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5.0 undi 
5.1 ~ l 3 ~ f i ~ ~ ~ 7 ~ 3 d f i l H ~ ~ 1 6 l ~ ~ ~ ' 1 ~ 4 6 7 ~ ~ ~ t ~ ~ ~ t : ~ d l 4 ~ l ~ n " 4 ~ ~ 4  

5.2 n13LLfi~~Hln7dfilH~fl~ u ' ~ H ' R Q ~ ~  U U ~ Z ~ I U ~ Z H ~ I ~ ~  un"4R04 

5.3 ~ l 7 ~ f i ~ Q ~ l ~ 7 d f i l ~ ~ f l 6 l ~ ~ ~ ~ 0 4 6 l ~ ~ ~ Z ~ ~ f t : ~ d l 4 ~ 7 ~ n " 4 ~ ~ 4 6 3 ~  

34fiCum L? ofla6 
5.4 n ~ ~ u n ' ~ ~ r i 5 f i ~ ~ u ~ 6 i u l S 1 a ~ 6 ~ ~ u ~ = : ~ u ~ 1 ~ a ~ ' ~ u 6 1 ~ ' i ~ 1 i 1 ~ ~ ~  
5.5 nizun'~y~in~r i f i~~u~qu' I#ua~yu u~:61~~11~$iu~uImqu~Cw 
5.6 ~ 1 3 ~ f i ~ ~ H l ~ 3 d f i l ~ ~ C I ~ l ~ ~ H ' E n ~ ~ l ~  

5.7 nl3 U ~ ~ ~ ~ H ~ ~ ~ & ~ ~ I H U C I Y U ' ~ ~ ~ E ~ U ~ U  

5arirlsaa\t6dsr:i-iunr"suu q 

~ ~ a i n f l n w i r n f f  5 suuk3 G'n~nmmmro 
u a  J 

1. u n ' ~ ~ ~ ~ ~ E n u ~ ~ i ~ ] u ~ ~ ~ n ~ ~ n ~ u ~ d ~ ~ ~ I u n ~ d e i i ~  7 bulomnuan~~b 
o i n i ~ r u i ~ ~ ~ d n ~ ~ u i I u u n f (  4 It~uri ?~rufigq~lli? ug~f igua1~3 oflad 

d 
(haversine function) u ( l z ~ ~ i i u ~ H ~ f J ~ ~ ~ a ' ~ n  (right triangle method) 

2. urmuuzunz~ ~ n n r f l 6 d i  ~ n n a w h n d ~ q ~ i a d l ~ ~ f  ~ u c 1 3 ~ u n ' i l q ~ i  

$3 03hnln~~oriid'1~h^aniwfiff~ 



5.0 9JwG1 

i~ni~~n'oly~iaiunduu~Q~nf~nau~"au~d~indi~ui'Iuynd 4 8% 8odir~Ginis 
L: 

U~~T~HI~~~JUVI~~~IU (standard solutions) d d ~ 1 ~ b H d ~ ~ ~ d ~ f d n ~ ~ b " a ~ ~ d H ~ l ~ U ~  UOn9ln 

qtuRiTlymi?cr?fuinr~iuKdndi?bbija o j a i u i ~ n u r ~ i d ~ ~ i i ~ u i ~ u  q I f i n  iw&h:nhq 

i i I n  2 5 1 0  ~inifun'~y~l&?u~n'~u~ib?ofi" I Id (havemine function) uaniiunaiu~~duu 
\ 

~dnfdnautbudoonb~uaiub~duub~~nf~nau~in 2 j d  Q ~ l n i u n R  q 41 5 f  a iu~~duu  

YUQln (right triangle method) 

d u d  1 4 1 1  n i~u~ i~yn i l i?u~ ia iu~ ) r (duu~ua~n  uuonolnm nirufiiTyni~o~aiuvduu 
t i v  r~~mdnauainuwoi~~di~~un1~~~~d~~1~11i1~r'~111bbndy~1uoda1u~~dtrui~~n~dnau 

r i c u ~ l i  l l i m ~ i a d ~  f i i b ~ ~ i T ~ i u ~ ~ ~ ~ u ~ ~ i u u ~ ~ J n ~ ~ m u a ~ n  nnti~dfii~rlumIsi 4.1~bufou 

hu?tnau 6djd 5.0.1 (a) w r j d  5.0.1 @) bbijq n ~ f ~ ~ ~ i d ~ i ~ o ~ a i u ~ ~ d u u b ~ ~ n f ~ n a u ~ ~ u d  

l u ~ d  5.0.1 cc) o id -~ l~ indd 
P 



2. h j d  5.0.1 ~ n n a i u h  II bu: y (he  y = b - x) uo~aiu~~vl$u~%~na~naua . in  
DCB" ~ ~ a i u i a n ~ i C ; i ~ a ~  a, c bba: B" 15 

d 
3. ~ J $ ~ ~ ~ ~ ~ & ~ J ~ ~ ~ H ~ % ~ J Q ~ o J L H A ~ ! ~ ~ % ~ ~ ~ J ~ R ~ ~ ~ ~ ~  ABC 'buad 5.0.1 1.) 6%l 

a, C LbR: B  = B '  + B" 
2 ~ ~ n n i s n l ?  7 id  ~ u n i r n ~ n " f i ~ ~ i ~ i u ~ ~ ~ u u ~ ~ ~ w a ~ n a u & ~  he!%qiu~~duu~uainuu 

ii8a I a u I ~ n g ~ a ~ ~ u ~ ~ u i ~ u a i u ~ ~ i u u ~ ~ ~ w  adnauai n 2 ad d ~ f t ~ ~ ~ i n n i ~ ( ~ i ~ b v " u a ~ n f l u ' b ~ ~  
d d. 8: " a 4  d 

~ i n ~ a u a ~ ~ a ' : J % a ~ ~ i u b ~ a u u n n i ~ u a ~ ~  ~ d ~ ~ ~ i n n u a i ~ n a ~ ~ a ~ u " i u n ' u ~ a u a w  GukJQin 

&:1d~a~sv"u?,9naw'bpll$ dla 2 In ( ~ a u ~ u u o ~ ~ i u ~ ~ d u u ~ f l u ~ a o a ~ 6 ~ i a o a ~ G ~ 9 1 0 ~ a ~ n a ~ ' b ~ ~  
d 

$) L ~ ~ J ~ I ~ ~ I ~ u L ~ ~ : ~ I ~ ~ I ~ J ~ I u L H w ~ ~ L % J ~ ~ J ~ ~ ~ L ~ ~ J  h u n k  ,800 <J$U 9 a ~ 6 ~ ' b u  



6.1 m a 1 1 ~ ~ ~ ~ i f i a ~ n ' i ~ u a 6 i u ~ ~ ~ ~ ~ & i o d  ua: ua:~di.r6iw k a o ~  
~ ~ i . r m n i . r ~ ~ n ' d ~ a i ~ ~ a ~ ~ i ~ ~ ~ d ~ ~ b ~ d n a ~ n u  - ABC dfiinua a, b UI: c ~11% 

T n u i g ~ i u ~ i u u ~  uain 

A 



d 5.1 1 L L ~ ( I ~ A ~ U L H ~ L I U L % ~ ~ ~  dnRu ABC ddPln9( I~Q( I  A a l n h  464 AD 

u~#da~nrtuci~u BC U~::L!LIU~U~~U&QU~OU a, b UR:: c ~JL~~ULC+I~~IHW(IUII$~' 

3d 5.1.2 U A ( I ~ A ~ U L M ~ L I U L % J Y I ~  J ~ R U Q ~ ? ~  2 ~d ~ ~ ' ~ R ' ~ I ~ ~ I ~ L L J J ~ I ~ L H ~ u u  
U 

~%dYl3tnllJ$Lld ABC ( i?~dq~ I&  AD 3hdJd 5.1.1 u R z L ! U ~ ? U ( ~ ~ J  7 ~ d Q ~ l i l ~ 1 1 ~ ~ l J n ~  

UO~LULCIUU~ 

tan x = tan b cos C ..........( 1) 

cot 13 = cos b tan C . . . . . . . . . . (2) 

sin p = sin b sinC . . . . . . . . . .(3) 

sin p = cot 19 tan x (fl~1301318~0lJ) . . . . . . . . . . (4) 

nR'J91nIcici1ao~ x, e UR:: p LLRY~~: :Y~ I ICL~~~~~U~C~U p LLar X I  = a-x IW 
U" A' alukrrisu 11 ~ ~ n f i i u f l h p ~ o d ~ w ~ l u f a r ' i ~ ~ a ~  i ~ ~ ~ u ~ ~ f i ~ g ~ ~ ~ ~ u ~ v d u u  11 ~JIRRJU 

X '  - - a-x . . . . . . . . . . ( 5 )  

cot B = cot p sinx' 

cot 6' = sin p cot x' 

COS C = cos p cosx' 

cos c = cot 8' cot B ( ~ ~ B I T Q I S ? ~ B O ¶ J )  . . . . . . . . . . (9) 

tbil[i7d1~ 7 dhndiirnu~u~lflu~d a, b uaz c n7~iind1uqwfia1ri1'18~un13 
~ J ~ J ~ ~ . ~ I ~ ~ I ~ ~ ~ ~ ~ M I I M ~ I ( I U ~ ~ ~ I . ~ ~ ~ I ~ Q L U L L ~ ~ I I J  H~QQIPY~IIRI 
h e  q l a e n ~ ~ r ~ u ~ d ~ e u ~ n ~ ~ ~ o ~ d ~ u c ( ~ ~ n u ( ~ ' I ~ ~ ~ ' I u ~ ~ ' ~  (I) tld (lo) nlci n i o d ~ ~ ~ d u  
n i d q d i i ~ ~ u a u ~ I $ i ' ~ ~ w  a, c uac B f i o ~ ~ ~ i ~ ~ ~ a ~ l n d l j m ( I U n ~ ~ ~ ~ n u  b &U c, unu 



c 6x1 b, unu B ii?u c Lurunu c h u  B a ~ l u l n r  (1) ii~ (lo) &lfu aingn3 ( I ) .  (2) 

ua: (3) ~315lfIRI 

tan x = tan c cos B 

cot 0 = cos c tan B 

sin p = sin c sin B 

0 6  budn~~nis~~n'iT~)r(i~3iu'n0=:~0~~~uu~dd~rn0un1~fi01~t~1 orhdriknu 
I u ' o f i i ~ ~ d a ~ d  q r d ? u ~ ~ ~ i f i n ~ w i h d ~ ~  9 & ~ q i n ~ f l 3 l t i 1 u ~ ~ ' a ~ ~ ~ d d f  rnou & f i i ~ ~  

4 -2  K~n+i?uwu 

2. L ~ O  t a n x > ~  I R i i i x  d J 0 ' < x < 9 0 ~  

id0 tan x < 0 ICrf i l  x 4 4  90" < x < 180" 

3. d?udic 9 l u ~ i u ~ ~ d u u ~ i ~ n ~ ~ n ~ u ~ i n  cio~n8b~mun~~~nrninu0~1iu~~duu 
J ~itnstnauain (luvhu'o 3.4 racunn 3) 

s. d i  x flu e uardi X I  5u e1 uriardotn'o~ofluoqnnn~n~4u?n'u aard~n:aJ~uiu 

rslliioun'u 
J A 

5. yu B d)r(iI&inFn3 (6) ~ r a $ u ~ q n n n i n n ~ ~ ~  61 cot B > o aarlrodlu 

slnnmnd~ft~ fi cot B < o ( h  YU B 1[d~i~~ust(iO~a~~u0qnnnin~~u?flu& p) 

K q a h ~  6.1.1 O J L L ~ ' ~ ~ H I R I U L M ~ ~ U L ~ J ~ T J ~ ~ U L ~ ~ J  ABC L~OT~IHWRW , 

tan x = tan b cos C 
< 

= (tan118d12')(~os59027') 

= (-tan 61" 48')(cos 59" 27') 

= ( - 1.8650)(0.50829) 

= (-0.94796) 



- - 

oin (2) I; 
cot 8 = 

- - 

oin (3) I; 
sin p = 

- - 

cos b tan C 

(cos 118" 12')(tan 59" 27') 

( - 0.80064) 

cot-' ( - 0.80064) 

sin b sin C 

(sin 118" 12'Ksin 59" 27') 

(sin 61" 48')(sin 59" 27') 

(0.88130)(0.861 f 9) 

(0.75897) 

oin (4) o~lMi , " 

sin p = cot 8 tan x 

~ U d d  sin p = sin49" 22' 25" 

bb8L cot 8 .  tan x = (cot 128" 40' 5SM)(tan 136" 31' 49") 



oin (5) 1; 

- - 

oin (6) 1; 
cot B = 

- - 

oin (7) 1; 
cot 0' = 

cot p sin x '  

(cot 49" 22' 25")(sin - (57" 48 ' 49")) 

(cot 49" 22 ' 25 ")( - sin 57" 48 ' 49 ") 

( - 0.72605) 
/ 

cot-' ( - 0.72605) 

sin p cot x' 

(sin 49" 22 ' 2SV)(cot - (57" 48 ' 49")) 

(sin 49" 22' 25")(- cot 57" 48' 49") 

(~w.n:ii X I  ii'u e1 &~o~Zuoqclonin~lu?riwu u~:ii~n:omuiui,wiiounic) 

oin (a) 1; 
COS C = COS p COS x' 

= (COS 49" 22 ' ~ ~ " ) ( c o s  - (57" 48 ' 49")) 

= (cos 49" 22 ' 25")(cos 57" 48 ' 49") 

= (0.651 13)(0.53268) 

= 0.34684' 



mawmu 

o i n  (9) o ~ l 6 h  

COS C = 

ludZ CoS C = 

UWZ cot 8'cot B = 

cot 

cos 69" 42' 21" 

= 0.34683 

o i n  ( lo)  Ini'i 





d alulHdUub%t~? A'B'C' 9 4  a' = 180' -A. b' = 180" - B L L l t  C' = 180" - c  #€I ~n"dq)r(l 
d . 4 0  

niu~duuiciF2 A' B ' c f  Iun3mnni~wa a I, bf UR: C' uilvYI~ul$qn.*5 (I) ~ ~ J ~ Q I T  (10) 

niu$2y'o 5.1 L~OMIW~RIW#;;IO A',  B' ~ U R Z  C' lkh bo lhqvdun  3.7.2 ~:li;ji 

aiurnduur~~n~~nau ABC fiiu6a~ni3 

f i6dl4 5.2.1 O J U ~ " ~ Q M I ~ % J ~ ~ J ~ Q ~ ~ ~ U J  ABC b d E l ~ i l l ~ ( I ~ ~  A = 101 " 17', 

B = 61" 48' bblL c = 120" 33' 
sd 0 

369n 



0: 
Iw+i1ua~~~a2riulwr~7~ouIwa 5.1 o:I$psimiuun'.Jqw~nd t o  f l n 3 ~ d  

.......... tanx = tanb 'cosC1 (1) 

........ cot 8 = cosb ' t anC1  .,(2) 

.......... s inp = s inb1tanC'  (3) 

sin p = cot 8 tan x (v l l f  ( l32lR~lJ) .......... (4) 

x '  - a ' - x  .......... (5) - 

.......... cotB1 = cotpsinx'  (6) 

cot 8' = sin p cot x'  

COSC'  = C O S ~ C O S X '  

cos c '  = cot 8' cot B' ( f 1 9 l 3 f l 3 2 ~ ~ 0 ~ )  

A '  = 8 + 8 '  

o m  ( I )  

tanx = t a n b ' c o s ~ '  

= (tan 118" 12')(cos 59" 27') 

cot 8 = cos b '  t a n C '  

= (cos 118" 12')(tan 59" 27') 

= ( - 0.47255)(1.6943) 

= (-0.80064) 



= (sin 118" 12')(sin 59" 27') 
I 

sin p = cot 8 tan ~r 

sin p = sin 49" 22' 25" 

bba: cot 8 .  tan x = (cot 128" 40' &%")(tan 136" 31 ' 49") 

= ( - 0.80064)( - 0.94796) 

cot B' = cotpsinx'  

= (cot 49' 22' 25")(sin - (57" 48' 49")) 



oin (7) 15 
cot 8' = sin p cot x'  

= (sin 49' 22' 25")(cot - (57" 48' 49")) 

oin (8) 1; 
COS C ' = COS p cos X ' 

oin (9) o:I[R*Ji 

COSC' = cot 6' cotBt  

= 0.34683 I 

oin (10) 1kdi 
A' = 8 + 8' 

= 128" 40' 55" - (64" 27' 58") 

= 64" 12' 57" 

ktw t~1n' i i 'a iu~~duu~?i~& A'B'C' ii 
A '  = 640 12' 57", B' = 1250 58' 53" LLar C' = 690 42' 21" 



Inmp jun 3.7.2 IHi ~ I U I H ~ U U L G J ~ S ~ ~ R U  ABC 

j; a = 180" '- A '  

= 180' -.(64" 12'57")  

= 115" 47' 3" 





5.3 n i ~ ~ ~ 6 3 ~ ~ i n ~ A 6 i ~ u m A 1 u l ~ a ~ i ~ i ~ ~ 1 a ~ ~ u ~ z ~ 4 i ~ ~ i u ~ ~ a ~ ~ 6 a ~ ~ ~ d < u  

~ilaai'!rPdd 
P: P I P  a l n € i f l d  (haversine) YOdYU 8 d d ~ r ~ ~ u ~ ~ ~ ~ u j i ? u ~ ~ ~ r i w &  hav 8 UU UULllU 

1) hav 0" = 0 

2) hav 180" = 1 

3) hav ( -  8) = hav 8 

4) cos 8 = 1 - 2 hav 8 

= 1 
P: 

<SUM. hav 180" = 1 

= tiav8 
a4 

6daU hav ( - 8) = hav 8 





- - sin (s - b) sin (s - c) 
sin b sin c 

6+du"u havA = sin (s - b) sin (s - c) 
sin b sin c 

riaqnsd 2) aazNnsd 3) ~ [ I I U I ~ ~ ~ ~ ~ P ~ ~ ~ M ~ I M Q ~ L ~ U ~ ~ ' M ~ ' U ~ B I ~ ~  I) 

cos a = cos b .cos c + sin b sin c cos A L L h  

hav a = (1 - cos a) 

1 = - (1 - cos b cos c - sin b sin c cos A) 
2 
1 

= ' (1 - cos b cos c - sin b sin c (1 - 2 hav A)) 
2 
1 = - (1 - cos b cos c - sin b sin c + 2 sin b sin c hav A) 
2 
1 = - (1 - (cos b cos c + sin b sin c) + 2 sin b sin c hav A) 
2 
1 = - (1 - cos(b-c) + 2 sin b sin'chav A) 
2 
1 = - (2 hav (b - c) + 2 sin b sin c hav A) 
2 

= hav (b - c) + sin b sin c hav A 

<dw"u hava = h a v ( b - c ) + s i n b s i n c h a v A  

d a ~ ~ a s d  5) u ~ q a s d  6) T ~ R I V I ~ ~ ~ ~ ~ W ? R ~ M ~ I U Q ~ L ~ ~ ~ ' ~ ' M ~ ' U ~ ~ ~ ~  4) 



s - b  = 13'50' I sin s - b  = 9.37858 

s - c  = 41' 38' I sin s - c  = 9.82240 

b = 77' 6 '  I cosec b = 0.011 10 

c = 49' 18' I cosec i = 0.12025 

. A = 55' 14' 30" 1 hav A = 9.33233 

k 8 U  !3l&h A = 55' 14' 30" I 

nd 0 

anwi 
L ~wafi2iunrsl2n1uni.~diu~or LT~%\& = sin b sin c hav A u&mt:lt%i 

hav a = hav (b - c) + x 
w.. Y 41 x = sin b sin c hav A Mlbl613U 

b = 132'46' 42" I sin b = 9.86569 

c = 59' 50' 6" I sin c = 9.93681 

A = 56' 28' 24" I hav A = 9.34993 

logx = 9.15243 

. x = 0.14205 
w.. Y 

8 4 3 ~  hav a = hav (b- c). + x ~ 3 ~ 1 I s l s l ~ ~  

. hava = 0.49539 

. a = 8 9 " 2 8 ' 1 8 "  

c i ~ l f ~  B~'l6ii a = 89' 28' 18" 



c = 42" 16' 42' UIE B = 114" 53' 12" 

2. O - J I ~ ~ ~ ~ J R # U B ~ L ~ O ' ~ ~ W I  H l h u  c Y ~ J ~ I U L H ~ U U L S J ~ T J ~ ) U  ABC dd a = 67" 28' a", 

b = 34" 15' 12" UA3 C = 24" 12' 36" 

3. r ~ ~ + ~ - ~ ~ ~ u ~ i ~ ? a f l q s f i  HIAIU a ~ ~ - J A ~ U U I $ U L ~ J ~ ~ J ~ R U  ABC dij b = 1560 12' 12". 



3d 5.4.1 ~ ~ R ~ J A I U ~ M ~ L I U L % J ~ S J ~ R U  ABC ~ J ~ I ~ ~ G ~ L I Q I  C aini2ulk CD 
U 

~ 
t: d uim~ainMi+u AB U R : I ~ U ~ ~ J ~ ~ U ~ ~ O U S ~ U  a, b ua: A . ~ ~ ~ ~ i l u [ i ~ u i ~ i ~ u n u i  ia~lgud: 

I 

u"uunn~ii~i i iu~~~uo3iau'b~3 CD doi~ainuidain~ucilu AB ~ ~ ~ ~ I L L M J J H ~ J  
I 

I I  

tanx = tan b cosA ..........( 1)  

.......... cot 19 = cos b tan A (2) 

.......... sin p = sin b sin A (3) 

sin p = tan x cot 8 (vm5(1539~0U) .......... (4) 
& 



cos a cosx' = - 
cos p 

sin p sin B = - 
siri a 

cos 8' = cot a tan p 

cos 8' = cos x' sin B $mf  fl31010lJ) 

w w  
VBa91fIm 

riotain'bnla6 (cosine) uotyuauiidirviiCu'bnlaG~otyuu~n njfu aingms (5) 
4 r d  w 
I x 2 ci i  ~aucii~dtiguu?nrrRrincii~dt~~uw~ ~ ~ ~ r ~ ~ A i v r n ~ c l i n n i a r ~ ~ ~ ~ ~ i  

dotaincii B ~ ~ l h i n c i i  sin B 1~qms (6) qt1&4~ B 2 $1 ~i luyu 9 vdtiYuYu - 

L: d 8 dsrnou~otyuainuotyuuu ainaiunwuu I I  IR'ii cot B = cot p sin X I  Rjuu B orad 

luogmnnin~Gu2nitCu p r i a  X I  riluuqn rrdni X I  rilum~ ir& B n'u p o.-o~viitognminCu 
d d d 

($u;o 61 p ~ d o g m n n i n n ~ u t ~ h  B JLO ~ o ~ m n n i n d ~ a t  r r v i i i i  p o~ognnmnnaot 
d d ~ r R i  B oro~luoqnon~nn~ut)  



sin (I) I6 i i  
tanx = 

oin (2) Igii 
cot e = 

- - 
- - 
- - 
- - 

- - 

oin (3) 16 
sin p = 

- - 
- - 

tan b cos A 

(tan 73" 10f)(cos 115" 12') 

(tan 73" lof)(-cos 64" 18 ') 

tan-' ( - 1.4073) 

180" - (54" 36' 13") 

cos b tan A 

(cos 73" 1Of)(tan 115" 12') 

(cos 73" lof)(-tan 64" 18') 

(0.28959)( - 2.125 1) 

sin b sin A 

(sin 73" 1Of)(sin 115" 12') 

(sin 73" 1Of)(sin 64" 48') 



sin p = tan x cot 8 

~Uiif sin p = sin 119'59' 47" 

= 0.86606 

tan x cot 8 = (tan 125' 23 ' 47")(cot 121" 36' 31 ") 

= 0.86606 

o m  (5) In' 
cos a 

COS X '  I= - 
cos p 

- - cos 1 lo0 35 ' 
cos 119' 59' 47" 

sin p sin B = - 
sin a 

- - sin 119' 59' 47" 
sin 110" 35' 



- - sin60" 0 '  13" 
sin 69" 25.' 

liuiio iwdd 6713 x 1  = 450 1 8 ~ 5 4 ~ ~  ~ t ~ ~ i i i  B ~ A U ~ T U  go B, = i 120 18' 49" L L ~  

oin (7) IRY 
cos 8' = cot a tan p 

= (cot 1 10" 35')(tan 119" 59' 47") 

= ( - ~ o t 6 9 ~ 2 5 ' ) ( - t a n 6 0 " 0 '  13") 

CR3?QUbU 

oin (8) ?GI 
C O S ~ '  = c o s x l s i n B  

cos 8' = cos * (49' 24' 5 I *) 

= 0.65058 

LLQZ cos x' sin B = (cos k (45" 18' 54"))(sin 67" 41 ' 11") 

= (0.70321)(0.92512) 



c l n  (a) 7 3 1  

c = x +  





d 
5.5 n l 5 l t ~ ~ ~ M l n 5 ~ 6 1 ~ ~ 6 1 ~ ' u ~ w ' ~ ~ 4 ~ 9 1  1 l ~ ~ ~ l r t s l 5 4 & ~ ~ ~ ~ 6 1 ~ 0 ~ ~ ~ 4  

n 1 m n ' f l ~ n i n ~ ~ i n ~ a ~ i ; J Z ~ 1 ~ ~ ~ u ~ ~ ~ t i i u ~ 1 ~ ~ 4 i u ~ u l m ~ u ~ ~ ~  bu?#n?umduu 

quain ~iu13or i iM~ua1diunqu jun 3.7.2 ~ I I U ~ I ~  M I ~ I ~ A ~ J ~ I U U W ~ U , U Q I ~  ~$iuiiulm 





COS C - COS 
cos C = 









I n u i ~ a i u ~ ~ b u  uai n 

(nuiamq : Ifl E unu we-c. 6 unu wo - b. B LLnU 9oe -8. B unu 

w0 -8, c' LLnu me - C  UI:: 6 ' unu 90° - 8 ' )  

111 5.1.1 u a r ~ a i u ~ ~ i u u ~ ~ ~ n . r t n l u  ABC 8 ~ i i n 1 a u ~ r  A snndqulli~ AD u l  
8 V~JQI~~'U&~U BC UI:LGUU~ J~RU~OUIDU a, b NIL e 4 JL~U~~U~T~IMUI IU I I~~  

o~naiutduu I I iT 

tan x = tan b cos C .......... (1) 



v
v

c
 

x
 x

r
 

v
v

;
 

&
%

a
 

E 
1; 

7
; 

,E 
x

 x
 

C
C

Z
 

'G
 

-G
 
l
a
 

* 
I
 

-- a
 

0
 

0
 
C
 

3 
A

 
V

+
 



t d r  a inof lmi  (I~avcr sinc) Vadqu 0 ~~~:~~uu~~nu6~uc~'qKnvni  hav 9 Uu UWIU 

I liav 9 = -(I -cos 19) 
2 

~~n'a'uair~oflau' ~rii~rumuu.jdii+i+gtiJd 

2) hav 180" = I 

3) hav ( - 0) = hav 0 

4) cos 0 = I -. 2 liav 0 

r l j n ' f ~ a i n o f l a u ' i i d f : : ~ u n u ' ~ u n i ~ ~ ~ ~ f l y ~ ~ ~ o ~ ~ i u ~ ~ i J u u ~ 8  J ~ ~ J ~ A U L ~ U  lu 
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& n i n  ~ z ~ o ~ o i k ~ a . r u a ~ d ~ n ' a ' w n i ~ ~ o r " l a f i ~ ~ d o ~ d u '  
i i ~ ? u u a l i u ~ ~ ~ u l n l ~ n . r ~ n ~ u  ABC IR 7 ~ t l X i i  

sin b sin c 

sin(s - c)  sin(s -a)  2) hav B = 
sin c sin a 

sin(s -a) sin(s - b) 3) havC = 
sin a sin b 
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4) hav a = hav(b - c) + sin b sin c hav A 

5) hav b = hav(c - a) + sin c sin a hav B 

6) hav c = hav(a - b) + sin a sin b hav C 

tan x = tan b cos A \ .......... (I) 
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.......... (2) 

.......... (3) 

.......... (4) 

#u Iulwniu~~duu 11 ~314~nnucii p 
1 ua: a s~l#npuo~~u~5uin'uuiu 

cos 8' = cot a tan p .......... (7) 

cos 8' = c ~ s  x S ~ I I  B (~II(I~PIOU) .......... (8) 

uaxoinad 5.4.1 9:IX 

v u 
Y B114lflrn 

1do~91nlnIad (cosine) uo~ywa~Gdidin'u~'nI~6'uo~~u~an 838~ 31 ngm 

5 I x 2 rii Iclucii~d~~auuan u ~ t t n r i i ~ d ~ ~ ~ u a u  ~ ~ a r ~ ~ ~ w i d l X o i n n i ~ u ~ ~ f i  

- 

~ d o ~ o i n h  B ~ i I & ~ i n d i  sin B I u q a ~  (6) ( J I#~u  B 2 d l  ~auyu 7 ~d~n 'u  
qudxnouao~y uainuo~~u#u s i n a i u a h ~  11 'Iliii C O ~  B = cot p sin X I  K ~ d u  B 

o:o$usqannia8uu p Lda X I  d u w n  udA XI ~Ouauuh B IYY p s r o J h ~  

sqanninn'u ((iufio 61 p o d s q ~ n n i n d ~ d ~ ~ ~ i  B oeodoqnnnindaoc u d h  p o J 
.I A sqannind a o ~ u h  B s:oUk(oqanninn~u~) 

4 1 1  h cos r p  = 1 ttam~di XI  = o I u n ~ w ~ n u u ~ ~ K w f  orii~+u~ycl~iua udfli 

m s  XI  > I u h  srldti iaou a d d l  c fi c i!Ihinlci3 (9) ua: (10) Q~IJtOuclu 

uarIluinndi iaoO ~ ~ d u o r ' l J ~ c i i n o ~ ~ ~ o t l ~ ~ o ~ ~ ~ 1 r i i  XI  ,111 X + X .  clia e+el Oh 
Icrriwd~wnn.iq i eoO 



cos c - cos a cos b cos C = 
sin a sin b 

J s in icn8wfdd i l8~r in r l l l  a. b, c LLR: c UOJAIULH~UU ABC ROLR~u'ilunlfi 
L nnuhuao4)iiuunryur::~~1~&1un~~o~ (iionr?u a, b aar c) 

6.7 n i~l t88qnln3cu'n ' i~M~ly~~f i~1~y01 
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uh Iaunqvalm 3.7.2 ~:'L(/ji = 1ao0-A'. b = I ~ O O - B '  UR: C = laoO-c8 du 
60 'L(IWRITV~~LJU(IIU#~RIU 80hIb a. b UQ: E UOJRIULMIUULIJ~TJ~~U ABC (1lU 
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