
Final Exam  Calculus I  804-231-001 Fall 2003           /200
Name  ________________________ 

1. Given the following functions, compute the derivatives (32 points)Þ 

a) 0ÐBÑ œ 0 ÐBÑ œ
"

"È B#
     w   ________________________

b)  0ÐBÑ œ 0 ÐBÑ œ
tan Ð B

B
! Ñ      w   ________________________

c) 0ÐBÑ œ 0 ÐBÑ œln  Ð Ñ)B /& $B      w  ________________________

d) tan e    0ÐBÑ œ Ñ 0 ÐBÑ œ"Ð B     w ________________________

e)       0ÐBÑ œ 0 ÐBÑ œÊ$ B
B

'

#
/
"

*B
w   ________________________

 

f) 0ÐBÑ œ 0 ÐBÑ œcos  1Ð"  B Ñ# w     ________________________
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g) 0ÐBÑ œ 0 ÐBÑ œ
 B
' B cos

 
Ð# Ñ

%

)

)È 2 d       ) w  ________________________

h) 0ÐBÑ œ 0 ÐBÑ œ' sinÐBÑ 

!
"sin      Ð>Ñ.> w  ________________________

2. Evaluate the following integrals.  (40 points)

a)  ' tan
cos

ÐBÑ
#B .B œ      ________________________

b)  for ' "È#&*D

&
$# 

.D ± D œ      ±  ________________________

c)  for   ' D &

#&*D $È # 
.D ± D œ  ±   ________________________

d)  ' "
#&*D       .D œ  ________________________
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e)  ' $

!

"
#&*D# .D œ       ________________________

 

f)  ' ln#
!

/
*/

B

B .B œ      ________________________

g)   ' *B 'B %B #B
B

) '

%

% #

.B œ     ________________________

h)   ' 1
2

!
 Ð Ñ/ Ðcos ) sin  ) )Ñ. œ      ________________________

i)  ' 1
#

#!

sin cos
sin

ÐBÑ ÐBÑ
ÐBÑ" .B œ      ________________________

j)   lim      
+ Ä _

.B' +

!
"

%+ B# # œ ________________________
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3. Evaluate the following.  (28 points).

a)  lim  
B Ä !

" Ð#BÑcos
B#    œ ________________________

b) lim  
B Ä !

    / "
B

"B
œ ________________________

c) lim  
B Ä !

 
lnÐ"B Ñ#ÈB

   œ ________________________

d) lim   
B Ä !

B œB   ________________________

e)   lim  
B Ä !

' B >#

!
/ .>

B   œ ________________________

f)   lim tanh  
B Ä _

Ð%BÑ   œ ________________________

g)  lim  
B Ä _

È/ %B"!
/ "!!!B

#B

B
    œ ________________________
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4.  (20 points)
a)  Find the slope of the curve defined by   at the point   .B# # C  #BC  " œ ! Ð  # " Ñ  ,  

b)  Find the equation of the tangent line to the above curve at   .Ð  # " Ñ ,  

c)  Find     at   ..
.B

#

#
C

Ð  # " Ñ ,  

5.  (20 points)
The displacement  from the origin of a  particle is given by the following function of time := >
(A negative displacement means a position to the left, a positive displacement is a position to the right.)

=Ð>Ñ œ &  "#>  $ Ÿ $> ! Ÿ >#    ;  for   

a)  Determine the velocity, , as a function of time.  @ @ œ    ____________________

b)  Determine the acceleration, , as a function of time.  + + œ    ____________________

c)  What is the net displacement,  , from    to ? ? ?= > œ ! > œ $ = œ     ____________________

d) When is the particle moving to the left ?

e)  When is the particle not moving?

f)  When is the particle moving the fastest?
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6. Solve the following differential equations and sketch the solution. (20 points)

a) with    .0
.B  œ  0ÐBÑ 0Ð!Ñ œ % 

      
7. (20 points)
Given  C œ 0ÐBÑ œ B/B#

a) Compute  0 ÐBÑ œw     ________________________

b) Compute  0 ÐBÑ œww    ________________________

c) Locate the roots of 0ÐBÑ  .

d) Find the location of all the maixma and minima of  Indicate which points are maxima (and whether they are absolute or onl0ÐBÑ . y local) and 
are minima (absolute or local).

e) Find the location of all the inflection points of 0ÐBÑ .

f) Sketch on the next page.0ÐBÑ 
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8. (20 points)
a) Calculate the area of the region in the plane bounded by the curves   ,  and    .      ,  B C B œ # C œ B C œ ! $

b) Calculate the volume of the solid generated when the region in part a.  is rotated about the axis.B 

c) Calculate the volume of the solid generated when the region in part a.  is rotated about the axis.C 


