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70. sinsin"'u- cos'v)
Let o =sin"‘uandp =cos v .
Then sna. =u, - %EOLE%, andcosp =Vv,0EB £p
coso = yW1- sina = yW1- U?
sinp = yf1- cos’p = y1- V*
sin(sin'lu- cos'lv) =sin(a - B) =sino.cosp - cosasinf

= Uux- yf1- U2 xyf1- V2

71. sin(tan'lu-sin'lv)
Let o =tan'uandp =sin*v .

Then tana =u, - g<a <g, andsing =, - %E[&Eg
1
seco = ftan‘a +1 = Ju? +1;  cosa =
Jui+1

. 1 w+1-1 u? u
sina = y1- cos’a = "1- :J = J =
* ¢ u®+1 u’ +1 w?+1l  fur+1
cosp = - sin’p = yf1- Vv
sin(tan‘lu- sin‘lv) =sin(a - B) =sinacosP - cosa sinf

u s 1 Uyl- V- v
= 1- 2-—)\/:—
Jui+1 u +1 u +1

72. cos{tantu+tan'*v)
Let o =tan *uandp = tan v .
Then tana. =u, - §<a <%, and tarp =v, - §<B<§

seca = yftana +1 = Ju?+1;  cosa =

u+1

’ u +1-1 u’ u
sSina _"1 COS o ]_- = =
+1 J u +1 JUZ+1 Jui+1

secf = Jtan’p +1=yV’ +1; cosp = Jvz_l
+
Vv +1- 1_J Vi v

‘,1 - = —_
SN = cos”p J v +1 vi+1 v+l 2 +1

cos(tan u+tan v) = cos(a. +3) = cosa cosp - sina. sinP

1 1 u \Y; 1-uv
D e—— Y —— - e—— X —— T —————————————
JE+1 WP+l JUP+1 W+l JE+ 1V +1

73. tan(sin'lu- cos’lv)
Let o =sin‘uandp =cos v .
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Then sina. = u, -g£a£%, andcosp =Vv,0£B £p

— _ Qn2oy — — 2. — sina — u
cosa = y1- sina = y1- u?;, tana Cosrialy
. _ 2 _ 7. _ Sn'?) _ - V2

sinp = y1- cos’p = y1- V*; tan[S—COSﬁ— =
C ] 6_ Vzg
. ; - V3
tan(sin* u- cos 'v) =tan(a.- p) = tana. - tanp <
1+tanatanp u 1- 29
N :

Tv- V-0
g wi- 12 g uv-\/l_u‘ll_v
8?/\/1 W +uwl- v20 vm+u‘h_
S wi- 12 P

74. sec(tan'u+cos ' v)
Let o =tan *uandp = cos ‘v .
Then tana =u, - %<a<p, and cog =Vv,0EB £p

1
Seca = Jtana+1 Ju +1  cosa =
Juz+1

+1-1 2
sino. = y1- cosoc—"l- Ju _J ;J -
u+1 u+1 u+1 uz+1

sinp = y1- cos? = W1- v2
seqtan* u+cos*v) = sec(a +f) =

1 _ 1
cos(a +f3) cosa cosp - sinasin
1 1

1 u 0 & 20
&uz+1  JuP+l 2 Ju2+1 Ju +15

1 _ Y2 +1

75. Show that sin"'v+cos™'v = g
Let o =sin"*vand p = cos ' v.
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76.

77.

Then sina = v= cosf}, and sincesina = cosZB 8> - a0, cosZD a5 - (x = cosp.

g’
v3 0,then & « E% so that 2 &5 - o and|3 both liein theinterval eO
v <0,then - ) £a<0,so thalész - Oy O and B both lieinthe interval éz,po. Either

ap P

way, Cosg’ - ao-cos[3 implies 7 o =0, ora +p = p Thus,sin'1v+cos'1v:§.

Show that tan *v +cot ‘v = %
Let oo =tan 'vand p = cot™v.

Then tano. = v = cotf, and since tam :COteZ oco COteZ aO—COt[S

v3 0,then Ea £ g SothataEp- o andB both liein the interval e0,2“

v<0,then - 5 £a <0, sothaZh - aSand p bothlieintheinterva ggpu Either

way, cotga% 8 cot |mpI|esz a=p, oro+p = p . Thus, tan'1v+cot'1v:%.
Show that tan® aei :ez- tan'v, if v>0.
_ 1@0 _ 1 1 .
Let o =tan’ evzandB =tan "v. Because\-/ must be defined, vt 0 andso o, * O.
_1_ 1 _ o) &
Then tana —\-/—m—cotﬁ and S|ncetana—cote§-ozg, Cota - a —cot[3
Becausev>0,0<a <% and so g o and § both liein theinterval
z‘a%,po_ Then, cot 28 83 - O—cot[S |mpI|esz a=f ora=%x-f. Thus,
tan 180 = g - tan'v, if v>0.

eve ~
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78.

79.

80.

81.

82.

83.

84.

85.

Section 8.4 Sum and Difference Formulas

Show that 0t *(€") =tan™*(e™),
Let © :tan_l(e_v). Then tan6 =€ ", so cadt= ei =e'.Since0£0 £ 2

(because eV > 0), cot'l(ev) =cot *(cotf) =0 = tan’ (e )

sin(si ntv+ cos'lv) = sin(si n'lv)cos(cos'lv) + cos(sin'lv)sin(cos'lv)

= vt ofl- V1- V=V +1- V2 =1

cos(si ntv+ cos'lv) = cos(s' n'lv) cos(cos' ! v) - sin(si n'lv)sin(cos'lv)

= J1- VV - vxf1- V2 = 0

sin(x+ h)- sinx _ sinxcosh+ cosxsinh- sinx _ cosxsinh- sinx +sinxcosh
a h - h
a- coshO

—COSXX(é‘_—- sin 8_2

cos(x+ h)- cosx _ cosxcosh- sinxsinh- cosx _ - sinxsinh + cosx cosh- cosx
h - h - h

- coshO
—-smx><é‘——-c xxg
5
Lot ap+ tand .
- T——é .. . anc—-=: .
2 O l+tan§§—:ﬂtane Thisisimpossible because A5 is undefined.
X2 - 90
& ,6__ €2 @ _cosh _
Ne7 - Vg™ 5~ Sno oY
cosgH a7 - Oy

If tana =x +1and tanp =x- 1, then
1 2 _ 2(1+ tano.tanp)
an(o - B) aetanoc tanp ¢ 0 tana - tanp

giﬂana tan[m
201+ (x+(x-1)) _ (1+ (x?- ])) 2(1+ x%- ]) e

x+1- (x-J Xx+1- x+1 2

2cot(a - B) = 2

6)— tan0,- tan6, _ m,- m

tand =tan(6, - 0.) = TTA N0 = T
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86. sin(a- B)sin@ - 6)sinf - 0)

= (sincx cosD - coso.sing)(sinf coso - cosﬁsin@)(siny cos - 005ysin6)
a&0s00 0 0s6 0
—smermocg—n coso~ smG(;smﬁg——h cos|3—sn6gs|nyg——h cosY-

—sn 6(;51 na8© 0sf coso, 38 o 3%036 cosp 02 3%036 _cosy X 00
§Sn0  sina ¢ gsm sn[&%ﬁ sno  siny &
=sin®6(sino(coth - cota))(sinB(coto - cot B))(siny(cotd - coty))

=sin*f sinasinp siny(cotp + coty)(cot a + coty)(cota +cot )

s .. . Rosp cosy Boso. cosy Boso  cosp €
:snaesnasnﬁsnyg, b, PV st . 2B & +—B=
sinpB  siny @sina Siny 2sino. . SiNP ¢

Rin(y +8)Fin(y + o) Bin(p +a) O
gsinpsiny Esmocsmy @smoc sinp

asin(180°- o) pasin(180°- B)pasin(180°- v)o
e sSnpsny ge snosny @ sSnasnp g

=sin*@sinasinf sinyg

=sn®0 sinasinpsiny

.3 . . & sSna @ Snp @ge sny §
=sn“0snasinfsiny 1= : X = :
b Yesnﬁsnyeesnasnyzesnasnﬁz

=sin’e
87. Thefirst step in the derivation
apo
tano +tanéh+
1- tanB tang——

isimpossible because tang——ls undefined.

po

x
tangﬂ + E+:
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