Measuring Angles

The student is expected to illustrate the measure of an angle as the part of a circle
whose center is at the vertex of the angle that is "cut out" by the rays of the angle.
Angle measures are limited to whole numbers.

The student is expected to illustrate degrees as the units used to measure an
angle, where 1/360 of any circle is one degree and an angle that "cuts" n/360 out of
any circle whose center is at the angle's vertex has a measure of n degrees. Angle
measures are limited to whole numbers.

The student is expected to determine the approximate measures of angles.i/
degrees to the nearest whole number using a protractor.

OTELL ME MORE...

An angle is for by rotating a ray about its Why 360 Degrees?

endpoint, which is the vertex of the angle. The We use a base-10 numbe. za7om where
degree measure of an angle is the amount of every place valu: s 10 times the place to
rotation between the starting position and the its right.

ending position of the ray. Ancien. Rab ‘lonia is used a base-60

Ending
position

nzmber sy, tem where every place value
is 6. times u.e place to its right.

If you diaw a hexagon and circle so that
ti °ir centers line up, the perimeter of the
hr xagon is 6 times the radius of the circle.
Star g 6 x 60 = 360, so Babylonians divided a full
positior circle into 360 degrees. Mathematicians

kept this number and we use it today.

Vertex

You can think of an angle a<"tnc part of a full
circle that has been cuv hut' fne ' ircle between the two rays, lines,

or parts of two lines. - 90° angle
, e
,/
A full circle cortainc 360 regrees. We use the degree symbol, °, to J
. . 1 .
represent dez ees: (40 1° is equal to — of a full circle. If an angle !
. 360 ) !

cuts out 6. = fou.th of a circle, then the angle measure is equal to - of \ !

) 90 . . !
360°/-= = '—, so this angle measure is 90°. N /!

4 4 90 360 M e

Since an angle is the amount of rotation
between two parts of lines, you can use a
protractor, which is a curved number line, to
< measure this rotation. The angle of the triangle
shown has a measure of 55° since you read up
° from 0 on the bottom side of the triangle to a
Z— E line halfway between 50 and 60 for the second
*63

side of the triangle.
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Measuring Angles

/ ‘EXAMPLES

Example 1: Use a circle to draw an angle that has a measure of 135°.

Step 1:  Draw a circle with a ray whose endpoint is the center of the circle.

Step 2:  Determine the part of the full circle represented by a 135°

angle. o .
e A full circle is 360° so a 135° angle is represented by % > of /
a circle. /

o 135 135+45 3
360 360+45 8

An angle with a measure of 135° represents g of a full circle.

Step 3:  Construct a second ray so that it cuts out Z of the circle
you drew in Step 1.
e Break the circle into 8 equal-sized parts.
e Shade 3 of the 8 parts to represent Z of th( wil=

e Draw a ray from the center of the circle (verc x of
the angle) along the edge of the third shaded p«.t.

Step 4:  Label the angle along the circle 135°
e > of the circle is 135° out< r 360°. )
e Mark the ray that is the ena.»g pe'at of the rotation as a lll
135° angle. ' h
N /’
N i
Example 2: What is th »me »<ure e f angle JKL to
the nearest degree? J
.,\ ‘,‘.‘.‘,-‘-‘m m |\| 1] 5” ""i;"‘f,,_,,,
4}} 3 (7}
S -:‘ 70 Z
Step 1: " Begit nt the ray that is lined up with £78 2
th. baseline of the protractor. The £ =
vaseline is one of the two lines marked =5 EE=
with 0°. =3 K® i—or
L
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Measuring Angles

Step 2:  Read the angle measure from the protractor.
¢ Rotate upward along the protractor, counting by 10 degrees, until you reach the
ending ray of the angle.

Rotate upward. Use
the bottom set of
numbers to count

Stop counting at the

ending ray. There

T T
o ="\\'''g 9 100"
are 116° of rotation E R

10 20 T degrees by 1.
in angle JKL. ) = & i’

K®

The measure of angle JKL is 116°.

You Try It!

What is the measure of angle ABC?
Be rin near point A at the 0° mark.

R< tate upward along the protractor.
The measure of angle ABC is
Circle one:

48°

Example 27z »gle 117 is shown on this protractor.
What is th. meax ire of angle M to the nearest
degrie? 'xplcn your thinking.
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Measuring Angles

Step 1:  Think of the protractor as a curved number line from 0 to 180. Determine the amount of
rotation to the farther of the two rays.
e Begin at the 0° mark on the left-hand side.
¢ Rotate along the protractor until reaching the farther ray.
¢ Since 0 on the left-hand side is the top of the two numbers, use the top number to
read along the protractor.

Rotate along the
protractor, Stop counting «. the

reading the top farther ay. . erc

set of numbers. .« 15° frote ion.

Begin
here at 0°.

There are 115° of rotation to the farther ray.

Step 2 Determine the amount
of rotation to the
closer of the two rays.

L 7p counting at the
closer ray. There are

e Begin at the 0° ~ 50° of rotation.
mark on the left- Ro* e alo. ~
hand side. ~rotracto.

e Rotate along the reaa. <th op

protractor until set of nu.nbers.

reaching the closer
ray.

Begin
here at 0°.

There are 5>° 0. “otal on
to the closer i »v. _

Step 3:  Use.anu nber .ine to represent the amount of rotation to either ray.

closer ray farther ray

<+ —4+——4——4—4—0——t—t+—t+—t——4——104——1—1—>
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140

Ster 4.  Use the number line to determine the measure of angle M.
¢ Determine the difference between the amount of rotation for the farther ray and the
closer ray.
e 115-50=65

The measure of angle M is 65°, because 115° minus 50° equals 65°.
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Measuring Angles

PRACTICE

For questions 1-4, use a circle to draw an angle with the given measure as the part of a full circle that is cut
out by the two rays forming the angle.

1. 90° 3. 45°
S0 _ -
360 360

2. 180° 4. 120°

180 -
360 360 /

For questions 5-8, determine the measure of the given arg.o:to the nearest degree.

5. Angle BCD 7 Ang » WXY
T 11 )/ 1
< .\\\hmnlll\j'.b,, i 7 3 l\\\\HHIHHHII‘D"I m W.
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=" = - GE‘ » 4‘ = 2 @x o :
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Measuring Angles

10. What is the measure of angle MNO, shown
on the protractor, to the nearest degree?

9. Tri

What is the measure of angle BAC?

M e

\‘ 140 100 80 P/

6 77
3¢

10
%3 0

Triangle ABC is shown on the protractor
L “ Ibﬂlo

R
= .
5
o T
N @

A 112° because 122°n. ~us 14 equals 112°

52°, because 62 minus 10° equals 52°
=232°.

B
C 232 bhec use 2° plus 170°
D -?° because 170° minus 122° = 48°.

11. Which angle does NOT appear to have auneas ire of ,7°?
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