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Solution 1

cos z; = sin¢sind + cos ¢ cos§ = cosz; = cos (¢p — ) = sinz; = sin(¢p — &) = sin¢ cos§ — cosp sin§

A=90°
sind =sin¢ cosz+ cos¢psinzcosA = sind =sin¢cosz, © sing =

sind deviding by (sin §)

siné

CoS Z,

sinz; sind + cosz; cos§ = sin¢ =

[cot§ = cscz; secz, — cotz |

cos z,

deviding by (sin ¢)

c0s z, sin¢ — sinz, cos ¢ = sin§ =sin ¢ cos z,

|cot ¢ = cotz; — cosz, cscz |

Solution 2 (figure in appendix)

sin(90 —y)  sin(90°)
sin ¢ ~ sin(90° — &)

= [cos1) = sin ¢ sec§|

Solution 3

sin¢g cos H = cos¢g tan§ + sin H cos (90°) = cosH = cot¢ptand,cosh = —tan¢ptan§ = coshcosH = —tan? §

= [cosh cosH + tan? 5 = 0|

+1.002738

Hyaaveran = 102°.320, Ayjaaperan = 66° 158 = AT = 2"24™39 (siderial time) —— |2/24™.3 + 0™ 1

Solution 4 (figure in appendix)

dif frentiating
_

5 mile/hour

Ar = vAt = Ax = —vAtsinA = —v sin A AH ,cos z = sin ¢ sin § + cos ¢ cos & cos H
inzA 8 sin H AH sinA —sinH . —Az v Az
= —_— = = = = =
sinz Az = cos ¢ cos J sin "cos b sinz sinA cos ¢ x cos ¢

Solution 5 (figure in appendix)

360°

24 hour
1

3

(z; — z1) sec p

C=90°—¢ =NQ+ QZ,cosNQ cosH = sinNQ cot(90° — §) —sin H cot 90° = tan NQ = cotécosH = NQ = x

sin H _ sin 90°
sinQS ~ sin(90° — &)

cosQZ =coszsecy =|C = x + cos™!(cos z secy)
NQ QZ

Solution 6 (figure in appendix)

= sin QS = sinH cos§ = QS = y,cos QZ cosy + siny sin QZ cos 90° = cosz =

-5
SS' = cos‘l(?),cosSS’ =sindsind’ + cosScosé' cos(a —a') >a —a’' = H — H = 60° = 4"siderial time

+1.002738 ————— .
———|3"59™21°%|solar mean time




Solution 7

sindA sinnp

= sinA = cos§secpsing = Apgy:n = 90° = | A0 = sin~(cos 8 sec ¢)|

cosd  cos¢
Solution 8
UT = GMT = MT + 1 = GMAT + 12"m = HAMS + 12" + [, HAMS = 9"27™ := H,ST = RAMS + HAMS = 9"48™

sin§ = sin¢ sina + cosacos ¢ cosA = |§ = 5°41|,sina = sin¢ sin§ + cos ¢ cos§ cosH = H = 2"15M8S

ST =H + a = |a = 7"32™525|,|Star: Procyon, a CMi |

Solution 9

H = Hgreenwicn £ 1= H = 19"4™ sina = sin ¢ sin§ + cos ¢ cos § cos H = [a = 37°.92

sinA —sinH

= [4=58°0]

cosd cosa

Solution 10

Apax = sin"I(cos §sec p) = & = cos™1(cos ¢ sin A gy) =
Solution 11

. . diffrentiating ) sinz
cosz =sin¢sind + cos ¢ cos§ cosH —— > sinzAz = cos¢pcosdsinH AH > AH = —— Xk
cos ¢ cos § sin H

sinA —sinH u —Az A= i b
= = =— > =

cosd  sinz sin A cos ¢ | zcscAsec g

Solution 12

. . . dif frentiating . . .
sina = sin ¢ sin § + cos ¢p cos § cos H ———— cosa Aa = cos ¢ sin § A¢ — sin¢ cos § cos H A¢p — cos ¢ cos § sin H AH

. . sinA —sinH . )
cosacosA = cos¢sind —sin¢ cosd cos H, = = —sinH cos§ =sinAcosa
cosd cosa

cosaAa = cosacosAA¢ + cosasinAcos¢p AH =>|Aa = A¢ cos A + AH sin A cos ¢ |

Solution 13

cosacosA =cos¢sind — sin¢g cosd cos H,sina = sin¢ sin§ + cos ¢ cos § cos H, H: cte

dif frentiating . i Aa
—— > cosalAa = (cos¢psin § —singcosdcosH)Ap =cosacosA Ap = Ap = p—

) ) ) sind — sinasin ¢ Aa cosa cos ¢
sind = sinasin¢ + cosacos ¢ cosA = cos 4 = = |A¢p =

cosacos ¢ sind — sinasin ¢

Solution 14




a—a'
an(=5—)~@x i@ -5) o

a—a'
tan( _X> = — 7 = — 7 COt( ) = ﬂ
2 1+tan(a Za)tan)( sin(8" + 8) 2
a—a' a—a'\ sin(d’' —9) a —a
tan( 2 ) —F _ tan( 2 ) ~ sin(8" + 9) cot( 2 ) simplifying

= tany = sin(6’ — 8)

a—a'\
LHhant=7) 1+ qeEo)

cot(a 2_ a) tan(a _2 ¢ )

-1

!

—Za )cos6’sin8—sin6’cos6cot< 2—0:

siné’cosd + sind’ cosd —sind’ cosd + cosd’sin §

—_— a’

tan(a 20: )siné"c058+tan<a

a

)+cos§’c055 cot( 2—a>

! ! ! !
. a—a a—a . a—a a—«a
sin 6’ cos 6 tan( > )+cot< > ) + cosé'sind tan( > )—cot( 5 )
__2 _—2cos20
tan 6+cot6—sin29 tan @—cot 6= Sn20
2 — 7
sin(a—a’) N 1 tané’cotd — cos(a — a')

2cosd’'sind

sin(fa —a')

sin¢cosH = cos¢ptand + sinH cotA,sin ¢ cosH' = cos¢ptand’ + sinH' cotA', A=A H —H=a—a'

sin¢cosH —cos¢ptand  sin ¢ cos H' — cos ¢ tan &' sin¢ sin H cosH' —sin¢ sinH' cosH + cos¢ sinH' tan §

> > tand’' =

sin H sin H' sin H cos ¢

sin¢g sin(H — H') + cos ¢ tan§ sin((H' — H) + H) , ,
= - JH—H =a —«a
sin H cos ¢
_ —singsin(a —a’) + cos ¢ tan  sin(a — a') cos H + cos ¢ tan § cos(a — a') sin H
h sin H cos ¢
—sin ¢ sin(a’ — a) + cos ¢ tan 6 sin(a — a’) cos H + cos ¢ tan § cos(a — a’) sin H ,

¢ sin( ) ¢ s(ianog¢> ¢ ( ) cotd — cos(a — a')

tan y = .
sin(a — a’)

—tan¢gcoté +cosH siny
sin H

= —tan ¢ cotd cos y + cos H cos y = sin H sin y :|cos()(+H) =tan¢>cosxcot6|

cosy

Solution 15 (figure in appendix)

x = h|cot Amax (5=0%)| Y = h|cot aA=90°,6=£|

sina =sin¢ sind + cos ¢ cos§ cosH ,sind = sinasin¢g + cosacos¢pcos4d =

!

Solution 16 (figure in appendix)

§ = 0° = Gpay (5=0%) = £(90° = §)
sin ¢

= x =hcot¢,y =hcoty = [x = ytany tan |

= &€ = SINAy=90°5=¢c = = Ay=90°5=¢ = Y




§=0°%A=180°+6,sin¢cosH = cosptand + sin H cot A = [tan H = sin ¢ tan 0

8§=H=0°

sina =sin¢sind + cos¢pcosdcosH = & = amax (5=07) = £(90° — @), b = h cot Apay (5=0) SIN O =
Solution 17 (figure in appendix)

91 cm .tan 30° = 0°.019 sinx _ sina oy = 0°.094 AT = X
Tokm = O Gag0s Teimoe ¥ T 0M 094 AT = o5

A:west =90° = § = 0°,a = tan"I(

x 24" = [22.5 5]

Solution 18

AL AL AL
cosé cos—- = sin § cot(90° — ¢) — sin7cot 90° > tanStan¢ = cos —

AL
cosH,—q- = —tanétan¢ = NT = 2 x (180° — cos™!(—tand tan¢)) = 2-2— = |[NT = AL

cosAL
COS2

Solution 19 (figure in appendix)

x cosdcos(a—6)] [x cos &' cos(a’' —0")| 1x' 1 0 0 7rx
[Y] =[cosésin(a—0) |,|y'|=|cosé sin(a’ = 0" | .|y | = [O cosi sin il [Y]
z sin 6 z' sin &’ 7' 0 —sini cosillz
( xX'=x = |c056’cos(a’—0’)=c056cos(a—6)|

= { y' =ycosi+zsini = |cos§’sin(a’—0’)=cos6sin(0(—9)cosi+sin6sini|

tz’ = —ysini+ zcosi = |sin §' = —cosésin(a’—0')sini + sin6cosi|
cos 8 cos(a’' —0") = —0.740 sin§’ = 0.485 = &' = 29°0'
cos §'sin(a’ — 0") = —0.466 ,4cos 8 cos(a’—0) = —0.740 = a' = 262°47'0r 327°12" = |’ = 327°12'], [6' = 29°0']
siné&’ = 0.485 cosé'sin(a’ —0") = —0.466 =  a' =327°12'or 82°48’
Solution 20
sina sina
Solution 5 = 90° — ¢ = tan ! (tanp cos H) + cos™%( ),siny = sinpsinH = ¢ = 90° — tan"!(tanp cos H) — cos™1(
cosy cosy
op p? 0%¢ . . _, sina
¢ =dp= t p(%)pﬂ, + 7($)p=0 + -, ¢$p=0 =90 — tan™*(tan 0° cos H) — cos (cos 00) =a
1 —sinysina O_y\
(@) | CoszpCOSH cos’y dp | — cosH
p/ 1+ tan?pcos?H sin?a
cos?y
p=0

2sinp 2 T 2 cos?Hsinp
(62¢)> ~ _(cos3pCOSH) (1 + tan®p cos® H) (COSZPCOSH)(icosgp )
p=0

(1 + tan? p cos? H)?




sin2 a |—cos®y — 2 cosy sin? y y\*> —sinysinad?y (_2 sin® a ;)123};)
- [ sina (—) +—=— ]

— smy sina ay)
cos?y cos*y dp cos?y 0dp?

cos?y

(
sin? a

2= cos?y

sin? a Jp=0

cos?y

dy . %y 2%¢ +cosa[—sinasin?H] -0 _ -
(siny)p=p = 0,(cosy)p=o =1 (ap)pzo =sinH , W L =0 = a_pz ) =0+ s’ a = Ftanasin* H

acceptmg+ ¢ 2(]5 2 radians to arc seconds

— ¢ = ¢p0+p( )pg ( )p0+ —a—pcosH+p?tanasin2H+---

e (psin1”)? . p* : b
¢sinl” =asinl” —psinl cosH+Ttanasm2H+---: ¢Ea—pcosH+7tanasm2Hsm1

Solution 21

H? d?z H3 d3z H* d*z
cosz =singsind + cos¢pcosdcosH ,z = zy- 0+H( )H e (dHZ)H ot (W)HZO +ﬁ(m)yzo+-~,zH=0=¢—6

Derivating main formula . dz SsinH (dZ) 0
—SINZ—— = —CO0S COS O SIn = (—)y=g =
dH ¢ dH"H=°

Derivating formula above

dz d%z d%z cos¢cosS  cos¢pcosd
—CcoSz (—) —smz———cos¢cos5cosH=>(W)H=o= = =

dH dH? sinzy—o  sin(¢p — &)

Derivating formula above (dZ) ) dz dz dz dZZ i d3Z SsinH dBZ 0
T AT . o — = (—)pyon =
sinz a0 cosde 4z —co sde e sinz FITE cos ¢ cos § sin (dH3)H_°
dz d?z
dH dH?

—3C0SZ

Derivating formula above dz 4 ) dz d2 dz 2 dZZ d2Z 2 dz d3Z dz d3Z
cosz (—) + 3sinz (—) ——+4 3sinz (—) ———3c0sz|(——=) —3cosz ————coSZ ———

dH dH) dH? dH/ dH? dH? dH dH?3 dH dH?3
d?z
d*z P d*z cos ¢ cos & + 3 cos zy=o (Fgz) =0 cos ¢ cos § 3 cot(d — &) cos? ¢ cos® §
_ _ = - — — — P —
SNz i dH* = cos ¢ cosdcos G H4)H O sin zy— sin(¢p — 6) cot(¢ sin?(¢ — &)
d?z a, 2@y d*z 2 a,? 2,
:(de)H=0 H= Hz ‘(dH‘l')H:O=_F_12C0t(¢_6)m=_ﬁ_24a2
2 sin? >
H22a1 H*/ 2a;, 2a N H? —
$2_¢ 5+H(0)+2 H2 (0)+ﬁ(_F_?_24a2)= ¢—5+ 1—ﬁ al—a2=>|z=qb—6+a1—a2

Solution 22

A=90°
sind = sinasin¢g + cosacos¢ cosA,sind =sinesinL. = sinesinL =sinasing = |¢—51n 1(smLsm.scsca)|

Solution 23




$=45°4=90°
sin ¢ cosH = cos¢ tand + sin H cot A = cosH, =tan§,24" > H, > 12" = sinH; = —/1 —tan?§

p=45°
cosH, = —tan¢tand = cosH, = —tan§,0" < H, < 12" = sinH, =1 —tan?§

cos (H, — Hy) = cos H, cos H; + sinH, sinH; = —tan?§ — 1 + tan? § = cos (H, — H;) = —1 :|H2 —H, =12":cte

Solution 24
n=90° 1
Solution 7 = Apgein = 90°,c0s(90° — a) cosn = sin(90° — a) cot(90° — §) —sinncotA = tandg, = andcosa
sinA sinn —sinH . —cosasind ., . cos
= = SsinH =————,sind 5, = ——
cosé cos¢ cosa cosé cos ¢
t 2
H—-H
dA ( Amax) d*A _t? d*A
A= Amax + (H - HAmax) (E)Amax + 2 (dHZ)Amax toe= M= ?(dHZ)Amax
0
. H tan & + sin H cot A derivation ) nH o ot A sin H dA derivation
= _ = —_ —_
sin ¢ cos cos ¢ tan sin H co sin ¢ sin cos H co SnZAdH
daA .
) . sinH dA cosH dA 2sinHcosAdA sinH d?A @@4max=0 )
—sin¢ cosH = —31anotA—Sin2Ad—H—sin2Ad—H+ SPA  dH  SnZAdH? = sin¢ cos H —sin H cot A4 =
sinH d%A d?A cosptan§ sin® Apg, 9> t?
cos¢ptand = m(mhmm = (W)Amax = T = —sin“dtand, ., = AA = —sin 6 tan Ay
radians to seconds and arc seconds o, (15 tsin 1”)2 N 152¢2 2
AAsinl"’ = —————sin“ dtan 4,4 = |AA = — sin 1" sin“ § tan A4,
Solution 25
sinA sinn —sinH ), ns 5 tution 21 dz i A ) 5
= = = —_ = — = — = —
036~ cosp sng °S ¢ cos sin § cos z — cos 6 sin z cos 17, solution I sin A cos ¢ sinn cos
dz
TdH
. . i derivation —_— i i dT] i i . . i
sinz cosn = sin ¢ cos § — cos ¢ sin § cos H ———— —cos zcosn sinn cos § — smzsmnﬁ = —cos¢sindsinH = sinzsinnsind
dn  —(cos zcosncosd — sinzsin §) dn d’z d dz dn
9= sin 3 :d—H=cos¢)cosAcscz 'ng(d_H = —cosncosdd—H
- . 5 derivation 2 dA 5 dn 5 p cosd cosn cos ¢ cos A
= —_— —_—= —_—= =
sin 4 cos ¢ = sin7 cos cos A cos ¢ 7 = cos 8 cosn—m = cos § cos cos ¢ cosA cscz prg
. . dn dz
dA  cos 8 cosn derivation |d2A 5 - SIn7 sinz 777 + €os7 CoS Z 7z
= —= =
dH sin z anz ~ < sin? z
Solution 26




sin ¢ sin & singsind  cos¢pcosé + singsing  cos(¢p —§)

H
cosH = —tan¢tand = — =>1—cosH =2sin?—=1+

cos ¢ cos b 2 cos¢pcoss cos ¢ cosd " cos¢cosS
H singpsind cos¢pcosd — singpsind cos(¢p+6 H cos(¢p —46
1+cosH=2cos’==1-— ¢ = ¢ ¢ = (@ +9) tanz—zL
2 cos ¢ cosd cos ¢ cosd cos ¢ cosd 2 cos(¢p +6)

Solution 27

cosH, = —tan¢tand; ,cosH = —tan¢tand ,2H; = H,cos(2H) = —tan¢tand = 2cos? H — 1 = 2tan® ¢ tan®§; — 1

ﬂ‘tanqﬁtanS =1 — 2tan? ¢ tan? 61|

Solution 28

cosH=—tan¢tand = sinH = —/1 —tan? ptan2 § , cos H; = —tan ¢ tan §; = sin H; = —/1 — tan? ¢ tan? §;

sqr
cos(H — H;) = cosH cosH; + sinH sin H; = tan? ¢ tan S tan §; + \/1 + tan* ¢ tan? § tan? §; — tan? ¢ tan? § — tan? ¢ tan? §; —

1—sin?(H — H,) = 2tan* ¢ tan? § tan? §; + 1 —tan? ¢ tan? § — tan? ¢ tan? §; +

2 tan? ¢ tan? § tan? §; 4/1 + tan* ¢ tan? § tan? §; — tan? ¢ tan? § — tan? ¢ tan2 &,

x cot? ¢

= 2tan® ¢ tan® §tan? 5, cos(H — H;) — 1 +sin?(H — H,) = —1+tan?¢ptan®?§ +tan®ptan?s,  H—H =a;—a =

2tan? § tan? &, cos(a; —a ) —cot? ¢ + cot?¢ sin?(a; —a ) = —cot? ¢ + tan? § + tan? 6,

= ‘cot2 ¢ sin?(a; — a) =tan? § +tan? §; — 2tan? 5 tan? &, cos(a;, — a )|

Solution 29
siné dif frentiating cosd AS . —sing
C0SAg—p° = m, cosHy—ge = —tangptan§ ———— —sind, ¢ Al = W' —sin H,_ge AH::OO = W
sinA —sinH i ) singp  cos¢sinAg_ge rad to mins 5
055~ cosg _ Sindg=g = — sitiflaco- cOS §=>m= r—y - Agegr = |DAgegr = 15mcos? § csc @
Solution 30
Equator
sina = sin¢sind + cos¢pcosScosH = sin(—18°) = cosd cosH = H = cos™1(—sin 18°sec §)
T T radians to hours 12

H- 5= sin!(sin 18°sec §), AT = 2 (H - E) = 2 sin™!(sin 18° sec §) = AT = ?sin‘l(sin 18°sec§)
Solution 31

lution 35 = 2 cos? ¢ sin? - = 1 0 cos(n' —1) =T = f(' ):( ar ) 0
solution cos® ¢ sin®= =1 —cos68 cos(n’ — = - —_— =

2 n n n T’ d(T]’ - T’) Tmax
Gar=), =

derivation ) T T dT . = T in .
——2cos* ¢ smicosim = cos O sin(n' —n) > sin(n" =M, = 0= cos(m —nr, .. =




2] sin 5 6=18° radians to hours 2
=1 —cos @ = 2sin? 5 Trax = 2 sin_l(m) = Toin = Esin‘l(sin 9°sec ¢)

T,
. max
2 cos? ¢ sin? ——

Solution 32

—sin18° —sin¢ sin§

sina = sin¢sind + cos¢p cosdcosH = cosH = ,—sin18° —sin¢gsind < 0 & |§]| < 18°

cos ¢ cosd
Nt bt
>0

= cosH < 0= H>90°T =2H =T > 180° or [T > 12"
Solution 33

—sin 8 — sin ¢ sin(—¢ + y)

ICOS - cos ¢ cos(—e + x)
sina = sin¢siné + cos¢ cos§ cosH = L . —sin — sin ¢ sin(—e)
cosH' =

cos ¢ cos(—¢)

,siny = y,cosy=1,H <H' = cosH > cosH'

—sinf —sin¢sin(—e+ ) —sinf —singsin(—g) —sinf +sin¢sine — ysingcose S —sinf +sin¢gsine
cos ¢ cos(—e + y) cos ¢ cos(—¢) cose + xsine cos ¢

—sinfcose + singsinecose — ysin¢gcos?e > —sinf cose — ysin@sine + sin ¢ sin £ cose + y sin ¢ sin® & =

xsin@sine > ysing = [sinfsine > sin |

Solution 34
360°
¢ >90°—85—-18°= § > 90° — (¢p + 18°),sind = sinesin, A = 365 d
2 . _, cos(¢ +18°) i 365 90 ] 73 _, cos(¢ +18°)
= _— S = —_ = —_— —_—
s = s (g ) 360° )| = |36 sine )
Solution 35

. . . . . sinnp  —sinH
sina = sin¢sind + cos ¢ cos § cos H,cosa cosn = sin¢ cos§ — cosp sind cosH, ¢ =
cos cosa

| u —sin¢ sin§ . 5 15 cosH' sinm’ -
= = = = — - —
{ a cos c0s $ 0S8 ,cosn’ = sin ¢ cos cos¢sind cosH',sinn sin H' cos ¢ gy
—sinf —sin¢ sind singpcos§ —cos¢psindcosH —sin H cos ¢ ’ N
ta=—0=>cosH= ,Co0sN = ,sinn) = ———
cos ¢ cos & cos 6 cos 6
cos(n’' —n) = cosncosn’ +sinnsiny’ =
—sin H cos ¢

(sin ¢ cos & — cos ¢ sind cos H

o ) (singpcos§ —cos¢psindcosH') + ( p— ) (=sinH'cos ¢) =

s [sin? ¢ cos? § — sin ¢ cos ¢ sin & cos § (cos H + cos H') + sin? § cos? ¢p cos H cos H' + cos? ¢ sin H' sinH] =

p—— [sin? ¢ cos? § + sin ¢ sin § sin @ + 2 sin® ¢ sin® § — cos? § cos? ¢ cos H cos H' + cos? ¢ cos(H — H')] =




v [sin? ¢ cos? § + sin ¢ sin § sin @ + 2 sin? ¢ sin® § — sin ¢ sin § sin § — sin? ¢ sin? § + cos? ¢ cos(H — H')] =

[sin? ¢ + cos? ¢ cos(H — H)] = CL [1—cos?¢p (1 —cos(H—H"))]= CL(l — 2 cos? ¢ sin? (H - H’>) N

cos @ os 6 os 6 2

T T
cos B cos(n’ — 1) = 1 — 2 cos? ¢ sin? i 2 cos? ¢ sin? 5= 1—cosBcos(n’' —n)

Solution 36

sinff = sinéd cose — sinecosd sina sinf =—-0.276 = B =—-16°2'

cosf cosA = cosa cosd = 1{cosfcosd=0.048 = A=87°10'0r 272°50' = |B = —16°2'|,|A = 87°10’
cosfsind =sindsine + cos§ cosesina cosfsind =0.960 = A1 =287°10"0r 92°50'

Solution 37

cos & cos & ) ) ) ) sind sine + cosd cosesina
————,cosfsind =sindsing + cosd cosesina = tand =

cosfcosd =cosacosd = cosf =

cosA cos @ cos o

sind; sine + cos§; cosesina; sind, sine + cos §, cos e sina,

tanA; =tani, = =
CoS @4 COS 8, cos a, cos 4§,

sin §; sine cos a, cos §, + cos d; cos £sin a; cos a, cos §, = sin d, sine cos a; cos §; + cos J, cos € sin @, cos @, cos §; =

cos &, cos 8, cos ¢ sin(a; — a,) = sin ¢ (cos a, cos §; sin§, — cos a, cos §, sin §;)

= |sin(oc1 — a,) = tan ¢ (cos a, tan §, — cos a; tan §,) |

Solution 38
dif frentiating . . . B=0 cosasind AS
cosfcosA =cosacosd,a:cte ——— > —sinffcosA A —cos fsinA Al = —cosasind A = ALl = BT
=sinAsine
siny sineg siny  sin90° B B sind cosasin d sinAsing

o L A= = T =g T (B sing cotd]
sina  siné 'sinf  sinAd siny  sinasine A sinAsinasing B

Solution 39

tané§ tan & tan

= = = 5 = tan§ (1 + 2¢?) = ¢ = tan"'(tan § + 2¢g* tan §)
sin(z — —2q) ¢0s2q¢  ;_ (29)*

2 1 2

tane =

) 2g%sinéd
tan"!(x + Ax) —tan"lx = i = tan"!(tan§ + 2g%tan §) — tan~!(tan §) = 29 tand _ Tcoss q?sin 28
T 1+x? 1+ tané? 1
cos?§
= e—68=qg’sin28 > s = 6+qzsin26‘
Solution 40
cos GS = sin §; sin 85 + cos 6 cos §; cos(a; — ag) = c0s90° = 0 = cos(a; — @) = —tan §; tan &, tan &g = tan € sin a,




) ) ) tan §; tan € + sin ag
= cos a; cos a; + sina; sinag = —tan §; tanesinag = tanag = — ,tana; = tan A, cose
cos ag

tan &g tan € + sin g As =0°.84 =

=
COS Qg COS € As = 180°.84 = |02

= tanidy = —

Solution 41 (figure in appendix)

= sin @ =cos §, sin(a — ay) cscr = |cos 6 da = cos §y sin(a — ay) cscr dr

{sin@ dr = cos§ da Sin6 _ sin(a — ao)
cos@dr = —d§ 'cosd, sinr

sinr cos 8 = sin §, cos § — cos §, sin § cos(a — a,) = |d6 = [cos 8§, sin & cos(a — ay) — sin &, cos 8] cscr dr|

Solution 42

T
T =ay + Hy,a, = 18",6, =5 —&cosz= sing sin§ + cos¢ cosd cosH,H = T — 18"

= |z, = cos™I(sin ¢ cos € — sin & cos ¢ sin T)|

o
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