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tan 90° =o ) tan 360°=0 2=60° 8 2=0°, o cos?A=A. -

cot 90 =0 cot 360° =0 ﬁ COSZA *Zﬂﬁﬂz 1 ,k. )

see 90° = sec 360°=1 ; 2 A 3
(cosec 90° =1 \cosee 360 = R e tima 3

sin 180°=0 B IR A FRERR L.

cos 180'=-1 s

tan 180°=0 j

cot 180’ =

sec 180°= -1
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& /MOP=/MOP,
OP=0P', P’M=-PM.
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% s~ aym =N
=-—gin 4.

s gin(— 4)= —sin 4.
A3 cos(— 4)=cos 4.
tan(- 4)= —tan 4.
eot(— 4)= —cot A.
gee(— A)=sec 4.
gosec( — A)= — cosee 4,

@& /MOP =4,
ZMOP =90~ A,

s iU}
oP=0P!, .

P'M'=0M, OM'=PM.

8in(90° - d)=—F-=—~

.
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IZ)’;{I —%};=cos 4.
8in(90° - 4)=eos 4.
cos(90 ' — 4)=sin 4.
tan(90’ - 4)=c"t 4.
eot(90’— A)=tan A.
sec(90° — 4) =cosec 4.

cosec(90°— A4)=sec A.

g OP'=0P, LPOP' =90°

j] P'M'=0M, PM=0M",

sin(90’ + 4) =2 M _OM _cos 4.
8in(90° + 4)=cos 4. -
cos(90°+ 4)= —sin A.
tan(90° + 4) = — eot 4.
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(1) RRKZEBZM | (1) sin 120°=sin(90°+30°) =cos 3o’=5§.
sin 120°, : : ¥
cos 120°, cos 120°=co0s(90°+ 30°) = —sin 36°= 5
tan 120°, tan 120°=tan(90°+30°) = — cot 30°= — 4/3. :
sin(~ 150%), sin( - 150°) = —sin 150°= —gin(90’ +60°) = «- cos 60’— =5
cos(- 150°), cos(—150°) = — cog 150°= — ¢0s(90’ + 60°) =sin 60*:1/_3.
tan(-150°).
tan( - 150°) = — tan 150°= — tan(90° + 60°) =cot 60° =
(2) & A4+B+C=180° V3
Risk: @ 4+B+0=180, 5 +8 =00, BEC g4,
B+C_ . A
cos ) =sm?. 1] cosB+C—cos(90’ A)—sm— & €08 @%E..sin.‘;.
BiC A B+C gy 4
tan 27 —cot % tanZrC —tan(90 2)—00{;7.
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T\Ay/r M sin(90° + z)
% > x 8in(180° i )
x < ] +¢08(90° +z)
v ol M X X ¢0s(180° + z).
Y (2) BRAFRAMaz:
’ sin(180° + A4)

B /POM=A, /P'OM=180°- 4,

OP'=0P, /P'M'0O=/PMO=R/.l2%x /POM=A, /P'OM=180°+4,

R} PPM'=PM,0M'=—-0OM.

B . PPN
B 80 - )= = =sin 4.

8in(180° — 4)=gin 4.
¢08(180° — 4)= —cos A.
tan(180° — 4)= - tan 4.
¢ot(180° — 4)= —cot A.
sec(180° — 4)= —sec A.
¢0se¢(180° — 4) =cosec 4.

R=

OP'=0P, /P'M'O=/PMO=R/.
W P'M'=-PM,OM'=-0M.

. ° - PM_ —PM
sin(180° + 4) = 5=
= —gsin 4.

A3 cos(180° + 4)= —cos 4.
tan(180° + 4)=tan 4.
¢ot(180° + 4)=cot 4.
sec(180° + 4)= —sec 4.

cosec(180° + .4) = —cosec A.
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(5)

tan(180° — 4)

5 €08(360° — 4),
sin( - 4)
iR tan 225° g
cos (- 4005°) 2

fiff.

ERIE &bt &
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sim(270° — 4).
BoRKRAZ 6l
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R =cos z( - sin z) + (—sin z)( - cos z)
= —gin z ¢os z+sin z cos z=0.
Sin(180° + 4) = c0s(360° — 4)

tan(180° - 4) sin( - 4)

_—sinAxcos(-—A)
-tand -sin 4

~ SnAdcos 4 __cos A
—tan 4 sin 4 tan 4

_cosd_ _cos?d

sin A sin
cos A
tan 225° =tan(180° +45°)=tan 45°=1,
cos( — 4005°) =cos 4005°
=¢0s(360° x 11 +45°)

N

=cos 45° = %

(4) sin(270° ~ 4)=sin{180° +(90° - 4)}
= —sin(90° - 4)
=-cos A.

gin 225° _ sin(180° +45°)
€08 240° cos(180° +60°)
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) Z/LPN=A.

QP_QN +NP_ML+NP
0P —-0P = 0P
ML NP ML OL NP LP

=0oPp‘"0oP OL 0P LP 0P

gin(4 + B)=2=

2 & sin(4+ B)=sin A4 cos B+cos 4 sin B (ARK).

OM-QM _OM-NL_OM NL
OP OP - OP. OP

& _OM OL NL LP
. =0F 0P LP OP

b
3

N
»‘3[ eos(A+B)————

; »~ eos(A+ B)=cos A cos B-sin 4 sin B (AR).
@ER) 4, B BLELL , LAZARFERL.

*(1)
(2)
*(3)

(4)

AR sin 75° .

Ak cos 105° > .
B4nsin 4=, cos B=§,
3k sin(4+B). 8 4, B
BERAA.

FORB AR D = 21f:

¢os 75°=z sin 105°.
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*(4) sin 75°=sin(45°+ 30°)
=sin 45° cos 30°+cos 45° sin 30°
1 xﬁ_._ 1 x1

Y, R Y e
-_4_2§+1/4_2=167f_ﬁ.

(2) €09105°=cos(60°+45°
=eos 60° eos 45° — sin 60° sin 45°
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_EXVE —2-XV§
V246 _N6-y2

4 4

- %(3) eos A=«/‘1 -(_5.5 )’
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E
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=
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sin(A4 + B)=sin A4 cos B+ecos 4 sin B

3.3 4xﬂ__9+4v7.
[ s TR 20
(4) cos 75°=cos(45° +30°)
=cos 45° cog 30° —sin 45° gin 30°

V311V6v2

VZ 2 V2 4
sin 105° =gin(60° +45°)
=gin 60° eog 45° + cog 60° gin 45°

Y, VE+y/2
2 WJ’E"VE 1

& A6 A/2=(4/6+4/2)z.

o L NB-N2_(W6 - N2
" A/6+4/2 4

_8-24/12_8-44/3 _,
4 ; 2= 4/3.




—mErERRR F &= 3% 20)

BT o X -Z B W9 ] |
sin(4 - B)=sin{ A +(~ B)} (1) RK@xkzaxk:
=gin A4 cos(— B)+cos A sin( - B) sin(a + B)sin(a ~ B)

. z =gin%a — sin?
=gin A cos B—cos 4 sin B. B

=¢0s28 — cos%a.

(2) RigxkzaX:
cos(a + B)cos(a —B)

= s sin(4 - B)=sin 4 cos B—cos 4 sin B (AR).
cos(A - B)=cos{ A+ (- B)}

=cos A cos(— B) —sgin A4 sin( - B) = cos? - sin?g

=cos A cos B+sin 4 sin B. =c¢0s28 — sin’a.

& cos(A - B)=cos A4 cos B+sin .4 sin B (&AR). *(3) Bk sin 15° Z K.

-
(4) ﬂ gin A—gip

2 =29
sin B.-n.

R cos(4 - B) Z{inf?
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(1) sin(a+B)sin(a - B) *(3) sin 15°=gin(60° - 45°) =
=(sin a cod B+ cos a sin ) =gin 60° cos 45° - cos G0’ sin 45°
X (sin a €08 B — ¢os a Sin B) o e SR SO |
L B N W s o e S gt
=ginZa ¢0928 — cos?a gin28 2 A2 2 N2 j
=sin%a(l - 8in?g) - (1 - sinZa)sin?g N6 N2 _N6-42 N
=sinta - sin?s. i $
& sinfa+B)sin(a - B) =sin%a — gin2B (4) cos A=+ ~/1 -+ éi 2 1%%
=(1-cos?) — (1 — cos?B) =cos?8 — cos%.
: B=gf 1ol ]
(2) ecos(a+p)cos’a—B) cos B=d (ﬁ) = *4—1' 3
3

=(c0s a cos £ —sin a sin f) cos(A ~ B)=cos A cos B+sin 4 sin B
X (co3 a cos 8+ sin a sin B) T

60 40 il 9
=cos2a 0328 — sinZa 8in2B T +ﬁ 1
=cos?a(l - sin?g) — (1 - cos?a)sin’g i
% e =T 2400 + 99
=cos?%a - 8in?g. 2501 @ 2501
R cos(a+p)cos(a — 8) =cos?a — sin?8 2499 3301

=(1 - sin%a) — (1 - e0s?) =cos?8 - sin’a, lﬁ 2501°
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E _tanA+tan B _sin(4+ B) (1) 2R3k tan 15° .= {f.
A+B)'-1—tanAtanB' tan(4% 5) cos(4 £ B)
k- : . (2) Rk cot 15° 2 .
tan(4 - B)= tand —tan B _sin 4 cos Bicos 4sin B
= l+tan 4tan B cos 4 cos BFsin A sin B (3)&&tanx=§§
.. _eotAdcot B—-1 _(sin 4 cos B+cos As'n B)+eos 4 cos B AR
j;’{?ot(A+B) eot B+cot 4 " (cos A cos BFsin 4 sin B)+cos Acos B e
I!?M(A-B)=°°t'A cot B+1 _tan dftan B W (z+y) 2 — M5 45% B4
? cot B-cot A 1¥tan 4 tan B .
E eos(A+ B
cot(d B)= A4 LD) (4) RimHxA:
1

_cos 4 cos B¥sin 4 gin B
gin 4 cos B+cos A sin B

=(cosAcosB=FsinA sin B) +gin 4 sin B

(sin 4 cos Bxecos 4 sin B)+9in 4 sin B

~cot 4 eot BT-I.
€0t Bxcot 4

1+tan 4 tan 24
1

“Sec 24
(5) B2k tan 4 +tan(45° - 4)
+tan 4 tan(45°- 4)=1.
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(1) tan 15°=tan(45° - 30°

= tan 45° - tan 30°
1+tan 45° tan 30°
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L v
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(3‘) tan(z+y)= tan z-+tan y

() eotl=_1

1-tanz tany
g e |
o S
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318 4-34/3_,
=2 a2y,

& tan(z+y)=1.
& (zt+y) 2—EE 45°.

_1,8n Asin24
(4) 1+tan 4 tan 2A-1+m

_cos 4 cos 24 +sin 4 sin 24
cos 4 cos 24

—cos(A-4) _ cos A
cos A eos 24 cos Acos 24

=gec 24.
LA ;% 3
** Titan A tan 24 sec 24
(5) Zi=tan A +tan(45°— 4)(1+tan 4)

tan 45° - tan 4
1+tan 45° tan 4

1-tan 4
1+tan

=tan A+1-tan 4=1.

=tan 4+

=tan 4+ (1+tan 4)

(1+tan 4)
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3in 24A=2sin A4 cos A. | sin 24 =sin(4 + 4)

() & sin A=%, Rk cos 24 2.

o8 24 =cos? 4 —sin2 4 =gin A4 cos 4+cos 4 sin 4 =
2 ReE -
=1-2sin?d =2 sin 4 cos 4. (2 Weind=g, PR sn2d B
=2 cos?4~1. cos 24 =cos(A4 + 4) ecs 24 Z{H.

—cos dcos A-sin dsin 4 | (8) Wil sin A=2sinZ cos L.

oA ne
=cos24 — sin24 (4) REE cos A=coszi4é-*sin2-‘g-'-

=1-sin?4 - sin24
(8) sinz+cos x=a, sin22z=a,
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1-tan24
(6) BARE cos 24 =104,
=2 cos?4 ~1, a At ane

. =1-2sin24

=co0824 - (1 - cos24)
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(1) cos24=1-25sin24

(4) cosA:cosz/i)—_:cosli_mz*_‘l_,
e \2 2 2 :
=1-2x<~§-) o WET R (8) sinz+cos z=a. 1
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5 5 25 _sin?4
3\2 6) #id= cos’4 _cos?4 —gin?4
cos2A=1—25in’A=1—2><(——-) 14807 4" cos?4 +sin’d
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= 9 18 7 e L el e = 2
1- 2x25 =1- ot cos?4 —gin?4 =cos 24.

(8) sin A=sin z(%)=2 sin% coa%.

& 8in24=2sin 4 cos 4
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cop34~0F4-1 | & A=B, il FREH tan 4= gz
; 2cot 4 1-tapd
tan 94— tan d+tan A 7
1-tan 4 tan 4 1
(2) %tnnA:—a—,iU.l tan24 2 i tnfa?
= _2tan 4 g
s tan 2A-1——-tanﬂ.4 @) BEAR:
2 =¥
iR, 1% 4+tan 4 tan 2A_655ﬂ+3'
_cot?4-1 A :
cot 24= e (4) 7% tan A=2, Ry sin 24 2 nfa?
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BARR cot A—-2cot 24=tan 4.



(FE=mx39) —HKAZEDRYZNERE

(1) t=n A=tan 2/ )

A
2 tan—z— ]
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A
1-tan?—
an’s

2 tan 4

(2) tan 2A-— e P (

=2
-

0| oo w| 20

=9
(3) 4-+tan 4 tan 24—003 2A+3.

“ e
% 1+tanAtan2A———cosZA.

cos Acog24+sin Asin24_ 1

cos A cos 24 T cos 24

cos(2A - A) 1
Co3 Acos 24 oS 24
cos A 1

eos A cos 24 cos 24

 Seept o
cos 24 cos 24

ENELTERD.
(4) sin24=2sin 4 cos 4
_28ind o, 2tan 4
B g

2tanA _2x2 _ 4

(B) eot 4-2 cot 24 =cot A—ﬁ%‘f’%‘;})

_cot?4 —eot?4 +1
cot 4

=cotAfun A
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=sin a(l - 2 sin%a) +cos a(2 sin a cos a)

sos3a=4cos’a - 3cova.

=gin a— 2 sin3a + 2 sin a cos?a 1 iy ?
Eﬂn&i—:’mna tana =gin a— 2 sin3a + 2 sin a(l - sin%a) (2) BRI sin18° Zﬁ,a*
1-3tan’a =3 sin a - 4 sin%a.
5 ‘ = 5 cos 18°,
3cota—cotda | cos3a=cos(a+2a)=cos acos 2a—sin a gin 2a 3 3
H st Bhbbis = 3s —gin 3
i 1-3col’a =cos a(2 cos2a—1)-sin a(2 sina ecos a) | (3) sin®a= -—“—l—ad—l:
=2 cox3a—-c09 a— 2 sin%a cos a 4 ks
=2 cos’a—ecos a— U1 - cos?a)cos a cos%:W.
=4 cos’a— 3 cos a. ~ : : G
tan3a=tan(2a+a)= W Jatann 4 M =
1-tan 2a tana cogasin 3a+uin’aeos3a
2tana 3 .
k= T-tarta’ "% 3tana-tan% Tt
2 tan a ~71-3 tania -
‘ 1 e zatan
|
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(1) sin 3¢=3 sin ¢ 4 sin3p o0s 160 =V —slE = ~/1 6- 2V5
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=3 0x(5) =5~ s AR T
2) 18°x 5=90°, 18°x 2 +18° x 3=90°, 8 mats

18°x 2=90°-18°x 3.
o~ 8in(18° x 2) =sin(90° — 18° x 3).
2 sin 18° cos 18°=cos(18° x 3).
3 < e 5 0 . R cos 3a=4 cos®a—-3 ¢os a.
2 sin 18° cos 18°=4 co0s%18° - 3 cos 18 = cos’a=3 e 30‘-

o 2sin 18°=4 cos218° - 3. 4
2 gin 18°=4(1 - sin?18°) - 3. (4) eos?a sin 3a +sinda cos 3a

e ; =cos%(3 gin a — 4 sin%a)
4 8in?18° + 2 ¢in 18°-1=0,

gin 3a=3 sin a — 4 sin3a,
3 sin a - sin 30‘

. b
e BSIN°a i

+gin3a(4 cos’a - 3 cos a)
= e 18°=‘_1_f.V_5. =3 sin a cos a(cos’a - gin%a)

o
AR@FEN. - 51 Loty
3 sin 4a _ 3
4  4dcosed do

& sin 18’:*_/%:1.
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".’, tan 4
1+tan24’

i BRI cos 20 sec? ¢=1— tan2f,

% & costd — ginto =coy 26.

1-tan24
Rﬁ m—coa 24.
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(8)

(©)

B

B

cos 34 +sin 34

cos A—s8in 4

sin3A4 cos3d_g

gin 4

cos 4

=1+2sin 24,
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(1)

(2)
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(4)

2tan A _2tan 4_2sin 4 =
1+tan2d secZd cos 4 g

=2 sin 4 cos A=sin 24.

: i
29 = (0826 — Sin2
co8 20 80020 = (cos?9 mo)xosT

cos?9 sin?@_, .,
=cosTg coso e
costp — sindy = (cos?) + sin29)(cos2) — 8in29)
=co82y — gin%9 =cos 24.
_sin?4
1-tan?4 "~ co9?4 _cos?4 —sin?4
1+tan?4 T Sin%Ad ¢os%4 +sin24
co3Z4

=co3? 4 - win?d =cos 24.

(5) cos 34 +sin 34
cos A -—sin 4
_4cos?4-3 cos A+3sin 4-45in34
cosd —sin 4

_4(c0s*4 - sin®4) - 3(cos A -sin 4)

cos A-sin 4
=4(cos?24 +cos 4 sin A +sin?4)-3
=4(1+sin 4 cos 4)-3

=1+2sin 24.
gsin 34 ¢cos¥A4
® sin 4 cos 4

=3~-48in%4 — 4 co?4+3
=6~ 4(3in4 +cos*4) =2,
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:m—ucos g=3[sin(a +B) +sin(a - B)]. si:n(a +B8)=sin a cos 8+ ¢o8 a 8in B, | (1) KRR

€03 @ sin f=3}(sin(a +§) —sin(a - £)].
\ED'S @ cos p:;[cos(a s p) + cOS(a + ﬂ)'}

E&nu sin B=3[cos(a - g) — cos(a+8)].

sin(ea — 8) =9in a ¢os B—¢od « 8in B.
e =48 o, % ©. — &K, WA
BoAK.

L= &KL cos(a+ B) B
cos(a— B) hi@Z.

cos(4 + B)cos(4 - B)
-¢08(B+C)cos(B-C)
+cos(4+C)eos(4-C)
=cos 24.

(2) 8R3#k 4 gin 4 sin B sin C

BREZZHMZER.

(3) BRiik sin 20°cos 5> BHIZ

AR

(4) RaxA:

-¢08 20’ cos 40° cos 80°=1.

15 Rk 2il: =

8 gin 20° sin 46° sin 80°.
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{4) cos(4 + B)cos(4 — B) - cos(B+C)eos(B ~ C) +cos(4 +C)cos(4 - C)
=13(cos 2B+cos 24) - 3(cos 2C +cos 2B)+}(cos 2C +cos 2.4)=3(2 cos 24)=cos XA,
(2) 4sin 4 gir Bsin C=2sin 4.2 sin B sin C=2 sin 4{cos(B~C)~cos(B+C)}
' =2 gin A eos(B-C) -2 sin 4 cos(B+C)
=gin(4 + B~ C)+sin(4 - B+C) - {sin(4+ B+C) +sin(4 - B-C)}
=gin(4 + B~ C)+s8in(4d - B+C)+sin(- 4= B-C)+sin(- 4+ B+C).

sin 20° cos 5°=1(sin 25° +sin 15°)=§i_‘%3+5121_51 :
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=2(sin 100’ - sin 80°) +4/3 =2(sin 80’ - sin 80°) +4/3=4/3.
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3

(C))

(8)
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B2, :
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. :
Bz, y,2 BEEHREN
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sin x +¢os z.
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=2 sin 45° cos 30°
=2x71§xl;§=ﬁ£=%v6.
co8 4 ¢0s(120° + z) + cos(120° — z)
=¢os z+2 ¢os 120° cos =
=¢o08 z+ 2(—e¢o08 60°)cos =
=¢o08 z+2 % (—3})cos z

=¢03 x—¢08 2=0,

2

(5)

(€

=y

z+2=2y. 7
S z=2=2y-2)

sinx—uinz=2cos‘%fsin‘?'_;.f

=2 cos y sin(y - z).

gin z + cos z=sin z+sin(90° - z)
. =2 sin 45° cos{x—45")
=4/2 cos(z - 45°).
cos(z - 45°) 2mA 1;
cos(xz —45°) ZHHS ~ 1,
S PRZERE A2,
8B -V2

el e et g St
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52 = TR (B mcos 4, K sink, cosd ) (F 8 = £ 3% 49)

& amd =l e

Sl 1-co1 4
ﬁn?—;t;«———-—.s .
F: 8

€Oo8

0 A _1l+cosd
2 T

A 1+cos A4
cos.z__iJ_T__.

(2

“(3)

4@

= i EA i #
=1- in24 = - 33
:M/l—czos 4 cos 24=1-2sin24=2 cos24 —1. (1) Bk vos 790 =A/5 1’ -
T .. eos A=1—2sm2£_29052%_1_ gin 36°.
i‘/1+coq A4 ;

e
o —
S cos 315°= 7, R
cos 157.5° 2 4.
2 tan 22°30' Z{fL.

A_ sind
2 1+cosd

B2,

_1-cos 4

t ’
g sin 4
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(FEZ %4 A 02= AT (B eosd, ke, cosld) Zmmme

(1) sin36° BIE, 5 1'—1‘
[T=cos 72 Vl”'vs[l - M e VF
ot —cos 72° _ ot
8in36° = g = 3 Ve
NVE=A/5_VI0-24/5 eAVA=d on) SN ESIR . e 1
= ""4*—V‘ viii Varsnase-n - ¥21
-
13003 815° _ ‘/1+_ = oA _2sini§-cos% sinfj_ 4
(@) oos 157.5°= - L1008 3157 W ramd ot T
T3
__,\/v3+1__~/3+~/3 : S
= a/V3E1_ _ [3+43 %
24/3 6 = 1-cosd_ 2 sin’ =
= - Y184 Z——w- o4 2 sin i;: cog ﬁ;_
e

A
=tan<..
2

B
A
cos?




1)£(®), M
sin-‘%=%(;t V1+9m A& V1-sin 4).

eos%=l(£V1+§in AFV1=sim 4).

Bhn LA, Wik aNZ R H (1) =
(2)

HRL= AT (aamsmA ®aing, cosd) (FEZ M % 95)
a8 = g BA ] |
siu%:%(:t&/1+sin A+4/Tem 4). (sm‘; +cos—g-) (1) W sin 100° =, B
Y s % sinb0° B
g A > |
cos%:%(*v'l*"m AFV1-sin 4). _sm27+cosz g risigs cos 50°.
; S AN
~ (sm7+cos—2—) =1+sin 4. (2) Bknsin30°=}, &
. sin%+cos~‘;_=:tﬁ/l-—+nin.a. @ #H sin 15°.
A ¥, (8) tan 4=1, . WRitH
sind _cosd =4 4/T-im 4. @)
2 2 sin.‘;_.
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1)

)

& $ sin 15°=

R o

s PARWE ;
gin 50° + cos 50°=4/1+sin 100°,
sin 50° — cos 50°=4/1—sin 100°.

(*+ sin 50°>cos 50°.)

» gin 50° =3(4/1 +sin 100° +4/1— sin 100°).

o sin 50°=3(WT+s+¥/1-9),
. e0850°=3(A/T+s-A1-3).

30°_ A T e P
eos—2—=eos 15°, sin T=sm 15° {ABBIE,
H cos 15°>sin 15°, kAR, 5

‘ ¢og 15° 4 sin 15° =4/1 +sin 30°,

cos 15° - gin 15°=4/1—gn 30°.

AR, 18

4/1+sin 30°~A/1—¢gin 30°

®

-
e

in 150=V3-1_#6-42
sin 15 BV, i

1+tan24 =sec?4.

sec d=¥/TFwontd=44 o223

% %-( +4/T+sin A+4/1—sin 4) g
='z‘(* 1*“5‘*4/1??).
IR )

1ogad
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=% = +
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.;:Zn(A + B)sin(A4 - B)
=gin24 ~sin?B
=¢052B - cos?4.

cos! 4+ B)eos(A - B)
=c¢0924 ~sin?B

=¢os2B - gin?4.

sin(4 + B) =sin 4 cos B+e03 A sin B,
sin(4 — B)=sin 4 cos B—¢os A sin B.
2 sin(4 + B)sin(4 - B)
=gin24 cos?B - cos?4 sin?B
=s8in?4(1 - sin?B) — (1 - sin?4)sin?B
=gin24 - gin?B
=1-¢0s24 — (1 - cos?B)
=¢o92B - co24,  _

st At e kTR 2.

(1)

(2)

(3)

(4)
(5)

il cos?4 - c0s34
=sin 44 sin 24.
RETR:
ccs?d +cos?( 4 - 2B) -1
=cos 2(A4 - B)cos 2B.

K| 8in? 4 —gin?B

cos?4 —sin?B

~ tan(A + B)tan(4 - B).
R 0'n2100° - 8in250°,
# tanZz = tan(a + z)tan(a-a)

i sin 2’:::4\/2‘ sin a.
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(1) cos?4 -cos?34 (4) sin2100° - 8in250
=9in(34 + 4)sin(34 - 4)  =sin(100° +50°)sin(100° — 50°)
=gin 44 sin 24. : =gin 150° sin 50° =sin 30’ sin 50°
(2) 0824 +cos2(4 - 2B) -1 : S =} sin 50°.
=c0324 — {1 - cos?(4 - 2B)} (5) tmzx=gilx(a+z)!in(a:;r)=in’a-sin’:_c.
cos(a+x)eos(a—x) e€o8%z - sinla
=cos24 - sin%(4 - 2B) gy

. e g A b
= #%- sinZr(cosx - ginle) = cox’a(ginZe — sin?z).
=cos(4+A - 2B)cos(4d - A+2B) : : ‘

‘ & 2 8in2x cos?z=sina(sine + c0s%r) =sin%a.
=cos 2(4— B)cos 2B. %
. 2 3 & 4 sin?z cos2r =2 sin%a. >
3) sin?4 — sin?B _sin(4 + B)sin(4 - B) g
( cos?A —sin?B~ cos(A+ B)cos(4 — B) S 28in z cos z=4/2 Sin . :
=tan(4 + B)tan(4 - B). s sin 2z=4/2 sina,

—~——




5 & X B & &)

(FEEAH%D

2 &= <. i i i)
Fil) ® 4, B, C BEfMEr=aNExA: (1) ®A+B+C=2r, KEBRK:
gin 4 —sin B+gin O'=4 sin?cos?Bsin?c. sin 4 +'sin B +sin C
: = = sinB+ C’inC;AeinA;B.
W) sin4-sin B+sin =2 cos? * Bsind B  sin(4+ B) 2 5
e (2) REXRZEA:
-4 A+B,. A-B . A+B __A+B &
=2 cos_z—sm Ss +2 sm_z_cos_§~ A;—B_ i;311441.2 B
=2 eos—A—;Lé (sin“1 =8 +sin,‘4;B.) __2sinB
’ " 2 2 cos A+cos BB
1t
=2 cosiéﬁ(? sin;;.cos_zlz
=4 (:S%Bsin_gcosﬂg :

st ot
=4 sm?sm?cos-z...
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(1) sin A+sin B+:in ¢ @) tanA;B—tanA—;—'E
=2 sin‘ifgééosA;B+sin(A+B) L AWB o d=B
—2 it Booed =B g At Bogd tB | = AZ,,—MAZB
=2Sin’AT+§ cOSA;B +°°SA;-B) siDA;BnMA;B— cO°A.+.-B"ir'A;B
=3 23005 Ao0s B) o
e ELe EL A SR

%(ooa A +eos B)

= 2sinB
co3 4 +cos B




%

w & X B B8 #D

F = % 3 61)

e % 8 58 2 4 8
Fors 2 tan2 Rk 2 HER:
Pt tan a= 2
‘ "1 % = ) gin3 A-gin2 4
' 1+banatan% L sm3 A+sm2 A4
2 tan2 —ootdd
Biec a. 1+tana tan%: 15 2 tan—g— coto= ta.n :
4 E 1-tan2> & g
: @ Trme e
3 2tan2%  1- tan2 +2 tanz—-z— i
=13 2 ®) 1+ta.n(A+B)tan(A -B)
3 1- tanZ% 1- tan2? 1-2 ﬂm2 B
> . coszA 53
1+tan2% : si.n2% 'EinZ%
= e LA a e
20 20 20
1 - tan 3 €os 3 cos 3
cos2® 4 gin2 @ E
= ——2-.—% = olé =ge¢ a.
cos2%- - qinz% gong
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F@E=/%62 BERXMEZBRE (D)
9 co34 +24 ;34 -24 (8) 1-+tan(4+ B)tan(4 - B)
@) Sndd-sin24_ 2 2 : :
shodtein2d o SA+RA  JA-24 —148in(4+B)sin(4 - B)
. ) F) cos(4 + B)eos(4 - B)
cos5£sm£ =1+ s__—__inz A —sin’B
- =cot 52‘4 tani;. eos?4 -sin?B
54 A
L ey _cos24 —sin?B +sin?4 —sin?B
cos?4 —sinZB
2 sin v cos? 8
@ gna+sing_ 2 2 = _1-2sin?B
cosa+eosp D gos a+ﬁc°sa;§ ¢0s?4 —sini3’
sm“ ;ims : =8 .

cos® ;BCOS =B
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far=y, LA | (1) loggdl=0. (1) a=1, loggl =0. (1) Bk logy32.
log,y =, Wz ¥ | (2) logea=1. i) ol =ty Wogya=1. 2) & log(%?)
274 % % 5 % loggm=z, logsm=y,
Zha BEyZ | (3) loggmn=loggm + loggn. Bl m=as, n=al. =g lOg%:b,
i %m ( _"i = — = =
- : (4) log, - log,m —loggn.| (3) ‘mn a%a¥=a%tV, R % logz, logy.
#ilhn 3°=243, §& o loggmn=x +y=logam +loggn. o e
ﬁ log3243=5, W (5) bgam’):p logam. (4) ﬁ;a_:zal-"‘l/‘ (3) ?ﬁil T3t
' 1 n a¥ 1
> 6) I — lo X
SIBBLU 3 BRE | (6) logra e P i s N i v
o e n
o Bk (&) log m=logigm. (8) m=a?, mP =P, =logym.
loggm?P= px= p loggm. (4) ®& lozg9=a,
= B) 4 loggm=z, logym=y. logy5=b, g
z v
= 2
U a*=m=20bv, logyg2 = Sab 3

o al=b, b¥=aq.
logh=-=. logya=Y.
0gq 5 R logya -

& logya=1/loggb.




FE=A% HBZEREAKXZBEAME
(1) log; 32=log, 25°=5 loga 2=5x1=5. (3) loge m=z,
) o (22)— ae~iiinasnssosnissamarsarsisntpesnistarss 1) logy m=y,
at=n =bY,
JORS by ~vsvgaresss anissinerseshuessonsiiisdesoinsss ® = 3
v a¥=bh 3
# (1), log 22+ log y2=a. j

2log z+2logy=a.

log z+log y:% stvsvaranesens(3)

# (2), log 2 —log y=b reerraresss Shides )
(3)+(4) _a+2b
-T', 3 Iog Ir=- y
3)-¢) . _a—2b
R v log y =

(4)

z
log, 6¥=1og, b.
% =g, b.

x P

IOga b

t logg9 =a, 13 84=9, gp 23¢=32
H logs5=b, 13 3"=5, ..
52=(232) b =93%a),
102=23"+2,
MBI 10 SR> B, &
2=(3ab+2)logp2

2
o lmg=cn

325 =52,
92 % 52=22 x 2360,
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1
i =B = Fgesiit FIEF 8 E3HH fid |
, SRR BE N2 10 B E 2B A log(V x 10?7)=log N +log 107 =logN + p,| (1) A BE 8=
i B 3K 10, SRR ER. log%_log N —log 10P=1log N — p. 5 0 BR LB 2 bR
P 100=1, log 1=0; 10 %2
= 10t=10, log 10=1; pim  log 4.215=0.62480. @) monBRge
'F 102=100, log 100=2; log 421.5=10g(4.215 x 100) s
& 102=1000, log 1000=3; =log 4.215 +log 100 log 2=0.30103.
 104=10000, log 10000=4; =0.62480 + 2 @ E’](i)u c i
=2.62480 ’
01 =1-107, log01=-1; £ e 1% 4 45
10 : log 0.04215 = log(4.215 = 100° DTN AL dn AT
- 0.01 _L_lo—z log 0.01= —2; =log 4,215 - log 100 1l
- =0.62480 - 2 log 7=0.84510.
0. 001_——10-o log 0.001= - 3. =3.62480.
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FE =/ FANBZERUBREEWERS

1) #m (2) lag 21=11 log 2
log 4.315 =0.62480, =11x0.30103
log  42.15 =1.62480. =3.31133.
log 421.5 =2.62480. HEES 3, SR 2B,
log 4215 —3.62480. 1\22_ 1
log 42150 =4.62480. e (7) mow <?)
log  0.4215 =1.62480. =ifes 1-law )
log  0.04215=3.62480. S 2
BZEREmS Bz, MRS 0, =R 1, = S e
53 2, ARLAS 3, BNILAEIRG 2 i 1. At :
B &, LRI 2 A B MR — R T, =ILaen
HAI 3, 6 RS R 2 g | ) ERCERE.
St . st 11, (1) 2 1 BrH M e B
' % 11 4.




log 485.4=2.68610.

t

log 48.55=1"68619.
HEE X243 0.01,
H|WB > %55 0.00009.
4 log 48.543 - log 48.54 ==z, {]
0.01:0.003 =0.00009:z.

- _0.003 x 0.00009 _
s, s ea =0.000027.

<~ log 48.543=1.68610 +0.000027
=1.68613.

(E®R) |WEED P. P. 2857 ,0R
in BIRR R GLB)Z & R

(4)
(8)

(8)

ARk BN E B (FE= 8350
 EHERTHARE | "B A XTHESR 5] |
. K 485.4 M. Bl Sk 48.543 X :i. (1) &k log 1050.9.
- BE, EERDRE, BB ZRANY 2 ER (2) %k log 600.
log 4.854=0.68610. HH. =
log 485.4 251813 2. log 48.54=1.68610, (8) BAR logV/26%.

sk log{ (V/386)3 x 47).
Rk log 15764.

e 10n(2.013)2 % (0.0593)F
R log = ois -
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AR Bk 8B R ERE

(1) mE,S log 1.0509=0.0215614.

log 1050.9=3.0215614.
(2) Hi$,33 log 6 =0.77815.

- log 600=2,77815.
(3) log /262 =_;.log 262

=1 9241830
3
=1.20915.
(4) log {(/386)3x 47}

=310g 386.+10g 47

o

0] e

x 2.58659 +-1.67210
=5.55198.

(5) log 15760=4.19756,
log 15770=4.19783
10 4=27: z.
x= o =10.8.

-

log 15764 =4.19767.
(&) 27 /3 783 B 756 - .

4 £3 15764 5 15760 =32,
10.8 # 2 Hatal 5, 4% b ) SRk M3
(2.013)2 x (0.0593)%
(6) log =G oteay
=2 log 2.0131%101; 0.0593 — 4 log 0.9124
3

=2x0.30384 + S 2.77305 - 4 x 1.96019

='0_.60768 +2.15958 - 1.84076 =2.92650,
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YYHBRPREE HuBExPmESE 5] -
411. # logz=5.85739, &k | #. log z=3.09188, k =. (1) # log =2.81291, R K
AR h 2 2 WEL. 3.09188 R ERch 2 2 §Lat.
i, 13 3.09167=1log 1235 (2) # logz=4.18632, Rk
3.85739 =log 7201. 3.09202=1log 1235 HEAA LR Pz 2 BB

o 5.85739=1log 720100.
z="720100.

log z=1.85739.

o 2=0,7201.

@2

Vﬁﬁ'r e
|

35 1
21 z
& 8N =1: 7
= 4 S aa
oo :r—ﬁ—?—o.(i.

o - 2=1235.6,

(3) BRAIWBk 0.318 &1
(@) 3k 0.3663265 g ir HH.
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(Fm| = g %60
(1) H3%,#8 log 6.5=0.81291.
& xz=0.065.
(2) log 2=4.18632

3, log 15350=4.18611
log 15360 = 4.18639

10 28
x 21
10: z=28:21.
Sl 10—
=5 =%.5.
> x=15350+7.5

=15357.5.

(8) g% 2=0.3183, A
log z=3 log 0.318=3 x 1.50243
=3.50729 =1log 0.032157
= 0.3183=0.032157.

(4) B x=~/0.3663265, @
Tog x:%log 0.3663265 =% x 1.56387
=(-3+2.56387) +3=1.85462
=log 0.71552.
PRk 3 LS 0.71552,
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log sin 15°40’.
iz, K1k 9.43143. ;
- RAEERZ R E A 10,
. log sin 15°40' =71.43143.
@) ERETR 10 FlEZ
- ik
L sin 1540’ =9.43143.
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EMERTMESR

e P

.

log sin 15°41'20",
LSES
log sin 15°41’ =7.43188
log «in 15°42' =71.43233
1’ 0.00045
2071 2
6077 20" =45 =,

o 45%20
= 60

log sin 15°41'20"
=1.43188 +0.00015
=1.43203.

=13,

(1)

(2)

(3)
@)

logsin 4 J log cos 4
ZiEn e

SRS o3k B, PR
A2

Ak log sin 25°34’ 4577,
Bk log cos 25°347 4577,
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AARORE=H

B B B I R

(1)

2)

3)

sin A J cos A At 1k, MR S

FBIENBHERE 0.
IEGX RIEY, B H GG’ i b 2 B

ERER R 240, BRSO K B A A2 Bk 2.

log sin 25°34’ =1.63504

log sin 25°35” =1.63531
60"’ 27
45" o
607 T 45/"=27 ¢ a.

= 27 x 45
S z———GO——20 .25,

»~ log sin 25°34'45’/ =1.63504 +0.00020
=1.63524.

(4) log cos 25°34’ =1.95525
log cos 25735 =1.95519

60’7 6
45 z
603 451 =62 x,
—ig()éﬁ_ﬂzﬁ
log cos 25°34’ 45’7 =1.95525 - 0.0000435.
=1.95520.
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e 7 o e

i - . & A A
© i i, 5 0, b =R K. oA=& (L HERL T
P a £€=90°,

»~  log tand=log a—log b. AC=5 R

A Ri3 A #8607 i B=90° -4 R#§ B. BC=2 at"

:° lb H ,i:.zsin A. Bk ZA-'

[+
B a lgg c=log a—log gin 4. (2) ﬁsﬁ’é ABC' l

e BB T R4 € 4. £ =00

AC=12 ~}.
b=Ac2-a2=4(c+a)(c—~a). L A=25°

% - 3 = ;
APER c BiA—Bak. log b=%{log(c+a)+108(c—ﬂ)}. BUR ¢ &

Fi—f AR—&b %

o

>
%:cos A,

log c=log b-log cos 4.
TELED 7] oK1 ¢ EB.

®

BEA=ALHAZ
SHTH THER
4.319 A48 5.238 &
FZER A=
2 A



JIBBSRE A= AT M s

j

(FE=fH%64
1) tsnA:% A W, c=13724. Z& 13.24+F. |
% /‘/} (3) M, LC B, CD BUAL=5, 4D |
=T=¢R. & = =5.238 &%, BD=4.319 A% GRISEE,
log tan 4 =1log 4=0.60206 =y
log tan 75° 57/ =0.60162 4
log tan 75° 58’ =0.60215 s b 3
T 53
’ x’’ 44 B * =4
60’12’ =53:44. 1
o o 44%60_ L 4
i . e e 2319 5.238 ?
L) = o 7
s LA=T5°5749.8", Pl e T ]
L R, £ b 5.238 :
Sy # log tan A=Ilog 4.319 - log 5.238
e coR A =0.63538 - 0.71917
€,
log c=icg b—lolg cos 4 > 3 =1.91621 =1log 39° 30’ 26",
=log 12— log cos 25 . = 1 967
=1.07918 — 1.95728 4 e A=l B0
. T B=90° - 39° 30’ 26"" =50°29 3¢"

=1.12190.
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L | EE R = (1) B AABC, % 2a- 3b2=4be,
i v sRC i > 2 sin?d - 3 sin?B=4 sin Bsin C; R
e > ¢ R=AB2 @) # AABC, Rik:

=%, 4, B, C BB ° . a(sin?B +8in2C) =sin A(b sin B+csinC).
&b, c 254, CD=asin B, 3 e 4B C -

CD=b sin A. @ Ra :f 23 &
+

¥ S a8in B=bsgin 4, a-z—b—c=005—2—, Rz
-5 b * = = ; 4:5:6
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a b c

Snd smB smC
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b € A_B_C _A+B+C_180°
e =d, fi Lo S Haw A0V a0,
Bty o e B o s 7 - e
a=d sin 4, A=40°, B=60°, C'=80°,
b=d ‘in B, a b
I
il i ésnA smB smC’ =
P FARRA 202 - 362=4bc, B : ‘%£=d sxr;;i—f-d;m C=sin2A‘+si];1(Z'
sin sin
2(d sin 4)2—-3(d sin B)2=4(d sin B)(d sin (). |
e ).2 s 2) e Rdoint _sin 40° +sin 80° _2 sin 60° cos 20°
2 8in?4 - 3 8in2B =4 gin B gin C. 2 gin 60" 9 sin 60°
12) ZiZ=a(en2B +s8inC) o=, 20°—cos.A
=d sin A(sin2B+sin2C). 2
A2 =sin A(d sin?2B+d 8in2C) *(4) Q_ﬂ = b e A O )
=d sin A(sin?B+sin?(), $nd N0 C Sns
3 2 s b == 0.
.e ﬁ&*ﬂﬁ. I—?—?'
v —l(_)z aQ:
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i“,‘t | a?=b2+c2—-2bc cos 4, b%=c%+a?— 2ca cos B, c2=a?+b2— 2ab cos C'.
E A e A A
4
. B 2 o B ¢
:
8 5) L C>90°, Mg +=,18 ix C=90°, R cosC=0.
? 0<90°, pysf e, B AB'=A4C"+ BC*+2BC-CD. AB =40+ BC .
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