2

<

7. ese

4 |4

BosecZ =2
551:3

9. Using a right triangle with hypotenuse 13 and legs
5 (opposite) and %13 = 5 = 12 {adjacent), we have

; 5 12 5 13

sin & IS.CDGH‘ 13,|3I'lﬂ 12.1’.‘51:'5' 3
13 12

sec # E.CD‘.E ?.

10, Using a right triangle with hypotenuse 17 and legs
15 (adjacent) and %17 = 15° = B (opposite}, we have

; 2 15 8 17

sin & IT.CD&H‘ 1._,;',l.iil'lﬂ 15.1’.“31:'E|| K
gl oS

soC IS.C R

Section 4.3 Exercises
L The 450° angle lies on the positive y-axis
(4507 = 360° = 907), while the others are all
coterminal in Cuadrant 11.

2. The -STTra.ngle lies in Quadran: [ (-ST" 2= “3—’)
while the others are all coterminal in Quadrant [V,
In #3-12, recall that the distance from the origin is
TR ;}

N 2 1 W5
Iosinf=—s cosfl = =—= fanf = =1 cscd = —,
%5 5 2

1
sech = =\/5 coth = ==

d. sinf = 11:ur:|nrs\'t:l-£tal:uﬁl- S'Escﬂ- 2
5 5 4 3

saca-j cotdl = :
4’ 3

5 sinv&l--L,_,msH--L.ta.nH- 1:csc il = =43,

432 V2

secd = =V2 cot# = 1.

3 5
&sina--—_.cm&-—f_.tanﬂ--—:
/34 434 3

g = e sechl = ymtﬂ‘- 3
57 3 - 5

- 4 3 4 5
T.slna-g.cma-g.tma-?ma-z.
0= cotgm
sec 3 T
B sinf = ir:neitl'- = l.mﬂll
V13 VI r
#o= Vi3 o= 13 w-g
cse 3 see 5 - Lo T

9 sin# = 1,cos @ = 0, tan # undefined; csc @ = 1,
sec & undefined, cot @ = 0.

10, sinf =, cos @ = =1, tan @ = 0 cac & undefined,
sec 6 = =1_cot & undefined.

2 5 2

1L sind = ——— cosfl = — fanfl = =
W29 v 3

= _V’ﬂ_g H-—H [ = E

s 3 e 5 oo 5

1 1
1L sindl = = —— cosdl = — fan @ = —1;
V2 V2

s f --‘\.-’E.secﬂ = \r’imtﬂ' = =1
For #13-16, determine the quadrant(s) of angles with the given
measures, and then use the fact that sin 1 is positive when the
terminal side of the angle is above the x-axis (in Quadrants 1
and IT) and cos ¢ is positive when the terminal side of the angle
is to the right of the v-axis (in quadrants | and I'V). Note that
since tan 1 = sin tfcos 1, the sign of tan r can be determined
from the signs of sin r and cos 2 1f sin ¢ and cos r have the same
sign, the answer to () will be =+, otherwise it will be “="Thus
tan { is positive in Quadrants 1 and [11
13, These angles are in Quadrant 1. (a) + (ie.sinr > 0).

b} + [ie,cosr = 0) {c) + (Le.tanr = 0).
14. These angles are in Quadrant IL {a) +. (b) = {e) —.
15. These angles are in Quadrant 111 (a) =. (b) = {) +.
16. These angles are in Quadrant TV, (a) —. (b) +. (c) —.
For #17-20, use strategies similar to those for the previous
problem set.

17, 143 s in Quadrant 11, so cos 143 is negative.
18, 1927 is in Quadrant 111, 50 tan 192° is positive.

1. T?r rad is in Quadrant 11, so0 cos T?Tr is negative.
i, “;—r rad is in Quadrant 11, so tan dTTr is negative.
IL qa) (2.2): tan 45" = % =]=y=r

. .
22, (b) (=1, V/3): tan ‘3—’7 - % = =3 'S—Irjs in Quadrant I,

50 X IS negative.

23, (a) {-‘\.-’E.-l],' TTW is in Qruadrant 11, s0 x and y are both

negative. tan Lid = I—,-
6 w3
4. (b) {1,-\-"?‘;: =& is in CQuadrant I'V, 50 x is positive
while v is negative. tan (=607) = =43

For #2536, recall that the reference angle is the acute angle
formed by the terminal side of the angle in standard position
and the x-axis.
25, The reference angle is 60°. A right triangle with a 60°
angle at the origin has the point P{=1, \rﬁ] @8 One Vertex,
1
with hypotenuse length F = 2, 50 cos 120° = %- -3
26, The reference angle is 60°. A right triangle with a 60°
angle at the origin has the point F[t.-\rﬁ] @8 one vertex,

mtanm-il -'v‘?_
x
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27, The reference angle is the given angl.c.%.ﬁ; right triangle
wi.lha%radian angle at the origin has the point {1, %/3)
as one vertex, with hypotenuse length ¢ = 2,50

™ F
—_— -2
sec T = <

28, The reference angle is % A right triangle with a % radian

angle at the origin has the point (1, 1) as one vertex,

- 3 -
with hypotenuse length v = %1, so csc Tw = E = %2

20, The reference angle is % (in fact, the given angle is

coterminal with %}. A right triangle with a % radian

angle at the origin has the point P{‘\.-’i. 1) as one vertex,
3= ¥ 1

with hypotenuse length r = 2. 50 sin e == 7

3. The reference angle is E (in fact, the given angle is

coterminal with }). A, right triangle with a % radian

angle at the origin has the point {1, V/3) as one vertex,
xr 1

with hypotenuse length r = 2,50 cos TT“- = . ==

31. The reference angle is % (in fact, the given angle is

coterminal with }). A right triangle with a % radian

angle at the origin has the point (1, 1} as one veriex,

=15 ¥
%0 tan 3 " 1.

3L The reference angle is %. A right triangle with a Eradian

angle at the origin has the point (=1, =1) as one vertex,

i S 3
A5 gsin— =g — = = ——
sin 3 sin 3 3
19 Tw =
36, oot — = cot — = 3
6 %
37, =43P s coterminal with 270°, on the negative y-axis.
fa) =1 (b) 0 () Undefined
3R, =IT0" is coterminal with 90°, on the positive y-axis.
fa) 1 (b) 0 {e) Undefined
39, 7w radians is coterminal with = radians, on the negative
a-axis. (a) O (b} =1 {c) O
1= . ; . A .
4, = radians is coterminal with = radians, on the
negative y-axis (a) —1 (b) 0 (e) Undefined

? radians is coterminal with %

y-axia (a) 1 (b) 0 (&) Undefined

42, =4 radians i coterminal with 0 radians, on the positive
r-axis. {a) 0 (b) 1) O

43, Since cot @ = 0, sin # and cos # have the same sign, s0

sing /5

2

1. radians, on the positive

W5
sin f = + 1-cmz-&l-T.andlanH-
4. Since tan & < (0, sin & and cos & have opposite signs,
W13
socosé = =%'1 = sin® =—— - and

Pl
cotd m 228w /15,
10 &

— .
H.fma'--f\rl-sinztr-ﬂ,mtanﬂ-ﬂ
5 cos i
== = andmﬂ-;- 3
e cos 8 4/7)

. sec B has the same sign as cos 0, and since cot & = 0,
sin # must also be negative. With ¥ = =3, y = =7_and
r=WE 4 T = %58 we have sin # --L,_an.d

WER

E]
CoE s —-—
WOER

A7, Since cos # < 0 and cot & < (0, sin & must be positive.
With x = =4, ¥ = 3, and r = 4% + 3* = 5 we have

f==3andcscd =3
sec § and e I

48, Since sin @ > 0and tan & < (0, cos & must be negative.
With x = =3 vy = 4 and r = VTt ?-Slwchwe

m&-%andmt&--i—.
T .k 1
&0, un(ﬁ +41;l.0|]}w) sim (6) 3

B, tan (1,234 567w) — tan (7654.3211)
= tan (=) — tan (=) =0

5555555 o
5. M(T) = CM(E) =

52, tan (%ﬂm') = tan (%) = undefined

E3. The calculator's value of the irational number « is neces-
sarily an approximation. When multiplied by a very large
number, the slight error of the original approximation is
magnified sufficiently to throw the trigonometric func-
tions off.

B4, &in ris the y-coordinate of the point on the unit crcle
after measuring counterclockwise r units from {1, 0). This
will repeat every 2w units (and not before), since the
distance around the drcle is 2=,

S5 ﬁ, = 169
sin 42°
6. sin 6, = .44
MRt

E7. (a) Whenr = 0, d = 0.4 in.
i) When ¢ = 3, 4 = (L4¢™* ¢og 12 = (LI#52 in.



