
W,)
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tan i(B+A) cos $+a)
=

cot ; c 1cos Z(b+al

,  t a n  k(B-A) sin i(b-a)
=

cot ; c 1
sin ,@+a)

tan l(b-a)
=

tan i c

mn (I) Mh

t a n  ;@+A)  =

=

zz

=

. . . . . . . . . . (1)

. . . . . . . ...(2)

sin ;(B-A)

sin ;@+A)  ’
. . . . . . . ...(3)

~0s i&a) co:‘tC

cos f(b+a)
/

cos 8”14’36”  cot 17”43’18”
cos 60'27'6"

(0.98967)(3.1296)
0.49315 .

6.2806

. i(B+ A) = tan-’ 6.2806.
\

= 80"57'12" . . . ...**.. (4)

8in (2) X-h

t a n  f (B-A)  =
sin i (b-a)

sin i (b+a)
yet  ;- c

* sin 8”14’36”  cot U”43’18”- -
, sin 60’27’6”

= (0.14337)(3.1296)
(0.86994)

= 0.51577

. J~(B-A)  = tan-’ 0.51577. .

= 27'17" . . . . . . . . . . (5)

(4)+(5) l&B  = 80”57’12”+27”17

MA 337(H) 211



= 108’14’ 12”

(4)-(5)  !gA  = 80”57’12”-27”17’

= 53040'12"

kfwin  (3) Vi

tan ;c =
sin f(B+A)tan  i(b-a)

sin i(B-A)

= sin 80”57’6”  tan 8”14’36”
sin 27”16’54”

= (0.98756)(0.14487)
0.45836

= 0.31213
1

, -c. . 2
= tan-’ 0.31213

= 17"20'6"

c = 34040'12"

=  2080 .2 '

Ghs4  3.31z-h

212
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0

b
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= 49”11’24”

t =  5 0 0  Su&lcta

= 8”20’

cos a = cosbcosc+sinbsinccosA . . . . . . . . . l(1)

ttt3: c o s  c = cosacosb+sinasinbcosC . . . . . . . . . . (2)

mn (1)  Wh

cos a = cos b cos c+sin  b sin c cos A

= cos 49” 11’24” cos 8”20’  + sin 49”11’24”  sin 8”20’  cos 36”

=  (0.65355)(0.98944)  +  (0.75688)(0.14493)(0.80902) ‘,

= 0.73539

’ a =. . cos-’  0.73539

= 42O39’3.6”

twin (2)  M-h

cos c = cos t -cosacosb
sin a sin b .

= cos8”20’-cos42”39’36”cos49”11’24”
sin 42”39’36”  Bin 49”11’24”

= (0.98944) - (0.73539)(0.65355)
(0.67765)(0.75688)

= 0.99206
9

. C = cod  0.99206. . L

= 7913’30”

n’sifl.GJl~~l

R~~~W0J  B ti0  (90” -a) W&l =  9 0 ”  - 42”39’36”  LVTfh

= 47’=20’24”  LMh

.
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:

(2) sin (90” - d) = tan(90”  -A) tan(90”  - C)

pS”aO  cot C = cos d tan A

= cos 49” 11’24” tan 36”

= (0.65355)(0.72654)

= 0.47483

C = cot-’ 0.47483. .

= 64”36’

MA 337(H)2 1 4



W”)

a = 90” - 53”54’

= 36”6’

b  =  90”-41’50’

= 48’10’

bkx C  =  166°30’-87”31’

mn cosc = cos a cos b+sin  a sin b cos C

:. cos c = cos 36”6’ cos 48”lO’ +sin  36”6’ sin 48”lO’ cos 78”59’
I

= (0.80799)(0.66697)  + (0.58920)(0.74509)(0.19109)

= 0.62279
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c = cos-' 0.62279.

= 51O28.7'

= 3088.7'

a

.
B

;:::,

b

c

A

%W%J&bhWl~~  ABC 9)',!8h

a = 90"-40"43'

= 49"17'

b  =  9 0 ”  +22”54’

=  112’54’

blat c  =  74”-43011’

= 30"49'

hJd  c L~~XE~~YI~~XW~~  A fi-¶J  B

qln cost  = cosacosb+sinasinbcosC

= ~0~49~17’  cos  112”54’+sin49°17’sin  112”54’ cos  30”49’

= (cos 49”17’)(-cos  67”6’)+(sin  39”17’)(sin  67”6’)(cos  30”49’)

= (0.65232)(  -0.38912) + (0.75794)(0.92119)(0.85881)

= 0.34580

. c =. . cos-1 0.34580
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= 69O46.10’

a  =  90”+22’54

= 112”54’

b = 90” -53”54’

= 36”6’
.

Lbaf C  =  166”30’-43’11’

= 123”19’

hd  c 6~UXu3llJX3Til~  A fk pB

87n cosc  = cos a cos b+sin  a sin b cos C

= cos 112’54’  cos 36”6’+sin  112”54’ sin 36”6’  cos 123”19’

= (--OS  67’6’)  cos 36”6’  + sin 67”6’  sin 36’6’(  -cos 56’41’)

= (- 0.38912)(0.80799)  + (0.92119)(0.5892(3)(  - 0.54927)
\ = - 0.61253 i
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. c z. . cm-'(-0.61253)

cost  = cosacosb+sinasinbcosC . . . . . . . . . . (1)
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. cos c =. (cos 34”15’)(cos  51°5’)+(sin  34”15’)($n  51”5’)(cos  114”38’)

= (0.82659)(0.62819)  + (0.56280)(0.77806)(  - 0.41681)

= 0.51925-0.18252

= 0.33673

. c =. . co8  0.33673

= 70”19”20”

(2 )  Ml  A

cos a = cosbcosc+sinbsinccosA . . . . . . . . . . (2)

.H% cosA  = cosa -cosbcosc
sin b sin c

:, cos A = cos34°15’-cos51”5’cos70~19’20”
sin 51”5’  sin 70”19’20”

= ( 0 . 8 2 6 5 9 )  -(0.62819)(0.33673)  ’
(0.77806)(0.94160)

= 0 .82659-0 .21153
0.73262

= 0.83953

. A = cos-’  0.83953. .

= 32”54’34”

(3)  Wl B

~inngTn’l~SiiHa’YAorrM7

cos b = cosacosc+sinas inccosB

MCI cosB = cosb-cosacosc
sin a sin c

:. cos B = cos 51”5’  -(cos 34”15’)(c0s70~19’20”)
(sin 34”15’)(sin  70”19’20”)

. . . . . . . . (3)
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= (0.62819) - (0.82659)(0.33673)
(0.56280)(0.94160)

CcPN)

thlUt%&Jt%WasnRXJ  ABC b%-h

a = 90” + 37”48’

= 127”48’

b  =  90°-22”35’

= 67’i5’

LLRE C  =  144”58’  -88”27’

= 56”31’

F1lnnlU~H~uUrQJnrJn~~~~~~~~l~  a, b LLR: c 9tdiOJHl  c, A, B 95  c r8u~ru:m~n7u
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r~uaamwlv\~  ,4 dnrk~anw~CA.k  LLR:  B JluwanirmS%

(1) psl~  8Jiios-utni~miu~lwa?JnwulHd

~inngbclrrlriiiiHa~i~~~~i

cos c = cosacosb+sinasinbcosC

= (EOS 127'48 ')(cos 67"25 ‘) + (sin 127”48 ‘)(sin 67’25 ‘)(cos  56”31 ‘)

= (-cos 52"12')(cos  67"25') +(sin 52”12’)(sin  67”25’)(cos  56”31’)

= (-0.61291)(0.38403)+(0.79016)(0.92332)(0.55169)

= -0.23538+0.40250

= 0.16712

* c = cos-I 0.16712

= 80"22'57"

VI% cosA = cosa-cosbcosc
sin b sin c

:. cos A = (cos 127”48’)  -(cos  67’25  ‘)(cos  80°22’57”>
(sin 67”25 ‘)(sin 80”22’57”)

= (--0.61291)-(0.38403)(0.16712)
(0.92332)(0.98595)

- 0.61291-  0.06418= -
0.91035

= -0.74377

.  A  =  cos-‘( -0 .74377).

= ISO”-41”56’47”

= 138”3’13”
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(3) Ml B hi&WlWW~.I

8inng6~~aniiies~~~i~~~~l
cos b = cos a cos c+sin  a sin c cos B

M=%l cos B = cosb-cosacosc
sin a sin c

:. cos B = (cm 67’25  ‘) - (cos 127’48’)(cos  80” 22’57”)
(sin 127”48’)(sin  80”22’57”)

= (cos 67”25’)  - (--OS 52”12’)(cos  80”22’57”)
(sin 52”12’l(sin  80”22’57”)

= 0.38403-(-0.61291)(0.16712)
(0.79016)(0.98595)

= 0.38403-(-0.10243)
0.77906

C(PN)
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A = LDAG  = 180”-138”3’13”

7 41"56'47"

&m7mi  D LLR: g

(1) Vi1 D BJIBual~~~9i9dL:OLLdUC17UL#U~~UIOn3  ('bW&lSo9l  a T-h)

bwnguo4kw~Suistl64~

sin d = tan a tan(90”  -A)

MiO tana  = sin d tan A

. tana  =. . (sin 22”35’)(tan  41’56’47”)

= (0.38403)(0.89871)

= 0.34513

(2) WI g MiQXXVllCXh.3  D n’El A

bmungru~9eriP:lWi

sin(90”  -A) = tan d tan(90”  -8)

Vi-TO tan dt a n g  =  -
c o s  A

. tang = tan 22”35’. .
cos 41"56'47"

0.41592=
0.74377

= 0.55920

. g =. . tan-’ 0.55920

= 29”12’50”

= 29O12.84’
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d a

D

d’--.
C

A

(1) Ml a

%nunpmm~~uiF3tS~~i

sin a = cos(90”  -d) cos(90”  -A)

M?Q sina = sin d sin A

= (sin 68”42’)(sin  40”43’)
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\

I
= (0.93169)(0.65232)  f

= 0.60776

. a =. . sin-’ 0.60776

= 37"25'39"
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W-IfWhJLlL%J?lMM.l  ABC ilfbth

b  =  90”-21”18’

= 68"42'

A = 40’43

LLRt C = 157’52’-74”

= 83"52'

~Pd~~~QJnlap9ldlb~vlei92109  B h4lR$i~WlJ B d&i78OJ%@U  74” Vl,=hl?l

(GQ6QJHl  a)
‘3

p11  a \

ilinngsrosT~,I~~ii~~~~i~  il:Mh

c o s  a = cos b cos c+sin  b sin c cos A

:. cos a =' (cos 68"42')(cos 83"52') + (sin 68”42’)(sin  83”52’)(cos  40”43 ‘)

= (0.36325)(0.10684)+(0.93169)(0.99428)(0.75794)

= 0.03881+0.70213

= 0.74094

. a = cos-' 0.74094. .

= 42"11'18"
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cos(90”  -d) = cos(90”  -a) cos(90”  -L) + sin(90”  -a) sin(90”  - L) cos A

Vt”sQ s i n d  =  sinasinL+cosacosLco\A

LtIJ=9inns~oJr~lMcf)=r~~i

sin(90”  - d )  = sin(90”  - a )
sin A sin(360”  -h)

MTQ cos  d cos a~ =
’ sm  A - s i n

. cos d sin h =. . -cosasinA

uaroliungM"?$2PblGii

MA 337(H)

. . . . . . . . . . (1)

. . . . . . . . . . (2)
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sin(90”  - d)cos(360”  -h)

. (cos d)(cos h). .

HI5 (2) 6xl (3) Pf

tan h

Plrl  (1) w-h

= cos(90"  - a)sin(90”  - L) - sin(90”  - a)cos(90”  - L)cos  A

= sinacosL-cosasinLcosA . . . . . . . ...(3)

-cosasinA=
sinacosL-cosasinLcosA

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

sind = sinasinL+cosacosLcosA

.. . sin d = (sin 51”46’36”)(sin  44”45’)  + (cos 51”46’36”)(cos  44”45’)(cos  44”49’41”)

= (0.78561)(0.70401)  + (0.61873)(0.71019)(0.70923)

= 0.55308+0.31165

= 0.86473

:. d = sin-’  0.86473 ,

= 59”51’8”  bI-&

ain (4) W-h

tan h = --OS a sin A
sinacosL-  cosasinLcosA

= (sin 51’46’36”)(
(-cos 51"46'36")(sin  44”49’41”)

cos 44”45’)  - (cos 51”46’36”)(sin  44O45  ‘)(cos  44”49’41”)

(-0.61873)(0.70498)
= (0.!8561)(0.71019)-(0.61873)(0.70401)(0.70923)

-0.43619
= 0.55793-0.30893

0.43619
0.24900
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fl?lJJhJLUWTlfIJ  T &I  59”51’&’  ll&iO

LLR~~ZJ~~Y?TiJJllQJ  T &I 299”43’10”  Wkolfl

1.2 A = 312”14’53”, a = 31”13’20”  LLAt L = 35” lb

'din'1 LdWJ'lfl  A tJl7l?lil 180” fiJb%l  T QdnlJ~crol=?Yu~nuoJ~~~rar3~~UuuoJ~~J6nol-

cos(90”  - d) = cos(90”  - a) cos(p0”  + L) + sin(90”  - a)sin(90°  + L)(cos  360” -A)

V&I  sin d = sina(-sinL)icosacosLcpsA . . . . . . . . . . (1) -

rrwamnguoJbf6  eWi1

sin@”  -d) = sin(90”  - a )
sin(36Q”  -A) sin h

da cos d = cos a
- sin A sin h

:. cos d sin h = -cosasinA . . . . . . . . . . (2)

ntwmmg~~ii-d9a~6~i

sin(90”  - d)cos  h = cos(90”  - a)sin(90” + L) - sin(90”  - a)cos(90”  + L)cos(360”  -A)

* cos d cos h. . = sin accos  L-bos  a( -sin L)cos  A

= sinacosL+cosasinLcosA . ..I  *....*  (3)

HIT (2) &Jo  (3) Ia

i
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tan h = - cos a sin A
sinacosL+cosasinLcosA

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

9in (1)  M-h

sin d = (sin a)( -sin L)+cos  a cos L cos A

:. sin d = (sin 31”13’20”)(-sin  35”)+(cos  31”13’2O”)(cos  35”)(cos 312”14’53”)

= (sin 31”13’20”)(-sin  35”)+(cos  31”13’2O”)(cos  35”)(cos 47”45’7”)

= (0.51836)(-0.57358)+(0.85516)(0.81915)(0.67234)

= - 0.29732 + 0.47098

= 0.17366

’ d = sin-’ 0.17366. .

=  1 0 ”  l&Q

ilin (4)  M-h

t a n h  = - cos a sin A
sinacosL+cosasinLcosA

t a n h  = ( - c o s  31”13’20”)(sin  312”14’53”).
(sip31”13’20”)(cos35”)+(cos31o13’20”)(sin35o)(cos312”14’53”)

(- cos 3 1 o  13 ‘20”)(  - sin 47”45’  7”)
= (sin31o13’20”)(cos35”)+(cos31o13’20”)(sin35o)(cos47”45’7”)

( - 0.855 16)( - 0.74024)
= (0.51836)(0.81915)  +(0.85516)(0.57358)(0.67234)

0.63302
=  0.42461+  0 .32978
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z.

cos(90”  -d) = cos(90”  - a)cos(90”  + L) + sin(90”  - a)sin(90’  + L)cos  A
’ 6
HBI sin d = sin a( - sin L) + cos a cos L cos A

. sin d =. . sin 36”40’18”(-sin  45’)+cos  36”40’18”  cos 45’  cos 85”59’35”

= (0.59723)(  -0.70711) + (0.80207)(0.70711)(0.06988)

= (-  0.42231) + (0.03963)

zz -0.38268 ,

.  d  =  s i n - ’  ( - 0 . 3 8 2 6 8 ).  .

= -22”30’  M% 22”30’  16 l&l 202”30  LVdD

‘i%‘&  f11lUhJt¶JU  %I  22”30’  1’8 MdsEl 202”30’  LHfkI tttWlnn~llt+Lf~~~l

sin(90”  - d) = sin(90”  - a )
sin A sin(360”  -h)

91% cos  d cos a~ = - -
sm  A sm  h

. cos d sin h =. . -cosasinA

rrtxmnng~-tfi~ulN7

. . . . . . . . . . (1)

sin(90’  - d)cos(360”  - h) = cos(90”  - a)sin(90”  + L) - sin(90”  - a)cos(90”  + L) ‘cos  A

:. cos d cos h = sin a cos L T cos a( - sin L)cos  A . . . . . . . . . . (2)

HI5 (1) di?u (2) 14

t a n h  = - cos a sin A
sinacosL+cosasinLcosA
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’ tay h =
(-cos 36”40’18”)(sin  85’59’35”). .

(sin 36”40’  18”)(cos 45”)+  (cos 36”40’  18”)(sin 45”)(cos 85’59’35”)

=
(- 0.80207)(0.99755)

(0.59723)(0.70711)  + (0.80207)(0.70711)(0.06988)

-0.80010
= 0.42231+0.03963

= - 1.7320

.  h  =  tan“(.-  1 .7320). .

= 360”-60’  (.: dl tan  h  &l~r%kW  kRkdW!%J¶J7n)

= 300"

2 . 1  d  =  59”56’  LWfiQ,  h  =  299O28’ W%-WI  Lb%  L  =  44”45’  kVifiQ

cos(90” - a ) = cos(90” - d)cos(90” -L) + sin(90” - d)sin(90”  - L)cos(360”  --h)
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M%l  sina = sindsinL+cosdcosLcosh

. sin a =. . (sin 59O56’)(sin  44’45’) + (cos 59’56’)(cos  44”45  ‘)(cos  60”32’)

= (0.86544)(0.70401)  +(0.50101)(0.71019)(0.49192)

= 0.60928 +0.17503

= 0.78431

.  a  =. . sin-’ 0.78431
.

= Sl”39’23” I

Ml A

sin@”  - d )  = sin(90”  - a )
sin A sin(360”  -h)

cos d cos a~ =
sin A -sin h

. cos a sin A =.  . -cosdsinh . . . . . . . . . . (1)
.

mmphh-4~6~7

sin(90”  - a)cos A = cos(90”  - d)sin(90”  - L) - sin@”  - d)cc@O”  - L)cos(360°  - h)

.  cos  aces A = ,sindcosL-co!dsinLcosh. . . . . . . ...(2)

HI5 (1) &dfJ  (2) “,Fl

tanA  = --OS d sin h
sindcosL-cosdsinLcosh

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

:. tan A = (-  cos 59”56’)(sin  299’28’) 4
(sin 59”56’)(cos  44’45’) - (cos 59”56’)(sin  44”45’)co~(299~28’)

=
(- cos 59"56')(  - sin 60’32’)

(sin 59”56’)(cos  44”45’) - (cos 59”.56’)(sin  44’45’)(cos  60’32’)

(-0.50101)(-0.87064)
= (0.86544)(0.71019)-(0.50101)(0.70401)(0.491'aj

.

= 0.98885

. A = tan-’ 0.98885. .

= 44040'43"

MA 337(H)
d
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PI  n cos(90” - a) = cos~90”  - d)cos(90” + L) + sin(90” - d)sin(90”  + L)cos h

l&l sin a = (sin d)( - sin b) + cos d cos L cos h

:. sin a = (sin lO’)(  - sin 35’)  + (cos lO”)(cos  35”)(cos 40’)

= (0.17365)(  - 0.57358) + (0.98481)(0.81915)(0.76604)

= (- 0.09960 + 0.61797)

.= 0 .51837

* a  =. . sin-’ 0.51837

= ‘31’13’22”

Wl A

PlntanA  = -cos  d sin h
sin d cos L - cos d( - sin L)cos h

^

:. tan A = ( - cos lO”)(sin 40’)
(sin lO”)(cos  35”) + (cos lO”)(sin 35”)(cos 40”)

=
( -0.98481)(0X%279)

(0.17365)(0.81915)  + (0.98481)(0.57358)(0.76604)

-0.63302
= 0.14224 + 0.43271

’ -0 .63302=
0.57495

(t+wt%.uw,  Riauduuan)

= - 1.101

.  A  =  tan-I(-  1 .101).

= 360” -47”45’8”

= 312”14’52”

&Jl.fU  %d&h  diJfl-dl%J~JYCN T :O 31”13’22”  LttW~~u’nll~J  T %I  312’14’52”
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Wll cos(90° -a) = cos(90” t d)(cos 90” + L) t sin(90” t d)sin(90”  + L)cos(360”  -h)

. sin a =. . (-sin d)( - sin L) t (cos d)(cos  L)(cos h)

= sin dsin L+cosdcosLcosh

= (sin 22”30’)(sin  45”) t (cos 22”3O’)(cos  4!i”)(cos 300”)

= (sin 22”30’)(sin  45”) t (cos 22”3O’)(cos  45”)(cos 60”)

= (0.38268)(0.70711)  t (0.92388)(0.70711)(0.50000)
.”

=  0.2706Ot 0 . 3 2 6 6 4

= 0.59724

’ a =. sin-’  0.59724

= 36”40’21”
,

‘Wl  A

tanA  = --OS  d sin h
-sindcosL+cosdsinLcosh

= ( - s i n  22’30’)(
(- cos 22”30’)(sin  300”)

c o s 45”) + (cos 22’  3O’)(sin 45”)(cos 300°)

= ( - s i n  22”30’)(
(-co;  22”30’)(  - sin 60”)-
c o s 45”) t (cos 22”30’)(sin  45”)(cos 60”)

=
(- 0.92388)(  - 0.86603)

T--0.38268)(0.7071  1) t (0.92388)(0.7071  l)(O.SOOOO)

0:80011z
- 0.27060 + 0.32664

‘0.80011=
0.05604

=  14 .277

’ A = tan:’  14.277. .

= 88”59’36”
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3 . 1  S . T .  =  4h20m30”,  a  =  12h31m10s,  . d  =  24”30’

9* 0

36Tll i1in  S . T .  =  4?20m30s

LbRt a = 12h31m105

:. h = S.T.-a

= -9h49m20'+24h

= 15h49m20"

L&AZ e, = 24"30'

&ih fil~~~~U,,¶J¶J~~~3'busffo  d  =  24”30’  LLR: h  =  Uhi9”20”

3.2 S.T. = 12h15m20s,  n = 5h4m3s,  d = 15’16’20”

%?il l l f I S . T .  =  12h15m201

. h = S.T.-a.  .

= 7hllm17s

LLRt d  =  15”16’20”

&&4 filfifk~h~¶J¶J+lJ+Jh~~  d  = 15”16’20”  LLR’E  h  =  7hllm17”

4 . 1  S . T .  =  4h20m30”,  h  =  15h49m20s  LLRZ  d  =  24”30’

9 4  0
36911 ?In S . T .  =  4”20m30s

Lmt h  =  15h49m20’

. a  =. . S T - h  =  - 12h31m10s+24h
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4 . 2  ST.  =  12h15m20s,  h  =  7hllm17s  LLB: d  =  15”16’2O”

alin mn S . T .  =  12h15m20”

5 . 1  a  =  2hi5m50s,  d  =  89”6’  b6%  E =  23”27’

Pc(  0
35?Il F1lT-l  a = 2h15m505

%Xiia = 33057’30”

WI  B

Qlflsin/J  =

. sin /3  =. .

zz

=

=

‘jj =. .

=

97tltand  =

:. tan rl =

=

=

1

:. A =

i4A 337(H)

sin d cos E - cos d sin E sin a

(sin 89”6’)(cos  23”27’)  - (cos 89O6’)(sin  23”27’)(sin  33’57’30”)

(0.99988)(0.91741)-(0.01571)(0.39795)(0.55859)

0.91730 - 0.00349

0.91381

sin-’ 0.91381

66”2’  15”

.

sindsinc+cosdcos&sina
cos a cos d

(sin 89”6’)(sin  23;27’)+(cos  89O6’)(cos 23”27’)(sin  33”57’30”)
(cos 33”57’3O”)(cos  89’6’)

(0.99988)(0.39795)+(0.01571)(0.91741)(.0.55B59)
(0.82944)(0.01571)

0.39790+  0.00805
0.01303

31.155

tan“ 31.155

2 3 7



= 88”9’41”

5.2 a = 14"1'"57', d = 64”48’48”  NE E = 23”27’

94 0

36p11 mn a = 14~1'"57s

%¶b%l a 2 210”29’15”

91?lsin/3  = sin d cos E -cos  d sin E sin (Y

= (sin 64”48’48”)(cos  23’27’)  -(cos  64”48’48”)(sin  23”27’)(sin  210”29’  15”)

= (sin 64”48’48”)(cos  23”27’)  - (cos 64”48’48”)(sin  23”27’)(  - sin 30”29’  15”)

= (0.90490)(0.91741)  - (0.42857)(0.39795)(  -0.50735)

= 0.83016+0.08653

= 0.91669

:. p = sin-’  0 . 9 1 6 6 9

= 66"26'49"

WfltanI  = sin d sin E + cos d cos E sin a
cos a cos d

:. “tan I = (sin 64”48’48”)(sin  23”27’)+(cos  64”48’48”)(cos  23”27’)(sin  210”29’  15’2
(cos 210°29'15")(cos64048'48")

= (sin 64”48’48”)(sin  23”27’)  +(cos  64”48’48”)(cos  23”27’)(  -sin 30”29’  15”)
(-cos 3O"29'15")(cos 64"48'48")

= (0.90490)(0.39795)+(0.42857)(0.91741)(-0.50735)
(-0.86174)(0.42857)

0.36010-0.19948=
-0.36932

zz 0.160ci2  (rsrdlu&dn  th.Glu~~u)
-0.36932

= -0.43491

.  1 =  t a n - ’  ( - 0 . 4 3 4 9 1 ). . 1

Es 180” - 23”30’  17” (.: LflI&hJ~flChUb%WJ)
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94 a
a6911  M l  d

'i1lnsind = sin~cosc+cos~sinesin1

. sin d =. . (sin 6&02’15”)(cos 23”27’)+(coi  66”2’15”)(sin  23”27’)(sin  88’9’41”)

= (0.91381)(0.91741)  + (0.40614)(0.39795)(0.49949)

= 0.83834+0.16154

= 0.99988

:. d  =  sin-’  0 . 9 9 9 8 8

= 89"6'

Mla

Plntana  = -‘sin/3sinc+cosBcoscsinL
cos I cos /3

. tan a = (-sin 66”2’  lS”)(sin  23”27’)+(cos  66”2’  lS”)(cos 23’27’)(sin  88O9’41”). .
(cos 88”9’41”)(cos  66O2’15”)

= (-0.91381)(0.39795)+(0.40614)(0.91741)(0.99949)
(0.03208)(0.40614)

- 0.36365 + 0.37241zz
0.01303

0.00876
= 0.01303

= 0.67229

. a =. . tan-’ 0.67229

= 33"54'46"

&;su”u  %b?h  d  =  89’6’  LLR: a  =  33”54’46”
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6 . 2  b  =  66”26’49”,  A =  156”29’43”,  E =  23”27’

011  d

Plfl  sin d = sin p  cos E + cos /3  sin E sin 1

. sin d =. . (sin 66’26’49”)(cos  23”27’)  + (cos 66”26’49”)(sin  23”27’)(sin  156”29’43”)

= (sin 66”26’49”)(cos  23’27’) + (cos 66”26’49”)(sin  23”27’)(cos  66”29’43”)

= (0.91669)(0.91741)+  (0.3?987)(0.39795)(0.39983)

= 0.84098 + 0.06362

= 0.90460

. d = sin?  0.90460. .

= 64”46’  10”

?Intana  = -sinpsinz+cosBcosesinI
cos I cos p

. tan a =. . (-sin 66”26’49”)(sin  23”27’)  + (cos 66”26’49”)(cos  23”27’)(sin  156’29’43”)
(cos 156”29’43”)(cos  66”26’49”)

= (-sin 66’26’49”)(sin  23”27’)+(cos  66”26’49”)(cos  23”27’)(cos  66’29’43”)
( - s i n  66”29’43”)(cos  66”26’49”)

= (-0.91669)(0.39795)+ (0.39987)(0.91741)(0.39983)
(- 0.91701)(0.39987)

= -0.36480+0.14667
- 0.36668

= -0.21813
- 0.36668

(LffWLSU6JEI,  ki-2uL%wJ)

. a = tan-’ 0.59488

= 180”+30”44’51”  (~~51~jlli(l6Y~l~0jaWF1~a~ldlln~~lU)

= 210”44’51”

&¶~I4  %9!6<1  d = 64”46’10”  LbAt  a  = 210”44’51”
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= 49”50&

TP, = 90” - qa1uhJruPr

= 9 0 ”  - 15”38’

= 74”22’

LLRt  ZPN  = 90” - a:Ql _

= 9 0 ”  -62”37’48”

= 27”22’  1 2 ”

IviA  337(H)
2 4 1



cos  TZ = cos  TP,  cos ZP,  + sin TP, sin ZP, cos  P,

M”aO cos P,  = cos TZ - cos TP, cos ZP,
sin TP, sin ZP,

:. cos P,  = cos49°50'-(cos74022')(cos27022'12")
(sin 74”22’)(sin 27”22’ 12”)

= (0.64501) - (0.26948)(0.88805)
(0.96301)(0.45973)

= 0.40570
0.44272

T P ,  = ~~~-~I~~~JL~JHJPI
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= 900-(-19015’)

= 109”15’

LbK  ZP, = 90” - asipl

= 90”-38”55’

= 5105’

PT.4

Z

%%I  COSP,  =
cos TZ - CDS  TP, cos ZP,

sin TPN  sin ZPN

:. cos P,  = cos64”20’-(cos109”15’)(cos51’-‘5’)
(sin 109”15’)(sin  51’5’)

= mcos64”20’-(-sin  19”15’)(cos51°5’)~
(cos 19”15’)(sin 51’5’)

= (0.43313) - (-0.32969)(0.62819)
(0.94409)(0.77806)

= 0 . 6 4 0 2 4
0.73456

= 0.87160

* PT.4. . = cos-’  0.87160

= 29O21’17”

h&~  L’ZP,T = 29”21’17”

= lh57m25.1s
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T

cos TZ = cos TP, cos ZP,+sin  TP,  sin ZP,  cos P,

w%l COSP,  = cos TZ - cos TP,  cos ZP,
sin TPN  sin ZP,

. cos P,  = cos 68” - (cos 7O”)(cos  5 1”). .
(sin 70”)(sin  5 1”)

= (0.37461) - (0.34202)(0.62932)
(0.93969)(0.77715)
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0.15937
= 0.73028

= 0.21823

PN  = cod 0.21823

= 77”23’41”

= 5h9m34.75

TZ = 9 0 ”  -X%JflWJ~J

= 90” -24”12’

= 65”48’

TPN  = 90” - mlaJlhu6¶JpI

= 90”-13°16’  ,.

= 76”44’

ZP,  = 9 0 ”  - f&f@

= 90” - 45”24’

= 44”36’
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cos TZ =

do cos P,  =

cos TP, cos ZP,+sin  TP, sin ZP,  cos P,

cos TZ - cos TP, cos ZP,
sin TP, sin ZPN

c o s  P, =. .

=

=

r

. P, =.

zz

cos 65”48’  - (cos 76”44’)(cos  44’36’)
(sin 76”44’)(sin  44”36’)

(0.40992) - (0.22948)(0.71203)
(?.97331)(0.70215)

0.24652
0.68341

0.36072

cos-’  0.36072

68”51’20”

4h35m25.3”
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cosTZ  =

nJn  COSP,  =

* cos PN  =. .

cos TPk  cos ZP,  + sin TP, sin ZP, cos PN

cos TZ - cos TPN  cos ZP,
sin TP,  sin ZPN

cos51”34’-(cos 108”16’)(cos6~“46’)
(sin 108”16’)(sin  64’46’)

=

=

.=

. PN  =. .

=

=

cos51”34’-(-sin18°16’)(cos64046’)
(cos 18”16’)(sin 64”46’)

(0.62160)-(-0.31344)(0.42631)
(0.94961)(0.90458)

0.75522
0.85900

0.87918

cos-I  0.87918

28"27'21"

lh53rn49.4”
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= 9d”- 28”26’

= 61”34’

TPN  = 90” - wmJLhJtm

= 9l+8”16’)

= 98’16’

LLR::  ZP,  = 90=arQl

= 90”‘-  40”42’

= 49”18’

248

cos TZ = cos TP, Cos  ZP, + sin TP, sin ZP, cos P,

M%  COSP,  = cos TZ - cos TP, cos ZPN
sin TPy  sin ZPN

:. cos P,  = cos 61”34’ - (cos 98”16’)(cos  49”18’)
(sin 98”16’)(sin 49”lS’)

= cos61”34’-(-sin8”16’)(cos49”18’)
(cos 8”16’)(sin 49”18’)

= (0.47614)-(-0.14378)(0.65210)
(0.98961)(0.75813)

.

0.56990
= 0.75025
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= 0.75961

. P,  =. . co& 0.75961

= 40”34’13”

= 2h42m16.8S

C&.4 i~l~~ir~a7P?“osftU~~ln~~~~~~~l~~~ 12h  +2h42m16.8s  = 14h42m16.8s

M;Q  2 : 42 : 16.8 P.M. (Hk’h.?klS)

4.2 tXtjF142”45’  tbQ~r~Upl?lru1JuQJ~~JQl~RhilU  38’“36’  LLAXJlULilULYU

WW-J;rQl6l!%h  + 18’27’

3% bWJ&JiJ@llalVW~i  ZP,T  llZt%-h

TZ = 9 0 ”  -Xhl?lU~;r

= 90” - 38”36’

= 51”24’

TPN  = 90”-  eTmJLi1ut¶Ju

= 90” - 18”27’

= 71”33’

LLRE  ZPN  = 9w-dip

= 90°-42’45’

= 47”15’

Giqll

izos  TZ = cos TP,  cos ZPN  + sin TPN  sin ZPN  cos pN

n% COSP~  =
cos TZ - cos TP, cos ZP,

sin TPN  sin ZPN
\
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,

. cos P, =. . ~0~51~24’  -(cos71”33’)(cos47”15’)
(sin 71”33’)(sin  47”15’)

z-z (0.62388)-(0.31648)(0.67880)
(0.94860)(0.73432)

0.40905
= 0.69658

= 0.58723

PN. = cos“ 0.58723

= 54"2'21"

= 3h36m9.4"'

T Z  =  90=wk1m~u~;,

= 90"-0"

= 90"

T P ,  = 90”  - fl?luLiluruu

= 90"-20"32'

= 69"28'
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Ltat ZPN  = 9o”-Gip

= 90” - 16”49’

= 73011’

cosTZ  = cos TPN  cos ZP, + sin TPN  sin ZPN  cos P,

nio COSP,  =
cos TZ - cos TPN  cos ZP,

sin TP,  sin ZPN

:. cos PN  =
cos 90” - (cos 69”28’)(cos  73”ll’)

(sin 69”28’)(cos  73”ll’)

= 0 - (0.35075)(0.28931)
(0.93647)(0.95724)

-0.10147=
0.89643

= -0.11319

. PN. . = cos-‘(-0.11319)

= 180” - 83”30’2”

= 96”29’58”

= 6h25m56.1” .

= 12h  -6h25m56.1S

= 5 : 34 : 3.!) A.M.

~l~~l?Rln”oJ~U~5lng~~~~~~~~~~~~n  = 12h+6h25m56.1S

= 18h25m56.1S

= 6 : 25 : 56.1 P.M.
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lunlurvrdAau~3JnrJnaua7n  zIPAT’ lwmpm9rur~oia~~~~~

sin(90”  -PA) = tan(90”  - T’)tan(90” - Z’)

MS3 cos PI; = cot T’ cot Z’

= (cot 154”51’)(cot  110’32’)

= cot(l80” -25”9’)*cot(180”  - 69”28’)

= (-cot 25”9’)(  -cot  69’28’)

= (-2.1299)(iO.37455)

= 0.79175

PI;  =  cos-’ 0 . 7 9 7 7 5. .

= 3705’3”

ttoi  LP~  = 180°- Pr;

:. L P, = 1800-3705’3”

= 142’54’57”
L a

PlUFlQ  LZP~T  = 142’54’57”

= 9”31”39.8”

@hk4  t?Rl~QJOUrJrlnJ3Ynr~~a~Ql~~~~U  = 12h  -sh31m39.8’

MA 337(H)



TZ =

=

=

T P ,  =

=

=

LLAL  ZP,  =

=

=

90” - 3r~lJflay;l

90”-00

9o”

90” - flalaJliluLuu

90” -20”32’

69’28 ’

90” - Rt6p

90” -40”16’

49”44’

?+“a0  cos,P, = cos TZ - cos TP, cos ZP,
sin TPN  sin ZPN

:. cos P,  = cos 90” - (cos 69”28’)(cos  49”44’)
(sin 69”28’)(sin 49”44’)

I = 0 , -  (0.350!5)(0.64635)
(0.93647)(0.76304)

= - 0.22671
0.71456

= - 0 . 3 1 7 2 7

. P,  =. . cos-‘(  - 0.31727)

= 180”-71”30’7”

= 108”29’53”

= 7h13h59.5” ,
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1 )  d  =  +lY38’,  $ =  62”37’  bH&

94 0

ami i)lll  cash = -tandtan@

:. cos h = -tan 15O38’ .tan  62’37’

= (- 0.27983)(1:9306)

= - 0.54024

h = cbs-‘( -0.54024)

= 180”+57”18’,  180”-57’18

= 237”18’,  122”42’

= 15h49.2m,  8h10.8m

sin dLL~~mncosA = -
cos Q

’ cos A = sin 15”38’. .
cos 62”37’

= 0.26948
0.45994

= 0.58590

. A = cos-‘(0.58590). .

= 54’8’,  360”-54’8’
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Ltd&l A  =  305O52’

2) d = +20”, @  = 39” bPq’&

-J%Vll  ‘5lTl  c o s  h  =

. cos h =. .

=

=

:. h =

=

=

=

-tan d tan I$

-tan 20” tan 39”

(- 0.36397)(0.80978)

- 0.29474

cos-‘( - 0.29474)

180°+72051’29”,  180”-72”51’29”

252”51’29”,  107”8’31”

16h51m25.9S,  7h8m34.1”

sin dLLR3llncosA  = -
cos @

sin 20”. cos A = -. .
cos 39”

= 0 .34202
0.77715

= 0.44009

.  A  =  cos-’  0 . 4 4 0 0 9.  .
. =  63”53’25”,  3 6 0 ”  -63”53’25”

3 )  d  =  +  13”16’,  ,@ =  45”24’  LHib

-4 0
?Ip11  9117  cash  =  - t a n  d  t a n  @

:. cos h = -tan 13”16’  tan  45”24’

= (- 0.23578)(1.0141)

= -0.23910
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.  h = cos-I( -0.23910). .

= 180°+76”10’,  180”-76°10’

= 256’10’,  103’50’

= 17h4.7m,  6h55.3m

tmrain cos A = sin d
-ii&i

. cos A = sin 13”16’. .
cos 45’24’

= 0.22948
0.70215

4) d = - 18”16’, @ = 25”14’  bo’l%
94 D

ami  mn c0sh  =

:. cos h =
=

=

:. h =
=

=

=

bmmn cos A
/

:. cos A

h  =  17h4.7m  LWd

h  =  6h55.3m Lki

-tan d tan @

- tan( - 18”16’) tan 25’14’

- (- 0.33007)(0.47128)

0.15555

cos-l 0.15555

81”3’4”,  360”-81”3’4”

81”3’4”,  278”56’56”

5h24m12.2S,  18h35m47.8S

I

sin d=-
cos @

= sin( - 18”16’)
cos(25”14’)
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-0.31344=
0.90458

= - 0.34650

.  A  =  c o s - ‘ ( - 0 . 3 4 6 5 0 ).

= 180”-69”43’35”,  180”+69’43’35”

5 )  d  =  -8”!6’,  @  = 40”42”  II&

94 0
WI1 Pin cos h = -tan d tan @

. cos h =. . -tan(-8’16’) tan 40’42’

Y - (- 0.14529)(0.86014)

= 0.12497

.  h =  cos-‘0.12497. .

= 82”49’15”,  360”-82°49’15”

= 82”49’15”,  277’10’45”

= Th31”17”,  18h28m43S

’ cos A = sin(-8”16’). .
cos 40”42’

- 0.143787
0.75813

= -0.18965

’ A  =  c o s - ‘ ( - 0 . 1 8 9 6 5 ).

= 180” - 79’4’4”,  180’ + 79”4’4”

= 100”55’56”,  259”4’4”
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6 )  d  =  +20’32’,  Q  =  16”49’ W&l

NW1 Oll7  cos h = -tan d tan @

. cos h =. . - tan 20”32’  tan  16’49’

= (-  0.37455)(0.30224)

= -0.11320

.  h  =  cds-I(-0.11320)’. .

= 180”-83”30’,  180°+83030’

= %“30’,  263”30’

= 6h26m, 17h34m

sin dLLWtFllflcosA  = -
cos (a

:. cos A = sin 20”32’
cos 16’49’

= 0 . 3 5 0 7 5
0.95124

= 0.36642

.  A  =  cos-1  0 .36642. .

= 68”30’18”,  360”-68”30’18”

= 68”30’18”,  291”29’42” ’

vi& iJlt?l

(1) ma -r urU,-ri7~~gdlUrA’~~~~~~~~~~a~~~

ttQ%h’l  A  =  68”30’18”

( 2 )  m a  T unr:n’lAYJRnCjlWL~UYOU~lDY11~aL?IUJ

ttO%&l  A  =  291”29’42”’

h  =  17h34m  LLAtij

h  =  6h26m  LLAEij

I
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7 )  d  =  -12”28’,  Q =  37”22’  LH&

44 0

ami mn c0sh =

' cash =.

=

=

:. h =

=

=

=

-tan d tan @

- tan( - 12”28’) tan 37”22’

- (- 0.22108)(0.76364)

0.16882

cok’O.16882

80”16’51”,  360”-80”16’51”

80”16’51”,  279”43’9”

5h21m7.4s,  18h38m52.6s

sin dLLIsllncosA  = -
cos $a

’ cos A = sin(  - 12”28  ‘). .
cos 31”22’

= - 0.27161

. A = cos-‘(-0.27161). .

= 180”-74”14’24”,  180”+74°14’24”

= 105”45’36”,  254”14’24”

&isu”pr  GM-h

( I )  &11-J  T  vnrtrilASl~~~7Ur~UuOu~~~~~~a~~~  h  = 18h38m52.6s LLR5.i

LlOhh  A  =  105”45’36”

(2 )  @II-d  T  unr-n'l~~5901n~lML8uuou~lu'yu~a~~~  h  =  5h21m7.4s LWii

tL&hl  A  =  254”14’24”

8 )  d  =  -10”48’,  @ =  26”18’

a%?ll Wfl  cos h = -tan d tan @

. cos h =. . -tan( - 10’48’)  tan 26”18’

= - ( - 0.19076)(0.49423)

= 0.09428

. h = cos-‘0.09428.
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= 84’35’25”, 360”-84’35’25”

= 84”35’25”, 275”24’35”

= 5h38m21  6’ 18h21m38.4s. ,

. cos A = sin(- lCJ”48’). .
cos 26”18’

= -- 0.18738
0.89649

= - 0.20901

. A = cos-‘(  -0.20901). .

= 180” -77’56’9”,  180” +77”56’9”

= 102°3’51”,  257’56’9”

@Y&4  klM-il

9 )  d  =  +14”30’,  @ =  69”18’

Xinl  PVI cash =  - t a n  d  t a n  @

. cash  =. -tan 14”30’  tan 69”18’

= (-0.25862)(2X%4)

= - 0.68441

. h = co&  -0.68441). .

= 180”-46”48’40”,  180”+46”48’40”

= 133°11’20”,  226”48’40”

= 8h52m45  3” 15h7m14.7S, ,

sin dttemncosA  = -
cos @

* cos A = sin 14030°. .
cos 69’18’

MA 337(H) 2 6 1



= 0.25038
0.35347

262

h  =  15h7m14.7s u&x;

h  =  8h52m45.35 lra:d

t
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