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Abstract

The purpose of this thesis is mainly on the discussion and comparison between
some mathematics subjects about trigonometry for grades 1--10 textbooks of
Taiwan and England. We also indicate individual introductions of the main ideas
and interpret some topics associate with trigonometric functions. Finally, we give
conclusions and suggestions as references to the development of the textbooks in
Taiwan.

In the comparison part, we adopted Content Analysis, Document Analysis
and George Bereday's Comparative Method. In the process of comparing the
relative knowledge about trigonometric functions in the textbooks of these two
countries, we got to conclude some important subjects and characteristics. In this
end, we made a list of suggestions that would be worthwhile for us to think about.
It is our hope that these conclusions and suggestions can make some substantial
contributions to the future mathematics textbooks of senior high school in Taiwan,
2009.

keywords:
comparative mathematics education, mathematics textbook, trigonometric function,
the textbook of England.
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T F ’E‘F” fﬁ%pf}'\[gyww
770 T Iﬁﬁ[ Jt 'I Fp?ﬁ _LIEJ ’ I.F{:%ﬁ—j\%‘

S ETHEOT T RS

FTHRE RO
|FVEET = é EL—KF[J%%[W o Ml M=

at VPI%J pﬁ’srﬁ[ FL ?ﬂiﬁ,{ M= F RS S R VE R

Bales

IR « AU PRy 1

uiF GRFSfL

e

L

BIIES
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*.4-119
4

[ A el
W

s
P=2EEl (4-1p.112)
fflEra==b (b #0) > aFb B“#F If= a

b » IJF‘*@[E&_ > F H[aigtbiﬂ[[—{kéﬁj

i Sl

HITI= E% (4-2p.138)
SAS FHIITfE#T - g & (it = E‘-'JJIJ/FKJ_ E‘.'J
IS+ iy 2 e I O R E 1
EIIJLF Jlﬁ— E Jﬁ&ﬁ[lw

AAA TR - P Ry e = F"JJI/F]LJ: B
[ FEP A MR RS
L]
SSS I IERT 2 YL i = J TR
PR ) EIIJ;L]E;?K |[4~ £ ﬁ&ﬁ[l[l

i

= EFuT D (1-21p.24)

EIF = EPRIE utl[’q pJH[&FF |
IFT*I%’WEH"%FEFE'
FIZ EPHL R ERE30

WPE%ﬁ%w%*w@iﬂﬁ—

-

FJ

ﬁ‘ SEFEH (2-2 ex4,ex5)

- W o = Ep % ABC o =l
4A=48=45" ’ 40:90° > Hf

BC : AC : AB=1:1:+/2 -

~ [ = 7% ABC » B = [P # 5L
ZA=30" > Z/B=60"» ZC =90 - |l
BC : AC : AB=1:+3 :2

#5 fi B [ (P.37)

. gi—,{‘[ IIFE."ETEWFIGJ_{JIE?Q o

PR HE T - W2 2 el 7

~ BTRUSI I (Inverse rules)

K{.‘—m:6n—2§@?§iﬁ‘}n:m;2

@ﬁ FYH A4 (Implicit equations)
X+y=10
#6 [Ei ] =

o (WP EAE SR E R (WY
[E“”J
[E 5= i |~ Rl EpU =R

[Et fﬁjiﬁﬁ% RN
IICEES ey,

PR RS S (P5S0)
rEyd o d & > CH [EWF
C=rd

< d=2r ¥ C=zx2r fyRy C=2xr

NSRS |

I~

#8 WY (P.55)
R it L Ca
R YR

FJE P
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#10 ISR (P.63)

SRATE I R R AR

RN o AR R TR T
I RSy PR -

SABE AR ST | R Ry Qi E
BEL > SRR o

#11 Eﬁ AP (P.73)
SR LR P H [ E{fjﬁﬁ;ﬁg ) B
SRV AR R LR

#13 E=HIEf] (P.85)

T (R

IR

Al = PO R B0 20T Pk
20 55

Ji
20 cm

EI'J } Jr¥ 50:20 or 5:2

pie b i g
N

R i 50

= (T 2k TEraler g P e, P = 2

lﬁu[n 7 lﬁ,'J = Pp EKVF £= 20 =25

iy

#21 ¥ (P.151)
KLY S 1

o fFit
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/F’}ﬁ& JuiF ,QQBF[U;"WF%‘?[-*EJEE?E@ AT = E-'JJ% N E‘-'Jy/gaf‘/}%f[gﬂuﬁﬁ fﬁ’%]&wj
S H IS AP SRS P R P (R
WI= £ ST i bse PR ] - = St A R
PR Lo 0] RS PRI 1= 2 i
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F 4110 A F RSP RE IR

*y[gfmﬁ”{% (13.1P.32) #1 B (P4)
T CTIRIEER f AZEB AN T ALY g = R R - ST

W7 ka & BIGF~ kb=
a%ﬂ% P PTESEPERE N AR IEARY
B E["Jj}'[g\f(, I?E[]"I:f C A B o H[b AL
léfra AYFF R 2R b— f(@#= - &

£ AFEES f PUER iﬁfa

: 5 ¢ B f Y
’?T’K%ﬁﬁ > [ = FIFHRET f a) A Y E

(1 e f o st -
FHEFRTYPVES (132p39)
By = £ () R ERVERE (= y fﬂi

) i/D%\‘T”'X*Dy TR A
I J;FF‘JJ AT AT ﬂﬂ’ﬁpﬂ?gﬂfﬁ'ﬂﬁi
Py = 00 R FORTO y) A TR
PR fiohl o ASSy RSy 5 S

FOBR) o P ML T Y -

SUE| S FIFBrpVES (2-1P.77)

B

"')J: J%J_W °

R = PRSP -

AT PSSR

B 4= A2 38 RO Y
B
L i LR R EE e
SR £, 3 3
4 BT SRS A

C. It
D.fjo Kz

#20 (B ISHETE
?ﬁ’“ LR RV

DRfpe PEs 2 2 ) R g E
AP IRV BT ™ FE RS
FHEE Y RGP T

#25 T F:?.&L*[IE‘-' (P.222)

. __ BC DAB > I | 2l
sin A% — IV By ZAPYT5E J AL gﬁ DAIB ?B R
AB g S
L AC o e _
cos A?wﬁ’ Y EL ZARVERTE [i'IJ i< DAB {7 DAB
tan A% — VL LAY N
AC L #35 R[S (P.297)
AC = Al NEVESES
cot A?nﬁ\i’ IV EY ZAfYERS “jfjﬂ T[ F‘I'Frﬂ} o
BC SR R R e ()
—_— i
sec A% i VB LA lﬂ{/[ R »
AC [ TE S AR T
_ AB BRI WA= BT B S
cscA?hwi’%ﬁ AAguﬁ% il Ffa . FT"B} i
BC N Lﬁ[i g/ ‘V’%PJ?\[%E[H PJ\QEU?EIA%EU

e[
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F[H J['E[ﬁljj;yj&_: FIFHEITE (2-12p.82)
IR

1 1

120
1

<l %1 A OAB f/I » OA

OB

:1 ’

ZAOB =120 > Z4:f AB V= A OAB 1%
B

T 3O BTTAB U 5L -
P R D
< A OAD = A OBD >
EI’?J‘;E:@ ]
[ Z/OAB = ZOBA=30" >
’:’l”rJ‘JO_Dzsin30°=% :

AD=BD=co0s30°= " .

N

I=AB=3 + A OAB=YS .

SN

IR~ B 3*‘15‘!%[‘ (2-2.1 p.87)
= E1%ABC 10 LC=90" » ZC pu

g0 > I'la > b= ey = #BC >

CA% AB V& - it

siné?:E ) cose_B
c c
tané?:E ) cote_E
b a
sec0:E ) cscé?_E
b a

90 .

= 60 +60
S|
= 30 -
E = E-1

0 2 4 6 8

T (
AR T 6 oA 0 = ARG

ey JD 1760 ST o

AL —=10

F sk

60
6

r’jjg

T4410 A o

#36 PR IR (P.309)

(o= ] R =]

fpl = A

ffle =1 “"*Eﬂff‘% it

R IRl =R

A W'Jt&ﬁw

PR = 253 R R

C. Py

D. Hfb E‘-'J

@ﬂ s F‘.'JFL' ?},’g\,_ '[;{Llip%!flfjﬁb F'
Ok F ﬁﬂ"E{Eﬂj(ﬁ El[,l*ﬂij FE] 7;[« HE!

O #i Fpﬁ“@h&gﬁ flJ =
O b ) = i gk I/ . {[1065’

#37. = (P.312)
?E?T?E“ual bHla:b:c
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IR -
singdcscd =1 >
tandcotd =1 -
cosfsecd =1 -

fr A O
tanﬁzs’iﬂ J
cosé
cotd = cosé )
sin@

P SR T ij%%l’%?: :
sin@+cos’ 0 =1~
sec’d—tan’ 0 =1 -
csc’@—cot’ =1 -

ﬁﬁ;ﬁ]ﬁ'f%’e (2-2.3p.92)

%%E"'JEJ%I'%T’: :

sin(90" - @) = cos @
cos(90" — @) =sin @
tan(90° — ) = cot &
cot(90" — 4) = tan @
sec(90” — @) = csch

csc(90° — @) =secd

ARLIEIE! (2-3.1p.95)
A AR L ”ﬁ??‘ﬁf

#38. HI{l]7 (P.324-P.348)

B[ R B
AP R b R
N

O HRIFIE IR = £ st

Tl SRR PSR -

OFFY= €%+ = FIEHE By =
EPYAE o

OFER= F P Ry AT Rl 2 A ER AT

#42 TJERBE (P.364)

AFH] tan ?[E‘H"/L i F[ JERE R R -

@“MM #|35 (iR El ] 35 HhEhE

R SEl SR s o

@*I I %iﬁ%ﬂ?’l?ﬁrﬁﬁ VAN F5 LT E 35

F“th%ii o G~ [ EGH?

i EpfTEE em)

@FAJL“‘#IB% S AR E 0.7 1)
EJ:F[J%‘E_JE[“‘I‘ETF 35 USRI -

[

_V'T

x 0.7 B~

i

O Wt EPPH]
“%07
g

YOI OB 30 » R 4

ﬁlfﬁ[ﬁuﬁh& Fﬁh El“t ng[ Eﬁf jj‘l\i—j—EJﬁiﬁl} JF“I;EP[F”%JE[IJ

E@ﬁ?'ﬁﬁWEW%E@m&o
FIETHSEIE PRy - assc-p=

@%IILL[ t10cm F[ J J“j .Ig\fp_ Ir g Lj‘jf/\ﬂk

ﬂ“*@W%@@

|
g 25 TRE RS ! USR-S OR (1110 ~307,..., 60"~ 70°

Fj,ﬁﬁﬂﬁf# ik

YPIE R = Fp B a3 (2-3.2p.100)
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1% =605 (1 =60)

iR

PBUEEE F Ao = 2

JIE = F 1 E FrET -

(1)sin17°40'=0.3035 -

(2)cos36” =0.8090 -

o= IR = PRl #e (2-3.3p.106)
E[F Fu]ﬁ {1 Fl "R TR U M%E. o [F=r |

J‘9|FF;[]E1F' t‘i?ﬁ‘ b pRF=s 2§ [FEJ]‘E;[if

%M THRSRE > U R T DEG

AR = = S = P

i ’9?‘ R e lﬂi/[lﬂi

sin@ =0.3456 > TREIF ORI Bl — 5

PIEH]"DEG” > % 'Iﬂﬁ&%%']iit%“

0.3456 » £ |45 [sin g - =11

20.21842629 » PNIF=ZY IFEJ 10 = 20.22" =

2013 - F|[uES T RL A Hh{sin ke o

*0.3456 0 SRIEFH

[=] > <18 20.2184262926 -

ILL[II_R

FrErif

%iff [FV= EFnErfE (2-4.1p.209)
wFﬂlﬁ'Iﬁ%hv@w°’Wﬂ
— 3BT t[F[ s flEiZ | ~EJ,(*\5L\EJ»)P T
Y o A I S [ B B
O SR [ PO B R LALT 9 -
WE RLLAFS 48 5 L) g P £
WEE"E b E IR Y E Hﬂ
ET*“% E o IoJp) E R EA [ AR A
EE
TR AR T R L T 2R
G 0 £180° V] > Y [REA £,
FE o
Léy’?ﬁyﬂﬁ A= %ﬂﬁ
ﬁﬁjﬁﬁﬁl[z,uk’%ﬂf UI?HI/
i9 (R5SEL Tﬁgﬁr} LA IR g

*J|D

FP’} XH:EHJLQ Fill?f[ﬂ_‘g QF[J"SLEJ
TR oy~ D~ PG I AR

OB [ = g e R i
g | )X T
ER | > | HlER

10" | 10cm |5t Ay

20 | 10em | b

30" | 10cm |EEE P

40° | 10cm fib o
IR M SENF A s 'ﬁ“ft | R
FUBBE R VAR R R
OEMEES =150 12E0 T‘ [S5E R [

fill FEET, E ‘|iV tangent -

O ATOMNIREFI™  FRFF Y295
tan 35 [l > T FF tan 35 [ T
07 -

OFPIFH RIS L
tan10" ~ tan20',...,tan 70" fivfff - B
SO 3dp ) o TEE T AS EA
FITE fifl =54

BAM tan L OBER R -

CH5 e [

A FR = e _.}’IE}’?TEET%‘ ( Jg‘ﬂgﬁi F&J oy F

LAY tangent fif
AP #4245 an 23 Vi 15 0.78

Sl
A tangent fﬂ%ﬁ (Ea5:

SEL
2IE

jol5o

oAl 0

tana==
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it EH R R E - %#[‘P(x,y) B (-4
Xy #0 o JRF! PE#TFI | X il e 7L —bjé’-

RLEL QR FITA PQORL— (W F1= 7]

e Z5{ A OP R » I
_ X
sing=2 > coso=2 > tano=Y
r r X
X r r
cotd=— > secd=— > cschd=— o
y X y
y y
P(x.y) Py)
o N
o Q M Q o X
By %:‘II-SEL F)" %JIK{
Q ‘9(\ AN o
| g > i ’
P (x.y) P(x.y) :
5y = GufiL SYIGEL
[l P ‘-'J (2-4.2 p.114)
[P E AR = £ B -

sin(nx360° + ) =sin@

cos(nx360° + @) = cosd
tan(nx 360" + ) = tan @
cot(nx 360" + @) = cotd
sec(nx 360" +6) =secd

csc(nx360° + ) = cscd

#49 T-SRAIGRIRFHEL (P43L)
AR H e

TEP S tana =
B. 5k it

R E S E P
B 40" ¥

N:18

x 0.64

b

‘jm

EaDYIN
ESpe

i

Vi

BY9E— e (ot e
%:J\\'EL

1 2 R HE

Bl £ #7710 sine [;@

i) 4079 sine fifi AF4hL 0.64

=0.64

ok R

@9;[ FI ElE é‘ﬂﬁlﬁ[ E\[I‘r:ﬁﬁiijf
sin10° ~ 20" ~ 30',..., 60°

R

WY

EHRY

- 70 ke

X

—>

5
4 EJ =

o

"l

10cm
10cm
10cm
10cm

FURYAH
Sy
2

10°
20°
30°
40

=

C.HJ*] sine
Dy F)
sine fi J?gm;@
EBR5E I

SePE ¥ cosa =

=
RER

E{.ETL[M

L[l

F[JFJ@

1A

':EEI’T

I ﬁi_‘b* ﬁkfﬁﬂtm [
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R L
fE10 > 0" <6 <360 - fflifH

$=360"+0 -

EYFRR o P LY T FIRH R -
’?[scw OfI= ¥ j‘ylgm;@ip[t | 553 o
LR RIP(X, ) Xy e
X~y BEC-ELET o ) P(X,y) R[5
ISOEZE

N ER N
P LTSV S U I
= R 1!
sin@ ~ csc O I
tand -~ cotd N
cos6 -~ secH Lot

f?l’F’W‘P%ﬁQ:Téﬁi By BT BT s
ST 153 PR LT G
F o~ BT GafRLE BT UL~ BTG
[ELE] o

=9t (R~ pyle > gRe T *‘JF%JIVTEE
e ;_—é{u—?,[}&}[ ?ﬂ)?y‘f o

(= (0) #1V = #pBres 0 1 = #inee
(2-4.3p.118)

y
(cos8,sin )

a
N

(cos(=),sin(-6))

sin(-@) =—sing -
cos(—#) =cosd >
tan(-0) =—tané -
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cot(—@) = —cotd -
sec(-6) =secd -
csc(—0) =—cscél -

(180" FO)E G Fpu= F IEFBE TR FIJF%TEJ P

(2-4.4p.122)

(cos(t80" - 6)sinf180" - ) ¥

18010 (cos@,sin )
| |

. i

N

sin(180° — @) =sin@ -

cos(180° — @) = —cosé

-

tan(180° — ) = —tané >
cot(180° — 8) = —cot @ >
sec(180 — @) = —sech -

csc(180° — @) =csch o
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sin(180° + &) = —sin @ >
cos(180° + @) = —cos@ >
tan(180° + @) =tan @ >
cot(180° + ) = coté >
sec(180” +6) = —secd -

csc(180° + ) = —csch

(360" - 0)% 0 FJp= FF e TRRIFIRR R

(2-4.5p.124)

(cos(3606), sin(360™0))

sin(360° — @) =sin(—@) = —sin@ -
c0s(360° — @) = cos(—6) = cosé -
tan(360° — @) = tan(-0) = —tan @ -
cot(360° — @) = cot(-) = —cot @ -
sec(360° —#) = sec(-6) =sech »

csc(360° — @) = csc(—6) = —csch -

(90" +0)== 0 1= FIFrEFRRIvREF

(2-4.6 p.125)
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P(XY) P

sin(90” + &) = cos@ -

cos(90" +8) = —sin @ >
tan(90" + 0) = —cot @ >
cot(90" + ) = —tan @ >
sec(90” +6) = —csch -

csc(90° + @) =secd -

(270" 70 0 £1i= £ Fue AR
(2-4.7 p.126)

sin(270° - ) = —cosé -

cos(270" — @) = —sin@ -

L

b

YRR 51130
E'_"Jlr/éE‘ 5 NG
A ABC i 17

=1absinC :Ebcsin A:Eacsin B
2 2 2

Tl 2
Fa o~ bECITHIRT A ABC = £
ZA > BT LC pUERER o [
a b c
sinA: sinB - sinC

o

sk EREE G I S PVRE
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Fra ~ b=coif#F A ABC = [7]F
ZA > /BEE LC pushy ;‘% » RELA ABC
U= JLLEE |

a b ¢

=== =2R>-
sinA sinB sinC
R -
AR I%A ABC ELJ: 5

sHE A ﬂJT‘i » Alls =—(a+b+c)

HI A=4/s(s-a)(s-b)(s-c)
5P 0 A ABC1>

BC IfiUj AD =csinB » 7l »
A:EacsinB
2

:%acx/l— cos’ B

2 Y
:iac\/l—(—C ra —by
2 2ca

1 1
——ac——+/(2ac)? - (c? +a® —h?)?
Sac—(2a0)" )

:%\/(Zac—c2 —a’+b?)

-\/(2a0+a2 +c?-b?)

:%\/(b—c+a)(b+a—c)(a+c—b)

=./s(s—a)(s—b)(s—c)

Bk 2R (2-5.2p.136)
# @ > bV [J[FA A ABC = [']#]
ZA > LB /C[UsiER >

a® =b®+c? —2bccosA -
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b? =c?+a%*-2cacosB -
c?=a’+b%-2abcosC -

A= FEIEN -6p.147)
kg -
QRS [ o 35 R R A B
R AR ] C SRR - - R D
B - T A ZCAB=90" -
/DAC=30"; 7t B
ARG /CBA=60"» ZCBD =
457> “IHIA > B RYEIAATE S 2R
e A EE DEEIHETA - BT
R, C UTHES ©
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SI51sinl15” =
(=13 1 )

Ejé:

D .
0 B
< /CBA=60" > «.CBD =45 >

] /DBA=15" o

Fr['srLADB =180"-30"-90 -15

=45
A=
DA DB 3
sinl5"  sin120° sin45
Fr['y_Az 3 X\/E_\/E
a2
2
3+\3-1) ...
= (\/_ ) (;‘E‘I)’
2
_Bzixﬁzﬂ (/T\-E‘I)O
J2 2 2
2
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~ KT A ABC 1
Z/CAB =90 >
/CBA=60"» ZLACB=30" >

AB=3 > 5 |BC=6 -

_3\/6

DB:T » ZCBD =45 >
T IR

(T ED

FUB (3-1.1p.151)
P AU, ¢
360

- P o ]

360" = 27 ¥V o« PIEL = 2L g
360°

?J(ﬂjﬂ P 5 1 _ 2T g

21 360

# [ ) LPOQ =093 » HIPQ =10

A

T £POQ=073% - |

- 1

B 1 r2<9—— PQ)r
AIpE=S (PQ)

FU g £ #%’?[ﬂp (SR
2r

360

C0'=>2-18/3 f-CD = | -18V3

ﬁisr

ZPOQ =1 738 [ RIS PQ=[E O fiu

jéllg ?{?&E')JEL}; X EIIJ’?Jﬂ‘S«EJt B X —— 7
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Ao

= FIFHBEVRTS e HE I G-13p158)
FrRepE ]

= HFFEEey = £O0 PO S0 (il
TRV I F5 E] Sy TR

a o fUESHEE ERI - A skx o [T
) f(x+a) = £ S PHFRLG REI
glgp YRy a o

SRR I
(DI-3EFHErY = sinx PU &AM L R -
Q)13 FrEey = sin x iU ffi i 1%

W1y <1} > ieplEE - Sp0E

HUERrX » —1<sinx<1 HE*~
(55 1 ] iG] -
Q)-SR prEep R EL 27

A X PO O AT %]ﬁlﬁ ,
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4.3.1 R for GCSE 11 ¥ ~ F & F

‘1- Pythagoras’s theorem ‘ ‘ 2. Working with express ‘ ‘3. Mental and written calculation ‘

‘4. Linear equations ‘ ‘5. Distributions ‘ ‘6. Multiples, factors and powers‘

I I ' .
7. Negative ‘ 8. Changing the subject 1‘ 9. Approximation 10. Area and 11. Fractions 1‘
numbers and estimation perimeter
[ L R
12. Substitution
| i 'T
, | |
‘13. Percentage 1‘ ‘14. Sequences‘ 15. Unitary
method
16. Volume and 17. Fractions 2 ﬁS. Pie caharts |—
surface area
19. Brackets and W 21. Graphs | |22. Paired
equations calculator data
|
— i 1 |
‘ 23. Indlces‘ ‘ 24. Surveys and experiments‘
I 1
25. Parallel lines 26. Money 27. Cumulative
and angles problems freauency

‘28. Looking at expressions‘

‘ 29. Hankling secondary data‘

30.3-D
vision

31. Undrstanding

‘ 32. Speed, distance, time ‘

inequalities

33. Fractions 3

34. Finding
probabilities

I

37. Ratio

38. Similar
shapes

‘35. Gradient‘

36. Maps and plans

‘ 39. Gradients and equations ‘

40. Large and
small numbers

42. The tangent

‘ 41. Forming and solving equtions ‘

function

43. Brackets
and proof
S

45. Triangles and
polygons

1

46. Simultaneous
equations

47. Fractorising, solving
and simplifying

[

H

48. Percentage 3

49. Sine and cosine

53. Transformations

1

‘ 50. Changingthesubjelth ‘ ‘51. Rloots‘

52. Graphs and
inequalities

54. Loci and
constructions
I

‘55. Solving inequalitiesI

56. Working with
coordinates

57. Further graphs

58. Combining

‘59. Times series‘ ‘60. Accuracy

probabilities

_| I
‘61. Angles in circle ‘62. Exactly so‘

Q%I[ 4-3-1 for GCSE
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