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1. 6 points)    Find a possible formula for the graph of the trigonometric function given below:Ð

 

   _______________________0ÐBÑœ

2.  (8points)    On the graph below, illustrate what is meant by

           where  and        !
5œ"

'

5 5
"
#0ÐB Ñ B B œ B œ " � 5 BÞ? ? ?

3.   (4 points each)   Compute the following integrals exactly (do not use a calculator).  As is required
for all questions on this exam, you must show your work so that your reasoning is clear.  

 (a)       [Assume ]'
"

+
"
B .B +�"Þ

 (b)  '
!

1È" � B .B#
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4    (12 points)   Suppose we roll two six-sided dice.  Let  be the random variable that represents the. \
absolute value of the difference of the values that come up.
(a)    What values could  possibly assume?\

(b)    Graph the probability mass density function for .\

(c)   What is the expected value of  ? \

5. (6 points)  Suppose you collect the following data in a survey.  (For example, the following numbers
could be scores of 10 randomly selected people on some test.)        
  4.2, 4.4, 6.1, 6.1, 7.5, 7.8, 8.1, 8.8, 9.1, 9.4

(a)   If  is the cumulative distribution function, find J JÐ(ÑÞ

(b)   Let  be the probability density function.  Estimate   Explain how you got your answer.0 0Ð(ÑÞ
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6. (5 points  Consider   Find so that is a probability density function.  Ñ :ÐBÑœ Þ - :ÐBÑœ
  0 otherwise

 if  -B�B ! Ÿ B Ÿ -#

7.  (5 points)  Let   Could  be a probability density function for an0ÐBÑœ Þ 0ÐBÑœ
  0 otherwise

 if  -
B B�"

appropriate ?  Why or why not?     -

8.  (10 points)  The following table gives the amount of sunlight in Durham NC on the day given.  Let
> œ ! correspond to March 21.  Find a sinusoidal function that would give the amount of sunlight on any
given day.   Explain your answer in a short paragraph. 

  March 21 12.1 hours 
June 21 14.5 hours
September 21 12.1 hours
December 21   9.7 hours
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9.  (4 points)   State the definition of  '
+

,

0ÐBÑ.B + ,, the definite integral from to .

"!.  (8 points)   Circle all of the following that are solutions to the differential equation

             .C
.B œC�#BÞ

           
(a)     C œ # B � # � /B

(b)     C œ # B � # � /B

(c)     C œ / � BB #

(d)     C œ / � B � "B #

1 . (6 points)"
(a)  If ,  then   _____________C œ +<->+8ÐBÑ B œ

(b)   Use your answer in (a) above to show carefully why  . "
.B "�B

Ð+<->+8ÐBÑÑœ Þ#
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12  (12 points)   Match the slope fields below with the given differential equations:. 
 

          _______            _______  .C .C
.> # .> #

" "œ C œ >

        _______          _______  .C .C
.> .>œ C Ð $ � C Ñ œ >Ð$�>Ñ3 3

10 10

13.    (8 points)   Below are 4 differential equations that are models of population growth discussed in
class. In each case, and   Match each differential equation with one of the situations5 � ! Q � !Þ
below that could be modeled most appropriately by that differential equation.  

      a b c d .T
.> œ5T

     a b c d.T
.> œ5ÐT�QÑ

   (    a b c d.T
.> œ 5 T Q � T Ñ

     a b c d.T
.> œ 5 T � Q

(a)   unrestricted (or natural) population growth    (b)   the spread of a rumor
(c)   natural population growth with a constant rate of immigration (d)   Newton's Law of Cooling
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14.   (10 points)  A car going 80 feet per second (about 55 mph) brakes to a stop in 5 seconds.
Assuming that the deceleration was constant, how far did it travel in those 5 seconds?

15.  (4 points)    Let  , where Assume that  is a small, positive number.JÐBÑ œ 0Ð>Ñ.> 0Ð>Ñ�!Þ 2'
$

B

Circle every expression below which is equivalent to       JÐB�2Ñ�JÐBÑ
2 Þ

•  •  • 0 Ð B � 2 Ñ J ÐBÑ J ÐBÑw ww

•  •  • 0ÐBÑ 0 ÐBÑ JÐ$Ñw

• an approximation of  • area under  over  • an approximation of J ÐBÑ J Ò$ßBÓ 0ÐBÑw

• the average of  over  • an approximation of  • area under  over    J ÒBßB�2Ó J ÐBÑ 0 ÒBßB�2Ów

• the average of  over  • area under  over   0 ÒBßB�2Ó J ÒBßB�2Ó

16. (4 points each)  The following statements may be correct or may contain one or more
errors.  State whether or not it is correct and explain why.       

(a)  ' '
! !

# # #

!
BÐB �"Ñ .B œ ? .? œ ? l œ ## $ " $ " %

# )

(b)   ' ' ¹
! !

# # #
1 1 1

B-9=ÐBÑ.B œ B = 3 8 Ð B Ñ � =38ÐBÑ.BœB=38ÐBÑ�-9=ÐBÑ œB=38ÐBÑ�"
!
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17. (20 points) Consider the function, defined by the graph below(the parts that appear0 ß
curved are parts of circles and the parts that appear straight are straight).
Let  for in the interval 0 4 .     JÐBÑœ 0Ð>Ñ.> B Ò ß Ó'

!
B

 

(a)   Find  0 and , and write your answer in the table.JÐ ÑßJÐ"ÑßJÐ#ÑßJÐ$Ñß JÐ%Ñ

         

  0

  1

2

3

4

B JÐBÑ

(b)  Find the average value of on the interval .0 Ò!ß%Ó

(c)  Find where on the interval and label each of the point(s) as either a local maximumJ ÐBÑœ! Ò!ß%Ów

or a local minimum.
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18. (24 points)  Solve the following initial value problems exactly, expressing  explicitly as aC
function of .  B
    

(a)     3 1.5 ,      1 at .C
.B œ � C C œ B œ !

 

(b)     3 1.  ,    1 at .C
.B œ � & B C œ B œ !È

(c)            1 at .C
.B œ C œ B œ !B

C ,
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19.  (18 points)  Write an integral or a differential equation that models the following situations.

(a)  An ingot of iron ore at 1200°F is plunged into a water bath whose temperature is kept at
70°F.  The temperature of the ingot decreases at a rate proportional to the difference between
and the temperature of the ingot and the surrounding temperature.  If the proportionality
constant is 3, find, but DO NOT EVALUATE, an expression for the temperature as a function
of time.

(b)  Suppose that the rate at which the world's oil is being consumed is continuously increasing
and can be modeled with the function , where  is measured in barrels per<Ð>Ñœ/ � / <5> �5>

year and  is measured in years since January 1, 1990.  Find, but DO NOT EVALUATE, an>
expression for how much oil was used between January 1, 2000 and January 1, 2002.

(c)  Dead leaves accumulate on the ground in a forest at a rate of 3 grams per square centimeter per
year.  At the same time, these leaves decompose at a continuous rate of 75% per year (i.e. the leaves
decompose at a rate proportional to the amount present with proportionality constant 0.75).  If there
are 10 grams per square centimeter of leaves on the ground now, find, but DO NOT EVALUATE, an
expression for how much will be there in 5 years?
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20.  (18 points)   Suppose that your company will sell about 300,000 computer chips over the
next year.  Your statisticians have determined that the function  representsß1Ð>Ñ œ " � /�Þ!!)>

the fraction of the total number of computer chips that have failed as of time  (in months)> Þ
          

(a)  Is a probability density function or a cumulative distribution function?  Explain.1Ð>Ñ

(b)     hat is the probability that a computer chip will last more than a year? How many chips would youW
expect to last more than one year?

(c)  What is the average (or mean) lifetime of a computer chip?

(d)  What is the median lifetime of the computer chips?


