
MATH 20200 section 9.3 Polar Coordinates Page 1 of 4 

6) 2 2 1tan yr x y
x

θ −= + =  

(3 3,3)
Part a) (3 3,3)  

 (i)  ( )

2 2 2

1 1

6

(3 3) (3) 3 (3 1) 3 4 6

3 3tan tan 3
3 6

(6, )

r

π

πθ − −

= + = + =

⎛ ⎞

=

=⎜ ⎟⎜ ⎟
⎝ ⎠

= =  

 (ii)  for ,  and 0r < 6r = − 7
6 6
π πθ π= + =  thus 7

6( 6, )π−  

(1, 2)−  

Part b)  (1, 2)−

 (i)  

2 2

1 1

(1) ( 2) 1 4 5
2tan tan ( 2)

1

r

θ − −

= + − = + =

−⎛ ⎞= = −⎜ ⎟
⎝ ⎠

 

 but θ  is in QIV; therefore  12 tanθ π −= − 2
 1( 5, 2 tan 2)π −−  
 (ii)  for , 0r < 5r = −  and  thus 1 1(2 tan 2) tan 2θ π π π− −= − − = − 1( 5  , tan 2)π −− −
 

14) 
3
ππ =  

 tan tan 3 3 3
3

y y y x
x x

πθ= = = ⇒ = ⇒ =  

x  with domain x−∞ < < ∞ .  Since we don’t have any restriction for r, this expression 3y =
 
16) tan secr θ θ=  

 
2

22

2 2

tan sec
( cos ) sincos sin

sin ( )cos
cos sin

r
r rx r

r
y r x y

r y x

θ θ

θ θθ θ
θ θ

θ θ

=

==
=

= ⇒ =
= =

 

 
18) 24y x=  

 

22

2
2

2 2

cos4
cos 4sin4( sin ) cos
sin 1 1 cos 1 csc cot4 sin cos 4 sin sin 4

ry x
x r rr r
y r rr r

θ
θ θθ θ
θ θ θ θθ θ θ θ

= =
=

= ⇒
= ⎛ ⎞⎛ ⎞= == ⎜ ⎟⎜ ⎟

⎝ ⎠⎝ ⎠

 

 
20)  4xy =

 2 2

2

4
cos 1 8( cos )( sin ) 4 sin(2 ) 4 8csc(2 )
sin 2 sin(2 )

sin cos 4

xy
x r

r r r r
y r

r

θ
θ θ θ

θ θ
θ θ

=
= ⎛ ⎞= ⇒ = = =⎜ ⎟= ⎝ ⎠

=

θ  



MATH 20200 section 9.3 Polar Coordinates Page 2 of 4 

22) a)  5 center (2,3)r = =
 Cartesian is easier:  2 2( 2) ( 3) (5)x y− + − = 2
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34) 2 sinr θ= +  
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Each loop of the Polar plot to the right should 
have been drawn to the origin.   
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