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048 =gl (4) —=AFERESARER—

ik
9 Yy
[1] (1) 2cos“0 —cosf —1=0 ! . :
(2cosf 4+ 1)(cosf —1) =0
0°<0<360° &£, -1<cos0<17%DT, \ .
-1 3 O 1
_ 1 f f
cosf = 5 1 J
LT, Tt
xzii r=1
6 = 0°, 120°, 240° 2
. 92 . Yy
(2) 2sin“f —5sinf4+2=0 )
(2sinf — 1)(sinf —2) =0
........................ y:—
0°<0<360° kD, —1<sin@<1%DT, L2
1 -1 O 1
sinf = =
2
L o7, -1
8 = 30°, 150°
2 . y
(3) cos“ 0+ 3sinf —3=0
2 I R s U, 1o =1
(I —sin“0) +3sinf —3 =10 Y
—sin?0 +3sinf —2 =0
sinf — 3sinf +2=0 —il O T
(sinf — 1)(sinf —2) =0 kJ
0°<0<360° LY, —1<sinf<1%DT, -1
sinf =1
L o7,
0 = 90°
(4) %qLcos@fsinQG:O 1

%Jrcosﬁf(lfcosQG):O

y '
4cos’0+4cosf—3=0 16 e

(2cosf +3)(2cos@—1)=0

0°<0<360° LY, ~1<cosf<1%DT, -1
1 o L
cos@:g 2
LT,
0 = 60°, 300°
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(5) 2sin?0 + 5cosf +1 =0
2(1 —cos?6) +5cosf +1=0
—2cos’ 04+ 5cosf+3=0

2cos’f —5cosf —3 =0

(2cosf +1)(cosf —3) =0

0°<0<360° &, —1<cos £17%DT,

cosf = _1

2
LT,
6 = 120°, 240°
(6) V3tan?0 = 2tan6 + /3

V3tan®f — 2tanf — V3 =0
(V3tanf + 1)(tanf — v/3) =0

1
tanf = ———, V3
V3
1
tanf = ——— D& X,
V3

0 = 150°, 330°
tanf =3 DL X,

0 = 60°, 240°
Lo T,

6 = 60°, 150°, 240°, 330°

21 (1) L sing < V3

2 2
sinf = % DEE, 9 =30° 150°
sinf = @ DL X, 9=60° 120°
Lo,

30° < 6 < 60°, 120° < 6 < 150°

(2) 1 V3
5 < cosf < 5

cosf = —% DEE,=120°, 240°
cosf = @ DEE, 0 =30° 330°
Lo,

30° < 6 < 120°, 240° < 6 < 330°
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—1 1
-1
z=-L
2
Y z=1
e

et
1
V3
y
1
et
y "
1
-1 T
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(3) 4cos?’d —1<0
(2cosf +1)(2cosf — 1) <0

1 1
—§<0059<§

cosf = —% DEE 6 =120°, 240°

cos@z%@k%, 0 = 60°, 300°
L o7,
60° < 9 < 120°, 240° < 6 < 300°

(4) 2sin% 6 > 1
2sin?0 —1>0
(V2sin 6 +1)(v2sinf — 1) > 0

sinf < _L 1 < sinf

V2' V2

. 1

sinf = ——= D& &, §=225° 315°
V2

. 1

sin = — Ok X, §=45° 135°
V2

LT,

45° < 6 < 135°, 225° < 6 < 315°

(5) 2c0s?0 —cosf —1 =0
(2cosf 4+ 1)(cosf —1) 20

cosf < f%, 1 < cosf

cos@z—% DEE 6 =120°, 240°
cosh=1DLE, H=0°
L oT,

6 = 0°, 120° < 9 < 240°

(6) 2sin?0 +sinf — 1 <0
(2sinf — 1)(sinf + 1) <0

. 1
—1 <sinf < 5
sinf =—-10D& &, §=270°

sin@z%@c‘: X 9 =30° 150°

L o7,

" y "
iy
-1 o\ T T
e
1 PR
T =3
Yy
1 y— L
____________ 3
1 17
,,,,,,,,,,,, 1
y=—-——7
1 V2

0° < 6 < 30°, 150° < 0 < 270°, 270° < 6 < 360°
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(7) 2c0s*0 —sinf — 10
2(1 —sin? @) —sinf — 1 <0
—2sin?0 —sin@+1 <0
2sin?0 +sinf—1>0
(2sinf — 1)(sinf +1) =2 0
sinf £ —1, % < sinf

sinf=—-10k X, §=270°

sin@z%@k X 9=30°, 150°

LT,

30° < 0 < 150°,0 = 270°

(8) 3tan?6 — (3 4+ V3)tanf +/3 <0
(3tanf — v/3)(tanf — 1) <0
1
—= <tanf <1
V3
1
tanf = — D& =, §=30° 210°
V3
tanf =1 DL X, 9 = 45°, 225°

LT,

30° < 6 < 45°, 210° < O < 225°

[3] (1) cosf=t&BL. 0°=0<360° 05,
_1<t<1
E

y =cosf+ 2
=142 (-1t

776, t=1THRKE3IZ LD,
ZDE X, cosf=1n56, §=0°
t=—-1THR/MHE1%Z LD,

D& X, cosh=—-175, §=180°
LT,

RAME:3(0=0°), HIME: 1 (6 =180°)
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(2) sinf=t 5. 0° <0 < 360° 05,

—-15t=s1

T/,

y=23—2sinf
=—-2t+3 (-1t

7775, t=—1TRAES LD,
DL X, sinf =105, 0=270°
t=1TCH/ME1Z LD,

DL X, sinf=105, §=090°
LT,

RAE:5 (0 =270°), &/IME:1 (0 =90°)

(3) sinf=1t B 0°<0 < 360055,

1<t<t

T/,

y = sin? 6
=1* (-1<2t<1)

75706, t=—1, 1 TIRAMELZED,
ZOLE, sinf=—-1, 1575, 6=90° 270°
t=0TH/MEOZ LD,

ZOLE, sinf=025, =0° 180°

L oT,

RAME 1 (6 =90° 270°), &/IME:0 (0 =0°, 180°)
(4) cosf =t £HB<. 0° <60 <360° 05,
—1<t<1

T/,

y=2—cos’ 0
=—t*4+2 (-15t<Z1)

7T IMe, t=0TRAE2%LD,
ZDEZE, cosh =005, 0=090° 270°
t=-1, 1 CR/ME1Z LD,

DL X, cosh=—1, 175, 0=0° 180°
LT,

RAME 2 (6 =90° 270°), &/IME:1 (0 =0°, 180°)
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(5) tanf =t £ B &, 0° <60 < 360005,
tIZEEDOFER L DT,
y=tan?6 —2tanf + 3
=t -2t +3
=(t—-1)?+2

75376, t=1TR/ME2% &Y,
COLE, tanf =105, 0 =45° 225°

LT, 0 1
RAME: &L, &/IME 2 (0 = 45°, 225°)

(6) tanf =t £B< &, 0°<60<360° 05,

y
tITEEDOFE L DT,
y=—2tan?0 + 4v/3tan6 — 1

=22+ 43t -1

=202 —2V3t) — 1

= 2(t—V3)2+5 ,
TIIME, t=V3TIRAESZED, O V3 \
CHDEE, tanh =305, 0=60° 240°

LT,
RAME 5 (0 =60° 240°), &/ME: &L

(7) sinf =t £H5<. 0° <60 <360° 05,

Yy

1<t<1 \ /

\ I/

ESA 113 /
y =sin?@ — 2sind ;
2 : /
=t -2t ' o1

=(t-12-1(-15t<1) ,11 .

TIIMb, t=—-1THRAME3ZLDY,
ZOEE, sinf=—-125, §=270°
t=1THR/NME-1%2&ED,

ZOE X, sinf=1256, 0=090°
LT,

RAfE 13 (0 =270°), &/ME: — 1 (0 = 90°)

1-6



(8) cos@ =t £B<L. 0°<60<360° 005,

—-15t=s1

$7,
y=—cos?f —2cosf + 3
= —t*—2t+3
=—(t*+2t)+3
= —(t+1)>+4(-15t=1)

7T IMG, t=—-1TRAME4Z LD,
ZDEE cosh=—-1D05, §=180°
t=1Tw/NMEOZ LD,

DL X, cosh=1m5, §=0°
LT,

RAfE 14 (6 = 180°), R&/MEO (6 = 0°)

9) y = cos®>f +sinf
= (1 —sin?#) + sind
= —sin?0 +sinf + 1

IV, sinf=t LB 0°20<360° 005,

-1<5t<1
T/,

y=—sin®6 +sinf + 1
=t 4+t+1
=—(t2—t)+1

= (- 1) 2 cazegy

2 4

TG T, = % “C“H’%'jﬁlﬁ% B,

YRS sin@z%i"%, 0 = 30°, 150°

t=—-1THR/Ml 1%L D,
ZHOE X, sinf=-1M756, §=270°
L o7,

BAlE :%

1-7
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(10) y=—sin?0 +v3cosf + 1
= —(1—cos?6) +V3cosf + 1 14+v3E----
= cos? 0 + /3 cos b

LD, cosf=trBL. 0°<0<360°H5, _@ :
—1<t<1 )
F7, — l
N [N O 1
y = cos? 0 + V3 cos b o |3
=124 /3t 4
_ V3 2_§ 1<t <
—<t—|— 5 4(1:t:1)

TIIh0, t=1THRAMEL+V3EED,
ZDOEX cosf=105, §=0°

t= —§ ChMiE -3 kY,

ok E, cos@:—@ e, 0 =150°, 210°
Lo T,

RAE 1+ V3 (0=0°), &/IME: — % (6 = 150°, 210°)

sin? 0 + 2cosh + 3 Yy

RO = b=

(1 —cos?6) +2cosf + 3 L

= 7%C0829+2C089+%

£V, cosh=t LB 0°20<360° 005,

-1st<1

F7-,

y:f%cos29+2cost9+%
L
( —an)+ L

(t-2%+ 4 (-1t 1)

TITIMb, t=1TwRKESZED, TOLE, cosh=105, §=0°
t=—1Tw/ME1ZEYD, ZDOEX, cosd=—-1705, §=180°
LT,

RAfE 5 (0 =0°), wIME: 1 (6 =180°)

P[0 bo
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(12) y = sin? 0 — 3 cos? 0 + 4v/3sin 6
= sin? § — 3(1 — sin” 0) + 4/3sin 0
= 45sin® 0 + 4v/3sinf — 3
IV, sinf=t LB 0°20<360° 005,
-15t<1
$72,
y = 4sin? 0 + 4v/3sinf — 3
=4t + 43t -3
=4(t> +V3t) -3

(e B) e crzesy

T5TIhE, t=1TRKME1+4V3% LD,
ZOEX, sinf=17256, §=90°

t:_§ CRME -6 LD,

DL X, sin@:—? "6, 0 =240°, 300°
L o7,

RAME (14 4v3 (0 =90°), &/ME: — 6 (0 = 240°, 300°)
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[4] (1) 0° <0 <120° £V, (2) 0°< 60 <315 L1,

0° < 0 < 315°
0°< 6 < 120° = . .
OO§30<3600 45 §0+45 <360
:—:—VC\‘Y t:39 t:b‘(t, ::’C\, t:0+45otj§<ty
45° < t < 360°
0° <t < 360°
1
cos(f +45°) = = XD,
sin3f =1 &9, ( )1 2
cost = —
sint =1 t*620° 300°
t =90° o ’
tzgoo@&g‘ t*60 @&%‘
0 + 45° = 60°
30 = 90° 0 = 15°
0 = 30°
t=300° Dk X,
L -T, 6 =30° 0 + 45° = 300°
0 = 255°
X ->T, 6 =15° 255°
(3) 15° <9 <180° £ 1, (4) 20° <60 <140° £ 1,
15°< 6 <180° 200 6 <140°
300 20 <360° 60°< 30 <420°
0° < 26 — 30° < 330° 0° < 30 — 60° < 360°
ZZT, t=20-30° B L, ZZT, t=30—-60° B L,
0° < ¢ <330° 0° < ¢ < 360°
sin(29—30°)=—§ctb, 2cos(30 —60°) +5=4 £ D,
2cost+5=4
sint:—ﬁ 1
2 cost:—i
— 40 o
b= 2407, 300 t =120°, 240°
t=240° D & X,
8 t=12000k X,
20 — 30° = 240° 30 — 60° = 120°
0 = 135° 6 = 60°
t=2300° D& X, t=240° D & X,
26*30;?220 30 — 60° = 240°
o 6 = 100°

X -T, 6 =135°, 165°
-5 ’ X 5T, §=60° 100°



(5) 15° < 6 < 105° & 1,

[5] (1)

15° < 0 < 105°
30° < 26 < 210°
90° < 26 + 60° < 270°

T, t=20+60° B L,

(v

90° < t < 270°

tan(20 4 60°) = — £,

1
V3
1
tant = ——
V3
t = 150°
t=150° D & X,
20 + 60° = 150°
0 = 45°

£oT, 0 =45°
0° <0 <180° & 1

0°< 6 < 180°
0° < 20 < 360°

ZIT, t=20¢LB<L <&

0° =t < 360°

cos 26 > f% i)

1
t i
cost > 5

0° <t < 120°, 240° < t < 360°
£oT
0° < 0 < 60°, 120° < 6 < 180°

(2) 0°<9<315° kY

0°< 6 <315°
45° < 6 + 45° < 360°

ZIT, t=0+45° B L
45° < ¢ < 360°
sin(6 + 45°) < @ )

V3

sint < 5
45° < £ < 60°, 120° < t < 360°
£oT
0° <0 <15°, 75° < 0 < 315°



(3) 15° <0 <195° X 1 (4) 0°<6<105° kD

15°< 0 <195° °< 6 <105°
0° < 260 — 30° < 360° 45° < 360 + 45° < 360°
ZZT, t=20-30°¢&B<E ZZT, t=30+45° Bk
0° <t < 360° 45° < t < 360°
cos(20 — 30°) < _% ) 2sin(30 +45°) + V320 & 1
. 1 2sint > —/3
cost < ——
2 sint = ,@
120° < t < 240°
120° < 20 — 30° < 240° 45° <t < 240°, 300° < t < 360°
150° < 20 < 270° o
75° <0 < 135° 2 DT
45° < 30 + 45° < 240°
£27T 0°< 30 <195°
75° < 6 < 135° 0°s 6 =65°
F7-
300° < 360 + 45° < 360°
255° < 30 < 315°
85°< 6§ <105°

£oT
0° < 0 <65° 85° <0 < 105°

(5) 105° < < 195° L 1

105° < 0 < 195°
90° < 20 — 120° < 270°

2T, t=20-120° Bk
90° < t < 270°
tan(20 — 120°) < —/3 £ 1
tant < —\/3
90° < t < 120°
90° < 20 — 120° < 120°

210° < 260 < 240°
105° < 0 < 120°

£oT, 105° < 0 < 120°



AN

(1] (1)

[2] (1)

sinftanf — 1 = cos
sin 6 x sind _ 1 =cos@
cos 6
sin? 0 — cos® = cos 0
(1 — cos? @) — cosf = cos? 0
2c08260 +cosf—1=0
(2cosf — 1)(cosf +1) =0
-1
cosf = 5 1
LT,
6 = 60°, 180°, 300°
V3tan? 60+ 2tanf — V3 <0
(V3tanf — 1)(tanf +v/3) <0
V3 <tanf < 1
- V3
L-oT,
0° < 0 < 30°, 120° < 6 < 210°,
300° < 9 < 360°
0°<9<90° XY, 15° <20+ 15° < 195°

Db LT,
2cos(20 +15°) =1
cos(20 + 15°) = %
2 &,
20 + 15° = 60°
o, 60 =225°

0°<0<90° LY, 30° <360+ 30° < 300°
ZDdH LT,

tan(36 + 30°) > 0
e &,

30° < 360+ 30° < 90°, 180° < 36+ 30° < 270°

L o7,
0° £ 0 < 20° 50°<6<80°

y "
1
_1/ .
0/1
-1
_ 1
=7




[3] (1) sin® =2cos® %, sin®@ +cos?f =1 IZIRALT,
4cos’ O+ cos’ 0 =1

5cos?6 =1
29_ 1
cos“ 0 = 5

Lo,

sinfcosf = 2cos? f = 2

<mlfE>
cosh=0DEE, TbbHh=90° 270° DL X, sinf=+1THiL»b,

ok a5z on/ERK
sinf = 2cosf ---Q

I 72w, X oT, cosf =0
ZZ7T, OOMl% cosf TE|S &,

sin 6 _ 2 cosf
cos cos
tanf = 2
£-o7T, . .
2
0= — =~ — =
o8 1+ tan20 5
THAHND,

sin @ cosf = cos® O tanf = %-2 = %

(2) cosO=0D L X, sind=172056, ZO& X525
2sin?60 + 2sinfcosf =1 ---@
I 727w, X oT, cosfx0
ZZT, OOMWBA% cos? THE D &
9 sin® 6 sin 6 cos 6 _ 1
cos? 6 cos? 6 cos? 6
2tan® 0 + 2tanf = 1 + tan® 6
tan?0 4+ 2tanf — 1 =0

tanf = —14+ V2

£o7T,
tan(180° — #) = — tan 6

=1++2



[4] y:2+asin:cfcos2z

=2+ asinz — (1 —sin®z)
=sin’z+asinz+1 ---@
(1) a=10k X,
y=sin’z +sinz + 1 /
t=sinz &£B<E, 0°Z2<5180° LD, 05t
17,
y=t"+t+1

_ 102 3 \
_<’%2 T "

7T 73EKDLEHIICRY, t=1DEE, T
b,

xr=90°D &%, mAMES
t=00r %, T4bb,

x=0° 180°D ¢ &, m/IMEL

(2) OIZBNVT, t=sine £B<E, 0°S2<360° &) —1St<1T,

y=1t>+at+1
:(rk%f+1—%; (a > 0)
= f(t)
EBL.
@)%5 -1t %, T4bb, az20b %, FMHEE
f(-1)=2-a
INDS =22 LWwE &, 4L, EEIHET
m)—§>—1®k$ ?&b% 0<a<20Dk X, FMilk
2
F(-5) =1
INA 210 LwEE 2=12580, a=42V3L%575, 0<a<?2
(298 S 72w,

))&V, a=4



25%
i

=fAtk (5) —EXFERE - RKEE—

[1] (1) ExEmLy,

a__ _c
sin A sinC'
10 c

sin 45° sin 30°

10 _ ¢
v2 oL
2 2
2,1
5 c= 5 x 10
c=5V2

(3) /B =120°, ZC=15° &V,

/A =180° — (/B + £C)
= 180° — (120° + 15°)
= 45°

DT, IERERID,

a b
sinA  sinB
a B 9
sin45° — sin 120°
a 9
V23
2 2
Fra= G x9
a= 3\/6

b _
SiilB 2h
sin3(3: =2
2
2R =38
R=4

(2) IER&EmE b,

a b
sin A sin B
6 b
sin 45° sin 60°
_6__ _b
V2 B
2 2
2 3
5 b= 5 X 6
b=3vV6

(4) ZA=15° /B =135° &V,

/C =180° — (/A + /B)
= 180° — (15° + 135°)
= 30°

DT, IEREGERID,

(2) 1ERZER LY,

b __c
sin B sin C'
b . 6

sin135°  sin30°
b _ 6

V2 1
2 2

1,42

2b— 5 X 6
b=6V2
Cc _
sin C' =2k
V2
sin 45° 2R
—\/5 =2R
V2
2

2R=2
R=1



(3) LY,

a

sénA =2k
sin1260° =2k
-0 _o9pr
V3
2
2R = 4/3
R=2V3

(5) LA =60°, ZB="T5° X1,

ZC = 180° — (ZA + /B)
= 180° — (60° + 75°)

= 45°

LR L,

c —_—
me
sinéllgo =2k
22 _9R
V2
2
2R = 15V2
_ 1542
2
[3] (1) FagEmky,
a_ _ b
sin A sin B
2 23
sin30° = sinB
2 _ 23
1 sin B
2
92sin B = 2v/3 x %
sin B = ?

/B = 60°, 120°

(4) LA =45°, LC=105° X1,

/B = 180° — (£A + £C)
= 180° — (45° + 105°)
=30°

IEER LD,

b
SiélB =2k
51113%0 =2k
1 A
2
2R =18
R=9
(2) IEBEB LD,
a _ _c
sin A sin C'
2 _ 2
sin A sin 30°
2 _ 2
sin A 1
2
\/§sinA:2><%
sin A — L — V2
V2 2
/A = 45°, 135°

2-2



(3) IEREHL Y,

a b
sinA = sinB
3vV2 3

sin45° ~ sin B

3vV2 3

V2 " sinB
2

3 X @ = 3v2sin B

. 1
smB—§

/B = 30°, 150°

ZA =45° X 1) /B = 150° |34,

£o7T, ZB=30°

[4] (1) ZEHLID,
a? =b% + c? — 2bccos A

a® = (V/3)2+52—2x/3x5xcos 30°
a? = (V3)?+5%2 -2 x/3x5x

a>=3+25-15

a® =13

a::t\/ﬁ
a>0X&0, a=+13

(3) WHLEH LD,

2 =a%+b%—2abcosC

A =2244%2_2x2x4xcos120°

c2:22+42—2><2><4><(

A =4+16+8
2 =928
c=+2V7

c>0X0, c=2V7

(4) LR LD,

b c
sin B sin C
6 26
sin 60° sin C'
6 _ 26
V3 sin C'
2
2V6 x @ =6sinC
sinC = %
ZC = 45°, 135°

/B =60° &1 £C = 135° |34,
£ oT, £C =45°

SUVEF LY,
b? = a? + ¢ — 2accos B
b2 = (v/2)24+22-2x/2x2xcos 45°
b? = (\/§)Q+2272x\/§x2x§
?=2+4—4
b2 =2
b=+v2

b>04%0, b=+2

RRGERL LD,

a® =b% + 2 — 2bccos A
a? =42 + (V2)? — 2 x 4 x V2 x cos 135°

a2_42+(\/§)22><4><\/§><<ﬁ>

2
a?=16+2+8

a’ =26

a = +v26

a>0%0, a=+26



(5) AHER LY

A =a®+b%>—2abcosC

= (2v3)% + 4% — 2 x 2v/3 x 4 x cos 150°

?=(2v3)2+47 -2 x 2V3 x 4 x (—£>

A =12+16+24
? =52
c=+2V13

c>04£0, c=2v13
(5] (1) &5LEBHoERLY,

B2 42— g2
COSA—72Z)C
_ 3248272
2-3-8
_ 9+64—-49
2-3-8
24
-3-8

~ 73
_ 1
2
ZA =60°, 300°

=HIEONA DL 180° DT,

/A =60°

(3) AFLEHOER LD

2+ a? —b?
2ca

_ 34+ (2v2) - (V5)?

cos B =

N 2.3.2V2
9+8—5
2.3-2V2

12
2.3-2V2
V2

-3

2
2
5°,

/B = 45°, 315°
=MONADOMIL 180° DT,

/B = 45°

2-4

2

(2) AEROER LY

b2 4 2 — g2
2bc

_ 524+ 82— 72
2-5-8

_ 25+64—49
2-5-8

40

-5-8

cos A =

D)
_ 1
2
ZA =60°, 300°

=HIEONADHINL 180° DT,

/A =60°

(4) AAEEROBER L)

a2 + b2 _ 02
2ab
22 + (V3 +1)? — (v6)?

cos(C =

2-2-(V3+1)
_4+4+2V3-6
2.2 (VB+1)
2423
C2.2.(V3+1)

2(vV3+1)

2-2-(vV3+1)
1
2

ZC = 60°, 300°
=MLONADOIL 180° DT,
/C = 60°



[6] (1) IEGZEH LD,

a b
sinA ~ sinB
3 V3
sin60°  sinB
3. _ V3
/3  sinB
2
3sin B = @ x V3
1
sin B = 5
/B = 30°, 150°

ZA=60° L), /B<120°7%DT,
/B = 30°

ZA =60°, ZB=30° & 1),

/C =180° — (/A + /B)
= 180° — (60° + 30°)
=90°

SUVEF LY,

C2

=a? + b® — 2abcosC
=32 4+ (v/3)% =2 x 3 x V/3 x cos 90°

=324+ (v3)2 -2x3xV3x0
=12

c=42V3

ce>0%0, c=2v3
Lo,

c=2v3, /B =30° /C = 90°
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(2) 1ERZER LY,

b __c
sin B sin C'
6 6V3
sin30°  sinC
6 _ 6V3
1 7 sinC
2
6sinC:6\/§><%
sinCz@

/C = 60°, 120°
/C=60°D & X%,
/A =180° — (/B + £C)

— 180° — (30° + 60°)
= 90°

SUVEF LY,

a2

=b? + ¢® — 2bccos A
=62 + (6v/3)% — 2 x 6 x 6v/3 x cos90°

=62+ (6v/3)2 —2x 6 x 6v/3 x 0
=144
a==+12

a>04&V, a=12
T/, LC=1200D ¢k &,
/A =180° — (/B + £0)
= 180° — (30° + 120°)
= 30°
REERLID,

CL2

=b% 4 ¢® — 2be x cos A
=62 4 (6v/3)2 — 2 x 6 x 61/3 x cos 30°
=62 + (6v/3)% — 2 x 6 x 6v/3 x V3

2
=36 + 108 — 108
=36
a = *+6

a>0L£0, a=6
Lo,

a=12, /A = 90°, ZC = 60°
F 7o,
a=6, /A =30° /C = 120°



(3) AMERL Y,

?=a%+b%>—2abcosC
= (2v3)2 + (3+v3)2 — 2 x 2v/3 x (3 +V/3) x cos30°
:(2\/5)2+(3+\/§)2—2><2\/§><(3+\/§)x§
=124 12+ 6V3 —6(3 + V3)
=6

c=+V6

c>0&0, c=+v6
SEHOERLD,
b2 + 2 —a?
2bc
B4 V32 +(V6)2 - (2v3)?
B 2-(3+v3)-V6
_ 1246v34+6—12
2-3+3)-V6
- 6+ 6v/3
T 2-3+V3)-V6
B 6(1+3)
C2-V3(V3+1)-V6
1
V2
ZA = 45°, 315°

cos A =

=MAILONAOFNL 180° L, LA = 45°
ZA =45°, £C=30° &),

/B =180° — (/A + £C)
= 180° — (45° + 30°)
=105°

£oT, e=+6, LA =45°, /B = 105°
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(4) SR LY,

a? = b + ¢ — 2bccos A
= (2v3)2 4+ (V6 + v2)? — 2 x 23 x (V6 + V2) x cos45°
:(2\/5)2+(x/€+x/§)2—2><2\/§><(\/6+\/§)><§
=124 8+ 4V3 - 2V6(V/6 +V2)
=8

a=42v2

a>04&0, a=2v2
RYEHOERLD,
24 a?—b?

2ca

(V6 + v2)* + (2v2)* — (2V3)?
2-(V6+v2)-2v2
8+4v3+8—12
C(V6+v2)-2V2
1+43
C(V6+V2)-2Vv2
4(1+V/3)
V2(V3+1)-2V2

cos B =

()

[\]

2
1
)
/B = 60°, 300°

=AILONAORNINL180° LY, /B =60°
ZA =45°, /B=60° &1,

£C =180° — (LA + ZB)
= 180° — (45° + 60°)
= 75°

£oT, a=2V2, /B=60° /C ="75°
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[7] 1) ABCD 2BV T, ERFEHRLD, (

v2 _ _BD
sin 30° sin 135°
V2 _ BD
1 V2
2 2
1 _ V2
FBD =3 x V2
BD = 2
(3) AABD I2BWTC, REEHOE X
2 2 92
cos A = (ﬁ) +3 2
2-7-3
_7+9-4
2./7-3
12
= cos A =
2./7-3

[8] (1) AABC I2BWT, REEHLD,

AC?2 =42 +32-2x4x3xcos60°
:42+32—2x4x3x%

=16+9—12
—13
AC = +V13

AC>04&£D, AC=+13

2) AABD I2BWT, REEH LD,
AD? =32 +22 -2 %3 x 2 x cos60°
:32+22—2x3x2x%

=9+4-6
-7
AD = +V7

AD >0V, AD=+7

",

(2) “PATIULIZ O OF1E 180° £ 1),

/BCD = 180° — ZABC
= 180° — 60°
=120°

ABCD I2BWT, £EHLY,
BD? =32 +4% -2 x3 x4 xcos120°
:32+42—2x3x4x( 1)

)
=9+ 16+12
— 37
BD = +37

BD >0 &V, BD=+37
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[9] (1) ABCD I2BWT, REEHLD,

BD? =324+6%—2x 3 x 6 x cos120°
:32+6272><3><6><<—%)
=9+36+18
=63

BD = +3V7

BD >0 419, BD=3V7

(2) MIZHET MO AOFIE,  (3) EZERLD,

° X
180° £ 1, N
/BAD = 180° — /BCD sin 60°
— 180° — 120° VT _op
— 60° V3
2
AABD 2B\, [FEHLD, R=+21
3V7_ _ _AB
sin60°  sin45°
3VT _ _AB
V3 V2
2 2
AB = V42
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[10] (1) a® +b% — 2 b% + % — a? 4+ a? — b2

cosC = 2ab , cosA = b cos B = Sca
DT,

el = (a—b)(1+cosC)
~ (a— a2+ b —c
=(a—0) (1+ 5ab )
o 2ab + a® + b* — 2
= (a b)( 2ab
o (a+b)% —c2
= (a b){ 2ab
o (a+b+c)la+b—c)
= (a b){ 2ab
_ (a=b)a+b+c)a+b—c)
N 2ab

x72,

Hil = c(cos B — cos A)

— ¢ A+a®-b b+ —ad?
2ca 2be

B b(c? +a? — b)) — a(b? + % — a?)
- 2abc
~ b(a® —b?) + ala®? — b*) — *(a — b)
N 2ab
@+ b)(@—1) - Pa—b)
N 2ab
_ (a+b)*(@a—b)—c*(a—b)
N 2ab
_(a=b)a+b+c)a+b—c)
N 2ab

LoT, il =1 DY LODT,
(a —b)(1+ cosC) = ¢(cos B —cos A)

(REPR#Z)
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(2) _ sind _ sinB
tan A = cos A tan B = cos B
_a_ b
2R - _ 2R
b2 + 2 —a? 24 a? — b2
2bc 2ca
. 2abc _ 2abc
2R(b? + c® — a?) 2R(c* + a® — b?)
DT
el = (b* + ¢ — a*)tan A
— (12 2 2y, 2abe
e TR
_ abe
R
72,
il = (c® +a* — bv?)tan B
2 2 2 2abc
= —b .
(" +a ) 2R(c? + a? — b?)
_ abe
R
LoT, £l =B DY EDODT,
(V> + % —a*)tan A = (> + a®> — b*) tan B
(FERA#E)
3) R R _ 4 P+ —ad?
sin A = R sin B = R sinC' = 2R’ cos A = e
DT,
/8 = sin? B + sin? C — 2sin Bsin C cos A
:< ) ( >2f2.L.L.M
2R 2R 2bc
n 2 b2 +c2—a?
4R2 AR? 4R?
_ a?
 4R?
-z
2R
=sin? A =il
LoT, Tl =HB Y SEODT
sin? B + sin? C' — 2sin Bsin C cos A = sin® A
(FERA#E)



(1] (1) sind = %, sinB= -2 zoT
(1) sind = o, sin B = 55 ZOT,
sind:sinB=b:a
a b 4y,
2R " 2R

a _ b
PT T a
a? b?
2R ~ 2R
a? =b?
a=1>

ZhEY, AABC I,
a=bND D=

2 2 2 ? ’ ?
+a2—b b>+c—a
(2) cosB= T4 =0 g9 =L TC Q@
2ca 2bc
acosB —bcosA=c
g . Exa b g Pidod
2ca 2bc
A+ad® - b+ —ad =c
2¢ 2c
M:C
2c
a’® —b?

¢

v+ =ad’
&, AABC T,

/A = QOOQEﬁEﬁﬁZ
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. b _ A 4a® - a? 4?2
sin B = R sinC = SR cos B = 5ca , cosC = 5ab
DT,
sin B cos B = sin C cos C'
A R
2R 2ca 2R 2ab
b(c?+a?—b%)  cla®+b2—c?)
4Rac o 4Rab

4Rac?(a® +b* — ¢*) = 4Rab*(c* + a® — b?)
02(a2 + b2 _ 62) _ b2(02 +a2 _ b2)
a’c® -t =ad*? - v?
(a®c? —a®h?) — (c* = bY) =0
a®( = b*) — (E+b)(c*=b*) =0
¢ —=b)(a® —c* —
2 b2 2 2 b2 0
)=0

(c+b)(c—b)(a® —c* —b?) =

n&y,
b+c=0 N0
C_b: ...@
a?—c2—-p>=0 - ®
Thsb. OF, A,
@13,
c—b=0 . c=b--@
@,

(L2—C2—b2:0 (L2:C2+b2"'®/

XoT, AABCIE, b=cDZEID=ATH LI LA =90°DEA=AT



[12] (1) AABCI2BWT, AHEH LD, (2) AABC I2BWT, FEEHOLIE X

BC?=32+22-2x3x2x cos60° v,
2 2 2
=324222x3x2x+ cosp = B2
2 2.3.7
=9+4-6 _947-4
=7 2.3.7
BC = V7 _ 12
2.3-7
BC>0 &9, BC=V7 _ 2.7
7
Lo T,

BM— lpo— V7
2 2

(3) AABM IZBWT, AHEEHLD,

2
AM2_<4> +32—2x4x3xcosB

2
= (A[i) -+32——2x:3£i><3><22v5
2 2 7
7

:Z+9—6
19

4
A1\4::|:\/E

2

AM>040, AM:—V219

[13] (1) AABC & AADC 125\,

52442 —2x5x4xcosB=3%+4>-2x3x4xcosD

52442 —2x 5 x4 xcosB=23%+4%—-2x3 x4 x cos(180° — B)

524+ 4% —2x5x4xcosB=23"4+4%—2x3 x4 x (—cosB)
25416 —40cos B =94 16 + 24 cos B

64cos B =16
cos B = 1
4
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(2) sin? B4+cos?B=1 &1,

2
e ps (1) 21
sin? B = }—2
sinB::I:@
0°< B<180° &1, sinB>07275,
SinB:@

AABCI2BWT, L£HEHLY,
AC?=5%2+4%2 -2 x5x4xcosB

:52+42—2><5><4><%
=25+ 16 — 10
=31
AC = £V/31
AC>0 XV, AC =31 EREHRLD,
AC
sin B =2k
ngzzR
V15
4
R 2/465
15

[14] 1) a:b:c=3:5:6 &Y,
a =3k, b=>5k, c=6k (k>0)

A IERERLY,

a b ¢

sinA  sinB  sinC =2k

3k _ 5k _ 6k _9R

sin A sin B sinC'
725,

o Bk p Sk 6k

sin A = SR sin B = R sinC' = ok
LT,

sinA:sinB:sinC = 5k " oR 9R

=3:5:6



(2) a:b:c=3:5:6 %D,
a =3k, b=5k, ¢c=6k (k>0)

£S5 h. REEMOER LY,

b% + 2 — a?
2bc
(5k)% + (6k)? — (3k)?
2.5k -6k
25k2 + 36k% — 9k>
2 -5k -6k
52k 13
60k> 15

cos A =

 + a? — b2
2ca
(6k)% + (3k)? — (5k)?
2.6k -3k
36k2 + 9k% — 25k
2 -6k -3k
20k2 5

36k 9

cos B =

a2 + b2 o 02
2ab

(3k)? + (5k)? — (6k)?

2.3k -5k

9k2 + 25k% — 36k>
2.3k -5k

—2k* 1

30k2 15
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[15] (1) &Mtz 4+b _bte

7 11
a+b=7k Q@
b+c=11k ---©@
cta=8k @
(O+@+®)+24&D,
at+btc=13k---@

-0, -0, ®-G &y,

a:2k, b:5,l{;, C:6k®

XoT, EREHLD,

a

sinA:sinB:sinC = —:

2R
Zh5,

8

9R

sinA:sinB:sinC =2k:5k:6k=2:5:6

(2) AmREH LY,

(5k)2 + (6k)% — (2k)?
2.5k - 6k
_ 57K? 19

cos A =

T 60k2 20
X,

cta _prper,

w
%
N=]




AN

(1] (1) e Ly,
a® =b> 4 2 — 2bccos A
=224 (1+V3)? —2x2x (1+V3) x cos60° = 6
a>0X0, a=+6

= a . b SO
IEFEER LY, A = B AR
V6 2_ _9R

sin60°  sinB

o, R:iz\/ﬁ, sinB=— XU, B=45° 135°

2 sin 60° V2
ZIT, A=60° XV, B<120°72005, B=45°
L7273oC,

C = 180° — (60° + 45°) = 75°
PE&n,

B =45°, C=175° a=+v6, R=+2

(2) A =180° — (45° 4 105°) = 30°

ey, & — b _oprpe,
. sbmA sin B
sm30°  smdse 20

FoT, 8=vV20 &k, b=4V2
R 2

Sbic, B= sm30e

SRER LY,

a? = b% + % — 2bccos A

42 = (4v/2)? 4+ 2 — 2 x 4V2 x ¢ X cos 30°

16 = 32 + ¢ — 4V6¢

FoT, 2 —4V6c+16=04&1, c=2/6+22
ST, CHBKALIY, c 3HmABELRDLDT, c=2V6+2V2
DkXy,

A=30°b=4vV2, c=2V6+2V2, R=4
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2 2 12 2 2 2
(2] (1) cosB = %, cos A = b—i—;Ta DT,
acosB—bcosA=c
. A+a®-v , V¥+E-—ad? —
2ca 2bc
02+a27b2_b2+027a2 —
2c 2c
2a% — 2b? .
2c
a? —b?
=c
c

Zhd&h, AABC I3,

2) gnB=
DT,

b
2R’

sinC' =

a® = b =c?
b’ + c? = a?
/A =90°DEA=AT

2 2 12
cosB=&5&T4 =0 ta b

¢ _
2R’ 2ca , cosC' =

sin B cos B = sin C' cos C'

b A+ad® b _

c a4+ -—c2

2R 2ca T 2R 2ab
b(c?+a*—b?)  c(a®+b*—?)
4Rac 4Rab

a? + b% — 2

2ab

4Rac*(a® 4+ b* — ¢*) = 4Rab*(c* + a* — b?)
c2(a2 -‘rb2 _ 62) _ b2(c2 +(L2 _ b2)

(a*c* —a®V?) — (P = bvY) =0
a?(c® = b*) = (E+ ) -b*) =0
(=) (a® - =) =0
(c+b)(c—b)(a®> —c* —b*) =0
N (/N
b+ec=0 @
c—b=0 O
a?—c2—-v*=0 ®

TH5bH. OlF, A,

@13,
c—b=0 cec=b---@
@,
A== =0 - =2+ Q)

XoT, AABCIE, b=cDZEID=ATH LI LA =90°DEA=AT



(3] (1) IERZEH LD,

a b ¢
sinA ~ sinB ~ sinC =2k
£ o7,

a:b:c=2RsinA:2RsinB :2RsinC
=sinA:sinB :sinC
=7:8:13

(2) a=Tk, b=8k, c=13k B &,
R ¢ DRA CHRKRALENPS, 4
(Tk)% + (8k)? — (13k)?
2 x Tk x 8k
49k% 4 64k% — 169k2
112k2
_ —56k?
112k
1

2
Xo7T, C=120°

o
S

LY,

NN
K
i

cosC =

[4] 1) BM=CM=a, AC=b, AB=¢, AM=1, ZAMB=10 &35<.

AABM CTHEZEH LD,
124+ a%—c?
2al ©
AACM IZBWT, ZAMC =180° — 0 7275, AEHLD,
. o o l2+a2—b2
cos(180° — 0) = o @
©®, @IZBNT, cos(180° — ) = —cosf &1,
P4 a® -0 _ 12 +a®—c2
2al 2al
P+ =0P+a®> -2
402 =2(1% + d?)

cosf =

L7273-C,

AB? + AC? = 2(AM? + BM?) (FERA#&)
RDRTASH

(2) (1) &0,
77 4+ 5% = 2(AM? + 3%)
AM? = 28

o AM =27
LT,

AG = 2an = AT

3 3

2-20



26%

=tk (6) —EEEHE—

Eil]
[l () 1
S = —besin A
2
::%x6x4x$n%°
_ 1 V3
_2><6><4>< 5
=6V3
3) )
Sz;acsinB
::%x2¢§x5x$nmm
:Lx2\/§x5x£
2 2
_ 15
2
[2] (1
W COSA:82+92_52
2x8x9
120
T 144
_ 5
6
£oT
s2a_ g (5)°
sin“A=1 (6)
_u
36
mA:iiE
6
sinA>04&0,
SinA:@
6
AABC O,
S:%bcsinA
_1 V11
_2><8><9>< 6
=6vV11

S = %absinC

:%x3><4><sin45°
1 V2

:§X3X4XT

=3v2

S = %bcsinA

%x 2 x 4 x sin 135°
1 V2

2 V2 x4x X2
X V2 xdx =5

_ 15
=6
smA:i%?

sind>0&£0,

V15
8

sin A =

AABC O,

S:%bcsinA
_1 V15
=5 X 3 X 4 x 3
~ 3v/15

4



~ 16
sinA::I:ﬁ
4
sinAd>04£0),
sin A = %

AABC DOThifE I,
S = %bcsinA
VT
2x1x 1

X

N 2o =
S

cos A

V8 (34VE) - (V)

N 2% 2v3 x (3+/3)
12+ 12+6V3 -6
43 (3+/3)

. 1846V3

433+ V3)

~ 6(V3+3)

C 4V3(V3+3)

6 _ V3

L o7,

sin?A =1-cos® A

()

_41
51nA::I:§
sind >0 &0,
A L
smA—2

AABC DT,

S = %bc x sin A

:%x2\/§x(3+\/§)x%

_ 3v/3+3
2



[3] (1) AL b

A =a%+b%>—2abcosC

2 =32482—-2x3x8xcos60°
02:32+8272><3><8><%

> =9+64—24

? =49

c==+7

c>04&0, =7
AABC OHIfEIL,

S = %absinC

L 358 % sin60°

V3

X 3 X 8X ——

2
—=6V3

O[= o

T 7z,

%T(a—i—b—i—c):S
1

ST +T+8) =6V3
9r =63
2
- =3
r 3\/_
IEEEM LD,
_c
2R_sinC’
_ 7
sin 60°
_ 7
2Sir_1760°
R:
V3
27>< 5
R=-L
V3
R— 7\3/5
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(2) AHLERLL Y,

2 =a?+b%—2abcosC

A =824+72_-92%x8x%x7xcos120°
A =82 472_2x8x%x7x (fé)
? =64+ 49 + 56

2 =169

c=+13

c>04L0D, ¢=13
AABC OHEIZ,

S = %absinC

=L 8% 7 xsin120°

V3

X 8 X 7 X ——

2
43

2
1
2

—_

E
S = %r(aquJrc)
143 = %r(s +7+13)

14V3 = 14r
r=43
ERER LD,
_c
21 = sin C'
_ 13
2s1?31200
R=—"2__
5y V3
13
R=—-2
V3
R 13;/5



b2+c2_a2

COSA_T
_ 524’62*42

 2x5x6

45

60

LT,

sin2A:17(%)2
—1_-9
16

7

T 16
7

sin A = :I:%

,.;\5

sinAd>04X0, sind=
AABC DT,

S’:%bcsinA
_1 VT
=5 X H X6 X 1
_ 15V7

4

T/,

S:%r(aerch)

BV _ L)
15, _ 15V7
2 4

r:—ﬁ

2
WEREER LD,
_a

25 = sinaA
f= 2sin A
_ 4

7
28><T

R=——

VT
8v7

R:—

7

(4)

b2 + ¢ —a?
2bc
52 + 72— 32
2xH5x7
_ 65 _ 13
70 T 14

cos A =

£ o7,

2
sin?A=1— (%)
14232

B 142

_ (14413)(14 - 13)

196
27
196
sin A — i%

SnA>0kD, sind— 3V

14
AABC DOHIFE I,
S = %bcsinA
_ 1 3v3
=3 X H X7 x 11
_ 153
T4

¥/,

S:%r(aerch)
L\/3—%7«(3+5+7)
15 15V3

o[5-

EsZER LD,
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[4] (1) THS A 25 ABCD ICEMAHZ T A (2)

ER
ABCD I2BW T, IERERLD,

10
sin 60°
10
2 sin 60°
10

T, V3

2 X ~—=

2
_ 10

_ _ 10v3
V3 3
AABH I2BWTC, =FHOERLD,

= for - (105

B 100
= /100 - =3

~10v6
3

2BH =
BH =

—4,
ABCD = % % 10 x 10 x sin 60°
1 V3

:§><10><10><—

= 25V/3

L722%- T,

V:%x%\/gx 105/6

_ 2502
3

THE A5 ABCD ICERAHZ T A

N
ABCD I2BWT, IEBEMLY,

_ 6
sin 60°
_ 6
2 sin 60°
6

T, V3

2 vV
* 79

_ 6
- \/5_2\@

AABH IZBWT, = FHoE#RLID,

AH = (/42 — (2¢/3)2

2BH =

BH =

=16 — 12
—2
—7,
ABCD:%X6><6><Sin6O°
:%x6x6x§
=9V3
L727535C,
V:%x9x/§x2
=6v3
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(3) THEA 45 ABCD |2 AH % F %
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ABCD I2BWT, IERGERLD,
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BH = 5 ne0e
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AABH IZBWT, = FhHoE#RLID,
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=V64—12
=52 =2V13
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1
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=9v3
L7235 T,
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THA A 75 ABCD IZTFEA AH 2 F
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$5E, Hix ABCD O4MEHOHL
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ZIT, AEELDY,

62 =42+ (2V7)?2—2-4-2/7-cosC
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1
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_ VT
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DT,

_ /189
196
321
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AACH IZBWTC, = FhHoE#RLD,
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2BH =
BH
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AACD IZBWT, ADH CDICEHRAH 2BA7 &,

AH = /(2v5)? — (v2)?
=32

Z I T, 4 O0MHOHEIL,

AABC:2><4><%:4

AABD =4 x 2 % =4
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LT,
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LT,
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