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La Angles of Rotation
To draw an angle with a given measure, start with the initial side on the
x-axis and rotate the terminal side to show the angle measure. Label the angle
* Rotate counterclockwise for a positive angle measure. measures on the axes

« Rotate clockwise for a negative angle measure. to help locate the
correct quadrant.

Draw a 210° angle. Draw a —145° angle. \/

Start at the x-axis and rotate Start at the x-axis and rotate clockwise
counterclockwise past 180° to 210°. past —90° to —145°.

Draw the terminal side. Label the angle. Draw the terminal side. Label the angle.

Coterminal angles are angles with the same initial and terminal sides.
You can find the measure of an angle that is coterminal with another angle

by adding 360° to or subtracting 360° from the angle.
\ 360° is a complete rotation.

For 6 =65°:
65° + 360° = 425°
65° — 360° = —295°
425° and —-295° are coterminal with 65°.

Draw an angle with the given measure in standard position.
1. 150° 2. -330°

Find the measures of two angles that are coterminal with each angle.

3. 145° 4. -130° 5. 210°
145° + 360° =
145° — 360° =
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Ltiad Angles of Rotation (continued)
The reference angle for an angle @in standard position is the positive
acute angle formed by the terminal side of §and the x-axis.

Denote the reference angle for #as €’. The diagram shows the location of
the reference angle in each quadrant.

To find the reference angle for an angle &:
» draw the angle in standard position,
« find the reference angle formed by the terminal side of #and the

X-axis, @’ is an acute angle so it is always
« find the measure of 6’. less than 90°.

For 6= 130°. For 6= 225°.
Draw 6.
Then use
the axis
to find the
measure
of 8°.
9’ =180° — 130° =50° 9’ =225° —180° = 45°
The reference angle for 130° is 50°. The reference anale for 225° is 45°.
Find the measure of the reference angle for each angle.
6. 9 =-120° 7. 8 =315° 8. 9 =110°

6’ =180° - 120° =
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csc«9:—‘85;secé?:—'85 17. sm9-—£ cosH——i
9 2 5
18. sne_—s—\' 059__7_\'74 tanezi;cotazz;
74 74 2
tanezg;coté’:z; cscez—\/g;secez—ﬁ
7 5 2
Cscgz_ﬂ'secg:—ﬂ 18. smH-i COSQ——E
5’ 7 13 13
19. 8100° tant9_—i cot¢9_—E
) 12 5
Practice C 13 13
1. 40°, -320° 2. 360°, —720° CSCH=313909=—E
3. 70°, —=290° 4. 207°, -153° 19 1598.4°
5. 196°, -524° 6. 718°, -2°
7. 36° 8. 28° Reteach
9. 91° 10. 54° 1.
11. 20° 12. 13°
13. sin9:14— ’197;c039:——'197;
197 197
tan@ =-14; cotez—i;
14
cscl = —'197; secd =—/197
14 2
14. sinez—%;cosez—ﬂ;
tangd=1;cotd =1,
cscH:—\/E; sec¢9:—\/§
15. sinH:—@;COSH:@;
13 13
tanez—é;cow:—g; 3. 505° -215°
4, 230° -490°
V13 J13
cscez——,secﬁzT 5. 570° -150°
6. 60° 7. 45°
16. sin9:3\/1_3;0039:£; 8. 70°
13 13
Challenge
tan9:§;cot0:3; d
2 3 1. About 1.52 2. 1.0
3.1.97x10®mpers 4.242
cscezg;secezg P
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