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Simplify each expression.

1 —sin’ @
sin? 6

31. 2(csc? O — cot? )

28.

EOT 11A

29. tan @ csc O

32. (1 + sin )(1 — sin 6)

; daill ya il 55,
= 2 i o ¢ [
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1 cos’l
sin? @ sin? @

33. 2 —2sin%2 @

30.
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Real-World Example 2

A geologist measures the angle between one side of a rectangular lot and the

line from her position to the opposite corner of the lot as 30°. She then measures

the angle between that line and the line to the point on the property where a

river crosses as 45°. She stands 100 meters from the opposite corner of the property. How
far is she from the point at which the river crosses the property line?

Understand The question asks for the distance between the geologist and the point where
the river crosses the property line, or y.

Plan Draw a picture that labels all the g 20
things that you know from the y
information given. 15] WO 60°
45° x
Solve Solve for x.

sin30° = 100 Definition of sine 30° ]
x = 100 sin 30°
x =5 Since the lot is rectangular, opposite sides are equal.

Now look at the triangle on the far left and solve for y.

cos 15° = *53?* Definition of cosine
cos (45° — 30") = 5—;’ 15 = 45 — 30
3 N o " 50 Y i
cos 45° cos 30° + sin 45° sin 30° = T Difference identity
V2 V3, £ B e it
2 2 2 y us s
\/Z + V2 - = §£’ Simplify.
(\f_ 6 + \/_)y 200  Cross products
e 2000 B, (V6 - v2)
(Ve +v2) (V6-v2)
y =50(V6 — V2)

¥ = 50V/6 — 50V/2 or about 51.8

The geologist is about 51.8 meters from the point where the river crosses the
property line.

Check Use a calculator to find the Arccos of 5?—% =15, v

P GuidedPractice

2. The harmonic motion of an object can be described by x = 4 cos (2111 - %), where x is

distance from the equilibrium point in centimeters and f is time in minutes. Find the
exact distance from the equilibrium point at 45 seconds.
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1 Find the exact value of each expression.

12. sin 165° 13. cos 135° 14. cos%r
. . T
15. sin 7 16. tan 195 17. cos (—12)

Find the exact value of each expression.

24, tan 165° 25. sec 1275° 26. sin 735°
2371 51 1131
27. tanT 28. €sC Iy 29. cotT

1-2 PRECISION Find the exact values of sin 20, cos 26, sin % and cos e

E.
1 sin9=%;0"<9<9{]° 2. sin9=%;90°<9<180°
3 cosf=—2Z<ch< 4. cos 0 =2;270° < 0 < 360°
» COS = 13’ 2 ™ « COS —5,
___i. o o —i- 3—“
5. tan 0 = 15,90 < 6<180 6. tan6—12,1r<6< >

1-2 Find the exact values of sin 20, cos 26, sin 2 and cos 2.

2 2

12. sin9=§;90°<9<180° 13. sm9=—%;1r<9<37“
3 3w 1 o =

14. c059=g;7<9<2‘n‘ 15. c059=§;270 < 0 < 360

16. tanBZ%;180°< 9 < 270° 7. tanfh=-2,F<h<m
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Find A}, if it exists. If A~! does not exist, write

singular. (Example 5)
(=4 2
27. A=
2 3]
[ 3 5
29. A=
| —2 =3
-1 -1
31. A= 3 6
2 1
5 2
33. A=|4 7
1 =5

28. A=

30. A=

32. A=

34. A=

B 8]
1 =2
(8 5
6 4

4 2 1
-2 3 5
6 =1 =—4)
2 3 —4]
3 6 =5
7 —# 1
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Find AB and BA, if possible. (fxample 1)

F 5 g
1. A=[8 1] 2.A—._7 3
3 —7 . .
B= _
[—5 2] o
0 3
4
3. A=[3 -5] 4. A= 5]
4 0 -2 '
B=|_ _, 2] B=[6 1 —10 9]
| 2 g~ D
5. A=| 5 6. A=|—-4 -3
| —6 1 -2
6 0 —1 0 6 =5
B=1_-4 9 8] B_[z ~7 1‘
3 4 6 —9 10
LA=| 1] B‘A_[4 3 8]
5 2 -8 6 —8]
= 3 +£9
-6 0 9 B —
-2 5
4 1
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Find the maximum and minimum values of the objective
function f(x, y) and for what values of x and y they occur, subject

to the given constraints. (Example 1)

1. flx, )y =3x+y

2. fx,y)=—x+4y

y<2x+1 y<x+4
x4+ 2ys12 y=—x+05
1<y<3 l<x<d4

3. f, y=x—y 4. f(x,y) =3x— 5y
x+2Y<6 x=0,y=0
2x—y<7 x+2y<6
ya~2 2y —x <2
y&—3 x+y<bd

5. flx,y) =3x— 2y 6. f(x,y) =3y +x
y<x+3 dy<x+8
15x=0 2y=3x—6
y=2 2x+2y=4

8 flx,yy=x—y

xeZ;y=1 ox = 2ii=7
x—2y=—4 x+o6yeTy
2x—y=<7 ox + ¥y <15, % wd %
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Write each equation in standard form. Identify the vertex, axis of symmetry, and direction of
opening of the parabola.

1. y=2x2—-24x+40 2. y=3x2—6x—4
3. x=y>—-8y—11 4. x+3y* + 12y = 18

47. SPACE A satellite is in a circular orbit 25,000 miles above Earth.

49,

50.

a. Write an equation for the orbit of this satellite if the origin is at the center of Earth. Use
8000 miles as the diameter of Earth.

b. Draw a sketch of Earth and the orbit to scale. Label your sketch,

SENSE-MAKING Suppose an unobstructed radio station broadcast could travel
120 kilometers. Assume the station is centered at the origin.

a. Write an equation to represent the boundary of the broadcast area with the origin
as the center.

b. If the transmission tower is relocated 40 kilometers east and 10 kilometers south of the
current location, and an increased signal will transmit signals an additional 80 kilometers,
what is an equation to represent the new broadcast area?

GEOMETRY Concentric circles are circles with the same . YI T T 1]
center but different radii. Refer to the graph at the / 5.: B(3.6)
right where AB is a diameter of the circle. ‘{‘/ - )
a. Write an equation of the circle concentric with A5 21

the circle at the right, with radius 4 units greater. ~8-6-4 !la 24 6 8%
b. Write an equation of the circle concentric with the ‘g

circle at the right, with radius 2 units less. :8

|

¢. Graph the circles from parts a and b on the same
coordinate plane,

EARTHQUAKES A stadium is located about 35 kilometers west and 40 kilometers north of a city.
Suppose an earthquake occurs with its epicenter about 55 kilometers from the stadium. Assume that
the origin of a coordinate plane is located at the center of the city. Write an equation for the set of
points that could be the epicenter of the earthquake. 248
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@1 Write an equation for each ellipse.

1 ! y 2.
(0, 5)

&
=]
>y

) g A 3y
e i G Pl

D, A0 Al ey el i

Jaiyy asize 1) OLs Lyl @S0

© 2 Write an equation for an ellipse that satisfies each set of conditions.

3. vertices at (—2, —6) and (=2, 4), co-vertices at (=5, —1) and (1, —=1)
4. vertices at (—2, 5) and (14, 5), co-vertices at (6, 1) and (6, 9)

‘amples -2 Write an equation for each hyperbola.

LENA RN TV
N

4]0.6)

(=

7,015, of 6.0/l

-8 |44 (O 4\ 8x
-4
%
-8
|
7]
161+
N Iam.a J:;'
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ples 1-2 Write an equation for each hyperbola.

10. y 1" e Ll
~To[ T T 2ol
- | a { 3
N[ (6, -6 76, -5) NN
(-3, -6/ /(=2 —6) | \ 21_
J > L (_—5.0) |
=12 AN el AN
(-8 —4) il &
12. | y 1 3. Ly
) 9 N 7 % ‘ﬁl
= ~E‘7.-,1-4.-11 ATAE\y= x5 \\i'z "E’Fr-?s‘“'zz?
(=4 -5 % | (=1, 6) 41
" 7 (=4, 6) (2, 6)
- s -~
o T L ek ok 1 # e k'
-8 [¢) 8 x

| Lesson 6-4 | Hyperbolas
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Real-World Example 5

AVIATION An airplane is flying with an airspeed of 310 knots on a heading of 050°. If a
78-knot wind is blowing from a true heading of 125°, determine the speed and direction
of the plane relative to the ground.

g Draw a diagram to represent the heading and wind velocities (Figure 7.1.4). Translate the

wind vector as shown in Figure 7.1.5, and use the triangle method to obtain the resultant
vector representing the plane’s ground velocity g. In the triangle formed by these vectors

(Figure 7.1.6), 7 = 125" — 50" or 75".
N
78 knots
9
310 knots
78 knots
q
Figure 7.4 Figure 7.5 Figure 74.6
Use the Law of Cosines to find [g], the plane’s speed relative to the ground.
2 =a® + b? - 2ab cos v Law of Cosines
|gl2 = 782 + 3102 — 2(78)(310) cos 75" c=|gl.a=178,b=310,and y= 75

gl = \/732 + 3102 — 2(78)(310) cos 75° Take the positive square root of each side.
~299.4 Simplify.

The ground speed of the plane is about 299.4 knots.

The heading of the resultant g is represented by angle 6, as shown in Figure 7.1.5.
To find 8, first calculate a using the Law of Sines.

sina _ Siny ;
=— Law of Sines

c=|g|or2994,0=78,and y=175"

78 2994
sina = % Solve for sin o,
a=sin"} % Apply the inverse sine function.
= 14.6" Simplify.
The measure of 8 is 50° — a, which is 50" — 14.6" or 35.4".
S Therefore, the speed of the plane relative to the ground is about 299.4 knots at
about 035",

P GuidedPractice

5. SWIMMING Ali rows due east at a speed of 3.5 feet per second across a river directly toward
the opposite bank. At the same time, the current of the river is carrying him due south at a rate
of 2 feet per second. Find Ali’s speed and direction relative to the shore.

>

Copyright © McGraw-Hill Educabon

n to Vectors
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RIS

Use the dot product to find the magnitude of the given

vector. (Example 2)

10. m = (-3, 11) " r=(-9,—4)
12. n= (6, 12) 13. v= (1, —18)
14. p= (-7 -2) 15. t={23, —16)

Find the projection of u onto v. Then write u as the sum of
two orthogonal vectors, one of which is the projection of u
onto v. (Examples 4 and 5)

25. u=3i+6j,v=—5+2 26. u=(57),v=(—4,4)
27. u=(8,2),v=(—4,1)  28. u=6i+j,v=—3i+9j
29. u=(2,4),v=(-3,8) 30. u=(—5,9),v=(6,4)

3. u=5i—8,v=6i—4j  32. u=—2i—5j,v="9+7
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Find each of the following for a = (—5, —4, 3),
b= (6,—2,—7),and ¢ = (—2, 2, 4). (Example 5)

36. 6a— 7b + 8¢ 37. 7a—5b
38. 2a + 5b — 9¢ 39. 6b + 4¢ — 4a
40. 8a—5b — ¢ 41. —6a+ b+ 7c

Find the angle 0 between vectors u and v to the nearest tenth of
a degree. (Example 2)

10. u=(3,—2,2),v= (14, —7)

1. u=(6,-5,1),v= (-8, —9,5)

12. u=(-8,1,12), v=(—6,4,2)

13. u= (10,0, —8), v= (3, —1, —12)

14. u=—3i+2j+ 9Kk, v=4i+3j— 10k
15. u= —6i + 3j + 5k, v = —4i + 2j + 6k

Write an equation for each parabola described below. Then graph the equation,
26. vertex (0, 1), focus (0, 4) 27. vertex (1, 8), directrix y = 3

28. focus (—2, —4), directrix x = —6 29. focus (2, 4), directrix x = 10

30. vertex (=6, 0), directrix x = 2 31. vertex (9, 6), focus (9, 5)
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Determine whether A and B are inverse matrices. (Fxample 4)

19. A=

21. A=

23. A=

25. A=

[ 19/ =%
B —
T
5 12
-5 3
6 —4
» ]
6
9 2}
5 1
~] 3
5 —9
=
-3 4
— =3
-3 =2

|

20. A=

26. A=

[ 4
5
[ —6
| -5

2. A=|"8

6

=5 |
—6 |
5 ]
4 |

N

[ 3 4]
6 8

24, A=
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Find the area A of each triangle with vertices (x;, 1),
. 1
(x5, ), and (x5, y3), by using A = S |det(X) ],

X Y1 1]
X Y2 1.
X3 Y3 1)

where X is

45. [ | iy | 46. Iy

[ 1
4,3) (1,6)

—

K

(6,4) -

xY

A
N

(4,-1)

0| 2,0 X

47. " T T T [ by 48.

| ~_{3,5)

]
xY
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Examples 4-5 Solve each equation. ———
45. 2sin2@=3sinf+ 2 46. 2cos’ @+ 3sinf=3
47. sin2 0 + cos 20 = cos 0 48. 2 cos2 @ = —cos @

49. SENSE-MAKING Due to ocean tides, the depth y in meters of the River Thames in London
varies as a sine function of x, the hour of the day. On a certain day that

function was y = 3 sin [%(x - 4)] + 8, wherex =0, 1, 2, ..., 24 corresponds to 12:00
midnight, 1:00 A.M., 2:00 A.M,, ..., 12:00 midnight the next night.
a. What is the maximum depth of the River Thames on that day?

b. At what times does the maximum depth occur?

Solve each equation if @ is measured in radians.

50. (cos 6)(sin 20) — 2sin 8+ 2 =0 51. 25in29+(\f2_—1)sin9=%
Solve each equation if @ is measured in degrees.
52. sin28+§=\/§sin8+cosﬂ 53.1—sin29—c058=%

Solve each equation.

54. 2 sin @ = sin 260 55. cos Otan 0 — 2 cos2 B = —1
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Verify that each equation is an identity.

19, sec § — tan = 1 =08
cos 6

21. sec Bcsc 0 = tan 6 + cot 6

23. (sin @ + cos 0)2 = 2 :eieg fsﬁsg !

cot? 6

25. CSC9—1=m

27. sinfcos Otan 8 + cos? =1
29. csc? 0 = cot? @ + sin 0 csc 6

31. sin? @ + cos? @ = sec? @ — tan? 0

20.

22,

24,

26.

28.

30.

32.

—ad 54 A5y
23 R ] PP
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1+tanf®

sin9+c059_sece

sin @ + cos @ = %sze_l
sin @ — cos @

cos _ 1+siné

1—sin®  cosé

cos O cot @ =csc O —sin @

_1—cos#

—_ y
(csc O — cot 0) 1 cos 0

sec @ —csc @

csc @ sec O = sin 0 — cos &

sec @ — cos 8 = tan fsin 0






