(Answers for Chapter 4: Introduction to Trigonometry) A.4.1

CHAPTER 4:

Introduction to Trigonometry

SECTION 4.1: ANGLES

1) a) 48°15",b) 341°42°07”
2) a) 22.5°,b) 102.29¥°
4 T
3) a)—,b) ——,c)4.735
) a) 5 ) 5 )
4) a) 18°,b) —135", ¢) 227.TI°

5) 4.5 inches

6) 4 meters

1
7) 3 [of a radian]

8)
/4 r
" QI Acute ? QIII None of these
T RY/4
3 QI Acute EY Quadrantal None of these
T , 5w
5 Quadrantal Right 3 QIV None of these
7
2?75 QII Obtuse 77[ Qv None of these
3
Tﬂ QII Obtuse
/9 Quadrantal None of these

9) a) 65, b) %
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3
10) a) 130", b) 7”

11)

11z 13 25 37
a) For example, — _7r, —ﬂ, and —ﬂ; also, _7r.
6 6 6 6

In general: %+ 2nn (neZ).

b) For example, —315°, 405", and 765°; also, 1125°.
In general: 45° +360n° (neZ).

SECTIONS 4.2-4.4: TRIGONOMETRIC FUNCTIONS
(VALUES AND IDENTITIES)

5 5 3 4
1 _9b o _9d oo 1
) ) 3 )4 0)4 )3 e)

229 b)S@
29 29

2
2)3) ac)gad) 96) 7f)_9g)1

2 5 13 13 12
3 _9b DRE) _ad PRE) T 1
) ) 130 159 5D e 5D

4) a)3m,b) 342 m

43 83

m,b) —m
3 3

5) a)

6) cos(70°)
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7)
2] sin(@ cos(@) tan(@) csc(@) sec(@) cot(@)
0 0 1 0 und. 1 und.
s 2 | 5 | 5 | 25|
T | N2 V2 1 J2 J2 1
4 2 2
N ER 243 J3
32 2 | P51
g 1 0 und. 1 und. 0

8) a) sin(80°), b) cos(70°), c) tan(80°), d) csc(70°),
e) csc(10°) (Hint: This equals sec(80°) by the Cofunction Identities.)

9) a) QIL, b) QIIL c) QIV, d) QIII

10) a) %;b) QIV;¢) sin(G)

sec(@) = % , cot(@) = —\/g

11) a) 45°; b) QII; ¢) sin(6)

sec(@) = —\/5, cot(@): -1

12) a) 4%;b) %; ¢) QIIL; d) sin(8)=—

csc(@)

13) a) 150°; b) 30°; ¢) QII; d) sin(6)=

csc(@): 2, sec(@)

243

=3 sec(@):—Z,

243

; cos(@)

__9

2 cos(@)

cot(@

1

29
Z—T, COt(O)Z

V3

2

, tan(@)z— g, CSC(9)=—2,



14)

15) a) V3, b)und,, ¢) 0, d) -2

16) i.
17) ii.

18) ii.
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0 sin(@) cos(@) tan(@) csc(@) sec(@) cot 9)
L I D S Y I P O |
3 2 2 3 3
T 0 -1 0 und. -1 und.

5

S| N2 V2 1 2| =2 ]
4 2 2

3

7” -1 0 und. -1 und. 0

Uz | 1 3 | 3| , |23 _ 3
6 2 2 3 3

5

7” 1 0 und. 1 und. 0

11

tz | V3 1 _J3 |- 243 2 3
3 2 2 3 3
or 0 -1 0 und. -1 und.
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K Left Side Right Side Type of ID
csc(6) Sinl( 6) Reciprocal ID
sec(8) Cosl( o) Reciprocal ID
cot(8) tanl( 0] Reciprocal ID
tan(8) 22;((2)) Quotient ID
co(o) = Quotent D
sin[% - 9] cos(6) Cofunction ID
cot [% - 0) tan(8) Cofunction ID
sin(~0) sin(6) Even / Odd (I}I[e)gative—Angle)
cos(~0) cos(6) Even / Odd (I}I[e)gative—Angle)
tan(~0) tan(0) Even / Odd (I}I[e)gative—Angle)
sin’(6)+cos’ () 1 Pythagorean ID
tan’ (6)+1 sec” (0) Pythagorean ID
1+cot’(6) csc’(6) Pythagorean ID
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1
20) a) —0.3,b) 0.3, ¢) % ~0.954

21)

AlO |

22)

SECTION 4.5: GRAPHS OF SINE AND COSINE FUNCTIONS

The coordinate axes may be scaled differently.

D) a)

2) a)

b) 4; ¢) 2?”; d) R, or (—o0,0);€) [-4,4]
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3)
y
1
3
0
1
3
( 2n 4 61 8m
1 11
b) =;¢) 8m;d) R, or (—o,0);€) | ——,=
) 3087 Ruor (i) |- 1.1 ]
4)
y

[<=]
~

-5

3m 3n On

(

b) 5;¢) 3m;d) R, or (—e0,); ) [-5,5]
5) a=-2, l9=E
2

6) a=—,b=4

W | N
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7) a)

| X

4
b) 2; c) %;d) %;e) R, or (—ee,e0); ) [~1,3]

8)
y
1
N /1.
_3
2
_fi L - T L
12 12 = 12 12
5 2
b) Ji0) i) = ie) Ry or (—ee,e0): f) [~4.1]
9)
y

3n

o n
8 8 8 8 8

3 5 3
b) 6;c¢) m;d) ?n, which may be preferable to — ?ﬂ, since ?n has a lesser

absolute value and is closer to 0; ) R, or (—oo, oo); f) [—9, 3]
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SECTION 4.6: GRAPHS OF OTHER TRIGONOMETRIC
FUNCTIONS

The coordinate axes may be scaled differently.

1) a)

W
)

NI e mblap—tas -
&

4/5

~4/5

b) 47
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3) a)
y
I 1
I 1
[ I
5
! 0
-3
i I
I I
I I
I I
_r o |x Tz 5
12 |24 6 24 12
T
b) —;¢c) —
) )6
4) a)
y
I 1
[ I
I I
I 1
2
X
-3
-8
I I
[ I
I I
L =z
8 16 16 8
T T
b) —;¢c) ——
)4 ) 2



(Answers for Chapter 4: Introduction to Trigonometry) A.4.11

5) a)
y
] [ I 1
I [ I 1
I [ I 1
I [ [ 1
2 N .
X
_2
1 [ I 1
1 [ I 1
1 [ I 1
1 [ I 1
0 T T 7 2x5n  Tmdén
6 3 2 3 6 6 3
21
b_
)3
6) a)
1/2
0
-1/2

b) 67



7)
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Domain

(=oor)

(o)

Use set-builder form.

{xeR x¢£+7m (neZ)}
2

Use set-builder form.

{xeR’x;ﬁnn (neZ)}

Use set-builder form.

{xeR x¢£+7m (neZ)}
2

Use set-builder form.

{xeR’x;ﬁnn (neZ)}
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SECTION 4.7: INVERSE TRIGONOMETRIC FUNCTIONS

1) (The vertical tangent lines are indicated at the endpoints.)

(1-2)

2) (The vertical tangent lines are indicated at the endpoints.)




4)

S)
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f (x) Domain Range
sin_l(x) [—1, 1:| [_ %)%
cos” (x) [—1, 1:| [O, 7r:|
tan_l(x) (—oo, oo) (_ §’§

T
a) g
b) —%

c¢) undefined

3

g) undefined
h) -2

1)

o |g N

k) - =
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6)
2) X or xN25-x*
V25— x7 ’ 25-x
1 Vxt+1
b , OF
: Vx® +1 X +1
7)

a) 17.46 and 162.5°; 0.3047 and 2.837
b) 197.5" and 342.5"; 3.446 and 5.978
c) 72.54" and 287.5"; 1.266 and 5.017
d) 107.5° and 252.5"; 1.875 and 4.408
e) 84.29° and 264.3°; 1.471 and 4.613
f) 95.71° and 275.7"; 1.670 and 4.812

SECTION 4.8: APPLICATIONS

1) a=222in, c=3.53in
2) 3.91 ft
3) a)7.11 m, b) 25.8°

4) a) 1930 ft, b) 61.9°, ¢) 80.5°



