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Recall:  cos 𝜃 ൌ
௫

௥
       sin 𝜃 ൌ

௬

௥
 

 
     If we manipulate these equations, we get  
 
 

      𝑥 ൌ 𝑟 cos𝜃           𝑦 ൌ 𝑟 sin𝜃 
 
 
 
 
This allows us to find any coordinate point if we know the angle in standard position, and the circle’s 
radius (distance from the origin) where the terminal ray intersects the circle.  For this lesson, we will 

focus on angles that are multiples of 
గ

଺
 and 

గ

ସ
.  This means we will not use a calculator, and you will need 

to have these angles and their coordinate points memorized. 
 
 

For each problem, an angle in standard position in the 𝒙𝒚-plane is given in radians.  A circle is 
centered at the origin with the given radius.  What are the coordinates of the point of intersection 
of the terminal ray of the angle and the circle? 

1.   𝜃 ൌ
ହగ

଺
, 𝑟 ൌ 6 

 
 
 
 
 
 
 
 
 
 

2.   𝜃 ൌ
గ

ଷ
, 𝑟 ൌ 7 

 

In the 𝒙𝒚-plane, the terminal ray of angle 𝜽 in standard position intersects a circle of radius 𝒓 at 
the given point.  What are the values of 𝜽 and 𝒓? 

3.   ቀ√
ଶ

ଶ
,െ√ଶ

ଶ
ቁ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.   ቀെ
ଷ√ଷ

ଶ
,െ

ଷ

ଶ
ቁ   

 
 
 
 
 

5.   ൫െ2, 2√3൯    
 
 
 
 
   
 

 
 

3.3B Sine and Cosine Function Values  
Write your questions 

and thoughts here! 

3.3B Notes AP Precalc 

ሺ𝑟 cos𝜃 , 𝑟 sin𝜃ሻ 

𝜃 

𝑟 
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3.3B Sine and Cosine Function Values 
AP Precalculus 

For each problem, an angle in standard position in the 𝒙𝒚-plane is given in radians.  A circle is centered at the 
origin with the given radius.  What are the coordinates of the point of intersection of the terminal ray of the 
angle and the circle? 
1.   𝜃 ൌ

గ

଺
, 𝑟 ൌ 4     

 
 
 
 
 
 
 
 
 
 
 

2.   𝜃 ൌ
ଷగ

ଶ
, 𝑟 ൌ 7     

 

3.   𝜃 ൌ
଻గ

଺
, 𝑟 ൌ 6     

 

4.   𝜃 ൌ
଻గ

ସ
, 𝑟 ൌ 5     

 
 
 
 
 
 
 
 
 
 

5.   𝜃 ൌ
ଶగ

ଷ
, 𝑟 ൌ 12     

 

6.   𝜃 ൌ
ହగ

ଷ
, 𝑟 ൌ 3     

 

7.   𝜃 ൌ
ସగ

ଷ
, 𝑟 ൌ 8     

 
 
 
 
 
 
 
 
 
 
 

8.   𝜃 ൌ
గ

ଷ
, 𝑟 ൌ 16     9.   𝜃 ൌ 𝜋, 𝑟 ൌ 9     

 

In the 𝒙𝒚-plane, the terminal ray of angle 𝜽 in standard position intersects a circle of radius 𝒓 at the given point.  
What are the values of 𝜽 and 𝒓? 
10.   ሺ0,െ10ሻ      
 
 
 
 
 
 
 
 
 
 

11.   ൫3√2, 3√2൯    
 

12.   ቀെ
ଷ√ଶ

ଶ
,
ଷ√ଶ

ଶ
ቁ    

 

 

3.3B Practice 
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13.   ൫െ9√3, 9൯     
 
 
 
 
 
 
 
 
 
 
 
 

14.   ൫െ15,െ15√3൯      
 

15.   ቀ
଻√ଷ

ଶ
,െ

଻

ଶ
ቁ     

 

 
 
 
 
 
 
16.   The figure shows a circle of radius 4 along with five labeled points in the 𝑥𝑦-plane.   

 
The measure of angle 𝐷𝑂𝐶 is 

ଶగ

ଷ
.  The measure of angle 𝐴𝑂𝐵 is half of angle 𝐴𝑂𝐶.  What are the coordinate points 

of point 𝐵? 
 
 
 
 

(A)   ቀെ4 cos ቀ
ହగ

଺
ቁ , 4 sin ቀ

ହగ

଺
ቁቁ 

 

(B)   ቀ4 cos ቀ
ହగ

଺
ቁ , 4 sin ቀ

ହగ

଺
ቁቁ 

 

(C)   ቀെ2 cos ቀ
ହగ

଺
ቁ , 2 sin ቀ

ହగ

଺
ቁቁ 

 

(D)   ቀ2 cos ቀ
ହగ

଺
ቁ , 2 sin ቀ

ହగ

଺
ቁቁ 

 
 
 
 
 

𝐵 

𝑂  𝐷 

𝐶 

𝐴 

ሺ4, 0ሻ ሺെ4, 0ሻ 

3.3B Test Prep 3.3B Sine and Cosine Function Values 
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17.   Angles 𝐴 and 𝐵 are in standard position in the 𝑥𝑦-plane.  The measure of angle 𝐴 is 
గ

଺
 radians, and the measure of 

angle 𝐵 is 
ଵଵగ

଺
 radians.  The terminal rays of both angles intersect a circle centered at the origin with radius 16.  What 

is the distance between these two points of intersection: the circle and terminal ray of angle A, and the circle and 
terminal ray of angle 𝐵? 

 
 
 

(A)   16 sin
గ

଺
െ 16 sin

ଵଵగ

଺
 

 

(B)   8 sin
గ

଺
െ 8 sin

ଵଵగ

଺
 

 

(C)   16 cos
గ

଺
െ 16 cos

ଵଵగ

଺
 

 

(D)   8 cos
గ

଺
െ 8 cos

ଵଵగ

଺
 

 
 

 

 
18.   The figure shows a circle of radius 6 along with the origin and three labeled points in the 𝑥𝑦-plane.  If the 

coordinates of 𝑋 are ൫3,െ3√3൯, what is the measurement of angle 𝐴𝑂𝑋? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(A)   
గ

ଷ
  (B)   

ଶగ

ଷ
  (C)   

ସగ

ଷ
  (D)   

ହగ

ଷ
  

 
 
 
 
 
 

𝑋 

𝑂  𝐵ሺ6, 0ሻ 𝐴ሺെ6, 0ሻ 


