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Question 2 
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The polar curve r is given by ( ) 3 sin ,r θ θ θ= +  where 0 2 .θ π≤ ≤  

(a) Find the area in the second quadrant enclosed by the coordinate axes and the graph of r. 

(b) For ,2
π θ π≤ ≤  there is one point P on the polar curve r with x-coordinate 3.−  Find the angle θ  that 

corresponds to point P. Find the y-coordinate of point P. Show the work that leads to your answers. 
(c) A particle is traveling along the polar curve r so that its position at time t is ( ) ( )( ),x t y t  and such that 

2.d
dt
θ =  Find dy

dt
 at the instant that 2 ,3

πθ =  and interpret the meaning of your answer in the context of 

the problem. 

(a) 

 

Area ( )( )
2

21 47.5132 r d
π

π
θ θ= =∫  

 
 
 
 
 
 
 
 

3 : 
 1 : integrand
1 : limits and constant

 1 : answer

⎧
⎪
⎨
⎪⎩

 

(b) ( ) ( )3 cos 3 sin cosr θ θ θ θ θ− = = +  
2.01692θ =  
( ) ( )sin 6.272y r θ θ= =  

 
 
 
 
 
 
 
 

3 : 
 1 : equation
 1 : value of 
1 : -coordinatey

θ
⎧
⎪
⎨
⎪⎩

 

 

(c) ( ) ( )sin 3 sin siny r θ θ θ θ θ= = +  

2 3 2 3
2.819dy dy d

dt d dtθ π θ π

θ
θ= =

⎡ ⎤= ⋅ = −⎢ ⎥⎣ ⎦
 

 

The y-coordinate of the particle is decreasing at a rate of 2.819. 
 

3 : 
1 : uses chain rule

 1 : answer
1 : interpretation

⎧
⎪
⎨
⎪⎩
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Question 5 
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Consider the differential equation ( )2 2 2 .dy y xdx = +  Let ( )y f x=  be the particular solution to the differential 

equation with initial condition ( )0 1.f = −  

(a)   Find ( )
0

1lim .sinx

f x
x→

+  Show the work that leads to your answer. 

(b)   Use Euler’s method, starting at 0x =  with two steps of equal size, to approximate ( )1 .2f  

(c)   Find ( ) ,y f x=  the particular solution to the differential equation with initial condition ( )0 1.f = −  

     (a) ( )( )
0

1 1 1lim 0
x

f x
→

+ = − + =  and 
0

lim sin 0
x

x
→

=  
 

Using L’Hospital’s Rule, 
( ) ( ) ( ) 2

0 0

1 0 ·2lim lim 2sin cos co
)

s 0 1
( 1

x x

f x f x f
x x→ →

′ −′+
= = = =  

 

2 : { 1 : L’Hospital’s Rule
 1 : answer

 

 

(b) ( ) ( ) ( )( )
( )( )

1 1
4 40 0

1 11 2 4 2

f f f≈

= − + = −

′+
 

 

( ) ( ) ( )( )
( ) ( )( )2

1 1 1
2 4 4

1 1 1 1 112 · 22 2 4 4 2

1
4

3

f f f≈ +

= − + − + = −

′
 

 

 

2 : { 1 : Euler’s method
 1 : answer

 

 

(c) ( )

( )

( )

( )

2

2

2

2

2

2

2 2

2 2

2 2

2 2

1 2

1 0 2 ·01
1 2 1

1 1            
2 1 1

1

dy y xdx
dy x dx
y
dy x dx
y

x x Cy

C

x xy

y
x x x

C

= +

= +

= +

− = + +

− = =

−

+ + ⇒
−

= + +

= − = −
+ + +

⌠µ
⌡ ∫

 

 

 

5 : 

 1 : separation of variables
 1 : antiderivatives
 1 : constant of integration
 1 : uses initial condition
 1 : solves for y


°
°
®
°
°
¯

 

 
Note: max 2 5  [1-1-0-0-0] if no constant of 

 integration 
 
Note: 0 5  if no separation of variables 




