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7 EAR =HBBELR Trigonometry BER#%E
1B X rpiyavor(Z £478) B perpor(B) = EREAB Z
ELBRELUEREEABZERALWER. A
e 2 4 H, 36 46 B X 0 38 56, 57 4 B 4R A 1R B BF
EHFWE

§2. AZHRE ZSASCHEAGEAKBATR
AHEM BAZEMNAZ: @A+ 4 5l (sexagesimal
. system), i 43+ #ll (centisimal system) & 5% i} (circular sys-
tem). % £ 3B 2 du Kz

L A+58H A+56H8E degre) & B, — &
SREBEEA TS Z—ZRHABEZEDL K — B
At+5H—FATH. BESHE 4 Babylon) 2%
XBER—FREAATBLELRESDLR



2 = A 5

AN EFES T LB ERTIS LN
0. Ha#M B4 H—%% % E #Erench systom),
HF—BEAB—TF & (grade), BR—FHBH—HB,
BABZARE VS P TERTASEADE
5 258 18' 5N 1 4§l 8 A R R
IIL &% & 0% — 4% 98 B % (Circular Measure), Yl
B (radion) 55 B fr,— WER R
\ ESEznsmmmEzEb
“ BB R ABRZESRED
A0, /Y
ZA0B=11§
| EHBEEGEAARASBZES
8RB |
8. SEGZME ZREEZER-BEAS
61 8.14159265-+HIl b 5 1] 82 [§] i =2nR, IR K 2%

EHAZEAEWEBEAXR=EATEK
© 9m B =360

. 180°_ 180° .
En 18 = =g s=51"2057,

_ 7314168
1 =5 =""qgp —0-01745329 &

BT A2 B




g—-2 AZRE ]

1 T =57.29567 ¥ }

) R S rerssssssssrsnns(1)
1 F =0.01745329 &1
BERNREDTAZE B
860° = 27 &, 60°= % %,
_270°=3T”g§, 45°= 7 5,
180° = &8, 30°=% i,
° T o w
90°= 7 5z, 15°= 7 3

ZEEWRUESEEM 2 EIGUE 4 H#E S
oE—AUENZED UBRHZE G URBEHZ

BRE—HEABN, B o REARE AL —
i £ 3 1005, B -G o % U £ R A 2 5 48 -
rEADEEEakAREAZES 2 0k
7
BESRZEMES RBAR

D_G 3% S
£ |
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A E

e LADB BESR —B.r R P
BZERFACR 2 E; A
BLAzRIRETHEZR
B IE bk

;¢~.a£
/L AOB
BOD B EL NWAOBRE E L A, #
B
3
& BT ccrassosinssssnionsess sonnisssassocns (3)

BREMAZEERBSLBREFES OAEA T
UL %A B .

2 &8
1. RE12,56, 4015 87,22, 90 B B R .

2, %’% 118;2“7,%ﬁ%=1‘&

8. X4, T 2.588,1.85,04 & E B &5,
4 BH—H HPBBBI4ER, B ﬁtﬁﬂ DABCHEBZR2

EE®T %&: 563 R.
5. BB RANZEES 92807000 25, ABZHES
£32 4, KAk BZHER Z: 866,500 3% ®.

(6] HAER BWXE (celestial body), RABRB X B HER



- AZERE 8

FoEMRARXERUARRB AL R T HMESBB RS
'$5 B X Z 8 i % (apparent diameter).
6. BalRolAR - RAB2RAE240, MARGH
ZHABERBET®
_ %: 022685 B,
2. BAESAABOERASEREESE BACZABH
% ARBZ S0 M4,BC=ASETR
. s 20, %, 18,
S ABSRPEZRFRZALARZER



B = ®
EARBARLEAER

$1. RBZSAEY BIATBE—H A, & AT
IAE BB B, B, M AS k2 B % BC,BC; B 45 k
MEBBB, AT L > B& B .5 = A% ABC,
ABC, AB' " BHLLEAABARLAE—ARE

fAhBU=ABZEZEEHE
T
Cu

Bl
/]B/
A ¢ C"
BC _ B'C' _ B"C”
AB AF AB”
AC _ ACT 40"
4B T AR T 4B
BO - BC _ B'C”
AC  AC AC”

(8)

Cd

(%
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%Eiﬁ:z&%ﬁﬂ%#ﬂﬁ,ﬁkﬂl‘%

HEBA—AZ_SREEERAXFIFREAZESA
BB ZREBERAE K
ZEABBANSBZ
HWFBZUB &&8
2 B A Z B (e
tion) .. | }b Z Bt A 5Nl
—AZEHBRBEA S

RABCR—HEASABREBRZER Ry o M
HA®

sin g

~ Iu‘

-|&

cos @

tan @

I
Hlw wfd Hw

Y eenearens Brassaresnssssasnernsranss '....( A)
cot g

2
3
=Y

1

~

csefd=

i
w|



8 = f 2

AN Z BB Z= A E ¥ (trigonometric functionsj.
sinf i & 4 2 IE 3% (sine),
cosP B/ B 6 Z £ 7% (cosine),
tan § 5 & 0 2 IE ) (tangent),
cotd i B 0 2 & 4] (cotangent),
secd i B 0 Z IE & (secant),
~esc | B 0 2 £ ] (cosecant).

vers@=1~=cos g
coversg=1-sing

WMEBBOZER (versed sine), BEHB 0 2B R
(coversed sine). )

§2 #88 B XXB—AZELR VI EEON
BER XX ZERREER X X VY 3H L4
W rZHBETHRXRXXRYY SR EER
FRMUEZ PEH R XX 2ES PM(=y) B2
£ % 5 (ordinate), P B R Y’ ¥ Z I8 PN(=2) B j&
B2 4 4% (bcisa), AR BER P B2 aD
(cobrdinates). X' X & Y'Y ZIE 27 i &3 B 4% 12 &} (axes



B =ARRREEAMER 2

Yi of codrdinates), X' X
N x P B X& YYEY
I by # O % EH %
X > ‘ = - y (origin).
HEBEEXX
m v
ZEBEREXX
v ZTEAR K& E
BYYZAEBLEY Y2 B 4.

4 2P W 5 M4 R (qQuadrants), _Ef]ﬁ IBE
—HRR 1 ﬁ%:%f‘ﬁ, INIES=2R IVEEHE

% BR. .
§3. HEAZ=AENR TIAR—-EA/RNR
oy P P Y{L’
I,_y y a
0 .z >X . 29\ —>X
¥
YA ¥
3/3 ;“x’l (\’ - 3
yl/r 17 ]
v



10 = ~ &

EEZER TEALEMBRRAZ=AEHEHR
& 7 w23

 BZERTRAR—DR UX—RBhD, KB
MUSMERSZIAREETR EBHK 2 RDEE
ET 45 #2 (initial line), 1 & £ L & H # # (terminal line).
HERSEARARAZH AT SELESZ P&
ERAE LR UEROXEXHBAHOEI M Z
SHBYHEDRBOX PN BRBEOPZAE B
OPBXOP A Z ##

AZEMKR ARBREMRABRTE BBEE —
SREAEE SR BR/ES 2 RUILASE
B %R R

REBRLME—-NPLUyBPU IR EE 8P
WAL E YL ek LXOP.r % PEREY 2 5
HMEEAZ=AEHBEHR o T:

Q w

E § B

8 Q 8

I o

wy vy & vy Ny v

cota
seCa=

csca=



B=® SARKEEEAMT n

(4),(B) AT/ T 7 Z B 1%
sinacse a=1
COB 0 SEC @5 1 Svrerensesrncensassrsssassresseasssons (1)
tan a cota=1
HERMEANAR ERE S AERZBEN
SBRFHAERBZAREAR wR,FEEBT 2.

R W | sine | cosc | fanae | cota | seca | esoq
I + + + + + +
o | + - - - - +
m | - - + |+ -1 -
Iv - + - - + s

Bl— WmTERCARBEADLBESNABAZYB0=3,
BBb=4, RARZHEY
&, c—~@+?=~/9116=~/08 =5,

B m&%égzsﬁ*,ﬁimmﬁ

sind=2

5 cotA=%,

. .
5

cosd=2. secA=-Z,

5’

3 5
£ = =
anA ) CSBA 3



12 = 2 -

Bl = B fucosf= g R R EE K.

#. fu @, cos 0= —%,

- ® 1

Hi T3

[ y= AT gi= 2/ (B (= i= £ VI-1
=B =x2WT

P vi ERAREYTE

+W T -2 b e

S  ATES-RE=RR

\.' i ROEB-RIRE

M g0 X w>0>%, J:0)

sing=2V2 V32 ,

1
PI COSB=—‘§,

' — 1
= '—2 = =%
tan g V2 cot 6 o 2
' . 3
8e¢ 6= -3 © C8C 0?2\/:2.

iomeEE= %% 0Tl
sin0=—gisﬁgag cos = 4—-13—,



£ =SAEBRAEAER .13

1

tan #=2+/2, cot 6=2\/§,
sec 0= -3, : cse 0= -3
24/ 2
g A
L. TAZAETRE?
i 130°, i, 286°, fH, a2, iv. 540°,
o . 127 . 1057 s 297
v 2360' Vi. _5—}\ via. '—1‘2*—. 111. —1'2~¢
ix. 910° x. 8267°,

2 RA4BOR—EASABIEANCAREAcbLcE=
B RAAZHEE, BE4a
i. a=5,b=6. 7- ii. =8, c=4.
i, a= —?, e=8. iv. a=p, b=gq.
V. a=m-td, b=, /mins,
8 ReAZHENER ,
i. gin a=3. ii. tana=-7,

iii. seca=-4. Y

.
r ol

iv. esca=-—,/3.
§4 BHAHAEH B
65 ¢H BB A
O+¢="75 & MP &
vy, OM & z, OP & =, R
NP¥ &% R o, ON 75 &
Ry &
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m

]

n g
g g
6 S

g
Do)
. I
wjv wfn sl v Yo | @
n
(o]
=3
-

?
©
S
i
i
[7]
&
-

- r
CSC f=——=838€C
7] 7 =® ¢

[LIITTTIPPEYY PYRRT VP T RY s 1) (‘2)

Ry 0 REARAER EY, FYEERE
{eo-function), gy 2§ — & & 41 K

EE A rEUSHERACREY

B g+é=F @ =5 -0, RAQ@RK, &A=

gln g=cos (—’L- 6‘)

cos f=sin (-7"-- é

tan g=cot (—g--

2

,

e

2

D
——

cot g=tan (——725- 0)
sec f=csc (-’25— 0)
cse 6= seo (—"-’--_\ a)

\

oooooo SR LABTCRRP PaNO W RPS (3}




L% EZAEMEAEARR 15

§5. BN ME M
L &2 EH HLCAB=LABO=45, g BO= AO.
[ 14 B2 2, B 207 =2
15 8 asbw’-%.\/_z—.
0Es
sin 45°= /T = cos 45,
fan 45" = 1= cot 457,

gee 46°=4 2 =cgc 45°,
I 80° % 60° > B Bk

B LABC=60, LOAB =30,

-0 a=fb=yfe-LatvE

.B'

~h

BE sin 30° =4 =cos 60°

cos 30°= -‘gg’:sm 60°



16 = ~ L

tan 30°=1/3—3-=cot 60°

cot 30°=~/3 =tan 60°
sec 80°= 3~/ 8 =csc 60°
_ cse 30°= 2=gec 60°

111 0'&4%'2@& Of&%°22ﬁﬁ§cﬂ'}ﬁﬁﬁﬁ
B i (limiting value) #: 3 2.

EBYE BB BBARKBMTR TR ¢« 28 KE
FREZERKE N WEBcBEB s 2R (linit) &
HBR 0% 7T B lim 550 3 lim v— 2 52 B850 2, |

EEBSZLEB Y EBHEET D 0B
& Hm o—>a, 1 7 B¢ B 8 (0) BB HE U AR B IR,
lim f(z)=A f) 2 % %Elwi_)nif(w) =45 2z,

fo @ P oRE O

- } T :
R 6 M My

. & @
TEMyBRE
R, %
gin 0° hml—o—coseo, cos 0°= hm-—l-smSJO',
y>0 7

tan 0° -hm-—-- 0 =cot90°, cot0°=lim> —co= tan 90°,
y>0 % y->0Y

sec0” =lim T =1 =¢sc90°, csc0"=lim” =co= gec 00°%
a->r¥ >0y



B-% =AEBRAXELARR = W

0, 807, 46, 60", 90, 3 £ 2 B B, WF A ME B, E A MR
BREEAZSAERTREZABERRTRZ o

sin 10°7E 3¢ b iR 8 5 0.1736. % = b, AR W = A W
Bk 2
e RSV E ST PSS

§6

= o5 |3 15 3
ino | 0 | L | wET|WF| 1
coss | 1 _%;/"3‘ _;\}El % ! 0
tan 9 l 0 V3 1 ; V3
cob 4 i o Vg 1 ;i«/—3' 0
2o | 1 | WEINT| 2 | =
csco | @ 2 | vT w3 | 1

TAEMZRETRE FT—HERXSEREH

fr &, Bl Jk B 58 2 B A7 [§ (unit circle).

BESO RS
Ez:ﬁozt;zogngg
PEEMEZE—5
W OPHERE 2B
fE MP, AT = &  O4,
BS B NP = i} 0B,

:0g:: g




18 = ] 2

oM _or
cosa=-073—, - sec 6——0—4——,
tan 0=%—£—, cscB‘—-—gT‘;a. ,

[HOP,OACBE BENE 24 B UFBENR G
OP=04=0B=1,
BRE=FEBZS —~ErBEmR:
sin g=MP
cos =0M
tang=AT
cot ¢= BS
seeg=0T( ©
cscd= OS
vers 9=1-0M=MA
covers §=1~MP= NB

BOKRTHERS HSBEERM WA EHR
DT R R 2




wHo% =AEBEREAER bt

"Ll - MP, OM, AT, BS, OT, 08, M4, NB A R A=
£ = TR RO T DR ez, B B B BT IA
BBAEAREIEREPER=ANEXE
2 [B B Bt (circular function).
 mERfE

EREREYEOAL LBAEKOAZ THAS
BY BB UEOBZABEHOBZ A B A
ESRBEMOPH BB EMAELHHBLERH L
EBE
§7. EHZEM MICKEFIAARTREI
& EIOE 2T B B A B 2 fu &
L E¥

m—sm HOEEL, -
BoRRB H1REO,
BEHR BOWE —1,
EHERR B-1EZEO,
I B

B—-%R BIFE=EO
BEo2R . HORE -1,

BMEHB B ~13 %0,



= B
gyl BHOE=L,
m Eg
o Rl 3 i B O Fo,
EoHR B - EO,
B=HR B0 Ew,
EHER B - T EO,
V. &4
E—-RR HoBEDO,
- G313 HOBRE ~o,
B=HIR Heo #BHEO,
EHRR HORE ~=»,
V. EE
B—-%R H1EZF oo,
E_2R B~ & % -1,
E=%1 B -1 R=E —~w,
EERR HBoEL
VI @28
E—5R Ho#E]
s ol 3 H1E £,
E=%R B -« #XE-1,
EHRR H -1 % -,



B ZAERREEART 21

MO LT ARZERBTHEEZH®E:

I ERERR AR E+IE 170

IL I 4 5 83 4 O £ 4T 6 2

UL EHERSTH AR +1E AR -1 £6 i
4 E R ML AT &

0 = 0 - il

. 3 L4 3 2«
sin ¢ F0 +1 | +0 -1 Fo
.eos 8 +1 30 -1 + F0 +1

tan ¢ ¥F0 +® F0 +® F0

cob Fo +0 Fo +0 T

| sect | 41 | o -1 | Foo +1

cse § Fono l +1 +o =1 Fw

B RTLHBABRRTERM 2 F M, o
cos g BEO,BRFLZBREFRE+ B—RPOBE

- (B % R .
2 N
1. RARAZEEZHR B S M
i 330°, i 257, il, 400%,

iv. -612°, Y, v. b58eb™y



22. = B ]

2 £CRSNCREZZBHEUE SEAETMAETEE,
KT B A _ 2 40 £, 20 1E, 20 7.
3. R
i sin 90°+sec 180°=0,
fi. tan 180°Fcos 0°=1.
ifi. @ cot90°+4bsin 90°Fc sec 180°=b =g,
iv. (a'ﬁ’+b’5 cos 2x+2 ab sec w=(a—D)2. °*
$8. BACENR AEZZWPrszAEBEMR
AHEAZS T E, rOAB R & OBWME &t
ZHEBORWRMMNFB/BZARE KLHEOBR

WSz FETRS UGz ABA

AEAERZFR EWEARAZERRAAS
S ERMRUESE P ERZEANA RS



BE-% =AERRBEEAMT

MP=—~MP, or=0r,
OM=0H, BS=-B§
AT= — AT 0S=-08'
MEATERzGETE G
8in = —sin (—§), .cot0=-cot(—ﬁ),
cus @= cos (— @), geec #=sec(—4),
tan §= —tan (—g), cse f= —csc (—4).
8% 2 X K

sin(—g)= = sin g}
cos(—=g)= coséd
tan(—~@)= —tang
cot(—e)#—cotﬁ
sec(—g)= seeaj

N

csc(~§¢)= - csc g

§9 LR - 4BZEESE-QRZES®

N A




24 = A -,

BLAOP=r-0BEH =R R OB E M H&
ZBOP 5 ¢, fic LAOP=0. Ji 1 B B2 R T, B B

RZEREKHERS
gin(m —0) =M P = MP,

cos(m—)=0M =—-0M, .
tan(m=0)= AT = = AT,
cot(m—6)= BS =-—BS.

sin(z=@)= sin
cos(wr=@)=—cosf
tan(r=@g)= —=tang

cot(mr=~4g)= —cot g

XES+0=" T T—0=5+ B X BER

sin(%—-}- ¢) = cos¢)
cds(% + qg) = —sin¢

YT T I TR Y TERT YR TYRY T TRY TR

tan(%-l- qS) = —cot ¢

cot(%+ 93) = —tang



FoR =ZAEERZEAEASR - 25

B FABRAXAERRNEGE LEREER
Y EBHE,TH &
# 1. sin 158°=sin (180°—27) =sin27°,
2. tan 120°=tan (180°=60") = —tan60°.
8. cos 185°=cos (90° +45°) = —sin45",
4. cot 160°=cot (90° +60°)= =tan60°,
§10. AR =RMZTEHBE—RIRZEL
B LAOP=m+0 B L4 = % IR, fr LBOP =¢,
sin(m4g)= M P = —MP,
cos(T+6)=0M' = ~0M,
tan(m+9)=AT

cot(m+g)=BS

o s

A" M. g A

P'

.B.



= o 2

HRBRAKX: - sin(@+6)= ~sing

B 40P =¥ -4, iw+0=3T-g, x 2B AR

2

3.

4,

cos (w+ @)= =cos ¢

tan(r+6)= tang

cot(r+g)= cotg)

. sin 210°=sin (180°+30°) = —sin 30°,

cos 225° = cos (180° +45°) = = cos 45°,
tan 225° = tan (270°=—45° = cot 45°,

cot 208°m cot (270°~62°) m ~ tan 62"

(e

— %

rasserorsass (8)

1 ENERRZERER-REZER



L£=-2 =AERURREART 27

s’

B ZAOP=20r—-0 REZEBEARBWHEZ0IE,

= AW
| sin (27— ) = —sin )
cos 2r—@)= cosé
: ervetsesessatunesacsantssesnent )

tan (2r—g) = ~tang
cot(@mr~@)=—cot g

B £40P =34, T 2m—0=3T 44,3

sin (32”'+¢) = —cos ¢ |
cos §2’5+¢)= sin¢. o

-_cot (?;+¢)= -tamIzJ




28 = oA »

Bl 1 sin 820°=sin(360°—40°) = —sin 40",
2. _tan 285°=tan (860°— 75°) = -—tz;n. 75°
8. sec 335"= sec (270°+65°) - cac 65°,
4, sin 282°=gin(270°4-12°) = —cos ]‘.2'.
B EZ BB ZET A ZEN
% U
1. BAB B2t MK R ZBNEERS
ZREE

0. HHE T4 0, % 10, K B LA SR

628K
S GRS LERZER BEREAREREE
ZRB2EHR

GE) 7 2 S(3),(8), 6):(1),(8), (9), (10) B 4 oy I 5
O<g < T 4 452 B s B AR A58 2 R 00 88 R o,

|8 &8
1. RETAZREEE® —£ 8 2 w8
gin 186° cos 827°. tan 172°,
oot 216° sec 245°. osc 354°,
sin 128°87257, cot 262°8/19%/, tan 348°18/54/4,

1 16x el
GO!—;—. .inT. oot—a- .



2R =EKEREAEELAQGR 29

17z 2 28z -
see T . e0s -—4- cod -—9—'

2 RNRTHHXBH #:

s (=607, ) sec ( ~1507), cos {~225%,
w(-59) (- ee(-F)

3. B4BCE-=ABZRM RSB

.. A__ B4C . _B_. A+C
1, SID.—2-‘-—COS——§—- 11. COS———Sln._—Z_._.

ifi. fan A==tan (B+0). i;'. cot A= —cot (B +C).
v. sin 4= ~sin (24+B+0),
vi. ‘cos A= ~cos(24+B +C),
'.vii. SnA= —~cos (34+3B-+10).
viil. sin (34-+B)=cos (3B —10).
4. RRT 7 =2

;.0 Cos(90°+6) tan (—9)
© min(-8 ' tan (180°49)°

4 SIn(180°=2)_tan (180°44)
T ocos (90°+2)  cob (80P +y) °

§12. BB ZELXHE HE=AYPOMsp PMO S
H A

P+ O =P
& 074 5 fr [, A OP=1, gy

MP: 4 OME=1.



A2+ AT =073,

&0 = A .
B Cots S
4
dao" _m E‘E
p» cosal |
yTa
B
HER
' MP=gin 6,
| OM=cos £
BEARX MR
SIN20 40520 =1, weorsmmrssmsrsssssosssasssnieess (11)
ER=Z/F, _
_MP _oM,
tan 0= o cot: ik
SILO | oo essen
& tan 6_005 g | (12)
COS O | oeoeeeeeeersrecsssvams
cot f= Snp (13)
=AY T04A R,



g% SAERBREEAET s

H 0A=1, AT=tan 0,0T=sect,#
1 +tan20?- sec?d. . -(14)
EZABBOWH, |
@wm%mz
B OB =1, BS=cotf, OS=cscB,‘§f(
1+ cot?g = csc?p. 15)

AR QD E 15) bz 0 &0 F BRRE A ES
EFEALAEARBLURRE BEAREY
ARz ERHEAFTHSAERZ ERES Y
3z |

B A 2 % (D), CLD), (12), (13), (14), (15), B A 7T & B3 —~
HACARSRARE ZHS ERAUNZ

B} —. R%cosAcsc Atan A=1.

1 sind
7. cesAcbcAtanA cos A——r —md oosd

=1L Q. B D.
Bl =. &% coste—sinty =2cos?z—1. |
. costs—giniz= (cos2m+sin25:) (eos’a:.—sin%),
= cog?s —=sin?e " H (11),
= cos?y— (1—cos?z) & (11),
- 2001, Q B.D.



82 = - | -

B RIS B AV 4 A 2 W

2 cos?z — 1= cog?z—~ (1.— cos?z)

=cos?2w—sinZe | fh (11)1
L]
= (cos?z — 8in22) (cos?z + sin?)

= costr—sints Q. E D

7 =8

BRTFTANNESAR:
4. cosztanz=sinz, 2, cselz—cot? z=1.
8. (1—sin?¢6) tan% =sin?0, 4. (14ton?f)sin?d=tan8,
5. (1-sin?6) csc®¥=cot?f, 8. (secd~1)(cac?~1)=1,

7. tanZ~gin%e=tan% sin?a. 8. ¢ -s?c—gin®a=1—2sin%a,
9, {cscla=~1)gin2a=cos?a. 10. sec’y—sec ¢siZe=l,
41. sec?$+csc?¢ =sec? P osc? o,
42, sing¢cotpd-cosptanp=cosp-+sing,
438. sin?B4-tan?B=sec?B —cog?B.
14, gintB--costB=1~2gin’B cos?B.
15, seciB~ten!B=1+2tan?B.
. 46. sec?dcsc?d =tan2d +col?2442.
17. &in 4 (sec d+esc 4)~cos 4 (sce A ~csz d)=sec 4 cxc 4.
18. sec A (sin A —cos 4)-+ese A (sin A+cos 4) =sec 4 cac 4,
49, gin? tan o--tos?cot 0 +2 sin # cos f=tan 9 -+cot 4,
20, 2 (in® 04-cosb ) —3 (sint f+fcost ) +1=0.



g = &
BA=SABZME: S
ERS AN SA-BRLER—RAREHH
HBRRkmzRS, TEERB 2 BaikEAHE N
KGN EABEAN RAEABEASARBZEER
EnpA UL AEREAERLRER.
§1. ARASARZTREMKEE R4ABCEB—H

A=/, LACB BHE A, B
Mk E®E
%—=sin0,%=cos€ Y
& AR | ©
L =T SN Geroeerrnermssssrasseasesnens resvanes eh)
X =T GOS Grrrerens wr(2)
i 532 I 8 3 £ 78 (Pythagorean theorem) 4%
P22 X2 4 oo ............ %)

(33)



84 . = A F

CERE Y P RS PRENS

¢+6=90 @
BEAZARBZ—BRAGR - Ao KB
FHTH ERAKXD R Z

Bl —. B4 6=6954,r=68; Ry,
B $=90"—p=20¢,
y=r sin § =68 x0.9391 = 63.859.
z=rcosf =68x0.3487=23.372.
= Bamy=3 s=ds % 6, b,
ﬂ, r='~/;2;2-_i—y“=~/16+9'='\/2—5‘-5.

i =l=__3_=
sin 4 = F 0.6
& 0=3652.
$=90"-g=53"8",

g2 B

1. Bsy=20,2=8; 0,9, n
_ %: 0=6812', $=21°48', r=515
2. B 4&y=10,r=503R 4, ¢, 2. _
& 0=11°32, 9=7829', 2=19.
8. B i 2=240, r=400; K 6, ¢; .
& (=58, =362, y=2%.



=% HASAEZEE NY ]

4 B =435, y=637; R¢, v, 7.
& ¢=85°2F' x=7946, r=T9TL5.’
5. B 0=81°30", r=42; R ¢, , =. - A
' s =830, z=415, y=6.2.
6 B Mme=60°2=4: K¢, 7y B $=30°, r'=8, y=6.9282._
2. B o=47, r=250; K 6, v, ,
£ p=43, y=170.5, 2=182.8.
8. B ime=6%50', y=729.33 R 6, z, .
' £ 0=21"10", z=1884, r=2026.
9. B $=43.8’, x=50.94; * 0, ¥
% 0=46.2°, y=53.13, r=73.6.
10. B j y=101, z=116; 3k 8, ¢, 7.
s 0=41°%, =485, F=1538,

52 BY HECRUSHEANENBREEMS
B REESEASBUBEAS AW KAEB SR 2
R W E— i, U R BB,
HYEE® =N, WNsBZVNPUcBREZHEY
 (logarithm), P F & # 2

z=1og, N
EBPe=10BEEAT AN (common logarithm)
T e B 271828 e BEZHE AR EHE (atural

logarithm) 7 % FF fE A%, 1 B % B 8 &



28 = - '+

BWZEE MBECENTEARRZEE 0T

EHBNAEERRBB RS
I. log, (Vx A)=log, N+log, M
IL log, (%) ~log, N—log, M
I log, (M?)=plog, M

NBZz2E R Bz BEI B H & (characteristic),

Br#h Bl B B¢ (mantissa), $EZ B8 E B 1K #l o
log 0.2= —0.6990
HBEE . log 0.2=1.3010
B B 1.8010 Bp 3£ 0.3010—1= —0.6990 2 & 1.

EBUM R TRS N R b2 Y % A
MEEHAN O ERZ R RS~ NEHYZE
BEL-MEBELESMESLREN A28z H
% B 2 E [ 3>log 218>2. Fr 3 O R 1, B 46 8% 3
WA WA BBREOERBRLEUR
~LAH— OB -2 A 0B -3 BRIEP fnlog
052 % 3B —1,10g0.008 2 & B & —3.

UUAXASAERBRE EHRZHUUZERA
SHER B DR, Bl ok logBST 22 3 o 51 18 15 0.7636
j;ﬂ BITE= {i BL iKY B2 8 log587=2.7586.



B=¥ WASABIME BNR

HBEESEREAE, B A E 2 S

DESEGOSABRZIENE LHARY BB
AERAREAYIOMRE LWER Y %48 M

-10:%. B fnlogsin8T° 48 ZE R PR BB 1874 F Y

4k 9.7874-10. |
§3 EACSARZHENRE BANNIUREA
=SARBRERENR |
EHEELEHREMN X
7 14 18 & 2

L BafgRk—8

3 4

I BafsRER—B
I BEa—#Rk—% %A
IV. 8=
(1] Ea#Eh—8 A
RrkokE By
@) | Bt Q0 = romrnsssssmes s amsen

(i) _-:{.=-sine, Bl y=rain g

o log g = ng r4 log Sin enuunvmvngommt(ﬁ)



A .

{n

38

(iii) —:-f—=coéﬂ, Bl z=grcosfh
5. log zelog £ 4 10g Q8 Grerrmssmsrsssmssses(7T)
BEG).6)NME2RWT RGP R,y Z il
Pl B @0=3428,r=18T5 R b,y 0
.t 6),P=90°—g=5532
H1(6), log y = log 18.75 +log sin 84°28'
=1.2730 +9.7528—10
=1.0258
o y=10.61
i1 (7), log z=log 18.75+log cos 34°28
=1.2730+9.9162 10
=1.1892

_ '.;. z=15.46
(Il Ba@skin—:3
e Ry B B,

i sin €= __SI;
T
R log gin f= Iog y:log P R (8)
ii- ¢ = 90°_ 0 nn-uunununnn-om-ﬂuumannunn;(w

fid. zmrcos § __
o IOg &= 10g Tr +lﬂg cos il (16)



B=2 HEA=ADZHE HK 39

—"

BHHE)O=RDTRE S Kz Z M
Bl BSmr=085.y=849R 0,4 Ko
#. B (8),log sin @=log 8.49~1log 9.35

= 0.9289 - 0.9708
= —0.0419 = 9.9581 ~ 10
o 9=6514.
i (9), p=90°— 65°14’ = 24°46’.
- 1 (10), logz=log 9.35+]og cos 65°14
= 0.9708 4 9.6221 - 10
= 0.5929
o =892
[ Ba—#%—K %A
ByKOBE &M

i. B = 90° — Grvesres . (1)
i1 = i - y
ii. % sing, & r g
o log r=log y—.log BIN Groerreresnsrssesanison. 12)
i Yo =Y
lli' @ ,ta'n 0) Eﬂ & tane' N

"v. log zmlog y—"og tan G (13)
BRI ERAYTRBOIEr 2 Z .



= f 2

Bl. B 4ng=8766,y=4%k ¢,z
g2, i (11) b =90" =756 = 524
1 (12), log 7= log 4= log sin 87°56'
= 0.6021 -~ (9.7887 ~ 10)
=(0.8134
o T=6561
g1 (18),log z="og 4~log tan 87°56'
= (0.6021-9.8918- 10

=0.7103
w. y=513
(V] Bz
ReRyBEmHA
io - tan Hz_y_
@
o log tan @= Iog y-—]og 2 sesssserenseernerars
ii. ¢=90°—9 atos
ses 'y_-= . - y
1it. o sin.g, €8 ¢ g

_ F"‘ log T ‘log y-log Sin 0 sesrerenenesoeni rees

Bt (14),(15), 1O =R P T RE&4 ¢ Kr 2l
ﬁj' 55.53193‘6,2}“53* 0: ¢)f'



F2e HAZABZIRE BN a

#. i (14),log tan f=1lag 5—~log 6.
«0,6990~0,7782
= ~0.0792
=0.9208 10"

o 0=3948
#1 (15), b = 90° —39°48" = 50°12',
i (16), log r =1log 5 ~log sin 39° 48’
=0.6990 ~(9.8063 ~ 10)
=(0.8927

S r=7.81

1. FIZREMARIRB .

2 —ANEBREB_BRE WHEHERZWAR 60, ] X%
Z & & 846 R.
GE). WP 2 ASERE 2 KT H KR Z A H W A @ngle of eleva-
ton), BB EREZARTHFTRZ SEW A angle of depres
sion). in e B 00 A, ¢ B ¥ 5.

3. — %288 R, A EHEZEE 10K

BB KB Z WA s 70°82'.
4, BakBzN AR B ~5512867
- RZBERELZURET? #: BOR.

5, ZWBLRAEHORZ=RABEAZH AR~
KBENE LLBOR 65, WX & T? #F: SMER.



42 = 2 g

-

6. AW 303k, 3 W H BT MR 2 A S 55°6; R ik B BB E T 2

& 24,

7. EA-ZEIOR, XF/ZALABZ IS, REEZH A,

, ' #: 819.69 R.

8 BRF—-NAENSBIRMRBUBRZIUFTHZE &

A% & 1B,

9 ~AZELORBZHMEABRR M L~ B2 0B 2048,
N&%ﬁfﬁﬁZBﬁﬂﬂ%i‘?Rﬂ%HZEﬁlﬁB%ﬂﬁ?

&: 28R, WBR.
10. BENOR, LY ~HH ~AEAALBBRAERANZ A
ABRC MERZEBE T £ 26.602 R,
1, EARDRETZ WS 36 WE TSR, 20 A B E 4
R E. £ 28216 R.
12 ENNHR-ERZIBB—-E—B 15 BEarms
FEEES - E R INZ & 6859 R.
3. SHEBETL -~AEB - HRRSZANY S EEES
L] ﬁ B40° 8 60°, sk — 3% Z w2z . £ 8391:17321.

12 EARLRELER A B
B Bk = A B 90, B & & Rk
B2IEEERR Rk E
FT£2 &: 0.7373 4&.
G BEBMRYBERE SB
% W, % LSEM 5 3 K R, LSME 55
XA :

1. EnARRABRZESR




S=ER EHB=ZAVIEL UR 43

2B X RANY AR HEEBEIG52; % AR
Z: 2160 % H.
16 EHULAIFTER—-L2HAR G BERUESA
A+

h
MR P e —g

12. B, ORAMEZ M AXIENMBa AR TR Z B 2
REBENRRKEZNARGACKZINAZ L BRLIER A2

aHRR

a tan ¢ tan ¢
h=tan d+tan g ®

18, —HRBRE LA ZHBBETETOOR, BB NN X W
BEEI N EEMAFI LA FARBERETES A2.8
BREXBRBEE T £ 18°26, 45 By 2226 R

19. E+BHZ 280 RXRUDRABEZ S

Z: 15.39~F, 16.18 <p.

180,
L

200 RRE—AZPLBABANVEs BB Z —~B K SRsin

ﬁ#%%mnﬁiﬁ2~§§ﬁ23tanl—?f.

>



s O =
= A4 W
L CAZRZEN '

L ZTAZMZERREDR
Q

k P R : 'p
/] 8

a .
a w1 : Vo.M ‘)4

EBEGEZES O LR o8 = f 4k QN & & 1
04,QP % &} OB, PM % & 1 04, & PR % &7 QN.
B

£ AOQ=a+8, LRQP=a,
QP=gin B, OP=cos B.
EER=Mb, o B RBERA B—H ot8 R
P B AR T L R, |

(44)



EmMR =A/FH ' 45

gin(a+B) = QN = PH+4 QRewwresrserrscemmensenes @)
cos(@+ B)= ON = OM = PRowwseserrrescsscsssasarcsns( )
vi: ] ' PM=0Psina=sina cos 3,
" QR=QP cos a=cos asin 5,
RA@QXMBAZMZER AR
sin(a+ﬁ)=sinacos - T ers b —— o))
8 | OM =OP cos a.= cos a cos 3,
PR=QPsina=sinasinf,
RAGRB_AZMZHRE LK

cos(a+ B)=cosa cos B—sin @ gineeeccecsoreesss e (2)

1), @ =RXEG arf<r BEKE o+B THRIEN
s MEATEEL

I —AzRzEORBY EA-AZRAEE
BaRpRzAR IS AZMZEYRGETES
WM E |

_sgin(a +B)
W tan(a+ B.) " cos{a+B)

5in a cos B+cosasin B
cos a cos B—ginasin 8

Pleosacos B4 F A2 FHMm &2 U5



48 = ] 2

tana+tan 8

tan(a+5)=1—tanatanﬁ

~cos(1+0)
H Co‘l(a‘i'ﬁ)—":j%;m)

_ 08 @ cos8 B—sinasn B
sin @ cos B+cosasin B

Ysinasin 3f 4 F 4 8 2 4 5 i i 44 205

cotacot B—-1
cot a+cot 8

§2. “HZEZER _
H gin(—@)==~sin @ cos(—§4) =cos G,

cot(a+ B)=

oo (4)

tan(— g) = —tan g, col(— @)= —cot 4.
MEEBE -BALAAZMZE=BERS
RBE_AZEZ=AEHBAXN R

sin(a,— ﬁ) = sina'cos B - C0s & sin B .................... (5)
cos(a= B)=cos a cos B+sin a sin B--weessrcecess (G)
cot(a—8) == z‘;: :z(:fof E 1 8)

&R O—@) T & W m T E R 5
sin(a+B)=sin « cos B+ cos a sin B3,

cos(aB) =cos a cos BFsin asin B,



g =HKIFH

o

_ tanazxtan B8
tan(a:4) l1Ftanatan 8

otla )=

Bl. R sin75 Z ff.
.  &in75°=35in(45°+80°)
= gin 45° cos 30°+ cos 45° sin 30°
1 ~/3, 1 1_+384+1

Ve 2 vz 2 2vZ
g o

1. mREHNARNRTARERZ £

1. cos75°. ji. tan 75°% fii, sin 15°
iv. cos15% v. cobTs. vi.” cot 15°%
vii. sin 36°% viii. ces 90° ix. tan 90°.

x. cot 80°.

2. =t 52 sin(d °+9)=:/l_2=(~cos f-+45in 6),
8. %ﬁ iy 005(603+0)=COB 6—~2/?sin 0.

- 1ttang
=R —
4 [ & tall(45°+_0)—1 o

8. R IE col(—45)= ifgg: g.

6. ®x _‘/5_§sin ¢ ——;-cos p=rin(p—80"),



8 = f L

7 Bu %-cos ¢+5‘—/§3-sin ¢=cos(60°~9¢),

8. B ¥ tan(er-z)=o/3tanz
BLER tan %) 1++/3tan 2

X t(z430%) =/ Sc0b z—1
O BE cofletdl) =23

10, B 22 6in(B+45° +sin(B =45~/ 2 gin B=0.

11, 52 cos(30°+B)~cos(80°~B) +sin B =0.

12, R 53 tan(B$45°)+ cot{BF45%) =0,

13. B X sin(a+B+7¥)=sin a cos 8 cos y+sin B cogy cos a
+sinyeosx cos B=sinasin fainy,

14. BB cosla+pB-+v)=cos a cos 8 cogy—coa e gin g siny
#=cog B sinagin y—cos ysin e gin g8

) = tanattan g+tany—~tan atan gtany
15. B tan(a'-*-ﬁ-*.-y)—1--i;zav.nata,n B—tan § tan y—tan y tan a *

< ) _. 1—tan e tan f—tan 8 tan y—~tan vy fana
£ =
16, RE cote+p+7) tan af-$an S+tan y~tan a tan gtan v ©

47. B sin(4+B)sin(4 ~B)=gin? 4 ~gin? B,

18. T cos(4+B)eos(4d—B)=cos? 4 —gin? B,

19. RislzoEHEERY &R O—06.

2 RR-_AzAZEHERRYZA R

§3. ERAZEM HARX VO, EH 8= B E
BEAZEERR

i B=a, RA D) &,

sin(a+a)=sn 2a=sin ¢ cos a +cos asin a

=2snacosa



TMEE =AFH 49

& sin2 a=2sin a cos « (9)
M B=a R A (2) R, .
cos{a-+a)=cos 2 a=cos a cos a—sin a sin a
| = cos’a—sinZa
‘=1-2 sin’a
=92 cos? a—1.
54 €0S 2 @ =C052% @—8IN2 ¢ -+t-eereerersenreriranresarien (10)
W B=a R A (8) =&,

tan(a+a) =tan 2 a tan o+4-tan a 2 tan a

“Itanaetena 1—tanta’

21
ﬁk ta,n 2 a:l-.—_%lﬁ—zaa‘ ................................ FOTTISTYS (11)

BEfB=a R A (4) &8

cot a cot a.—1=cot2 a—1
cot a+-cot a 2cota *

cot(a+a) =cot 2 a=

2. :
& ‘cot 2 a=9§tcT:‘—} ........................................ (12)

B B 8 Z 8,5 A W fhns 2 B 3 B+ 2 6 o8 fo
‘ sin (a-+8) =sin a cos B+cos a sin B,
& B=2a B |
sin 3 a=sin(a-+2 a)

=gin a cos 2 a-cos a sin 2 a



= - A .

17,

= sin a(cos? a—gin? a) +cos a(2 sin a cos a)
=3 gin a cos? a—sin®* a
=3 gin a(l—sin?a)—gin* @~

=3sino—~4sin®a,

| &

B 4n &fn #=8, 3k cos 2.

B 4 sin 6=, sﬁsin20\, tan 2 6.

B 4t cos 0=F, Feos 26, tan2 4.

B I8 1dein 2 ¢=(sin pcos ¢j%

2R B cos 2 p=cost p—sint ¢,

% % tan ¢pt+cot p=2c8c 2 ¢

R i cot g ~tan ¢=2 coti 2 .

R tan(45°+ 4)—~tan(45°~4)=21an 24,

B 2 3 sin A—sin 34=2 sin A(L~cos 24).
K sin4a=8cosagina~4cosasina

sk 2 sin 5 a =5 sin a—20 sin® ¢+ 16 sind a,

sk 2 5in 6 =32 cos’ a sin a—32 cos? a sin a+6 cos a sin &
%k 5% cos Ba=4cos*a—3 coz a.

sk ¥ cos 4 a =8 cost 2 —8 cos? o.z.+1.

k78 cos 5 a=16 cos® a—20 cosd a5 cos a,
B cos 6 a=32 cosb a —48 cost a+18 cos?a—1,

_Stana-—tanda
RIE a0 8 e S fante



sEmR =MF5H

51

_ 4 tan e(1—tan2 @)
18. K& fan4d 4={ 6tantaitant g

$4 LHATEYR
L A-BZERSHELS 2GR

i. & sin2a=2sin a cos a, fr a-—%, i ]

sinx=2 sin.x. cos R

2 2

ii. [ cos2a=cos?a—ginZa, fr a= —:25, i}

cosx = cos2:§- sme’zc

fii. I® tan 2 =T2tf—a_‘;‘;_ & a=3 gl

2 1l:a,n—"‘.2‘l

»tan X = ——————in sesssrssvaere

1-tan2 %:—

v. B ootza_";*c‘:; , & a=2,

cot2-‘§- -1

cot X = __———un-nnnuunno-nnucuuu

2 cot-2~

IL. feAEMBSEA B

N— 5

wverees (14)

eeen (16)



52 = b 5

0527 48102 T = Teeerrerrener
23] cos2+sm 5 1

. &z
& cosz,%_ SIN% —- = COF L ~overeecvnn severess aseosneses eense

2
(@), (b) = X 48 3%, 1B

2 sin2> 2 1—cos z

2 sinf = 1 OEE,,
(@), (0) = X 41 Jm, 30 4%

2 cos?=- 5 L =14cosz

l+cosx- )

X
En cosgy = * —g

17 (18) =X A F?,Rll =

X _ 4 l-cosx
g = T¥cos x
X ~/1+cosx
cot = Tomos o

§0. BEHZMAR AR
sin(a+B) =sin @ cos B+cos a sin G,
sin(ea— B3) =sin a cos B—cos a sin G,

cos(a +5) = cos a cos B—sin a gin 3,

—_— (17)

wssssnee- (18)



EERE =AZR 83

cos@—ﬁ) =cos a cos B+sin a sin B.
A M BB R |
2 sin g cos B=sin(a+B) +sin(a—AB), (21)

R cos a sin B8=sin(a+B) —sin(a—B), (22)
2 cos a cos B=cos(a+B)+608(a—B), (28)
—2 sin a sin B=cos(a+8) —cos(a—pB) . (24)

£ a+B=X, a—B=Y,Hl

o= X—;Y’ 8= X;Y
RA®XE

sin X+sin¥Y= 2 sin.'gg_y:cos_ziz ................ (25)
sin X—sin¥= 2 COS-{;—YSinX; ) (26)
cos X+cos ¥= 2 cosX ‘5 Ycoség_l’ ............... (27)

cos X+cos Y= 2 Bin£+TYsinX ; Y......,.........(Qg)

2 A

2 tah%

. 8in 2= ——
i BRRein ;1+ta.n’-%.



54 = A
1 —tan’i;-
2, A Beowsa=
1+tan2Z
T a -
gin 2.
1+cos s
2
linL;-
5 BRI cot%.-:_.__.;.‘
. 1=cog8
2
» . [versas
o z _1+4sinz~cos 2
Z BE tan2 1+sin z+cos z °
8. B sing+cosg=+/ 1Fan 2
9 Hig sin—g-— cos—%:a;J l1-sina
10, Bk T A # X 2 i,
gin 12°4-sin 82% if. sin 75°—sin 25°
cos 60°+cos 30°, i'l'- cos 22> ~cos 60°,
in+ sin— i ooé T~ cose-
sm—z+ sm—6-. vi. 5 3

ein{ £}~ “in(gsz)' viii, cos(%)+ cos( -945).

' sin (X4
KB tan Xtn Yo SR EER

R tan X-jan r=£¢§%’£.



suE =AFH

13.

14,

15.

16.

17.

18.

19.

20.

22.

23.

24.

25.

28,

27.

X4+Y
s sin X4sin Y_'ban 2
sin X—gin ¥ X-Y

tanT

cos X+eo8 ¥ _ ; X+Y l
“&cosX—cosY =co 2

B & gin X+sm Y=‘ban %

cos X+Fcos ¥
gin X-sm Y__.X+Y
l!“gcos ¥ —cos X = oot 2

— Sinz
ﬁtﬁtan 2 14cosa

z _14cos 2
ﬁﬁ 00"57————. .

sin

__ 2.
a % tan 5-[-001', G—W.
% tan §—cot §=—2 cot 20.

or = tan G4tan ¢
HE cob f+4-eot ¢

S Hittan dtan 2 0=1tan 2 § cot -1,

= tan & tan ¢,

5 (cos f+-cos ¢)2+ (sin F4-5in ¢)2==24-2 ecos(f~¢).
= 58 (sm f+4-cos ¢)2-} (sin ¢--cos 8)2=21-2 sin (F+¢).

B, BT RB—= ABZAARE

sin a+sin Btsin =4 cos%cos-g—cos%-.

®ae, By ZARBZRAASE

cos a-cos B4 cos y=1-44 sin?sin—g-sin—;-.

ﬂa)ﬁ)'yﬁ—‘aﬁ%zﬁﬁ)ﬁﬁ
tan g4-tan g-+tan y=tan ¢ tan g tan ¥,

Bo BV B—SHABZAMARE



= M .

29,

30'

31,
32,
33.

34.

€08 2 a+cos 2 f-+cos 27+4 cos a cog £ ¢o8 y+1=0,

ﬁﬁa,ﬁ,’)’ﬁ“iﬁﬁZWﬁ,ﬁﬁ

gin? a-L-ain2? g+gin? ¥y—2 cos a cog B cos y=2.
L
o, B, 7B —= ABZR A0

G tanf rtanBiant. YtanS =
‘tanzi:f:xn2 +tan2ta.n ) +tan~§,tan§-l.

B8 sin A(1+tan d)+cos A(1+cot A)=gec d+cse 4,
BB cos?(4—~B)+cos? B~2 cos(d ~B)cos A cos B=ain? 4,
B sin2(d ~B)+sin? B+2 sin(4 - B)sin B cos d=sin? 4,

sin 4
B® o Ben(d=0)

+ gin B " gin C =
gin (B~C)sin(B~4) = gin(C—4)sin(C—B)

BB ein 4 sin B sin(B~A)-+sin B sin ¢ sin(C—~B)

0.

+5in C sin 4 sin(4 ~C)+8in(B = 4)sin(C ~Bjsin(d ~C)=0.



g I =
SABBRAZERZRR
§1 ERE®R

BT EHACD REEE—BRP

)3

[ 7 3 = B 1} - =sin(w—~B)=sin B]
=R HEER




53 = e =
a b
2] S L J—Es
AR dmA4BENSLZEEHU
b sin B b ¢
% sn O e sin B sin C e (B)
B ;g_ﬂ sin 4 Mm% = _ ()

¢ sin " " sgind sin C

i (a), (b)} =R

si:A=six?B=si1‘1:C . &
B B0 IF %% 52 £ (Law of sines) 3k Ul X =R Z 1w K2
EENSARBTEBRRR BT ER T HHS
IR ERRAI AR E s AN ERRB S
ARZEEBHE—EEELBO0, XL E R EON
m@ BO REHER 4
BEBEERAASRAR
2 5 2 5 |
ZBOM= /A
#  BM=Rsin/BOM
= RBsin A.

o

E BM"%:



£ET =ARBRAZEMZES 0

g

& a=2 Rsin A.
RETES b=2 Rsin B.
¢=2Rsin C.

BOXZWES

BENSAR Y —BARNHEL L BSRIN
oz EE
§2 BHER

A

BABCE —=fA%; 4,BCE=HHf,0bc BE=3,
B CfF % 3% % & £ 0D, 3 8 B h; 1

¢®=12+BD?
EE—E ' ) ) IO S ) ) N (a)
Eg—E - BD=AD- c..............,,..,;,..,..,,.;....,,.....(b)
@G AZHRBMET K258

BDbwm AD%—2¢AD + 0%,



2.

= A .
& 3= 13+ AT 4 62— 20+ AD
iz} - R+ ADR=D3
(i | AD=b cos 4
& AR
a?=0R+c?~=2bccos 4 ' 3
FEpLACHAEHBrEEARTES
2= a?+c2=2 ac cos Bwwmonses S— 4)
c2=a?+b2—-2 ab cos G-~ ‘ 3)

(3). @), ) =X Bz & Ef (Law of cosines); B T
DI 3 7 dn K |
EREMSAB P AS s S HFERBEM_BTE
CHREECBRARXR AR T MER T &
BE,OCZKXBEINBTARBLER

_P+c2—-a®

cos A==2"¢
26¢c
_a?+c? =2 /
cos B= S ac oo

¥ ~-c3

§3. EY IR MERER

(/] ____L_ 0
#nd sinB wn0 2R



BER SABARAZEMZES  a

" ' e=2Rsin4,
' b=2 R sin B.
~XEMERREY CERZERMZ AR LB
a+b=2R(in A+sin B)=4Rsin 23 B cos 455,

A';Bsin A-2"B.

6—b=2R(sin A~sin B)=4R cos
&R

1
a+t b_tan'f(A +B)

a-b tan-%—(A—E)

«(7)

HEYER

1
b+c_tan-2-(B+C)

5=¢" tanl (B-C)

1
csq ERFCHA)

c"a_tan-%-(C-A)

©)

@), (8), (9) = & 58 Z I 1 % £ (Law of tangents). 3L T
PR TS
EERSABT B rMAE Y RENENMAS
MREFEFEZME

54 $AEE RABSABSBZMZED




5 2

62

2 $=a + b + Crrosvens "7"“. tsesvsnseesortsr RS &

BEEWRE 2,7

2.(8—-0)':@-‘-6—0 .......................

RN @R = R 2 & 2,45

2(8 — b) =qg+c— Devessoarooss cansccerosnneenness

2(3 @) == A G Gereerereesnicsnans

H135 8 &, §4, 07, (18) ==K,

2 sin? ‘A =] e cog A resrreseesirenniannenens

2

u.(a)

eeses e (b)

()

7

.-.'(c)

2(3032.%.:1-{—303 ) ou(ﬂ

TR

b%4- ¢2—g?

cos A= 252

X A (e) K, fg‘

b2 +¢2—¢g3

o A
2-—--—-= —
2 sin 5 1 2ha

~2bc—b%— c2+a?
2be

- a2— (b2 —=2b¢ + ¢?)
2be

cP=(b=c)
2be



BER ZHABBRAZENZHE

4
] 22 T 4§

Y
LN RO 5]

&
Rl T 5

y;:d

lat+b—c)a=b+c)
2be

- 2(s —¢)2(s— b)

o5 th (8), (c)

. A _ [(E=b(s=c))
m?V—mr*

smB J(s—c)(s—a) e o ennasns s

C (s -a)(s— b)
tyg= ab J

4 b2+ ¢%2—a?
2,_= —_—
2 cos 14+ oy

_(b+c)?—a?
2bc

_(tetayb+c—a)
’ 2be

_282(s—a)
T 2B

A N/s(s-a)“

.y

B B(s=b)
cos et

-----------------------------------

s(8=c)

cosj-x/ ab )




2 _ [(s=bi(s—c)
A s(s—a)
2

=J(s——b)(s—c) (s—a)

s(s—a) (s—a)

1 [(s—a)s—b)-¢c)
s—a s

r T=§/ 'S—G)(S;‘b)(S—G) ........................ (g) .

1
0

8 J .
(10, A1), 12 =M ARB2 L f 2 (law of halfs
angle)*

HBE OXZr-=Z=ABRADEZ4EER




BER =SARBINAZHUZHE i |

LFA0=3/4,

4 _FO_ .
ton 5 =77 )

RAB=BTMZE, @
%=AF+FB+BG+GC+CE+EA

P FB=BG,CE=GC, EA= AF,

# 9 5=24F+2BG+26C

] s=AF+(BG+G0)

Ep

e

®]

s=AF+ta,
AF= s=a

AR R
ta.nA - OF e - 0]

EBRORD)=XFa
ere [ G=@)(E—=b)s—c)
FO=1 J 1=boze),

FOR=A/B ABC AYHZERE-WRAYE
A 8
2 &8

cope SnA+26nB _at2)d
1. sw 8in ¢ ¢




= n ®

10.

11.

12,

13.

14.

15.

16.

- b+e - b=¢
RE A ¢in B+sin C sin B—sin C°

Rbgpakege®y 22 T 5 & #(Pythagorean Theorem),

=n 2re COS A ,c08 B cos Q0 _a?+b2+c2
RE e S e

&% b>>a, 8 IE ¥ 5 8 2

B 1% tan 3(B-0)=2"C cot 3.

8% a?+52+c2=2(ab cos O+be cog A+ca coz B).

A B .,C
8in2. = gin2 __ gin?
2 7, 2 _2ub+betea)— (a‘2+bz+c’)

. _% = a + 6 e 4ac
a+b_cot J;(A B)
SR oy a=b cot3(A+3BY
2(a2—=52) 3. abe
R [cos 2B —cos 2A] “gin Asin BsinlF

8 I8 o cos (B=0)=(b-+e)sin 2,

B I a sin (B ~0)=(b-cleos .
Bobc BEABZ=ZRALBAR 2%, %
R tanzqﬁ#(&z—:zy-l.

B DEER=HY ABC > B0 2 5 R

. i 3 _ 2
tan /BAD tanB tan 4’

MAME R BASHBAR

- _ 2be gin 4
tan AAD,B_T__T,

B-ZA% ZﬁZﬁ%ﬂ&%%ﬁﬂ,ﬁ‘lﬂ-:&zﬂ‘ﬁﬁfﬁ

- O



B K =
BLZ 4B 2 R

EASAEZERE CRASSER L RERES
£ B 5 2 B Bz 06,0 T T R 0 S R B 8
SABCREEES BEEL T:
L BAS AR Z—B K=
I BaS A28k —%&
L BAE AR LSRN
IV. Ba = féﬁ% Z =%
§1. EMSARZ—BR-A
E é'ﬁa% AB@ H,a,
A RBE B ik Ob,e.
i.gzﬁ%EWﬁ
2 30 8 ™
C=m—=(44+B)=(1) 4
i g ER EMS |

(673



&
.

A el

S 2
‘ginB  gind4’
e : b=as§§1f28;
W B
log b =log @ +log sin B—log sin Arwrermmsmsmmnn 2
fy BB K 50 2 .
. BHEXREMR
a ¢

sind snC’

a¢s8inC
Ep c=— .
gin 4

BERIE,
' log ¢c=log ¢+logsin C —lpg SIn Ao sstomniennsicsnnn (35
B3 PR 15 e fA.
Bl— B %ma=500, 4=10°12", B=46"36"; 3 C,b,0.
. fi(D)a, O=180°= (10°12 +46°36)) = 123°12",
i (2) 2, log b =log 500—log sin 10°12 + log sin 46°36
= 2.6990— (9.2452— 10) + (9.8613— 10)
=3.3121.
= b=205L5.
1 (8) R, log ¢ =1log 5004+ log sin 128°12" ~log sin 10°12"



ERE HM=ABRZHEE 8

=log 500 +1og cos 83°12' ~log sin 10°12
= 2.6990 + (9.9226 — 10) — (9.2482 — 10)
' =3.8734
o e=2363.
B = B &Za=554=41"13"2", B=T71"195". % C,}, c.
B, g3k, 0=180°—(41°13'2" + 71°19'5")
= 67°27'53", |
. th (2) X, log b=1og 55 + log sin 71°19'5" —log sin 41°18"22",
' = 1.7404 4 9.9765 — 10~ (9.8189 — 10)
=1.8981.
s b="79.00.
1 8) X, log c=1logh5+ logsin 67°27'53" —logsin 41°13'22".
| =1.7404 + (9.9655 — 10) ~ (9.8189 ~ 10)
= 1.8870.
s, c=77.08
§2 BASARZAR-%A
BREARAHMABCH L KRABBE 45 % B0, ¢,

i B e b 631;1A

sinB th’Enm nB=

) e log sin B -log b+10g sin A"‘log a'unm-mun(Q .
i VTL TG A—.)




o = A »
g e _ ——
s c 1] = B8in C.
. H sinC snd - sind’
o, log c=log a+log sin O'—log sin Arsee-seseersner (8)

r B, O B o 2 1R 7T R M50 8 B A B0 B e

1 sa>b, B 4>B, B Y B8 £ B L —
= £ %

II #a=b MA=BELIFEES —= A% Mk
SHARBSBS AR

NI Fae<h WA<B,HALERS £ B ua>CP,
= 57 ABC &k ABC
B aRFiezEd

C

B |
_CP=bsin 4; ;
Bota®OPZEE a ot \p
o c B~ R
HA4BE=ZFREZ.
a. a>bsind,ZELBRBE RS A W
8 o b
gsind sinB’
o | cin B 2824,
gin B = in (7w —B)=mgin B,

BREAHYABOKABOE I A,



mARE HAIAVIEE n

B a=bsind fE WhsnB=1, B B=T REWZ A
B R = £ 9 ACP.
v, a<<bsind, F Ha<CP,EARBE=AE
Bl —. B %0 a=840,5=485 4=21'31; 3% B,C,c.
B O EhCHLENEE-=AE
B (4) 5%, log sin B=1log 485 +1og sin 21°31'—log 840,
=2.6857 + (9.5644 ~10) ~2.9243
= —0.6742
=9.3258 —10
s, B=191325",
il (5) &, 0 =180"—~(21°31' 4 12°13'25")
=146°15'35”.
th (6) R, log c=1log 840-+log sin 146°15'35”
—log sin 21°31"
=log 840+ log sin 38°44'25” —log sin 21°31’
=2.9243 4 (9.7446 ~ 10) — (9.5644 —10)
=3.1045
s e=1272,
M= Bina=256=254=50" % B,C,e.
B ENe=bLKSABAZGSRAEALRA



3 = - 5

B=A=5v.
B 6G)R, ~C=180"—100"=80"
i (6) 3%, log ¢ =1log 25+1log sin 80°—log sin 50° |
= 1,8979 49,9934 — 10— (9.8843 = 10)
=1.5070
S 6=3214, .
#=. BE4na=70,b=75A4=60; % B,C,e
£8. 7F Jb a<<b, T bsin A="75x0.8660=64.9500, & a>B
sin 43 % B A B 00 = = 459 A R B R 05
B @ X, logsin B=log 64.95 —log 70
=1.8126—1.8451

= —0.0325
=9.9675—10
s, B=686, g% 11154
X B=65°, |
RO C=180°— (60°+686") = 51°5¢,

i (6 &, log ¢ =log 70 +1log sin 51°54' =log sin 60°,
1.8451 +(9.8959 — 10) = (9.9575 = 10)
= 1.8035,
o 6=063.6
W B=11154,



EAR B=ABIEE 78

i (B, £ =180°— (60°-+-111°54) = 8%,
1 (6) &, log e=log 70+ log sin 86" ~log sin 60°

=1.8451 4 (9.1489 ~10) = (9.9375 ~ 10)
= 1.0565.

. O ¢=11.389.

BiMg. B 4na=50,b6=100, 4=30" % B,C,¢.

M. AE Bk a<<h, i bsin A=100x $=50, 8 a=bsin 4; #
U B 4 7 — 0 05 4 B — i 4 = £ T B 90"
2

C=90"~ 4=60,
c=bcos 4,
log ¢=1log b+4logcos 4
| =log 160+1og cos 30°
=2+9.9375—10
~1.9375. |
s ¢=86.6.

Bl F. B 4na=42 5=100, 4=30; 3k B,C,e.

B AE $ha<b, i bsin A=100x3=50, &) a<<h sin 4;
LEREROTBAS AR
w-amaﬁwz:m&;aﬁ

REABABO 00, RORE &R 4,8,



I
B
W

74

-8 EHES

a+b=tan1}(A+B)

a—b tani(4—-B)’
& tand(4-B)=2tani (4+B);
18 A+B+C=m,
ep F(A+B) = (7= C)wmseeeses
RALERT

tan} (A—B)=%'_l'_—gtan}(7f-0)

a—b C
mcot 5

eresenmemssnsene(7T)

. logtan}(4—=B)=1log(a—b)—log(a+Db) +logcot—g—'---(8)

(7,0 2K (A+B) R(4-B) 2 i B B a8

A=}(4+B)+}(4~B),
B=i(A+B)~3(A-B).

Em=S AR Z_Eeb MeMHOG)XARZ.EHSE
REATTRAASEZERS RBELBER

c=~a2+b2=2gb cos C

1% e

RBZBBRELERURKBSALERZH



BARE HA=AEIHE ' (]

Bl —. B 4na=8725,06=6327,0=80"; 3k 4,5,
B EBREWZA
| a+b=1505.2,
a~b=289.38.
g () &,
" H(A-+ B) = $(180° = 80°) m B0 wsrswmsmssssmssmss (i)
B R _
log tan (4~ B) =log 239.8 ~log 1505.2+log cot 40°
=2.8799 - 3.1776+ 10.0762 ~10
=9.2785~10.
& A= B) = 10745 enemmsssensasonis ssssmmsovarense (1)
i), ) =X #EH
A=6745,
| B=3915,
Bl 6 R,
log ¢=10g 872.5 +1og sin 80" —Tog sin 60°45',
=2.9408 + (9.9034 —10) - (9.9408 = 10)
=2.9934,
A | c=980,
W= B4nawd, bwb0=60; R 4,38,



13 = ] 5

. BhENE TR0 AR B 2 B 5B Bl 3 g,
¢=~/16+36—48 X cos 60°
=~/16436 =24 =428 =5.2915,

g5 sin 4=2900,

o logsin A=log g+log sin 0 =log ¢
=log 4 +log sin 60° =log 5.2915
=(.60214-9.9375 - 10— 0.7236,
 =9.8160~10
v A=405324"
# 0h
B=180"— (40°53'24" +60°)=79°6'36"
54 EMZABZZR |
ER=fARABC2=#obc AlH=4 4,B0T
MERELZEAKXEG)

_ b3} c3—g%
0084——-———-260, —
: I ke el
cos B " 2a0
g3+ b3=c?

008 O g5



BRR HN=ZABPIRP 7

B e b e 2R AR Z DR EEFTE
Bz 8 R % = Bl LW 2.

Pl— Bfme=2b=3c=LRMARERAROY
® 4,B,0= fi. " |

B - cosd= 32';‘54&..%__0 8750.

S A= 28°57",

N24+42-31 11
GQBB—W 1(:,.--(36875
s, B=4634."

2243242 1__
cos O= U Biadaly s 0.2500.

| s O=10429'
B BRoa=4b=Tc=10 RIEAFAHERUR
4,B,C= .
. s%(a+b+c)=10.§;_
=2/ 8—0) (s=b)(s—¢)
r=y ~Bee),

R g
lbg r=}[log(s—a)+log(s—b) +log(s— c)—log 5]
=3[log 6.5+ log 8.5+ log 0.5 ~log 10.5]



7

=4 % &

= $[0.8129 + 0.5441 + 9.6900 — 10— 1.0212]
=0.0174
o r=1.0408.

RAFERERD

A r 1.0408 .
tan—2— n— 6.5 =0, 1601

o.' 'g" = "6”

& 4=1812,

B=337192",
_g_'_ v _10403_9 o316,

g2 A

1, Bin A4=65°, B=40’,a=50; Rk C,b, e. )
2 =75, b=85.46, ¢=53.20.

e

2. B a=767, b=212. 4=36°53'2"; % B, C, c.
%: B=10%4'68", 0=13212', c=946.7.



10,

11.

12,

B

Ba

32

2

B

B

E s

B

B

ExE H=ATzRS B £

a=536, b=678.4, 4=31°10'30""; kX B, C, ¢.

~

2 C =109°39'18"

By =39°10"12" By=140"49'48"
{02 =7°59'42"|

6 =101L5 ¢p=149.89.
a=84 b=134, A=52"; X B, C,¢. Z: BEEB
a=T48, b=375, C=63°35'30""; k 4, B, c.
#r: A=86°08'9", B=30"1'21"", c=6T1.27.
a=111, b=14g:c=40; k 4, B,0.
A=27°20'32"
2 {B=143T'48"
C=931'40”,
a=70, b=35, C=36°212""; X 4, B,
%: A=116°33'54", B= 26’33’54" )
a=804, A=9955,.=451; R C, b, c.
% € =354, b=577.81, c=468.93
a=148.3, A=37°24', C=76°48'30'""; R B, b, c.
% B=654730" b=222.695, ¢=237.72.
b=1436.7, c=1141.2, A=42°14'35"; R B, C, a.
%: B=8524'227, C=5221'2", a=960.
a=65.43, b=58.26, ¢=49.35; Kk 4, B, C»
A =74°22'36",
g {B=5ro0”,
C=4635'2"%
B=4%, C=63,0=36.3; R 4,4q,c.
‘ & A=68, a=44.8, b=42.85,



= # -

13.

14,

15.
16.
17,
18.

19.

20,

B &

E&H

B
%]
B
B&

E &

E &

am3.471, b=2,689, 4=21";% B, C, c.
#: B=16"12", 0:142"52’48",‘0 =5.846.
a=8.21, b=.65, B=31° 4, C, c.
[A =338 [A,=14124
B {Oy=11002¢  (Cp=7°38!
1 =4.82 ¢,=0.6805
2=T48, , =375, C=63°35"30""; 4, B, c.
%&: A=86°23'9", B=30°I'21", c=6TLZL.
a=47.59, b=33.14, C=175°19'10": & 4, B, o
% A=246'8", B=1°54'42"", c=381.066.
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- ==‘x:z:\/l_:%}—?:}:y«/‘l—-:.';}-i.

% $Ly= sin—t +sin~ly=sin~[av/1—y2EN1 —7]..

II. coslxtecesy

= oS XY T/ (LX) (L—G2) Jresereeeera(8)
B O g=cos ¢, 9 =cos ¥, 2

¢ =cos iz, Pp=cos 'y,

sin p=~/1—cosPp=~/1—2%

gin p=~/1—cosP=~/1—y%
A cos(pL; =cos ¢ cos YF sin P sin P
=gy F~/(1—4 ya-)-
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¥ PEi= oos"w:Ecos“y =cos " [zy FVA-29)0d ~ %]
—1 “lyp = .—! x:hy sase pees
III. tanx*tan y=tan 1:ny] 4
=2 R z=tan¢, y=tany, fY
¢ =1an™!z, Y=1an"ly,
. - tandttany _zty
& tan(d &)= IFtandtany 1F oy
= 1 -1 af 22y
& ¢t P=tan"'zttan"'y=tan [1:ny
a2 &
1. XTHAEAZ H
i, z= Bin‘l(ﬂ::/?—?): A &: z=mr:!~_-%-
fi. z=cos ’1( :L--;-), 2 :c=n7r;l:.-;— .
ifi. s=tan-({+./3), : = z=mr:}_——§—.
e a1 . e
iv. z=cot 1(¢~7_3_), ) g=nrk 3"-.
2. KT &% WE M :
i, sin(cos ), 2: 373,
ii. cos(tan-11), %: /2,
i, tan(sin'l“——/;—-), % 1,
iv. cot(tan"l "',‘3—), ’ & J3B.
v. eqs(cos"1 "/2-5): & %?’_:
vi. sin(cos -1 g +tan1/3 )' &: 1.
vii. 'tan( gec! 2? ~cgel 2“?’; % :%/—3-.



108 = A . -

-

3. A% sln‘1[~]+sm'1[12 =sm‘1[(55 R

4 .12 433
E 1 114 - 120
4 ELEE cos 5 ~+eos = =co3 5z,
5 R tan‘l—-; +tan-1 1= ——4 R

6. B®® sin3r—4F)=3sin"te

Z. RAE 005‘1(4:&3—32:) =3 coslz,
8. % tan~1 2 —tan—ﬂ’ 9.7
R tan q ptqg 4°

o xm tz;n‘l}g+ta o1l L+tan-1 2 1 | tan-t é-,%_.

10. R tan-1(} tan 22)+tan-Ycot 2)+ ton-1(cot’z) = 0%

4 ZBHFRER FEXGHERDA ZHEEE 9
=/HFBEX (Trigonometric gquation). ﬁfl
2sinz=1,
2sin?z+3 cosz=0,

cos 2z sec o+sec +1=0,

i = B X .

REDQAZTHEEBTAR—-—SAFBEXHEBR
SHFRRBESAFERE—ELHEEBHA
U.z*z '

B —. ﬁ% tan? 54 3=28ec2 2.

. tan3w+3=2(1+tanza;),



108 = A . -

-

3. A% sln‘l[—-] +sm'1[12—j = sm‘l[ﬁ5 R

412 433

. 4
e 14 =
4 ELEE cos 5+cos 3= g

~ 1 1
€ 1= -1 =
5. R tan 2+tan 5 4.

6. B®® sin3r—4F)=3sin"te

7. @ cos‘1(4.z3—3z) =8 cos~lz.

8. % tan-1£— an'lp =
W Bny p¥g 4

o RE tz;n‘l}g+ta n11 Lttanll ! tant 1-,7{.

10. R tan-1(} tan 27)+tan-Ycot z)+tan-I(cot’z) = 0%
4 =SAFER FERXGARAAZERES
= 44 5 8 & (Trigonometric gquation). fu
2sinz=1,
2sin?z+3 cosz=0,

cos 2z sec o+sec +1=0,

BE=AFER AL

R BT EBEEBEAR—S A ERE TR
S RRABS ASERE—EL T B GERA
YR 2. '

-{ﬂ — "8 m tan? o4 3=2s8ec? 2.

. tan3w+3=2(1+tanza;),



110 = -3 -

H bk cosz=0,
| zé(2n+1)=g-,
z PN ar
z=2n+ )7,

. 3z 3z
Eln'§ = GOS'E',

ta,n%@ =1= ta.n%,

2 & = @

ka w

FIm MR tan(z+d)=atanz.
. ERpE oGt

tan »
tin(z+¢)+tane_a+l .
U tan z, | @
tan(z+P)—tanz_a-1
o T ()
(3] ¢BBAaA
(@))b) =X 44 (&, 5

tan (z+¢)+tanz_a+1l
cos (z+¢P)—tanz a=1"

gsin(z+¢' , sinz
cos(z+¢) cosz

{{tan @+ P)+tanz=



AR E=ZFEBR=HFIBN -111

= 8in(z+¢lcos z+ eos(z + ¢)sin »
cos (z+)cos=z

T
cos{z (;b)COS e e s et (c)

sin(z+¢) _sinz

tan (z4¢) ~tan z=

cos(z+¢) cosz
_sin(z+ ¢d)cos = —coslz+ P)sin @
cos(z +P)cosz
sin ¢ _
T P @
Q@ ZKXZEBEERALRE
sin:2z+¢) _a+1
ging  a-—1
e sin (22+¢) = 2 Tsin 4,
i3 z= g[sin I{Z + ism q')} qS]-.
REBEEXZERE
m='mr+(—-1)"%[sin {‘H—}smqb} qb].

Pl ® acosztbsinz=c it 5 i 2.
. RBRXZEWm

-

| a(eos z +—b—sin :v)
6?95,@&— l?c W 2 — f, Tl tan ¢ = —»HM%

a(cos 54510 Pein w),
\ cos @




113 =. i -2

' cos £ cosd +sin 2 sin ¢ |

& a( cos P )’ -
@ cos (z— )
g]] W’

RABERXH cOS(w-¢)=—§-cos .

i &

Loosd|>1, WS BR B ER
T [%cos¢f<1,_'amﬁ —a f 15 35 — R RK
 HES ’

cos a.= -:-:— cos ¢.

RE cos(z—¢)=cos @
o 4 T—p=2nT+a
e=¢+2n7+a.

. # Zcosg=l B cosz—¢)=1, B
z=¢+2nm,

ive FE —Z—-cos¢= —1,8p qog(z—¢)=—1, i
T=¢+T+ 20w,

B | Losd| R BEAR L, W

’:_: cos?$ 1,
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XA cos*p= 1“;_;;‘11—295 | REA KA
B b

R tnd=?, meorg=L,- ¢
. 1

RALTERXEG

c-‘
a2+ b2 <,
e 2 Ka?+b%
MR BRBZELRR
ALa?+ 02
g A
RBTH IR
4. gin2r=1 .9:=mr:!:-g—.
2. cos¥s—sginZz=}% """:r"i%'
8. 2gin zein 3z=1 $=‘mr:l:f6—- =% m-:;:_}
4. tanZwtcot?zr=2 g=trt %—.
5. sin ztcos x=,/2 =2 mr+%-.
8. cscztcotz=."3 z=2 mr+—g-.

7. sin’z—cos?z=m . é=sin“1(d:\/ 71—%'1)



14

-
b—1
P~

=

8.

10.
11.
12]
13.
14.
15,
16.

47,
18.

19.

co8 z+4~/Bgin z=1
gin z+cos x=—1—

J2

tan z—2

tan & “tan 2+2

pin 44+4-8in §=0

sin 26+coy 20=+/25in 9
tan 6--tan 20=tan 3¢
tan o-+Fan( F-+0) =2

2 sin%g+~/ 3sin 29=3
sin?2¢ ~sin? =sin? %

2 5in 3w=3 co8 w-+cos Jw

(1 ~tan w){1+sin 2w)=1+tan @

1+4cos w+co8 2w-+cos Bv=0

z=2 mr-!—&', B 2n=.
x 7\ +2nz 4 3

z=tan~} —_]‘:—;E

0=2nr 5% 2}11:-;1:—;«
6=2n %+£—, B 2mr:[;':—'-
o=nm, B not g
0-"—'%[7!1!'-{-(—1)"%—]-
9=n7+%o

R
=n1r-_-};-{6, ki nn';!;l—'g-

w=nr+tanl{-2), 5 mr-}—}.

g,

w=nw, B g+ %

w=(2n41jmr, @ +1) %, (241 1"5

gin 9w+sin 5042 sinZo=1

- z 1 ~1)n7
w—2n7ri-4-, =® 7("71"{'( l)nﬁ) .

(cot p~tan ¢)2(2~~3)=4(2+ ,\/‘?;qb:%(m i%)

co8 ¢-tcos 2p=1

4 gin ¢ sin{p —a)=2 co3 a~1

¢ =2nwtcosL ::%ﬂ

p=Ha +2mr:’:§).
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24, sing fan %:cos ' ¢=2n15:_’3_'.,
25. sin a+s8in{p—e)+sin{2p 1 a) =5in (¢ +a)+51:1{2¢ —a)
‘ o r 3x
$=2nrk =, fR Znx kg
26. cos my fcos(m—=2)f=cos ¢=m~+1’2_, =® #—T(an:h"a;)'
27. W32 +1)sin?y + (W2 ~¥)cos?y +sin 2y=~2
=n* +%.
y=ng+3
o 1 - . Enr :
28. sin J—cos ‘b—T”f ¢~2mr+i—2-, ;] Cn+DxF iz
'29. 1+gin ¢+gin 2y —sin 3y =cos Y ~cos 2y +cos 3y
=20 = ~-x.
Yy=2n 3,’EQZM:- 7
80. 3tsn ytan 3p+1=0 ¢;n,:b§cos-11-;/ 3
31, cos Z—sin %=% z=(12n=1)r, 2% (120+7)7,
. 32. tan z4-cos x=sec z—6in = z=2nw, W Gn+Dr
33. 3 tan?z—16 sin®z+3=0 z=m-:[:.g. , X nr:!:—g-
3 1
84. fan{x—a)cos Zx—~%=sin 22 = —tan’l[—tgil—“ﬁ%
35. 4[set z-tan (8 sin z=9)]+sin 22(9~2 sin 2)=0
P ] = -x.
| :z-2uzr-i- g 2nx - 5" Sn+=x 5
RETHZRIEN®Z.
36. (3-5\cos z—2(2—-3Nsin z42-1=0,



116 = A -

87. (sin a+sin b)eos z—(cos a+cog b)sin z=m.
388. sin z-+cos z+tan z+cob z-+sec z-+cse a=m.
39. tanz=) tan(z-+a) fan (z—a).
40. 1 cos?z+(2M ~A+1)sin 2=3A+1=0. _ '
§6. MI=AFEX BHAI=AFBERXNZF &
5P L AR B 5 B R, 2 3% B m ke
§— R v cos p=a,
. ysin ¢=15,

| Yyeosg _ o
7. ysing b cot ¢

e, ¢d=cot! —Z—.

= y2cos?p +y%sin2p =a?+ b2
&p ');2=a2+62
V. Y=ENVaEFDE
Bl = BRE sin z +sin y=aq,
cos ¢ +cos y=b.
. MAR 2sini(r+y)cosi(z—gy)=a, werecvercrnnn(a)
2c08 3 (2+y)cos 3 (z=y)=Db. +erreesessence (B)

MBS tani(m+y)=—';—

ﬁ $+y— 2 tan-l%— YRS I TTR IR PR TR YRS (c)
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# (@), (0) =X
a2+ b*= 4eos?} (2 —9)[sin?} (2 +9) +cos?} (x+1)]
w cos } (z—g)= YOI
& 2= y=2C05~Y } VaZFBE eevrerercennoniennas [0))

B (0), @) =R BB

2= tan-l%-+cos-1§r ~a?+ b3,

y=tan-1—‘;——cos-1%'\/m.
" .
PI=. B vsinGcosd=a rerrnenrccnsmniinnionicse (a)
Y 8in @ sin dhabreseserseseecirinssorioncannn. (B)
y [¢]8]:) a= Crevsecsecnsncaqrenantescansas (c)
B @0 =RXBEH

tan = —2—

b
. =tan-1
S P=tan 'a

Aa), (), () =X F F W5
a2+ b ¢2=y*[sin®6(cos?d +gin’¢P) + cos?d] =y
y=£Na%+ b2+ ¢?

meaa=1t mang-ll ¢ 71
H (c) & g =cos y cos L'\/a.2+bz+c2.l'



118 = A #
2 =
BRTABLIFAR:
1. -sinﬁx+sin2y=a {z:nr-l-(-l)" sin-1+t a;a‘
€082z —cos2y=h =nr+(=1)" gin-14 a+b
2. sin?42cop6=2
8=2nx
cos #—cos =0
8. sin%ota=m {w=nr+(-1)nsin-1¢4/m_—_"_t1.,
-2
cos?wta=n asln_fg__!
4, sgin¢+siny=sinae { ¢=2w+a (o=2nx
€os ¢ +-eos Yy=14cos a Yy=2'x Y=2'7 4a,
S. coszginy=~% {fc—_-zm*-_.
- sinz+cos y=0 —-2mr:1;--
6. tanz-t+tan y=1 g __ §z=n'r
€08 €03 y="/2Z y=n'z+
7. zty =1 - =tand¥ = —cofoX
=2y a= 1:31124 2 c°t24
(=21~ g?) 44y _.
araAa+ 1 ly=tang = —cotgg:
8. sinz+siny=1 {m=2nr+%’ {z =2kr+%
cogrcogy =% y=2§'r+% —2k’r+%z.



s LB
ZSARBRZER

§1 EREMGE ROABERAALZS
ﬁ%B]_ _32 ........ ;%%OB.D O_Bz’
OBs,"""" %ﬁa f?j_!{, jﬁ ﬂi 01_32,
' O By T B St By £E )
ﬁ, & ﬁ O_Bm OB;;,?"""-,% 5}_.: ﬁg
ZIERAR KR T Ty o
S EHE—RE EEOXR ]
OYEMBEE 2 = #EO0X Lk ‘ .i
B BB M RERSR O Bo N\ |
BB b3 S 2 & M S N

AEBRTUHRREBE: -
I Exifa AOXHE LB B, B Hfka
2 OY i 2 O, By, O Byyoo B S R B S E B E k

Z 0132) 02-83'"""'% & A #® & @ rz 0B, 02_33'“"0“
(119)




120 = £ K

2% %, 4% & 3 LB0B,, /B.OBy% f3 Z B3l 2 5
B.EC,CCoBEBEEARAOE2T ZHLZE
BZHREL U By=sinc i E R B ORE 2w
B g 2 S0 I 85 O, Oy, OBl 26 26 th £ 80 /5 E 5 1y

gi(Sine curve), B ER 2 M A E=F B 2R ABHH

Yt '
A R
i L iN\a

) IR .
T Ao B & B & BrBz\Eux

&

-2 ¢,
!
|

N

Y e °f
v Rt oo )

|

oEEr AMBHEUERGRERROXHZ
LT RBEESEE Aol R2ES &K ERGR
R4 B ¥ 58 (Wave eurve). 2 38 2 i i (Period), il
2 B KB/ 58 Z 8 (Amplitude).

. @e @@ 7 OX Mk k By By B IR B
£ 5 30 5 8 1 5 G2 [E i OBy, 00, Oy 41,10 T8 #5
B 8 2 53 75 4% — il . 18 % 2 th OBy, 0C,, 00y

R REy=cour, HERsHOBE2rRZHE,
& B il 48 B0 8 2 %% i 48 (Cosine curve). B2 55 B F B
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AR

=ZEAENES

™

z

GRBBARELES AR R EY R =S

v}

ERZRUR
B Z EEE £ S

& h Z By, By SE B 1R B MR BaTy By Ty

HLE@&& HHE BTy, ByTyswe
Fy=tenz, E Rz OHE

....%, & o -

'm%~ ﬁ’ﬁlj Hﬁ JIB 0: Th Tz’

hJ

BSERESNE LZ BT, B T
55 B BT Bk Z dh £R, & 48 IE U d #8 (tangent curve).

AWesree

3

w
=

EMENBRNAERH

3 2 OY i g & =, AU 7%

»

\\\ /d.
- o e guh Gn D WS W - 4“""""

Vd L)
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i
B
'il

8 51 8

IV. Eglfisg HEALEF 2 0B, OT, OT, 8 42
TR FEy=sccs, MER:HORE2rE}, » Zﬁ"&&
8 ¥ £ O, By, Byilh B0 B i F4E 36 B 15 OBy,
OT,, OTyywiem 1] Bf £ Byy Tiy Toyoweee 36 i 455 IE B0 1 R
(secant curve). 3 7k ] £, 5 U E B iy AR 2=

1 ! i 1 i i
L i ' - 1
! ! I\ 4‘\% i Ao
‘ 7 AL [ i !
i N N/ S
S } ,” E I% % 1421 s i
\-..,.-f.’ [ '!T —d : .
H [ | ‘Il |
1 g | 1 i |
z I .
{ : 0 B2 Bs iBi:‘Bf)EBG B7‘BSIB9 iBlo
l}
| -4 AL
]
1
| | \ i i
H | \ 1 I I
1 , \ I H 1
1 1 il !
[} 13
{ ' i I 4 i

§2 ERAME ERALSHFELRTHRBEEH
Bl R y=sine Z @ RIAEET A Z 5@
i R e=0,y=0; B W AR B B R0 i AR
R sh B
ii x=sin-1y,ﬁé‘y=0,:v=sin-’0=n’n',i&ﬂhﬁZWﬁ
ROXHMHEEREREHEAB R ZERE
i FEEZRZEFAREER+1 E-1,80-1<y<l,
BHMBREBARy=1Ry=-12Z2_82Z 4/}
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iv BRETR
xr x 5=

x '“z|~%l.§_:~-§|-§- :{:‘ 2. % 13 2 rzéa_;\r‘-ﬁ:". i
& | 005 w0861 056205707 05,7056 71 ~.086 ™5~ 0

o B S R R K 7E - o A
AR 9% k2R B, T %

_ Y
AT

G ?f_ 07??&‘?\@
AN

RERERIT B R BHEEE 2K

el

72 &
BeaTrANSsEXZ fi8
1. y=sin 22, 2, y=2cos=
3. y=c0t_—§—. _ 4, y=.3 sin’%.
5, y=2 tan'%f'. ' . 6. y=ginatd
2, y=l-tanaz 8. y=2csczr~1,
9, y=sinz+cosa 10, y= —g»-l- cos z.

11, p=s*ging 12, y=2sec®x—T7sec2+3.



BT =

BREBERE=AZR
§1. B REEZREBENFBER
22—062425=0
ZRB 2, =3+4~/=1,
z,=8—4v—=1.

BoRBRTARCH A ARESULLEEH
~/=1#, ¥ 78 2 # B (Complex number); /L B & & M
~=1% E# % B i ¥ (Imaginary number). 8 i B &
B—EBATHRZA S REERRBPEEEE
NOIRE MR Z T B
= =1, P=—j, =1, 385 yeemsenes
g1 %=1, é‘k+1=1£, P -'1, = g,
R,y B _ERUNEBz+iyTUEH L2~
Z; B DOX & K B W, O 4% 5 B, ) — 85 Ple,y)

# z+iy.
128)
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§2 EMZ=ARTE RUPHR—-ERatiy
NMoeBBBUBZR

. - | 4
(Amplitude), o-El B 3 i
B Z ¥ (Modulus). t Przs iy
HEZ2ATHFTHZ
. P
BN 1% . y
z=pcosd f
y=psined O z - X
p=~N2t+y?,
=tan-12
¢=tan 19:’ i
sin¢=75§/_1_——=?7-5’
R T
VR
X iy = p(cos G+ Isin @) wemmencensmrnises: )
BRANET AL EE:

EHERABE Acsdrisind ZHEM LB G
¥ |
k- FBAZHBTU=SAERERZ



126 = # 2

Bl. RUSABEBRFBERA—2+1=02Z#
B BEXER
21=i‘+'i>/2-——§-’

g=3—iY 5,
2

i p=~a?+y? =/ 113=1

% 2 f=tenL=tan1(% 3 + ) =tanlvE =T

2 Z "’E"'—ta‘n-l(—%]:): tan~ (—~/8) = -5

> A/ T, .

=1 e e — ——
74 % ?+% 5 —cosg+ising,
Zy=4— ml/-?L =Co8— —’l! sm—"'f-,

2 3

| 7 A
RO HRERTAB RSN ZH:
1. 2241=0. - 2. $242z43=0.
3. 22e2542=0, 4. 2~ /Te41=0.

3. MEMER 1764 NEMERRES (Do
Moivre) A A MM BN BEE R BB A G A XL El B
%_j; 5 # (De Moivre’s Theorem).
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MERBEHM cosdtisind ¥ n KK ERERYn
BB TRENERSABAUREZ Y
(cos ¢+isin )™ =cos ng-+i sin npeerseees (2)
® B z=x+iy=p(cos ¢ +isin ¢)
B Yw B 2 =15 .
. g?=p%(cos p+isin )%= p?(cos?p—sin?P1-2i sin ¢ cos @)

i} 22 =p?(cos 2¢ 44 sin 2¢)
H 2%=p®[cos 2¢ cos ¢ —sin 2¢ sin $+i(sin 24 cos q';
+cos 2¢ sin @) ]
en 28 = p®(cos 8¢+ sin 8¢)

BEBE~BL2SRECERR AREEHE
{mathematical induction),R T EnBrn—1 B ENT R
HE BrRRBETRITHERBRLE»BLIRS,
1 T E R0 B B8 B

LE]RE » B n—1 F88 &aL.an

. g l=prileos(n—1)Pp+isin(n—1)¢]
£o-138L8 o0
z*=p"[cos(n—1) ¢ cosp—sin(n—1) ¢ sind
+isin(zi— 1) cos -4 cos(n—1)P sin ¢]
eu o= p*(cos np-+i sin ),



128 = » s

p—

B LR 2 Br-10 2 BE XK
2" = p"(cos n¢+i.sin nd)
B p=l Hj z"-(cosngg+isinn¢).
BREBENERBBE SR
HRXZ» BETREB S a=—m [

(cos ¢ +4 sin ¢)* = (cos h + 4 sin )™
1
“(cos g+ ism )®
1 '
S s mP+ismmp
1 . cos mdp=—dsinmd
°°3m¢+'z,smm<;6 c°5m¢—'bsmmq$

cos 7np ~4 sin mo
cos’mo +sin*mep

= cos8 m¢p—4 sin mep

= cos( —=me) + 1 sin( —me)
= cos n+4 sin ng
e FTBENARER
Bo BEABYE |
(cos p+1isin @)= coanb+zsmn¢
J:t5 cos¢+zsm¢ (ooanS—l-a.smnqS)"
iZn ﬁﬁ‘ﬂaﬁ?n #‘:%
(eos¢+wsm<i>)"-—(cos¢+@sm¢)a (cospté+zsmp¢)q



E+R RRBEIARSARR 1

sy 7 i A W 2 3 90 A% S0 45 43 e B O BB A 0L
@%@_ﬁﬁﬁ BEEE2FEN.
 BAREBERTREBRZRSIER —Fl ok
B, Bame=3+4i,k22
R, z2=8-+4i=>5(cos ¢+4sin §), =tan~14=53"8",
- 22=(3-+44)2=25(cos 2¢+isin 2¢p)
28= (34+44)®=125(cos 8-+ sin 3¢),
§4 MEBEBZHE K z=cosdtising,p=1,
£ 3538 T 26 0 2 48 05 7R 8,60
z=cos P-+1 sinfb*cos (¢.+ 2kw) +14 s::tn(tﬁ+2lc1r)

5 z"-cos
BB E=0,1,2, 8, n—l.
FEJE () R B T R M o2 KR,
P— & 1ZxFRgIT.
B, KB 1=cosp+ising,$=0

e B 1#= (cos p-+isin @é
=cos21§w +4 sm2l§”_
& =0, 13=cos0+4isin0=1.
2w

-1 Ic=1,RIJ 1¥= cos—§—+zsln—3—=—g+g\/3 i



1%0 i = b I 2

% k=2, HY 1’§=cos%;’_’+«; sin‘%"=-;-g~/§i.
BMlzxx5H® B
1, —1+iV/3 =1-iv3

2 T
Bi= ®1zab@, i
% 1% = (cos 44 sin )7, p=0
2k . 2k

= 08— + ¢ sin ==
n n

lgl% W, Gy, @y vint), 4 ﬁ 1 Z n 75 *E; HIJ
| @,=1

o2r . . . 9w
@; = cos— 44 8in—
) n

9 . . Qar
©,=¢c032.— Do
2 3 p +2 sin '

QT . . 2
Wp_; = cOS(n —~ 1)}? +4 sin{n— 1)7,
B IR o, 7 2Z J& AR (primitive root), ¥ & T & 2 B 14+

(‘)z = (‘)1-2?- mo = wls’ lu-nnﬁ)‘_l = wln_l, (:)d = 0)_:_".

2 4
R PR L P 2. g o=1tY g s 0,
8. .8 2=-1-i, R o 4 R-82ZuHR

S, R12ZMHFi 6.k 1+i 2 & 4.
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"§6. sinx—x, tan x—>x.

[I] sinx-x:

ROBR—HBEUE 2B R
T 2 4,0 PH=sinz, PA=g e
B, TA=tans. h BT 8 Z & 4
0
BEZ, -
PU<PA<TA,
&p sin s<<s<tan z
Henzf} 2 K,
<2 1
Sinz COSZ
.1
B iﬂ%cos z 1
B BmSX 1 nssannnen —
a0 X

[II] tanx-x:

tans_sinz 1
B 5 % cos®
o~ : lim%: Joresnenrressinnsiensconnases sosessne (5)
z=>90
HEEsARBE A sdnz Ritans 8 T Bz 2.
HELEzRBLUR B EL

§6. sinndBcosndpZ B mR[ERER

(cos ¢+ 8in )" = cos nep +4 sin n¢b.
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182
—
hHER
(a+b)"=m+mﬂ-lb+’—"—(-"[’—§1-)a""b’
JT_n(n —léfn— 2) a'"-_Sb’ T
ORERZ&
(cos @ +i8in @)*=cos"p +n coﬁ”-1¢(i sing)’
+ ““E D coan-2¢h(isin )2
2= =D, o™-3¢isim §°
+ n(n=—1) ("‘4!: 2) (r— 3){,;05"-495(,; sin qS)‘
+
B #==1 =-; =], B m Gprrene, ST A kX%
#2z.5

(co8 b + i 5in )" == cos"ch— i@,;_‘—l)cosn—qu sin%g

+ n(n-l)(nlé-: 2)(n—3) COoR™4ch gint b + o

+ z[n cos™=1¢h gin b

_n{n— lé(n =2 08m-3 sin®h + ..J

=008 b + i 5in neb,
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BB RS IRE 2R RABREM
&K

cos neh = cos"Pp — L("‘Z_:_I) cog"2¢p sin?¢p

12

+Hr=1) ('E‘_ 2) (n— 3)cbs"-‘¢ sinig

- 4

gin n=ncos"™'¢dsin = Mcos”‘3¢ sin®¢}

8

4 Re—1) @~ EJ)_.W— 8){n—4) cos™-"h sin’p

et et ——_1Y

2 B
BRA®E, =Rer=234RE TABN
€08 2¢ =c0s?¢ —sin?p,
co8 3p=cos3p—3 cos ¢ sin?p,
cos 49 =coso — 6 ¢0s?¢ gin’P+-gintp,

sin 2¢=2 cos Y sin 9.

gin 3¢ =3 cos?p gin ¢ —~gindp,

oo op oD

" gin 4¢ =4 cos’ sin ¢ —4 cos ¢ sin’p.
$7. CHBE SETNRSARKDER=AE
o
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E@R P & nd=0 @ n-%,ﬁ

(61

€08 @ = cos"¢ — ——¢———cos"%b sin?¢

At )( -2)(g-3)

-cosﬂ¢—_____6(9@“ 95)0(,5,"-_-295({3% )

NG UEL VR

cos"-‘q’; sin4¢ mw searosew

lim[f_’i_lﬂs]=1’ -

¢=>0L ¢ .
L =
Y3 amcos p=1.
RALERNE
cosg=1-§+§_%+....; .......................... (6)

tﬁ]ﬁﬁlﬁw%ﬁ)&(z’))ﬁ,%

sing= —g-.cc»sﬂ-% sin ¢— & (3{ _ 2( ¢ _ 2>cds" ~$sin%)p
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%._-1 (¢—2)(¢—3\(¢-4

- Hcos"-iqS(Si“ 4’)‘ (60— 95)(3 %)"08"-9 qs(M)s :

"an‘5¢ 81 n5¢ — 30800988

60— X8 —2¢)(6—8)(B— 7
+ —2¢ IE\ ¢>)( 405 s¢(§1%)

o & &K ® F %

. e 6 g :
smﬂ=0—E+E—&+ ........ Jeeseeesentassessin (7)
%kﬂiﬁ?ﬁﬂﬁ%?ﬁﬁﬂ,ﬁﬂ_‘fm*ﬁﬁ?fﬁi IE'WFW&
3
ta ging - Lg L5
0= cos6= T L
2"

=(0- E e <)L= (F g

-—tep

{

=0+ )+ (G- gg+)
+ﬁ3—--+) -] B =HEERW

= (0~ G+~ )(“9"'@"'"")

0+ T2

135



1% = R

A tang=0+2 +“1055+137105 d vvsscn, neseoes(8)
ﬂﬂ—fﬁ%ﬂﬁ&ﬁnT
cotg_,__._ﬁ._g_s_255 wvsnseus, sassessonsssees(9)

, 9 3 a5 945
VEEREREBUBEMER SR K 0F A
oS H A
[RE] 22 A SN R Bugtugtuy b oo b oo B SR8, 0

B 0 IR 2 0 Se R0 PR OE e B R N — i RE S, &
thA=S, -

x> o

I 3R !fl 8 Yt # (Convergent).

g A
1. B sin 6-!:-!ih(0+a)+sin(0+2a)+ ------ ZnRW2Z 0B
Bin[0+(n— 1 —;] sin n———2“/,sin-%-
2. B i® cos 6+cos(6+a)+Fcos(f+2a)foeeeee Z n ﬁz B
- cos[o+(n-1) 2] sin "_“/sin%.

: 1
3. Ru 33):;:[1+—’;] —1+x+'2 +15 o
4 % ¢, R amis, KUK ¢ =cos 043 sin 0. & W2 KH &R
Euler’s Formuia).

5. K e~ =cosg—ining, R

. _eio_é-iO _¢i9+,—z‘0
gn = o cos = — g

s

6 MEHAXRRSE YT HEYT=1

2, B itano=(ctf— ‘IQ)/(JB +ei0) R
#=tan 9=} tan3 6+3 tan’ §=reewee,
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ZAHARBGERY: RZEHRE
§1. EEER 4% B £ 0°,80°,45°60°,90° & 5 B 2 4
BEEHERBRRB BT S HASTRERAZH

£, U5 W & 4L 55 B m ok sin 18°, cos 18°, sin 36°, cos 36",
7 9=18°, Q] 2¢=386°,80=54", | 20+36'f90°: jﬁ

‘ gin 2g=cos 3 6,
W3R R
2sin g cos f=4 cos® §—3 cos .
PcsdBEBRZ B
| 2sin =4 cos® §—8=1~4sin?4.
&p | 4sin? §+2sin g-1=0.
# sin6=——1—i£—/—3—'.
{B8-8in18° & E, & B
5 =1

6in 18°= i

asn
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i B,
cuis'-Vi-sm’ﬁ 10+ !

' 0os 88° s 1= 2pin2 18°,
& cos 86° = 3.‘!‘..4__. VB
sin 86" m o/T "o 56° ni}g'—-‘i—-———! .

B3, 6,9 12 S A AR A S TEE RS

B2 W% R |

WELMBTESAERZBR T LB AL

AR NEMAZERZEETURGEAEKRS

ZEE O PR

2 BRASARBER aBTROO=R
i 0=0- g+ "

—1_0*, 6 9“
cos f=1 L+I_ L

BEEE 6 EB@EE(}Z—. AR aEE RAMR
HAEB=11%sing & cosd 2 i {L .5 4o 7k sin 20°%

20

H 20° = To5 B
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B 7 = 3, 14188265+ o+, M
_ 20° = 0.84D065650308 -+« ++- .
3¢ Asing E ﬁ *7

sin 20° = 0,349065850398 - (0-34905235039;‘).’

) +(0.349065850398)%
120
= 0,34202026834Twes e,

7 sin 20° = 0,342020263847 «iveeveees, B 2 0 FF Bl B
08420, L EMAHBHA. T E ARSI B B = .
Hcosd BB, TEHH o2 THEPEHEREY
=m,% |
| @08 20" = 0.939695044036. ++er
ERAR cn20=nI—s?20, FTBRARZHEE B

Hhocos20° 5 09397, ERABEN HEEMAEE
A A
BE4nsinf K& cosd, Bl tang,cot 9, T AR
' _sing - !
tana_EB—s?’ cot @ Tnld
Q*z'
§3. AAZEHZH HETREORXBRBE S
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Z A, sinee, AR AHLZEBRZETU H ZEH
UREEX Pl wksinl0 7

’” 10w — veone .
10" = ~80%60X60_ 6 48 . =0.0000484813681Lres0s- 28,

# R sin 10”=0.00004848136811.+- S8 A SR Y ¥ =98 FF
YR v S iR 2

in 10" = g5 é<6478r00)3+1;0( 4800

ERE_HUAH 0-00005 K '6_4366’ - (0-0_0005)s

120 L (0.00005)5 = soressrerserene B TH 2 1B LR 8 — |
. 0.00004848186811 -++oor 38, 75 s B 85 4 — £ LU 4%, e B
B sin 10" = 0.000048481368, 3t 2= & /) J& -%ﬁ.

i B, M cos 10" =~/1—sin? 10” W 3k &%

cos 10" =0.9999999988248.

4 REEWZAZERZM Benld’ ZE5
B %1, §) 3k sin 207, sin 30", sin 40" & g 3% 10" = 4 2 &
B2 TR T 2 A RS AL
BoeBEMANEERZMZAR 5 ERE)

sin (n+1)a+sin(n=1)a=2sin 1 a cos a.
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B 2co8a=2-K, Hl
sin(n+atsin(n=1)a=(2—K)sinn a’,

-gin (n+1)a=2sinna=sin (n~1) a=Ksinn qreseees 1)

gra=10", @ sine K cosa iy B B 4 H 2cos a,=2—{{,
i) K =0.0000000023504+++ s
4 n=1, Bl @ () R R sin 20"Z {5, 40=2, } fsin 30" 2
i, £ B .

§6. RARW ZAZHEBZME EHEH 30° .U.F?
%ﬁz@ﬁZﬁ:ﬁl*kﬁ“%"ﬁ ﬁzzﬁ&,au?z
AR

HENEQC)R,

sin (30°+4) +sin (80°— 4)=2gin 80°cos 4 =003 A .
BB/AKX
-~ gin@BP+4)=cos A~sin (30°~=A4) ~ 2
Bl fn  sin 88°=sin (80° +8°) = cos 8°—sin 22°,
CABHEAR
cos (30°+ A4) =cos (80° = A) =sin4.«- (3}
-3
gin (45° + 4) —sin(45°=4)=2c08 45° sin A =/ Zsin 4. -
RELSDAZEZEZEREERGMN RS U Z
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BZERUATRABE:
gin (45°+ 4) =sin (45°= 4) + v Zsin A (8
) B 7T 3R cos (45° + A) B+ K. '
RECUAZELREERE MR SN 2 5
ZEZEARTR:
o sin (60° + A) =sin (60° = 4) +8in Ao e..(5).

) B 9F o1 R cos (60°+ 4) Z 2 A ‘

§6. MZMWER h §3, 6in107=0000048481368 R
KU ZEEABRE - US OXLRER A R
T%E' 18 sin 20, 6in 80" & 48 thsin 10" 2 i & & # & W
BEKMZHBEE AR RS SRS+ =B 8
MAZES TR Y MEET RS Mon s, B &
sin 18°= (v B ~1)/4, B ta k 3 B & 78 2 sin 18" 32 4%, 7y
R (V5 —1)/4 B, D 30 B BE R .

THoARXTHAUBHGEZ LT MM
WA R
sind +5in72 + 4)-5in 72 = A) =ain 35’ + 4) =sin(36°'~ 4)

Q.....(g)
00sA +008 (7T + 4) + 003 {72 = A) = 008(38" + 4) + 005(36" = A)



g4+— =SARNBRE R2ZPAE us

AR ZAEEER

gin (72° 4.4) ~sin(72° — 4) =2 cos 72°sin 4= i.%:lsin 4, )

V52+lsih 4,

ein (36" +.4) -j-ain (36° — A)= 2 cos 36°sin 4=

(74
sin 4+4sin {72° + 4) —sin 72° = 4)=gin A+v

sm A,

N5+l
2

R & W& )R

sin A=sin (36° + 4) - sin(36 = 4).

ﬁmooiffjﬁéﬂﬁ%§2ﬂ%

Eﬁwﬁ<ymwﬁ§&ﬁﬁﬁﬁm

sing=0-— L_ L
BCTEE - ﬁ_”w@ |
09 37 99 911 913
+L_"”' -[r-g -]

(B G- ]
[ ]mﬁmm&

-l



14 = b ] 5

g3, 05 g7
&0 sin 4 3% 60— l—+L_Z§ J\‘B“L

CRIMBBRE LIZY, 7D U,

: s go 1 .
sin 9= 0=+ 0, 02 WA B g 00 T TR B B A BN
£,

F G=10, | [§ 10 = 0.17458 s T, g0 0.00016,%3

=0.0000018 e F I L F R EEF R R BRE
BEEAEBENAL DT H

ﬁ’ o= 200;

sln 0‘— 0 - laa spea ssetvenn 900 ""(8)
cog =1~ Egzz J— 9

& 8 i 2 = T B B B AL B E RS
P E A B R T A+ 0.00005 23 R fh B &4
R B B, A D B S kR 2 o B
RARIB-HBZERZENEFHAB 42
~EZEUNE A 22 RNBEE L mbRdz
LT EX PP LY W ) enlédmmzé
655 00628 7 B T, 0k 43 2 M A0 T A i B
2 5.

AWFHZHEREBRFENL, SHENEER
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Bz 2 8 AR A +£0.00005 2 2= B B a2 3

ERXE A
0.00005 = Iog 1.00011514,

1
i 100011514 =1+ s,

A — M BN, 3t % ¥ 000005, A & log N+log M
~log VI, W B8 B V(142N o v+ i o
%m$%ﬁm2§ﬁﬁu*3%£§%$ﬁkﬂ
ﬁmz%%&

AEFHZEAER NS E &0 A LEMEER
ERBEALAERCHEUREEE A AR
&ﬁﬁ*ﬁ%Z%ﬂzﬁﬁmﬁﬁ@Dﬁ B
z&%z%w%%%zwﬁﬁTﬁmDEZ%ﬂﬁ

D2 75 B 4 T 88, B 77 B 44 T 5 LAk 40 U 8%,
WETAEERS YR G® 24 EHHENEER

| 8

REPZEELKREEDEPE DM A
R 25° 2 E B8k 35, % IE 4 == 4 BEK 4.
R 1B tan 0>€.

RE sino>0—i:»

&
ﬁﬁ {an 9>‘§"‘§§

ot
B cos 0<1‘ —2-+ iy

N oo g Rl R

B B csc 0=—%[tan—g-+cot%}
[ 3k 5% 8L ok csc o 2 80,88 B 48 ).



i 8 —
TH=MEERARZESL
I REAX |

1 sinzcscs=oosz sec smiin £cotxml,
Q2. sin®z+cosles=1,
8. see’z=1+fiants

4. esc?z=1-cot?s.

5. snz=coszxianp = 1 = tan 3 =,
‘ ~14cot?2z ~14tan'z
6. ceszmgin x cot zm 1 = cob =,
~I4tan e ~V14cot’s
7 tan $$Sinza 1- -wm::‘- 1*008"2
: cosz cotz cscx  CosT
I s

8. liﬁ (zty)=sinzcosytcoszsiny.

9 cos(z+y)=coszcosyFainzany.

‘ _ fansitany
10 WGy =1riustoy
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1L

12.
13.
14.
15.

16.

17,

18

IIL

19.

- 90.

21.

tan m=

cotzcot yF1
cot yxeot x

cot(zty)=
gin 2 +8in y=2sin § (2 +y)eos } (z—~y).
gin z —siny=2 cos }(z+y)sin F(z—y).
cos z-+cos y= 2 cos § (2 +y) cos }(x‘—y).

cos z—cosy= —2sin § (s+y)rin i (z—2)

gin(z+y)

tanztfany= ceszcony

gin(z+y)

cot zeol y= =,
sin s sin y

sing+siny _tan §(zxy)
sinz—giny tenf(z—y)’

EARERER

s = 2tan%
gin s =2 sin 5 COB G = =i,
272 1+tanzg

—~tan2®
. ™= 2§.— inga.}—tinj
cos X 8082 3 g Py
1+tan2—2-‘

® T
g tan—ﬁ 2 co’c.§ _ 9

- 2§= 2% T_ 4%
1 t@nz cot2 1 cotz tan2




cot 1 - o
= - 1 | — -
22. | cob o -7 7(0932 tanz).
2

23, sm—- ~'} (1—cos z),

24 008%'s= Vi ({1 +cos z).

5 tan§=~/i_°°'w sine _1—cesz
) 2

T+cosz ldcesz snz °

926. sin 2z=2sin 2 cos 2.
97. cos2z=cos’z—sinZe=1-~2sin?r=2cos?z~1.
98. gin 3r=8gin x—4 8in’z.

29. cos38x= 4cos§x—3 Co8 T.

80, tan 2z=——2ia31-

1 —tar2z "
8tan z—tan’z
31 tan3x-m.
V, BRZH1R
o TR b_._° _.9R

smA ginB 8inC

33. R BH: a?=Db2+c*~2bccos A.

atb_ tan } (44 B)
8. E 4y EM: g—b tanr(A B)*




7 -] E

8. fHEM: Rimi@tdto),
ﬁng. \/ (E=3)6=9
cosd -“/: (s~a
,\/(s—-i)(s—c) 1 ,/6=als—b)is—~q)
s(s~a) $=a s ¢
8. =B 2EMN
- - &’s'n Bein O
A=} besin 4 o A
=~/s(s—a)(8—b)(s—c) =sr.
V. k=R
87 sin-'zksin-ly=sin-1(zv Iy +yv =70,
88. cos~'zxe sly=con(zyFN1~-2ziv1i-y).
- 1y e tan=-1f TEY
8v. tan—‘zxtan~'y=tan (1¥xy)'
. i
40. sinzg=z— L. B L sesrees,
41 itz
SREET R T T T
225 17:::7
£2. tanz-x+3+l5 515 T
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n

b

=

Delta

’ ?eta

B 8% =

R F 8
me
Alpha
Beta

Gamni_a.

o o « ¥

“ .

Epsilon

9
L]

Eta
Theta
Jota

Kappa
Lambda

Y

- =x o ©

&

YWERFEEREREEREES
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"B
Nu

Xi
Omieron
Pi

Rho
Sigma
Tau
Upsilon
Phi

Chi

Psi
Omega
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 ADUERELADE
HREFSRERBUSMETRBADRE,
LEBHERAD REFAHLEERETFHOLE
ERETEABAD TRETEERBZRET
BETBAEE IR ZE 2R b & 2 66 8 0 i
Bl fm 23'87" = 0°.38333 4 0°.01027 = 0°.3936
BEaH - HREBREFAEKFRAAEZE
‘ L
EREE%
BROASERBRLENRUEERRZHMY

BEFERE LT T ASERATH EROEE
UEATRESRAZEGRATRALZBER



2 =2 b, | -

EMRERt AT —EEEKA QLN R E R
BEATMEMRMOLTER RAEERRERR
EH N, BHELAHETAL 4080 ZARLZ
£5 7 B 7 7 2 B 5 05060 &1 5 5 R Z B, & «in 30°. 4
=05000. fusk cos 42°.7, R EERER LB BEF
e ERLEEATRAE 2T N 2 AR 2T
B B 2 22 B 57 0.7349, e 45 )9?. > vk cos 42°.7 = 0.7349,
AREDGURERAEREARGATERER
HRELERRAROEER '

_ 1
,CSCH -s—:-n;—g-.

1
secd prvs

E 2 E12345BAZARE L THE
BRARE-RzABRREEN L kE % RS
(Tabular diﬁ‘erence), %] 4 sin 80°.4=0.5060, 4 3 sin 80°.43,
BB ZARSZAMEGIRFRES AR
¥% 5 Jm A 0.5060 z*ﬁ‘zsu@%m'sk{ﬁ, €0 sin 80°. 43=
0.5065. T 4n o sin30°47, WA KL T=8+4, K LR
Sz?aammﬁﬂ;ﬁ%ﬁﬁiﬁﬁ%42?ﬂ
0SB0 MAZREERCGUMRTZREERIACE

$1, 1 E 1L A 05000 Z kL, W B H R ZE B
sin 80°.47 = 0.5071, £k %1 #i. '



~ﬁnnkmnamﬁnw 3

S —
—— -

PR L AR5 R — [ R B R BT
BADBRABLASAEEEAEDENEBA)
B-BELDRERARERR L

AR 2 4R A S BK, Bl du R sin 30°434, 10 b
B 4% 55 = U 2 BOOF BB 8 45 % o AR, B0 Bt AR

B 80°.43<30°,434<30°.44,

ExPEB gin 80°,.44=0.5086

. sin 80°.43 = 0.5065
A3 35 = 0.0001

G 001 > I %% 48 2= 0.0001; 4 30°.434 5 30°.43 43
EZRCLBEEZREEEL Y
~ 0°.01:0°.004=0.0001:d

) d=0.00004,
H sin 80°.434 =5in(30°.43+0°.004)
~= 0.5065 +0.00004
= 0.50654.

%Eﬁlﬁmﬁ%ﬁ,ﬁﬂﬁﬁﬁﬂ’ﬁﬁﬂﬂﬁuﬁﬁdﬁ
M, R 50 i B 3 A 2 B R 0.8617,
lﬂﬁﬁ*ﬁﬁmﬁnﬁO%ﬂzﬁﬁw"ﬂ‘ﬂ!&ﬁﬂ‘
*ﬁ&ﬁ%m%éiﬁi@zﬁ$,ﬂﬂm£ﬁ&*ﬁ.
o k3T PR
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ooy = ;
WESBEE W -_ESREAIHE2ZE AN
LEMSERMS BB RS SRR A AR
BlF0Z R AN LERFERBMARSE S =
R AEEREEZAERE KA
BHRBZABS R A RBLERN» @&

-n) B3 W B 4 i
log 3.245=0.5112,

Jog 824.5=0.5112+2=2.5112,

_ 1og 0.003245=0.5112~3=3.5112,
#0072 I B 5280 0 VT B W £ 52 B O DY A 2
ERB-RRABERZ A ZEHA
EEOERZTEMRRA RN EERTRBREDS
HPEFAZHE REREARB EANEAELA
ZERORE &R

v
*amuﬂua

'maa&m&&mmm&mz%%xam*m
) il - 5 ﬁ $515,16 T ¥ 2 g 0°.00 F 10°.00 er_"a’i



 EAEBERMEREDY s

BB R F1 8000 3 9000 2 B35 3 B £ 19, 20 | W A
B 07003 10200 2 I 51 B | & & 80°.00 2 90°.00 ;2 £ &1
430 5 23,24 T AU 3 70 | 80°.00 I 90°.00 2 IE 4] M B
BOOBIC0ZRNNI K EFRESRELZ
e -
XEPLIGCHMMRRSOSMMAME10; fHn

log sin 25°.23 =1.6297 = 9.6297 — 10,

log cot 84".42 = Q‘.’9899) =8.9899 —10,

EREOCE L ZERESS IR0 ZREEQCE 1L

RESCIBWZEMBY S ETHZ— B ANK
A2 ok, MR T2 R A B

AR |ELEOCRILLIZ BB H° % 889 R 90° 2 W
1 R log sin x5;2.2419+10g(z) log eos 2°=2.2419+log(90~2)

(2 | log tan z°=2.2419 +log(.é) log cot 2°=3.24194log(90 ~2)

(3) | log col z°=1:_7581 ~log(z) | log tan 2°=1.7581 —log(90 ~2)

V.

RAERBRBEER
EREHEARBARAREELAELR
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