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Question 1 

 
Let R be the shaded region bounded by the graph of lny x=  and the line 

2,y x= −  as shown above.  
(a) Find the area of R. 
(b) Find the volume of the solid generated when R is rotated about the horizontal 

line 3.y = −  

(c) Write, but do not evaluate, an integral expression that can be used to find the 
volume of the solid generated when R is rotated about the y-axis. 

 
 
 
 
 

 
( )ln 2x x= −  when 0.15859x =  and 3.14619. 

 Let 0.15859S =  and 3.14619T =  
 
 
 

 

(a) Area of ( ) ( )( )ln 2 1.949
T

S
R x x dx= − − =∫  

 
 

 

3 : 
1 : integrand

 1 : limits
1 : answer

⎧
⎪
⎨
⎪⎩

 

 
 
 
 

(b) Volume ( )( ) ( )( )2 2ln 3 2 3

34.198 or 34.199

T

S
x x dxπ= + − − +

=
∫  

 
 

 

3 : { 2 : integrand
1 : limits, constant, and answer

 

 
 
 
 

(c) Volume ( )( )2 22

2
( 2)

T
y

S
y e dyπ

−

−
= + −⌠⎮

⌡
 

 

 

3 : { 2 : integrand
1 : limits and constant
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Consider the differential equation 1 1.2
dy x y
dx

= + −  

(a) On the axes provided, sketch a slope field for the given differential equation 
at the nine points indicated. 
(Note: Use the axes provided in the exam booklet.) 

(b) Find 
2

2
d y
dx

 in terms of x and y. Describe the region in the xy-plane in 

which all solution curves to the differential equation are concave up. 
(c) Let ( )y f x=  be a particular solution to the differential equation with the 

initial condition ( )0 1f = .  Does f have a relative minimum, a relative 
maximum, or neither at  Justify your answer. 0 ?x =

(d) Find the values of the constants m and b, for which y mx b= +  is a 
solution to the differential equation. 

 

 
 

 

(a)  

 
 

 
2 : Sign of slope at each  

point and relative 
steepness of slope lines in 
rows and columns. 

 
 
 

(b) 
2

2
1 1
2 2

d y dy x y
dxdx

= + = + − 1
2  

 Solution curves will be concave up on the half-plane above the line 
1 1 .2 2y x= − +   

3 : 

2

2 2 : 

 1 : description

d y
dx

⎧
⎪
⎨
⎪⎩

 

 

(c) 
( )0, 1

0 1 1 0dy
dx

= + − =  and 
( )

2

2
0, 1

10 1 02
d y
dx

= + − >  

 Thus, f has a relative minimum at ( )0, 1 .  

 

2 : {  
 1 : answer
 1 : justification

 
 

2 : {  
 1 : value for 
 1 : value for 

m
b

 

(d) Substituting y m  into the differential equation:  x b= +

( ) ( ) ( )1 11 12 2m x mx b m x b= + + − = + + −  

  Then 10 2m= +  and  1:m b= − 1
2m = −  and 1 .2b =  

 
 


