Haberman

MTH 112

Extra Practice for Section I: Chapter 1

Convert % radians into degrees.

Convert 4 radians into degrees.

Convert 10° degrees into radians.

. Convert 140° degrees into radians.

Click here to see the solution to 1.

Find both a positive and a negative angle that are coterminal with 140°. (Answer in
degrees.)

Sz

Find both a positive and a negative angle that are coterminal with — S

. (Answer in

radians.)

Represent infinitely many different angles that are coterminal with 70°.

3z

Represent infinitely many different angles that are coterminal with S

Click here to see the solution to 2.

3. a. What is the length of the arc spanned by an angle of 25° on a circle of radius 30 feet?

b. What is the length of the arc spanned by an angle of 135" on a circle of radius 8

meters?

Click here to see the solution to 3.
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Solution to 1.

1. a. Convert % radians into degrees.

Let’s try this using two different methods:

(1) One option is to use the fact that Lod =1 (since 180° = 7 rad):
T 1a

_ 180
10
=18
72' _ o
ThUS, m =18".
(2) Another option is to recognize that, since 7z rad =180°, % is equivalent to

180° _ 1g° T _18°
10 =18". Therefore,1 =18".

b. Convert 4 radians into degrees.

4rad-1 =4):aff- 180°

V4 ;a/cf
_ 720°
T
~ 229.18°

Therefore, 4 radians is exactly equal to

720° and approximately equal to 229.18°.
Vd
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c. Convert 10° degrees into radians.

Let’s try this using two different methods:

wrad 1 (since 180° = 7 rad):

(1) One option is to use the fact that

180°
10°-1 =10/ .7 rad
1807
107
130 rad
_z
13 rad
° _ T
Thus, 10° = £

(2) Another option is to recognize that, since 180° = r rad, % = 10" is equivalent

z o _ T
to R Therefore, 10° = =

d. Convert 140" degrees into radians.

140° -1 = 1407 ~&af
180

_ 1407 rad

180

=14—”rad

18

=7T7T rad

CLICK HERE TO RETURN TO THE PRACTICE PROBLEMS
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Solution to 2.

2. a. Find both a positive and a negative angle that are coterminal with 140°. (Answer in
degrees.)

To find a positive angle coterminal with 140° we can add 360° :

140° + 360° = 500°

So 500° is coterminal with 140°

To find a negative angle coterminal with 140° we can subtract 360° :
140° — 360° = —220°

So —220° is coterminal with 140° .

b. Find both a positive and a negative angle that are coterminal with —%”. (Answer in

radians.)

To find a positive angle coterminal with —3Z \ve can add 27 :

8
5T, gp—_5z 16z
2 + 27 S + 5
Y4
8
So % is coterminal with —5?”.

To find a negative angle coterminal with —3Z \ve can subtract 27 :

8
_S5z _ — _Sz _ 1oz
g 27 8 8
_ _2lx
8

So —% is coterminal with —5?”.
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c. Represent infinitely many different angles that are coterminal with 70°.

To find coterminal angles, we know that we need to add (or subtract) any number of full
revolutions. For example,

70° + 360° -1 = 430°
70° + 360° -2 = 790°

70° + 360° -3 =1150°
etc.

are all coterminal with 70°. To represent all of the infinitely many different possibilities,
we can let the symbol k represent any integer (i.e., any whole number) using the
notation “k € Z” (the symbol Z represents the set of integers and the symbol € means
“‘is an element of” so this means, “k is an element of the set of integers”) and multiply

360° by k to represent all of the different possible quantities of full revolutions.
Therefore the expression

70° + 360° -k forall keZ

represents infinitely many different angles that are coterminal with 70°. (Note that Z
includes the negative whole numbers so this also represents coterminal angles

resulting from subtracting full revolutions from 70°.)

3z

d. Represent infinitely many different angles that are coterminal with S

To find coterminal angles, we know that we need to add (or subtract) any number of full
revolutions. For example,

3z 1 -3z , 10r _ 13z
5+27z1 s T s S
3z .y _ 3z, 20 _ 23z
5+272'2 s T =%
3z 237z , 30 _ 337«
5+27r3 s T s

are all coterminal with 3?” To represent all of the infinitely many different possibilities,

we can define k to be an integer and multiply 27z by k to represent all of the different
possible quantities of full revolutions. Therefore the expression

3T”+27r-k forall keZ

represents infinitely many different angles that are coterminal with 3?” (Note that we

often represent “2x-k” as “2kx”.)

CLICK HERE TO RETURN TO THE PRACTICE PROBLEMS
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Solution to 3.

3. a. What is the length of the arc spanned by an angle of 25° on a circle of radius 30
inches?

Before we can use the formula s = r|¢|, we need to convert the angle 25° into radians:

25/ . 27 rad = 50—7[ rad
360/ 360
_ iz
=3¢ rad

Now we can find the desired arc-length:
s = r|9|
— 5
= (30 feet) T

_ 257
== feet

Thus, the length of the arch spanned by an angle of 25° on a circle of radius 30 feet is
257” feet.

b. What is the length of the arc spanned by an angle of 135° on a circle of radius 8
meters?

First we need to convert the angle 135° into radians:

7 rad 3 1357
180/ 180

}16/-37[
#45-4

135/ . rad

rad

Now we can find the desired arc-length:

s = r|0|
=(8 meters)-%”

= 67 meters

Therefore, the length of the arch spanned by an angle of 25° on a circle of radius 8
meters is 6 meters.

CLICKHERE TO RETURN TO THE PRACTICE PROBLEMS




