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| Problem Set 6.3 |

1. sin 28 =-{—3 3. tan 26 =-1
28=060"+360°Fk or 20=120"+360"%k 20 =135"+360°k or 28 =315 +360°k
6=30°+180°k g =60"+180°% =675 +180'k f=157.5 +180°k
Ifwelet k=0 and 1, we get If weletk=0and 1, we get
g =30 8 =060 =675 8=1575
&=210 g =240° #=2475 ¢ =337.5°
5 cos3d=-1 7 sin2x-~+r1~_
30 =180" +360°k 2x=§—+2kﬂ' or 2x=§£~+2k:r
6=60"+120'k x=i8r—+kyr or x=:—3§:+kﬁ :
Kweletk=0,1, and 2, we get Ifweletk=0and 1, we get
6=60 f=300° 98 8
&=180 (=2 x:Eﬂ
8 8
9, sec3x=-1 11. tan2x=J§
cos3x=-1  (Reciprocal identity) 2x =£+k;'r
x=m+2krx :£+E£
6 2
x 2k
x=—4
3 3
Ifweletk=0, 1, and 2, we get Hweletk=0,1,2and3, we get
s zr 4r 5w T T
= O=—t—=— X=— X=—
3 33 3 6
T 27 4z 2x 107 57
9:——-]—————,,:71‘ X = — = e
3 3 6 .3 6 3
13. sinZB:% 15. cos36 =0
268 =30"+360°k or 28=150"+360'% 36=90°"+360k or 30=270 +360°k
f =15 +180°%k =75 +180%k é=30"+120°% & =90 +120°%
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17. si11109=-2—~
108=60" +360°k or 100=120"+360"k
f=6"+36'k #=12"+36'%

25. 2sin2xcosx+cos2x sinx=—:% Ifweletk=0,1, and 2, we get
. 1 Vid Sw
s1n(2x+x) == (Sum formula) =— X=—

2 18 18
3x=" 42k or 3x=§£+2kfr x:}}:E x:1—7£
6 6 18 18
r  2km 50 2kmx 257 297
X X= b — x=— x="
18 3 18 3 18 18
a+12kx S+ 12km
X =m— X =
18 3
27. cos2xcosx—sm2x Sinx:—?3 If weletk=0, 1, and 2, we get
cés(2x+x):——3 (Sum formula) x=§-j~r- x=Z£
2 18 18
3 177 197
cos3x=—— X=— X=—"
18 18
3x=~§£+2k7r or 3x:7—ﬂ+2k7r x=29—jr x=£r—
6 6 18 . 18
S 2km Tz 2km
X=——t— X=—F—
18 3 18 3
Sn+12krw Tz +12kn
X=— r=—
18 - 18
29. sin3x cos2x +cos3xsinZx =1
sin(3x+2x):1
Sx:£+2k7r
2
w2k
rma—
10 5
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31. sin® 4x=1
sindx =+l
Ax =£+2k7r or 4x:¥—+2k7r
2 2 .
T kx 3z kr
8 2 ‘ 8 2
. 'We could also write this as 4x:§+kﬂr or ngéf;i
33. cos’ 5x =~1
cosx = —|
5x :jr'i'zkgi:“t::'-. -
T 2kxw
=4
5 5
35, 2sin*30 +sin3g -1=0
(sin39~1)(si1139+1):0
2sm38—-1=0 or sin38+1=0
2sin36 =1 sin3f =-1
sin38 :% 36 =270"+360°%
38 =30"+360°k or 30=150"+360"%k =90 +120°k
=10 +120°k g=50"+1200%k
37. 2cos*28+3cos28+1=0
(2cos28 +1)(cos 26 +1) =0
2c0820+1 =0 or 00_529+1:0
2cos28 =-1 20 =180" +360°k
cosZBz—% &g =90 +180°%
280 =120° +360°k or 20=240"+360'k
g =60"+180°k 8=1200 +180°k
39, tan® 360 =3
tan 39 = ++/3
30=060"+180"% or 39 =120"+-180°%
=20 +60'% =40 +60°k
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43.

45,

cosf —sinf =1
cos’ @ —2sinfcosd +sin” @ =1 Square both sides
—2sinfcosf+1=1 Pythagorean identity
sin26 =0 Double-angle identity
268 =0"+360"% or 26 =180" +360°k
g =180k g =90"+180°%

Ifwelet £=0and 1, we get
=0 g =90
6 =180 8 =270
Since we squared both sides, we must check. -Only 0° and 270° check.

sind +cos@=-1

sin’+ 2siné cosé +cos’ & =1 Square both sides
1+2sinfcos@=1 - Pythagorean identity
sin26 =0 Double-angle identity
20=0+360k or 20 =180" +360°%
€=180"k 6=90"+180"k
Ifwelet£=0and 1, we get
a=0 & =90’
8 =180 8 =270 '

Since we squared both sides, we must check. Only 180" and 270" check.

sin® 20 —4sin26 -1=0
We use the quadratic formula with a=1,b=—4,¢c= -1,

—(4)£(-4) ~4(D(-1)

sin28 = 2(1)
4420
2
sin29z4.+m or sin29=4mm
2 2
=4.236 =-0.236
No solution 20=193.7+360'k or 20=3463 +360°k
=968 +180"k 8=1732"+180k
If welet k=0 and 1, we get:
#=96%8 0=1732

6=2768" 0=3532
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47,

49,

4608?30 800830 +1=0

N D)

2(4)
_ 848
3
sos3g < 369282
cos36 = 1.86680 or 0336 = 0.1340

a=4,b=-8,c=1

No selution 39 =823 +360°k -38=271.T +360°k

g =274 +120'k

Ifweletk=0,1and 2, we get

6=274
8=1474
g=2674

2c0s2 40 +2sindd =1
2(1—51'112 49)+2$in49—-1:0
2—2sin* 46 +2sin46 —-1=0
~2sin® 40 +2sind0 +1=0
2sin? 46 ~2sindf ~1=0

We apply the quadratic formula witha=2,b=-2,and ¢ = —1:

(-2)x(2) ~4(2)(-))

sin46 =
2(2)
21412
4
sindg =212 o simap=2-Y12
4 4
=1.366 =-0.366
No solution

g=92.6"
6=212.6"
f =332.6'

Pythagorean identity

8=92.6"+120'k

40 =201.5 +360°k or 46 =338.5" +360°k
=504 +90°k
Kweletk=0,1,2, and 3, we get

0 =84.6"+90"%
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=504 g =284.6"

8 =140.4 8 =174.6"

g=2304" 8=264.6°

g =320.4f’ 0 =354.¢’
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51. We want to find # when #=100.
100 =139 —125cos——¢
10

125¢0s ¢ =39
10

cosit =0.312
10

L 4=1253+2zk or —~t=(2m~1253)+ 2k
10 10

{= 4.0+ 20k %t=5.030+2xk

£=16.0+20k (wherek=0,1,2,3, ..., 9
It will be at 100 ft after 4.0 min, 16.0 min, 24.0 min. 28.0 min, and so on. ‘

53. [=2r sin& where [ =7
n

r=2rsin@-

. 180¢
Sin——=
n

. 1807
Sl —— =

N = Q"" =

Iﬂ)4*=30“ or 1*8~0—=15{)°
n n

180" =30"n 180" =150"n
n=>0 n=1.2
Not possible
The polygon has 6 sides. |

55, d =10tanzt where d =10
10 =10tan z¢
tanzf =1

72‘1‘=£+kﬁ
4 .

. |
tml+k , : -
4

tis % second and every second after that.
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57. sin 27zt =

R e

. Hpo

(=Lt Let k=0, then = .
12° ' 12

i i 1- . ) : :
59, Shx _Smx  lTcosx Multiply by a fraction equal to one ; : s
l+cosx 1+cosx l—cosx : ' |1
sitx{l—cosx . '
:—M(%z_—) Multiply ‘
1—cos"x -
sinx(1-cosx) .
A B Pythagorean identity
sm®x -
1- )
= .COS al Reduce
sinx
1 i 1 1—cost 1 i-+cost
61. + = B 4 .
1+cost 1—cost l+cost l-cost 1—cost 1+cos? :
_1-cost 1+cost -
l1-cos’t 1—cos’t o
I—cosz+1+cost SN
= Lol
1—-cos*t
2
sin’t
=2csc’f .
4 sin '
63. tan — = Ratio identity :
€05 — . i
1
{l—cosA | e
-2 Half-angle identities a
fl +cos A
2
Ni—cosd- ..
=—— _ Divide
Vl+cos A
'This problem is continued on the next page
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Jl cos 4 \/1+cos_4
«fl+oosA «/ﬁcos
\1-cos? A

=t L Multipl
1+cosAd Py

Multiply by a fraction equal to one

_ ~sin® 4
1+cosA
sin A .

= Simpli
1+cosd P fy

Pythagorean identity

65. If sin 4 :% and 4 is in QIL, then

cos 4 =—J1—sin?

OE *

gsin2A4=2sinAcos 4

67.  If 90° < A<180°, then 45" s%s%“
242

Also, sin 4 :é« and cos 4= e (from problem 65)

Therefore, cos—Ajﬂ = L+cosd

6. If sinBz% with B in QL then

cosB =+/1-sin’ B

_ 1__.9_.Hu ig—i :
V' 25 Y25 5 ' i

This problem is continued on the next page
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