Chapter 8

Analytic Trigonometry
8.1 The Inverse Sine, Cosine and Tangent Functions

1. sn’(0)

We are finding the angle 6, - %EB £ % whose sine equals 0.

sno=0 -L2rogk
2 2

6 =0® sin*(0)=0

2. cos'()
We arefinding theangle 6, 0 £6 £ p, whose cosine equals 1.
cosb =1 O0£6£p

0 =0® cos (1)=0
3. snl(-1

We are finding the angle 6. - %Ee £ % whose sine equals —1.

sno=-1 -2gpel
2 2

0=-2@ sni(-1=-2

2 2

4. cost(-1)
We arefinding theangle 6, 0 £6 £ p, whose cosine equals—1.
cosH=-1 O0£60E£p

0=p®cos’(-1)=p
5. tan’(0)
- P P
We are finding the angle 9, - > <B< 5 whose tangent equals 0.
P P

tand =0 -—<0<-—
2 2

6=0® tan''(0)=0
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6.

10.

tan (- 1)
- P P
We are finding the angle 6, - 5 <6< - whose tangent equals —1.

tang=-1 -P<p<P
2 2

:-E i (- :-B
0 4®tan (C)] 3

&fs5C
sin'lgﬁi_
2 ¢
We are finding the angle 6, - %Ee £ % whose sine equals ‘e,;
sno=Y2 _Pgggl
2 2 2
&f50
e :E ® 1 J—ZZ— p
4 25 4
-1fR/30
fan €3 o
- P P NE
We are finding the angle 6, - > <B< > Whose tangent equals .
o =Y3 _PogcP
3 2 2
p_ . REO p
6 ==® tan ==
6 § 35 6
tan'l(\/é)

We are finding the angle 8,- = <6 < % whose tangent equals /3.

NIT o

tand =3 -%<e<

ST

We are finding the angle 6. - %EO £ % whose sine equals -
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15.

17.

19.

21.

23.

25.

27.
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sno=-¥3 _Progh
2 2 2
& 20
p=-2@ sm'lg- é::-g
3 2g 3
cos'1§ %’;;
We arefinding theangle 6, 0 £6 £ p, whose cosine equals - > -
COsH = % O£0E£p
& 20
0 :@ ® Cos'lg_ éz:ﬂ)
6 25 6
i J20
Sin ng
. P p .
We are finding the angle 6, - 5 £O L - Whose sine equals - g
sno=-Y2 _Progh
2 2 2
&e »0
0=-R@gnig ¥2:-.P
4 2g 4
sin'*(0.1) » 0.10 14. cos *(0.6) »0.93
tan™(5) »1.37 16. tan*(0.2) »0.20
&0 @0
Ccos 88!'25» 0.51 18, sin gsia» 0.13
tan™ (- 0.4) » - 0.38 20. tan'(-3)»-1.25
sin'(-0.12) » - 0.12 22. cos'(-0.44) »2.03
&0 &[30
-1 - ) Vo
cos g?a» 1.08 oq SN g = 5» 0.35
sin[sin*(0.54)] =0.54 26. tan|tan’'(7.4) = 7.4
1€ apsu_ 4p . -16; 2 Pu_ P
cos écosé 500" 5 28. dgin és Ny 100g- " 10
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29.

31.

33.

34.

35.

36.

37.

38.

39.

tan|tan (- 3.5)| =- 35 30. codcos ‘(- 0.05) = - 0.05
. @ 3psl_ 3D 16, 32Ppu_ 2p
sin’’ SI e Ton- 7 32. tan’ etane5gu— T

g ®pdl  p
yes, smlésm ea- g  Sincesin’'[sin(x)] =x where - %EXE%

and % isin the restricted domain of f(x) =sin(x).

de

no, sn’mrggm 3

sincesin"*[sin(x)] =x where - %£x£%

and 2—?? isnot in the restricted domain of f(x) = sin(x).

no, sifsin*(2)]* 2 sincesin[sin*(x)] =x where - 1£x £1
and 2 isnot in the domain of f(x) =sin*(x).
€. @18 1

- = -1 A= _ o
yes, S'?” g _23“1_ ) sincesin[sin'l(x)] =x where - 1£x £1

and % isin the domain of f(x) =sin*(x).

€ spdl
no, coéecosxé P -E

since cos” '[coq(x)] =x where O£ X £x
and - % isnot in the restricted domain of f(x) = cog(x).

yes, coéeco _p%_ 2p
3 3 sincecos [cogx)] =x where O£ x £

and 2—5 isin the restricted domain of f(x) = coq(x) .

e @@ 1%_ 1
yes, Coxos & S2= -3 since cos|cos *(x)] = x where - 1£x£1
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and % isin the domain of f(x) = cos™(x).

no, cdsos’(2)]1 2 sincecos|cos(x)] =x where - 1Ex£1

and 2 isnot in the domain of f(x) = cos™(x).

& epdl p
taifdane = -5 g : . - Z<x<Z
yes, tandane: Z41=-=  sincetan tan(x)] = x where > <x<3

and - % isin the restricted domain of f(x) = tan(x).

€ aopdl 2
no, taﬁganggpau]l —g since tan"{tan(x)] = x where - %<x<%

and 2_3p is not in the restricted domain of f(x) = tan(x).

yes, taftan"'(2)] = 2 since tan[tari *(x)] = x where - ¥ <x<¥

e @1l
yes, tag_an s Eaﬂ_ "2 sincetan[tan'l(x)] =X where - ¥ <x<¥

g 00S a3 S a0 75
(a D=24%1 Uu»13.92 hours
é p ¥
g f
g 2 & po & p 60l
g cos (étango xﬁfgtangzgﬁ xl—al
(py D=24% 0» 12 hours
é p ¥
g f
Sl T T
(o D=24t 0»13.85 hours
é p ¥
8 f
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& 0 &0
¢ cos QtangZS 5><——tan 0.75 ===~
_ .G 1809 180%—
46. (a) D=24d- > +»14.93 hours
g ;
c t p &0
cos ><—— an 5 S
Y Qtang() 180%-
(b) D =24c1- 0 : » 12 hours
g ;
c 28 t 220,75 5P i
cos ><—— an N 2
£ qanéz 180 @
(c D=24d- > +»14.83 hours
g :
c 35 L0 p B g DD
cos ><—— an -
Y qangz ST
47. (8) D=24q- 5 +»13.30 hours
g ;
ge Qtango t b a0
cos P 1.3 X—m =t
(%] 1
() D= 24%1- 80p 80%5» 12 hours
g ;
c 2 832 dtanea1 3% @
cos xP an
I qangz 1800 & 180+
() D=24a- 5 +»13.26 hours
g ;
e 22 @ po e D 600
¢ cos (;tan823.5><—+tan861.167><——:-1-?
5 & 1809 180 2
48. (a) D=24d- 5 +»18.96 hours
g ;
c ot t 61167 o0
cos ><—— an X2t
D= 24%1- a"go 180407 »12 hours
(b) : » -.
&
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@ p o0
g cos C;tangzz 8><——tan 1.167 % 18_0_ —
(cp D=24d- 5 o »18.64 hours
g ;
c Qtanngs 5x 2 go p 2
cos
g
49. () D=244- fo 180”"? »12 hours
g ;
¢ Gangox “engorc o
cos
;a
(b) D=244- 18p0 180%; »12 hours
g ;
¢ Qtangzz 8x P&
cos an
2
(o D= 24%1- ]r.)80 180%; »12 hours
g ;
e D ooo
g cos (;tar‘gz3 5><——tan 6.5 18_0315—_
50. (a) D=24c- 5 =» 24 hours
g ;
ge Qtango t xL OOO
cos s 6.5 x——
2
(b) D= 24%1- 80p 180%; » 12 hours
g ;
¢ QtangZZ e dnRe5x L8
cos xL_tan _—
(c D= 24%1- 18pO 1802{71:- » 22.02 hours
g ;

(d) Thenumber of hours of daylight at this location on the winter solsticeis:
24 — 24 = 0. On the winter solstice, there is no daylight.
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1mile
5280 Teet
3960

~ 3060.29
0 » 0.0121 radians 3960.29 3960

s=r0 =3960(0.0121) =47.92 miles

2p(2710) _ 47.92
24 t
t » 0.0675 hour =4.05 minutes

51. 1530ft =0.29 mile
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