _— S start_angle=0
B2 eln)(:‘%E\OG;ST direction=RIGHT angle—TAU /4
) arc_center=0RIGIN
livirin
] B ArcBetweenPoints CurvedArrow CurvedDoubleArrow
start start__point start__point
ER&8 end end__point end__point
angle=TAU /4 angle=TAU/4 angle=TAU/4
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