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Question 1 

Let R and S be the regions in the first quadrant shown in the  

figure above. The region R is bounded by the x-axis and the  

graphs of 32y x! "  and tany x! . The region S is bounded by 

the y-axis and the graphs of 32y x! "  and tany x! . 

(a) Find the area of R. 

(b) Find the area of S. 

(c) Find the volume of the solid generated when S is revolved 

about the x-axis. 

Point of intersection 
32 tanx x! "  at ( , ) (0.902155,1.265751)A B !  

 

(a) Area R = ! "
3 2 3

0
tan 2
A

A
x dx x dx! "! !  = 0.729 

   or 

 Area R = ! "1/ 3 1
0

(2 ) tan
B

y y dy!

! !!  = 0.729 

   or 

 Area R = ! " ! "
3 2 3 3

0 0
2 2 tan

A
x dx x x dx! ! ! !! !  = 0.729 

 

3 : 

 1 : limits

 1 : integrand

 1 : answer

!"
"
"
""
#
"
"
"
""$

 

(b) Area S = ! "3
0

2 tan
A

x x dx! !!  = 1.160 or 1.161 

   or 

 Area S = 
21 1/ 3

0
tan (2 )

B

B
y dy y dy!

! "! !  = 1.160 or 1.161 

   or 

 Area S  

   = ! "
2 1/ 3 1/ 3 1

0 0
(2 ) (2 ) tan

B
y dy y y dy!

! ! ! !! !   

   = 1.160 or 1.161 

 

3 : 

 1 : limits

 1 : integrand

 1 : answer

!"
"
"
""
#
"
"
"
""$

 

(c) Volume = ! "! "23 2
0

2 tan
A

x x dx! ! !!  

 = 2.652!  or 8.331 or 8.332 
3 : 

 1 : limits and constant

 1 : integrand

 1 : answer

!"
"
"
""
#
"
"
"
""$
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Question 6 
 

The function f is differentiable for all real numbers. The point ! "13,
4

 is on the graph of  

( )y f x! , and the slope at each point ! ",x y  on the graph is given by ! "2 6 2dy y x
dx

! " . 

(a) Find 
2

2
d y
dx

 and evaluate it at the point ! "13,
4

. 

(b) Find ( )y f x!  by solving the differential equation ! "2 6 2dy y x
dx

! "  with the initial 

condition 1(3)
4

f ! . 

 

 

(a) 
2

2
2 2 (6 2 ) 2d y dyy x y

dxdx
! " "  

  = 3 2 22 (6 2 ) 2y x y! !  

 

 
! "

! "
22

2 13,
4

1 10 2
4 8

d y
dx

! " ! "  

 

 

 

 

 

3 : 

! "

2

2 2 : 

     < 2 > product rule or 

                 chain rule error   

1 1 : value at 3,
4

d y
dx

!"
"
"
"
"
" #"
""
$
"
"
"
"
"
"
"
""%

 

(b) 2
1 (6 2 )dy x dx
y

! "  

 

 21 6x x C
y

! " ! #  

 
 4 18 9 9C C! " ! # " #  

    13C ! "  
  

 2
1
6 13

y
x x

!
" #

 

 

 

 

 

6 : 

1 : separates variables

 1 : antiderivative of  term

 1 : antiderivative of  term

 1 : constant of integration

1 1 : uses initial condition (3)
4

 1 : solves for 

dy

dx

f

y

!"
"
"
"
"
"
"
"
"
"""#
"
"
"
"
" $"
"
"
"
"
""%

 

 

Note: max 3/6 [1-1-1-0-0-0] if no  

 constant of integration 

Note: 0/6 if no separation of variables 

 








