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10.7 Trigonometric Equations and Inequalities
10.7.1 Exercises
page 874 (886): 1, 8, 26, 39, 62, 69, 73
11 Applications of Trigonometry
11.1 Applications of Sinusoids
11.1.2 Exercises
page 891 (903):1, 2, 3
11.2 The Law of Sines
11.2.1 Exercises
page 904 (916): 1, 3, 25, 26

11.3 The Law of Cosines

11.3.1 Exercises

page 916 (928): 1, 7, 11, 19
11.4 Polar Coordinates

11.4.1 Exercises

page 930 (942): 2,11, 17,19, 22,37,57,64, 72, 85
11.5 Graphs of Polar Equations

11.5.1 Exercises

page 958 (972): 1, 3,9, 21, 32

11.1:

In Exercises 69 - 80, solve the inequality. Express the exact answer in interval notation, restricting
your attention to 0 < z < 27r.

69. sin (z) <0

=1.93

Jofulion gel - iO} Vfﬁ/ Al

Textbook answer:

69. [, 27]

10.7: 39

In Exercises 19 - 42, solve the equation, giving the exact solutions which lie in [0, 27)
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39. tan(2z) — 2cos(z) = 0
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Pi/6=0.523598775598299

£3(x)=tan(2- x)-2- cos(x) Pi/2=1.570796326794897
3*Pi/2=4.71238898038469
- 5*pi/6=2.617993877991493
(0.5236,0)
0.1 1 x
078 10.2 (1,%71,0) (2.618,0) (4.712,0) 72

-1.36

11.3
Supplied

Theorem 11.5. Law of Cosines: Given a triangle with angle-side opposite pairs («, a), (3, b)
and (7, ¢), the following equations hold

a? = b + ¢? — 2bccos(a) b? = a® + ¢ — 2accos(B) ¢? = a® + b? — 2abcos(y)
or, solving for the cosine in each equation, we have

_a2+b2—c2

O i gt _—
V= 2ab
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cos(a) =

2ac
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cos(a) = = T cos(f3) o cos(7) |2uab
et Y= 8
/n’
= (Coa th —rab (%)
4,1: n* ’flol ~0
cl:h\._l/lal
¢\ a
L X
b
Supplied

area A enclosed by the triangle is given by

A=+/s(s—a)(s—b)(s—c)

Theorem 11.6. Heron’s Formula: Suppose a, b and ¢ denote the lengths of the three sides

of a triangle. Let s be the semiperimeter of the triangle, that is, let s = %(a + b+ c¢). Then the

> |

6((-36-%) (5 -
- (M 0)
e
 (¢)

A ver Iy (f)[s}/# @
c<)ore e = el




11.4
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Memorize

P(r,0)

» Polar Axis

Pole

r = radial distance from the origin
6 = the angle from the positive x-axis

Equivalent Representations of Points in Polar Coordinates

Suppose (r,0) and (r',0") are polar coordinates where r # 0, 7’ # 0 and the angles are measured
in radians. Then (r,6) and (r/,6’) determine the same point P if and only if one of the following

is true:
e 7' =7 and @ = 0 + 27k for some integer k (W\CW‘\)V‘EC‘)
e ' = —rand @ =0 + (2k + 1)7 for some integer k (‘“V’ f" ‘eA

All polar coordinates of the form (0, #) represent the pole regardless of the value of 6.

Memorize

is represented in rectangular coordinates as (z,y) and in polar coordinates as (r, ). Then

e z =rcos(f) and y = rsin(

0)
o 22 +y? =12 and tan(d) = Q (provided z # 0)
T

Theorem 11.7. Conversion Between Rectangular and Polar Coordinates: Suppose P

11.4
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In Exercises 57 - 76, convert the equation from rectangular coordinates into polar coordinates.
Solve for r in all but #60 through #63. In Exercises 60 - 63, you need to solve for

63. y =2z
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Find the angle that the line makes with the positive x-axis.

To find the angle ¢ that the line f(x) = 22 makes with the positive x-axis, we use the
relationship between the slope m of the line and the angle:

6 =tan ' (m)
Since the slope m = 2, we compute:
0 =tan!(2) ~ 63.43°

B So, the line /(%) = 2% makes an angle of approximately 63.43 degrees with the
positive x-axis.

Would you like a quick mnemonic or visual aid to help students remember this
connection between slope and angle?

n —
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r7(6)=7- sin(6)

[9-46 1 10.54

-4.09

11.5
Memorize

The Fundamental Graphing Principle for Polar Equations
The graph of an equation in polar coordinates is the set of points which satisfy the equation.
That is, a point P(r, 8) is on the graph of an equation if and only if there is a representation of
P, say (r',0"), such that v’ and 6’ satisfy the equation.

Memorize

167-004N Page 7



Theorem 11.8. Graphs of Constant r and #: Suppose a and « are constants, a # 0.

e The graph of the polar equation » = a on the Cartesian plane is a circle centered at the
origin of radius |a|.

e The graph of the polar equation § = « on the Cartesian plane is the line containing the
terminal side of a when plotted in standard position.

Supplied

Guidelines for Finding Points of Intersection of Graphs of Polar Equations
To find the points of intersection of the graphs of two polar equations E; and FE,:

e Sketch the graphs of F; and E,. Check to see if the curves intersect at the origin (pole).
e Solve for pairs (r,6) which satisfy both E, and E,.

e Substitute (6 + 27k) for 6 in either one of E; or E, (but not both) and solve for pairs (r, 6)
which satisfy both equations. Keep in mind that & is an integer.

e Substitute (—r) for » and (0 + (2k + 1)7) for 6 in either one of E, or E, (but not both)
and solve for pairs (r,0) which satisfy both equations. Keep in mind that & is an integer.

Quiz 7 open homework
10.7.1 EXERCISES

In Exercises 1 - 18, find all of the exact solutions of the equation and then list those solutions which
are in the interval [0, 27).

1. sin(bx) =0

Make a labeled sketch from your calculator.
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1.62

0.2

x=2:m
x =sin 5 x)
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