pp- 466-467 (#2-40 evens)

2.

The angle of elevation and angle of depression are always
equal.

4. What is the ratio of the side opposite # to the hypotenuse?;
4 2.6
60330t 5
6. sm(i‘—% cas{i:%,tan@:%,cscH=§,secﬁ=§,
cot 0 = %
| 22 V2
8. sm&—g cos f = 3 Jtan 0 = 4,csc8—3,
V2
sec 0 = 3T cot = 2V2
. V3 7 2V30 13V30
10. smn @ = 3 LD‘:H—]BIHI] - . CSC 60
13 7V30
sec 0 = 7 cot@ =—— 60
12. sin(90° — @) = cos 6, cos(90° — 6) = sin 6,
tan(90° — @) = cot 6
csc(90° — @) = sec 0, sec(90° — 6) = csc 6,
cot(90° — @) = tan 0
. V119 V119 ~12V119 12
14. sin 0 = 2 ,tan 6 = 5 ,csc 0= 119 ,sec O = 5
5V119
cot 0 = 119
. 8 Viel 8V161
16. sin 6= IS.CD.‘:H— 5 Jtan 8 = 161
V161 161
sec f = VIOl CD[H_M




18.

20.

22,

24.

26.

28.
30.
32.
34.

36.
38.
40.

oo L1V3TT o 16V37T7 o 11

377 377 16°
e f V377 e = V377
“ | 16
The reciprocal of csc 6 is ——;

sin 6
1111 1v2
cscll=——=—== =
sin 0 6V?2 61?5 12
11

x=3
xX=065
x=7
0.6009
0.3907
1.0187

B =63° a=459,c=10.10
A =74° a = 48.82, c = 50.79
A =159° b= 1382, c=26.83
B =26°b=36l,c~=8.23



pp. 467-468 (#41-53)

41.
42.
43.

44.
45.

46.
47.

48.

49.

50.
S1.

S2.

w=514m
about 586 ft
about 427 m
about 400 ft

a. about 451 ft

b. about 5731 ft
Answers will vary.

a. about 22,818 mi

b. about 7263 mi
a. x
b. y

- — a_{]j — £ 1 e — m — i
c. yes;cos 6 hyp A and sin(90° — 6) hyp
a. about 59,155 ft

b. about 53,613 ft

c. about 39,688 ft; Use the tangent function to find the
horizontal distance, x + y, from the airplane to the second
town to be about 93,301 ft. Subtract 53,613 ft to find the
distance between the two towns.

about 59 m

yes; The triangle must be a 45-45-90 triangle because both

acute angles would be the same and have the same cosine

value.

—

sin 9=%,c056—%,tan8=%,cscﬂ= 2, secﬁ-¥,
cot @ = V3; The triangle on the right is equilateral, so all of
its angles must be 60°. Using geometry, it can be shown that
6 = 30° and that the two triangles form a larger 30-60-90
triangle. Because the large triangle is a right triangle, the

6 trig ratios can be found. The legs of the triangle are 1 and
V3 and the hypotenuse is 2.



53. a. x=0.5;6units

b. Sample answer: Each side 1s part of two right triangles,

o

with opposing angles ( 130

n

). So, each side length is

o

2 sin

), and there are n sides.
n

2]

0 ); about 3.14

n

C. N sin(



pp. 474-476 (#4-22 evens, #23-28, #30-40, #42-47)
4.

10.
12.

14.

16.

18.
20.

—90°: It has a different terminal side than the other three

angles.
If
S A\ W
X
s
Y
I B
-10°
Y
615° —105°
2807 —80°
Ik
4
257
9
135°

about 687.5°



22, ISTTT; —%T; Sample answer: 315° is equivalent to ?TTT radians,
and%+ 27 = ISTWand?TW — 27 = —%T.

23. B

24. D

25. A

26. C

27. about 15.7 yd, about 78.5 yd*
28. a. about 13.3m

b. about 146 m’

30. The angle was not converted to radians;

radians

40° = 40 degrees(

qr radians ) _ 2

180 degrees 9
— l 2 2_11-) = 2
A 2(6)( 5 12.57 cm

31. 72,000° 4007
32. Ay

9:00/“\

=Y

5:00

Y

240°, %F; Sample answer: The minute hand would generate

an angle of 2880° or 167.

33. —05
34. 0.383



3sS.
36.
37.
38.
39.

40.

R 5

b. about 45.6 ft

m — 1; Sample answer: Using s = r(m — 0), the arc length of
the small sector can be found to be 1. Therefore, # — # = 1 and
0= — 1.

about 6.89 in.2, about 0.76 in.2, about 0.46 in.2

Sample answer: This continued fraction (which is irrational)
gives rise to a sequence of rational approximations for 7.

When the next fraction is added, the value gets closer to the
value of 7= 3.1415926535. . ., as shown.

3 =3
I 22
+o====3
3+ 2= 2 = 3142857143
340 =333 3141500434, .
L1106
5
34 b 35 3141502000, .
1 13
7+ 1
15+ 1

1

yes: When the arc length is equal to the radius, the equation

2
s = r@showsthat = 1and A = %rzﬂ is equivalent to A = %

forr=sand = 1.



46.

47.

. about 16.49 in.

157

8
about 5195.4 in.>

. 70°33'

o, 45
110.767; ll[}—l-ﬁ

0 o
+ 0~ 110.76



pp. 482-484 (#2-38 evens, #40-41, #43-47)

2. After finding the reference angle 6, evaluate —cos 6’ (cosine
is negative in Quadrant III).

4. sin 0 = —%, cos 0 = % tan 0 = —15—2, csc 0 = —%,
sec 0 = % cot 0 _%:
6. sin 0 = %, cos = %, tan 0 = % cse 0 = 1-""E,
secﬁ=%,cm9= 3
s oo Vs oo V5
8. sinf= 5 ,cos 0 5,&11’19 2, csc 6 5
sec 0 = lg cot = —%
10. sin@=0,cos #= —1, tan 6 = 0, csc 6 = undefined,
sec # = —1, cot 0 = undefined

12. sin 6 = —1, cos € = 0, tan @ = undefined, csc 6 = —1,
sec # = undefined, cot 6 = 0

14. sin 6 = 0,cos 6§ = 1, tan # = 0, csc # = undefined,
sec # = 1, cot # = undefined

16. Ay : 30°

1507

30N .




Ay ;109

—370°
) /\ 100

-

w3

Y

.

ol |

ol

Y

. The angle found is the angle between the terminal side

and the y-axis instead of the x-axis; € 1is coterminal
with 290°, whose terminal side lies in Quadrant IV. So,
0" = 360° — 290° = 70°



26.
28.

30.

32.

34.
36.

38.

40.
41.

43.

about 6.1 ft

-

l L]
. = ]55.
D sin(2 « 40) = 155.1

about 104 ft; no. Sample answer: The initial height that the
Ferris wheel is above the ground is not doubled so the entire
height is not doubled.

125 ft

yes;

sin ¢

cOs

tan 6 = : sin 90° = 1 and cos 90° = 0, so tan 90° is

undefined because you cannot divide by 0, but

cot 90° = % = ().



45.
46.

47.

Sine and cosecant are negative because the y-coordinate

is negative in Quadrant IV. Cosine and secant are positive
because the x-coordinate is positive in Quadrant IV. Tangent
and cotangent are negative because the y-coordinate is
negative and the x-coordinate is positive.

m = tan 0

no; 6 = 240° is also a solution; any angles coterminal with 60°
and 240° are also solutions.

a. (—58.1,114)

b. about 218 pm



pp- 491-492 (#2-40 evens)

2. The amplitude of the first function is % and the amplitude of
the second function is 3. The period of the first function is 27
and the period of the second function is 7.

4. y=-2
6. yes; 2w
8. no

, 2

12. 3, 8w
14. 2, 27r; The graph of g is a vertical stretch by a factor of 2 of
the graph of f(x) = sin x.

—

.
=
b | =

A
) y

1

A

w W

|y -

16. 1, —; The graph of g is a horizontal shrink by a factor ofﬁ of

the graph of f(x) = cos x.

y
1

VAR

L




18. 3, m; The graph of g is a horizontal shrink by a factor of % and
a vertical stretch by a factor of 3 of the graph of
Sf(x) = sin x.

—
-

: The graph of g is a horizontal shrink by a factor of 1

¥

1 1
20- 53 ppu

and a vertical shrink by a factor of % of the graph of
f(x) = cos x.

NAL

.25 0.5 10.75 1 x

P | it
i

22. a. vy =sin Z?ﬁ.r

T
b. v = 10sin—
) SIn %

c. y=2sInx

| .2
d. y = 5sin 3x



24. The period is 6 and represents the amount of time, in seconds,
that it takes for the buoy to bob up and down and return to
the same position. The amplitude is 1.75 and represents the
maximum distance, in feet, the buoy will be from its midline.

Ly
1.?5\ /
i -
1 U 5 6t
~1.75
L |

26. 1“’
- >
m 2 x
-1
-2
-3
_4\/
-5
Y
28. 1”
i / :
v T
1
Y
30. Ay
il
3
2
) 4
- ol
T 2mx
-1 \/
—2




32.

34.

36.

38.

40.

A
Y

w 2rx

T 2 3 dar x

-4
_5 \/—\
-6

Y
%T should be added to the x-coordinate;
Maximum: ((l . 211') + = 2) = (T_T + 5 2)
4 2’ 2 2
= (m 2)

The graph of g is a vertical stretch by a factor of 3 followed
by a translation g units left and 2 units down of the graph of f.

The graph of g is a horizontal shrink by a factor Dfé followed
by a translation 7r units right and 9 units up of the graph of f.



pp. 492-494 (#42-48 evens, #49-57, #59-67)

42. Ay
1
—TI T 217;
-2
-3
4
I \/\
—b
7
Y
44. Ay
4
3
2
1 /\,
-l
1, T X
Y
46. 11y
_‘1 T 27 X
-2 \/
-3
4
'1I"
48. Ay

S PV RN ST -
i

I
[ N
<
P
3
S Y

_—
-

=Y
e
>



50.

51.
52.

33.
54.
3S.

56.

a. B; The graph of sine has been translated 3 units up.
b. C; The graph of cosine has been translated 3 units down.

c. A; The graph of sine has been shrunk horizontally by a

factor :}f% then translated %T units right.

d. D; The graph of cosine has been shrunk horizontally by a

factor D-f% then translated %T units right.

g(x) =3sin(x — 7)) + 2
gx) =cos2m(x +3)— 4

glx) = —% cos mx — |

g(x) = —% sin 6(x — 1) — %

A L 4.3 ft
8

—_ 7

D 6

@

= 5

£ 4

-

o 3

T 2
1
0 >
0 10 20 30 40 50 60 70 80 90 @

Angle (degrees)
a 45 275 10 27.5

11.5 18 "11.5° 5

b. When the number of lynx is at the midline and increasing,
the number of hares decreases. Once the number of lynx
reaches a maximum and begins to decrease, the number of
hares decreases to its minimum. At this point, the number
of hares begins to increase to its midline and the number
of lynx starts to decrease until it reaches its minimum. The
number of lynx then starts to increase as the number of
hares reaches its maximum.



57. days 205 and 328; When the function is graphed with the
line y = 10, the two points of intersection are (205.5, 10) and
(328.7. 10).

59. a. about —1.27
b. about 0.64

¢. about 0.64
60. a.

X -2 —37# - —%T 0
y=sin(-x) | 0 -1 [0 ' 0
y = cos(—x) | | 0o | -1|o0 | 1
X %T T 371? 2m
y=sin(-x) | —1 0 I 0
y=cos(-x) | O —1 0 1

A
|
by
e

¢. Both graphs are reflections across the y-axis. Because
cosine is an even function, it is symmetrical across the
v-axis and the graph of y = cos(—x) is the same as the
graph of y = cos(x).



61. a. h
180

A R
140
120
100
80
80

op UV

0 >
0 40 80 120 160 t
Time (seconds)

Height (feet)

b. 4.5

c. 175ft,5ft
62. a. f(x) = acos bx; The y-coordinate is 5 when x = (.
b. maximum value = 5, minimum value = —5;
period = 7, amplitude = 5

: 3
63. The x-intercepts occur when x = tjf, iTﬂ: tST?T, -

Sample answer: The x-intercepts can be represented by the

. T . .
expression (2n + 1)1’ where n 1s an integer.

64. no: The value of a indicates a vertical stretch or a vertical
shrink and changes the amplitude of the graph. It does
not affect the x-intercepts of the function. The value of b
indicates a horizontal stretch or a horizontal shrink and
changes the period of the graph which is the horizontal
length of each cycle. So, only the value of b affect the
x-intercepts of the function.

65. The graph of g(x) = cos x is a translation %T units to the right
of the graph of f(x) = sin x.

66. y = sinx + cos 2x

67. 80 beats per minute



p. 496 (#1-17)

3Vs 2V
1. cos =" tanf ="
COSs 7 dan 15
3Vs5
0t H — Rl
co 3
2. x=16
3. x=4V3
4. x~177
5. Ay
il 400 -
) x
L
400°; —320°
6. Ay
om
b
* \\ >
X
Y
177 Im




10.

11.

12.

13.

—960°

&

120°; —240°

R

3VI0 o V10
10 " 10

sin 0 = — ,tan 0 = 3, csc O = —

sec O = —“v"“ﬁ, cot 6 = %

sin = 1, cos # = 0, tan # = undefined, csc 6 = 1,
sec # = undefined, cot 8 = 0

sin 0 = % cos 0 = —%, tan 6 = —VE, csc 0 = 2;3,
V3

sec 0= —2,cot = 3

V1o
3

]



14. 3, 27r; The graph of g is a vertical stretch by a factor of 3 of

the graph of f;
by
3
2 /\
1
= " in ]
1, 2 7 X
-2
-3
Y
15. 1, %; The graph of g is a horizontal shrink by a factor of %}_

followed by a translation 3 units up of the graph of f;

Ay

N

Ll
5

- MW A

-
=1

wn| e
<Y

Y
16. a. About 380 ft
b. About 170 ft
17. Seated at a window table, you will have traveled about
569 feet in that time. A person at a table 5 feet from the
window will have traveled about 509 feet in that time.



p. 502 (#2-28 evens, #29-34)

2. cosecant; cotangent
4. To graph y = a sec bx, first graph y = a cos bx. Use the
asymptotes and several points of y = a sec bx to graph the

function.
6.
. =
2 X
The graph of g is a vertical stretch by a factor of 3 of the graph
of f(x) = tan x.
8.

A

The graph of g is a horizontal shrink by a factor of ;— of the
graph of f(x) = cot x.



The graph of g is a horizontal stretch by a factor of 2 and a
vertical stretch by a factor of 4 of the graph of f(x) = cot x.

12. Ay

The graph of g is a horizontal shrink by a factor of %}_ and a

1

3

14. The horizontal and vertical shrink factors are switched; A
vertical stretch by a factor of 2 and a horizontal shrink by a
factor of é

16. A

vertical shrink by a factor of — of the graph of f(x) = tan x.



18.

2w x

rafay
- |
|

The graph of g is a vertical stretch by a factor of 2 of the graph
of f(x) = csc x.

20. Ay

o=
|
—_—
|
|
mal )
0 |

The graph of g is a horizontal shrink by a factor of % of the
graph of f(x) = sec x.



22,

24.

26.

28.
29.

30.

~0.25 0.25 0.75 x

The graph of g is a horizontal shrink by a factor of ZL and a
T

vertical shrink by a factor Df%{]f the graph of f(x) = sec x.

y

3

2

1

—f P
L] 1234567 8x
-2
-3
-4

Y

The graph of g is a horizontal stretch by a factor of 4 of the
graph of f(x) = csc x. 4

y= % tan x
y = 5 tan 2x
B; The parent function is the tangent function and the graph

has an asymptote at x = %T

C; The parent function is the cotangent function and the graph
has an asymptote at x = (.



31. D: The parent function 1s the cosecant function and the graph
has an asymptote at x = 1.

32. F; The parent function Es the secant function and the graph has
an asymptote at x = —3,

33. A; The parent function is the secant function and the graph

has an asymptote at x = %T

34. E; The parent function is the cosecant function and the graph

has an asymptote at x = %r



pp- 502-504 (#36-40 evens, #41-50)

36. a. y

w1 v o~ o0

v
el
&9
i3
oy
[
s
x Y

Y

|
-
=
s
el
NS
r
5
>

/
The graph of g is a translation 2 units down of the graph of f(x) = csc x.

.

- N W A<

|
£y
LN
El
»

|
The graph of g is a translation 77 units right of the graph of f(x) = cot x.
d. y

= N oW I

| A
bl
SNE]
(SIE]
=Y

1
-2
-3
—4

The graph of g is a reflection across the x-axis of the graph of f(x) = tan x.



38.
40.
41.

42.
43.

44.

g(x) = 2 tan(3x — )

g(x) = —8cscx

Function B has a local maximum value of —5 so Function A’s
local maximum value of —i 1s greater. Function A has a local
minimum DfE' so Function B’s local minimum value of 5 is
greater.

D,B,C,A
dj
800
700
600
500
400
300
200
100

Distance (ft)

0 -~
0 10 20 30 40 50 60 70 80 90 #
Angle (degrees)

As d increases, ) increases because, as the car gets farther
away, the angle required to see the car gets larger.

320

D-||||||||||||||"|5
0

0 <t<15and 0 <h<320; The Statue of Liberty 1s
approximately 305 feet tall so it would take almost
15 seconds to span the statue.




45. a. d =260 — 120 tan 0
b. dp

280

240

200

160

120

80

40

0 >
0 10 20 30 40 50 60 70 80 90 ¢

The graph shows a negative correlation meaning that as the
angle gets larger, the distance from your friend to the top
of the building gets smaller. As the angle gets smaller, the
distance from your friend to the top of the building gets
larger.

46. a. d = —300tan 6 + 200

. d\
b 300

P
Ln
=

—

of cliff (feet)
— MJ
888

Distance from top
LN
o

=]

10 20 30 40 0
Angle (degrees)

=]

c. About 18.4°
47. no; The graph of cosecant can be translated ;—T units right to
create the same graph as y = sec x.
48. a. 4
b. v>2andy< -2
¢. vy = acsc bx; The cosecant function has an asymptote at
x=0.



49. asec bx =

50.

cos bx

Because the cosine function is at most 1, v = a cos bx will
produce a maximum when cos bx = 1 and y = a sec bx
will produce a minimum. When cos bx = —1,y = a cos bx
will produce a minimum and y = a sec bx will produce a
maximum.

csC x = %(tan % + cot %) Graphing the function produces

the same graph as the cosecant function with asymptotes at 0,
*+a, X2, .. ..



pp- 510-511 (#3-20)

3.

4.

9.

10.

11. P = 0.02 sin 407t

107

¥

0.02

0.01

k

0.01

-0.02
y

0.01 0.02

03 0.04

"R



12.

13.
14.

15.

16.
17.

18.

19.
20.

P = 5 sin 8807t
Ay

= bk W B

&
3
3
-
x Y

y = 3sin 2x
y = 5 cos 4x

y = —2cos %T(x + 4)

y = —sin mx — 2
To find the amplitude, take half of the difference between the
10 —(—6) _
> 8
To find the vertical shift, use the y-coordinates of the points;
—2+ (=8 _ _
2
h= —25cos mt+ 6.5

h = —36.25 cos l—?;r + 3425

maximum and the minimum:

5



pp- 511-512 (#21-31)

21. D = 19.81 sin(0.549¢ — 2.40) + 79.8; The period of the graph
represents the amount of time it takes for the weather to repeat
its cycle, which is about 11.4 months.

22. D = 7.38sin(0.498¢ — 2.05) + 78.6: The period of the graph
represents the amount of time it takes for the weather to repeat
its cycle, which is about 12.6 months.

23. V =100 sin 47t

24. Louisville; The graph of the average daily temperature for
Louisville is always higher than the one for Lexington.

v A

80
70
60
50
40
30
20
10

1 2345678091011t
25. a. N = 3.68sin(0.776r — 0.70) + 20.4

b. about 23,100 employees

26. Ay
2

{_21T, 1} {U, -” I.:21T,. 1}

The slope of the graph of y = sin x is given by the function
y = COS X.



27.

28.
29,
30.

31.

a. and b. A cosine function because it does not require
determining a horizontal shift.

c. A sine function because it does not require determining a

horizontal shift.
2; The graph completes 2 full cycles in 1 unit of x.

y = 2.5sin 4(x - g) + 5.5, y=—25cos4x + 5.5

no; The period is the reciprocal of the frequency. The
reciprocal of % is greater than the reciprocal of 2.

a. d = —6.5cos %Tr + 10

b. low tide: 12:00 A.m., 12:00 p.Mm., high tide: 6:00 A.Mm.,
6:00 p.M.

c. Itis a horizontal shift to the left by 3.



p- 517 (#2-10 evens, #11-22)
2. The reciprocal identity for secant can be used to write the
expression in terms of cosine. The negative angle identity
can be used to simplify the expression and then the reciprocal
identity can again be used to write the expression in terms of
cosine.
_ VL VS 10
4, cos 0= lO’tnB 5] ,csc 7
10Vl _ V51
sec 0 = 51 ,cot ) = >
Lo, V29 . 2V29 _ 5 . V2
6. sinf = 20 ., cos 6 20 . tan 6 > csc 6 5
V29
sec @ = ———
i 2
5 : 6 ‘65
8. sinf = —% cos 0 = % tan 6 = —yf. A —9225.
4V65
cot f = —F
10. sin @ = —% cos 0 = —%, tan @ = 4, sec 0 = —;, cot 0 = %
11. cosx
12. sec 0
13. —tan @
14. sin*x
15. sin’x
16. 1
17. —secx
18. —1
19. 1
20. sinx




21. sin2@ =1 — cos?@;
l —sinf@=1—(1—cos2@) =1—1+4cos?28=cos?@

sin x
22, tanx = :

cos X

SIN X 1
fan x csc x = . —
CosXx Ssinx
1

CoS X

= Sec X



pp. 517-518 (#23-40)

23, SINXCSCX=S8INX e«

SIN X
= ]
24. tan Ocsc Ocos 0 = sin 6 . _1 . COs B
cos @ sin 6
=1
25. coﬁ(q—r — JC) COtx = SIn X C?S al
2 sin x
= COS X
26. sin(T—T — x) tan x = cos x » S0
2 COS X
= sinx
CDS(?—T — H) + 1 ‘
7 2 _ _sinf+1
1 — sin(—6) I — sin(—6)
_ sin @ + 1
I — (—sin 6)
_ sin 6 + 1
] +sin 6
= ]
sinf(—x) _ (—sinx)? _ sin?x
28. = = —
tan? x tan? x tan? x

=sinZx « cot? x
cosZx
sin? x

=Sin?x «

= cos2 x



29. 1+cosx+ sin x =1+cosx+ sin x(1 — cos x)

sin x 1 + cos x sin x (1 + cos x)(1 — cos x)

_ 1 +cosx + sin x(1 — cos x)
sin x 1 — cos’x

1 +cosx + sin x(1 — cos x)
sin x sin’ x

sin x(1 + cos x) + sin x(1 — cos x)
sin” x sin’ x

sin x(1 + cos x) + sin x(1 — cos x)
sin’ x

sinx(l1 + cosx + 1 — cos x)

sin’ x
_sinx(2)
sin? x
2
sin x
=2CSC X
sin x sin x
30. =
Il —cos(—x) 1 —cosx
SIN X 1 + cosx

]l —cosx 1+ cosx

sin x(1 + cos x)
1 — cos’ x

sin x(1 + cos x)
sin’ x

1 + cosx
sin x
| COS X

— t —
sinx  sinx

=Ccscx + cotx



31.

sin x, €sSc x, tan x, cot x; COS X, Sec X;
sin(—#@) = —sin 0

1 1

(=0 =Gn—) = “sing ¢
tan(— @) = —tan 6
cot(— @) = 1 l = —cot #

tan(— 6) B tan @




32.

33.

34.

35S.

36. Sample answer: Multiply both sides by . SO

37.

decreases as

| )
Just as — decreases as x increases, sec 0 =
X cos 6

cos @ increases; this happens on the intervals

m+2nm < 6<377T+ 2n7rand377r+ 2nmr< 0<2m + 2nm

where n is an integer.

: ] sin x .
yes; sec x tan x — sin x = . — sinXx
COSX COSX
_ sinx .
= — — sinx
COS* X

= sec’ x sinx — sin x
= sin x(sec x — 1)
= sin x tan® x
a. sin @ is positive, cos 6 is negative and tan 6 is negative.
b. Quadrant III
¢. sin(—#6) is negative, cos(— #) is negative and tan(— ) 1s
positive.
g = h sin(90° — 6)
sin 6

_ h cos 0
sin 6

s = hcot 0

] SIN X —

COs X COS X

SIN X
COS X

Then tan x = 1 because = tan X.

a. 1 =tan #
b. wu increases from 0 to =o.



38. a. — = — -
Veot’ 6, + 1 \cot? 6, + 1
—_— —
Vese? 6, Vese? 6,
W

csc 6, ~ csc 0,
n, sin 6, = n, sin 6,
b. about 1.4

¢. n, = n,; This situation could occur when the mediums
have the same composition.

39. You can obtain the graph of y = cos x by reflecting the graph

. . . . . T . .
of f(x) = sin x in the y-axis and translating it —- units right.

40. a. In|sec 8] = In = In|(cos §)~!| = —In|cos 6|

| cos 6

|sin )

b. In|tan 8| = In = In|sin 8| —1In|cos 6|

cos 6



P-

10.

11.
12.

13.
14.

15.

16.

17.
18.
19.
20.
21.

523 (#1-26)
cos 170°

. First break 75° into the sum or difference of two angles whose

tangent values are known such as 45° + 30°. Rewrite the
expression using the corresponding sum or difference formula
and evaluate.

V3 =2

2 -V3
V2 = V6




22,
23.

24.

25.
26.

—Col x

The sign in the denominator should be negative when using

the sum formula;

tan x + tan 7

4

_tanx + 1

T
1 — tan x tan —
4

The a and b were reversed when the difference formula was

used;

| — tan x

. T . T i v
S5INXCOS5 — — COSXSIN— = 51Inx — COS X

B,D
B,D

4

4

2

= %(sin X — COS X)

vV

2

)



pp. 523-524 (#27-40)

_ T
27. x= 33
_m T
28. x—4, 2
_3m
29, x= >
30. x=0,7
31. x=0, 7
_ 3w I7
32. «x 11
33. ﬁin(g — 6) = sin %Tcm 0 — cnsgsin 0
= (1) cos 8 — (0) sin 6
= cos 0

34. no; The difference formula for tan(g - 9] would require

finding tan g, which is undefined.



fad
th

35 tan( @ — 45%) + 35 tan 45°

htan @

tan @ — tan 45°
1 + tan @ tan 45°

htan @

35( ) + 35 tan 45°

tanﬂ—l)+35
| + tan @

htan @

35(

35(tan @ — 1) + 35(1 + tan @)
htan (1 + tan 6)
35tan® — 35+ 35+ 35tan 6
htan 6(1 + tan 6)
_ 70 tan 6
h tan 6(1 + tan )

_ 70
h(1 + tan 6)




27 2mx 27 | 2mx

36. A cos(T —) + A cos(— + —)

37.

38.

39.

40.

5 3 5

=Acos%-;—'-rcos-z—sﬁnz+Asin2—37-7.sin2—;7'x—+Acos%;—rcos-z—;r£

— A sin 2w sin 2
‘ 3 5

= A cos 2’n'cos 2 + A cos 2”Tcos 2mx

3 5 3 5

21 27X
= 2A COS — COS ——
Ccos 3 CcoSs 5

_ _1) 2mx
—ZA( 2cos 5

2mx
= —A i
cos —

y, +y, = cos 9607t + cos 124071

= cos(11007t — 14071) + cos(11007t + 140771)
= cosl 1007t cos 1407t + sin 110077 sin 140771

+ cos 110077 cos 1407t — sin 11007t sin 14077¢
= cos 11007t cos 1407t + cos 11007 cos 1407t

= 2 cos 11007t cos 1407t
Any point where the two graphs intersect is a solution because

if f(x) = g(x) then f(x) — g(x) = 0.

. tan(f, — 6) =2
R

b. 60°
a. 3sinx — 4sin’x
b. 4cos’x — 3 cosx

3 tan x — tan® x
1 — 3tan’ x




pp- 526-530 (#2-42 evens)

2.

AN o

10.

12,

14.
16.

about 15 ft
T
6
135°
Ay
140°
-t >
X
k J
about 1497 m?
: 7 7 25
25 24
sec 0 = 5z, cot 0 = —=
V3
3

| —

8, 27r; The graph of g is a vertical stretch by a factor of 8 of
the graph of f(x) = cos x;




18. %T; The graph of g is a horizontal shrink by a factor {]f%

1
41‘
and a vertical shrink by a factor Uf% of the graph of
f(x) = cos x;

Ay
0.5

0.25 \ /
e P
z

col
EE]

20. Ay

22,

The graph of g is a horizontal stretch by a factor of 2 of the
graph of f(x) = tan x.



24. Ay

| =
3

The graph of g is a horizontal shrink by a factor of 1 and a
T

vertical stretch by a factor of 4 of the graph of f(x) = tan x.
26. Ay

a8
b
4
2
4
—Bb
-8
Y
28. |y
3
2
1
-~ :
NEEEX 8 x
-2
-3
4
Y

30. Sample answer: y = cos mx — 2

32. P = 1.08 sin(0.585¢ — 2.33) + 1.5; The period represents the
amount of time it takes for the precipitation level to complete
one cycle, which is about 10.7 months,



34. tanx
36 COS X S€C X _ COS X SecC X

1 + tan® x sec’ x
_ Cos X
sec x
= COS X COS X
= cos§” X
[ f—
3 Y2+ V6
4
fe 12Y
40. Ve + V2
4
42,y — 37 S5

474



