o
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(Right Spherical Triangle)
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a. uillgmwplmuniudmnsudermwesesdinla g fusngy
ananlfldgnnid

5. uﬂﬂm“ﬂjﬂmumﬂ putBmyanaumine (isosceles spherical triangle)
¢

B. uﬁﬂm1mtﬁﬁﬂnwunumumﬁuuL'T:qnnﬂﬂumanni'uﬂ
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7. vendnsnyssmumBouBaras i uE s uLAE L
LIS wesgUiA -
8. sfuuAnEususIumRnIEImInauduan|d
9. wuerenudifvariungudivhssmumiouBmznseain usznud
RearumuimBsuSataushagariugiun 10 garsesmumanuBmsaney
Awania
10. efungesnnnauasmumiouEmsanauduannd
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Enmpssmiuninduanny nagﬂmumﬁm |
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o
unn 3
dnmassnSansenanain
(Right Spherical Triangle)

w o
3.1 ANWMUSVAIIMHALINEIMIINANMN
al - - , E
FITUWRLAT-MT ANREUETN iﬂ numﬁuuwm‘nnﬁuﬂiqumnLﬂuwﬂaqmmuu

driu b asc (DumamisuEmzanavean Ay ¢ Dugpainudh ABc srmusniis

ANEmMsAg g MUlA 3 anwmche
1, mueBnudanauain ABC AIf W a <90° URS §U b < 90° #agu 3.1

FUERS

2, A nBLLE M Inauatn ABC A& a >90° LATHIM b <90° Aagu 3.2
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3, MUWRBEMTINANEIN ABC FIFTH 2 > 90° UEERAW b > 90° i‘qﬂ 3.1.3'

g 313

ol '
vanumg yuudacyuesmuwizimsaney  Mandnfifeiyuantonnd
180° (B

3.2 qnﬂ#wﬁ'ummﬂwﬁmﬂnnumn

gardmivwnrufududssnheiuuesyy WismTlnudfiFirsuy (plane
trigonometry) W s AnuTEwAY (plane triangle) unzga s mivmin iU
sowihaimuazsyuldne T InudfiFmymen spherical irigonometry) et
\FNTINRY (spherical triangle) Taulmidlnadud] sefnwnf -a:nn'.:ﬂnﬂmﬁu FMRLuE
NTANAUGINTIEN

dmfumumiuudmsansuain asc ln g filyy ¢ Dwguen (Taoyniseli
¢ uyuanimue) i:'l#grm'nuﬁ'uﬁufﬂluj"m 10 ﬁn'ri'aﬁ

(1} sina = sin A sin¢

(2) tan @ = tan A sin b

{3) tan & = cos B tan ¢

{4) sin b = sin B sin ¢

(5) tan b = tan B sin a

() tan b = cos A tan ¢

{7y cos ¢ = cos b cos a

(8) cos ¢ = oot A col B
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9 cos A = sin Bcos a T o
ﬂ“‘] cos B = gin A cos b

44!1:n'munnaﬁmimln1ﬁupqu 10 1w

qf a.2.1

wingd 2.2 W ABC (umuvibmdmanauain flefuunsansufid o 1Du
ygadnans Salli a uaziu b laon eo0 fa ¢ Whiguen sniun o Tudigaoen
o wwesmuimiinEmasnauain ABC flasn OA, OB uas oc sevhldiAnyusewing
FINTEWTY O - ABC

eisssuuldiuge B ussraniy oa Tauda oc ﬂjn D #n OA ﬂ}n E #wolu
sewnfiie 120 BDE

Wosen OF FanfuTzuy BDE

&nfu oE deudsanfu EB us: ED Wau

wzasii sty BEO usseuwilby DEO lﬂmumiumpmn Teuflyu €
hayuon ussyu D WwyguswiuweauIzwinmesTsuIL B-0A-C M Fafu
© yu BED ﬂw'lmfhﬁuqu A werwwAuEmTanase n ABC

dlasnizwu BoE frendu oF Kok 75uw BDE TeftaanAuTsuu OAC
gaflurzuiufidu oF e

iuns BD wAufiAnrinmadndiesssuny 0BC fiu 1w BDE TauTewny
Fampsflerafidsaniuizuiu oac #nfu funts BD TelfsanfuTsuy oac
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safumunion BDO ussauwELY BDE hlﬂuummﬁmqm*mﬂﬂqumnﬂ
7% D (fedyy BDO ua: BDE \luyuainmudifu)

Tusuwivauain BDO, BDE us: BEO z1#H
BD _ BD _BE

wE e T WE DB
= §in A sinc
fufe sing = sinAsinc {inﬂnﬂ 1)

'lumumﬂuuqumn BDO, BDE UR: DEO 9281

BD
oD

B0 DE
DE OD

ana =

= tanAsinb
fudle tana = tan Asinb {ﬁuﬂmﬁ 2)
luswavluayuain BEO, DEO uaz BDO 9z1¢

OFE
OB

OE OD
oD OB

CEC =

cos bcos a
cosbeosa  (Regaifl 1)
1un1muﬂﬂuqumn DEO, BDE uh: BEO 3:ld4n

fufe cosc

DE

OE

DE BE
BE OE

tan b

= cof A Lan ¢
fufe tanb = cosAtanc [;IIEI!I’II'H &)
gt thafersnulichuge A uRAIEINTY OB WA UL TR AR
vigadivaiudnadu fasldgnrlndin 3 Hn-ﬁmm'mm'li'h_ﬂnﬁﬂi'mﬂﬁuum
M A U B ues a fu b Taueslain
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vingeT (1) sxldgaslmhdusios

sinb = sin Bainf.-d'ﬂ._rﬁnqmﬁ (4)
vingn (2) wldgarlmiiu

tanb = unBsina FafegaIf (s)
vingns (s) a=ldgnslndiiin

tana = cosBtanc *ﬁ-:-ﬁnulnﬂ (3)

JoFunn vingas (7) oadufivuswing a fu b udlldgarlnl aold
AATRUAR cos ¢ = cosacos b
wenwnil Byli
HEgUIzWIgRT (2) fugas (s) fio
tana.tanb = tanAtanBsinasinb

H%EI sina sinb
cosa cosh

cosacos b
Taugns (7) Saldh

i
Con§ ¢

Tufe cosc = colAcotB iaﬁuim'ﬁ (8)

= tanAtan Bsinasinb

= tanAtan B

= tanAtanB

; o
Llﬂt'l‘lﬂl-ll.ﬂm'ﬂﬂ‘.l'ldﬂ'!?ﬂ (&) fium (8) e
sinboos Atanc = tan bsin Bsinc

; tan bsin Bsine
s COSA = —
sin b tan ¢

sinh  sinBsinc
cos b sin ©
COSs C

sin b

gEinBeose
cos b

_ %inB (cosacos b)
- mRteee (Tnugnafi 7)

sin B cos a
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Wwfa cosA = sinBcosa ﬂaﬁnqmﬂ (3)
un:rmunum:niwﬂmﬁ (1) ﬁ'uﬁnﬁ (3) fie s

sinacos Btanc = sin A &in ¢ tAn &
G e sin Asinciana
#in a tan ¢

sim A sinc J-“E_E
o0s a

§in ¢
sin @
cos ¢

sinm Asincsina cos e
5im 4 cos & 5inC

s5in A cosc
cosa

- SN D) [Tnl'.lgnﬁ 7)

cos i

= sinAcosh

fufa  cos® = sin A cos b hﬂnqmﬂ (10) ,

dedunn

LE T Ty gnﬂ{upmfi 10 ﬁn'ﬁu uwhnsgRTUTznBUR IR TLE N dafu
wermuasedmle 9 vesmumiouSmrinaaininly  deueursomsiivige
Wonualdisue Taumildgasdandrngdae

m*:ﬁpﬁgn‘nﬁ 10 Hﬂ':ﬂunm'nﬁu L’Elumﬁpﬂumﬂﬂiwmﬁmﬁmnnm
ain ABC fyuanfi ¢ unell a <90°, b<90° i Alunadif 2 > 000, b <o uBz 8 > %00,
b > 90° qnnﬁ 10 gasfidaduaiaeg Hamanrousasldifue i ladad

fvrsnrwioudms snauain asc #ail © wluyuan uas 2 >90°, b <90

i'qﬂ 3.2.2




sodulne BA uazdulfs BC "Ltlﬂ-'mﬁlﬂlln B’
Avirnmuiwiumdmimnauan asc fc Whayguann dafu b <90° uss
180® —a < 90*
Tnuges (1) 32104
sin (180°—@) = sin {180° - A) sin (180° - ¢}
win sing = sin A sinc
Tauges (7) sz1dh
cos (180" —c) = cosbcos (180° —a)
wig —ppse = cosb(—ocosa)
‘I"EEI cose = cosbcoosa
wanvindl ﬁnmmipﬂi”iwn:ﬁu q findefmiduaiman

AviTanE At mInauain Asc 248 ¢ l.ﬂuquwm URZ a >90°, b >%0°
i’a;ﬂ 3.2.3

FERX

vasulf: cB unzdmlf ca 'lﬂi‘nﬁhﬂ?n c

AT usiuudmianavain ABc' § ¢ Duyuan & 180° - a <900
WAZHTY 180° - b < 90°

Tnuges (1) =1dh
sin(180°-a) = sin (180° — A) sin ¢

wio sina = sin A sinc
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Tauges (7) 518
cosec = cos (1807 =b) cos (180" —a)
= {—cos b){-cos a)
'Iﬁﬂ gose = CosbCoosa

wansntl firwnTnRgeilath ﬂnﬁu q findafiiusfadan

3.8 nq\uamlﬂn'f (Mapier's Rules)
En':ﬁupm’ﬁ:iugm Andrlwids a2 fu ldiwdwieeesir wmaneh

s Tniinuge sharufuldTaue TaolngRatulaoutiod (John Napier, a.7, 1550-
1817 Snadinmeadrisfionuaud)

A

71 332 umeafamuminadmyanay Aflarmumnaneumwioundms ansy
fagu 3.3.9 Taunisunu ¢ -ﬂuﬂu&mmqiﬁuqm*m C %3t 90° —c unk A usz B Saiu
it adudmersdanpenn #u 00e— A uaz 90° - B iy UTanowia
A0 8, b, 90°—c, 90° — A WBE 90° — B T NTUNT F9u2aNAN (circular parts) BadmiTuafinii
fagu 3.2.3 (YeFann : ludiuwennauszlaid ¢ wnfitafiaa)
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FUEEX

gy 2.3.3 fimvuasuladmmianiveslismuenna 2 huﬁﬂﬂnﬁuﬁu
drufiiunld usziin 2 imiz'h.iufﬁm‘r'ur'l'un‘mﬁﬁmmiﬁ wsnTung il
HIUNAN (middle part) ﬁunln-si'mﬁudﬁﬂﬁ'ui'mnmﬁ'l gawliz¥A (adjacent parts)
uan?unﬁnmvﬁwmﬁﬁmﬁjiwmm EIUN I (opposite parts) Wi nguedwlod
ﬁli’iwi‘mimgmﬁupmﬁiugm el

1} sine BEIEIUNEIALR 1 douivin FUNARM4TE tangents yoss = mlaaes

2) sine ¥EIIUNATILA 9 o ALNBYUYEL cosines yosdaunsstunfones

wIeawduingrhnsadu g 1éd

sin (AMMNAN) = tan (RWUTEER) = cos (RIMMTITAN)

sinngvoawef w18 e mualiiuladunitmesansudusmnas
srrunTaduugarideeages Weutinsnsusendwiiu e sun laoliidessou
dluaunes ﬁi::ﬁﬂugnﬂﬁfwmﬂu 10 gaI vl

1. G a (udunens s2ld

gina = tanbtan (90° - 8)
= tanhbcot B
1
gin = b
a tan {mnﬂ}



fufiD tanb = anBsina FeRegerf (3)
UR: sina = o8 (H° —c)coos (307 = A)
= Eip csin A

ME sgina = &b A sinc Eiﬁﬂ!!i’ﬂ (1)

o, 1l b 1udgunes axldd

sinb = tana tan (30° - A)
= tanacot A
= tanaf( ] }
tan A

fiudie tana = tan A sinb iaﬁnﬂmﬁ {2)
MH sinb = cos (90" — B) cos (30° —c)

= &in B sin ¢
fufie sinb = sinBsinc ﬂdinﬁnﬁ (4)

3. TR 907 - A 1udune 921w
gin (#0° =A) = (an b-tan (%0° —c¢)

win cosA = tan beotc
= unb{_mlc}
fufle wab = cosAtanc aegnf (s)
WAE  sin(0"-A) = :}uulmil.w-ﬂl
cos A = cosasinB
fudo cosA = sinBoosa hﬁnqmﬂ ()

4. T 90° —¢ (fludunas weliin

gin (W" —¢}) = tan (90° - A) tan (80° - B)
fufe cosc = colAcotB giﬁﬂﬁiﬁ# (8)
[T1:H sin{90°=¢) = cosacosb
fufie cosc = cosbcosa hﬁﬂgmﬂ (7)
5. tld 90° —B ifludunaa s:1fdn

sin (90* —=B) = tan a tan (30" —c)
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3o cosB = fanacolc

1
lan ¢

= [ana| ]

Hufe tana = cosBunec FInognif (3)
MRS  sin(90°—B) = cos b cos (90°—A)
cos B = Eﬂihfll‘l..h

viufe cosB = sinAcosb *ﬂqﬁninrﬁ (10) Hhwes

Aaethe 8.8 lumwilosdmisnauain ABC 1 a = 30°, b = 60° Ui
WM ¢
i
1"|F|H'H1'H (7) 1@ cos e = cos b cosa
v ocosc = cos&0™ - cos 30°

I, 3
(3165

V3

4

ﬂ:ﬂ'ﬁ'l-l- £ = m"‘i;s-—-

fanthe 332 InmuwmBnudmsonauain ABC §1a = 60°,b = 120° T A
M
iwn'n':‘ﬂ (2) #ia

fana = M@EnAsnb

tana

wie EnA = -
zin b

tan &0°
sin 120°

tab &0®
sin (180" — 607}

tan 60°
§in 60*

tan A =



= M3
V3
2
* A = tan?
AIet 8,38
sauraei e wivBouEmynauatn 7 A+B < %0*
m
imumﬂ (a) A wmiumumBsamtanauan 9184

cos A = sinBeocoza

‘iﬁﬂ cosa = cos A
sin B

sin (90° = A)
_sin B

N2 A+B<90° INTIZaENH 90°-A > B
Wlesvin 9o -a Lﬂﬂ:,:m'nnu -
&y sin (90° —A) >sin B

sin (90° = A)
gin B

wie cosa > 1 Aadwluldly
fuuaneh LifleumBouE myneueinfl A+ B < 90°

lﬂ‘!'ltﬂt'lf‘ll > 1
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tudntia 53

-l - f
1. lumamauiEmaanauean ABC ({l ¢ ilwyuan) samdmAlin s udesde
soludl

1.1) M = 60°, a = 45° M B
1.2) B e = 45°, B = 60° M ¢
1.3) 1 a = 60°, B = 30° T A
1.4) T c = 60°, A = 45° W b
1.5) AN B = 150°, ¢ = 120° M a
1.6) 11 A = 135°, B = 60° M ¢
1.7) M a = 30°, B = 120° FINT A
18) T c = 120°, 2 = 135° 1M B

2. sumnsh lfsnawiomdmisnauein asc Aseandosiudonleddmusldlu
wiizTorielud
2.1) A-B >90°
22) B=A >%0°
2.3) sina >sinc
2.4) sin b > sin ¢
dmiude 3-7 fwuald aBc iz msanauain

3. swigaIsmiLmod b, B uAz dlarmuad a uas A anll ﬂi'mn*mqm#unq
AU UAUE T s s anes e s i

4. 1m1En1i1ﬁfumﬂ'| s, A URE b e mwedn ¢ usz B w18 Wi mnﬁmgmﬁunm
ATuFARE TEn I TMIe I nauTREEE nanud A

5. 3awgaIaEMILNIAT ¢ ot mues B ugs a2 w
6. 3R cosp = HODEOSE

gin C
sina

T iﬂiaii'i"\ tan A = mrg




3.4 ngRdRgVeITRIHALMT NI INENRIN

dlurumBoudmianauaingimils dmuedan A uss ¢ il f1103 sina
wilalneldgns (1) Ao sina = sin Asinec un:i‘uﬂm:imfuﬁuﬁuh a suezesiaunia
wIauanni so® ﬂam1ﬂi=1iﬁﬂnmiﬁqnﬁna&u foswungfafgresmumivinds
NTANANGIN 2 NY dailfoh NGUEIGADTIA (laws of quadrants)

ngv u"qnnmmulmm:umimimuumn

lusmniuimFmsansvain asc T ¢ Duguain aldh

ngit 1 #ma wazyy A (7w b waziu B) douatlusgnnnn (quadrany ey i

ngit 2 1 c<oos ud F e uRzin b vausglusgnnmniinr i ussdh o > 900
ui? #7142 URZAU b Upuagsiganaaii

1anﬂm1nutnam1ﬂpﬂﬁi'aﬁ

- i al

wigni ngi 1

i'mﬁn':ﬂ (a) S wFusuwioundmranauainieh

oA = sinHeoosa

w111 B <180, sin B Salldindurmnnadl 39189 cos A uas cosa daalluuan
r?od (ufla A <90° Uz 2 <90°) Wi0 cos A UAE cosa ;Bﬂﬂﬂﬂlﬂfiﬂ' (ufe A >90° uaz
a > 90°)

fufle d 1 2 uazyu A dovsglusgrnnadiuafiu

Turiue afiuariu

1I11"|'H!'lﬂ (10) cosB = sin Acosh
fAemanyoussalédn fu b uazyu B feglusgromadieniudoe
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fgosd ngil 2
'I‘IT'IH'I’I‘.I'H (7) S mfusamiuandmInasain

cosc = coaboosa

1 ¢ <o0° 1847 cos ¢ Thefamunubuuan

Fa%u 119 cos b UBE cos a teuiiAdamuumilawiu {ﬁmﬂumn'rf-:ﬁ winiusu

dufe o uss b ﬂﬂ'luiqnnmmiu']ﬁ'u
&1 ¢ > 90° 1847 cos ¢ Tirdoamunodusy

# 1 cos b WA cosa TinToemunonTafut iy (Ao cos b iIuuIn WAE cosa 1Duay

w3 cos b 1uAL WAZ cos a 1Thin)

Wufe a uas b ﬂdﬁﬂqnmﬂnﬁu

dofiurn ngfl 2 ewndnlid dmiveumBuundmisaon deeslua

B4 3, b WAE ¢ nq'lmqnnmuimr‘ﬁmh huﬂnuhuqrmtqnmmﬂnﬂd mEnaEule 9

By ADNIATULE? imﬂmudﬂuﬂq’hﬂqnmﬂﬂﬂwm

Faoti 8.41 IME WA MTINENATN ABC 1 A <90° UGS c <00° UBY

2, b sz B agflusganmnla

MA 33T

M

¥IN A <90° UARIT A nq’lmqnnmni* 1

Faldd a nﬂlmqﬂnmnﬂ 1 #w (ngf 1)

n c<w0° Saldd b nﬂuwnmnﬁ 1 (ng 2)
wananis 02l B ﬁmﬂmqnnmn'ﬁ 1 #an (ng# 1)



Wiet1a 3.4z TumumBuudmimauein ABC T A <90° URS ¢ >90° U
a, b uaz B aflueganninle

gL

TIN A <H0° WARITT A aq"l.mqmmnﬂ 1

drlu a idnmmqnnmnﬁ 1 #aw (ngfl 1)

uazIIn e >90° Taldd

b fosaglusgaanefl 2 (fe b >%°) (ngfl 2)

usz B fiaglusqgnaniefl 2 dou (ngf 1)
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iiiniad 5.¢
1, Tumumioud mIanauean ABC
1.1) %1 A >90° URE c <90° ui1a, b unz B-oyflusganmnle
1.2) 1 A >90° UAT c >9%0° U7 o, b uaz B offlusganminle
2. TummnBuwEmIoneuain ABC saumasin dhs s uss A feond 900 wievsa
uaz A nnd so0 wRassfingumumBommssnauann 2 gu
3. sfnTon dvfinBevesumBoudmisnsusain Asc Armusddiludacde
selutlaglusganmele
31)a = 30% b = 40°
e =3c= 2"
1.3) & = 120%, B = 50°
3.4) b = 140°, ¢ = 75°
15HA =108 =13
36 b =35 A = |00°
1.7) ¢ = 100°, A = 100°
18 c=60° B = 60°
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2.5 ﬂ'l“l‘ﬁﬂl!'l‘l:'lﬂ"lmﬂﬂﬂ“liﬂ‘ﬂm“'lﬂ
derimuaiusssmuniiuimianauain ABC Wuninguaan ¢ anlk
measiaule g uifs doumunaowidufinie s TaveAugaanug e 1o gna wisendt
npudefingnlumsdmon uilitnsfasmesemdndmis T fwmnddoud
Tindfwusanldifufinsnnrues
pila iipRwezman um TiTgwrumisudmyinauain e nfiumedu

i dafl

1. a¥nlmanmumioud msanaunn wagl 350 uwazAIMIanEaT AT
gy 3.2 ufaneufouteus e smunBud manavend landimusun
(uellwmlaeaz Sifuumis ufigniousoudataane)

LY

v 6.1 jifa5.2

2, ﬁuugmﬂﬂmml‘mhﬁm’iuhmﬁmwnmuﬂﬁmmmmnﬁfrmm'lﬁ
Audunsssemmivamsanauaininesnts (laverdungvoamilod)

5 Lﬁuuunﬁh:1I1m1,iﬂnnun1quﬁ'ﬂmd1uﬂﬁ'mm'.rrﬁrmd:m

4. 'linﬁiqﬂnmnmi':uﬂn:mﬂdwmhuﬂﬁmm1

Mot 351 vudTgwisssuwizmyneneTn ABC ormwald A = 650
WRE B = 118°



3Mm

sar . C1 g

vingy 3,53 uasgy 354 usmlRTaUEIRRAEMIINANGTN WS IWIINRY
wrdmfssinnlflungueawdef uanBournaudeuteudau 00° - a fiu sos—p #4
s ufirimunld i

Mngraawiind s=18gasflFlumednandd

Hia:

AT 8, 90°-A UAE %0°-B

W 90° - A illuaunATg uat a M %0° - B udmnTadhu

uea in (90" —A) = cosacos (%0° —B)

e = A

cos A = cosasinB
fa'l‘f'll. cosa. = oosAcosecB PR o b
Hib:
WIITOIT b, 90° - A UAZ 9%0°-B
W 900 - B illudunans uas b fu 90° - A iludunTat

M3 sin(90°-B) = cosb cos (90° - A)

cos B = cosbsinA
fdfﬂ cosh = cosBcosec A KEFRENER] | )
me

WIITMN 90° =c, 90° - A URT 90" =B

1 90° — ¢ (Tudunaa uez %0° - A v 9%0° - B udulszde

uA7 sin (90° —c) = tan (90°—A) tan (90° — B}

Fau cose = colAcolB el
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70

grEmivmeany

fisrsndufifaamIna fe a, b uss 90° —c
W 90° — ¢ 1TUAIUNEYS UBE a MU b ITusunTI L ui?

—

cos 8 cos b

cosacos b R [ |

1 (1) W cosa = cos A cosec B URZ A = 65°, B = 118"

sin (90* —c)
i'i'lil-l. cOsC
s cos &

a
(5L F] 'I:ﬁ.'.‘.‘lf'l.l. a

cos 63* | cosec 1]1B°

cos B5°
sin ] I1B®

cos 65"
sin (180° — 62%)
cod 65"
%in 62°

0.422632
0.88295

0.47664
cos™' 0L4TEGS
61° 24" 127

%0 (2) 1#97 cos b = cos B cosec A

Fafu

ok b

cas by

cos | 1B® cosec §5°

cos 118°
sin 65°

cos (180" — 62")
sin 63*

a_m.m|
sin £5°

= 046947
0.90631

—0.31800
cos™ (—0.51800)
121 11" 53




n {3}1;'51 cos ¢ = cot Acot B

R cosg = EOVA

ool 65"
tan 118°

col 65°
tan (180 —62°)

ol 65°
- lam 62°

0.46631
- 1.BBOT

= =0.24T%
S8 = cosT' [ =0.2479d)
104° 21° 21"

1¥wun3 (4) cosc = cosacosh

szl cosc = —0.24794
Uues cospopal =  (LATESA) — 051 BMD)
= —0,.2479

Fodiu $alWn a = 61°24° 12°, b= 121° 11 $3° WBZ ¢ = 104721 21° iluEIUYes
suviusGmansuenifesms (Saweandetungyessanmn)
AaIeUn 552 umﬁﬂw1mmﬁumi¢mmmmn ABC 1farmualy

a= 66° 59° 31" WA b = 156° 34" 19°

Fim
A =
JV 355 qp W ase
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I¥ngvesuiod 1:‘L~i’qnﬂun11i*mm#ﬂ
M1 A:

WITTON 90" - A, & WAS b
A b iDus%ned %0° - A AU a uswdTsTa udn

sink = tan(90°-A)tana
= ol A tana
Faibu colA = sinbeota S | 1]
MB:

HITO 90° - B, a UBZ b
¥ a (Dudunene, 90°~B Ao b ilududszEn uds
fina = tan (90°—B)tan b
= ¢ot Banb
Finiu cotB = sinacoth AL - )|

HWic:

WITI 90° ¢, 8 UBZ b

1% 90° - c 1Tusune a Ay b iDuswntethn udh
sin (#0°=¢) = cosmcosh

ﬁi'Eﬂ ofc = cosacosh m— ) | |

grInTNEeY
AT 90° - A, 90° - B UAS 90° —c

W 90 —¢ 1Tudunmy, %0°— A A %00 —B {uduyl:5s
sin (30°—c) = tan (90" -A) tan (%0° =B)
wu cos¢ = cotAcotB wenveranssld)



H1A:
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W1 B:
vin (2) &

Hic:

vin {3) 18
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$in b cot a

(sin 156 H‘LIP']-[m 66° 59 31°)
(sin 23° 25" 41")Ncot 66" 59° 31")
(0.39760)(0.42464)

0.16884

cot™ (0. 16884)

BO* 25°

ginacol b

(sin 66° 59' 317Ncot 156° 34 19")
{sin 66° $9' 31"){—cot 23° 25' 41%)
(D.92044) - 2.3078)

=2.124]

cot™! {—2.1241)

180° — 25% 12° 37°

154° 47 23"

cosacos b

(cos 66° 59' 31%)(cos 136° 34° 197)
(cos 66° 59" 317)(—cos 23° 25" 41°)
0. 390EE) — 0.91756)

—0.35864

cos™" (—0.35864)

180° - 68° 59’

e’
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\fwum7 (4) A cosc = cot A cot B
it cose = cosll1® 1’
= —cos68* 89
= ={[.158564
cot Acot B = (cot BO® 25'Ncot 154" 47" 237)
= {cot BO® 28"} —cot 25° 12" 37%)
= (0. 16BB4) —2.1242)
= —0.35864
Folu S0 A = 80° 25, B = 154°47° 23° UBE ¢ = 111° 1

Yadanm

i) Tinfaete 362 sswudedesmungwaame fie 1897 A <s0° Tz
a<90% sz W B >90° e b >90° uas W e > 000 Faawareha uas b ageia
pnnmAtu

i) 1MA1TWY A; cot a UWAZ sin b :Euhmumnrqu i’»rflnuﬂwlaﬂu B cot A
tpuuiwanuan uRs A <%0°

W19 B; sin & 10uEmaNLIN, cot b iuimaney dnfu HARTIYE W

fi cot B 1JuiIuey uez B > 9%0°

Wum1Tw ¢ cos a iluianuan, cos b illwiwanay Fadu HARITE T4
fiB cos ¢ iTWTMINAL URE ¢ > 90°

W EY

mmﬁ'ﬂwwmaunumﬁmn!mwnlmfu uangnszuflonldnrradives
Raffdund Inoulifiehng 9 lumaafl 1wl faransoufiTgm lnolnsemifumes

WafidunT Inoudifieing 9 (Logarithms of Trigonometric Functions) lumnT7af 2 1ABnén
#atathanieluil

#edn s83 inlimdiTgwluded 152 suddgm Taoldmamem ity
o afarfiunT Innuild
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F11.0

vinlimdludedhs 2.5.2  eanwlosBmsanauan ABC § a = 66* 59° 31
WAZ b = 156° 34" 19"

fBAN1TA A, B LAE ¢

Teungreawdod 1@
cot A = sinbcota Figs * P §
cot B = ginacolb rassmssenshB)
cosc = cosacosh RN | |
WRZEATATIHOUAD cosc = cot Acot B O )
MIFUITWIR A, B W8S ¢ (Etuuaaadel
(A) (B) (c)

a = 667 59' 317 fecotla = 962802 fsina = 996400 fcosa = 9593002

b = 156" 34" 197 Fsinb = 950044 teoth = 036319 (n) fcos b = 996264 (n)
A = B)"25' 01 fecol A = 922745

B = 154" 47" 25” A cot B = 0.32719 (m)

c=111"1"0" ! cos ¢ = 9.55466 (n)

LERLL LT

10N 1 (4) cosc = cot A cot B

WA £ cos c = 9.55466 ()

WRE fcotA + fcotB = 922746 + 0.32719(n)

= 9.5546% (n)

141# dwressumiumBmaanauenn ABC faans fe A = 80° 25° 01",
B = 1547 47" 25" URZ ¢ = 111° 1’ 0* (FanfBomungussigaome A A <s0° w11zh
a < 90°URS B > 90°INT1ET b > 90° UAS ¢ > 90° INTIETT a UAS b BYANIRAnMIATK)

Yodann
1) 1F@gdnwel £ sin W log sine, I cos WA log cosine, 1 an WNW log tangent,
feot WYTH log cotangenit, § se¢ UMY log secant WAT f cosec UWYTW log cosecant

2) iWanumzaan f1 — 10 wiadaen I fuuesiaufitound 1 eslisou



3) EneT (n) Advumamdsam ity 1duansi mInensem T8y (ant-logarithm)
ariidwmay SwdmemITuluiidnes (n) uasrih mynessemItuléduduinuou
uan '

pils sedanmiuin wedwiRld iy TaolSmm s staiSued Tnodd
waiaetha 3.5.2 fulauldmresmemifuresforifunT Inudd dhedhs 2.5 du Od
Indissfann Saleehs 9 Wesdmwsmaefoudild (wwhoedaum) Wesen
Dum g el rzanmee s ounafisuiiues

faetha 3.5.4 suilgwisuwiuSmianauann ABc Wermunld
C=T2%12' MW" LWRS A = 156" 177 127

ol W
IFm

Jasz g 358

l¥ngreamdofszldgeriumadimg auafl
T Wla
¥ a 1Tudmuneng, 90° - A AU 900 —¢ IusIue T
sina = cos (907 — A)cos (B0* —c)
id&ﬂ sina = sinAsinc

enansf 1)
Wb
18 200 - A 1Judrunany, b fu %00 —c (Dusudszda
sin (0"-A) = t(an b tan (90" -c)
cosA = tanbootc
Fafu tanb = cosAlanc Sissadd)
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W 90° —c (usaunang, 0o - A T 90° - B {JudaursEn
sin(90°—¢) = tan (90° - A) tan (90° - B)
cose = ol Acol B
#I‘:{'H cotB = cosetan A SR k. |

gmidmivaIeaey
W a illudaunany, 900 -8 v b (Ousdrulizde
sing = fan (90°~-B)tanb
Ftu sina = cotBianb T

Wia:
win (1) &
Eina = ginAsinc

= (sin 156 17* 12")sin 72° 12’ 30)

= (sin 23" 42" 48")sin 72® 12 30%)

= (D.40216)0.95217)

= (.38292

B = gin™* (0.38292)

= 22° 30 53* wim 157° 29" 7°
udsnland 1640 A > 000 ol f o A keckedld a > 000 d90
wolfu Wil o = 1977200 77 (1w ariuien)

Hib:
in (2) 1/
tanb = coiAtanc
= (cos 156° 17 12")tan 72° 12’ 307)
= (—cos23° 427 48")(tan 72% 12" 307)
= (+0.91557)3.1162)
= —2.3_531'.'!
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b = an™ (-2.8530)
= 180° - 70° 41'
= |08 19’
MB:
win (3) &
col B = cosclan A
= (cos 72° 12’ 30")tan 156° 17° 127)
= (cos 72" 12" 30°N —tan 23° 42" 487)
= (0.30556) —0.43925)
= (-0.13422)
B = 180 - B2° 21" 20"
= 97" 38" 40"
szvuheesnfiomungwgenme fio b > %° Ui B >%° W
RI9TEL
dwuma (4) fie
sina = sin157° 29’ 7°
= 038292
WAs (cot Bi{tanb) = (oot 97° 38" 407){tan 109° 19°)
= (-0.13422)( - 2.8530)

= 038292
wafu Sl
= 157°29°7", b. = 109° 19"
URs B = 97°38' 40"
Yodann

#ete 3.5.4 adpamungegenme fie
a > 90° IWTIEE A > 90°

uazwT1zd ¢ <90* TolAdaedr b Ay a eyflusgmomadioaiu uss B fu A figy
Tusganmadioafudoo



AU LS m7anaunBi (isosceles spherical riangie) Saumumioy
@ mIanauidvurhfuessiaie eurroudTgw i s mrud seamliow S me ansu
wihfaeenidusmmioudmasnauen 2 il AT iy ey
1 mTanaugan

fedn 355 saudifgwemumivudmiansaunid asc fagy 359 e
wunlf b = ¢ = 54° 28° 24" UBZ A = 112° 36’ 12"

FTLL

Ju 359

mmanauingihuge A Tuksaindude Be fge D dagy 2.5.0 v dm i
@myanauain 2 U fla ABD Au AcD Senafiflyuainiiye

Tufd ssufgwswimlunsmisnauann ABD
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Wnguaawdod s:=1¥garlumzdniandsd
M1 B
W 907 —c iludaunaa, %00 - 21.1 fu 900 -8 1Tudmulizie

sin (¥0*—¢) = m[!}“—%hﬁmﬂﬂ“-m
1

ChnEC = L‘ﬂtiﬁ.nﬂtﬂ
B
BT cotB = :mcun%ﬁ
1
Wl -a
2

1G1 %a (U IUnETd, %0° —c MU 90° - 21.1 e un sty
ain%& - m{?ﬂ‘—:]m{?ﬂ'—%ﬁ}
#'-I'b'll'u sin %: = sincsin iﬁ

W W"‘riﬁ. ugwnang, 07 —¢ fu m iludml1=ga
sin {N'—%M = fan (90" —¢) tan m
oS %ﬁ. = ot ¢ tan m

daku tan m

I
cos A tan ¢
2

'H'I?'H'I‘]I‘Il'll

W %. \Tusune, 207 —B U m (el 1za

, sinj-a = tan (90° - B) tan m
fnfu !iu;lr-}a. = cotBtanm
WIB:

vin (1) 18

cotB = mﬂttﬂﬂ%ﬁ

= ([cos 54% 287 247)(tan 36° 1E" A7)
= (0.58109)(1.4%95)
= 0.8T134

vl )

wonel3)

-o(d)
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B = cot™{0.67134)
= 44° 55° 587
|
Wl -a:
by
win (2) 1%

gim=a = sincsin EI.A

= (sin 54° 28" 24")(sin 56° 18’ 67)
= (0.B1385)(0.83197T)
= (0.67710)
;—Iﬂ = gin™ (D.67710)
= 42°37' 3"

(759 %A <o0c dntu $al4 %n <90° #n)

Him:
vin (3) 18
aapm = ﬂﬁ%ﬂ.‘tll‘lf
= (cos 367 18" 6°)(ian 54° 28° 24")
= (0.55482)(1.4008)
= 0.77719
m = tan™ (0,77719)
= 37°51' 14"
ATenel
%70 (4) &
m%ﬁ = sin42°37' 3"
= 067710
uRz cotBtanm = (cot 48° 55° 58%)(tan 37° 51' 14%)
= (DETI34N0.7771%)
= 0.67719

Fotu §0190 dunamuniiondmransunwiada apc Adoans fe

B=C=48"55" 58" ULRZ a = 85" 14’ 6"



1.

uuudnia 85
saufiTgwisumioudmisnauain Asc fiil © = %0°
il

LI)a=10"32",B = 12°3°

1.2) ¢ = 46° 40°, B = 20° 50"

1.3y a = 118" 54' B = [2° 19°

1.4) a = 43* 27', ¢ = 60" 24’

1.5y b = 48" 36", ¢ = 697 42°

1.6) & = 168° [3' 45", c = 150° 9" 20"

1.7% ¢ = 112° 48', B = 36° 11" 56°

1.8) ¢ = 32° 34", A = 44° 44"

1.9) A = 116° 31" 25", B = 116° 43' 12"
110} A = 54° 54" 427, ¢ = 69° 25" 11"
L1I) ¢ = 55°9° 32%, a = 22° 15* 7°
112} a = 36°27', b = 43° 32° 31"
L13) a = 29° 46' 8", B = 137° 24 21"
1.14) & = 144° 27 3°, b = 32° §' 86"
1.15) b = 36° 27", a = 43° 32° 31"

1I6) A = 63° 15' 127, B = 135° 33' 39"

c LITY A = 67° 547 47, B = 99° 57" 35"

LI8) b = 22° 15" 7", ¢ = 55° 9' 32°
1.19) a = 118" 30 10", B = 95° 36"
1.20) b = 92° 47" 32°, A = 50° 2' 1"
1.21) a = 46° 12° 18%, ¢ = 75" 48' 36"
1.22) a = 109° |5" 48", B = 38° 43" 47

uazfimwuas w5 1w

2. sufTgwirwmioniminsamthda asc Salsmnmuelielud

Zl)a=Db = 76% 23 30", C = |168° 54' 36"
2 b=c=T70°59' I2°, A = 150* 34’
23 a=0b=112°32" 20" c = 46" 15" 127
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3. Wrnawiou§maana ABC W 2502 uael p (Tudaldmnnanaulwgidmaniu
#4 ¢ fign D

Ji 3512

sadiou B Wagfluguves A, s uaz b

s, trrmarduSmranay abc Wlimfto 3 DA = 40°10',a = 46° 20° WSS b = 64° 50
uHI9MT B




38 n:ﬁﬁmmwnmﬁ'uuﬂmnmumn (The ambiguous case of right
spherical triangles)

sumBoudmisnsuan Werwundm g wila mqunui'ﬁuﬁ'wﬁ'mﬂ frmEL
fwlfensd 2 r U Tunidhaull uhncamdlimrwdmldndled cno sofugoes
ﬁun&ﬂnnuﬁbﬂhlqnnmnﬁnﬁa wipvgmonnfiraafile Tufedneuflfiudiues
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1 A uaz o Dusaufidomueli uss ¢ hegann eumBsudminasainezdio
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Jv s

W3V 361, B’ = 180°~ B, ¢' =180 —c UAS b' = 180° - b SEmIuiTgwimauwioy
diamsansuandneecl 138 nudddediaelud



At 361 sufgwierumlondmransuenn asc Sarvueld s = 46 4s'
LWAE A = 59° |12°

Em
afralntauusuwiouEmsinanan fa3y .62 URSH T IANALRIR TN W9
311 3.8.3

ji 562 Ju 363

lEngueawiled i:'li'gnﬂum‘:ﬁﬂmmi'a‘-{

Hic _

W a idudunang, 900 - A U 90° - (DwduRTITW
sina = ¢os(90° - A)cos (90" —¢)

= &in A gin ¢
#afu dne = SO o)
N A

wiB
1% 00" — A (ludunes s0° -8 fu a iludruntatu
sin (#)°=A) = o5 (90" =Bjcosa

cos A = sinBcosa

Eanan sinB = %A S |

Cog &




Hib:
W b (Dudaunany, 50° - A uas & (Iusaualsssae
ginb = tan (3)*—-A)ana
= cot Afana

i‘afu sinb = tamacotA e (3

grIamivATIvEoY
19 b (Juduneny, 900 —c M 900 - B ludunsatw
v sinb = cos (90° =c) cos (30% - B)
dnbu snb = sincinB )
M
win (1) &
sin a
sin A
sim 467 45"
sin 597 12

gine =

0.72837
0.83894

= 0.84797
¢ = sin™ (0.84797)
= 57°39' 30" wim 122° 0° 0"
dnfusc Tl 2 fle e, = 57°59' 30" uez c, = 122°0° 30°
B
vin (2) 1&h

dnB = SOEA
c05 A

cos $9° 12
cos 467 457

0.51204
0.68518

= [.74731
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B = sin™ (0.74731)
= 48°21' 27" w38 131° 38’ 33"
#niu d B @ 2 é1 fe B, = 48°21° 277 UAE B, = 131° 38" 33"
Mmb:
n (3) 18
sinb = tamacot A
= (tan 46° 45')(cot 9% 12')
= (1.D630HD.59612)
= 0.63368
b = sin™ (0.63368)
395 19° 19° %70 140° 40° 41°
Failu f b 0l 2 f1 A0 b, = 39°19' 19° URS b, = 140° 40’ 41°

dedanm

¢ §l 2 #1 fiB ¢, = 57° 59° 30° WAL ¢, = 122° 0° 30°

E D 2 f1fg B, = 48" 21" 27" UAS B, = 131° 38* 33°
ue: b @ 261 RO b, = 39° 19" 19" UAZ b, = 140" 40° 417

el (NI ¢, B uas b iafimaneandland sing Amaurimnd fe ¢, c.
B, By, b, UBZ b, MwITTMONIAlRUBIRDNgIeRAMA A Wedmund s ¢ 1 ¢
WA c, Ui _

eswin ¢, uss 8 nﬂlmqnnn*mﬂmﬁa b, 1mﬂ1qﬂm1nﬂmﬂ.¢ nild e B,
doseglusganmnfimtladan

usziflessn ¢, otflusgmannfings ud a mﬁmqnnn'm*ﬂaﬂa b, Sanflueganme
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fiufe

ifoa9In 2 <900, ¢, <90° uda b, B, <90° URL c, >90° WA by, B, >90° Hat

fnn 3018 dnvssmwionEmiansuiifeemife ¢ = 57 59 307,
B, = 48" 21’ 27° WUR: b, = 39° 19' 19° U ¢, = 122* 0’ 30°, B, = 131° 38° 33" UAt
by = 140" 40" 417
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ATIEeY
vin (4) 1#h
dab, = sine daB,
sinb, = =&in39° 9" [9"
= [.633168
sinc, sin B, = (sin 57° 59" 30" Msin 48° 21' 277)
= (0.B4TITH0.T4731)

= [.63369
1M
sinb, = sing;sin By
sinb; = sin l40° 40° 41°
= &in 39° |9" 19"
= [L6II6H

sinc,sin B, = (sin 122° 0 30")sin 131° 38° 337)
= (sin 57° 59' 30 )(sin 46° 21' 27°)
= (D.B4797HD.74731)
= 0.61369
r e i . il
vaneme  mawidgwidnds dwiTgwleolferesenmitueesfaidu
3 lnodd sl
AIMIYIA ¢, B U8z b [ owumadldeatl

ic) (B (b}
a = 45* 45 fsina = 985235 I seca =0,16419 Fian a = 002655

A = 58* |2' fcovec A = 006603 [fcos A = 97091) Feot A = 9,77533
¢, = 57° 99' 30° !sinc = 9.928318 '

¢ = 122° 0 30"

B, = 48%21' 27" I'sin B = 987350

B, = 131* 38’ 33"

b, = 39° 19’ 24" - ! sin b = 9.80138
b, = 140° 40' 36"

BB MA 337



dofann o 1§ 2 f1 fp o MU e, B T 2 /1 Ae B, MU B, waz b AT 2
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14 1 sin b = 9.80188
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= 9.80153
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url a agflusmenmeiinila b, Seaflusgramefines vialWli B, eflusgromefisesing
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3.7 anumaeuEat (polar triangles)
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o s v A = 1800
dufo A' = 180° - a
Tananlé yu A lupnirzneuseaua Ny .
dmdulunidliu g figelldluinuaadinadu

5 - B - -
#aeth 8.7.1 'i-ﬂ“'l#'?ﬂﬂ"li'] TB-‘!E'IHL“‘&HHI.'IN’I A'B'CT DR TAWAL LT
al
NTINAN ABC TJ A = 156° 56", B =83 11',C = 90°; a = 157° 55", b = 72* 22" UAE
¢ = 106 18

L
1EM

g jun a.7.2 18h

] A" = 1B0*=a
= |B0° - 157" 55°

SAT = 20

2) B = 180°-b
= 180" - T2° 22'

LB = 107" 38

H C o= 180°-c
= 180° - 106° 18’

LC =TI 42

4 8 = 180°-A
= 180° - 156° 56'

el o= 10N
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5) B = 180°-B
= 180" — B3® 11’
sho= W4
6) ¢ = I8°-C
= 180" - 90"

" = 9"

Fiu TlF A =220 5", B = 107°38',C' =73°42", 0’ = 234", b’ = 96° 49",
¢! = e
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uutndia 8.7
1. WNETNG 9 voIEIRLLE I A 'B'CT vesm R mTaney ABC Falu
Armualdiad
1I) A =44° 59" B = 112°47',C = B5° 7";
a =43 17, b = 116° 36', c = 105° |5’
1.2) A = 67°, 19", B = 48° 29", C = T7° 17";
a=43" 18, b = 33° 49, c = 46 28"
13} A = 12°7",B = 32* 24", C = 41° 36';
a=73"44" b =37°25", ¢ = 48° 48’
1) A = 135°539.1", B = 100° 10.1°, C = 98" 43.3";
A= 135°20', b = 98° 31.5', c = 90°
1.5) @ = 54° 16', b = 114° 47°, ¢ = 90°;
A = 49° 57.9' B = 121° 5.5, C = T0° 35.9'
1.6) @ = 116° 35.6", b = 105° 14.8', ¢ = 43° 17.2%;
A=112°474' B =84°67",C = 44" 50,1
1.7) & = 136° 19 36", b = 43° &' 30", c = 114° 43" 18";
A= 1327 15" 18°, B = 47° 19" 30°, C = 76" 48" 24"
2. waf T iuiulyuléwiolifs i Emanay ABc 1=ﬂiuﬂq1amuﬁqmu
fig A, B UR: C muddudsl
2.1) &0°, 70°, 907
2.2) 60°, 115°, 145°
2.3) &0°, 20°, 90
1.4) 30°, 37, 128*
3. el 8w e L manninuiSmraney ABc v=0uwmdTn 8, b uss ¢
wweusil
3.1) 180%, 110%, 85"
3.2) 170°, 150°, 10°
1.3) 1700, 150°, 50°
3.4) 30°, 50°, T0°
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4, vafigeit r-rnﬂwﬂqquamuun:mumﬂum&amannuﬂnumnn’h 180° WAZ
Woundy sa0°

5. RaRgeili mumAnuEmsanauain ABC 1 9 A + B<180° + C

B, iwﬁqnsummmﬁmimummn aBc syl waengmylwdlilferos
fumumindah A
6.1) sin & = sin ¢ sin A
6.2)tan b = tan ccos A
6.3) tana = sin b tan A
6.4) cosc =cosbeosa
6.5 sinb = sincsin B

6.6) cos e = cosbeosa + sin bsinccoos A
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3.8 TMATIEaNIINaNE IR (Quadrantal triangles)

snvBuuE s anaufiofu g wilwwhde see 13 uTend AT
naaneudunn ssfuldleniei eumlivaddavesrunnivadmianausuann
AR wmBtuSms inauein FotutmnniouiTgwrumionsaa e Tnuldgns
ﬁmﬂiﬁﬂmmﬂmﬁmnnnmmﬁﬁugm uRsd TARBIM I TE IR LR
Emransuiuenn wi eenamaududist sumoejun a.7.2

dmiummmBuudmsansudiain asc fldm ¢ iy soe wldiges
ﬁnmiugm fmduuiTgmivesmianheudmsanaudiuan 441immn5n1§um
rﬁiuﬁnwmmumﬁumimfxmn.’umn lwitase s.2 #ril

fmuald a'B e uaumBoudithue e umisudmiansufuenn ABC
foiin aree Sadumavlondmamneun ussssirus i snas s R i
Emranauan e ce Ieiagy 3.

Jy 3.8

Taungvaawmiod t:'li'gmﬁupuﬁa!uﬁﬂ dmfumuwivud mransuan
ARC Wil
(1} sina’ = sin A' sinc’
(2) tan &" = tan A’ sin b’
(3) tam a° = ¢os B’ tan ¢’
(4) gsin b' = sin B’ sin ¢’
(5 an b’ = tan B’ sin a’
(6) tanb* = cos A' tanc’
(M cose” = cosh’ cosa’
(B) cosc” = cot A’ cot B’
(% cos A" = sin B cos a°
(10) cos B" = sin A" cos b’
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uazlng nowiun a.7.2 Teuduiuda
A' = |8"~a, B' = 180°-b, C' = [B0*—¢
= 1B)° A, b’

[

= 180*-B, ¢' = 1B0°-C

dlaunudn A7, BY, 2’ b’ uBE ¢ ﬂ:'l.ugﬂﬁ' (1) ﬁap'rﬁ (10) Thaeiu i:ii'ﬁﬂ:#iu

L] J -
dmfumumiou s mranauduan ABC fill ¢ = %0° muddud

1. 9N sina’ = sin A’ sin¢’

1
F2an

2. ¥N tana’

i

i

3. 90 tam a”

1849

Faibu

4. 97N sin b°
i
i

5, 9N tan b’
1
wie

Faitu

6. ViMcan b’
ey
win
Fan

sin (180° = A)
sin A

an A sin b'
tan (180° — A)
—tan A
tan A

cos B tam ¢
an (180" — A)
=tan A
lan A

5in B’ sin ¢’
sin (1B0® = B)
sin B

tan B* sina’
tan (180° = B)
= tin B

tan B

= cod A’ tan ¢’

tan (180° —B)
=an B

tan B

= sin (180" —a) sin (180" - C)

= finasinC Chid

= tan (180" —a) sin {|BO° = B)
= —tan a&in B

= tanasinB

= cos (180° —b) tan (180° - C)
= (-cos b){-tan C)

= —gosbtanC

= &in (180" — b) sin (180° - C)

= ginbsinCT 0000 e

= tan ([80" = b) sin (180" = A)
= =tian b sin A

= fan b sin A&

= cos (180° —a) tan (180° = C)
= {—'m’i II-‘LE.I'I'C]

= =gosdianC

T (11)

e 0T (12)

o 0T {13)

gnT (14)

-7 (15)

.. g0 (18)



T- 9 MMeose” =cos b’ cosam’

19
win

failu

cos [ 1 80° = C)
—g0§

cos O

B. M cosc’ =col A" cot B

1#44
win
Eanan

cos (1807 —C)
—cos C

cos O

B VIMcos A" = sin B' cosa’

1@+
wie
Eean

cos (180" —a)
= C0% @

C0E &

10. ¥INcos B' = sin A' cos b’

184
win

watu

cos (180° —b)
_mb

cos b

cos (180° — B) cos (180° — A)
(=cos B) —cos A)

—cos B cos A

cot (180° = a) cot {1BD® = b)
{ = cot aj] —cot by

- col acol b

sln (180° — b) cos (180% — A)
(sin b} — cos A)

sinboos A

sin (1B0° —a) cos (180° - B)
{sin a} = cos B)

sinacos B

TIMHM‘IH‘I!-IH'Illl.Hi‘ﬂl-l‘liH‘l#ﬂﬂ'll:‘l“ﬂ.lﬂ

TueuinBoudmsnaudmein ABC el ¢ = 900 3:1ddA

— )

.......... gns (18)

— T J L)

eereenans [T (20)

|'1ug;|'i'|I 1 W4 a Rz A (f4 b uazyy B) deusgluagnnme quadrant) 1@

- o
nigei

i'mgmﬂ (1) A miuaumiomdmranauduain asc 184

= oo Asinh

WTEd1 b <180%, sin b Salldniluuamnnsd

189 cos a UBE cos A lﬂummfaﬂ (ufle a <90° uR: A <%0°)
w38 cosa UAE cos A oadusubeg (Tufle a >90° uaz A >%°)
Fattu dm a unzyu A doveglusganmnadorfu



lwfiueadizaiyu singns (20)
vosbh = sinacos B

fimansousasléi & b wezyu B Aoglusqronmadier i

nqﬁ 2 11 C<90° UHT YU A uRzyu B dousgdrsganniniu uastn c> 90
uiIyu A uazyy B deuefluaganmeifuari

fgod

nIngas (17) Fndumnmdbnimiansudiuen asc W9

cosC = —-tosBoos A

1 € < 90° 1 cos € Drdoamaduvan

i cos B WA cos A faaEieT nawanunTafudny (e cos B wuTn was cos A
\IuaL W38 cos B iURY WAZ cos A iTwwan)

fufin A usz B aferaaganmaiu

# ¢ >90° W cos ¢ nTomuniluay

o 9 cos B RS cos A deuikniamnomiionry {ﬁmi']ummﬁﬂ H".rmﬂmuﬁatj}

Sufp A uaz B ayflusgmomadioaiy

Yadanm

sinngfl 2 enendaldin dmiumuviondmaanauduan freduausou
184 A, B usz ¢ offlusganmeaiiien s &wﬂmuduuuﬂ'luiqnnmﬂﬁum mredlu
FIURIU A, B UWRE C nqlhqwnnmﬂﬁmihhuﬁmudnuuﬁ'l.uiqnnmﬂﬁuﬂa

AI001a 8.8.1 W ABC Lﬁunmﬂﬂunﬁaﬂnnuuhumngﬂnﬂa il ¢ = 90,
A = 115% 38’ URE b = 139° 58°
1) VIWIETUAL 9 yasm oG A
7) SawEBRR s ALY ST nALF TN ABC vinmuminuFsta A B C

e

mm
1) winlend was nquium s.7.2 e2'lddaudne 9 veamumioudath e
il fio
C' = 180"-¢c = |80"-90"=90"°
2" = |B0"-A 180® — 115" 38' = p4* 22'
B = 180°-b = [80° — 139" 58" = 40° 2’

100 MA 337



" o 1 - t' H
fa LR THIIRN ¢, b AT A' TEIE BT ATB'C' s inEumany
St arpe HumumBou S mTaneuenn h‘lﬁ'gnrﬁfﬁﬂmmntn11itnuﬁ'aﬁ

Ju a8z

M
1% 00 - ' lusunay, %00 —¢' My a’ usulTsTa

sSin{@*=0") = tan{® -c'liana’

win cdaB' = eole¢'tana’
Findu cote' = cota' cosB ST |
HIb'

¥ 2 usauwnes, 90° -8 MU b’ udwdTsge

sina' = tan (W°-B')tan b'
= rcoi B' tan b’
'ﬁ‘-l'f'l-l. tanb' = s&ina'tanB’ U - |

HIA’
W 205 — A (e IUnETS, 90°—B' MU 2’ (IME TR TIT
sin{9*-A") = cos(M)“"-B')cosa’
’FT-I'EH cosA' = sinB'cosa’ RAPTE b |
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gRInTTel

% 90° - A (Dusamneny, 90°-¢' fu b (Dudulazie

sin (90° —A")
En cos A
Wic':
wn (1) 1/
cot ¢
ot
Hib":
vin (2) 1o
tan b’
B
I A :
wn (3) W
cos A
A

102

tan (90 —c’) tam b"

cote’ anb’ crel@)

cota’ cos BY

{cot 64° 22" )(cos 40° 2')
(0.4 T9R4)(D.T6S6T)
0.36740

cot™ (0.36740)

69° 49' 37°

sin a' tan B’

(sin 64 22 ' Mian 40" 27)
{0,901 5E)(0.84009)

0. 75740

tan™* (0757400

37T B 25"

sin B cosa’

{sin 40° 2')eos 64° 22')
(0.64323)(0.43261)
0.27827

cos™ (0.27827)

73* 50" 34"



waifu 4010
€ = 69" 49' 377, b’ = 3708’ 25° MAT A’ = 73° 50' 34°
ATINERL
n (4) 184
cos A" = cotc' tan b’
cos A° = cos 73" 51 347
= 027817
colc’ tan b" = (cot 69° 497 37"){tan 37° B’ 15°)
= (0.36740)(0.75740) '
- 027877
19ld9 daudre 0 seemmiviniah A'Be frellfe o = 6 490 377,
b' = 37° B’ 25" WRZ A = 73° S0' 34*
2) Tau nguim a7.2 $alddawfumuesmmmboudmaansuduein Asc

C = I180°-c" = 1B80°—69°49°37" = 110°10' 23"
B = I80°=b' = 180° - 37°8'25" = ]42°51' 35"
a = 180°-A" = [B0° — 73° 50" 34" = 106* %' 26°
dodurn mawigwimumBoudmimauimein  wensnssullavedo
sunlnudaon diludoths s.e. udh fifsmansouidymileonzslflaomaldges
ﬁu]m\*ﬁu fil 'nﬂ'l (11) ﬁa'n'.rﬂ (20) yosmmwiunE m1anaufsan
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104

wuuHmin 3.8

wuﬁ'ﬂmmwammnﬁum’imnnnuﬁumn ABC 848 ¢ = 900 sieludl

1
i
3

.

&= ]15"24° 36, b = 60" |B° 247

. B=69"45", A = 547 4]’

. B = 117" 54" 30", a = 95" 42 20"
. A=153"16, b =151’
.bh=159°33" 40", a = 95" |8’ 20"




< =
'I.I"I"'I'ﬂiﬂ MUHASUEINTINAURIN

v -
3.1 GNYNZYIMIMMALMIFE IMIINANNIN

i Emranauann An suvisndmes nnuﬁ.ﬂqum mﬁuﬂpuiu'nﬁmfu
- - ol i
i abc (uauvdrundmanaueniil © (Tuyuainudy ensuundne e
7199 W3 fneoic Ra
- a
1) e nBEE M TInRRan ABC AOATH & < 90° uBsd U b < S0
o
2) muiwBunEmyanauean ABC ADFM & > 90° uBsFIM b < 90°
-l - al
3) FuwhendmIanauain Aec Alldm a > 90° uazf N b > 90°
i L] J ] rF
MIbINg quunn:qmmmum‘ﬂuuwmwnﬂumﬂnirnﬁa‘.‘f foalivuelay
N1 180° Lwua ;

d ol cit e
3.2 "H'll'l'll.l'lﬂ'l.lﬂ"l“l'dﬂl:l“liIﬂliﬂﬂ“ﬂ]ﬂ

A mTurumAumd mIanauen asc nq 7 c hiyuatn s:lfigraniw
U EA g 10 g ol
sina = sin A sin ¢
lana = (an Asinb
tina = cosBlanc

sink = sin B sine

lanb = cosAlanc

COSC = cosbcosa

.
2,
3
4,
5. tanb = fanBsina
6.
7.
8.

cosc = col Acot B



9 cosA = sinBeoosa

0. cosB = ginAcosh

3.8 ngeavAlud (Napier's rules)

vinewiniumndmIanay ABC fagu 3
B

L ER

dnbwndowdurundomEmamnauinl Taomuns ¢ Saluduntedw
yuoIn C FID 90" - LMW A uAz B 1nﬂuquﬂﬂuﬂﬁmdaﬂu#‘lmahm{umn
#30 907 A URzyu 90° - B mudniy fagu 3.2

7 221

USinmutad fle o, b, 90° —c, 90°- A une 90° - B UnnfaTosfafuluina
Vg 3.
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U .33

ngu 3.3.3 fimuadmladunianl sxlidmuasone 2 huﬁa;jinr‘ih
FusuAimaly uazlin 2 s t:hin;jim*ﬁ;ﬁ‘uﬁ‘mﬁr'nmn'lml’ i nFundmffmun
W47 amne1a (middle pan) ﬁunnnai*:uf‘ﬂﬂinﬁui':unnaiﬂ ailizSa (adjacent
parts) uﬁ:ﬁunEntnu”mﬂdn@inﬂ'uhunmﬁﬁ d A1t (opposite parts) udd
ln'mtd 1o gramuvade 3.3.2 swnTosduldvind e o fingnwn Taule ngﬂﬁn#u
Inonudod FaTundu 9 41 ngreawied Saiingiad

(1) sine WRIETIMNETILR 9 o TuHeg e tangent vosd Iz et ines

(2) sine voakUna1ala g tourinuNaguYes cosines vagmunT s aned

wiaemiuungronesacianu g 18af

sin (RIMNANH) =  tan (AIHUTEER) = cos (HIunTadh0)

J -
3.4 t}gﬂﬂi‘quﬂwmi'umimﬂnnumn

ngenmon nveTIIME BT mTanaLEIN

TuswimBvmsmaanauen asc 8o ¢ (haparn sl

r.g# 1 s uszyu A (F14b uszyu B) UpuegluinAnMA (quadrant iRu 2
ngft 2

1 ¢ < 90* ¥4 a uas b doveflusemomadion i

1 c> 900 % a une b deveysasganmndu

$odfunn vinng 2 el
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smTuswiouEmaanauein asc fmpslumusuees o, b uez ¢ ol
spnommdta s dudnadeusdluagromednits uitresdoule 9 agssagno-
metuuda dawfimwdoueylueganninfiees

ol
3.6 nrifgmmmuimamed mianauain

et mundmeesmaumiuudms inausin ABC Lﬁ"uﬂnqumn c nfwes
gouln g uda donswnsowidmdvde i Inumﬂ'uumﬁupmh 10 ga1 wioeAu
nguulied Taversdufiumadudu 9 difl

1 Tl e a, b, 90° - A, 90° —c UR: 90° - B AslugIUEITINAY
fagu 3.2 uda8euTeus N R MBI T Inaua T At landiwwaun W

2. L'iuu“:ﬂunmm"mi'uﬁuﬁzﬂiﬂaiwﬁmawmmumﬂuuﬁmnnnumn
fArmualdiusuideaniam (lwerdungveawde?)

1. ﬁuuﬂn:ﬂuﬁﬂuﬂﬁ1wnnum*1ugn#nﬁmfn1uhu

4, Hﬂgiqnnn'mu"lhuiﬁ'ln'wh'un.:li'mﬁﬁmn'n

wnomg WurmTaressemdnfinde e dwnddaud landramen
nldfufinsinnauets

fodaunn S TuswmAUUE mMInRUWENTT (isosceles spherical triangle) ¥4
duaranionBmyanauniddmrhiugesdin su oufilgwldlaomaudsmmioy
B mranaumiiesniurumisudmasnauain 2 gu whAFIEmuiTgmues
A umauu S ms anauan

3.6 ﬂ1ﬁﬁ1ﬂ?ﬂ"l!~lﬂ'“ﬂﬂgtll.ll-iﬂ'l'l'ﬂﬂm-lﬂ"lﬂ
(The ambiguous case of right spherical triangles)

suaninuGmasnausnidadmusdn g rlaurspesstufuluntt deeu
fivldead 2 1 luns ftulusinsd A limauim lévini el sine Fafufaon
Llnnﬁ1nnul11.‘nq1mqnnmnﬂnﬂa n!ntqnnmnf‘mnaﬁ'li fudednauf filudves
uazyuilana e Ryl Tz neURE RuETN B UREYY
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g Tumumiond mranauain ABC Fraesluauamues a, b ues ¢ aglu
R i dufiswdeueglusgnoninimila uifisessule 0 agiasgan-
mniuues ﬁjuﬂnwudnuﬂ{luiqnnmnﬁﬂw

o - :
3.6 n‘l'“lhrﬂm“'lﬂ'lulmtﬂ“'i“'l ANAURIN

dadmuadutssmunimSmisnaue n Asc ﬁﬁuﬂnqumn c w1l¥maq
gula 9 ufy deusuniowidwfimield humﬂhﬁmﬁujwﬁa 10 gA3 wisedy
nguliof Tnwoadufiunniutu q difl

1. iSuMUTinmtadn fio a, b, 90°- A, 90° - Bz 90° - B AINEINVEIIINGY
fagu 3.3.3 uk28euTeudMve s mRnim s snaue nf land Aunun Ty

2, Liuuﬂn1ﬂuwmm'1uir"uﬂhﬁ1=ﬂ"hai1uﬁaumnnaﬂmnﬂum%mnﬂnm‘m
Armunltiuduidesman (Tauerdungveswdiud)

1, niuuqnﬁ-‘m:'.I‘su'n'li’nn“mm'nuqni’n-mmﬁ:rmi‘m

4, 'iﬁ’ngtqnnmnmiwintmdﬂwahuﬂﬂnam:

monomy Tuwnanfammssemdndngelild  dwandgwitlindimue
wlfufineinaweta

dodann dmivemnlouSmIaneumid (soscles spherical triangle) 84
T wwlomdminauiismrhisred sunsoufifym 8 laonud e i
Sans nauwiniesnfiueumiumd masnauain 2 7 whalESFmauMTgwoves

o =
FAMALUVT M TINELGTN

2.8 1'I-1ﬁlhl'l'l"'lBiﬂ'1lﬂﬂ_ﬂﬂ“li4ﬂ1il‘lﬂﬂﬂll‘l
(The ambiguous case of right spherical triangles)
suwRnnEmranaua miafwiad g “ﬂma:quﬂﬁmhmfum‘hl‘ AL
fim1#o1ell 2 qa luns Auiutudazd malinarudmn Wana 1ol sine Snfugoes
Bendmouldeglusqnameiinds wissgaomefiassflé dufednoufldiudues
uﬂ.n:quﬂ'lﬁmwiﬂ WAZYULTENEUNBIULIN YR ILARELLY
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ol o
8.7 EMIMDUMITIVI (Polar triangles)

L e - ol
dwfumumaoud mianse ac #98 A, B ues ¢ ugaven Sryauanmsil

E - PR | -
Dugarvesfmunsswiniomdmianas a's'c’ Salurumisudnguniouds e

- b Bl = E
TUn A B C ‘.i'll.ﬂ'l-l-ﬂ"ll-lL‘ll'-iLllll."lJ'l.l'ﬂlﬂl ABC

] PR - al - f ol i
nqufun .71 f1 A'R'C iumumBoud s ue s uinau T ms
H - = = [y ey |
nAu ABC Uy ABC demimmuimRuaE s uimiog A'B'c
nquijun 372 Tuswofndetonosgy yuudazyuvosguinilademniv

I-‘II'IJ T=NH UHHJI‘HH’EHW#E‘IHﬂT rﬁ":uquw 38N i 'IJ'H'H-I

Wufle A = 180°-2° , A' = IBO°-a
B = 180°-p' ., B = IBD*-B
C=18"-¢ , C' = 180"-¢

- -
.8 IMMAUMFINIINANATURIN {(Quadrantal triangles)

- - o B - i -
H'T”l“ﬂu”l'ﬂﬂiiﬁﬂ”ﬂ“ﬁ“'] “dﬂﬂ""ﬂﬂ‘mu o0 VTWINNT H“"HHUHIEI

maanewdman Taoesld surdondstivesmuniond minsudvain fing
5
eumhuanBmsanauain ﬂam:mnuﬁﬂ:um'lﬂnu'lﬁnmurmﬁi’uﬁﬁmnm’mmﬂrm
E ¥ o - -
VEmTanauaImm 10 gRT s uide s mIwisas o maanauiuann 1w

Wanarwdudud aamege jun 3.7.2

ngqmnm“umm‘h‘wﬁmnnnuﬁwnm

TugrawBoud mynauduein asc Ta8 ¢ = 900 91

nﬂi 1 %4 a WREHN A (W74 b uAzYY B) dnunq"l.mqnnn‘umﬁmr'ﬁ;

nghn 2

1 C < %° wi yu A sz B deusgirsgannniu

> 900 U3 yu A uss B douegfluigaomiaiuadi

fodann snngf 2 evensaldh

dwiumurnndmianaudmain asc aodlusuduue: A, B ues C

aluagronindoiiuls  dmfewdensylusgrnmeiines  Swoslumiugvues
A, B uaz C afffavgnnnnaiuud limﬂmudnuaflmqnnmnﬁ‘uﬂa
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