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Reference angles
Notice the y-values are
the same for both angles. (% v) 0 )
So, their sine’s are the 145°
same as well.
sin35°=  sin 145° «—— 35 >
Since the signs are not the same X
cos 145° =-cos 35° for the x-values, a sign change
\_/ must take place to obtain a
and... reference angle.
v

(n 180°-a or « -180 or 360-«
(whichever one gets you into the first quadrant)

Reference angle

form ulas () testthe sign
Only had
room for #1 Examples: Name an (acute) reference angle for each
and #2, angle given.
sorry.

1) sin 110° 2) N cos 265° 3) cos 302°
#1) 180-110 =70, 70°%is in quad | Since both angles end in a quadrant
So sin 110° = sin 70°?? Use the “sin + with positive y-values, no sign
—sign” chart to determine if a sign _ _ change would take place.
change is necessary. Therefore: sin 110° = sin 70°

v

4) sin 444° 5) sin 705° 6) cos (-207)°

#2) 180 - 265 # quad | Since the two angles have opposite
265 — 180 = 85 which is in quad I. x-value signs, a sign change must

So, cos 265° = cos 85°?? Use the “cos take place. Therefore:

—sign” chart to determine if a sign ‘ cos 265° = — cos 85°

change is necessary.




Specific sin & cos
values for
specific

angles

A

<

Give the exact values of each expression using reference angles.

1) cos 240°

2) sin 135°

3) sin 180°

240 - 180 = 60 (reference /)
cos 240° = cos 60°, but signs are
different, so cos 240° = —cos 60°
x-value for 60° = 1/2 so —cos 60°
=-1/2. And... cos 240° = -1/2

180 — 135 = 45 (reference /)
sin 135° = sin 45°, since the signs
are the same, no sign change.
y-value for 45° =1/2/2 so

sin 1352 =+/2/7 also.

Since the coordinates on the
unit circle are literally (-1, 0) for
1809, there is no need for a
reference angle.

sin 180°=0

4) cos (-60°)

3
5) cos —
4

. brx
6) sin —
3

-60 + 360 = 300 (coterminal /)
360 —300 = 60 (reference /)
cos (-60°) = cos 60°. Since no
sign change, x-value = 1/2, and
cos (-60°) =1/2 also.

cos 37/4 = cos 135°

180 — 135 =45 (reference /)
Signs for cos 135° and cos 45° are
different so cos 135° = —cos 45°.

Therefore cos 3/4 = —/2/2

sin 57/3 = sin 300°

360 — 300 = 60 (reference /)
Signs for sin 300° and sin 60° are
different so sin 300° = —sin 60°.

Therefore sin 51/3 = —V/3/2

7) cos I

8) sin 5—7[
6

9) cos 510°

cos 7m = cos . Since the
coordinates on the unit circle
are (-1, 0) for «, there is no need
for a reference angle.

cos 7 =-1.

cos 57/6 = cos 150°

180 — 150 = 30 (reference /)
Signs for sin 150° and sin 30° are
the same so no sign change.
Therefore sin 57/6 =1/2

510 — 360 = 150 (coterminal /)
180 — 150 = 30 (reference /)
Signs for cos 150° and cos 30° are
different so cos 150° = — cos 30°

Therefore cos 150° = —/3/2




