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7.4 Trigonometric Functions of General Angles
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11.

12.

13.

14.

15.

16.

17.

18.

Since sin® > 0 for pointsin quadrants | and |1, and cos6 < O for pointsin quadrants |1 and
[11, theangle 6 liesin quadrant I1.

Since sinf < 0 for pointsin quadrants 111 and IV, and cos® > O for pointsin quadrants |
and IV, theangle 6 liesin quadrant 1V.

Since sin < 0 for pointsin quadrants 111 and IV, and tan® < O for pointsin quadrants 1
and 1V, theangle 6 liesin quadrant IV.

Since cosO > 0 for pointsin quadrants | and IV, and tan6 > O for pointsin quadrants | and
I11, theangle 6 liesin quadrant I.

Since cos6 > 0 for pointsin quadrants | and IV, and cotg < Q for pointsin quadrants |
and 1V, theangle 6 liesin quadrant IV.

Since sind <0 for pointsin quadrants Il and I11, and cot > 0 for pointsin quadrants | and
I11, theangle 6 liesin quadrant I11.

Since secO < 0O for pointsin quadrants Il and 111, and tane > 0 for pointsin quadrants | and
I11, theangle 6 liesin quadrant I11.

Since cscO > 0 for pointsin quadrants | and |1, and cot@ < 0 for pointsin quadrants |l and
IV, theangle 6 liesin quadrant I1.
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33. 0 =440°; referenceangle o =80°

Section 7.4  Trigonometric Functions of General Angles
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45.

sin(405°) = sin(360°+ 4 5 ° ¥ sin(45°) = g
cos(420°) = cos(360°+ 6 0 ° ¥ cos(60°) = -;

tan(405°) =tan(180° +180°+ 45°) =tan(45°) =1

sin(390°) = sin(360°+ 3 0° ¥ sin(30°) =

NI

cso( 450°) = csc(360°+ 90°)=csc(90°) =1
sec(540°) = sec(360° + 180°) =sec(180°) =- 1
cot(390°) = cot(180°+180°+ 30%) =cot (30°) = v/3

sec(420°) = sec(360°+ 60°)=sec(60°) = 2
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53. sin(lSO") = sin( 30°) = % , since 6 =150° has reference angle o = 30° in quadrant I1.

J3

54, cos(210°) = -cos(30°) = since 0 =210° has reference angle o = 30° in quadrant I11.

55. cos(315°) = cos( 45°) = g , since 0 = 315° has reference angle o = 45° in quadrant |V.

J3

56. sin(120°) = sin(60°) =5 since 6 =120° has reference angle o. = 60° in quadrant 11.

57. sec(240°) — sec(60°) — ., since = 240° has reference angle o = 60° in quadrant I11.

58. cs{300°) = - cso{60°) = - Z—f since 6 = 300° has reference angle o = 60° in quadrant IV.

59. cot(330°) — cot(30°) = .3 Since 6 = 330" has reference angle o = 30° in quadrant 1V.

60. tan(225°) :tan( 450) — 1, Since 6 =225° has reference angle o = 45° in quadrant 111,

700



61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

Section 7.4  Trigonometric Functions of General Angles

2 0 J2
S ——= g—-=— smcee:% hasreferenceangleoc:% in quadrant I11.

;__ ___ _2n .
COSé} Y Ségg smcee-? hasreferenceanglea—§ in quadrant I1.

&Fn O
cotg— CO%T; \/?3 since 6—? hasreferenceanglea- 5 in quadrant I11.

csca%g—-csca@cé—-ﬁ ‘ ~ T asref le o =Z in quadrant IV
v a5 V2 since 6 =—- hasreferenceangle o =7 in quadrant IV.

cos(- 60°) :cos(60°) :%, since O = -60° has reference angle o = 60° in quadrant IV.
an(- 1200) - tan(60°) = /3, since 6 = - 120° has reference angle o = 60° in quadrant I11.

aezno ;0 3

> N¥o _n .
I“g = 8:_321 > ,since 0 = - 3 has reference angle o = 3 in quadrant 111.
& r o 0
cotg— =- cotg \Eﬂ since 6 = _6 has reference angle o. = s Zin quadrant V.
B4 O
tang——— - tanéh—— - \/1_3 since 6 —14? has reference angle o = 3 Zin quadrant I1.
a3 1r 0 a@co 11n :
- 2 = — =
Secr4 g \/_ since 6 2 has reference angle o. = 2 in quadrant 11.

csc( 3150) _ csc( 450) = {2 since 6 = -315° hasreference angle o = 45° in quadrant |
sec( 2250) — -sec(45°) = {2 since 0 = - 225° has reference angle o, = 45° in quadrant 1.
sin(8p) = sin(0+8p) =sin(0) =

cos(-2p) =cos(0- 2p) = cos(0) =

tan(7p) =tan(x +6p) =tan(x) =0

cot(5p) =cot(x + 4p) =cot(r) , which is undefined
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77.  sec(- 3p) =sec(n) = -1, since § = - 3x iscotermina with . =x.

CSC&i 5_3-59— %lg— - 1
€20 '

78. 20 ,since 0 = % is coterminal with o :%.

: 12 .
79 sme=f3, 0 in quadrant 1

Since6 isinquadrant Il, we know that sif >0 and c$>Q
while coB <0, se®<0, ta® <0 and cob <0.

If o isthe reference anglefor 0, then sina = %

Now draw the appropriate triangle and use the Pythagorean Theorem to find the values of
the other trigonometric functions of o..

', . 5
k 5 12) 0 cosa. = 13 tano. = 12 Seca = 13
'\ 5 5
G ; _13 cota -2
12 kl\? E csca= 12 12

(8]
“ul

A 5
Finally, we assign the appropriate sign to find the values of the other trigonometric
functions of 0.

_ 3 12 13
€os9 = - = tand = - = sech=- =
13 5 5
13 S
= — cotf = - —
csch o T

gg, CosH :g, 6 inquadrant IV

Since® isin quadrant IV, we know that co8 >0 and sec6 >0;
whilesin® <0, cs® <0, ta® <0andcot 6 <O0.

If o isthe reference anglefor 0, then coso = s

Now draw the appropriate triangle and use the Pythagorean Theorem to find the values of
the other trigonometric functions of o..
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Finally, we assign the appropriate sign to find the values of the other trigonometric
functionsof 6.

sind = -

tand = - SECOZ§
3

Dlopowlh

csch = - coto = -

Ao glpy

4
81 cosez-g, 0 inquadrant 111

Since® isin quadrant I11, we know that co8 <0, se® <0, si® <0 and csé<O0;

while taf >0 and co6 >0.

If o isthe reference anglefor 0, then cosa = g

Now draw the appropriate triangle and use the Pythagorean Theorem to find the values of
the other trigonometric functions of o..

ey = 3 5
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5 > 4 4
_5 cota = 4
B] CSCa. = ?3 3
q
AN
5 3 1 g - 1 2
: e
.-'""-.--'-F- -\-;.
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Finally, we assign the appropriate sign to find the values of the other trigonometric
functions of 0.

secO = -

N )
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82 sin = 1—2 0 in quadrant 111

Since® isin quadrant I11, we know that co8 <0, se® <0, si® <0 and csé<O0;
while taf >0 and co6 >0.
If o isthe reference anglefor 0, then sina = %

Now draw the appropriate triangle and use the Pythagorean Theorem to find the values of

the other trigonometric functions of o..

e cosa =73 tano. -2 seca -
12 12

& q CSCOL:E cota :E
e (N °
£ -m -8 & 4&;’.;" Iy
.--__d_.r

5 -2
- 13
- '----
.-'"J i -4
(- 12,- )
Finally, we assign the appropriate sign to find the values of the other trigonometric

functionsof 0.

_ .12 1
cose—-1—3 tand == sech=- =
12 12
12
(;5(;6:.1—3 COtG:E

83 sinf =%, 90°< 9 <180°P 6 inquadrant Il

Since6 isin quadrant Il, we know that co8 <0, se® <0,tan6 <0Oandcot6<0;
while si® >0 and cs6é >0.
If o isthe reference anglefor 0, then sina = %

Now draw the appropriate triangle and use the Pythagorean Theorem to find the values of
the other trigonometric functions of o..

*.(- 12,5 s 12 5 13
™, coso. = — ) — =
Hm i 13 tana = Seco = 12
\ 12
x‘“‘u 13 q csco, = 1—53 cota :E
5 .-H"-,__ :
-\.'H. RK-N
12 ar,
PR GRS R e R R B s LA TR

Finaly, we assign the approp;ri ate sign to find the values of the other trigonometric
functionsof 6.
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_ 12 5 13
cosh = -T2 tand = - — sech=- =
12 12
e:l—3 cot =- —
5

4 :
gq CosH ZE’ 270°<0 < 360°P 6 inquadrant IV

Since® isin quadrant IV, we know that sifi <0, csé <0, ta® <0 and co6 <0;

while cos6 >0 and se® > 0.

If o isthe reference anglefor 0, then cosa = g

Now draw the appropriate triangle and use the Pythagorean Theorem to find the values of
the other trigonometric functions of o..

T
. ey — 3 5
4 siha.= = tano, = = seco ==
4 4
5 4
CcsCoL = — cota ==
. 3 3
q
(N o
2 - g 1 3 &
-H-"'--\. 3
4 B o
—._|(4.-5)

Finally, we assign the appropriate sign to find the values of the other trigonometric
functionsof 6.

: 3
Snd = -= —
5 tano

CSCG:-§ coto = -

85 cosG:--é, 180° <0 <270°pP 0 inquadrant II!

Since® isin quadrant I11, we know that co8 <0, se® <0, sih <0 and csé<O0;
while taf >0 and cob >0.

If o isthe reference anglefor 6, then coso = ?13

Now draw the appropriate triangle and use the Pythagorean Theorem to find the values of
the other trigonometric functions of o.

705



Chapter 7 Trigonometric Functions

I . 2J?
Sha==—"2" tana =2W2  seca=3
0s 1 >
csco :ﬂ cota, =—
4 4

/1- Zﬁ) 25

Finally, we assign the appropriate sign to find the values of the other trigonometric

functionsof 0.

2472

f=-==

32

2
= — cotf = —
= 4

tand = 22 secH=-3

86. sin6:-?23, 180° <0 <270° P 0 inquadrant Il

Since6 isinquadrant I11, we know that co8 <0, se® <0, si® <0 and cse<0;
while taf >0 and co6 >0.

If o isthe reference anglefor 6, then sina = %

Now draw the appropriate triangle and use the Pythagorean Theorem to find the values of
the other trigonometric functions of o..
2

5
| COS(X:? tana:& Secg:£
I 5 5
g 3 J5
; CcsCoL = — cota, =—
M\ 2 2

V5.-2) [
Finally, we assign the appropriate sign to find the values of the other trigonometric
functions of 0.

J5
COS@z'? tan@:z_‘/TIS 6:-%
) 5
5
CSCG:-§ CO'[E):£
2 2
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87.

2

(52 2

Section 7.4  Trigonometric Functions of General Angles
. 2 .
sino =§, tan6<0 P 6 inquadrantll

Since® isin quadrant Il, we know that coB <0, se® <0,tan6<0andcot6<0;
while si® >0 and csé >0.
If o isthe reference anglefor 0, then sina = %

Now draw the appropriate triangle and use the Pythagorean Theorem to find the values of
the other trigonometric functions of o..

s .\"'\.\._-‘3\-\-\-\\ [
-
HH'\-\.

88.

& AN

1

-2
Finally, we assign the appropriate sign to find the values of the other trigonometric
functionsof 6.

COSOZ-E _ 2\,5 _ 3\/3
3 tang = - — 0=- —
5 5
Csce:§ cote—-ﬁ
2 2

1 .
cose:-z, tan6>0pP 6 inquadrantIll

Since® isin quadrant I11, we know that co8 <0, se® <0, si® <0 and csé<0;
while taf >0 and cob >0.
If o isthe reference anglefor 0, then coso = %

Now draw the appropriate triangle and use the Pythagorean Theorem to find the values of
the other trigonometric functions of o..
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89.

-1-V/15)
Finally, we assign the appropriate sign to find the values of the other trigonometric
functionsof 6.

9”9:'7 tand =15 secO=-4

secHd =2, sin6 <0, P 06 inquadrant IV

Since® isin quadrant IV, we know that sifi <0, cs€ <0, ta® <0 and co6 <0;

while cosb >0 and seé > 0.
If o isthe reference anglefor 0, then seco = 2.

. J15
sma:—4 tana = W15 seca =4
05 i
:4—‘,1_5 coto :E
15

Now draw the appropriate triangle and use the Pythagorean Theorem to find the values of

the other trigonometric functions of o.

cosa =

JQ

2

=

-9

[}

[=p )

)

[wu]

||\> NI
P

3
csco = cota =_3

V3

] (1-v3

Finally, we assign the appropriate sign to find the values of the other trigonometric
functionsof 6.

1
Ccosd =5 sind :-g' tand = - v/3
SC :.Z_J§ COt6=-§

sinaz? tanoc=\/§
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cscH =3, cotf <0, P 6 inquadrant Il

Since® isin quadrant Il, we know that coB <0, se® <0,tan6<0Oandcot6<0;

while si® >0 and csé >0.

If o isthereference anglefor 0, then csco = 3.

Now draw the appropriate triangle and use the Pythagorean Theorem to find the values of
the other trigonometric functions of o.

H1.5 242 1 5
i COSa==3"  sna== tanoc:£

-2V2,) 2 S 3 4
. Seco = 4 cota =242

28 2 a5 4 o5 | s 1

91.

t.\
>
@
L

F0.5

-1
Finally, we assign the appropriate sign to find the values of the other trigonometric
functionsof 6.

2J2
cosh = -=2= sinf == tan® _. 2
3 4
e_3,/'2
csch= 4 cotd = - 242

3 . .
tane:Z, snB <0, P 6 inquadrant Il

Since® isin quadrant I11, we know that co8 <0, se® <0, si® <0 and csé<O0;
while taf >0 and cob >0.
If o isthe reference anglefor 0, then tana =§.

Now draw the appropriate triangle and use the Pythagorean Theorem to find the values of
the other trigonometric functions of o..
coso. =

[ 4 Sino =

aglw

5
seco ==
4

o gals

WY :
S -3 1.' I !I CsCa == COtOL =§

w

=
= I

[u]
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Chapter 7 Trigonometric Functions
Finally, we assign the appropriate sign to find the values of the other trigonometric
functions of 9.

4
cosh = -= §inf = -= secH=- 2
5 4

CSCGZ-§ cotezfr
3 3

4 .
92. cot6:§, cost <Q P 6 inquadrant I11

Since6 isinquadrant 11, we know that co8 <0, se® <0, si <0 and cse<O0;
while taf >0 and co6 >0.
If o isthe reference anglefor 0, then cota =%.

Now draw the appropriate triangle and use the Pythagorean Theorem to find the values of
the other trigonometric functions of o..

4
e Cosa = = Sinoc= > seco =2
5 5 4
4 f Y 5 3
4 o -3 1.- 8§ !I csco, = — tano = —
L &Fa..-. 3 4
ol
_,__,.-/" i
3 i
5
;'Fx’-! i
4 C4-3 s

Finally, we assign the appropriate sign to find the values of the other trigonometric
functionsof 6.

_ : 3
Ccoso = - sinG = -- secH = -

Mo

csco = -

wla gls

tan ==
4

03, tanez-%, snB >0 b 0 inquadrant Il

Since6 isin quadrant Il, we know that co8 <0, se® <0,tan6 <0andcot6<0;
while sif® >0 and cs6é >0.
If o isthe reference anglefor 0, then tano :é.

Now draw the appropriate triangle and use the Pythagorean Theorem to find the values of
the other trigonometric functions of o.
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94.

1o SR TO N . Ji0

10 Sno = =— Seco = —
(-3,) ’ 10 3
Jl_O : csco. = Jf) cota =3
AN
3 a .
B 1 1
05
H1

Finally, we assign the appropriate sign to find the values of the other trigonometric
functionsof 6.

cosp = - Y20 10 _J10
10 Ing =—— sech= - —
10 3
csco = JlO coto =-3

sec6=-2, tan6>0 P 0O inquadrant I

Since6 isinquadrant I11, we know that co8 <0, se® <0, si® <0 and cse<0;

while taf >0 and co6 >0.
If o isthereference anglefor 0, then seca = 2.

Now draw the appropriate triangle and use the Pythagorean Theorem to find the values of

the other trigonometric functions of o..
15

J3

- = ) 3
COSO“Z sino = — coto, =—
3

23

o=—

3 tano =\/§

Finally, we assign the appropriate sign to find the values of the other trigonometric
functions of 0.

_ 1 3 3
0059"5 sinez-£ cote:-£
2 3
6__2,/?3
-3 tand =3
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95. cscH=-2, tan6>0 b 6 inquadrant IlI

Since® isin quadrant I11, we know that co8 <0, se® <0, si® <0 and csé<O0;

while taf >0 and co6 >0.

If o isthe reference anglefor 0, then csco = 2.

Now draw the appropriate triangle and use the Pythagorean Theorem to find the values of
the other trigonometric functions of o.

+1 Jé
- . 1
q EJS cosa == sina.= 2 tanoc:?
1.5 -1 0.5 C) 05 1 SeCa_ZJ_?»
V3 8 3 coto. =v/3
1 -{“f 05
.___..-
T i
(B3

-2
Finally, we assign the appropriate sign to find the values of the other trigonometric
functions of 0.

V3 1

cos = - = sin = -2 cot6 = V3
Sece:_z_J§ tano :£3
3 3

96. cotb=-2, sec6>0 b 6inquadrant |V

Since6 isin quadrant IV, we know that co8 >0 and sec6 >0;

whilesin® <0, cs® <0, ta® <0and cot 6 <O0.

If o isthe reference anglefor 6, then cota =2.

Now draw the appropriate triangle and use the Pythagorean Theorem to find the values of
the other trigonometric functions of o..

4 .5 2
: siha === cosoc:—‘,g tano. = =
] 5

v5

i 1)

Finally, we assign the appropriate sign to find the values of the other trigonometric
functions of 0.
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J5
SH'IG:-? (:()$:2_J3 t 6:_1
5 2
J5
secH = —
csch=-v5 2

97. sin(45°) + sin(135°) +sin(225°) +sin(3159)

=8in(45°) +sin(45°+90°) + sin(45°+180°) + sin(45°+2709)
RS AR
2 2

®
g 25 _7;&_0

98. tan(60°) +tarf150P=tan(60°) +tan(180°- 30°)

So the reference angle for 150° is 30°, and since 150° lies in Quadrant |11 we have:

an(60°) +tan(150°) = tan(609) - tan(30°) =3 - @ - Z_f
99. Given: Sn6 =0.2b 6 inquadrant |

Therefore, 6 + p isinquadrant 111\ sife + p=-0.2

100. Given: cost =0.4P 6 inquadrant |
Therefore, 6 + p isin quadrant 111 \  cos(6 +x) = -0.4

101. Given: tan6 =3 b 6 inquadrant | or I1]
Therefore, 8 + p isinquadrant 111 or 1\ taf +x) =3

102. Given: cot6=-2 b 6 inquadrant Il or IV
Therefore, 6 + p isinquadrant IV or I\ cot(0+m)=-2

103. Given sinf —-1 , then cscf = — 1 _ L =5
5 sin® 8EJ_O
50
. 2 1 1 3
104. Given cosf =—, then secf= — = —=—
3 cosh RO 2
32

105. Find the value:
sin(1) + sin(29) +sin(3°) +... + sin(357°) + sin( 358°) + sin(359°)
:sm( )+ n(2°)+sn(3°)+ .+sin(360°- 3°) +sin(360° - 2° 1+ sin(360°- 1°)
sin(®) +sin(29) + sin(3°) +... + sin(-3%) + sin(- 2 ° } sin(- 1°)
sm(P)+sm(2°)+sm(3°) .- sin(®)- sin(2°) - sirf1y
in(180°) =0

1
25
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106. Find the value:
cog(°) + cog(2°) +cos(3°) + ...+ cog(357°) + cos(358°) + cos( 3599)
= cog(I) +cos(2°) + cog(3°) + ...+ cos(360°- 3% + cos(360°- 2 ° )+ cos(360°- 1°)
=cos(’) +cog(29) + cog(3%) + ...+ cos(- 3° 1+ cos(- 2 ° )+ cos(- 19)
=cos(P) + cos(29) + cog(3°) + ...+ cog(3°) + cos(2°) + cos()
= 2cos(P) + 2c0s(2°) + 2c0s(3°) + ...+ 2c0s (178°) + 2c0s(179°) + cos(180°)
= 2cos(X°) + 2c0s(2°) + 2cos(3°) + ...+ 2c05(180°- 2°) +2c0s(180° - 1°) + cos(180°)
= 2cos(X°) + 2c0s(2°) + 2cos(3°) + ...- 2c0s(2°) 2cos(1°) + cos(180°)
=cos(180°) = -1

ZJE

107. (a) R=22Y2164n(2(60%) - cos(2(609)) - 1] » 32/2(0.866- (- 0.5)- 1) »16.6 f

(b) Graph
20

45 920
0

(c) Using MAXIMUM, Rislargest when 6 =67.5°.
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