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127. sinA=%1 00 a=c-snA=20sin28 =~ 9.39 129. a= /2 — b2 = /12542 — 6.22 =~ 10.90

. b 6.2
B=090° — A° = 62° - _2c ~ 20.63°
90 6 sinB " 252 O B = 29.63
COSA = g O b=c-cosA= 17.66 A = 90° — 29.63° = 60.37°

Section 5.2 Verifying Trigonometric Identities

m  You should know the difference between an expression, a conditional equation, and an identity.
m  You should be able to solve trigonometric identities, using the following techniques.
(8 Work with one side at atime. Do not “cross’ the equal sign.

(b) Use algebraic techniques such as combining fractions, factoring expressions, rationalizing denominators,
and squaring binomials.

(c) Usethe fundamenta identities.
(d) Convert dl the termsinto sines and cosines.

Solutions to Odd-Numbered Exercises

. . 1 €sc? X 1 sin x 1
1. sntesct=sintl | = : == =
sint cotx sSi’x CcosSX SiNX - COSX
= CCX * SECX
5. coB —sinPB = (1 —sin?B) — sin?B 7. ta? 0+ 6=(sec?9—1) + 6
=1-2smg =sc?0+ 5
. _ sin x
9. cosx + sSinxtanX = cosSX + SiNX
CosS X
_ CoFX + Sinx
COS X
1
Cos X
= SecX
11.| x | 02 | 04 | 06 | 08 1.0 1.2 1.4 1 _ cosx . X
y, | 4835 | 2.1785 | 1.2064 | 0.6767 | 0.3469 | 0.1409 | 0.0293 secxtanx o x snx
y, | 4835 | 2.1785 | 1.2064 | 0.6767 | 0.3469 | 0.1409 | 0.0293 = sin x
_1-—sin’x
sinx
1 .
= —_——— —8nX
sinx
= CSCX — SinX
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1
13 x [ 02 04 ] 06 ] 08 ] 10 ] 12 [ 14 csox — Snx— L — snx
y, | 4835 | 21785 | 1.2064 | 0.6767 | 0.3469 | 0.1400 | 0.0293 1”_XSm2X
y, | 4835 | 21785 | 1.2064 | 0.6767 | 0.3469 | 0.1400 | 0.0293 = anx
. _ Cos?X
i sin X
[ 0S X
L = COSX * —
L Sn x
i = COSX * COt X
00 15
COS X

15.| x 0.2 0.4 0.6 0.8 1.0 1.2 1.4 SinX + cosxcot X = sinx + cosxm
y, |5.0335| 25679 | 1.7710 | 1.3940 | 1.1884 | 1.0729 | 1.0148

sin?x + cos? X

y, |5.0335| 25679 | 1.7710 | 1.3940 | 1.1884 | 1.0729 | 1.0148 sinx
. _ 1
sinx
= CsSCX
[ — 15
[¢)
7./ x | 02 | 04 | 06 | 08 | 10 | 12 | 14 1 1 _cotx+tanx

y, | 5.1350| 2.7880 | 2.1458 | 2.0000 | 2.1995 | 2.9600 | 5.9704 tanx cotx tanx - cotx

Y, |5.1359| 2.7880| 2.1458 | 2.0009 | 2.1995 | 2.9609 | 5.9704

cotx + tanx

19. Theerrorisinline 1: cot(—x) # cot x. 21. Missing step: (sec?x — 1)? = (tan?x)? = tan*x

23. sin¥/2xcosx — SiN®2xcosx = sinY/2x cosx(1 — sin?x) = SiNY2xXcosx * Cos? X = €oS® X+/Sin X

1
25. tan(lr — x)secx = cot X *+ Sec X 27 sec(—X) _ cos(—X) _ sin(—x) _snx_
’ cse(=x) 1 cos(—X) CoS X
_cosx 1 sin(—x)
~ sinx CosX
_ 1
sinx

= CSC X
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"1+sn(-6 1-—snf 1+sno
cos (1 + sin 6)
1—dn?9
_cosf(1 + sin6)
B cos? 6
_1+sné
~ cosf
1 sino
~ cos0 ' coso

cos(—6) cos 6 1+sno

=sech +tan 6

sinx cosy 4 cosxsiny
1 sinxcosy + cosxsiny _ COSXCOSy COSXCOosy _ tanx + tany
COSXCOSY — sinxsiny cosxcosy sinxsiny 1 —tanxtany
COS X COSY  cosx cosy

1 1 tany + cot x
tanx + coty cotx tany cotx - tany
= = =tany + cotx
tanxcoty 1 1 1
cotx tany cotx - tany
+ s + s + s . . -
35. \/1 an0 = \/1 S‘_”e A ane Note: Check your answer with a graphing utility. What
1-sn¢ 1-sn6 1+sng happens if you leave off the absolute value?
/(1 +sing)y?
1—sin?é
/(1 +sn#p)?
cos? 0
_1+sné
|cos 6]
37. co? X + cos2<7—27 — x) =coX + sn’x =1 39. secx - sjn<7—27 — x) =sacX-cosx=1

41, 2sec?X — 2seC?XSmM X — S X — cos? X = 2sec? X(1 — siexX) — (Si? X + cos? X)
= 2sec?x(cos?x) — 1

1
=2 s cosx— 1
COS? X X
=2-1
=1

43. 2+ cos?x — 3cos*x = (1 — cos? X)(2 + 3 cos? X)

= s x(2 + 3 cos? x)



254 PART I: Solutions to Odd-Numbered Exercises and Practice Tests

45, csctx — 2cse?x + 1 = (cse?x — 1)2 47. secth — tan* 9 = (sec? f + tan? f)(sec?  — tan? 6)
= (cot2x)2 = cot? x = (1 + tan?9 + tan? 6)(1)
=1+ 2tan?0
49 sin B 1+ cosB sinp(l+ cosp)

1—cosB 1+ cospB 1— cos?’ B

_snB(1+cosB) 1+ cospB
B sin? B - §ng

tanfa — 1 (tana — D(tan’a + tana + 1)

51. = =tanPa +tana + 1
tana — 1 tana — 1
53. It appearsthat y; = 1. Analytically, 2
1 N 1 _tanx+1+cotx+1
cotx+1 tanx+ 1 (cotx+ 1)(tanx + 1) Y W s

_ tanx + cotx + 2
cotxtanx + cotx + tanx + 1

_tanx+ cotx + 2
tanx + cotx + 2

=1
. . cos 0
55. It appearsthat y; = sinx. Analytically, 57. In|cot 6] = In o
1 co?x 1 —cox SmMx .
- = = —— =snx |cos 6
sinx  sinXx sinx sinx =Inf——1+
) |sin 6]
= In|cos 6] — In|sin 6|
D \_/6
-2
59. —In(1 + cos6) = In(1 + cosh) ! 61. Sin?25 + sin?65 = sin?25 + cos? 25° =

—[In 1 1—C050}
1+ cosf 1-— cosé

—n 1—cosé
1 — cos? 0
1—cos6

=|n#

sin‘ 6

=In(1 — cosh) — Insin? O

=In(1 — cos #) — 2In|sin 6]



255 PART I: Solutions to Odd-Numbered Exercises and Practice Tests

63. cos? 20° + c0s? 52° + cos? 38° + cos? 70° = cos? 20° + cos? 522 + sin(90° — 38°) + sin%(90° — 70°)
c0s? 20° + cos? 522 + sin?52° + sin?20°
(cos? 20° + sin? 20°) + (cos? 52° + sin? 529)

=1+1
=2
65. tan® x = tan3x - tan? x 67. (SiN?x — sin*x)cosx = sin? X(1 — sin? X)cos X
= tan® x(sec?x — 1) = SiN?X + COS? X + COS X
= tan®x sec® x — tan®x = cos®xsin? x
69. uWcos 6 = Wsin 6 71. cosx—cscx-cotx=cosx—.i-@
sinx sinx
Wsing sing [ 1 }
= =——=tan W+#0 =cosx 1— —
H~ Wcos6  cose 0 sin? x
= cosx(1 — csc? x)
= cos X(— cot2 x)
= —COSX * COt? X
73. True. f(x) = cosx and g(x) = sec x are even 75. Fase. For example, sin(1?) # sin? (1)
77. snh = /1 — cos? 6. 79. JsSin?x 4+ cos? X # sinx + cosx
True identity issin § = +./1 — cos? 6. Theleft sideis 1 for any x, but theright side is not
. 3 necessarily 1. For example, the equation is not true
For example, sin 6 # /1 — cos 6 for 6 = _ 1y P equaiont .
2 forx = w/4.
. (3
sn<277>= —1#J1-0=1
C@2n+ 1 (1 . . . .
81. sn[(‘s)ﬂ = sm[6(12n7-r + 77)} 83. (X — )X+ i)(x — 4i)(x + 4i) = (X2 + 1)(x2 + 16)
- =x*+ 17x? + 16
=gnl2n7T + —
[z 5)
_gnT-1
6 2
(12n + 1)

Thus, si
us, sm[ 6

] = %for all integersn.

8. XX —2)x— 1L —-D))x—1+i)=xR—-—2x9((x — 1)2+ 1)
=R -2x9x2 — 2x + 2)
= x5 — 4x* + 6x3 — 4x?



