Chapter 8

Analytic Trigonometry

8.R Chapter Review

1. sn'()

We are finding the angle 9, - %59 £ % whose sine equals 1.

sno=1 -2gpel
2 2

0 =L@ sin(1) =2
2 2

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

0= cos*(0) _R
2 2

3. tan(Y)
- P P
We are finding the angle 6, - Eh B < > whose tangent equals 1.

tand =1 -£<6<R
2 2

0 =L ® tan'(t) =L
4 4

.1z 1
4, sin & Ty

We are finding the angle 6, - %59 5%' whose sine equals - %

sno=-~ -RrogP
2 2 2
® 10
0= -E® Sin'lg- 1'+:-B
6 28 6
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Section 8.R
18 Jf30
cos $ Ty
We arefinding theangle 6, 0 £6 £ p, whose cosine equals - >
COosH = gg O£0E£p
& R0
0 :@ ® Cos'lg_ é::S_p
6 2g 6

(- )

We are finding the angle 6, - g <B< % whose tangent equals - 3.

tand =-J3 -P<p<®
2 >
-_B 1 -_P
0= 3®tan(\/§)— :

® afd

sir%cos‘1 £::

2 &
Findtheangle 6, 0 £6 £ p, whose cosine equals ;/ZZ

cosezg O£0 E£p
=L@ sinaeos'lae‘rzgzsin%gzﬁ
4 éc g?% 4o 2

cos(sin*(0))
Findtheangle 6, - % £0 £ % whose sine equals 0.
sno=0 -Lgogl
2 2
6 =0® cos(sin*(0)) =cos(0) =1

& J3
tangsm &7 o
Find theangle 0, - g£ 0 £%, whose sine equals - g
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10.

11.

12.

13.

s.'n@:-ﬁ3 _Pegel
2 2 2
® & 30  @po
0 :-E® tan?n']g- £)’-':_::tan‘g-E+_-\/§
3 2@ 39

& 12 1o
tanaCos "&” 55y

Findtheangle 6, 0 £6 £ p, whose cosine equals - %

cosez-% O£0EDp

20 o (o 1B BP0
=L ® tanceos ' == =tang=—== - 3
30 R & om €3p
& &Rd
tan \g—1i
el Y
Find theangle 6, - §<6 <%, whosetangentisg
oY _Pog<l
3 2 2
o = e N3E_ B0 23

§ ® s ‘= seoghr -

x 300
cschsin 16N T
S &2 g

e
Find theangle 0, - g£6£%,whosesineequals g
sno =Y _Pgggl
2 2 2
& xf[d o
0 :E@ Cscésnlg£1:: Cg?+:2_‘/§
3 2 gy 30 3
&  am0iC
. -1 b
N &

- _3 .p P - - :
Smcetane—z, - ,Z<e<=z,letX—4andy—3. Solveforr:

16+9=r’® r’=25® r =5
0 isinquadrant I.
& amio y 3
. -1 . .
singtan ¢=++=9nf == ==
e & r 5
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14.

15.

16.

17.

18.

19.

20.

21.

22.

Section 8.R

cosggn'la?f
" &5
Slncesme—§ §£8£7 letr =5and y=3. Solvefor x:

x°+9=25® x°=16® x=#
Smcee |smquadrantl X =4

COS;SII’\ —<+=C0S0 = X = 4
8 r 5
&. 1 4po

tanésm & Sog

Since sinf = - f’, -PDtot p,lety:-4andr:5. Solvefor x:
5 "2 2
x’+16=25@® x°=9® x=43
Since 6 isinquadrant 1V, x = 3.

g T AL g Y22 8
Y "X 3 3

d)
tan COS e Sop

Since cos = - g

9+y*=25@ y°=16® y=#
Since 0 isinquadrantIl, y =4.

12 3cp
tanecos & Tog

O0£6 £p, letx =-3andr =5. Solvefory:
o= L= 4

00
sin Qcosé‘\—p——:s gelo P

cos gtearga@c—g— cos'(-1) =p

A~IT

_ 000 |
t 1 ==t - =-
an %tang—4 an ( ])

2 a0 e o}
cos (;cosg il ——cos g—%::%p

tano cot0 - sin’0 —tanex% sin’0 =1- sin’0 = cos’ 0

sinf csch - sin’ O :sinexgﬁ—e- sinf® =1-sin®0 =cos’ O
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23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

cos’0 (1+tan’0) = cos™ O xsec” 0 = cos” exﬂ 1

(1- cos’ 0)(1+ cot”) =sin®0 xcsc’ 6 = sin’ XLG 1

4c080 +3sin’0

cos’8 +3co$ 6 +3sin’H = cos’ O +3(cos’ O +sin’ 6)
cos’f+34 =cos’0 +3=3+cos’ O

4sin’0 +2co$0 =2sin°0 + 2sin’0 +2cos 6 = 2sin° 0 +2(sin“0 +cos’0)
=2siA0 +23 =2(1- cos’0)+2=2- 2co$0 +2=4- 2co080

1-cos® . sinB__ (1- cos0)®+sin’0 _ 1- 2cod +cos’0 +sin?0

sino 1- cos8 ~ snb(1l- cosb) sinB(1- coso)
_1-2co9+1 _ 2-2co® _ 2(1-cosb) _ 2 —2cs®
~ snB(1- cosb)  snB(1- cosb) — snB(1- cosh)  SnO

sin® |, 1+cosH _ sin?0+(1+cosO)? _ sin?0+1+2co9$ + cos’ 0

1+ coso snB ~  snB(l+cosb) sinB(1+cosH)
_1+2co9+1 _ 2+2co9® _ 2(1+cosB) _ 2 _ 2esch
— snB(l+cosb) — snB(l+cosb) — snB(1+cosh) — sinO
&1 6
cosd cost 8coseﬂ 1 1

cos - SN Cos0 - Sind ®1 0 2 sno0 1- tang

COS@!ZI 81- Ccos0@

cos’ 0 1+sm6 cos?0 1+sm6 @L- sin e) sind + sin

1+sing _1+sinf 1+sino 1+sing
_sinf(1+snb) _ Sind
~ 1+sn6

@1 0 @1 0
csc) _ &snpo _ Esngg @ 1 O sned 1-sin® _1- sind
l+cscO @, 10 &no+10 €1+snoo €l- sinbg 1- sin'0  cos’d
81 Snog & sno o

® 10 &osh+10
1+sece_gL coseﬂ 8 cos) @_R+cosHO 8- cosfO_ 1-cos’d _ sin’6
secH @1 0 ®e1 0 1 zxél cosf@ 1- cosd 1- cosh

C0SO @ gcose [}

1 . _1-€n*0 _cos’O _ cosd _
csce-sme—gm—e-sme— SN0 - Sno - exm cosO cot 0

868



34.

35.

36.

37.

38.

39.

40.

41.

42.

43.
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a&e] 00
csch _88sin97aéaa+coseg_ael 0+cosf O  1+cosh _1+cosd
1- cosh gl cos0 - €1+ co0 8 €sn0 o el- cog0 8 SnOSMO  Sro
2

1- sino . . 1+sin® _ cosd(1- sin’0
=cos0 (1- sinB) = cosH(1- sme)/l+ — ( )

sino 1+sn6
_ cosf(cos’0) _ cos’O
- 1+sn6 T 1+snd

&- coshO
1- cosd _8 sinf @ _&sch - coth O @sch - cotfO  (csch - coth)?
1+cosd 2&+coshO e&csch ¥ COL0 B Ecsch - Cot & Cs70 - Cot?6

sno @
_ 2
_ (csch 1cote) = (csch - cot 0’
ot6 - tand = cosh sin® _cos’6-sin’6 _1-sin’6-sin’6 _1- 2siA0
~ 9N cos® - snBcos® T sIinB cosO ~ sinb coso
. 2 . a\2
(2sin?0-2)° ( (1- 2sin0 )) (- cos(®))
sin'0 - cos*0  (sin0 - cos0)(sin?0 +cos’0) - 1(cos?6 - sin’0)x
_ cos’(20) _ _ .
= Tooq20) - c0s(20) = 1(200§8 1) =1- 2co0é6
cos(a. +) _ cosacosP - Sihasinfy _ cosa.cosp  sinasinp
—L = : = — - ——— = COtf} - tana
cosa. sinf cosa. sinf cosa.sin}  cosasinp
in(o - in - in in in
S (o B):s occqsﬁ cosa sin _S o cosp cosas § ~1- cototanp
Sina cosp Sina cosp Sina.cosp  sino cosP
] s . . .
cos(a. - B) _ cosa. CosP +sinasin _ CoSa. CosP N snasnp - 1+ tano tanp
coso. CoSf3 coso. cosp COSoL COS3  Ccoso. CosP3
cos(ao. +) _ cosacosP - sshasinf _ cosacosp sinasinp
- = - = = - = =cota - tanf
sina cosP sina cosP snocos Sina cosp
® a2 sno .
1+ cos0 ) Gtang=-+=(1+ cos0) x =sino
( )g 85% ( )1+cose
. @0 . 1-coso
smetang-+:sm6x_—:1- cosH
20
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45,

46.

47.

48.

49.

50.

51

52.

53.

4.

55.

56.

_ ,.€0s0 cosd _ 2coH(cos’O - sin’0) _ cos’O - sin’f
2cobcot(B) =2 SN “sn20 ©  snb2snbcosb sin?0
= cot’0 -1

2sin(B)(1- 2sin6) = 2sin(20)cos(M) = sin(2(D)) = sin(40)

1- 8sin*6cos’0 =1- 2(2sinBcosh)” =1- 2sin?(20) = cos(40)

sin(30)cod - cos(P)sind _sin(36- 6) _ sin(20)

Sn(20) ==Sn@e) -~ Sn(2o) L

sin(20) +sin(40) _ 2sin(B)cost 6) _ sin(30)
cos(20) + cos(40) — 2cos(B)cost ) — cos(30)

= tan(30)

sin(20) +sin(40) +tan(B) _2sin(8)cos( 0) N tan(30)
sn(20) - sin(46)  tan® ~ 29in(- 6)cos(B)  tan®

tan(30) _ _ tan(36) , tan(30

cos(20) - cos(40) _
o208+ cos(dn) - tand tan(30) =
_ 2sin(8)sin6b

- 2sin(30)sin¢ 0)
2cos(P)cos{0)

tano tan(30)

= 2c0s(8)coP tan6 tan(360) = tan(30)tan O - tan6 tan(36) =0

cos(20) - cos(100) =- 2sin(®)sin(- 40) = 2sin(®)sin(d)

= :Ons((jz)) (2sin6 cos4) =tan46(sin(109) +sin(26))

6)(sin(20) + sin(108))

tan(4
sin(165°) = si n(120°+ 450) 120°) cos(45°) + co6120%in(45°)

in(
7 = 7(v6+42)

u{ﬁ

tan(60°) +tan(45) _ J3+1 _H+ 308+ V3¢
1- tan(60°)tan(45°)  1- ¥3x &L- J35 6L+ 3¢
_1+24J3+3 _ 4+2,/§__2 e

an(105°) =sin(60°+ 45°) =

1- 3 - -2
cosa%og—cosﬁ 7p8—cosgcosg smpsmg gxg q‘,;x;
:z(f'f)
.af_alofj 22p PO PO, BO_1J2 3.2
S g & 12@ 8"°°% %6 848 2 2 2 2
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S7.

58.

59.

60.

61.

Section 8.R  Chapter Review

cos(80°) cos(20°) + sin(80°) sin(20°) = cos(80°- 20°) = cos(60°) =

NI

sin(70°) cos(40°) - cog(70°) sin(40°) =sin(70°- 40°)=sin(30°) =

NIl

5_ [2- 20 ™. S50

R WA T

B
E_J2+J§ _ W2+
4 2

Sin(x=i51', O<0c<g; sin[j:l%,g<[3<p
cosoc—g,tanoc—d',cosﬁ:-%,tanﬁ:-% 0<% % E %<g
a0 & 120 8&308&‘30 -48+15 33
(8 Sn(e+p)=sinacosp +cosasinp = =Sz xglgg S T e ;m
8@088120 a0 &50 -36- 20 56
(b) cos(a + 3) = cosa.cosp - sSinasinp = 8558 T35 859) SV i
8&10 @120 a0 ap0 -48 15 _ 63
(©) sin(a - f)=sna.cosP - cosa.sinf g -13ﬂ 8%2;)8_32; 65

"ﬂ e 50 @0

o +tanp | 63 8 2 G125 119 _33

(d) tan(o +f)=

1- tana.tanp gei a0 e 560 @40 12 14 56
e g ?12% 8921
, o _,A3_24
(e s|n(20c)—231noccosoc—2><§><E-3 T

s o 12 5 _ 144 25 _ 119
(f)  cos(2B) =cos’p - siN°p = 2161’3!25 ?%8:1@-@:@

& 120 Jaaso

a0 [1- cosp § 3o_ |&130 25 5 _5J2%
@ ”Szg\/ J 2 26

2 26 26
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62.

63.

& 30 ag0

) + = +
(h) o9 [1+cosa _ § o8 _ @—F—i—z_ﬁ
%MJ 2 2 > Y5 B 5

4 5
COSoc=g,O<oc<§; cosﬁ:? -p<[3<0

. 3 3 12 a _p p_B
smoc—s,tanoc—-sm[s—-ﬁtanﬁ—-—, O<’Z 7 " 7S §<0
8&30 8&30 8540 @120 15-48 33

130 506 138 65 65
a0ap 0 a0 2120 20+36 _956
(b) oSl +P) =cosacosp - sinasin =g xgms Cox e o= 65

(¢) sin(a- B)=snacosp - cosasinf = gx% g‘lej %ﬁ %g

883, @120 o 330

taattanp &4 € 5w & 208 33 20_ 33

(@ et = e B 1200 860 20 56 56
28 5 Sy €200

@ sin(o + ) = sina.cosp +cosa Sinp = 8

a3
&

(e) sin(2a) =2sinocosa =2

25 144 _ 119

(f) cos(2B) =cos’P - siN°P = - 15 89 = - 59

@ @Z ’1 cosp

o0 l+COS(x 5o & [0 3 3O
(h) CO% =l — = = ———

2 2 Y10 Ji0o 10

42 ZJE

Ji3

. 3 3 12 3
smoc:-s,p<oc<79; cosp = 3 IO<[5<2p

COSOL:-é,tanOL:%_,Sinﬁ:-E,tanﬁ:-ﬂ < 7 %'9 %E<%<p

88308&20 384088 50 -36+20 16
€) sin(a + B) = sino cosP +cosasinp = g >813ﬂ8 =

o8 130 65 65
884083;20 88308850 -48 15 63
(b) cosla +p) = cosacosp - sinasinf = g xgl—?’ﬂg >(é‘13£a _-&

8830a20 884086‘50 -36 20 56
© sin(a - f)=snacosP - cosasin 8_515

130 € 598 130 65
B, 250 =

—

(e + ) =B _ 28w & _1.16_16
(d) I-tanatang & B0 500 8@10 321 63

e 4;2;812% 6;a
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64.

65.
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e3P0 24
(e SiN(20)=2sinacosa = 2><g;;’0 -33_2_5

g2 & 58 144 25 _119

(f)  cos(2p) =cos’p - sin”f = 813‘”_,._8 130 169 169 169

Do i_L_@
(g) Sl Eg— _J_6_
() cos?%i;:- ‘/1:______

4 5
sna—-g,-%<a<0' cosﬁz-vs %<[3<p

cosoc—g,tanoc—-g sinf = ?tanﬁ—-l,f)z, % ’Z<O % EZ %

& 40 & 50 312 20+36 _ 56

(@) sin(o + ) = sina.cosp +cosa Sin = 8 ><é 13;21 T 13_ =
a0 e 50 8840 20 -15+48_33
(b) cos(a + 3) = cosa.cosp - sSinasinp = gggg 13218 Xgl_?,fa T
& 402 50 a30 &20 20 36 16
(©) sin(a - f)=snacosP - cosa.sin 8§ '1321 %ﬂ%g = 65
® 4 381200 2 560
tna+tanp & 36 5w & 155 2560 @150 56
(@) B = ey = 240 21200 @33 § 1506 380 33
& €38 5w & o
(© sin(2a) = 2sina.cosa = 2?%2@%-%

_ ® 5§ @ 25 144 _ 119
¢ _ ) 2 —_—— e et e m —T e —
(f)  cos(2B) =cos’B - i’ B = =S 130 813;25 169 169 169

- B0 _ [1- cosp i 3J1_3
@ S oV 2 " N
h) &0 [l+coso _ 5!:25_ _2_J§
%25 J > 2 "5

tna. =3 p<°‘<§zE tanp = %, 0<p <5
sin(o. + B) = sina.cosp +cosaSinp = ae§0&5° aeﬂo 20 -15- 48_ 63
@ "€ Spd130 € o

3 65 65

873



Chapter 8 Analytic Trigonometry

66.

ae408650 6930@20 -20+36 _16

(b) cos(a. + 3) = cosa.cosp - sinasinp = g "8_3,2, 8 xg_?)ﬂ 65
% 30 a5 0 & 40 2820 -15+48 33
(c) Sn(e- B)=sinacosp - cosa.sinf S TSy S ER Gy ==
fﬂzoo 285 + 480
tana +tan 3 8 8 20 o 3@30$59 63
(d) tan(a+ﬁ):1-tanatan[3=aa aeaoaazt‘ﬁ_ ® 40 &0068 40 16
(éi SZQ 5 % g 59
(© sin(2a) = 2sino.cosa =2 882’2(?%%_2_:

(f) cos(2B) =cos’p - SN’ B = ge%g 2%28—1%%-%:-%

fr”_"’
13

B B gD

tan(x=-§,%<(x<p; COtB:l—SZ,p<[S<%

(9)

(h)

sinoc:%',cosoc=-g,sin[5:-l%,cosﬁ:-%, %<%<% %<%<%
sin(o. + B) = sino. cosp + cosa sinp = A 10,2302 50 (815 33
€] “&508 130 & 506 130 65 65

ae3oae120 a0 e 50 36+20 _56
() Coslo+p)=cosacosp - Snasing =g £2x¢ o GE08 o 65
i . 0 4 -12 -3 -5 - 48- 15_ 63
(¢) sin(a- B)=sinacosp - cosasinp = SxT T3 "85 - &
&Y 50 8916+5C')

_tenottanp €3 s _& 17 p 21162860 33

(@ BB = e _ﬁ % 20 D B0 & 1206560 56
S §3pd0m &6
o &30 24

(¢ Sin(2x)=2sinacosa = 2><8— P

(f) cos(2B) =cos’p - SN’ B = ge%g 28152, %%ﬁ%

® 21200 [a50

e'8'13az; 813;25 5J_
2 J_ J26

_ 0 |[1-
@ singbz= [T
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47.

68.

Section 8.R  Chapter Review

ae+ & 3(1) 2
- cosg 1+cosa _ 8 5® J; J_
5 45

seco = 2 -? <0 secf} =3 3p<[3<2p
sinoc:-g,cos :%tanoc:-Jé,sm[:‘s:-%,Cosﬁzé,tanﬁz-zﬁ,

(0
.b.a 3p B
7<7<0 F<3z<P

3030 g0 ®220 _J3-22
@ sin(a. + B) = sina. cosp +cosa. sinP g"lz_g’g‘% gzg ‘3{—% J_a 2

oo & J30&rHO0 1.2/6
(b) cos(a + 3) = cosa.cosp - sSinasinp = 850% Jz—g ‘3{—@ GJ—

® 306 80 @230 -J3+22
© sin(a - B)=snoacosP - cosasin g 2g>83z Saz 3 5 =

_ tano +tanf _ (J§+( 2‘,_2)) 8BJ§ 2420 %8 + 2J/6C
(d) ten(c+B) = tana tanf _(1- ( J§)( 2,/5)) 1- 2J6 g§1+2‘/€‘>

_-9B-82 :9J§+8J_

-23
e (O0F-<Te)
sin(2o) = 2sina.cosa. = 2>§-"2§x§%ﬂ J;’
%]

(€)

2 .2 24?2
(f) cos(2p) =cosp-snp = e?,;a g:—;/;; :% 8:%

20
siaE(L 1-cos[3_J €32 Jgg_m 1 J§

(9)

26 ¥ 2 2 _J;'a
e 10
coag?— 1+ cosa. _J ngg J§_£
(h) %M_J > 2 2 V4~ 72
csca =2 %<O€<p; secf =-3 %<|3<p
sina:%,COSa:-g,tana:-g,sinﬁ:¥,cos[5: %,tan[:’): 242
p.ap p.B_p
1522 122
a0 e 10 ae 9@ -1- 2‘/_
@ sin(a + B) = sina cospP + cosa sin 85 - = +g- 5>§ =

& 305{310 aer 0 J3-2y2
cos(a. + B) = cosa. cosp - sinasinf = g‘lz—zxg 30 820 ‘?{_ﬂ J—GJ—

(b)
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20 @10 ® 3 6
sin sSinoLcos cosa sin — - —_— =
(¢ SN - B)=sinacosp - P E 25835 o

\E’) ( 2&) 6?\/?3- 6\/5
tano +tanf 3
1- tanatanp & & Y30 %83- 2469
Y é 3 5
®V3- 6v2° B+ 2/60_ 3./5- 218 - 1842 - 12412

_8 3- 246 z83+2J€g 9- 24

_-2W3-24v2 _93+8\2
-15 5

20 ® 30 J3

o e o}
sin(20.) = 2SN 0.COSOL = 2 XQ—=-% = —=
(9 SN@)=2sinacosa =2 —m=-

(f) cos(2B) =cos’p - sin*p = Zegrl% - 29%"22 :%' %:' 9
6

_ o6 [1-
(© s@;z‘] = -
&0 [l+coso
0 KN 2

. 2 3 2 3
69. smoc:-g,p<oz<v§; COSB‘-g,p<f3<QB

(d) tan(o +f) =

H @& JEOee JEO
( SN+ B)=sinocosp +cososinp ge_sogeg%g%!z g;‘f 4;;5:1
& 5020 a2 & Y50 2J5- 245
(b) cos(a + ) = cosocosp - sinasinp = ngg. 3ﬂ_8_ 3@5.?3: . 0
e oaezo 69‘/30&‘/'50 4- 1
© sin(a. - p)=sina.cosP - cosa.sinf ¢ 35¢ 35 33 _3; T

%@? 5 4550 50
tano +tanp £5 725 & 10 p &10 5

@ tan(oc+l3)—1 oo tonp 2 a%ﬁoaefdﬁ 30-10 - 0 Undefined
SRS PR
g 20 & 50 4‘/3

© sin(2o) = 2sina.cosa. = 2><g 3z§ 3% o
P
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70.

71.

Section 8.R  Chapter Review

) &
(f) cos(2B) =cos’p - i’ B = 8_29288@

(9)

(h)

1
tanoc:-2,§<oc<p; cotB:-2,§<[5<p tan[3=-§
: 2 1 . 1 2
smoc:ﬁ,cosoc:-T,smB:T,cos[3=-ﬁ % %<% %<%<%
202 20 @ 1610 4-1

(@ sin(o +p) =sina.cosP +cososinp g‘,_gg J_ggﬁgg‘,_ = :-gz-l

& 10e 20 &2 0e&e10 2-2

(b) cos(o + ) = cosocosp - sinasinf = SJEQXS J—ﬂ 8_5;5)8__ —_o
®202 20 ® 1010 4+1 3
(¢) sin(a- p)=sinacosp - cosoSinB 8J'gx8 J§g 8 J'gxgﬁg §

& _ e 100 ae5o
'8 % &5
tano +tanf 2%
1- tana tanp & 12 0

= 2
g-C2re o

=undefined

(g @@ +p)=

@' 0 10 4
(e) sin(2a)=2sino.cosa = 2><8—g8 T55___

. 2
(f) cos(2B) = cos’B - sin°B = :Eg Ze%;:g-ézg

. B0 _|NB+2 _ [5+245
@ sy 'J 2J5 "J 10
(h) cosg J“COSOL J\/il_l 5- JE

e
cos!;sm g-—'- cos 8

0
. '1 = = o=+
Lt @790 gg-a”dﬁ €08 &5, o isinquadrant I: B isin quadrant I.

3 p p 1
sinao==, -=£f£a £=, and cog==,0£EB £
Then sine =z, - SEa £ ofs=3, 0EB £p.
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72.

73.

oot = Jl—‘/@‘/__ 6 _4
i (B

cos(;sm g——- cos 8——--—-cos(oc [3) cosa. cosP +Sina sinf

20 220 g0 3%0 4+3J3
&6 %0 5582 5 10

® &50 18&,63
stcos 8—— cos gﬁz
Let *~ cos 8_ and[% cos 85;& o isinquadrant I; B isinquadrant I.

Then COSOL—E, CEo £ p and co$ —ﬁ L OEBEp

, a2 12
sin —Jl cosa = [1- —_J-__ <
“ “ &3o 160 V69 13

RN E R

a0 .
=8N sina.cosp - cosasin
= ==sin(ox - f) = sinaicosp - cososinf

3820 830 &50 80 48 15 _33

&30 850 €130 850 65

tanelsm gelo tanlgga

SIIT(‘COS 81—3 +— cos*

210 a30
Let ¢~ sin 8 ——andB—tan 84;5 o isinquadrant 1V; § isin quadrant |.
Thensina:-l p£cx£p andtan[3—3-2<[5<E
2 2 2’
cosochl smoc—‘/l 8__ —"1- J_ J§ :-%:-g
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T332

€ ®10 3 4p

tandsin i S tan'l?-UItan(a-[?)) tana - tanf _ 2
é 20 4 1+tanatanp & 88J§0 aegcp
3;25 4%

2 13- 99
g 12 3 29- 443032+ 3/30
® 3J§° %12 3J§g%12+3‘/§a

12 5
_-144- 75J3 _- 48- 25J3
117 39

® & 46C
coitan '(- 1) + cos ‘¢ ==+
74. 0% § S

_ -1 — -166 49
Let @ =N (-1) and p = cos & 5. a isinquadrant IV; B isin quadrant II.

Then tano. =-1, -%<a <%, and cof =- 2,0EB £p.

seco =Wl+tana = i+ (- 1 = J2; 00&1—71- 2

el A
sinf = W 1_855 J_Z_S J_S z

cosr;tan '-1)+ cos 8 ————cos(a +p) = cosa.cosP - Sina.sinf

&0 e 40 aefoaao Sa2+3v2 - W2
gz "gsagzgs 10 10

& ee3d
75, sméQcos 8———.L
aego

Let ¢~ COSS 5g. o isinquadrant Il.

Then cosoc=-g, 0‘5a£p_

’ & 3% ’
Sln(x—\/l cos’ o = l--3 -2—5 J_6

e au 0 & 30
srﬁﬂcos ?—u sin2o. =2sin o.coso = 2>§el §—: - —4
50e 58 25
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76.

77.

78.

79.

80.

81.

a%t Reaks
cos;2tan” ¢—-+
%N &
=t 16&:'9
Let 71N 83@ o isinquadrant I.

4 p
Thentana—3 -—<a<—

Seca = oc+1—‘/8:—3 +1= " J_ = COoSa =

cothan 8——u cos2a. =2cos’a. - 1= 2&5—-1 2225(/) =

_1
coso =5
:%+2kp ore = %B+2kp,wherek IS any integer

The solutions on theinterval [0, 2p) are 6 = % %

o W3

SH']G—-T
6—4p+2k ore—5p+2kp where k isany integer
=T TP Orh =Sz, y integ

The solutions on the interval [0, 2p) are 6 = ﬁgp 53'3

2

2009+dJ2=0 ® 2c09=-J2 ® cosb = - 5=

3p+2klo or :5_p+2kp, kisany integer

The solutions on the interval [0, 2p) are 6 = 3p 54p

tan6+J§ 0 ® tand =-43
=2 +kp Kk isany integer

The solutions on the interval [0, 2p) are 6 = Z?p S?p

sin(0)+1=0 ® sin(26)=-

20 = 3p+2kp ® 0 :§+kp,wherek isany integer

The solutions on the interval [0, 2p) are 6 = 34p 74p
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82.

83.

84.

85.

86.

87.

Section 8.R
cos(2) =0
20=5+2p ® o0=F+ip
3 3 , Where k isany integer
26:7p+2kp ® G:Tp+kp

i i _P 3p2p 7p
Thesolutionsontheinterval [0, 2p) are 6 = 7, =, 7 1

tan(20)=0
20=0+kp ® 6 :%,Wherek isany integer

The solutions on the interval [0, 2p) are 6 =0, % p, %

sin(3) =1
30 = §+2kp ® 6= %+2—ok£,wherek isany integer

The solutions on the interval [0, 2p) are 6 = % %E %E

sec’0=4
sechH =12 ® COSGZi%

p==2 +krt, where kisany integer

0 = — + ki, where kisany integer

w%’w

The solutions on the interval [0, 2p) are 6 :%,%,4“: o

33
csc’0 =1

cscH=x1® sin =+1

6:%+kn, where kis any integer

The solutions on the interval [0, 2p) are 6 :%%
sin6 =tan6

sind :s_ne ® sindcosd =sind
cos0

sincosf - SiNB=0® sinB(cosH - 1)=0
cosf- 1=0® cosh =1® B =p

or sn6=0® 6 =0
The solutions on the interval [0, 2p) are 6 =0,x.

Chapter Review
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88. CcosO = sech

cos0 =i® cos’6 =1
coso
cosf =1® 6 =0
or cosf=-1® 06 =p
The solutions on the interval [0, 2p) are 6 =0,x.

89. sin +sin(20) = 0
SinB +2sin6 cosd =0sin0 (1+ 2cos6) =0
1+ 2cosH =0® cosh = -1 ® e:z_p,ﬂ
2 3 3

or sif=0® 6=0,p

The solutions on the interval [0, 2p) are 6 :O,%,n,%ﬁ.
90. cos(2) =sind
1- 2sin”0 =sind ® 2sin’f +sinO- 1=0
(2sin6 - 1)(sinb +1)=0
26n6-1=0® sinb==®p =R P
2 6 6
or sif+1=0® snf6=-1® 6:%
The solutions on the interval [0, 2p) are 6 :%%%

91. sin(26)- cosb - 2sin6 +1=0
2sinB cosb - cosh - 2sinB +1=0® cosH(2sinO - 1)- 1(2sin6-1)=0

(2sin6- 1)(coy - 1)=0

sin(a:E ®0=
2

olo

op

"6
or cosf=1® 0 =0

The solutions on the interval [0, 2p) are 6 =0,

IE

S
1 6 .

92. sin(20)- sin6- 2co® +1=0
2sinB cosb - sinB - 2cosH +1=0® sinB(2cos6 - 1)- 1(2cos0 - 1)=0

(2cos6- 1)(smo - 1)=0
Cos@:l‘@@ :E’S_p
2 3 3

or Sn0=1® 0 =%
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The solutions on theinterval [0, 2p) are 6 :%,

N a

s
x

93. 2sin®0- 3sin6 +1=0
(2sin6 - 1)(simH - 1)=0

26n0- 120® sing =2 ® p=2 2P
2 6'6

or sif-1=0® sing=1® =P

2
A RS 1
The solutions on the interval [0, 2p) are 6 _E >
94, 2co80+coso-1=0
(2cos6 - 1)(cod +1)=0
2cosf - 1=0® cose—-1® (—)—B P
2 3'3
or cos0 +1=0® cosB=-1® 6 =p

The solutions on the interval [0, 2p) are 6 —% 5—;5

05. 4sin’0 =1+4co$
4(1- cosz(-)) =1+4co8® 4- 4co80 =1+4co$

4cos’0 + 4cosh - 3=0® (2cosh - 1)(2cosh +3)=0

2c0s0-1=0® cose—l® e-p 5p
2 3" 3

or 2co8+3=0® cosH =- g’ which isimpossible

The solutions on the interval [0, 2p) are 6 :%,

w.lgﬂ

96. 9- 12sin’0 = 4cos’0
9- 12sin%0 :4(1- sinze) ® 9-12sin%0 =4- 4siR0

5=8sin’6® sin’0 —2® sind = + -8: ‘/_

The solutions on the interval [0, 2p) are
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97. sin(20) =v/2 cosd
2sin6 cosd = ¥2 cosd ® 2sin6 cos - Y2cosh =0 ® cose(ZSinB ; JE) =0

cosf =0® e:ﬂ,ﬂ
2 2
or 25n0 - Y2 = 0® sine=£2® 0 :E,ﬁ
2 4 4
. . 3t 3n
The solutions on the interval [0,2r) are :%%%?

08. 1+ v3cosd +cos(26) =0
1+ v3cosd +Zcosz(6) -1=0® 2cos’ (6)+ V3c0s0 =0 ® cosh (20056 + \/§) =0

cosh =0® 0= Eﬁ
2 2
or 2c0s0 + 3 ® cosh = -£3® 0 :S_TEE
2 6 6
) ) 5t Tn 3n
The solutions on the interval [0,2r) ared :g%%?

99. snB-cosO =1

Divide each sideby 2 :
1 i 1

—=SiN0 - —=C0SO = —
2 J2 J2

Rewrite in the difference of two angles form where
1 . 1 p
cosp = and sip = — and ¢ = =
MR- A - R

. . 1
SINB cosd - cost sing :T
2

Sin(6-¢)=£
2
P 3
0-¢== or 0- ==
¢=7 0r0-0=
B-B:E OI'G-BZE
4 4 4 4
p
Q== 0 =
20r p

The solutions on the interval [0, 2p) are 6 = Ez,p.
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100. sin® +2co9 =1
2cos0 =1- SN0 ® 4c080 =1- 2sin0 + sin“0
4(1- sin*0)=1- 2sin0 +SiN0 ® 4- 4siR0O =1- 2sin0 + sin”0
5sin®0 - 2sinf- 3=0® (5sinB + 3)(sinf - 1) =0
5sin6+3=0® sinO = -g@ 0 =-0.6435,3.79,5.64

or sing- 1=0® sind =1® e:%

The solutions on the interval [0, 2p) are

101. 2x = 5cosx 102. 2x = 5snx
Find the intersection of Find the intersection of
y, =2xandy, = 5CosX: y, =2xandy, = 5sinx:
6 6

Sl ;
AN

\/ZD

-6 -6
x»1.11 X »0,2.13
103. 2sin X +3coX = 4x 104. 3cosx+ X =sinXx
Find the intersection of Find the intersection of
y, =2sinx +3cox and y, = 4x: y, =3cosx+xandy, =sinx:
6 5
® J . P 0 2p
-6 -3
X »0.87 X »1.89, 3.07
105. sinx = Inx 106. sinx=¢e "
Find the intersection of Find the intersection of
y, =sinxandy, =Inx: y, =sinxandy, =e*:
2 2
- / p 0 2p
—2 -2
X »2.22 X »0.59, 3.10
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