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4 sin(z-9)=CF=PE-GC B
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(" BRBA, sin B IIEE)
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D=4/1— = —
sin D= ovs | oV
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V'3 Vg 6
V3 i:v3 i3
5. tan(A-B)=—2=Y3 4+V3 _ 18 o
14 V3 V'3 +3
4-~v'3 "44V'3 13
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=
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b. 3% = (sin  cos y+sin y cos )
X (8in & cos y —sin ¢ cos )
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= gin? % —sin? y(cos? z+sin z)
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e =cos®zcos’y—sin sin’ g

=cos? 5(1—sin®y)—~sin’ z sin® g
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tana tanfB tanatanf

=a,tanata.n,8
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@ 8in a sin 3 _osin asin B
gin Beosa—sinacos 8 sin(S—a)

=
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12Ftdnztanx T1Ftang ( 4 )
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RENIEE
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—cos Asin B
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tan 54 -t 3 4
1+tan 54 t:n 34

fi=tan(54 —34)=tan 24
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—cos(z+9)siny
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<
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“
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=:cos’ s —sin?y
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_sec 2a sec 23— (1 +tan 2a tan 23)
" gec 2a s:¢ 28+ (1 +tan va tan 28)

4(ab+ed)?
a-—b%+ct—db)
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VT TV
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tan 6= cosf cos0sinf 2sinfcosh
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a(1—cos 20) =b sin 20
&n @ cos 20+ bsin 20=a

(BALA sin 7, cos 3 HFIR)

2, KE=cos(2%+%)=cos 2w cosx—8in2zsne
=(2cos’z—1)cosz—28in®zcos
=2 cos % — cos £ — 2(1 — cos®z)cos &
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b, Z&i#=sin2(2z) =2 sin 2z cos 2z
=4 sin z cos (1 —2 sin® )
=4 sinwcoss—8sindzcosx

(9 ) A0 20BN T
c. Z@=tan(2z+z)=r3n oon

2 tan % 3tan ¢z —tan®z
1—tan?z tianz 1—tan®s
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iv1—-eoszfc sinz
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v1—cog’s sing
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28in 3 LCO8 3 & _ 2sin§xcos§m

E@= 1 cos?}z+sin®la
2sin } 2
cos}a; 2tan 2
==cos :t:+s1n2 P W
COS Ix

sindztcosiz= v (sin { zt cos £ )*?

=~/gin?1x+cog?iwt 2 sintwcosin
=+1tsing
EB=sintx+cos iz
=2¢infzcos fo+1—-2sin? i

=1+2sin x(cos § #—sin { )

=1+42sin &V (cos 15 —sin ;)2

=1+42sinleVeos? e +sin?izs—2sin}zcos s
=1+42sin faV1—siniz
c. EB=hE
ZrE =38 sin z— (3 sin x—4 sind %)
=4 sin® x=2 sin 4(2 sin? z)
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3 —1
iz gin 25 sin4ds 2 sin 2% cos 2%
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2 sin 22 cos 2% sin 4%
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24+ (1+cosdz) 9. 2+ 2 cos® 2z
9 sin® 2% 8 sin® x cos? z

1. 75%::2'

. 1+cos?2z
2 sin?x cos’z
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K ARY 9 cos x="2+~2F 2 cos 4z
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2co846 +1
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2cosd46+1

i (2c080-1)(2c0820—~11(2cos4f—1)
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R, g tan g ot —#ig,

sing_cosx_ _ cos®z—sin‘y
cosx sing 8in # cos x

f. . tang—cotz=
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2 tan 22— 2 cot 22= —4 cot 4z
4tan 4o —4 cot 43= —8 cot 83
LNz
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+cos’z sina = sin®a/ cos?z + sin%z) = sin’a

240° ¢
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1+ c08(240° — 2)
2

_.8+cos 25+ 2 cos 240°cos 2%
‘)

&

(HFRR 3% 4 7 R B T A )

.. 8+cos 2 —2 cos 60°cos 2z
2

. 8+cos2x—cos2z_ 3
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10. a. tang=i

(1+e)(i—cosu) ’“}Gtan'i
(I—ei(l+ecosu, ~Vi—e 3
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2 8in A cos A cos 44 _ cos 24 cos 4 4, gin 24
o3 Asin’4  cos’BASNZA  cos 24

_ cos 64 +cor24 cos? 34 —sin%4
=3 oos? 84 sin’ A " 24= “cos® 3.4 sin’4 tan 24
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¢0s ba= 16 cos’a— 20 cosba +5 cos a
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. 16 cos®z= 2 cos 3% cos 2%+ 6 cos 2% cos &
+2 cos 3246 cos x
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s i 2 sec44—1 _tan 44
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26.

28.
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=4 (¢08.80° +cos 100° +cos "0°)
=4 (cos 80° — cos 80° +cos 60°)=1/18
29. " sin 20°sin 40°sin 60°sin 80° = 3/16 (B+=)
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Eé an( 4 10) 1+ tanitanl 14 tan T
4 10 10

) I —
(1 tnT) (1-ivE=TovE)
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=
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T 10
+00313 + 08— 18 )

=9 cos—kcos“2

2
six 13(co~ +co~1—n+ 0813

1 4m 47 12w _ . 87
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1 127 1 T
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ssml—3 13
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3 87 8 Qr
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45 =2 cos(a+B)cosy+2 cosy cos(a—B)
=2 cosy(cos(a+3) +cos(a—f))=4Il cosa
46, A% =2cos(a+B)cos(a—B)+2cos(a+B+2y)
x cog(a+f3)
=9 cos(a+B)(cos(a~ ) +cos{a+B+2y))
=411 cos(a+B)
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8. B I sin(a—B)

_ X(cos(a ry—B)-cos(a+f !
AT sin(a— B) 0
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ab—¢c) ble—a ,c(a—b)
1+be + 14 ca + 14ab

_a(b—6) (1 +ca) (1+ab) +b(c—a) (1+be)(1+ab)
II(1+be)

¢(a=b)(1+Fe)(1+ca)
T (1+bc)
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+
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tan’a —tan®B_ ..sin®a cos?3 — cos’a sin*3
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2Ha1n(,8 v)
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=2 sin(B—y) [coz(a—y+3)cos(a+ B—8)
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=3sin(B~7)(cos  2a+B—7y) +2 cos(B+y—28)
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57. WABITAXZE- TREZE
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60. P —F4-ti% sinfd=2" cosgcos% ------ cosﬁsm%
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: sin & sin(d4d-—1%
W7, oscA—— L1 —_ Z_A] . sin( _21A)
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=
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Z(COS— — COb—
1 1 cos—é—A - OOS%B
gz 00322A+005228— 1 "1
2(0035?4 - cosz—zB)
1 co s% 4~ 2”1 - B
2 -4 +cos‘2*n B=_"~- I
9 cosy, A—- 008273)



72 =R HERSR

tuk 2B : -
Z"(cos, A —cos-t- U)
an un
73. & x,:cos%, I (] cosgfil = JJ— 'E"”" =Ty
e COS Y= %, cos%:x1 s cosgéna;z -
#ﬁ%“é»f‘% cos—cos :I/ cos;zyr—z Ty o By s Ty oo %,
r Yers...... Yin¥
En 9r cos 50085 cos.; sin o
= 2';1;1 * Ty a;a ...... 2y Siné'y"
=yx1-a;2 xs...u.wr Slnzyr 5{
fH  singy=2r 008—2-00529— ------ cosﬁsm ~ (Rt
5 & lim(sm;'{/;f)=1
o 2]
ﬁﬁ Sin y:yg;lzzxs..,......g}:w
' COS Y=1,

gin Y= \/1_.00323/:\/1_%2’ y=003—1$0
e V11— 2% =cos e, (455 )

V112
Ty@ge--er R OO

s‘lxo =

=1, EPTFHAER



75,

76.

L

L5 g
Bl a=V2+tz,’ )] 22—2—-2=0
B (s-2)(z+1)=0, .. =2 (-1#FA)
e sin(z+y—z)~-sin(z+z-y)
=sin(z+s—y)—~sin(y+2z—2)
2 cos o sin(y—2z)=2cos zsin(z—9)
g €08 & 8in 4 cos 2—Cos & o8 ¢ sin z
=s8in % cos ¥ ¢os z—sin ¥ coS & cos 2

W2 #RU COS & COS 4 COS 2

=+ tan y—tanz=tanz—-tany

4] tan z—tan y=tan y—tanz HWEZ
% cot y — cot B=cot B—cot a (1)
IREp coty=2 cot B—cot a (2)

4 cot(B—y)+cot(B-a)=cot(B—y)—cot(a—0B)

_1+cot Beoty 1-+cotacotf
coty—cot 8  cot B—cota

_cot 8 (coty—~cota) BE(DR)

cot B—cota

_2cot Blecot B—cota) .,
N cot B—cot @ (i (2)R)

=2cot 8
[iv.d cot(B—7y)—cot B=cot B—cot(B—a)

Z—yY=Y—= S y=3(z+2)
Ep y—z=3(2+2)—2=%(z~2)



74 AR FERER

B fany tmy +z)
tan (y—2) tan i z—z)

sin }(z+z)co= J(x—z)_sing+sinz _—
; S (i U P
IREFIR cos (x+2)8in $ (T — Z) ‘¢in x—sinz Al

z z 2

tan-— tzm—(l -+ ta,nz--)
b)4 %

78. B tany= tanz 2 2N 2

1—-tan2~;— ' 1—tan4%
tan® + tan 2
s R R
A 1 1 -1 1
4 cos p cos(p—~a) cos(pt+a) cosd
2 cos(p—alco-{p+a)_cos2¢p+cos 2a
e cosd= cos(p—-a) +cos(Pp+a) 2cosdcosa
# 2 cos g cos’p=cos Y -cos Za
=(2cos'p—1)+(2cos’a—1)
2] cos?P(1—cos a)=1—cos’a

. a
s costdh=14cos a2 cosz-i

ey a
. cosp=V2 c08-o-

80. U a,b fEARANEL 4L ( RIS )%

» a _ b - 1

sin B e¢siny sine sin 8,
cos 3 ¢cosy icosa cos 3]

e o b e _ (i
sin(B—y) sm(y—-a) sin(a—B) ¢ FL)

¢siny sina
l¢cosy cosa




7 &8 + = 75

81.

82.

P8 7 55— i H A S 26 {C A

1—cosz_(1+C)(1-cosy) 1+C—cosy—Ccosy
1+co:5 (1~C)(1l+cosy) 1—~C-tcosy—Ccosy

2  _2(1-Ccosy) -
e 2¢cosx 2(cosy—C) (Fﬁﬁ_ﬂsﬁﬁﬁ/ﬁ'ﬁ‘ZE)

_ cosy=-C
Bp CO8 & 1—Coos g
. tan A—tan B soo 24—
HER—E tanA(1+tanAtanB)+smacscA L
e sin20(1+tan2A)=1__ tan 4—tan B
tan®4 tan A(1+tan Atan B)
. tan B(14tan%4)
tan A(1+tan 4 tan B)’

3k (1+tan’d)/tan 4 HEH BT
sin? C=tan A4 tan B(1—sin?C) =tan 4 tan B cos®? C
tan® C'=tan 4 tan B

g - 1—cos2f  1—cos2¢ _a—b
14cos26 1+4cos2¢p a+b

(1—cos 26 —cos 2¢p + cos 26 cos 2¢) (¢ +b)
= (1 +cos 26 + cos 2¢+ cos 26 cos 2¢) (a~b)
B 2a(cos 26+ cos 2¢ ) = 201+ cos 26 cos 2¢5)
Bl a%—cab(cos 20+ cos 2¢b) + b2 cos 20 cos 2p= —b*+a?
(a—bcos 20)(a—bcos 2¢ ) =u?— b*

cos A=1—x, cosB=1-mz, cosC=m

sin A=V2%—~%%, €nC=vIi-m?



76

=B EXER

ep
ep
L

85. .

§:L)

»

B=0—-4, R cosB=cosC cos A+sinCsind

1—me=m(1—3)+V1—m? V2 —a?

1-m=V(1-m?) 2z—2%)
1—-m=(1+m)(2z—2?)

x2—2x+l;—?—z=0, H w=1%

1 1 + m
sin f= 7sm b, cos = %cos ¢
e s1n2<f)+ cos 2p=1
1=
. az B d%— ¢?
sin’p= P R By, T bzt?)—
B dr
a® a
2
a® _ 1
Exa dz i b?
005295“ a? 2 zsiz b‘zcz)
A

cos(f@F¢)=cosfcos pLsin Ppsgind

2 2
—E—cob qSi —sin?%¢

, 2_p? b2 (d?—
COS(H:F(;[)):% a‘gﬁ bc)+%’ a’*d?— bz)

_od(a®=b%) fab(d?— ¢*)
2d4 b«cz




noE +T = 77

- (ed T hed (acibd):ici bd
(¢d ~be)(ad+be) ad b

(Ry = IFRI 98 5%

tan A—tan B
1+tan A tan B

8. 4 tan(4-B)=

sin 4 _nsin4 cos 4

cos A 1—-msin?4
1+sin 4 nsinAdcosd
cos 4 1-nsin?4

gin A(1—mnsin?4 —mn cos?4)
co8 A(1—msin®4d +nsin®4)

=(l-njtan 4

- -1 _
87. 4 cot(a+/3)_@t{‘.@_0t‘@{1 (2 +% +11) 1
cot a 4 ¢O B ($+$_1+1>?(x+1)

e _1
z(w+1) =z(z+27+1) T
(m+1)(z+2"14+1)%

b4 coty:l/tan'yz«-(x‘3+a;*2+x—1)-%
= Ecl:‘z(:t:-k.'b‘1+1)3_2l
==w(w+x“1+1)"é
& cot(a+B)=coty fn  et+B=y
88. tLBEmmA R
tan 4 tan ¢
tan @ cos ¢h +sin b’ Y= ‘b coz f + £in g

L=

s .i",_z ng(tan ¢eo F+sin f)
y tan ¢(tan g cos ¢ +=in @)




78 F=maERE®

_ginfd(tan p4tanA)_sin @
“&in ¢(tan ¢p+tan 0) sin ¢

Untz = Ungy _SIDPHG 4 co "0 — sin"+f — cos™Hg
Un sin™g 4- cog"g

89. .-

_ sin®*+%f cos?f + cos™*? sinZf
sin®@ + cos™g

__sin?f cos’A(sin™d +cos™F)
sin"g +cos™g

=gin%j cos®d= EE
AP n=1BEEE, n=3 FELRKnEZ.,

80. AB=(cosf+4sinf)(cos 20+ 8In 20)-»--»
------ (cos 2n0 +4:8in Ing)
=cos(f+26+--- +92nd)
44 85in(G 204 -xeeee +2n8)  (HERRSERER)
B 64204 +2m9=——(1+2n)ﬂ n(2n+1)6

(A.P.2n XEZH0)
BB A B =cos n(2n+1)0+4 sin n(2n+1)0
=Unezn1)
tanf+tan ¢
i—=tanftan ¢
Z8in o 1 g sin ¢
Y—T oS o T—Y COS @

T8N @ ysing
Y—T COS @& XT—Y COS @

91. tan(f+¢)=

- sin a((&®+y*) — 2zy cos a)
zy— (2% +y*)cos a+zy(cos’a —sin%a)




7 &8+ = 79

L& +y*)—2rycosalsina
— [(@*+4°%)— 22y cos aJcos &

= —tana, W=,

8in®g cos(f— aycos(G—3)

=co8?f sin(f —a)sin(f—B)
sin®g(cos(260—a—~ B) +eos(a—3)])

= cos?d(cos( a— B) —cos(20~a—~B))
cos(20—a— ) =cos(a— B)cos 26
cos 26 cos(a+ 3) +sin 20 sin(a+8)

=cos 26 cos(a— 3)

cos(a—f3) —cos(a+B)_ 2sinasinf
sin(a+3) " sin(a+8)

$
s

s &

tan 20=

2 tan2- 2 tantand
93, tanz= 2 = 22

—tan? % 1 —tan2% tan2 ¥

1—tan’ 5 1~tan 5 tan 5

z Y
251112 sin 5

2 eos Y
0082 €08 5

002 T cos2 Y. —gin? Lgin? 4
2 2 2

x
eoszfcos"’l}—
2 2

z
4 sm~sm y COQ—ucosi
2. 2 2 singsingy

2cos(~— y)coa( ) Cos%+cos Y




80 o= [ BERE R

¢4 = qng_GOQB—msa , sin%b:co\ﬁ_— cos y
cos B cos B

B tanig=0SB=C0sa g 08B cosy
COoS @ cos 7y

tan?f_ tan®a_ cos y(cos B~cos a)
tan?¢ tan?y  cos a(cos B—cosy)

sin’a cos y(cos B—~cos7y)
=sin’y cos alcos B—cos a)

cos B= sin’a cos®y — sin*y cos’a
sin®@ cos y — sin®y cos.a

cos%y —co a
=
(cosy—cosa (1-+cos@cosy)

_ cosy-tcosa

1+4+co: qcosy

A1 1—cos 8 _(1-cosa)(l—cosy)
1+cos 8 (1+cosa)(l+cosy)

| B8 Y.
en tan/ 24~tm 9 2 tan 5
95, .- tan(f+e) lan(f+B) _tan(f+a)+tan(6+06)
C T Yy z+y
_tan(f+a)—tan(0+ )
= =y

g+y_tan(f+a)+tan(0+B8) _sin(20+a+pb,

z2—9 tin(19+a)—-tan(ﬁ+,8) sin(a—8)

3 nganaa—B):ﬁnup¢nﬂn@6+a+ﬁ)

=—%-[cos 20+ B)—cos 2(G+a))



nom o+ = 81

] 348 ’z—f isinz(ﬁ—y) =%Ecos 2(6+7y)—cos2(8+ B))
2 "_'i:; sin?(y—a) =—é[cos 2(04a)—cos2(d-+7y))

Ex'*_gsmz(a -B)=0

9g, -~ sine_ n B m—P cosa—sineg
" cosa m m+m cosa+sina

e Jmmny m+n=~/cosa—sina+‘/cgsa+sina‘
m+n m—mn cOs g +sin g cos qa—sina

cosg-sine | cosa+sine _ 2cosa

TVeotta—sinta  Vcosta—sinte  ~cos%a

97. " cot?r=(~V2cotfsin ¢p— cosqS)2

(\/2cosﬁsm ¢—(o~¢sm 6)?
sin%g

2 cos?d sin’p — 3V sin 2¢ sin 20
8In?g

cscelyp =

cos?p sin‘g +sin’d
+ 2
sin2g

cot?y= (v 2 cot ¢ sin #— cos #)?

(\/ 2 cos ¢ sin f— vos @ sin, ¢b)?
sin“g

2 cos?p vin* — $V' 2 sin 2¢ sin 26
sin 0

L2l
cseiy=

cog?@ sin’¢ +sinP
sIN“g




82

F=ABFRER

_ (1—sin’$)(1—cosf) — 3V 2 sin 2¢ sin 20

sin’' ¢
cos?¢ sin’g + cos?d sin’¢ + sin?p
+ —
sin%¢
_ 2 cos”) sin’¢p—} }V/2 sin 2¢b sin 2+ cos’ sin%g + sin’
sin?¢

csc’y _ sin’z _ sin®g
=/ — g
cse’s  sin‘y  sin®¢

98 4% tan(a+B~B)=mtan(a+B—a)

99.

En tan(y—B)=m tan(y—a)
Bl sin(y~B)cos(y —a)=msin(y—a)cos(y—fB)
B sin(2y—a-p@)+sin(a—fB)
=m(sin(2y—a~B)—sin(a-B))
1 siny+sin(e—B)=m(siny-sin(a—B)]
¢ e+B=y)

sin y=-""= +ism(a -B)

4 (1+sin2)*(1+siny)*(1+sin 2)*

= (1-sin’z)(1—sin’y)(1-sin%)
[/ 8 (1 +sin %) =II(1 —sinz)
Feili 5 S sin g== ~ I sin @
4 sin z=wu, sin g==2, sin z=1w,
cos =k, cos y=m, c€OSz=n.

J:0) U2 —yvy



2 8H + W™ 83

4 126 5 $IE-+—w {0 5]
1/n?+1/k+1/m*—2/kmn=1
tn ¥ sec?r=1-2I1 sec @
100. 3% tan A=gctan B B (tan 4A—tan B)*>0
g tan?d4 +tan*B>2 tan 4 tan B
R tan®B+tan?0>2 tan Btan C
1 tan?C +tan* 4 >2tan C tan 4

AMEL 245 X tan?A>Y tan 4 tan B
88+ (150—155 &)
1 ScosA=1+4II sin% (% 188 H#HI—)
3(15[ sm%fl:—-cos(g —%):COS% (m—4)
=cos T (B+0), WU,
9, . -;—(A—I-B)a—%-(w—a)

sin—;?(A +B)=cos%0, cos%(A +B)=sin ]2 C

1 1

Frig= ‘)sm (A+’3)cos (A~B)—2sin_ Oeos O'

=2 cos%O’[cos—})—(A -B)— cns—_,l)-(/l +RB)]

il gl poaogd
=4y5m?A gin §B cos 20



84 H=EZ= AR EREM

3 v A+4B=w-C
sin(A+B)=sin C, cosC= —cos(4+B)
Lk =2¢in(A+B)cos( A~ B)+2sin O cos C
=9 8in Clcos(A—B) —cos(A+B)]=4II sin A

4. £Hg=2 cos’"zo [00527'r +f +5 | cosd ZB]

008371' +A+B—-C’+COS7T+A +B+4C

4 4

+¢0 T+ A~B — O+COS'JT+B—C—A

4 4
= 0054 Kl 1 2C -+ COST + 008% + cos%fi
= cos('n' - —02—) + GOS% + cosg

A B C
=087 +4008" " —CO8—
2 + 2

-2

5 kg= %E(cosA+cosB)
~2,[003*(A+B)cos (A-B))
=2[cos%('rr—-0) cos-%—(A —B))

=E£Sin—%~(] cos%(A —-B))=%ii%

6. 4/B=2cos(A+ B)cos(4d—B)+2sin C cos C
=2 cos C(sin C —cos(4A—B)]
(" cos A+ B= —cosC)



%o+

35

=2 cos C(sin(A+B)y—cos{4—-B))
(. sinC=sin A+ B)

=2 ¢os O[sin(:g + 4 +B_%>

cro(ea-m5)

T - _m

=4 cos C co.,(Z+A>am(B i
cos(A+B+C)=cos180"= —1

cos(A+B+0C)=cos A cos BcosC

—¥gin dsin BeosC=~1 (AKX 15)

B YsindsinBcosC=IIcos4+1

ZSinAéinBcost IMcos 4+1
sin Asin BsinC  sin 4 sin B sinC

en

74 % cot A=ITcot A+IT ese 4

BERRBI RS, WAL X0 eap,

- sin—}Z(A+B+C'):sin%w=1
ik ) sinf; cosgcos%— n singr. 1
(AKX 14, R73H)

P34 nsinff FhE - BEEY 1T COS%A Bz

% Ttan %A =1T t@né—A +II sec% A



86 HF=mBEREEM

9. 3 cos’a= (1+cos 2a)

2
% +1lscos9a (BE143EHL)

=%+.§( ~1—4TTcosa) (R 142 BHIX)

=1-2ITcos a
10. 4 sind=sin(B+C)
HeAE =sin A(sin(B+C) +sin(B-C))
=g8in?4 +¢in(B +C)sin(B~C)
=8in24 — 1(cos 2B — cos 20)
=sin?4 —3(1—2 sin?B—1+2 sin?C)
=sin%4 +8in?B —sin*C (IR fn 9 B4l

2l 4.1 =341
11 20082A 2Z?(l+cosA) 2+220,03A

=3+ T(1+amsinl 4) (52138 EH-)
27 2
=2+2Hsin%A
[2. *© 84+483B+3C=8r .. %(3.1.0):%77.._;1,4
He sin%(B+C’) = —cosfgéA,

cos%A: - sin%(B +0C)

O =2 sin ng coszA+2 sin%(B+0>COS—§-(B—0)



¥ &8 t+ 87

=—2008~(B+0)GOS—A ZCOS%A cos—(B o)

=2 COS%_A [cos%(B+0) +cos%(B -C)]

3
=2 — 4] cos—A4
2

13. " cos(B+y)=cos(2mr—a)=cosa

3L sin®a=4(1—cos 2a)

+»

3, sin’a=§ — 3(cos 2a+ cos 2B+ cos 2y)

=$~$(2 cosa—~1+2 cos(B+7y)cos(B~7))
=9 —[cos a cos(,,8+'y) +cosacos(B—"y))
=2 —cos alcos(B+y) +cos ' B—y)]

]

=2—2II cos. &
14. '© cot(a+B)=cot(3m—y)=tany=1/coty
e cotaecot B—~1_ 1

cot B+cot a (,ot'y

FABETES Xcota=Ilcota

™ _ A+B
2 2

[y

Y.
CO 9

o1 c_
15: . = tan. 9 .tﬂfﬂ(

A B
=" cot =~ ]
co 200 5 1

B A
cot = 4 cot=—
g T

—cotd B _

2

b3 cotféi =11 cdt%



88 = mBERER

A

" zmngzntm4+n soc (il %)
A 4 A . aa !1_
e (E tan§>(L cot§>—.1+ﬂ (,b02
6 4 Stna  Iltna (5140 E(0] < %
M 2
(¥ sin a)? (4H cosr;Z ) Fa—2=%; 50 .4)

. H(sm a/cos a)
16(II cos—)
88in gvcos%sm ’g cos'g sin-£- 3 cosg

16 cosz—%cosz'g cosz-%’-(ﬂ cosa)

=

=l(tmgtm 'Btln 7)

2 HCOSa

tan-%
~ II tan 5
T 9l cosa

. . cosAd Ysindcosd _ Ysin24
17. 7% 2sinBsinO’ T HOsind  2lsind

_4IIsin 4 bE o) B At
~SlEnA-2 (UE )  HEB-AB

18. frigfauE, HU
gin A cos B+cos 4 sin B=gin( 4 +B),seercesessee

Mg =sin(Ad+B) +sin(B+C) +sin(C + 4)
s=sin(m—C) +sin(m—B) +sn(w— 4)
=gin C +sin B+sin A=3sin 4



7 HE T+ MW 89

19.

20. -

) k=3 (sin A+ B +sin A—B)
" +3(sin A+C +sin A—C)) IFE{H.
I8 =2 sin 2a cos 2a+2 sin 2(B+y)cos 2(B—y)
=2 s8in 2a cos(27r—2B—2y)
+2 sin (27— 2a)cos 2(B—7y)

=2 sin 2a(cos 2(B+7y)—cos 2(B~-7v)]

= —4I1 sin 2a

20 +2B+ 2y=2 .. €082 a+f3)=cos2y

3 8in"2a = 1—‘21(cos 4a+cos43) + (1—cos? 2y)
=2—co8 2(a-+B)cos 2(a— 3) —cos? 2y
=92~—cos 2y[cos 2(a— ) +cos2 a+8)]
=2 —2I1 cos 2a

s+y+z 3w

R

Jii) cos z=sin(z+¥)

pe %—-x:y—}-z,
%—-y=z+x
WAy

3 cos £=2 cos ; (;c+y)cos-§‘(x—-y)
9 ain 1 1
+2 sma(x+y)cos?(x +9)

1 1 -1,
4 =2 cos-2~(a:+y) [cosi(:c -q) +sm-2—\x+y)]



90 = AR ERER

=2 eos%(w-l- y)[COS%(w“?N +C°S<Z _ﬁyﬂ

2
=2 cog -;—:I/l’7 COS= (_~—:v>cosw(— —y)]
=4Hcos%’
41
%+B—QO> e 3B o 24)+ ( A~ zB)M-

ﬁcu?’;w—zo ft @, B, BEATMEPZ AR g
Koz, Ui AETL,

22. f£ cosfa=yg(cosda+dc s2e+3) H20E(100H)

1 . 9

e X cosfa= %Z cos 4o+ LQZ cos 2a+ )

——(4Hcos‘)a 1)+~ ( —4ITcosa — 1)+ -

(4 25 oz m 1% 2 B LTif%)
=%(1—411 cos a+1I1 cos 2a)
2. Z2B—1% (sin(3a+B—7) ~sin(3a—B+7))
=3 2(sin 2(y —a) +sin 2(a— B3]
(U a+B+y=m ZRHIKA)
=gin 2(y—a) +sin 2'B—~y) +sin 2(e—~ B)
= ~4ITsin(e—B) (K 108 §HI+-L)



# o + W o1

o4 tany  tana = sin(y+e) _  sin(mr-fB)
"7 tan B tan 8 tanBcosycosa tan 3cosycosa
sin8  _ cosf

N
tan B cosy cosa €OS Y COS @

Eiﬁ?j;‘%—zmsa 1—92IT cos (B 9)

ITcosa ITcosa
=ITseca—2
25, °.° cosma=cos(mm—mB+y)=(—~1)"cos m(B+7)
S cosm(B+y)=(—~1)"cos ma
e 3 cos 2ma=2 cos®ma— 142 cos m{B+y)cosm(B—y)
=2cosmal(—1)"cosm(B+7y))
+2((=1)™cos ma cos m(B—7y))—=1
=(~1)™-2 cos malcos m(B+7y)
+eosm(B-y))—-1
=(=1)"4II cos ma—1
2. .- Sin-n(a;— B) =Sinn(7r2— 7). sin(4m2i l’rr—- 'n'y)

2

=sm[2m7- +(7r '”27 ]

= :l:sm( 5

2
JREn cos%l= isinﬁ(m_—z'*"@2
i Ysinna=2 sin@-{a; B)cos@é? B)

Y s T

+2 bm—[cos—A—



92 =BGk KR W

=+2 COSIIZ[CO& ( B)-{-coc; At il@
2 .2 .
= A '.’na ==y 1 ’.’;77" ﬂa
+ 41T cos 9 4 ¢in 9 IT cos 5

53] sin%n- sin 4m2:|: 1>n—=sm(2m7ri 2)

=sin(+7 D)=kl

27. W sin B+sin C—sin A=4 sm—gsm%cosé (B89

b4 ¥ sin A=4I1 cos%
(AR 504 sife 26 fErhsy n=1)
#H (Zsin 4)(sin B+4sin C—sin 4)

=4 gin Bsin ¢ cos2 , BUEE.
28 B Esin"a:iZsina—ZE sin3e (143 BHIA)

A a+B+y=2m HOR 145 BH+—P, Ll af 24, -
jﬁ% m=1k3, A

Tsina=4Ilsing, ¥sinsa=4sin’, fCAZEE,

29. ‘- Xsin A(1+2cos B)=3(sin A+s'n(A+B)
+sin(4—RB))
=gin A—sin C4sin(4d— B) 4 -eoeer
. sinM:sin(Zw—C):—smO, ...... J
=gin(4d—B)+s8in{B-C)+8in(C—4)
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31.

32

33.

=—4IIsin $(4—B) (K 108 E#+L)
BNeE 8 M, Rl a By 34 H,
Bl 2a42B8+42y=mw
4 Esin2a=%—%zcos %a
=‘%*i}z‘ (1+4Tsine) (2208 138 HHl—)
=1-92IIsina
BB+A4C —8A=qy--weer
a+,8+'y=2(A+B+O)=g-

3(B+y)=54-2B-C, 4139 HE| 2

oo R

X cos a=4I1 Cosé (% - a)zziﬂ COs % (B+7y)
=4T1 cos(54~2B~C)
4 Ya=0, X X2a=0, H=MHZHE 0.
& 108 HH+-bi&%
3sin2a=—-4ll sina, Xsina=-—4IIsinfa
A 180 Hig 4415 Ycosa=—14+4ITcosa
WA B =2(—41 sin L&) (411 cos{a)= —4l sin a= k&
sin(a+B) =sin((2n+1)7~y)=sin(mw—~y)=siny
#2538 = sin®y + 4(cos 2a —cos 23) '
=sin vy sin(a+B) —sin(a+B)sin(a— B}
=siny(sin‘a+ ) —sin(a—L5)]

=92sinysin Scosa
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35 . a-l2-,8 Z'n-l-l »y-zmr-]-f_,—l

2 2 2 2

cos‘l‘iz'[i = icos(lzr— — —')Zi) = *sin.

2o

IRED sin%'-: icos“';'e

&

2
S ER= (Cosz}z + GOSLB— —cog?? ) -4 coszﬁcoszﬁ
2 2 A 9 9
+ 4 eos? ff— cosz—g-c()sﬂ :yﬁ

= (0082 AN COSZB cos? %’

. 7 o B

—46in? Y cos? % cos2>

4 sin 5% 0 5

BHEEAR =1+ (cosa+cos,8) coszg

———(co:, a 4+co0s 3) +sm272’

9
— dain? a—8 ,a+,8]
—ibmz[oos 9 + o8 5
— +2:inY cos L cosB
=13 1n2(,052c032

2
o = (+ 28 %(OS g‘ (:o,s'gr)

—45in2Y cos2 @ cogB =
4 g oos , cos"s 0
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88. Jfmigakih , AN 14,15 (Mg —)&
211 sin a+-2I1 cos a+sin(a+ B+y) —cos(a+B+7y)

A T

0] sin(a+/8+'y)—cos(a+B+7)={ij0}=—1
B =,
87. 4 8=2m—(a+B+y) .. sind=-sin(a+B+7)
8in a+sin B+ sin y+sin §
=agin ¢ +gin B+sin y ~sin(a+B+7)
=9 sin%’gcos a;; B _ 2 sinq—g B cos‘ﬂé%"'—%}—’~

Z

ﬂ2smai*2'§[cos— '@—cosm]

2 ' 2
~4sin?FBeinBHY Y+
4gin 5 sin 9 sin 3
38, 4 a+B;—y+8=W B “‘I‘;B=W_.Z:2’ﬁ

P

at+f8 _ YA\ . 7+
cosi2 cos(w —~-’2~)— cos’- —

i) cos ; cos'g— - sin%sin’g

= —cos ?)ico,s ; +sin 7 sin 3 BENE

39. 1 cosy cos 3
#&=|0 sin’y cos.a—~cos 3rosy
0 cosag—cosBeosy  sin®f



96 C HEABREFEN M

=gin%y sin?3— (cos a~—cos B cos y)?
= (gin y sin 8—cos B3 cos y +cos a)
X (sin y 8in B4cos B cos y—cos a)
= [cosa— cog{B+y))(cos(B—y) —cos a)

s Brytas Bty—a. a+B-y, at+y-8
4 gin 5 3in: o) B gin—— 9

=4 gin SII sin(S—a)
(' Bhy—a=2(S—a),eenrerereee )

o_ 8n(28—a—~B) | sin(S§—-y-8)
0. 7r&= cos(S—a)cos(§~B) * cos(S—yjcos §

- 2siny _ 2 siny
cos y+cos(a—@B) cosla+B)+cosy

- 2 sin y(cos(a+3) —cos{a—L0£)]
cos?y +cosylcos(a— B)+cos(a+ B))+ cos(a— B)cos(a+5)

- 4IT sin a
1~ cos’a— 211 cos a
41. 1L
2.cos(y +8)cos{a—B) =2 cos(a+ B)cos(y—38)
cos(a—f3) _cos(y—3)
cos(a+B) cos(y+8)
cos(a~ B} —cos(a+B) _ cos(y—38)—cos(y+3)
cos{a—~ B +cos{a+B) cos(y—8) +cos(y+d)
(KBl asrz3l)

& sinagsin B _ sinysing
cos ¢ ¢os B cos7y cos 3

en

& tan e tan B=tany tand
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42. 4  sina+4siny=2sin B=2sin{a+7y)

] cos“;"’ =2c05“;">’
] COS—cos 5 Y 4sin ; sm%
= Q(COS%COS% - sin%sin:)zi
e 3 s'm—g-sin% = co«s%cos%i
;. tan® 2 tan, 2 %

43. 4 fana4tany=2tan B= —2tan(a+7y)

_ —2(tna+tany)
1-tmeatany

l-tanatany=—-2 E tnatny=3

tan ¢=3 coty 2 tanfa=9 cot’y
e 1—cosfa_9(1+cos2y)
1-»—cosza 1—cos2y
Ep 1 O44cosdy sy

cos 2o —(4+5c082y)
{8 cos Ya= —cos(1m—2a) = —cos(B+y—a)

oy _4+5cos 2y
cos(B+y @)= os o 5y
44, I gin?4 —sin’B cot A—cot B 0

(1)7238 = | sin?B — sin?C cot B — cot C
sin?C cot C 1
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sin(B—=4)

gin{4+ B)sin(A— B) sin 4 sin B 0 (
=| sin(B+C)sin(B~C) S{% 0
¢iniC eot C 1

_sin(4A—B)sin(B-C)
T sin Asm Bsin C

snC —sinC
ginA =—sind

(2)J8 BIFT RIS gsinzgsngsng

.1 2
& 2<n smEA)
B4 138 EF—B = cos A=14+4I1 sin—;;A
( A+B+C=w)
(n SIIFA) __{ (Scos A—1)F KA LRI,

45. 4~ sw=tana, y=tan 3, z=tany
147 AF+HHHES) a4+ B+y=nm

1y 80+ 36+ 8y=3nr=mm
o 145 33 2 tan 3a=1II tan 3a
‘—Etana—tan a=3a; 2 ot
B tanam"— ooy =T (B 23)
B3z — b 3z — b
fi = 1—2a2 _Hi—zz

6. &% o=tana, y=tan 3, z=tany
Jtl| Ytnaetan B=1
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47.

48.

AKX 16FF

tan(a+H+y) > tan o — Htfma

1= Zhnatxn,@
a+B+y=nr4iw, 2a+B+y)=02n+1)7w
#® 145 8+ Xtan2e¢=IItan 2a

= Qtan a;_' 2x llllllll IOIII
fa tan2a—1—tan2a~1—m2’
2z 11 2w e -
2—#1_9;2— =42’ G AE R,
2 z Yy % . z-y

sind snB snC sind—snB

Y-z = 2=z (=k)
“snK—sinC sinC—sm A"

A E(:v-y)cot%-::kE‘Z cos%(A +B)sin%~(A-—B)
xcot%(yw—A-—B)
33 sin%-(A+B)sin—_§—(A—B)

=k (cog B—cos A)=0

14cos24_ ac+bd

A 2 4
T o 2 @+a)(b10)

o ab-+cd
(d+a)(b+c)
ab -+ cd

ac + bd

.H'J Sinz- A=

tan?4 =—>=

bc +ad 2 ac-+ bd
lpli& 'a]]zB__ ‘a“():._.#__
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49,

IItan?d=1 J: 1] ITtan A=*1
1B A+B+C=m
140 aH= Stan A=ITtan 4= 11
A48 148 HHFl-L4n  cot y=3 cot 4
Bl cot? y= (X cot 4)%=3 cot?A +2% cot 4 cot B
Bl cse?y—1=3X(csc?d~1)+25% cot 4 cot B
=3, csc®4 — 3+ 23 cot 4 cot B
{HR A+B+C=w .. Xcotdeot B=1
e A LE4E cscly=3 csc?4
il AEMFHAMTY:, TR L2 EEE, R
275 BHI+-HZFEM.
A=¢B=C

2 \ 2
J: 1) (tani;- - tun%) + (tang - tzm% >

R

C AN?
tan — - tan—
+( n2qtan2>>0

&n 2% tanz—121~> 2% ’ﬁangtungi
<A A B
tan?4 >3 tan A tan 2.
e 3 tan’ 9 >3 tan 3 n 2
At A4 B _C_m
T 2 T2 T973
% 144 5P

b3 tan%tang =1 WwER,
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5. © A+B+4+C=m .. sinC=sin(m—C)=sin(4d+B)

4 zsin A+ysin B+28inC=0 (1)
B) #sin A+ sin B-+2z(sin 4 cos B4cos 4 sin B) =0
g0 sin A(z+zcos B)= —sin B(y+zcos 4) . - (2)
R, A sin B=gin(C+4) Kk sin Ad=gin(B+C)
A (L)

sin O(z+y cos 4)= —sin A(z+ycosC) (3)
H sin B(y+4%cos C)= —sin C(z+% cos B) 4)

(2)+(8)+(4) I(z+2zcos B)= ~II(y+zcos 4)

B E T+ A s B

1. a. #=mn180° + ( —1)"210°
e 860° N2 IE M55 210°, 380°,
b. 42=2n-180° 1+ 180°

S =(2n%1)-45°=(2m+1)-45°
e 860° S22 IF 4% 45°, 185°, 225°, 815°,
c. tan o= :t\/—g?'— . ®=ne180°£30°
e 860° /N2 0F fijF% 80°, 150°, 210°, 330°,
d. §2=n-180°+4135° .. #=n-120°-+90°
H 860° N IE f 45 90°, 210°, 830°,
e. (1) 2sinz—3=0, B sinz=3§ (F¥EE)
(2) 6cosz+b5=0, B cosz=-—%
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z=n+360°1146°26'30"
H 860° A2 1F M1 5 146°26'307", 213°33'30",
(8) seclt—2=0, Al secx= +N2
S % =me360°145°,  2=n.360° £135°
o H860° 2 IEMAES 45°, 135°, 2257, 815°

4 éin—lx—lw=0, 0] z=sinT=1,
2 : 2
2 & w=krt (=147 =L(2k+(~1)4m

=%(4ﬂ+1)7r

(v B k=1, 5=75 k=2, a- o

5 LHBMETHEL 4.)
b oy ZEMERY K Ty
g=2k7r:l:-g 23 y=(2kﬂ:1)nig

B L ERSE IR, y=«mt§-

T PO §
c. . Bx—nﬂ--]-z 2(2n+1)'rr

w:%(2n+1)7r
d. - covers A=1—-s8in 4

sinA=1$%=% o —g-
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1 |sind|<1 . &in A=’;—'-
ep A=n7r+(—1)".%
6+tan‘1—2-='n7r+(—1)”a (a=s8in"¢)
9=mr+(—1)”a—tan“1% |
& m BRGS0 ZHMB Y
74 a=2rmr;t’31 (1)
W om BEYEY, 0 2158 ﬂ'+%
% f=(2nt 1wt gi (2)
W 0=@ntm)rE g (m RHRBEEAHER)
B m BENEE ()2, m BEBE (2)
2,
tang=(-1)» .. @ zifaz%c—l)mg .
% 0=mr+(—1)”‘%
f=nnt(-1)" Z=nr + ;1
. M 880° ANz IE 15 45°, 185°, 295°, 815°,
g=2mrj: T S, O=6nrdk 721

JE 860° A2 IF £y 15 90°,



104 HE=AB BRERKEW
. - o
c. B i sm:v—(,osz—-sm(i—:c)
g——x=nw+(-1}”w
& [1+(—1)"Jx=%(1—2fn)
= (1—32n)7
200+ (—~1)*]
S W 860° NZIEMEE 45°, 225°,
d. 4 tan bhz=tan 3z Bl bSz=nr+3z
e o=TT, 1860 ANZERMEO, T, m, o
e. 4 8in 22= — cos 3%
18 8in 25= ~ cos( %W—-Qx)
. 3 _
o cos(iw 2:1:)—008 3z
%W—2x=2fnwi3z
W (1) 5:5:%(3—-471):%(470—1)
° =——'—"— —
L@ 10(476 1)
3 T ™
2 = _ T = —_— = — 3
(2) z=2nmr 57 2(471. 3) 2(4k+1,
f. 4 sin mo=sin nz B maz=kr+(—-1)"ns

Ep (m~n( =1)*)z=lr
_ km
o= m—n(—=1)°
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g. tan me= —co’ nr= tzln(na} + _721)

ma =k +nx+g~ Bp (m—n)x=%(2k+1)
_ (2k+1)m

2(m n)
DC=a, CB=b, CE=c¢
H AC =~a*+b? .. AE:\/&éiib—'zwzp (;:lub)

R

cosa=2, ° co~',8=i, cosy:ﬁ
P P
LA cos‘l%, cos"lf) cos—1 &
l\\\\
~
.D i a C
O ke,
//
o
e A8 Ly
E

EZEARE, GER e, AR ZAR 008‘1133—'
B 54°44'20',

. Ep 4 8in%9(1—sin%)) —sin’f=}

En (4 8in%f~1)%—48in?A=0

Bl (4sin’f+28inf—1)(4ein?0~2sin =1)=0

—-1£vV'5  1+45
sm6=—~—4—-—~ 4
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6.

yopgrgn £ T 4 3
g ZEF_ﬁU% j:_lo, ilOT

1 - 3
[ d 7] nwiﬁ)w, ﬁ—mr:l:loﬂ'

RTINS
("+10)”’ (" 110

Bk 0 2 a e (vt e lyrop,
53 0

a. cot( 2T7/T_E_cos 0): tfm( 373 \/ —CO8 0)

2—5_2_sin f=nm+ —721 -5 \/_cos g

(£ 146 EHIIL)

1, —om L
72_(81no9+cos¢9)~2'n+1
& cos(ﬂ—-%)=2'n+1 (13 EHIE)
1B ! cos(ﬁ—-%) !§1, HBOPE m=0 B MR ARRE RO L
)] cos(ﬂ—-g-,)=1, 0—%=2’nﬂ', [ & 0F P
b. . Oot(mtanﬂ)=tan<%—mtan9>

mcot{)=p7r+1zr~-mtan0 (p BATEEY)
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Bl m(cotd-+tan 9)=%(2p+1)

2m a
sin 260 ?(2p+1)
. 4m
ED 811120 m
eyl 4m
i 0 7 +(-1) ;8in @p+ D)7

) : WA .
m[cos f4 (—1)"sin 4] =E2“+—<2—'1>”l’1'
cos[ﬂ (—-1) 1 J vy

e 6~ (—1)"%=cos"1%m

—lm1) ™ - 2n+(=1)")m
g 6=(~1) 4 Hoos s

sin (o cos ) = cos(%—- 7" COS 0)
==cos(7r cos @ — %)

ar cos §— %=2'mr:t7r sin g

cos fFsin f=2n+4
L feos §Fsin | =2

WAE m=0 W ExXdhrior

n cosaxsiw:_%- i lisin29=%



108 H=mBERE R

Bl X sin28=

W [eo

e 20=tsin1 3.
.. s ’ - L
e. . sgin(rcotd) cos(vr cot @ 5 )

ar cota-—%=2nﬂ':tﬂ' tan @
cot §F tan @=9n+1
1

(1) IRIEBERE S].11226=.2n+,§

)] esc 20=2(4n+1)
(2) MEsrE 2 cot_29=2fn+§-
)] cot 29=L(4dn+1)

B E T+ N ans—iss g

1 o #ARX39(167 H), MEXE sindr=1
4 ﬁlﬂ%—‘,%:ﬁﬁ%ﬁ CK,B, @mﬂﬁﬂj
Sina:%a cosa=\423-s cosﬁ:%a, sin,8=.t/~2§~

it sin(a+B)=sin a cos B+cos a sin 8

b. & cot—1

no

IS
I

S

B cote=
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2 2b—u
t—l
% co Ve =8
Zb CL a\/?
. B= v’ B 2b—ua
tana+’rfmﬁ
=ta
FRA n(a+8)= 1- tmatan,@
W3 av'yg
_ %-bt%=a
bv'3 av'3
1-9,5" 9b=g
_2v'3 (a? —ab-t ¥ Vg
2(ab—a*—b*)
s 1.9 20 _ 01 41-9°
B 2Sm T+ 22 a; 200 1+y ,3
: . 9% . —y
J:ll sm?a—l——+x2, T
1—a?
cosZaz—-l—_rz, sm2/8_1+y

A 2648 tan a=g; tan B=4v

‘mn o +tan B Tty
=tar = van gl O '8
WK~ tan(a+8) =2t N B eho

RE—AR o 1Y cosa=§_§, sin g=18
69 6
Az Qtan“l_{l_).= B il tan',g’::%
en 1-cosB_ 1
1+cos B 25
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110 H=ABFREM
12 in 8= 5
# cos,B—lg, sin 8 i3
. 16 12,63 5 _ 8
oD = { )= . = — Y T —
FREA=sin(a+B) =57 - 13%g5 " 1375
e. & tanlcoliz=a B tana=cots
4~ c¢sc2tan™! cot z=csc 2a=— 1
8in 2
~itine g g
2tan o
_ 1+cot?’s tan®z+1 _
" 9cotz 2tanz =080 22
f. = tanz=a H} tana=s
1 1-a
oot 2a‘_—tanl 20 2z
& coslcot 2a=
DRSS Lok A Ve -t -1
B cos B=cit2a= 9z gin B —
4~ gin 2 cos™ cot 2 tanT!z=sin 2B8=2sin B cos 8
Vert-at—1 1-4a®
=2 2% 2
_(1—2)VEaT—at—1
2%
2 a. B tan x=y
Jiul g=tan Yy=tan"'(tanz) (MyZ2@lRA)
A tan~'z=8

g=tan B=tan(tan~'z) (LI B ZfEILA)
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& verss=y  Jl] @=vers ly=vers!(versxz)

X verso=8 R o=versB=vers(vers~iz)

= ginr=a Bl sina==2
#c cos g =~N1—a%
H#Z: coslz=pf B cosB==
18 sin B=~1—2?
cose=sin 3, B) cos sin~lg=sin cos™!z
E43 sin"lz=a Jil) r=gin e

—g= —gin(gin~')
AFE Y= —sing=sn(—~2)
i —g=sin"ly=sin"!( - siﬁ z)
i/ =4

tan~lz=q, cot™lz=g

e

Al tana=z=cotB, & tan a=tan(%— B)
=T _ =7
a= 2 BJ ED a+B 9
Wz, (8% 170 H)H)
g seo‘ly——a R sec a=% .z cosa=§
A3 sin~ ~=B ) sin B———Hi&ﬁﬁsﬂ%ﬁ
42 sin*lx==a Jill sing=%

28 €08 2¢=1— 2 sinq =1 — 2z2

2e=cos™!(1—22%) EmEZ.



112 FH=mBFEEMW
h., g cos lz=a A cosa=2%
4~ o8 8o =4 cos’a— 3 cos a=42°—~ 3%
Sa=cos™1(42° - 3%)
0 3 cos™lz=cos (423 —3x)
i. E”;{. tan " lz=q B tana==
3tan a— tan®a _ 3z — 2®
A = =
TN e 15
Sa=tan~'[(8x—4%): (1—32%)) #IniE=.
jo BE—RESMAEB B, M tan a=4, tan 8=}
tana+tan B8 3+3
tan(a+,8)—1 tunatan 8 1—(3)(3)
~5/6 _
5/6
a+,8=£ [/ 8 tan‘l—]«+tq B G
4 2 3 4
k., &% tan‘1%=a A tan a=% cota=%
R oot =B M cotf= T
RA cot(a—B) 215
7+1 _44_22
2 _
a=B=cot™ T M.
L #E—.FoAERa, B

J: 1 tan a=2++V'8, tan B=2-~~'3
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— =;'...=(2+\/§> - (’2—\/§)
tan(a—B) 1+(2+v38)(2=v3)

‘)\/3
2

th sec(a—B)=vV1+3=2 .. a—LB=sec2
Bz, (WREEER sec (a—B) AF, Mkt

EIRIERR , (H4R LA )
REMKRE o, B, 7

Al tana;:%, tan,B——%, tany:%

=v'8

q

J: Ui tan(a+ﬁ)—ﬁ

R tan(grB4y)=1 (2.5 8E)
a+B+y=—} Mg, (BE17128HA)

©

1

2 -1 —
x tan™ - og =@
816
I I Doy =
= 108° P20 igames ,
a1 1
A tanTiege=6, M tanp 595
816 _ 1
164463 1393
O ta - ) = .
] n(2a-p) 1_7616 i
166463 1393
970225 1

= 951883775 289
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=48 % FEMM

20— B=tan"l_—_ 2;9

WamEZ., (CEBFERESHEE)
%Wﬁﬁaaﬁ
B tan(a+,3)=%—, tan2(a+ﬁ)=—g)—

. Bec 2(&+B)=—g— Bl cos 2(a+,8)=%

Sooet+fB=— cos_lg =,

Exllﬁﬁﬂiﬂtﬁ: o, :8: Y 3

J: 1) tan(a+,8)= tan(y+8)=§-

11°
Bk tan(a+B+y+8)E1E (MLEEXERL 172 HEHIA)
RE—, BAKH a0

A cota=(a3+a2+a)%=\/a(a2+a+1)

cot B= (a+a-1+1)%-___\/a2+a+1
a

B oot(atf)=, (CHOFD=T
‘ ('\/66 +”\/—(I:)\/a2+a+1

__a(e+1)Va
(a+1)Va*+a+1

Vaita+l _ [@*+a+]
o tan(e+RB)= o~ g )

1
= (" a2 +a3)®

1
Ep v+ B=tan" (@ +e+a™") mBHZ.
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BRW AR A,B
R tan A=(~V2+1)tana, tan B=(~2-1)tana
tan A—tan B _ 2tana

tan(A=B)=q = B " ittanta
~28inafo0sa g0 o cosa
sec’a
=gin 2a

A—B=tan™(sin2a) fmiE=.

. - -z
J: I} sin @= _:11‘ €08 a:Jg:é

r—2
T-y
# tan a= 77
a=tanV{s=9):(y-2) .. FEBE-FB
e e 01 |
umﬁﬂ(j{ﬁ} Q, Ba ﬁ‘] s a \/@9 ‘
5 =~V9—— I =k4 . = 5
COs & VTR sm,G ik cos.3 i
. :_1. . =i
" tan 5 tan B 5
4 tan(a+B)=--e=1 ., “'+:3=7741
[ &1V P

T A BE g, H tan o Z7RH sin a S,
& tan(a+B) i, FRMALILE sin(a+8) %
cos(a+0) AFEREHE M,
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u. %%‘“a%——:ﬁﬁﬁ% a,
ki1 seca=g, cos = "- sin a=-"2;
secﬁui—g, COSBZ%’ Sm,B:_i‘:,{

4 12,3 5 _863

. sin(a+,3)=g T R 15~ g5 = 90692
[54 a+B=75°45'
V. BRE— FE_WAKEE .0
Jil) versa=1—cos a=a
&p cos g =1—g, sina=2—q?

A cos B=1-b, sin B=V2b—-b?

4 vers(e+fB)=1—cos(a+8)
=1-((1-a)(1-8) =V (20—a*)(2b—1%))
=g+b—ab+~{(2—a®)(2b-b?)

a+,8=vers‘1{a+b—ab+~/(2a—aﬁ’)(?b—b’)}
W, AE—,EARR o8, FHK cos(a—0) BN, B
[F]_E W,

- _ 1
. t 1 = J t{ =% 9] = -
X. g tan™z=a¢ HY tana=2, cosa VAT
2 - 1
t~1cos a= j cot B= oo
& cotlcosa=g "y cot B Iz )
Va2 Vai4l

0 woBovpyr BT

B sin cot™'cos tan~la= [(2%+1)/ (2> + 2)J%
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y- B A% Ea, B, kKein(a—B) UE (R
u, v, w FEHE] ),
. BRE-EBLEEAEE B,y

Hl tana-——%f, tany:i, tanB=—%-

26
n _F-(§)F _147-1_ 18
B tan 38 —-38($)? 843-21 161
(RFgRA= 23)
=29 4 A V. -
tan(a+y) = tan(gﬁ 4)_ =

tan(a;l-y+3,($’f— %): 515_7

—zzx _l.i_
ép aty+36~ 7 =tan~s o

tan-11 ~11 al 7 4 1
1 t 1 | 1—:—— 1
# tan'z+8tan™ o ftan~l = —tan s

3 a RE—AR a,ﬁl]mnaszlﬁ'*—@

= V@b (a+5+0)

.
=478 B tan B= ﬂtcgm

L ~abe a+b+¢)

_
ot

%&bvabc(a+b+c)
4 tan(a+B)=—- -
1——p o (abe(a+b+e))
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b o
a—a-l';c—'\/abc(a+b+c)

_a+b
[

=

= —%\/abc(a +b+¢)

_ ¢(a+b+¢)
== ab
W tan(r-aB) =y EEEE)

. W—I.]TB: tan"l‘/—q(a—-;g—-!-g-)— f&ﬁﬂgi‘:.

.

b. %%_‘7%:3%5ﬁ%ﬁ a B,y

25__5
1-1/25. 12°

A) tan a=%, tan 2a=

10/12 120
1-25/144" 119’

7 _ ). 1=1/99_49
ta,n(4 7) 1+1/99 50

tan 4a= tan(4da—G) =—§—g

b4
e 4a—6=%—y WA,

o BEKRE o B, 7,5 Ki%
tan(a+B)= ...... =w2/2, tan(y+8)=..--.-=2/xq

22/2+ 2/

tan( =
# n(e+LB+y+3) 1=2%/2+ 2/a*

= 0

S e+ B4y +d=nr+ g

d RE—,F-MARMSE o, B, A sina=4/5,
cosa=3/5, cosf3=12/13, sinB=5/13
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_i 12.3 . 5_63
# sin(a+8) 13+5 1365

Bp cos(’ —a+8)=

T _ a— B=cos-193 —
9 o~ [3=cos 65 ﬁkﬁuﬁz‘-’.

RAKRE o, B,y Al cosa=§,

sin B:“‘;lo, sina=S, cos B= 3\/1—0

57

% tana=%, tan =L (MR 2.m)

RE— a—-a._.ﬁ%j‘% a)Ba')’) A tanw=8 v
A tanB=2z-1, tany=gs+1, '

_ 2%
tfm¢zc~——-2_1~:l;2_l_x4
- 22 2
. tan(B+yY)={ a3yl
2% 2%
2+a*+at 2 —a?
ta, -
n{e+B+4+vy) W
Q4 gttt 2—a?
__%(4tat) _ 2w(4+at)
4—4a" 3t —3° (1-2%)(4+3%)
22 2
1o L n2=gTa

Sooat+BAy=20 Wz,
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g WHE— ,_,_‘ﬁ%ﬁfi B,C

1 tan «
1 == 1 = T s
H] tan 4 5 an 2a= 1= tana’

t @+ cotiy cot a
ta =% = _
a n(B+0) 1— cotla 1—-cot’a

- tan a
tanZa—~1
s, B4C=—=4 & A+B+C=0 #HrmEz.

= —tan 4=tan(—4)

h, & %cos“l%=a R cos 2a=%—-
2@ T (——a> =T 4a
/8 tan(%+a)+tzm(—}-a)

= tan(% + a) + cot(% + a)

1 2
T m
S_n(4 +a> (4 +a) sm(2 +2a)
2 _%
cosla o
L %%”‘,:ﬂﬁ @, B
. 2ab 2_pe
H] sin aza?%-b—z, cos q@= R COM
2 2__h2

(@0 (P +d) | @+ @+ D)
2(ac—bd)(bc+ad)
(ac bd )2+ (be+ad)?
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a+B=sin"1 $22f’2 WA=,

I BE—EA%a,B
B tana=t, tan B=2¢/(1~#)
' o
b ——0 3
i—# 8t—t
4 t‘dn(d+,3)=1—_"w=‘1fgt’2
11—
(V38t+1)(v 3t—1)

& >0, A t+v3>0, V3i+1>0
(D >V3 8 t<1/V'3, B t=V'3 i V3i-1
[R5k, #Hcx BiE.

- ta 3t"t3 .
. n(a'}"B):’l—_—gtT . a+,3=tan

-1 3#— t3
1—388*

(@)@ VE>i>1/V3, R} =3 H V31
Bk, e BE, He+rBBHFBRERBRA.

. ta‘n(a+,3) = -—%
& tan(7—~a+6) =—ft{§%
En w—a—B:tan‘lit_——;;—
(14 a+PB=m—tan! ft:gf;

k. 3 tan(tan%s)=a .. tanae=tan’
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e EEE T

3 ,
W un(esn-tRetite tne

2 tan ¢
1—tan’a

tan={2 tan(a+a)} =2  HiuE=.

X 2tan(a +a)= =tan 2

ﬁ‘%‘

cot™lz=a ., ocota=u=, tana=%;,

3/e—1/2® 3a®—1

B

3z% —1

cos Han 3a=03 .. Co8 _—.:53_3;

E%ll

H) sin B= Vgt — 15524 41552 —1
z°— 3%

. 2(82%—1)Vab— 15z + 1547 — 1
sin 2= ¢ )xz(m2—3)2 |

Bz,
% tanz=a g tan azxmcot(ig——;z)

‘\/a:2+1,

# cotlz=T —q, cse @=
2 T

T \_ _1
tan(g a)—-cota po
csc tan~1p—tan cot™lz=(Vai+1—1)/2

i
R e YEEml_g
Nat+1-1

S tan B=——0p
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7 &+ K 12

2(«/5271-—1)

el tan28=— - % " .

d B 1_a;2+2—-2\/x2+1
x2

Zw(\/mz +1-1)_

To(Vat1-1)
By 28=tan"'z
# tanlw=2 tan~{csc tan—1z —tan cot~'%)
B tan% =2, tan-1.2 b2
a b b
H‘J ta.D 2&-—« —-f, tan 23 E, cos 2a= :/(;?—-*-:b‘é
. cosza=m__§/ﬁ+bf+@.
o N E
. 2\/63 +b2 2\/a2+b2 2 T
Sosea= e = (Va*+5"~b)
| IN/AT T2
RIS cso?Bm g (V@ F B +a)

3 _“_3 2 23_ 20 NEL =D
SREREE= 5 50 -+ chc,B la(Va?+b2—b)

+0(VaE+ 0 +a)IVa* + b
= (a+b)(a*+b%)

sin"!(8sinz)+2_ ,
4

A sin~1(3 sliln 2)=8%_ 4_.
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4 sin~1(8sins)+s=44
8 sin #=gin(44~x)
Bl 2sinz=sin(44—=z)—sinw
=2 ¢os 24 sin(24 —%)
B0 sin z(sin?4 +cos’4)
= (cos?4 —sin?4)sin(24 —z) 4
.. sin?A(sin #+sin(24—%))
=c08?4(sin(24 —~%) —sin %)
Bl sin?A4(2 sin 4 cos(4—=))
=c0s?A(2 cos 4 &in(A4—3))
# tan®z=tan(4—-2) (/€117 k=
b B 2T tcos1 %, 2T _os1 %o
P B2 3 +cos =% 3 cos b_B
BB A2 ~sin a@sin 8—cosa cos B
' =—cos(a+B)=-—coség-
= —[—cos%]:cos%=% WimEz,
qg- &% tanz=a B} tana==2
2, 1—cos2a_ ., _1-2°
tana——1+0082a % . cos2a 144
4~ cos Ba=4 cos?2¢ —3 cos 2a KA
- . ta ta
L REBZABA, W csd=rotinf

1+tanatan3
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tanﬁm‘/l"COSA_ l+tan a@tanB—tana—tanB
2 14cos 4~ ¥ 14tanatan B+ tana+tanB

J(l—-tan a) (1—tan B)
“Y (@ +tane) (1+tan B)

=~/tan(%—a)tan<—z———ﬁ> (76 Hg)

o A=2 tan‘lJtan(g_ ~a)tan (g —B) ki,

g __8in2a+cos B
8. RABZAK, A cosz 1+4&in 2a cos B

i 2Na;_=_1—cosx___“(l—sipja)(l—cosﬁl
2 1+4cosz (1+sin2a)(14cosfB)

_ (cos @ —sin a>2i‘1112"§
(cosa+sina)?

=(1—tanz)21an2_/i
1+tan = 2

R tzm%:tan(%—a tan’g‘
m=2tan‘{tan(»§~—a)tan%} ﬁfdzn{égi‘:,
t. AR LEE, FERA S,

tan™(cotz)=a A tana=cotz

tan~!(tanz)=8 R} tanB=tanz

=1
R

R

_ — 2
tan(a—B)=COt§ +1‘ian z_ 12 tj:;lnwx - cot 9z
tan 2z +cut '22;: >

1-1

“»

tan(2 +a— B) =

b
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2a:+a—,8,='n7r+%=g(2n+1)

a+2x=5+%< ntl)m  HmEER.

z_1
V. 4 tan 2% "Y _gan1 Y G
ay+e 1.2
¢ Y
=tan™! tan‘ll
Cr
1_1
tan—! G~ 6 —tan-1 6 G
jl €y A 1 . 1
Gy O

RE tan—18 70 _ ¢y
RE 66,1 n 3 C3

..................................

R ‘tan*IMa ta,n,‘lg_l_ _ tan_l_l__
CiCrg + 1 T G Cn

" Lﬁitzl‘:%:(tan‘l—z —tmr%)

+ (138,1:1‘1l — tan"1l>
€ Gz

+(ta,n_1l _tan‘ll).i. R
¢ 03

2

+ (132111‘1L —_ tan‘li) + tan‘l-l—
Cn. Cn

Cn—

= tan‘lﬁ
y
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R

;. osind=——

1 1 Lo -1 (2’)’&"—1)'—(2’""—1)
fany on? tan 1+ (2n+1)(20n—1)

=tan~(2n+1) —tan~(2n—1)
M n=1,2ereeereren,  HY
tan~}=tan~'8—tan~11, tan~'i=tan~'5—tan™'3

------------- $oessesssastas naw e BNy

tan'-12%= tan~!(2n+1) —~tan~—(2n—1)
v L

4 "1_1_ —1_.1, ceadas _'
Fm, 45 tan 2+tun 8 + tan Gt

=3 tan_l( on+ 1) —tan™11
=tan1(2n+1) - {;—

@ —tan—1 ™%~ (n—1)z

14+(n—=1)ns® 1+n(n—1)a*

=tannz—tan~(n—1)2

. tan™t

J: 1| /tan‘lz= tan™lg

tan“l*-—l T :T- ot =tan~12z — ta,n‘la;, ............

Ly — tan—1(m —
tan—? 1+(n SV =tan oz —tan~(n— 1)z

A, &R AE=tan Tne
cot~1Vcose=4 Bl cot A="cosa

1 ~eos g
. cos 4= s
~1+cosa’ V1 +cosa
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I

X tan~Weosa=B B tanB=Ycosa

1
~1+cosa

_NMeosa . cos B=
‘\/1+cos¢z
sin 4 ==8in 4 cos B—cos 4sin B
1 _ cosa =(,/1—GOS&>Z:11:&1)2—“
l+cosae 1+4+cosa 1-4¢cos o

gin B=

8in u= tunZ%

5. Z=M1% «,8,y, ] tana=a, tan B8=b, tany=c

A a+B+y=m
Ji ) Stana=IITtane (R 140 BHI=)
a+b+e=abec

6 H=MKXE , 8,7
- . _Y . ,=ﬁ
Bl sina= S on B p  BnY=_%,

V@ ot
osY="""4p

4 a+fB=y .. €08 @cos B=c0sy+48in e sin B
B (1—sin®q)(1—sin®B)==cos*y +sin®asin?@

+2 cosysin @ sin B
Bl —sina—sin?B+sin®y=2 sin a sin B cosy

2t gt ¢ %my Vbt

az be + a2 ab ab
e B+ aPap + 22y (a2 — 1) = ot

7. HWHE A, B, A cosA,==%, eosB:fI’)i
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a2

Ep
&n

Ep

R

i)

B

»

Ep

en

A+B=a .. cos Acos B—sin 45in B=cosa

608 A cos B—cos @ =sin 4'sin B

cos®4 cos?B + cos’a— 2 cos A cos Bcos a

= (1—cos?4 )(1—cos?’B)

cos*A4 +cos*B—2cos 4 cos B cos o

=1 —cos’a = sin’a

2 2
& 2zy Y s 9
= cos a 4 —2—= sin‘y
a? ub b?
% Y
1% _ 1
cosTl =g sin“lv =
a ’ o B
% . Y
COS = — 81N o= -
a’ B o

QQQB ]l& COS = CQS8 2‘8::1-—2 sinzﬁ

z/a=1—2y"/a? e d*=az+29*

tan(f-a)  tanf
T tand  tan(0-08)

tan(f—a) +tan @_ tan 6 +tan(0~B3)
tan @—tan(@ - o) tan(0—B)—tand

8in (26 —a) _sin(20—-B) _ _sin(260 - B)
sIn @ sin(-B) sin 3

—sin B(sin 20 cos @ —cos 26 sin &)

= gin a(sin 20 cos 8- cos 26 sin B)
sin 20(sin a cos B+sin B cos a)

=2 cos 20 sin a s8in B
' 2 sin o sin 3

tan 20 = sin(a+ )
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1., _—128ina sin sin 8
& 0 Zban sin(a+8)
10, RE—, =L, ZHKRE o, B, 7
- [y [ o) :i * = r—-ﬁ
B versa=1—cosa a . cosa=]1 a
A3 cos B= 1—b—” cosy=>b
4 a—B=y B y-a=-8
e co8 7y ¢os a+sin y 8in a==cos B
en (1 ->b+~/§‘f_‘f\/1 bz—l—bﬁ
v1-b
gn Zm xz -v
‘/ TN1+b
z? 1-b
o = A5) 0

11. 3

12)

KOz =gormAmn o=t/ B
ﬂa:ﬁﬁ As B

4
J:l
114

ep
Ep

ep

1+5

gin A=sin f+sin ¢, sin B=sinf—sin ¢
sin® 4 + sin?B = 2(sin%g + sin¢) = 2(3) =1
gin?4 =1—gin?B=cos?’B
sin A=cos B (B IESE)
' 8in A=sin(% - B)

A+B=7 (RF¥f) Wz,

. tan 8=aV'3/(2—2%), tan¢=(22—¢)/cV 8
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3.

oV 8/ (262} (25-6)/e 3

[i¢ tan,(‘g_‘b):l+x\/’3‘(‘_)x—c}/c\/3 (26—2%)

o 2(cf-cxta?) 1
N g (c*-cx+2") 3

p O-¢="  (WEf)

B E T+ £ oo

L cos 8z 15 cosw I, AIfF 1 2 cos®s—§ cos =0
4] 3cosz(2cos z—1)(2¢cosx+1)=0
cosg=0, %, —4%
z=n+350°1£90°, n:360°L60°, n:360°£120°
B 860° /s IEM 4% 60°,90°,120°,240°, 270°, 300°,

. 2tanx
2y, 21an 3
(8 tan’z 1+ tans
En tan g(tan z—1) (tan®s+tan 24+ 2) =0
1. tanz=0 . m=ns180°
2. tana=1 . % oome180° +-45°

3. tan®r+tanz+42=0. A=1-8<0, fABEHK.
B 360° T IEME 0°, 457, 180°, 225°.
B cosdztcos Za+1=0 O 2cost4cor g =0
Bl cos22(2co822+1)=0 .° coslz=0,—41



182 F=Z=mBERER

o {23::2%’180°i90° - Ja;=fn-180°i45°
i
2%=92n-180° £ 120° (g =n-180°+60°
ANKE 860° IR A 45°,60°,120°,1385°,225°,240°,800°, 315

1 1 _cosz_sinz_ cos’s—sin’s

Ep cOS® SIN® SIN% cOST SIN T COB T
i sin z cos a=0
J:il (cos #—sin ) (sin x+co8 L +1)=0
1. cosz—gin z=0 .. tana=1
z=n+180°+45°
9. sinz+4cosz+1=0 .. singztcosz=-—1

FHFS sin 22=0, B sinzcos®s=0 A&,
ik 860° ANZIEFAA 45°, 225°,
5 4 2 cos’z—1=a(1l—cosz)
Ep 2 cos +a cos 53— (1+a) =0
cos:c=—3f[—a:t VaT+8(1+a))

i z=cos‘1i~( —~atVa®+8a+8)
:e 1 T e mermasse =.1'itan$
6 . tan(zvr+:u)— I —Tns
1 _1—tans=
tan(ti_w *)T i¥tanz
KA E2BS

(1 +tan 2)*+ (1 —~tan 2)4=4(1~tan ) (1 + tan )
&  tan%=1/3 & tanz=1+v'3/3
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10.

z=mn»180°+30°
He b 360° N2 0E 4% 30°, 150°,210°,8380°, (s FI{E4
A 27 FF)

cos s —sin % .
e F=8NT_ os?x —~ sine
oS %+ sin z

)] (cos#—sin z)((cos x+8inx)2~1)=0
1. cosz—sinz=0 . tane=1
z=mn-180° +45°
2. (cosz+sinz)*=1 B sin 22=0
Bl singcosz=0 . =n-180°, n+360°+90°
B 860° ZIEAR 0°, 45°, 90°, 180°, 225°, 270°,
B  (cosz—sin 2)(cos?s—sin’z) =a(cos x4 sin z)
n (cosz+sin 2)[(cosz—sin )% —4)=0
1. tans=-1 .. 2=n-180°—45" 35 185° K 315°
2. sin2=1-a .. z=4(nr+(—1)"sin"'(1—a)]
41538 = (sin®z + cos® ) (sin*z — sin%z cos®z + costy)
=1-—3 sin?s cos’z=1— %sinzza;

3 7

— 2 9in?e— ' gin9
54 1 4 sin2% 12811’1 2
g sin®2w=3/4 ;. sin28=+vV'3/2
9x=mn+180°L£60° .. z=n-90°£30°

Bz f4i4% 30°, 60°,120°,150°,21G°,240°,300°,330°

4 tan(e—z)=—1,tan &= —cot s=tan(Iw +x)



134 o= AP ERN MR

11.

12.

13.

a—s=kr+($7+2)
Bl 2@=q—3(2k+1)m i r=3{(2n+1)m+2a)
(A (2k+1),7n+1 BFRREHEAM.)

gn - 3 cos 45— cos 2m=0
4] 6 cos®2m —7 cos 28 —8=0)
1] (2 cos 22—3)(8 cos 25+1)=0

cos 2z=—3, 3 (A {FH&)

H cosZz=—1%, @ cos(180°—22)=4=0.8383 b,
TR 70°82',

22 2 M55 180° —70°32'=109°28
# 2z=m-360° 1 109°28'

s=mn180° £ 54°44'
Prkz 15 54°44,125°16',284°447,305°16',
BH RS 2-2VcosRs=4 cosiw
] 2 cos®z+cos £ —1=0
&n (2cosz—1)(cos z+1)=0

cosw=%,—1
T=mn+360°£60°, n-860°1£180°
b 360° /I ZIE i & I sE R 60°,
BN 2sin(iw4a)cos tr=3 Bl cosz=4V'3
z=n360"L30° K M4 1% 80°,330°,
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14. 41 sin 2%+sin 24° =sin 90° +sin 24° .-, sin2z=1

15, k&~

16. & sin’z cos®2%

z=n:90°+(—1)"45°, WPk HH 45°,225°,

cos(x+120°) +cos(z—120°) _ 4 cos z cos 120°
cos(z+120°)cos(4—120°)  cos 2z + cos 240°

__ —2cosx _ —4coswm
2cos*s—1—4 4cos’z—3

—4 cos x
4 cos®z—38

Bl 2cosa(4cos’s—1)=0 .. cosz=0, 3
2=n+360°1+90°, n-360°1+60°, n+360°+120°
H 860° JZIEAE 60°,90°,120°, 240°,270°,300°.

=2 cosz

— 29 2
oz sinioa 1 B} tan?2z=tan%
51l tan 25 = ttan s=tan( =)
Q=nmrtz . m=nm, Anw

AT R A 60°, 120°, 240°, 300° (0° K& 180° F4&).

17. & 2 cos 3z <08 2% 4+ cos 2= 0
Bp cos 2% (2cos 32 +1)=0
1. cos2z=0 s 22-n360°£90°
74 z=n-180°145°
2. coslz=—1 s 33=n.360"1120°
e x=mn-120° 440"

I 360° 2 IEEME 40°, 45°, 80°, 185°, 160°, 200°,
225°, 280°, 315°, 320°,
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18.

19,

20.

En 2(cos 4.2 cos 3z +cos 4x-cos.z) =0
1] (cos 35+ cos x)cos 45=0
tn cos % cos 2% cos 42=0

£=n+360°190°, n-180°+£45°, n-90°122°30’
i} 860° ZIEMAE 22°30',45°,67°30°,90°,112°30,
185°,157°30',202°30',225°, 247°30', 270°, 292°30/,
815°,387°30 +M{E A,

En 2 sin 3¢ cos @ —2 sin @ cos a=¢os a
H cosa BEB,FZRE 0, H 2(sin3F—sinfh)=1
En. 8 sin®g—~48inf+1=0
Ep (28in 0—1)(4 sin’F+2sinf—1)=0
1, sing=1% '6‘='n-180°+(—-1)"'30°
2. sin.9=':—%i5— . 0=n-180°+(—1)"-18°

% f#=n-180°~(—1)"-54°
e 860° 2 1E A4S 18°,30°,150°,162°,234°,306°,
Bl cos 66+ cos 2a-+cos 104+ cos 2a=72 cos 2a

En 2 cos 86 cos 20=0
---_ul T E 517 l ’ 1
d= S(Q“Ti‘z) £ 2(2“”i '2)
EATTHE L (k4 Dm, Sk D

| o 8w !
W 2m NZIEB R 16° ﬁ% 20 A4,
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21.

24.

Ep 4 cos’—~8=2sin #
e 48in%+28infd—~1=0
—1+VE
gin f= A.—_ljfi 5

G=n180°+(~1)?-18° g% n-180°—(—1)"-54°
3t 860° 2 EASS 18°,162°,234°,306°,

&n —2sin(n—1)fsin f=sin g
Ep sin A2 sin(n—1)#+11=0
1. sinfg=0 .. B=mm

2. sin{n—-1)= -3

oo s -]

N (sin nf+sin(n—1)8)(sin nfd —sin(n—1)0) =sin%g
B 2sin 3(2n—1)fF cos 1 G-28in 46 cos $(2n—1)0

=gin?%)
il sin A(sin(2n—1)#—sin 4] =0
i1} 2 sin @ sin(n~—1)6 cos nf=0
1 1 m
[5'4 ¢ =mm, 'nTImTr 1 n {Qmwif‘j]
81 sinf+4sin g cos f+3(8sin f—4sin’g)=0
tmn sin #(10+4 cos #— 12 sin’g) =0
n sin #(6 cos’@+2 cos f~1)=0
1. sinfd=0 .. O=nm
9, COSH=“~1:1:A

i =02743, — O.GOTQ
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n+360° £74°5'
ne860°£127°25'
BOSAR 0°, 74°5, 127°25', 180°, 232°35', 288°55',

Y
1l
A

S i sing 1—cosd\_sinf_
25. @Eé-smb(ﬂmse g ) vos g tan 0

RS tanf4+2cot20=—tand  Bi cot 20%:0
= ™ :._1— A ,:1714
23~k7ri—§ 5 (2kE1)m 5 (2n+1)7

G=L(n+1)w
2. &  tand=1 . G=m+180° +45°
e 540° A2 IEFRS 4567, 2257, 405°,
7. o sin(a— %)cos( a— &) = sin & cos &
)] sin(2a—2%)==sin 2%

2=hkr+(—~1)"(2e—2%)
1. Ek=2+1 A} U=kr-3Za A
2. k=9 B do=2nm+2a .. s=%i(nrta)
98. B  cos*x—sin’s=sin & cos &(sin o+ cos ¥)
B (cos z+sin z)(cos g—ein s —sin 2 cos 1)=0
1. cosz+sinz=0 &p tanz=—1
z=m-180° +45°
2. ¢0s 4 —sin s=sin £ cos z
Bl 1—sin 2z=1sin%s £ sin®2z+4sin 25—-4=0
sin 2= —2+2V 2 (EGHAREEAR -1 4)

RO

By sin 22=0.8284 .". Y9z=n-180° 4+ (—~1)"55756'
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29.

30.

31

32.

= me Q0% + (— 1) 27°58"
WO 860° 2 IEF4 8 27758, 185°, 242°2', 315°, (F§
FEeEZ - ALEE)
e fli”-@gmrusmna g 8tn%—Ttand+1=0

. tan = 116(7 £~/17)=0.1798, 0.6951

G=n+180° +10°12' =% ﬂ°1’800+34048'
bk 860° s ZIEMAA 10°12',84°48',190°127,214°48",

Bp ?Lli} ﬁg;ﬁla; 0 =9 o1 tand+3tan §—2=0

tan f=3( -3+ V17)=0.5616, —3.5616
f=mn+180° +29°19', G=n-180°+105°41
#HeH 860° Az A 29°197,105°411,209°197,285°41,

tan f-+tan 26 tan 86
1—tan @tan 2 1—tan g tan 26

K tan 3=

1 tan @ tan 20 tan 30=0 .. @G=mnmw, inw B 300
B15E n-90° K& m+60° (n-180° L& n-90° H)
A% 0°, 60°, 90°, 120°, 180°, 240°, 270°,300°,

B 2sin®g= 005230 g1 4(1—cos®@)=1-+cos 30
Bn 4 cos®d +4 08’9~ 3 cos @—8=0
4] {cos 6-+1)(4 cos?f~8)=0

;. cosf=—1, V'3
f=kntw, 2Umd im B} Ykt iw
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ikt 860° 2 IEFAS 30°, 150°, 1807, 210°, 330
33. & (28in@—1)(28ind~v'3)=0
sin f=1/2, ~'8/2
O=n-180°+ (—1)*30° sk n+180° + (—1)*60°
e 860° Az IE £ 4% 80°, 60°, 120°, 150°,
34. (4—~3)(sin 0+ cos @) =4(sin?g +cos’9)
=4(8in @+ cos @) (sin?g — gin @ cos.g+ cos?y)
=(sinf+cos @) (4—2sin20)
En (sin @ +cos @) (2sin 20—~'3)=0
1. tanf= -1 L O=n+180° —45°
2. sin20=v'38/2 . #=n-90°+(—1)"30°
H R 860° ZE 8 45 80°, 60°,185°,210°,240°,315°,
35. sin(f+a)=-cos(f— a)—sm(—;—t9+a)

LOta=kr4(—=1)F(3r—0+a) (£% 195 BHFHN
k BA YA b L ASIEE, 38 2n, A

O+a=2nm+ir—F+a .. G=F(4n+1)7
36 4 (,os(gza' »Z-)u.——sm( —)~(,os<zx ")
523;"‘4""2“ i(m 4)
1 56—”; 2nmt 7 x=%(4n+1)ﬁ
2. 133}-1‘ 2nr J.om= 1—2'/171"

6 ' 13
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87. ) tan mf=tan ngd C. mf=kn+nd
Bl (m—n)f=kmr - g kT
m— 1

38. 4 m’?='mr+% c PP —1=0

Hzé(nj: Vni4-4)
39. &) cos(a: +%> = Fsin(mw—92%)

SREAMBES BIF =L

L. COS(”J +%) =sin(7w—2%)= cos(2a:— g)

w+zw=2k'7ri<2x-%>

3 kw |, w
154 ‘ xzw 27077,/8-}-152

2. cos(a:+ %) = —gin(7r—2¢)=sin(2z—m)
3m '
=cos(7— 2:5)

7 S
; —_— + —
z+ 1 b ( 5 2x>

Ml om oz s T, O 8w 18w Aimw 7w

120 120 4 12° 12° 4
40. 4 «in 8F+sin 20=2 sin 20 cos f=s1n 30+ sin g
BN sin26—sinf=0 Bl 2 singcos‘gg=0
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* = T :2 * ,72 .:-:!‘_.' + =|.]L
. 0=k ok 3<27mi2> Lkt 1yr=Lont1)s

W 2m AZEAR 0, %'n', m, %w,(g{uﬁﬂ; sin 26 =sin 4

H1 BN IR AT i)

. 0 2esctf= 7.2—
8

: g
nig = 1 / 2 smzicoszf

WL BRI cosz%_,smz%=_%§

tn cosc9=—'\£2§ .. G=n-860°180°

WK AR 30°,3380°,
4. :/%(cos 36+ 5in 36) =1

En cos 84 oosg + sin 84 sin%:l

& cos(ga- 7)=1 i 36~ 7 =onm

= % (2% + %)77’

W 2w Mz EAE Tlgw’ %r, %r. (AL BRI B S

FHIRA )

3 tan # — tan®g
1—3tan?%y.

Bl Stan®@ =0 o tan A=0

= nm Wik A% 0, 7,

=5 tan #
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44 8056 _ 1 1 1 4

sin@  sin46 @ cos?} @  sin’if costif  sin’f
Bl 2sinfcosf=1 Bl sin 20=1

=1 -1 T | —1)"
] 2[mr+( 1) 2] Ze2n+(=1)")

w ki

Co 8 2n+(—1)" wp, 3 =92k RIE 4k+1,
#F oa=20+1, BIIRE 4k-+1 1)

HOE 2 AT ERR %w, Zvr

LA 16 cos®@ =16 cos’g — 20 cos?F +5 cos.f
(R128FE11)
tn cos #(2cosf—1)(2co864+1)=0
f=n-360°£90°, n+360°%£60°, n-360°1120°
e 860° AZIEAR 60°, 90°,120°,240°, 270°, 300°,
1] 2 sin 46 cos §+ 2 sin(d+45° )cos =0
(2% 188 HHI=H=)

B 2cos@(sin 46 +5in(+45°))=0
BN 4 cosf sin $(50+45°)cos $(36—45°)=0

1. =n-860°190°

2. bO+45°=2n-180° S O=m072° 90

3. 86—-45°=2n-360°t 180°

O=mn-240° £60° +15°
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M 360° SHZIEMAE 63°, 716°, 90°, 185°, 195°, 207°,
270°, 279°,815°, 351°,

47. B 2 Bin(ﬁ-—%w)(cos 39+3cosf)+2 cos(H-—- ;"n)
x(SsinH—sin?»H)—Gsin@B—%;w):\/-g

@:¢] cos“¢9=%(cos B80+3c080), rem- )

B —2sin(20+ L )+6sin(20— L)
—6sin(20~Ln)=~3

o Bin(29+%'n'>= _.;_\/ 3

" 99 tmmnm (~ 1)

6= (8n—1)m +2(~1)"r

48. ' cos(a—B) =cos(a—LB)+cosa—cosa
= _ BB e

2 cosl & 2)u052 cos a

KA
z2cos cos(a - g) + a{Q cos(a - g )cosg — co8 aJ

—9cosB =
Acosg 0
En mcos(a— ’?)(m COg o+ 2 cos'g.)

—(:z: cos a2 coség):o
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49,»

Ep [ZCOS(a'— §>_ 1][:6 cos a+ 2 cosg] =0

B= 'sec(af— ’g) B 2seca cosfg_
(skEN =R AR

Bl 2(cos*(—cos’a) = (cos 3648 cos #)(cos f—cos a)
+ (sin 3~ 3 sin §) (sin f —sin @)
1 cos 20— cos 2a= (cos 8¢ cos f +&in 30 sin H)
+ 3( cos?d — sin®g)
— (cos 36 cos a +sin 36 sin a)
—3(603 ¢ cos a—gin # sin a)
=08 26 + 3 cos 260 —cos(86 —a)
—8cos(f+e)
Bl cos(38—a)—cos 2a—-3(cos 20 —cos(fd +a))=0
B 2 sin 4(30+a)(sin $(3a—30) —3 sin $(a—0))=0

1. sin$(80+a)=0 . 8+ a=2uw
O=3(2nm—a)
2. 3sin $(a—)~4sin%(a—0)=3sin $(a~0)
Bl sin $(a—@)=0 . O—a=2nm
O=2nmr+a |

50. #£i8sr 4sindia—8singar=4sin*¢z

A txz=A, H) 4sin®A—4s8in’4—-8sin 4=0
Ep gin 4(2sin A~8)(2sin A+1)=0
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53. &

ﬁnA=%$é' :.A=hrﬁlm—t—D“g
z=6kn B 6km—(—1)*nr

V8 +4tand | tanfg-v'3 _
1-v'gtanf  1-+~gtand

& tan®)— 3 tan’f— 3 tan G +1=0
&n (tan @+1)(tan’f -4 tan §+1)=0
tang@= -1, 2V 8

gy tang--

H:nw+§£—, nm+tan1(2+V'3)

tan(z+a +z+B+z+7y)

_Ttan(z+a)—II tan(z+a)
1—-2 tan(s+ajtan{z +8)

SAHE 0, # tan(s+a + 2+ B+r+7y)=

3r+a+B8+y=nr+ 727:

x=%(:n7r+g-—a—,8—y)

sin 50 sin59  _
cos @ cos 49 ' cos 20 cos 38~

Bl sin 58(cos # cos 46 -+ cos 26 cos 36) =0
Bl sin 50 cos {(2 cos*20— 1) +c0os26(4dcos®f—3)1=0
B0  sin 56 cos #(4 cos?20 —cos 20—1)=0

Y £ g(Eu %27?1})

nmw
0=-5

3:, L cos

L1EVTT
2 8
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4 4
ep
en

B

en
Ep

»> =

f/5=a Jill tan fe =5 tan a
sin 5 cos ¢=35 sin & cos ba
3 8in 4a¢=2 sin Ga
8 sin 2a cos 2e¢=3 sin 20— 4 8in®2a

sin 2a(cos 20— 1)(4 cos 2a+1)=0

a=%n7r, nw(%@éﬁé nar W)
B% %—[ane}-cos—l(_i ]

o= —g—'n'n', 5[n7T +%cos—1( - %)]

sin 2% Lo (%197 EFIHA)

#in 2% sin 27+ sin 2a
sin 22Hg=sin 2%
2rtlge=nm+(—1)" (2%a)
n=0 [, 9ot g =93¢
z+1=3, H x=2
7846+ 75° T 17750 _7(10. 72 B¢ T 843,778
+147-77507 = 147
497350 _ 945172507 951,757 _ 490
(7%= 1)(7%°°7 — 49) (49 T%° % —~1) =0
7T =70 7R, 72
sec£=0,2, —2 Bl cosg=w, %, —3

cos=0w Fi, K |coss | =14
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r=2nmrk %ﬂ‘ 8% 2n i%’n‘

57. & 5507 1 5/5%0 296
& 5.57107 - 96,507 1520
& (527 _5)(5.5m7 ~1)=0
& *oplanap 5
tan z=+1 ' . o=n-180°1£45°

68. " 4—4cos20=8sin’d H 6—4cos’P=2+4sin?*)
El] 28 8in2e — 3 . 22+4 sin20 + 32 == 0
ED (24 gin?%9 )2~ 12+ 24 sin?s +82=0 (ﬁ% 197 E

B (2 —4) (24 —8)=0 Pt
g#in® _ oz, 98 - osin=1, 2
. v2 V3
8in 9=i—2, 9
O=(nt1/4)m 5% (nt1/3)m
59. @ A=v29, t‘:m'y:%:.tl . y=21°4¢8

B4 198 HH| =+ — K 199 am:JrW
(Gt B sin G871
s.osin(f+y) 7% sin 68°12" A =17 - .

= —21°48' +n-180° + ( ~1)*(68°12")
WA 46°24',90°,
60. gp 14~ (1 00520) ——sm26
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6L .-

Ep 3 sin 29 +cos 20=3 8
LU i o LR Rk A5
005(26— a):v%)zcos 180261 .[d 3
20— a=n+360° £ 18°26'
O=35°47" +n-180°£9°18' AL _IC

/.
HeHE 860° NZIE A FS 26°34', 45°, 208°34', 225°,

24+ 8 =tan 75°
B 8in # cos 75° +cos @ sin 75° = cos 75°
&p sin(f +75°)=gin 15°
f+175°=n-180°+ (—1)*-15°
il 860° A2 T A 90°, 300°,  (BLEEELVIHR LW
Bi)
4 tan f+4tan 29 =V 8 (1—tan @ tan 29)

tan f+tan20 _ = s
—tandtnog =" 8 gp  tan 39=+'3

T _1(, 1
309—'mr+§ oM é 3(n+3>7r
Helt 9m AZIESA Lo A

il m sin 2(a—§)=mn sin 26

B m(sin 2a cos 20— cos 2a 8in 20)=mn sin 26

Bl sin 20(m sin 2a cot 280 —m cos 2a—n)=0

1. sin26=0 Bl 2s8infcosfd=0
B cosf Ru[FKE O ... sing=0 .. f=n7
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2. cot 20 = Mjﬁ n
m sin 2a

6=—l—tan“’ m sin 2a
mcosla+n

tan(f—a)_ tang

64. £ tang  tan(f- )
g Bn(f—e)+tng_tan(f-a)—tang
tan 6 +tan(f — B) tangd—tan(f-B)
o sin(20 —a) _ sin(26—8)

sin{ —a) sin 8
Bl sin B(sin 26 cos a—cos 24 sin a)

= —gin a(sin 26 cos B—cos 20 sin B)
B0 sin(e+B)sin 20=2sin « sin B cos 20

. _2sinasin 8
tan 26 SmatB)

1 1, _42sinasinf
Oy T (et B)

65. 4 4 cos @ sin(d— a)sin®a= cos’a(sin’a— cos?§)

1

=cos®a(sin’a sin’g — cos?fecos®a)
Bl 4 cos @ sin’a(sin ¢ cos @—cos #'8in &)
= cos?a(sin’a sin?g — cos?d cos’a)
23 costa cos’d, 15
4 tan®a(tan §—tan a) = tan’atan?g — 1
B tan’d tan®a— 4 tanfe tan § +4 tan‘a—1=0
tan =2 tan atvot a
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G=nm+tan~1(2 tan atcot a)
86. B 35(8sinf—4 sin®d)—40 sin 2f sin §+39 sinf=0
B 4 sin (36— 10 sin 26~ 35 sin%g) =0 |
1. sinfd=0 .. fB=mnm
2. 86(s8in%)+cos?f) — 20 sin @ cos §—35 sin’§=0
BN tan?g - 20 tan @+ 36=0
En (tan §—2)(tan #—18) =0
tanfg=2, tanf=18
h O=nm+tan™'2, nw4+tan~t18

cos(f+a)+cos(f—a)] _ sin(f 4>
6. & [1+ 4 = s

5 8111220: +sm(9+a)2—sm(ﬂ‘-

B sin(f+e)+  sin(26 4 22) + 3 sin(f +a)cos(f—a)
+3 cos(f+a)sin 2a-+F sin(2042a)
—3 cos(f+a)sin(f—a)=0
Bl 2sin(f+e)+2 sin(f+a)cos(f +a)
-+8in 2a+cos(6+a)sin 20=0
B 2sin(6+a)(1+cos(f+a))
) +'sin 2a(1+cos(f+a)]=0
BN (2s8in(f+a)+sin 2a)(1+cos(f+a))=0
O+a=nm+(—1)*sin~1( —3 sin 2a) & 2nwtw
68. &= (tan(a+6)—tan(«—@)I(tan(a+06)+tan(a—4F))

=0
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_ sin 2asin 26 4 sin 2 sin 26
cosz(a-i-ﬁ)cos"'(a ) (cos 20 + cos 26)*

it  sin a sin A(16 cos®a cos®@ — (cos 2a -+ cos 26)2)1=0
1. sinfd=0 .. B=mnm (% sin a=:0)
2. 4cos g cos = 12(cos’a+cos?d—1)
(cos §Tcos a)?=1, B cosfFcosa=1
f=cos~ {1t cosa)
69. Bl  sec’—1=2tan a tan B sec §+ tan’a +tan?Q
B (secd—tan o tan B)%= (1 +tan%a)(1+tan*Q)
Bl  secd—tan atan B= tsecasec B
f=secl(tan atan Bt sec asec B)
70. &% f=6a J: (i} cos Ba=—1
-8

cos 3o = :1‘:\/ 1—+020¥S6'a=

B 4 cos®a—3cosa=0 g cosa('4cos"’ —-3)=0

.. cosa=0, iﬁ #W cos - -—Q; \/23
EEITLE 0= (2n+1)7 “ﬁi,ﬂi%ﬂ: cosd 18
cos(6/6) BB,

L RHEAERE o—2y, 2~y, 7, 2+y,25+2y (BERY)
B cosz=cos(s—2y)+cos(s—9)+cos(z+y)
+coe(z +2y)
€08 =208 % €08 29 +2 c08 T cos Y

Bi cosz[1—2cosy—2(2cos’y—1)1=0 cosz FEEEO
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Vi3-1
4cos*y+2cosy~83=0 ., cosy= N 4

vi3-1
=YESlo, WAEE gmcos oy

(D, (2), (2),(3)

_cos(B—~y)—cos(a—B) _cos(y—a)—cos(B— 'yz
cos{a+B)—cos(B+y) cos(B+y)—cos(y+a)

sin(,@—a'l"—y> sm( @+ B)

(L1

Ep e
ol 17) “enlrr59)
gin B cos +7 —~cos B sin_“_%l
ep 2 _
SmBCOSa;y+cos,8 sin “;’7
sin y COS“;B—COS Y sinofj;'B
8in y cosa%B+cos v sina—%!@
g fnB-tani(a+ty) tany—tani(a+B)
tan B+tan 3(a+y) tany+tani(e+pB)
A RS gra i ke

tan 8 tan y
tan 3 (v + o) t&nf(a+,8)

(1), (2); (1),(3) ORABZE.

Y B,y ZHE = Y {b0005a008,3+w S}nas.1n18=ab ,
be cos a cos 'y + oy sin ¢ sin y =ab

M ocosa,sina B2 (R 8 2)
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cos @ _ sin a
a*be(sin B—~smy) ab% (cosy—cos B)
N S
abc*ein(y— 3)

COS.q sin _ 1

B s BTy) FEni(By) ceosi(B=7)

. _ cos®a +sin’e
APcos’}H(B+y) +b%in*3 (B+y)  ccosTh (,8 Y)
B a*(1+cos(B+7v))+b(1—cos(B+7y))
=¢*(1+cos(B~7y))

EREARBERZ S EHZE.
74 5 sin % ¢os @ -+Cos & 8in @ =m sin @
tan a= sinw
" m—Ccos®% -
BBy RAR T
&p sin(B—v)=m(sin B—siny)
] cos 3(B—7y)=mcos 3(B+7)

(& sin#(B-7)=0)
75. HMBFEZBIFEE Xtana=0 (RS RE4)
tan y= —(tan a+tan B)= -k
4 tany B tan @ Z—ff, HFED —h R tand SHFA
ah®+ (20 —2z)h=y

1+tan @ 33tan0 tan®g
1—tangd 1-38tan%)

H &
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Bp Stintg—6 tan* +Stand—1=0
WA BB BE R X tana =
(A= ZHFBRE 0)
77. 4 sinfcos h+cosf sin A=2 sin g cos @+b

A tan { A==
. 2 N Gk
1| . S]nlg:l—_l:—a?o cos g 1+$2
A (b+sin N)at—2(2 +cos A)#® + 2007+ 2(2—cos M)z
+(b—sin \)=0 (2% 202 BRI -+L)
st @ 2(2+cosN) %
E‘J S1—~Emn2 b+bln)\ ) Szub_*_sinh
2(cos A—2) _b—sinA
S=prsmi Se=Frsna
P a+5+y+8= ‘?1_45'3 = eeeaen =§=
T -5 +5; 0=

e T = m
25-—%77-% 5 (2n+1)2

Ya=(9n+1)m
. . A COS(B’}'Q)—'I
78. . cot(f4a)—csc{f+a) —Sn(Gia)
f+a
==t
tan—g+tfm—a«
HEXE Lt&n'g'*‘q g —_— T )

4

?’.x" tiul‘—z“ =2
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[5/8 E(a;+ tan:g )(mtang-—l)(xtan%—l)=0
g o= {x3 tangtan g +<1’I tan ; —tan g —tan %’,)ﬁ
+ (1 — tan%tang —tan %tnn %’->¢ + tan%} =(

23 tan g— — 811 tan ;—
Etan%=—~~—T B-__
tan-—_ta,
p n2 112

33— 23 tan -g—tané
b3 tangl—tan O 2
2 2 3 tan/gé tan 'g

Etan—.a»
Htan'—l=—————z—
Ztanﬁtan@-
2 2
N 17
Y tanl — I tan”L
tanéLM.—_, 2 2
9 vy O A
~ > tanPtan?2
1-% n2 n2
- 22tan—;—-3ﬂtan%+2tani;~
tan % tan B — 34 25 tan L tan B
> tans, tan g~ 8+ g W
8 Xtan® ~ITtan®
3( *m2 n2)
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o —tan®tB+Y_ _ﬂﬁ‘_ﬂ’)
9 t“m( 9

Oi+0,+0s_ . a+B+y
2 5

31 +02 +o93+a+,8+'y=27c77

79. & tan i z=¢
1-1:2 o
] ¢ i
By A(th) (1+t2) +0=0
B F(t)=(C—B)®+3(B+0)# +8454+3(C—B)f*
+(C+B)=0

F($)=6(C~B)t +12(B+C)t*+24 48 +6(C— B}t
4 F(t), F'(t) AR, BABAAETRREZR
RARE &y, breoele, PEMMBERBBIRTG:
8, =0, S,=8(B+C)/(C~B), S=~84/(C-B),
8,=8, §;=0, S=(C+B)/(C—-B)

xh Mﬂs___é
s [ Ry B
8. &Ll s WEA,HOHa, Be')’*ﬂ%itﬂ;r;:@QW’ﬁ

& 0 BHABAZ MR, 48 tan(z/2)=4, A
sinz=24/(1+A4%), cosz=(1—4%)/(1+4%)

[ 204 b(1—A2)]=2A(1—AQ
(L+4% 1+ 42 (1+4%)*

x (@ sin @+bcos )

HABRXE sin26 +
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i} sin20(1+ A4%)(b+2aA4—bA%)
=24(1—- A% (asin@+bcos )

en —bsin 20 A% 4--eeeeene +bsin 260=0
tanfgv tangtm %tan%: fbl:%nl—n%ﬁ: -1
Wz,
81. =% tangax J: 1} sinﬁziiiz, cosH:i:i::
s “[ a E]x:) i;AxZ] + 4(w 1(-1+x‘:§2) L s +d=0

&n (a=c+d)zt—4bz® + ( — 6a 4 2d )a®
+4bz+ (a+c¢+d) =0

o 4b
= tan§ a—c-+d
@ nBtan? o 40
& Ytan 9 tantan 3 TTiid

X ta,n% +3 tan%tangtan ;’ =0

2] (tin +tan— )(1 + tmgtan 3 )
+ (tun';g + tan%)(l + tan% tan %):0

en ( sm%gos% +cos— sm—)

B v . . B. y)
X cosLZcos 2 +sin T sin-t-
cosco sin Zgin

| 341
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+ (sin gcos% +cos gsin b4 )

2,/
X (cos%cos% + sin% sin%): 0
%8005 B=Y L 5inBHY 0e? =38
B sin 5008 "o +sin Bo-fo0s= o= =0
) sinq_ﬂizé;'y.g.gm‘#jiz*_ Sin@i?%ﬂ

+sin——————-—'8+72_a+8 =0

82 (1) 4 sinz(2cosz—n)=mcosz—k
Bl (1—cos®)(4 cos®t—4n cos z +n?)
= mZcos?s — 2km cos z + k&*
Bl 4 costt—4n cos®peeernerns =0
X cos a=4n/4d=n
(2) 4 (sin 23 +k)*=(m cos +n sin 3)2
=4m?(1+ cos 2%)
+4n%(1—cos 22) +mn sin 2z
= sin 25=1y
B 2(y+k)*—2mny=m?+n?+ (m?~n?)cos 2z
B 2(y+k)*—2mny — m?—n?=(m?—n?)cos 2%
Bl (29°+ (4k—2mn)y + 2% — m®—n?)?
= (m?~)*(1-5")
BI Ayt S(2h— mn)gfs oo ersesene =0

Y gin o= —2(2k—mn)=2mn—4k
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83. 4 gin @+ cos @=¢ sin g cos &
&p 1+ 2 sin § cos @ = ¢%sin?f cos’d
sin®90 — 4 sin 20— 4=0
e singp=2ERVLIEE 1+62>0
sin 20 VA RIfR, M | sin 20 <1, #HobiE
— <24+ 2V1+6® <e® (1)
B —t<2-2V1+et <e® (2)
(1) (S, M 242V1+e >—¢&  BHEIT
(RABVRIE)
HAH  @>242V1+c
i) E—2>2V1+e?
En (8=2)*>4(1+¢*) B *(*—8)>0
H4E >8
Bnge ¢*>8 W, %FLAROL, il sin 20 AIH—fig,
(2) B(2)E, W >2—-2V1+¢® ML
(AfGEUEE)
R 2—-2V146* >—¢*
&n A +2>2V14 ¢
ep (F+2Y2>4(14+¢%) B ¢¢>0

Fiw =8 B,
ﬁ%_tgfiﬂﬁﬂ 62>8 ﬁ, sin 20 ﬁmﬁgv EDE 0,2 fil
0 AR,
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i <8, MO £r 0 M 2 ZRIMCA WA (BRI
ma).
g4, 82 cos®z — 24 cos £+ 3V 6 =0
B (4dcosa—~ 6 )(Bcos+2V 6 coss—3)=0

v6_V6 . m
(1) €08 =~ =" 8l

(2). 8cos?z+2V 6cosx—3=0

S_—VFiV%ﬂVKPJiVF]
COS & == 3 = g 4

A A
85. I, Ar s=pcos M T ZAERR
4 cos®9 — 3 cos f~cos 30=0
pPeos®d—8pcos O +1=0

iz) &:ip_:__l—— M = . & ._.—-l
¥ TR T Toos a0 . p=2, cos30 2

0=n+120°1£40°
% 0 7 80°,160°,320° I, cos 0 HRIRIZM
#H  @=2cos80°, 2cos160° B 2 cos 320°
15 2cos 80°, —2cos20° 5 2cos40°,
(MR =F0:)
83 W LE/ p=2V2, cos 80= % Vg
0=n+120°+15°
M 6 45 15°, 105°, 185° B¥, cos 6 HAR LA



162 F=MmBEENMR

& =2V 2cos15°, 2V 2cos105°, 2V 2 cos135°
g z=1+Vv38, 1-v3, k -2
(F cos15°=2(V 6 +V'2))
87. W LEERD p=2, cos 3§ =cos 84
f=n+120"1+.4
=4, 120°t 1 (cosf R Zfl)
[51d =20 c08 A, 2a cos(120°1.4)
88. 4 (tanz—+ 8 )(tan 2~1)<0
en V'3 >tanz>1
W4 tan o B E K ¢ SAEE—, ZHRA., HEYZ
it B& M,
(1) &EHE—FMR:
53] tang=\/§, tan—Z—=1 #% 13’->x>»§-
(2) RIEEH=HIN:

Iﬂtang 3, tan4 1{2}’(3>m>4
: (sinz+1)(2sinz—1)
89. & (~/2'sinx+1)(\/28mx—1)<0
25| [einz | =1 i sinz—+1>0

AL)(2 sin%—1)7 TR, A
(2sinz—1)(V 2sinz—1)(V 2sin 2+1)<0

1

1 _ . ! e —_—
-2~<Smx<—‘ 5% 1<sin << vy

~Vg
(B sin 2 %Kf~1)
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91

ABEIRE ©<180°, B sinz WISE, KIEH
1 <sm x<:/—1_
(D) ZE%—*%I‘E: w/6<a<lm/4
(BE—RIRA A ESE IR )
(2) BE=RIR: 3r/4<e<im/6
(B HRIRA 38 IE 5% KR AN)

—48in?z42(vV 3 -V 2 )sins— (V6§ ~2)
4 sinZx—1

4'&.

0

B FREZRFEZF S G AHAFK
A=4(V'8 -V T)2-16(V 6 —2)=52—24V 6 <0
HHATFUBA >
HIEFU  (48in’s~1)°
J: )] (2sinz—1)(2sins+1)>0
sin >4 o} sina<<-—4%
# 150°>2>>30° g 330°>2>210° (4 2<3860°)
R o HREZEM, 2 RHEAH 0
1)l 924%sin?%q — 64 ( — 8 sin a+2)>0
il (8sina+2)(8sine—-1)>0
sin a>4 B sina<{-
18 o FRIZ 180° 2279, ) sin « A IE, BV sina>
90°>a>sin~1§ J m—sinT' 3 >a>90°
Bl o fE7m—sinT'§ B sin™'g 2R,
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82, S EfFA:

(1) A=40*—4c>0 B b*>¢
e N

(@) v lsmel=1 . |[TRERD <y
en | =V —¢|=1
4 b BE,H 0LV —c BH
e [BEVEi—c| =1
i b+ VP = b-Vh—¢
WS [0+ V - | =1
it} b+ Vb —c WIBIE
e b4V =1

B EAPpER sins HAWHASZ BRI M1%:
=c R b+VE—c=1

tan g+tan o
1—-tan@tan a

B tan g 'an®@+tan f(tan B—1) +tan e tan B=0
40 BEW,E tn 0 BB, BRI IE

93, 4 tan f=tan B

En (tan 8—1)%—~4 tan®a tan B8>>0
tan?B—2(1+2 tan’a)tan B+ (sec’a — tan’e)?>0
e (tan 8= (sec a—tan &)%)

X (tan B~ (sec a+tan a)?)>0
g tan B8 REESTF (sece—tana)? K. (scca+tan a)?
ZH.
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U A g=lin(O+a)

95.

95,

T tan(@ - a)

{v+1=tan(9+,¢z) +tun(9—,“2
z—1 tan(f+a)—tan(@—a)

e 41 sin 26

J:l)

w0 mEy, q |(Etsinfe]

z—1
(2+1)%in"2a
Ep (5=17? <1
fp (z+1)%in®2a<(5—~1)2
Bl (1-sin®2a)2*—2(1 +sin’2a)z + (1 —sin?2a) >0
)] ((1—-sin 2¢’ 2 — (1 +sin 2a))

X {((14sin 2a)z— (1—=sin 2a)1>0

Bz wfifie s LTon2e p 1=sinfa .

1—sin 2« 1+sin 2a
REAE 2, ] (e—z)tan*d+btan 0+ (¢—%)=0
40 BEMB B A=-4(a—2)(c—2)>0
)] 42— 4 (g +¢)s + (dac—b%) <0

Ep (22— (a+¢)+VD+ (a—c)%)

x (28— (6 + ¢) =V +(a—¢)?1<0
B o ZfHAE 3 lato—~VB+ a—0)%) K $(a+e
+Vb+(a—¢)") ZH.
g=pcot@+gtand
Jili] gtan’9—a tan 0+ p=0

o
B
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x+\/:v2 —dpg
tan = g
AZ0 o a—dpg=0
Hw lz|=2Ver @ ZEUMER 2Vpg
x _ 3
J: 1] tan49=2q q
b, = 2= 3—9 cos § +cos?*d
J: )} cos®d —2cos @ +3—-2=0
9+ NA—4(8=5) -
cos@=2j: 424(3 x>’=1i\/x—2
A0 Hl 2—-2=0 CLor=2
o ZRAMERS 2, B cosf=1, #i 0=2n7,
97. a. & z=s5in @ +cos
il (% —sin §)?=cos?f=1—sin?)
Ep 2sin®f— 2z sin d+4*—1=0
A sin 6 45 EEK
[58 492 =8(a*=1) =0 B 22=2
oo ZREAME V2
A 25in?9—2V 2sin @+1=0
. 2vVo+vE—g 1
sin = P ,\/2*
n, T
G=nm+(-1) 4
b. g =sgin @ cos(a—0F)
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1] 2z=s8in a +sin (20 - )
% @ FS A, B sin( 20— o) IR ASHRA;, i sin (20— a)
ZRERM A1
) 29—a='n77+(—1)"-%
o
2
RAFERGEAMEE 2=12 (sine+1)
98. a. FEA® 2, A 4cos?P—-2V 3xcosf+3=0
cosf BEY, B 1227-124=0
ik =2 ] v =-2
ik MERS 2, BEAERS —2.
b. REAE
A (z—-1tan®+ (z+1Dtan g+ (—-1)=0
& tanfd BEY
[ 4 (142)?—4(z—1)">0
g 82—102+3<0 B (3z—-1)(z—38)<0
' 3>z>% R AAE RS 8, #u/MAR 3.
99. mE—XEH

1+2IT cos a— %, cos’a— cog?d (1 — cos*y) =0

qr n°1

)] gin®y sin*@= cos’a + cos?B — 211 cos a

~eos’a + cos’3 "_'/é_n_@?;

A sin = % sin y
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N cos?a + cos?3 — 21T cos a

fi G=nm L sin™

. siny
1C0. 3% o A5 (B #ff gh S 2 e ) IRE (ENSR L Eh AR degoenerate
curve), Hi
|24 B D
@-2% B 2C E |=0
D E 2F
2 2s8ina 2sine]
En 28ina 2 2 sin &
28ine 2sina 2
1 sin a sin a ’
=8 | sina 1 sina =0
8in @ sin a 1
B 2 gin®a—8 sina+1=0
i} (sina—1)%2sina+1)=0

sine=1, 1,—3%

a=nmt (=15 nm— (=17

B E T A 2628 8)

1 RE—BMAK o, ) a+B=w/4
tan(a+8) =1

g tnattwp _
l1-tanagtin 8
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-2 z+2
e CEICES
(—2)(z+2)

(z—=1)(x+2)+(x+1) (a:—2)=1

x—1+x+1

1

o (@=4)— (&=1)
e
& 2xf=1 a7=:t‘v22“
s B, L EAKRE o, B,y
|y a+B=1y B cot(a+B)=coty
| cobacot S—1_
Ep cot B+ cot-a ¢-1
t(d®—w+1)-1_
B T (@-atD) T
en (z—a)(&—(a*~a+1))=0
s=a, a*—=a+1
. RIGEAERE o, B, v, 8
J:{l} tan a=a+1, tan B=1/(z—1)
i =_4. :—,é,
H sin y 5 CoS Y 5
~4 =4
Jd] Mny~3 tan 8 3
A a+B=y+8 -, tan(a+B)=tan(y+3$)
1 4.4
o 1%+l 4 4
z~1 8 3
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7a%=48

~-2
e -g= "%

o8,

48 4 o=
T = ix/7=- Vel

4 FBREL, N A +1=3A "D - -1)

1=8(A=1)"
A AM—-22=0 B AN -2)=0
A=0, VT
5. BMEMIKKE «,B,7,8 Al a+B=3-—y
Ep tan(a+B)=tan(8—vy)
ep z+1+z 82— (z—1)

1—2(s+1) 1+3z(z—1)
B 22(49°—1)=0 c 28(2—1)(25+1)=0
z=0, 3%
6. R=MKXE o, 6,7
A cosa=x, cosB=~1-2%, cosy=zV3
sing=vV1—-2%, sin B=zx Ry
B 2oV1-2F+aVi-a?=2V'3 - 42%(1-2%) =32

B 24427 —1)=0 oow=0, 3

T RWARK o8 W sina=5/z, sin f=12/s
4 a=u/2-8 A1 sin a=cos 3
m Doy B 25—t 144

2%=2169 oo z=13 (AR AREERR i)
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8.

10.

BB AR e, B

; 2% 1~ 22
I = = =
M sne=g7 €08 B= g

- 2
cos g=~"1—gin? :.1,-_"6 =
o n'e=1— cos B

w a ™
= L TR e fan—=tan_——
a=f3 20 i B an tanls
(3 l—cosa
@ tan~2-~.-.= m:z
.. m:tanﬁ
REMABRK o B,y
A cica=A, sina:-—i-, sinB::_(]’;_,
\/az-—l . CNVEST

» sin y:%, cosy=—7p

eos B=

W2 IFEZ, )
1 Ydé-1 vb?—l VaP-1+Vb5 -1

AT e ab

A= '-16be4 = bz(\/a-l —VFF=T)
4 ‘8 sin™IA~2 cos‘l)\.m%'ﬂ (1)
hA(89) sin“lh-i-cos”])x——«% (2)

3(2) ~ (1) 5eos™ A= %w L cosTIA= -Z—
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11.

2.

13,

4

™ v'g
a }\zcos( p ):: o
& tan~'zs +m cotlz=135°

B2(89) tanw4cot lx=90°

IR (m=1)cot™p=45°

cot‘lzv:;n% # a:=cot'”;lio i
= t-.m‘I%—, t:m”l—é, tan‘l%, tan“I% £58 a, B,7,8
A tan a=%, tanﬁz%, tan 'y=--(15—, tan8==_]x;
& tan 2,8=1§, tan(a+7y) =§—g

4 atBiy=T-3  WEWEL, 8

10,5 1
stig 17w a-1_ 9
1_1_().2”‘1+l = @41 226
28 12 =
235(2+1)=226(z—1) S = —461/9
RAWRE «.B8,7,8 W a+B=T— (y+3)
e cot(a+B)=tan(y+8)
A , v B —ab
4 cot(a+83) CEC
_(etd)z

ta,n‘(y-i.é;)::...... o o]
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B 2t~ (Zab)a®+abed=0 AR ZAL N REE,
14. & tan~lx=a RABWARIE By
_ 1-a?
ay tan a=g, cos ,8—11“
tnboa R tn?=b (L)
4 20=L0B-~y
E b g tan( B — 7
B 9 tan a = 1;4]]( 979 )
_ tan3B—taniy a-b
14 tan 2 Btany'y 1+ab
S . . w1
13 mmﬁﬁl a:B ﬂh (,,OS(Z—«-x2+1
wnf=lipme) X tnp- 2
: 2% -
M tane= a=B (RHFEBMH)
2 AT 2 e._m
& a+B 2a 3 Eﬂ 9 8
o _ . T 1i_ 1 NS
)| tang—tlng- s N5 z=+"3

RAES G (2°~ab)(a”

—d)=(a+b)(c+d)a’

# o, B W ImE A, R
=tan B WA}

W T+B+B8=

S N 360°, Bf tan a

a=m+p0
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B _ -
tan2 atan( 12)~ tan12,
z=2~v3 (102 §% 13)
16. & arctanz=q, fA tana=z, tan 2a=2s/(1—2%)
ij‘ﬂ 3 arcsec 5z=03
J: i} sec 283=>5z, tan 28="252%—1
p- 8 .—:_-_7_7_ - :1-—-
1 a+B 4 .. QB 2 2“
A tan 28=cot 2a B V5a — 1= (1—-2%) /%
B 992t—24°—1=0 B (927—-1)(112%+1)=0
=1 (_lxa
=3 ( gt 'i’)
17. & versY{1+3)=aq, vers T (1—z)=f
V1 -3 x’
Bl cosa=1-(l+z)=—2=, tan @=t——=
\/1 :l:

cos B=1-(1-2)=2, ian,B *

(1) BUESE, Al tan(a—B)=2V1—%*

\/
mf)_.a;—zlx—=2\/1 p
V11— 2% (28— 5—~1)=0
ovVI—2*(2e+1)(5~1)=0

. x=j:17 "'21'1 1
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18.

19.

(2) MEHE, FETHes 2R E £1, §,-1
e  w=11, +i (CAHE)

4~ tan cos™P=sin cos™! A cosfP=a
\/ — 2
H cosag={ 4 tanaz:-flﬁ,‘9
A cosri=f ) cos B=3
- _1_Vs3
[5'6 sin B= \/1 i= 9
~V1i—-g: 3
4 tana=sinf 1‘9 0 =—?3‘
1-6*_ 38 . 2
ED 62 4 .. 7H —'4
0=27 (% W)
AEHE—AR A, B 28
A cot A=%cot’s s tin A=21n%
R §noB= 3sin2s _ 6sinscoss _ Gtanw

B4+4cos2s 9costwtsinie 9+ tanz
36tan’s 9—tan’z a
0os 2B =4/ 1—1g +ian% =93 tanfe CRIEHE)
1-cos2B_ 9-+tan’z—9+tan’s_
gin 2B 6tang

4 z2=A—-B

tan B=

%tan x

2 tan?s — 4 tan %

tan g=tan(4d—-B)= 142 tan®s
3

6 tan?z — tan x
3+2tan®s
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] 3 tan s +2 tan‘y =6 tan®s —tan z
il 2 tan z(tan®z~3 tan z +2) =0
41} 2 tan #(tan z—1)*(tan +2) =0

tan =0, 1, -2
0. HARE 2, NFE—  BMAXSE o. B
J: 1] z=a—-03 .. §=—24—_,

1—-a?cos 26— 2a sin ¢
1+6*—2asin ¢

4 cos =

1+a —9¢ sin c— 2a*cos’c
1+a%~2asine

Qa 'cos? “c
1+ei—2asine

H 1- '2&2
t 2sm2 1~

n « COS ¢
2 \/1+a —%¢sin ¢

P si

v
cos? %1 — a cos’s
2 1 1+a?—~2¢sine
_1+6*(1—cos%) —2usin¢
14+a%—9asin ¢

1t '*nfp-% gin ¢
1+4+4*—2asine

a l1-asing
~V1+4d* =20 sinc

L cos B=

cos 2¢+2¢ 8in ¢— ¢?
1+a*—2asine

_ 2 cos% _
1+a®—24sin¢
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B cos ¢
. costr= —mn
2 ~V1+4a:—2usine
. B a—sine
sin = ——
2 14+a*—2asine

2 c0s® —cos ® cosB 4 sin ® sin B
4 cos=cos | costZ +sin--sin
2 2 2 2 2
_cose(l—asin ¢) +a cos ¢(w—sin ¢)
1+d*—2asinec

(,o'%c(1+ca7712asmc) cose
14+0¢*—2adln ¢

ﬁ;i=c oo m=2c MnE .
21. & tinla=A, tan7'B=R, tan"ly=C, tan~8=D
I e=twmd, B=tanB, y=tanC, ds=fanb
A PEA BAR BB IR A
S =2Xa=23 tan A=sin 2\
Sy=Xaf=3 tan 4 tan S==cos 2\
Sy=XagBy=>X1tan 4 tan Btan C=cos A

§;=af3yd=tan 4 tan B tan € tan D= —sgin A

D)= S5 _ sin2h-cosh
ban(A+B+0+ D)= i 5 T~ oos Zh—sin)

_cos N(2simA—1)
Tein A 2sin A=1)

=cot A= tm< 5 —A)

SA:%W-I-;;—)\ . MtanTlg enm+ ;W—)\,
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B B 1+ L ess—3saE)

1 #(1), z=1—cos¢
ﬁ)\,@), 1~sin?¢p=1—2 cos ¢ +cos’¢
g 2cosd=1 B cosg= %

NI §

¢=3> 2

2. s

_1bc+be”
ab’ +a'b

' 1
sin = dbb?%c’l;" L= gin

ep
¢—ac

(l/ 6"([6
SInY= by a’p

—1
y=sin ab +a'b

Ve
3 (L)/(2), 008 &= 7 008 3 (3)
(L)2+(3)%, 1=2sin’y 4= coszy

] cos?y=2

s
y:co&‘l(t\%):mri %
Ep o
x—(OQ"<+ —_22—)=/n7ri ;1

%
?é:“
g
=
oot
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4. f£(1),  2sind(zty)oosd(z-y)=sina  (3)
#(2), 2cosd(z+ylcos3(a—y)=1+cosa (4)
(8)/(4), tani(z+y)=tania .. a+ty=a

) gin a 9sinfacos fa
R A(B), cosda—y)=_—— = 2 2
LAB), H(=-y) 92sin ¥ 2sinta

=Co8 3 &

. z—~y=1ta :l%ﬁ,:i:.flﬁzg @, 0,0, @
5. (1)%4(2)%, 2+2(sin @ cos ¢p+sin ¢ cos §) =a*+*

2 Z_.
e sin (6+¢)=“——+g 2
i1+ =2
0+ ¢=sin 5

(1)+(2), 2(sin 20+sin 2¢)+cos(f—¢)=ab

ép sin(f+p)cos(0—b) +cos(f— ) =ub
cos(f—¢) (sin(@+ ) +1]=ab
gy 2ab g1 2ab
Bl cos(d ¢)_a2'+b2 ¢ =08 e
A0 P02 o1 2abf]
9 L sin g +cos &
A g0 =2 o 2ab
¢ z[m g " a2+b4]
6 £(1), 1—m cos f=mn cos ¢ (3)
#(2), —1+msin f=nsin ¢ (4)

(8)%4 (4,2, 2—2m cos —92m sin f+m?=n?
g 2m o8 @+ 2m sin f=m*—n*+9
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sm—é—c cos @+ cos - i gin 6—@%%—_/22”
m?—n?49
& qm(4 +6) 2m\/9
=y m --71»2-!-2:
B oy
J:lj TZ— +0=gin~% B f=sin"%— %

#(1),(2) W & ZEBEAR, WRTHFEM, B
2n cos.¢p—2n sin p=n*—m?+2

Ep cos.z 08 ¢p— sin :11 sin = @22; :n/%—!:g
En cos(% + ¢) = %
& 27»17;2; 2o
R % + ¢=cos™k’ o p=coslE —
Ep 20 + 3= cos‘léag 1)
- E 5|

o™

~1~/3
36+ 2¢p=cos™1— =4 (2)

—3( N D §
2(1)-38(2), 50 67“ .0 567

) — 1
KAL), ¢a]3w
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8 (L)% CL(SQCZH—Q,):Z) cos ¢ (3)

#e2)8F  b(cos’—2)=asecd (4)

(3)-(4), (sec?d—2)(cos?H—2)=1

en cos?f@—2 cos?P+1=0

51 cos’f=1 . ocosf=11 s, G=mna

RA(L) ¢=°°S“(“% }
9 4 sin(x—60°)=cos(#—80°)

2] lsin:z:—\/*gcosam\/—gcos:1:+l:sin:z=

2 2 2 2
cos x=0

10.

11.

x=2mﬂi%=%(4mil)7r=—21~(2n + 1)17}

. (In+1 ’
AL p=2 sm(—ﬂ;‘w-—%>=2/cos%=4

- —HEfE R 4,90° BEr AEIR ARG Y R,

R(2)14F  cos’s+cos’y=(b+2)/2 (3)
(1)2~(8), 2coszcosy=a*—(b+2)/2 4)
£(8),(4), cosm—cosy= +Vbh+2—ai= 1%
{cos z=3(atk) , {x::cos‘l%(a:tlc)
cosy=%(aTk) y=cos i uTk)
g (1) @ £1n ¢ 08 §—b sin g cos =0 (3)
H(2) “ gin ¢ cos @+sin f cos p=a+b (4)

#(3),(4), singcos@=b, sinfcosp=q
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i sin g cos h—cos @ ¢in p=a—b
sin(f—¢=au—b .. O—-¢=¢in"Ha—-b)
(2 G+ p=sin"a+b)

f=3(sin"H{a+b) +sin"(a—-b))
¢=3(sin"(a+b) —sin"(a—b))

12. ZEMES: nsing—m cos 2=2m sin g 1)
n sin 22 —m cos 2y=m (2)
#®(2)% n sin 2% — 2m cos?y =0 (3)

2c08 2+ (1) —(2), 2m{cos’y—cos’s)=4m cos & cosy
en (cosz+cosy)?=1
siny=1—cosz (IFHE) &)
KA N) nsing+mcoss—2m=0
AHLETF  (m?+n?)cos’s — dmieos 5 +4m?—n?=0
.Zm""“\/f’ﬁi(m +’n?)(4m —n?)
m* +n
=(2m oV -3m?) /[(mP+nP) =4  (5)

,u"+r\/ _.,_3
YBGRA(4) Siny:l_ZW _'{P‘—l-ﬂnz m?

COS T =

’Il —m* +'/l\/’l’l - ;m

2 ©

mn+n-

g=coslA, y=sin"1B

4 2E2
% w=cosT'S T=cosT (ﬁ&‘ tan™ g)
2 4

cos™1 0 (ESZ, onmrt -‘j)
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13.

14,

15.

. _23T2 . .
Y= gin12E % S,m*ll, gin~' 1 (mr+ (=17 )
159 5 2

HRz 12 A raF il

#(2) 4 sin z cos =2 cos’y (3)
2(8)+(1)% 4sin’z+44 sin z cos v+ cos*w=4
gn cos (4 sin 5 —3 cos 1)=0

cos&=0, tang=2 .oreeeens
FE(2) cot(aty) =y (}; i L= ]finftg;n;!:
)z flift Afgs tansztany=1—ab (8)

V{1)FZ4(3), tmo—tany= EVaitdub—4= 1k
{tan r=%(atk) ] %xztm“%(ai/c)
tny=3(aFk) y=tan= {eTk)

cotme (1) —coty-(2), cotz=coty

fLA(l) tanz4cotz=2, g (tanz—1)%2=0

tang=1 K tany=1

i x-‘=’n.77+‘i’-7r, y:.-'n'n'—}-%frr

—H {45 g, g

o g . v
m),@EF sin(a+y)= -

N 9
e cos(@ty) =y (3)

VI@HRA(3) singsing=0
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tan 2 tan 9y =9 (4)
NVIF-4(4), tanz—tany=11

tanx:l} 0} x:nw—{-ﬁ-} mr }
tany=0) 1 Y=m nm 4 A
16. #£(1)  2sin3(z+y)cos H(z—-g)=1 (3)

#(2Y  cos(z+y)+tcos(z—y)=—}%
B cotd(z—y)-sin?(s+y)=—F (4
Y sini(z4y)=z, cosHa—g) =t {LA(S), (1)1

Pegi= =3, %=1

4
s S e
z—y=2cos"1(+3) =2('2m7ri%7r)}(% a)
4 y=2sin"1(L£1)=2cos™0=2(2nm L 3m) ’
2(2mr £ §m)
n s }(%:&ﬁ)
2(2nar & 3ar)
PO P LA ) W bmy
6 [ o] ¢
Al o (
S NN Ty 2

6
HHLIE 2[(‘2m'+1)wj:731} 2[(2W+1)m—i% ]

% x,y Z SR —- AR,
17. #8115 8 cos™2A4 —cos®2B—2=0 (3)
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18.

19.

1#"(2)%5 ~/8cos 24 +cos 2B—2=0 (4)

BLAMEA(3), (2—cos2B)*—cos®2B—2=0

B cos2B=1/2 FRAME: c0s24=V3/2
2A=2n7;':t7r/6} A=’n7r:t'n'/12} ,
9B=2nwtw/3) B=artm/6

> 15° N ]
B | (EHHER)
® z=tand, y=tand, RARKF

Bz—2®  By—g°_ - 9
]_3x+ ~ay =2 (1), z+y=4 (2)

(L) 8ayi(z+y)— 180" — (2°+9°) — 9wy(z+y)
+6(#*+9*) +8(z+y) —2=0
zy=-7, 1 (8)

#(2),(3)15 x:.‘zix/ﬁ} 2+V'g)

y=2F V11 9xv3)
f=tan1(2+£V11) i 52
en % % 12
—1 v Ea
¢=tan~!(2F V1) -
@ tnTo=a, tan7y-B, sm—1x=’}', cos™ly=3
. cos y=Vi-2, sin 8=Vi—g?
BTS2V S
(L)X i B 75 2 -1
n z+y=1—ay (3)

Q) AHBNERE sy+V(1-2")(1-¢%) =0
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Ep o' +y'=1 (4)
(4)+2:8), (z49)42(s+y)—3=0
én (z+y-1)(z+y+3)=0 (5)
#(3), (5)%% x+y=1} -3}

zy=0 4

x=1} o} g(-3irz~j@%

y=0 U H(=83FVT)

RA-HE 1,0, FBRATRA BZMBERBYEL,

z=tan a, y=tan B

h(1) & (2)% tan(e+B)+cot(a—B)=a  (3)
tan(a—B) +cot(a+B)=b (4)

R

FHGN @a%gg(a_ﬁ)za
e sin 225%{%232“
b on %t 28=2
ARROE 5228 +an 2=
Jill cos 28= \ng(aﬁ?

sin 2= -- ::”f_"lb

T
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21,

22.

1

a - .sa,in‘]—L"'J':b,‘« —
2 Vbt (- b)E

wnae Joton B WIIE & Koy 2.

Rk e 2B IR, 588), (D (e~ 6) 13
tan(a+B)=4/2b (Ad==abtVa®*—4ab)
HAL(B), (D)ifi% (a+B), B tan(a—B)= 4/2
e a=2{tan"1(A4/2D) +tan=1(A4/%a)]

B=1(tan~1(A4/2b) —tan~'( 4/24) ]
R eb BEHP Jz <1, |lyi<1

1 z=sin’y, =gin2eh
Ji1] sin @ cos ¢+ sin ¢ cos f=a,
sin @ sin ¢+ cos @ cog p=b
i {sin(ﬁ-i—:ﬁ):a c. O4+d=cinTlg
cos(f—p)=">b 6 —p=cos™D

O=34(sinYu+cos™0), =3 (sin~lg—cos™D)
2z =sin’f=sin*3{sin"%a + cos™bh)
{yz sin¢=sin?(sin"Yg— cos™1h)
2 lz(<1l, MWif z=e¢nd. HY
T=acosf, y=Dbcos f

A3, sinf="(1—-a'cosy)(1—bcos’))
v, U 1—cos®G (L xin®g, il

cos* 0 u?bcos®d — (6* -+ 56— 1))=0

co8 ="' +b*=1/ab, 0
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HokAS 2, 9,2 2B Y+ -1/b, VP +0—1/a,
N (a®=1)(B*—1)/ub; 0,0,1,
23. m(2)xX LAl 7% ¢

A1 tan g=¢, tany=2, tanz=35¢ (8)

qE s+yre=w f] Ttanz=Itanz

7% b4 24 3E==66° Bl i(F—~1)=0
t=0, x1

8 tan z =0

1
tun =0, 2
tanz-=0) 3

0

g=1 lOl t’an*lll
g=0p 7> 0> tan™2

z=0 OS L tan‘13g

(¢ IR E5E)

on 7 sin(f—B)cosa_ _sin(p—adcos B
U 1) cos(f+a)sin B cos(¢p—[3)sina

en sin @ cos 3 cos a—cos # sin B cos o
c0s @ cos  sin B—sin @ sin asin B

_.cos ¢ sin a cos B—sin ¢ cos a cos B
cosquos,@sma+smasm,8bm¢

e tan @ —tn B tan @ —tan ¢
tan B—tan atan Btan g tan @ +tun e tan Btan ¢

g0 (tanatan 8+1)tanatand
~ (tan @ tan B—1)tan Btan ¢
—2tan atan 8=0 (3)
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7(2) tan g tan & _ _ cosacos B4sinasin 8
tan ¢ tan B cos acos B—sl asin B-

tanftana_ 14+ fanagtan 8

& tan ptan B tanatan B—1

2] (tan a tan 8—1)tan atan 4

— (tan g tan B8+ 1)tan Btan p=0 (4)
(8) +(4), L%
tan ¢ tan @—tan Btan p—1=90 (5)
(8)—-(4), feifs
tan a tan @ +tan Stan p—tanetan 8=0 (6)

(5)+(6), 2tanatanf=1+tnagtanf
tan @=3(tan B+cot a)

(6)—(5), 2tan Btwmmp=tanatan B—1
tan ¢p=1(tan a—cot B)

cos(B—~vy) cosa sina 1 cosa sina

z=|cos(y—a) cosB sinB|+| 1 cosB sinf3

cos(ea—B3) cosy siny| | 1 cosy sginy
_Ecos(B-y)sin(B-y)_Xsin2(B-y)
sin(B-v) 2%, gin(B —1y)

B Zsin(B-7y)=—4IIsin 3(S—-7)
A Esin2(B-y)=-~4ll¢in(B-1y)

= —32(IIsin 3 (B—y)IIcos {(B—7y)]
08 z=4ITcos 3(B—7),



190 =M GFHEm®%
B B = 1 210-250 7@)
1. B=1380"—-(4+4+0)=180°~73"45'=106°15"
_bsin 4 _bsinC
sin B sin B
log b=3.21801 log b=5.21801
log ¢in 4=9.64953—-10 log sin C=9.86589— 10

colog sin B=0.01771 colog sin B=0.01771
log @ =2.88525 log ¢ =2 3.10161
a="767.8 ¢ =1263.6
2. 0=180°=(4+B)=180° = (75° +50°) =75°
A=C=T75° a=¢
bsind VS8(V5+Vv2)/4 -
“sinB ~ 12 =2(V'3 +1)
6=2(V'3 +1)
A T B T C r
, A R AN-- =2 ey tan==t
8 4 tan2 5—a’ th s—1D NN

<fr:: ‘/(s—a)(s ;b)(s —c))

s=3.7975
s—a=0.3875
s—b0=1.1925
s—e=2. 2170
3.7975(8p)
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colog s= 9.42050—10
log(s—a)= 9.58527 10
log(s—b)= 0.07644
log(s—¢)= 0.34587

21og r=19.48108-20

log r= 9.71554-10

A* ;
].Og t&II?: 0-12727
anB 13
log tcm—2~= 9.63910—- 10

log tan%: 9.36967 — 10

:g,:sgow'gg”, A=106°33'18"
B o 93°39'19"", B=d47°4'38"
2 BT

%::13"11'2", 0=26°22'4"

B  A+B+C=150°
(5 logtan JMEEILL log 7 4k log(s~a), Fis BT
L PR B R HE)
1 4 wbio=l (VE"-VQ'):;-\/Q":%V?,
=vV'3~1:2:V§
a=k(V'3=1), b=9%k,  ¢=kV3

soo Y- 4-2V 5 446 1
“ b T TANV =T T2



C=120°

p 84234 25-V3) 1

S E=9VBe (Vs —1) 2vVa(8=-vsg) V9
B=45°, A4=15"
5, a=681 B=50"42’

_ =243 A+0=199°18"
a—c¢=488 1 ’
ot =924 5 (A+0)=64°39

log(e—~¢)= 2.64147
colog(a+¢)= 7.03438—10

log tané—;£:1o.32444 (+

—

)
%:(A-—O) — 45°0'57"

log tan =10.00024

A4=109°89'57", (C=19°38'3"

gin B
p=C"

sinC
log ¢ =2.38561
log sin B=9.88865 (4
12.27428
logsin C=9.52686 (—
log b=2.74790
b=559.63
6. 4 c<hb, C<90°, {fi bsinC=5>¢, IR,
7. 4 a<d, A<, Wi b>e>bsin A, EHFHEE.
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2

B=60° g 120°

C=180°—(A4+B)=90° w& 30°

_asinC

sin A =21
RS {B =60°,  0=90°, ¢=2;
B'=120°, C'=30°, ¢ =1,

B. 4 ¢<b,

)] C<B, {B (!=160°>90°,

HOR TR,

: csind ‘~/ 3+1 V TP
9 4 sinC=- p ° 9 =:—4“(‘\/() +'\/2)
C=105", C'=75° W B=30°, B =60°

b= sin B/sin A

cos 4= %’\/Tf

B b=V2, bv=Veg
gin =5 (EBEARAH
4

A180%)
sin B=8A_ LIg(8Y ]2y e,
o H 4 20
4 21 T
WAt a<h, a=5<bsinA(="L)  ImIAEL.
11 =767, h=242, A=386°582"
. szsinA =‘is,illg
s a sin 4

Viog 242~ 2.38382
loggin A= 977830-10
colog 76
1927732 — 20
B=10°54'58"
C=132°12"

logsin B=

7.11520~10

log 767= 2.88480
log sin C= 9.86970—~10
: 0. _)._),140

colog gin A=

log ¢ = 1) LH()ZU— 10
¢ =946.68
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12, a==117.48, b=1726.3, A=80°0'50"

sin szfﬂ;l 4

log b=2.86112
log sin 4=9.99387 - 10
colog 6="7.98008~10 (+
log sin B=0.78452
gin B>1 HOLETEE .
13. a=177.01, b=216.45, A4=35°36'20"
bsin 4
G

gin B=

log 5=2.33536
log sin 4=9.76507—10
colog ="7.75200~10 (4
log in B=9.85248~10
4 a<b, Wi logsin B<0, HAEHRE.

B=45°23'28" B'=134°36'32"
C¢=99°0"12" C'=9°47'8"
log ¢=2.24800 log &'=2.24800
log sin C'=9.99462~ 10 log sin C'=9.23036 — 10
colog sin 4=0.28493 colog sin 4'=0.23493
log ¢ =247755 log ¢'=1.71328
¢=2300.29 ¢' =51.875

14. a=132, b=157, A=57°18'15"<90°, b<a
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sin B= I’SJ%‘ C=32°46'45"

log b=1.19590 ¢c=bsinC
log sin A=9.92467 —10 log b=1.19590
colog ¢=8.87943 10 log 8in C'=9.78352—10

15,

16.

logsin B=0 log ¢=0.92942

B=90° . 6=85
a=22+8, b=a*482+8, c¢=2+%

R

-+

b—a=2*4+2>0, b—c=2z+3>0 (".© z>0)

Wb BIRKSE, s b 2 B Bk,
o

cos B (28+38)"+ (2°+20)"— (2" + 35+ 8)*
2(22+3)(2*+2%)

— 998 — T2% — 6% 1

T2t + 15 +63) 2
B=120° HEHEAA.
6=242, =188, ¢=270, W C AEK
g=3(a-+b+c¢) =350, s—a=108,
s—b=162, 3—¢=80

1 [(s—b)(s—a)  [162.108 /2.3
tano C=4/ =57 =¥ 35080 =V 7. 16°
log tan $C=3(log 2+7 log 3—1log 7—3)

=1(.30103 +3.33984 — .84510—3)

= —.,10211=9.89789-10
s 30=88°19'32.3" s CO=T6°39'G"

&

RE

»



196 HF=ABHREMR

17. & &=(V3+1)2+ (V3 -1)*
¢ —=2(V' 8 +1)( 3 —1)cos 60°
=342V 3 +14+8-2V 3 +1-2=6
c=V6
18. ERIAHIB K, AN
as=(m+n)k, b=(m—-nk, ¢=~2(m>+n?)k

(m+n)*k*+ 477L—n)2k2—2(m2+n2)k2:
2im+n)(m—n)k*

C=90°

B E =+ — (%238

L RMAMIEE, B a=5k, b=Tk, o=8k, 4 Ak

)+64—25 K2 -
Ry L =TT A=38°12

cos U= 0

cos Am(

2. RBIERE 0,0, 0, Jl 5= (W F432446),
S—a= i (37 246 -2¢/3),
S-b=1 WB+2V3 -T),
S—c:i (SN F 4’2 =E),

=1
A—mx

J@J3’+3J§+ B (N T B OV TY (N G I T 2 (20 Bk /T =

i T o - oI Com T T —
= 11(3\1/[(:3\/2+~’f} 2012 - oA e )2 i J G433 (14/3)

1

- i (i+n/Bw/8 = Liitas)= i (4.7320)=1.183
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A

A 3:.,?;,+y {_z s—g= -, §—=b=_", s—c*:qi
y z i
A= (Z+ L+ 2NN
=¢1+y+a
Y z &
A a*sin B sin C 4(\/3 +1)% sin 45° sin 60°
T AT (B+0)" 28 (45° +60°)
_42+Vv3)vVe
~6+NV9
. sin75°=%(~/€'+~/§)3
=(24+V3)(6-2v3)=6+2V3
~'g _
7w =%bcsinA, )| Tobc=10\/3
be=40 (1)
U cos 60°= % B a+b+c=20
n h2462—[20—~ (b+¢))i=be
Ep 40(b+¢) —400=38bc=120
b+c¢=13 (2

(1), (2)5RER 8,5 B =7
HMEBB8R,5R, TR,

™=f% A=B-y, B, C=B+y
=345 a=16 R, b, c=24 R
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4 A4+B+C=180° ., 3B=180° & B=60°
H b'=a?+c*>—2accos B=256+576—2+16-24+%
=448 #H b=8vVTR

. C—a_ tan@-(C' —A)_ tany
¢+a ta,ng(0+A) tan 60°

W3 V3
0~ 5

log tan y=log 2+4 log 3—1=+53959—-1
=9:58959—-10 .. y=19°6'24"
=% 40°53'36", 60°, 79°6'24", HB=BAE
8V TR,

tan y:%«/@:

A4_ [(s=b)(s—c)
7- ‘ tana‘ —“‘s(s_‘a’)‘

4 s=%(a+9l+125)=~g—+108
@
s—a=108— 9, 8§~ b=-~f+17 s—c=§—17

( a ) -89
( ( ) +1082

R a=204

5+20

C_ K 37 306 _5

8. K (:ot;2~—tan—-(f.l+B)—-l 520 929
6487

. C_ 2
tan’ =~
. tan £

2
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202(202

b—c_tan 3(B— (’) 37 b 37" 5
b+o tani(B+C) cot 3.4
26
225= 13
6 1385
5
5_90Y (1,5 20
x 4= b_tani(A-B)_ (6 87) (1+6f 87
a+b tan;r(A+B) cot 30
_65
_ 822 13
5 161
2

4 & =,6,1 ___7
HERKZHE o 746, a= 746

_ 87, ,61
¢+c= 74b+74b =2b

_B_C_A+B+C_180°
28 6 6

4==30°, B=60°, C=90°

9 4 =30°

b

PEFE EHS o:bic—=sin 30°:s8in 60° :8in 90°
1.v3

=g i 1=1:43:9
B +c*—d®_ (a+bte)(b+e—a)—2be
N U
10. 4 cos 2be 2bic

/8

(e +b+¢)(b+c—a)=3be
cos A=3% e A=60°



200 o= 0B E RN MK

Bt cos A=2c032:4;_1=ggs—a) 1
2 be
=%—1=7§_ [-'. 48(8_(L‘)=3bcj
A=60°

11. /¢ DB | AB B) DE=uasind

P C
4ER=DE- AB=asin §:b ¢/ ]
i
=gb sin @ P .
£ B

12. @z BE | AC, DF| AC
AC=d,, BD=d,
gl BE=BGsing,
DF=D@Gsin 6

4  NABC=}AC:BE
=3 d;BZT?fsin 7
AADC =3} AC-DF=3}d,D@ sin @
¥ ABUD=4d, sin 0(BG+DG)=1d dysin 0
13. & AABC Z=848 o, b, ¢
AR ZER s, B s=30,

s—g'=3—b'=3—¢'=a

54 A,=(62'\/§ R

% amanomst Y‘ )
a C

WmE A. R=BiQ=CQR

= ¢ = {me?

D
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MR = A\ —3(mE AL R)
=aV'8 —jmat= (V'8 —im)d?
12. fulEse NABD, ACD v, 8 ADB=¢
31 A_B-2=E2+§52—2E-B—Dcosl9
:4—02=Ez+l-)—0’2+2;15- DC cos @

A
%
8 D C
£3] BD=DC=3BC
LA LR BEARMZ, LW EFEY 2
— 5 Y -
A1 9AB +24C = BC +44D
15. & (@? 4622 =2/ a* + ) &% + ot = a?b?
El] (a2+b2_62)2=a2b2 .-' “2+b2—62= -_'-_ab
. =a2+b2_62=+l
" cos C )
C=60° &% 120°
16. .° tan B= cos(C—5)

sin(C+B) +sin(C—B)

_ cos C cos B+sin O sin B
2sin C cos B

=_%(tan B+cot C)
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17.

18.

19.

tan B=cot C’=tan(% -0}

w KD I
== s B4O=_— =
B 5 C +C 3 m 4 2
HanE=,
Ep sin(B+C)=2sin BcosC
Bn sin(B—-0)=0 . B=Q
s(s—h) /g —¢)
5+ olatb) Sjscac"'2=b(c+a)' S\SaTc)

" c(a+b) [e(s—¢) o(e+b)® a+db—c
P bera)"Vois=5) @ blera" a=b+ec

HFH BB
ca® +¢%a? — cb®= 3ab%c — 3ubc? — be® +ba® 4 b’
B0 a¥(c—b) +a?(c—b)(c+b) +be(c—b)(c+b)
+38abc(c—b)=0
B (e—Dd)(a®*+a?(c+D) +bec(c+b) +3abe)=0
¢—b=0 .. b=e

Bp  8b%—6bc+-3¢%=b? 462 —2bc cos 60° =b"+¢2—be
B 20°—5be+2¢>=0 B (26—¢)(b—=2¢)=0
b—¢c BIF g b>e K b=2
a=(2—¢)v 8 =¢V'§
a2+07=302+cé=402=b2
B=90° P 0=30°
[ SLHIR o] B 2R e A F)

& p
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20.

21.

22,

o 28N 3(B4C)cos $(B~C)
B Aig= 2cos £(B+C)cos 1(B-C)

_8in3 (B+C)_ cos$d

cos 2(B+C) sinid

/1] Zf;fj gin A=2sin £ Acos + 4
(cos 3 A=0 JEFEFH)

sin"’i;i=% sin§= %«/5
) o A=90°  BonER,
Bl (1—cos?4)-+(1—cos?B) + (1 —~cos?C)=2
Bl Xcos?d=1 BN cos24=~1
1] A+B+4+C=mw
HAE 142 GBI X cos24=—1-4ITcos 4
KA LA cos A cos B cos C=0
WRAE—EREARE 0, 4mcosd=0, H) A4=90°
o mE =,

3 LEALFE 3 cosA=1 W, m/HRRN EH, &
I +b~c*) =0 Heb,
B a(tan 4 — cot C)=b(cot 3C —tan B)
(v tan 3 (A4 B)=cot0C)

e h(sinA_l+cosO - 1+cosC smB)
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60. ®i&= DE=h fE, ,/CBD=a
B AD=h cot 30°=hV'3, DC=hV'3, BD=h
A {3h”=h2+862+72h,cosa )
T I8k =h*+642-1:8hcos a (2)

C 64 B 36 ’ A
16(1)+9(2), Hfizf  W*=9x128
h=24V'7 BI3 24 265
6l. & tand=a, tanf=B, DE=h

;1 AD=h/a, BD=h/B, CD=h/a
I R\,
. %?—Bz-l-a '+ 2@(B>.Jos'y
h®* R? k
a—zr—@+ b 2b(B)eosy ,”" \\
2 2
C (v +b)i_":z§<“ +b)
+a’b+b%
R: R

R L ab .
a? ﬁ. a
ab

% h=af8 B—a

&
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63.

€4.

¥ E - + = 95

Y293 L2 B, % tana=V' 2, tan B=~3 +1

A cota=1/V 2, cot B=1/(V3 +1)=(V3 -1)/2

REER/2 R, MHE a=80R, HHE299H
(col?a—cot? B)z2+aV 3% cot B—a?=0

o~/ _ :
- ,;._2 a 3)x2+4()\/3(\/3—1)x—6400=0

g 2% +80v 32—6400(V 3 +1)=0
B (2—80)(z+80(V 3 +1))1=0 s 2=80R
4B 4,B,C HiRE LW A
il ’
. AD=BD=CD=100 cot 60°.
=100/v'8

# D 8 AABC ZH»
HEB-BE
WD FBHAL, TEDH A
% ~/ ADB=120°
N 4B 4D

sin120° sin 30~

& z=~\/—§($g—)z=1oo R

BEFKE OS=h, {] A0=B0=.00=htan 45°=h
e A0 15 NABC ZA R4

abe

RAR T8 A=




2566

40= dVs(s—a) f';s —b)(s—¢)
65. R 299 HHI—~+<@E,4H 4,8,C,D frF—EE E
ZBDC= /BAC=6, /BDA< /BCA=#
1% m’cqt""y +z%cot?B — 2x%cot -y cot B cos 4

=gzcot’a+ 2 cot’ 3 — 25°cot a cot B cos 4

i 2cosf cot B(cot a— cot y) = cot’e —cot?y
Bn 2 cos @ cot 3= cot a+coty B

66. &% AB=z, 4 /DAC=7m—(a+7y)

AC a - @
giny sin(m—a—7y) sin(a+y)

AC=gsin y/sin(a+y)
A ABC=m—(B+Yy) o
HUE A\ABC JeTE e

g =ACsN(B-a)  asinysin(B-a)
sin(m—B—y) sin_a+y)sin(B+y)




2 &8 = + = 257

. +7_ 200 sin 88°30' —= 200 sin 50°30'
I — =
6 4 BD s 37° X 4D sin 40°30’

- fe— [E— P —
AB=/BD + AD —2-AD+ BD cos "2°30/

a2

log 200=2.30103

log sin 88°3( =9.99985— 10
colog sin 87° = 0.22054

log BD=2.52142
9 log BD=5.04284
2
BD =110367

log 200=2.30103
log sin 50°30' = 9.88741—10
_colog sin 40°30"=0.18746

log AD=2.87590
2 log AD=4.75180
—z
AD =56468



258 HF - B ERNER

log 2= 0.30103
log AD=2.37590
log BD=2.52142

log cos 72°30' =9.47814— 10

log 2+ AD» BD cos 72°30' = 4.67649
24D+ BD cos 72°30' = 47478

AB=~T119357

4 log 119857=>5.07685, %log 119857=2.53843
AB=34548 R i ABEB34B R,

0 - 200 sin 83°
& 4C 8in 42°29'

— p—- g PSS v —
. AD=4C" +CD 240 CD o0s53°30

— e T — —
4B~ AD +BD 24D BD+cos ADB
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759

“

log 200=2.30103
log sin 83°=9.99675—-10
colog sin 42°29'=0.17045
log AC=2.46823
2 log AC =4.93646
AC = 86390
B 0D —40000
log 2=0.30103
log AC = 2.46823
log CD=2.30103
log cos 58°30'=9.77439—10

log 9.AC~CD cos 53°3() =4.84468
2AC- CD cos 53°30' = 69933

AD=~'56457
log 56457 = 4.75172
log AD=2.37586

sin 4DC~ AC 0 53730
4D
log AC= 246828
log 8in 53°80'= 9.90518— 10
colog A - 7.62414— 10
log 81 ADC =19.99755~20
ZADC=83°55'
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69.

£ ADB=T2"3(

log 2=0.80103
log AD~2.87586 (ELRT)
log BD=2.52142 (BEEEK)
log cos 72 03'0, ==0.47814-10

log 24D+ BD cos 72°30 = 4.67645
94D« BD cos 72°30' = 47475

R NS

S A N A

AB=~56457 + 110367 — 47473 =~119351

4 log119851=5.07682, log AB=253841
AB=34547 1% i AB E B 345 1%,

8 BD FE VA K VARK
[l . BED 8EFik2 S
4 FK1VA
B ANFKA B rt./\
A VAF= FAK
1t \VFAcort. NFKA
FK:FA=VF:VA

~

B FA= 22“5 D

i ) 2 2
VF=h, VA=‘/%LF-}-hz,—.:::—z—a—'—zifﬂ'L
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il

7 B ~ +

2 2 _ ah

PK= < -
VI YT

o

2 BFP=F4=""la

#AE vt NKFB v ( ~KFB=90")
a?h2 1. /4R +dt a?+4h*
BR= ot G G e st
V3,
RF _ 2 JZ%W
S BEF= pe= gV d g
2a® + 4h%
, Oh* 2
COSBKF: a2+ 4h2=h‘/a2+4h2

NGI WS
b sin 2BKF—sin BKD— 9k 2“ Zh‘ih

fnfE s W2 A, B 81 AP, BQ, D, E [Ff—EH W

4 AD=a, BD=b, AP,BQ HEHKIZH

7 O R0, 8E CF L DE, ) OF Bk g, 55 «
A CP, W) CP | AP, 34k DH]CP, B) , PCF=¢
i@ CD, 3% . DCF 4% a, A . DCP=a—0
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a sin ﬁ=-DZ¥=I—J—I-’=E';—6ﬁ=')‘—a'cos(a—-ﬁ)
=7[l—-cos(a—F))=2rsin® {(a—0)
2a 8in £ 6 cos £ f=2r sin L a—4)
WEH 2sin® 30 BZGERE A, A
Vacot 1 8=~r (sin L acot3f—cos i a) (1)
KRB Vbeot =V 7 (sin ta ot p—cos fa) ()
(2)=(1), Vbcot ip—~Nacot i

=Vrgin %a(cot 3 —cot 19)

Vbt Ig—~acot 18
rein 3 a= cotzﬁ—cot 30 : (8)

{1 g=OF = CF — CO=r—rcos a=r(l—cosa)
=2 sin® } a =2(V 7 sin $a)? (4)
V(KA (4), a5

Vb cot $¢p— ~Na cot ;%E ?
o= 2( cot 3d—cot 14

. &% AB=ua,BQ, AG tEkIli, W  GAB=B, /QBE=q
F$8 OD | BC, ¥ 0G, ¢ BH |04, sk DE B =
RN ZPERT vy BROE O




By 8 = t+ = 263

2.

3.

: {1} a;=r-55=r—rmsa=¢(1—-msaf}
=27 sin® o (1)
(. OB| BQ, OD | BC - ,BOD= /QBE~-x)
X éfl¥«r—aﬁ=q'~roos(a——/@)
=r({1— cos(a—B)])=2¢sin?} (a— &)
(" OG1AG, OD] BC .. _/GOD=_/GAB={
/BOG= , BOD— /GOD=a~f)
{8 Eﬁzﬁz——a sin B .. asinB=2rsin*}(a—f
9r=asin Besc? Ha—B) (2
LI A(L), Bl z=asin Bsin® jacsc?i(a—B)
B AfEYIR AC, | B EGIR BD A B
B . CO0dA=a, . DOB=f '
BEKOC=2, g} . EF=d

S EOF=d/%
4 A0=0C/cos a=z/cos &
BO=0D/cos B=z/cos B ’
AO _cos B AO d
20 cosa B B0~z
cosﬁ:cosi iwcos“lgansﬁsec @)
cos a % T

.~ s=d/cos~1(cos B sec a) (HhER$E)

% C BEAAEE, A,B B
4 EA=64 R, FB=16 R, OE=4000 @
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74,

fvE B ffi% F IR 30

BF le 2 RAEA
¥ AB=EF
——2 B e
AC =04 -0C
= (r464)%—r*==128¢ 4
AC =89 3 BO=4Vor
AB = AC — BC =4~ = 4~/§000{5280) IR
\/'I
P ARS8 64888’0@:8.62 2 (1 :==6080.27 IR)
(£ 306 HI=++k)

R p K g IRE (A B AR SAE P
K Q% C BEW, v 5%
PRg, SUERTRAR B
SRR 2

II \1\\\\1
e v B
54 LPCO0=2pd, QCO =29
tan POD-. LD @8
0D OB
4 PD = PC sin 2pp=g sin 2pd

OD=0C — DO =0+ -2 cos 2pp
@:Q—Osm 2g ==z sin 2g¢
OE=0C —EC=a+%~g cos 29¢
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zsin2pp _ wsin29p
a+T—2Ccos 2pp @+~ cos 2gp

e s1n2pql> _a+z(1—cos 2pp, _a+2usin’pd
sin 2qp  a+x(1— cos 29¢p)  a+ 2% sin“gd

B 2z(sin’pe sin 2g¢— sin’qeb sin 2pp)
=¢g(sin 2pp—sin 2g¢)
=2asin(p—q)¢ cos(p+q)$

asin(p—qipcos(p+q)p
T 98I p sin g sin peh cos g — cos pep sin gP)

_ _asin(p—q)Pcos(p+q)p
2 8in peb sin g sin(p ~q) ¢

_acos(pt+q'd
2 sin pe sin qob

75. @A DEFG {RFINZHARE, P HIFG KIEHMP

W, /£ AB1GF, A0\ W HIFG, & OB, R
OB | GF (=Fefpds), e AC, AL, &

a HUEHE.:E:%H, [Hia ZCOB:‘B» E‘J'f% B:4O
L
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76.

& SACO=6, W sing BN RE, 8 [ ABO=q.
Al sina=1:5
NAOB, ANAOC, NOBC ¥315E A=Ak
¥ AO-COtan §= BO tan a=C0 cos 8 tan a
tan @=cos B lan a (&£ 302 g —+)

+»

{H sinag= % tan g 3\} .
Vo 1
A cos,8=00545°=_2% tan f=3/ 3

f sman; b A 7
i 302 §F —+Pu45  tan d=cos Btan a

a. 4 a=15°, (B=45°
tan #=cos45° tan 15°
log cos 8=29.84949— 10
log tun a=9.428056—10
log tan #=:9.27754—10
f=10°44'
b. 4 0=5°, a=15°

tang _ tanb°
tanae tan 15°

log tan #=8.94195~10
colog tan ¢=0.57195
" log cos B=9.51890— 10
B=N19°3' K

cos 3=




B o8 - 1+ ™ 9287

1
2.

BE- T (329—332 &)

(1)2+(2)% oyt pt

(1) msin @ 1 — o8 o 3

'ﬁfi(?;) n sin o= | 4 eos g (4)

(8), ()G  mn=1

(1) com:.z_i. (3)

B (2) csct= (¢ ;;”2.2 @)
—(3 o* = 20z _

(4)=(8), e 1

B Yr=a’—2az (HLHER)

7e(2) cosﬁ:‘ii;_y 9::003—1,“,,'5?1'

KALE v=a eos“l“;y ~VbB = (a—y)*

4%» anﬂill:am-{-n, Qsi]] Zl’b;:m_:n
. 2 , .
;01',,‘ Tig e asscs Dilyrms 2

E{I ¢ lel m+ " C8G lel P

g 4 4

(m—=n) (m +'n)"=1

& 18mn= (m*—n*)*



268 H=ZMHBEERMW

. n m
6. m(2) sin 6=\7m2+;7,72’ cos ﬂ:\/_m‘—‘_—l—-_';?
: av_by_ &
RAM m o n e
7. B 28in2p=1-cos2¢p, ysin 2¢p=1+cos2¢p
S zy=1 (ZFgegihsi)
7 1 - 00329 -
8 (1) o= sinf= S 0 (8)
» -1 _ _, sin’g -
#(2) b e cos 6 050 (4)
)] %D = cos3f ab?=gsin%g

(@)% 4+ (a1

9. ﬁ'ﬁ(l), = 2(1050—0L0~%—-2 0529(4 cos"—~-—5> (3)

4

(1)%2+(2)2, *+ =2(14+cosf)= 40032% (4)

bZ
(1o cos*Z{E A (37
B (e P E9

BIAR: (1)%+(2)%, —jzi+-%=2+2cosﬂ

& bz (5)
A1) ~Z~r+1=cos A+2 cos?f=cos (142 cos f}

FE(2) %=Sin6(1-}-2 cos §)



2 83 - 1+ WM 269

(Z+1) + 8= (Gt Y1)
10. (1)*+(2)% +’;‘)’2 =1 (%E
11. &) asecH=y+stanf, OsecfH=—gytanf+a
R E FARI (P +b%)sec?H= (z* +4*) (14 tan’s)
o 2yt = g%+ b2 (IED
12, (1), a+y=38—(1—-2sin?20)=2+2sin?29 (3)
FE(3)+(2),  m=(1+sin26)?

&3 =1 +¢in 20 (4)
#(3)=(2), y=(1-sin20,°
y?=1—sin 20 (5)

Frgt=2 ()
PIRR: A (o—y)?=8(z+y—2)

en (2 +y—4)*=4zy

4y s+y—4=~2Vay (MEH)
o z+y+2Vay=4

ep x%+y%==2

o 2 - 1 1+cot7‘qﬁ csc‘qS
13 (1), = CthS+cct¢a Tcotdp  coth

i N _esctp—1_ cot?d
#(2), y=csco (qg cedp  cscp

@ = cscleh, 1y = cot'd (23 320 ABIH)

2 4

2 2 4 2
B (Bt = (ay')i=1 @ ofyi-atyi=]
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3
14, H(DRBIEE 2 sec’d=a tan® = a(?::? g)
3
[RIERAE (2) g tan?@=a sec®d y=a(:§flzg

PP =aSsec’d, a’y?=dltan®f
4 6 6 4
@5y — 23y’ = a?
15 (1) 2=uacos8(4 cos?d—3)=a cos 0

#(2) y=hsin 9(8 — 4 8in%@) =b sin 36

e Yt (D
x:co%@—a):cos&cnsa«}-si.nﬂsinoc
16. 4 )
9 -sin(@—B)=sind cos B8—cosFsin §
b Sin @+ 8in @4 oS a+cosf—x=0
“{
cos 3-s8in §—sin Becos f—y=0
sin 6 - cos ¢
—ycosa—xsin 8 —=zcos B+ysing
1

~ =cos(a—B)
% (zsin B+qgcosa)?+ (2 cos B—19sin a)®
=cos?(a—f3)
—2zy sinfa— B) +y*=cos*(a—3)
HH A=4sinfa—B)— 1=V, HOILEEIE SR
17. & 2cos@4gsinf=1, z'cosf+ysing -1
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1 v

(3056:*41, 11/ _Eky'—y
a; y ’Cyr_a;fy"
' 9y’
x 1

gin 9=_i,, L a—e
T y !  ay —a'y

y'\

zy':4w7;> (mfy —'vy>’
ép (=2 )4 (y ~9y)*=(2y' —'y)*

8. £(1),(2) g=sin H(1+2 cos f),

b+1=cos@(142cosf)
a?+ (b+1)%*=(1+2 cos §)? (3)
(D%*+(2)%, 2+2cos@=a®+b*

142 cos f=a’+8"~1 (4)
#(3),(4) @+ (b+1)*= (®+5"-1)*
il (a2 4+b¥)2=3(a? + b2) —2b=0

, (1), a%in%d—2ey sin @ cos @ + y?cos*f=a? + 4

BN 2*(1-—sin%g) + 22y sin @ cos G+ y* (1 —cos?d) =0
B 2%co8?F + "2 sin f cos §+ 9*sin’f=0

Bf (zcosf+ysinfd)?=0 B =zcos@+ysinf=0

2 2
@ . @ 2
tan?f= "5 sin’f=———, cos?f= Y
y +y x

RAQLE"  /d*+9*/b%=1 (R
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1 1
20. (1) z™ =q ™cos @ cos ¢ )
= 1
#H(2) : y’]" =b™cosf sin ¢ (5)
1 1
#(3) 2™ =¢™sin g (6
o 2 2
p i e y mn z e -
@rr@r e (5)"+(4)"+(])" =1
(&322 HHIL)
21. EhBzER 321 g6k, SRS
{wr_fr cos G +94 sin £ )
g1 sin §— 16 cos (2)
(1)%+(2)% a®+gi=r"40%" . =Vl +y'—r*/r

22.

KA(1)E  z=rcos(Vai+y' —r¥/r)

+ Va2t~ sin(VaE+oF - r/r)
#(2) asec @+b tan A=y sec f tan # (8)
(1)+(8),(a+b)(tan @+sec @) =gy sec @ tan f+z (4)
(1)=(8),(a—b) (tanf—sech) =x—ysecHtand (5)
(8)2—(1)3, @®—b*=g’sec’ tan’gd—4*

2__32 2
sec’f tan?g= L0+ 2 (6)

RAE(4), (B) (tan f-+sec §)2— (tan #—sec §)*?

_ (y secd tand i@')‘”‘ - (w; ysecd tan G’
B a+b , a—b ,

B (a®—b%)Uan g sec = —ab y'tan?d sec’d +4*)
+ay (¢’ +6*)tan @ sec



% 3 == + ™ 273

23.

24

VU(6) 2 i A BB BUM AR b A%
a®D*(a?~ b+ 29%)"
= (zgy(a®+b7) - (a® - b*)% )% tan?g sec?y
B by (u®— D2+ 227)*
= (ay(a®+b") ~ (@ - b))% (a* - b +12%) (M
FE (D) (3) 1%
ub(tan®d +sec’) + (v®+b*)tan @ sec

i)

= g9 tan @ sec
g (a®+b*—zq )" tan?@ sec?P= (1 +4 tan?d sec’d)
B (¢*=0+2) (2 + B —2y)?—4a*D?) =a®?y?  (8)
(8) BL(T)AMZER(T)rh — Ml o0 KEHEH.

(1)Y24(2)%, a*+9*=a*+b*+2abcos f (8)
#7(1) % +b=cos ¢(a+2bcos )
%(2) y=sin (¢ +2bcos 9)

(2+b)*+9y?=(u+2b cos §)?

2 2 B2
e (w07 +7= (2HE 20

4 (24" —~b")?=a?((v+b)*+9%)
=0 €08 { cos 20 + 2 3in ( sin 24
=g cos @(1— 2 sin?Q) + 4a sin®F cos @
=g cos @ 142 sin%g)
Y= 2g cos £ sin 26 —a sin ¢ cos 20

=4a sin ¢ cos?f — ¢ sin F(2 cos?y~1)
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s 2in A1+ 2 cos™d)
Tt geeai cos A0 (A e sin #eos G(cos @+ sin d)
s cor B4 G012 s [ cos f)
= teos @45l ()F T ==cos’d +sinff
g F—g a{eos (f—win §)3
2 2 2 . ,
(w34 @3-y =a®(cos f4xin )P
2
+ (eos A —sin §)%) =2u3
reonf cor g— 2 sin () sin @ + 9 $in Gcos a
+4 cox f sin @ —w sin 20 =0
25 8p - )
(a: sin @ cox @+ % cos A 8in @ — 4 cos f cos g
+g#in ¢ sin g+ Ja vog 20=0
i Ad=zcosa-+tysina, B=xsina—ycosa
4 cos f— B #in ¢=u sin 26
LR e
A sin G+ B cos f= —2a cos 20
BsEiEf A=q(cos ¢ sin 26) —2aeos 26 sin §)
=@ 8in J—a sin @ cos 26
=@ sin #(2 #in’P) = 2a sin’g

hd . Brs—q.c0o8 f—a 008 26 008 G== — g cos¥

3 2 2
. ABE B2y 3

N

2 E 2
Bl (zcosadysina)¥+(zeina—gyeoia 3={2g)°
oty = Tsiir g deos (371 Rl 2000 es (s 4 aus @09

6. 4 |

1.@‘»3/-—-7 BN F—cos i —siu 2 == (5 ) — s )

a4y T -y ¥
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27.

28.

29.

30.

a=4(cos®@ —sin®g) — 3(cos —sin §)
=(cosf—sin f)(4+4 cosfgin f—3)
=b(1+44 cos @ sin ) (8)
(1) b=1—2cos @ sin g (4)

H#E(8),(4) . 2(1-0)b=a—b
Ep 208 —8h+a=0

#(1) a _tan(f+a) +tan(d—a) _ sin 260
b tan(f+a)—tan(f—a) sin2a

a®

158 sin?2f - ]%sinziZa (1
#(2) cos 2= 0= 70222
—_ a 5 2
cos¥f = M—(};SZ‘E)— (2)
a?3in*2a | ¢ — ac cos Ja +a*cos®a 1
B b? B
) a* —2ac cos 2a+c* =5

(1) +(2), 2(az+by)=(sind+cosP)(1+2sinfcosd)
= (sin # +cos F)°
(1)—(2), 2(bz+agy)=(cos §—sin f)(1—2sin f cos §)

= (cos f—~gin g)?
2 2 2 2
3 (am+by 3 +2¥ br+ay)®=2

2 1
&p (ax+by’)§‘+(bx+ag‘)?.—:2?
(1) z=csc ¢ tan®@(cot?f+2) 4 sec
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31.

32.

=acsc @ tan @+ 2 csc @ tan®gd +sec.f

=gec f+2 sec H(sec?f —1) +sec §=2 sec®d

#%(2) y=tan®j(cot’d+2) —tan §
=tan f+2 t‘(lﬂsg—-tan 622 t&niig

2 2 2
. w‘s_y?::_.gs

(1) psin?g= (sin*) +1)*
o p*(1 = cos?0) = (2~ cosg 2
] cos*@+ (p*—4)cos®+ 4 — p?=0
#(2) q*eos®P=costf+2 cos?F+ 1
BN costf+ (2—q*)cos* i +1=0
- L
2—-q*—p* +4

W (p*—4)(—3+¢*)(-6+p°+¢°)=(p*~8)*

HAn(1)4E sin*d, sin’d FHFRY

(= 4)(p*=3)(p'+¢'~6) = (¢ ~3)*
(5)(6) BA—X, B
PP +q") —4(p*+¢') +36(p*+q°)
—81-13p%*=0 41,
Ji-Hepig 1/a, 1/0, 1o, 1%
o _ 1/b 1/c

(8)

(4)

(5)

(6)

0828 _ 0?9 o -
3 cos’d cos20cosf 5

cos 89= €08 8f) cos @ — cos* 9A
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o Ya b _ 1o
_1 vosyg cos20-—1
2 2 2
& 1 1 1
@ beosf 9¢ sin?g

2
. (44 a
gin%g = — cos?f =~

2¢’ »?

%+%;=1 B ab+2(a—b) =0
sin(f—a) a cos(f—a)_a
B Eme-m s P ws-pTy @

#£(1) b(sin @ cos a— cos # sin a)
=g(sin @ cos B—cos # sin B)
Bl d(tan @ cos a—sin a)=u(tan § cos 8 —sin B)

_asinfB—bsina
fan =g c08 B — b cos @ (3)

_ 4 —(a cos B—b'cos a)
FBgE(2) tang= ZUESE PR ()

#(8),(4) (asin B—beina)(a'sin 3—b'sin a)
+ (@ cos B—bcos a)(a'cos B—b'cos &) =0

cos(a ~ )= (aa' +bb'){(ab' +a'b)

.y 3N 2(¢ —a)_ aa'

e sin2(#—~B) b

2sin(ﬂﬁ—a—,@)(:of(a-«-B):aa'+bb'
sin 2(6—8) bb'

- sin(20—a~B) _ ab'+a'b
X(1)+<2)$ Sln(H—,B)COS(B-—B)‘_" bbv (4)

By (3)
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34

35.

(8)=(4), cos(a—B)=(au +bb')/(uh'+a'b)

#(1) sindcos a+cos @ sin a=2a sin f cos f

En tan @ cos a — 2 sin f+sin =0 (3)
[F4E(2) tanfcos B—-2asinf+sin B=0 (4)
tan @ sind 1

2a(sin a —~sn 3) =sin( —,8+a5=2a(008 B—cos a)

. tan @ ___ snf 1 7
9 cos #(a+B) cosd(a—B) 2asini(a+B)

o , o 2¢ sin 1(a+6)
Bl cot@=tan $(a+B), sef= “cosi(a—pf)

4a’sin*3 a4 B3)
cos?i(a—B)

e 1 _4d®sin®3(a+()
cos?d(a+ ) cos?(a—3)

~cos?d(a— B) =4a%in*i(a+B)cos*3(a+B)

1+tan*$(a+B)=

=¢%in?(a+ )
(1)+(2), a(tan §-+cot #)+b(cot 26— tan 20) =2e¢
& _a bcos_4(9 .
gin @ cos @ cos 26 sin 260
& _6 b cos 46 _
$in29 ' sindf
|l @ csc 20+b cot 40=c¢ (8)
(2)=(1), a(cot §—tan #)=>(cot 260 +tan 20)
ep 24 cot 20 = b(cot 26 + tan 26)

en b tan 26 = (2a—b)cot 26
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Y col“2¢ S B ety Sa—b

A . cot?26 ~ 1_, .,l?,*“
X vot 46= 9 cot ¢ Vb(m 3

Z)'

: / b
HA(3) a8y 5, b+(/»—u \/)“_ pe

V2= b=av - (a—biv'b
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. 7 2 [—cosd sin¥a
86. 4#(2) tan?’ =tar® il AL
2 [+ cosd 0,:08§a'
2
(,ORH::(,OX ga — ~m "a_

co.sga +sin 3

- T
me — Cu=C o — =1k 2@’
o s I Tl U A

2 E2
(o=t 4 =indg)”
2 L 2 4 N
Bomt (m\?a-]-am a)“--4(m» a,—-voh"fafs'n,,’a+sn‘§a)
AU S RSN ST S
g micosta+ x-'z,&a)d:ﬁt[('c%aa‘,. + sinda®) =4

2 ooz , P
L eosSg 4 sinda=(2/m)*

, i+ — cos
i (2) tan® ﬁ:hu@a- L 4
T 2 1+vosd
2 2 2 3
. sinfe _ cosfa sinfatcos¥a (3
T 1—cosf Lteosd A o

_ - “' }'.3 , 7,_-52, 1 ~ 1
(8)%, sitie ., cove .
2(3) (L—cus 8% (ldeus @) 246 c0std  2m*
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2 Z

in3e 4 2 2 INE

) :z(ﬁl’_ > CLo sinFe o cosBa e (:) ‘
Y

1—cosf \2m? I
37. (L+(2), ~ 2 z(sinf+cos )

= :/“2, + Q%(s’m 90 +cos 20)

Bl 2z(sinfd+cosd)=a+a(sin 20+ cos 29)
=¢(1+2sin @ cox8) +a cos 20
=g(sin @+ cos 8 )* +a{ cos*d —<in*P)

B Qz=g(sin G+4cos ) +aicosd—sin §)

Bn T=0 cos (3)

(H=(2), ~Y2ysinf—cosy)

-—7777(9111 29 +cos 20)

2
V2
B 2y(sin @ —cos ) =a(l—sin 20) —a cos 26
En 2y =u(sin f—cos @) +a cos 0 +sin 0)
. y—=asind 1)
(8)%4(4)3, i gt a?
38. (1)+(2), (a+d)(sin 35+ cos 39)

= 2¢ cox (H-{- ) 19

e .17/(5 +b)(sin 86 +cos 30)

T
:Vé.c(%;’})cos (9+17—,;>
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By sin 3¢p = h cos ¢ (3)
(1)—(2), (a=b)(cosif—sin 89)

=9¢ sin (9-{- ;:2>sh1 ﬂ:

12
(a=b) <(3a' )= -(——@‘1 sin(0+ 75
a—~b)cos + 4,~(, 5 ):Ln +12)
o c(vV'38 -1 . .
& k= 2(a—b) ) B cos 8¢ ksing  (4)
(8)+(4), hcos?¢(dcoshp—3)
=k sin®¢ (B -- 4 sin?d) (5)
L (8)*+(4)%, 1=h*0s%h+k*sin’p
| 1-k*= (hz—kz)cosgqﬁ% \
6
= 1= A= (F*~ h?)sin%p )

moa® (5]
=i The) 390 0)]
R(1—k") (4= B = £h?) = k(1 1%) (3K + 17 —4)
Rffi2 A& (h—k(3—ht)=4(1-hk)?

9:-721+¢ .. sinf=cos ¢ Jk cosf= —sin ¢
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(0’6 /)J +((62 l)’)*‘U
sin ¢ 7 cos

l d o (@1 =0

sin¢  cosd

1 1
sin ¢ oz ¢h 1
T (@=)(by+az) (d” W (by—az) @t +bEy
[ aZ mZ + b‘& y‘l 2 " [' aﬁxz,_*_b?,yf;i ‘r!: 1
(a*=b%) by +ax) La? =) {by—ax) .

[azxz-# b""y_'“’] ( 1 + 1 ]
o —b* (byt +am)? " (hy — az)?

B 2(a% by )= (@2~ 00 @it ~ Dyt )R
40. £4£(2) tan g tan =25 tan 4 t1n ¢
VIt A tan g tan p=a’b
tan 6 +tan ¢ @ i

o P % _ 4
T eSSt a4 b-a
b
54 ab+ (¢ —b)tan a.=:0
41. (1)*+(2)%, 2+2cos(f—p)=a’+b*
[0/ 8 @+ =2(1+cos a)

& u

ot L5

a b

o 1
42 #@1) sing —sin @ cosf —cos p sin(p—0H)
_cos3(Y+¢) Yy _sin(0+¢)

Tcosi(p—~8) b cosi(d—

* 9t 2 _ 2

a2 B T Iheos(0—¢) " [+cosZa
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«
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& e
6. (3)°-(2), 24 sin stingb 2:;;)1&6/98161:2? ad
2-2c08(6+) _a_p0
sin @ sin ¢
2(1—cos(f+¢)] = (c*—=b*)sin A sin ¢ 4)
#(8) sin @ +sin ¢p=¢ ¢in g 8in ¢ (5)
1#(2) sin(f+¢)=>b¢in 0 sin ¢ (8)

(4)/(5), QGSing'“gd’ :(62_1)2)008_9_—?@ )

(5)/(6), bcosg ¢ s d (8)
4B+ (1), A= (ahtt (=)D el TP (9)
(L) 20089!54)0086;%55-:(&
BBRA 20 coszQTQ‘f’ —ae (10)
H#(9),(10)  8be*=ae (4% + (B2 — ¢)?)
1] 8be=a(4b*+ (b* —¢*)*)

44, (1)%+(2)% a®+b%+2ab cos(f+¢P)=¢*
o dos(0+4) =L =277
@ 5o (0+ $)=

#(3) wun?(0+¢)=a%/gy*
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45.

2 4a*p*
ﬂ'J yz 7(62:667‘ . b’x)z 1

(Zab—c +a? +b2)(2ab+c ~a?—-0?)
(e?—qg* — %)

A= (a+d)*~ e~ (a—b)?)
=(a+b+c)(a+b—c)(c—a+b)(c+a—Db)
=165(s—a) (s—b) (s —¢)

(% a+b+c=:2s)
ALK, 24 HE S, .,
('~ a*~b*)=4yVs(s—a)(s—b)(s—¢)

B+ ¢? — o?

(L), ()i 07 cosp =0T =%

o i
2ea

R EALA (B)IR AR AT, MRS,

(1)+(2), a+b=m cos’P+nsin’d

&) (a+b)(sin*¢ +cos®>P) =m cos’p +n sin?p
wanip=(m--g—0)/(a+b—mn) (43

m(2) +n(1), (ma-+nb)sin®d + (mb + na)cos?d

B "~ cosf=

= mn(8in®d + cos?)
tan®*d= (mn—na—mb)/(ma-+nb—mn)

mimn—nt—mbh) n(m—a—-b)__
ma -+ nb — mn a+b—mn

AL 1515 (a+b)([(a+b)(m+n)—dmn)=0
a+b=0 8 a+b=2mn/(m-+n)

RA(B)
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46 (1)%, (cos 7+ cos ) (cos + eos?p
+2 cos fcos h) =ad (4)
B(3) 4(c0:30 +cos3¢h ) — 8 (cos O +cos ¢h)=¢
(cos B4 08 ) 4cos®0~4 0:9cosh

+4 cos?p—3) e ' (5)
#(4),(5)  2a®+c=(cos 8+cos ¢ ) (6 cos?
+6 cos*p—3)

=3a(2 cos@ +2 c,oysng - 241)

=38a(cos 20+crs 2¢+1)
£ 2¢®+c—=3a(b+1) (PL(2)fE A

17. (1)-(2), sin 25+Si1'1 26+ 2 sin(d + ¢} = 2ab

g sin(@+¢)(cos(@~p) +1)=ab (4)

(1)4(2)%, 2+2cos(f—¢)=a*+b

272
cos(ﬁ-—gﬁ)::(%_2

(AW  sin0+) =220 (5)

(2)%—(1)%, cos 2¢+cos 20+ 2 cos(cp+8) =b*—a?
&n 2 cos(@+¢)(cos(f—) + 1)=b—q?

cos(f+¢) = p +b2

a?4+-0%—2
2

B cos cos s ((a?+5%)2~da*) /4 (0" +) (6)

4 cos(0+eh)+cos(f—gp) =2 az ,_bz -
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#E(8) sin(f+¢)=¢cosf cos ¢
Zab N e 2 et

Bl ‘“b = (a?46%)%— 4a?

48. (1)—(2), 'Zb1n0+¢bl]l¢ 4

+ %-2 smg—;gs/cos :Zq.(),:()

il Esmﬁ"'d) ycosg”"r(‘i7 =0
2 2
sinﬂ!gji= osg';qS ’ T |
ay w o Vayaras D

CAE(L), (2)8F sin 9(1—%(305 ¢>=sin ¢<1—%co,s ﬂ)
e %s'm(qb—@)asin ¢ —sin 0
¢ +9

=2 sm%— cog—— L

.6_¢_: H'I'(i) (bb (5)
2 5" g NPty

-+ I (mgqg b 4 eosg +b ): i

B (af+D%) (?,oeﬂ——zji — (6 - b%) cosg'i'—'(’5 =2¢*
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B, (B)ZAtifC A L 2%
DD’ = a?) +a(a* +0") )= 26"V I3 a7y

ik 4E(3), a b Dms wn ot g

(a7t + 07 )%= ¢'soc? ;\ub (g

P4,

=ct( 14+ (1+8%)
=oAL+ (E46)2 =26 + £47) (4)

— %

o
s = —
e gin f= 128 cos (= T4t

AL, blatz)® —2ayt +b(a—~x)=0
[ blo4m 7= 20" +b(a—2)=0
Wbt TP T 2AR
bla+2)T%— 2ayT + (e —2) =0
oo bR =2ay/b(a+x), #'=(e=2)/(a+x)
KA(4), V5~ d®)+al0*+6))=4c*(b%%* +a*y?)
Wik £(8),7% r=cos6, r'=cos¢, HI
AV I=r) A=)+ VI +r)(1+1) =28 (5)

rn ﬂé} B
(1, 5 nf=1 acosﬁ

g @ (11— r®) = a—orz)*

. (6% + a®y*5r? — 2ab%ar + 4 (B2 —92) =0

BIE L), (DR oy )" — 2uber' + * (P~ y*) =0
o, v R A ZAR
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(BP2? + oy ) A7 = 20072 A + > (D — 9*) =0

g, 20t L AP -a?)
' ])2'3)2 + (62?/2’, [)Zw‘z + aZyZ
& (1—-rY(1—7r =1~ (r+s)+1r

_ WPla—m)*
b a? + a®y?’

(1+9)Y(1+r)=1+(r+7") +rre'

_ ba+x)?
et + aty*

A 02lo(b2—a2) +a(a® +b%) Yo 4ot (12?4 a?y?)

4. (3)%, L—sin(f+h)=2(2"—g*)? (4)
()% (2)%, 2426in(0+p)y=162%"+4(2*—y*)"
=4(22 +9?)*
1+sin(6+¢) =2(22 +y2)* (5)
(D) +(5), 2=2(2*~¥")?+2(a*+7)?
ot +yt=1

£—g cosy—zcos =0
50 &1 zcosy—gy+zcosa=0

% cos B+ycos g—z=0

S =R oy, HILF 2R, 1)

1 —cosy —-cos,BI]
/\=]cosy -1 Cos C,i=0
cos 3 cos a -1

Ep 1— 211 cos a— cos?a — cos?3 — cos?y =0
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~2—9IT cos ¢+ 3 sin%a=0

. Yein®e=2(1+11 cose)
51. & bz cos @+ ay sin @=«b (1)
bz cos ¢ +ay sin p=ab (2)
£8(1) b*ax3cos?0=a?(b—y sin 0)?

ft3 cos HEWHZ

(0% + a®y?) sin®d — 2a%by sin 0+ b*(a* — %) =0
R (2) 75 sin ¢ ZR—=, #csn sin g, sin ¢ 13

(b%% 1+ a?y? )NE— 2a2byk + b*(aF — 2%) = 0 2 AR,
A AR BRSO R 15

sin @ +sin ¢ =2a%y/ (b*a? +ay*) (4)

FIE4E (L), (2), 8EEHL T 4m cosd, cosd 15

(b2 + @y ju? — 2ab’zp— a*(BP—y*) =0 ZAR,

e cos f + cos = 2ub’x/ (B*s* +a*y*) (5)
B, OIRAG) gretsst g s
)] bea? + a?yP = ab?
en 2/a*+y*/b*=1  (HEED)
52. 1LE—K 48 ysinfd=2a—xcosgh 1)
Y sin ¢p=2a¢—x cos ¢ (2)

#£(1)  92(1— cos®f) =4a* - daz cos O +zicos?d
2} (22 4 4*) cos®0 — 4az cos O+ (44*—y2) =0
Rl (2) (2%+y?)cos?d—4daz cos ¢+ (da’—9*)=0
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Hesn cos B, cos b TN ZAR
(2" + 2 )N — daah + (da® —9*) =0
e 08 B+ cos p=4az/ 2>+ y*),

cos G cos = (4a* -2, [ (27 +9*)

1(3) 4 cost L foens?Lp=1
t (1+eos@)(1+cosgd)=1
B (cos G+cos ) +20s 6 cos p=0

cAgm _dev | dat—gt 2 g
KA x"+y7+a;2+»_1,2 =0 th y'=4da(z+a)

it zcosf+ysind=2a, %cosc+ysincd=2%
i z _ Y _ «
T sm¢—smg cosf—cos ¢ sin(dp—40)

El] __—z___ =a— ,,y, - — =__l£__-

cos 3 (U+ ) sind (G+p) cosi(H—d¢)
- z+%

cos$(G+gd)+cosd f—g

__ v?+y* _( z+2a *>'*’ :
cos?L(f+¢d) +sin*L(0+¢p) \2cos 3 cosid

e ﬁ+¢:@j%y

Ep

1 1
tp y'=4a(z+a) (1)






