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FALL 2006-2007 FINAL EXAMINATION: CALCULUS I (SM121, SM121A, SM131) 

1330-1630 Tuesday 12 December 2006       Page 1 of  9

CALCULATORS ALLOWED – SHOW ALL WORK ON THIS TEST

------------------------------------------------------------------------------------------------------------


PART ONE: Multiple choice (50%).  The first 20 problems are multiple-choice.  Fill in the best answer on the Scantron bubble sheet.  Write your name, alpha number, and section on your bubble sheet and bubble in your alpha number.  There is no extra penalty for wrong answers on the multiple choice.  Show all your scratch work on this test (using the back of pages if necessary). 
------------------------------------------------------------------------------------------------------------

1.  The exponential function, given by  
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b) odd

c) both even and odd

d) neither even nor odd
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2.  Given the graph of  
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 below, where g  has domain given by  
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d) since that’s a shift 2 units to the right.  Note that in equation d), for 
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3.  The domain of  
[image: image15.wmf])
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a)  all reals


b) all reals except 0

c) the interval 
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d)  the union of intervals 
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    e)  the union of intervals 
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b) since for 
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 the denominator is 0, so the fraction is undefined.  For all other  t  the function is defined.
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4.  Which of the following is the graph of a one-to-one function?

	[image: image20.emf]
	[image: image21.emf]
	[image: image22.emf]
	[image: image23.emf]
	[image: image24.emf]


c) is the only one that passes the horizontal line test for 1-1-ness.
------------------------------------------------------------------------------------------------------------

5.  At certain times the position of a vehicle moving in a straight line for 5 seconds is given by the table below.  What is the average (in ft/sec) velocity during the last 2 seconds?  

	t (secs)
	0
	1
	2
	3
	4
	5

	x (ft)
	0
	8
	18
	30
	45
	64


a)  0

b)  1/19
c) 1/17

d) 17

e) 19
d)  
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6.  Evaluate the one-side limit:  
[image: image26.wmf]h
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a)  
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b)  0

c)  1

d)  2

e) undefined

a)  For  h  (close to 0 and) negative,  
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7.  Based on the graph of  f  below, find   
[image: image30.wmf](
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a)  1

b)  2

c)  4

d)  7

e)  does not exist
d) For
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 close to 2, 
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 is close to 2, so by the Limit Theorems,  
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8.  For  
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     k  is discontinuous at  
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c)  the one-sided limit  
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e) These one-sided limits equal 1 and -1 respectively.
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The graph of  g is given. 

	[image: image44.emf]


Which is the graph of the derivative, 
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a)  Note that for 
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10. An equation for the line tangent to the curve
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.  Point-slope form gives e).
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11.  If  
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a)  -1/6

b)  -5/27
c)  5/27
d)  1/6

e) insufficient information

b)  By the quotient rule, since  
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12.  A crystal grows in the shape of a cube.  Let  V  be the volume and  x  be the edge length.  Then for  x = 5,  
[image: image72.wmf]dx
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  equals:

a)  0

b)  10

c)  25

d)  75

e)  125

d)  For a cube, we have  
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13.  For  
[image: image75.wmf](
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 and  g  as graphed below,  
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[image: image77.emf]


a) -1

b)  0

c)  2

d)  3

e)  6
e) By the chain rule, 
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. Taking  t = 2 , we get from the graph:  g(2)=0, g’(2)=3, so h’(2)=2cos(0)3=6.
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14.  For  
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e

t

k

2

3

)

(

=

, the third derivative,  
[image: image80.wmf])

(

t

k

¢

¢

¢

, is given by:

a) 
[image: image81.wmf]t

e

2

3


b)  
[image: image82.wmf]t

e

2

6


c)  
[image: image83.wmf]t

e

2

12


d)  
[image: image84.wmf]t

e

2

24


e)  
[image: image85.wmf]t

e

2

48


d)  We have  
[image: image86.wmf]t

t

t

e

t

k

e

t

k

e

t

k

2

2

2

24

)

(

,

12

)

(

,

6

)

(

=

¢

¢

¢

=

¢

¢

=

¢


NAME:





ALPHA NUMBER:

CALCULUS I FINAL EXAM (SM121, SM121A, SM131)


Page 5 of  9

------------------------------------------------------------------------------------------------------------

15.  The linearization of  
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16.  The Mean Value Theorem is satisfied by  
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17.  If 
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	18.  For the graph of  y=g(x) on the interval as shown:
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b)  The graph is increasing, so 
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19. The graph of  
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20.  If  
[image: image125.wmf]2

4

8

)

(

3

+

-

=

¢

x

x

x

f

  and  
[image: image126.wmf]6

)

0

(

=

f

  then  
[image: image127.wmf]=

)

(

x

f


a) 
[image: image128.wmf]4

24

2

-

x



b) 
[image: image129.wmf]6

2

2

2

2

4

+

+

-

x

x

x

     
c) 
[image: image130.wmf]x

x

x

2

2

2

2

4

+

-

  

d)  
[image: image131.wmf]6

4

8

3

+

-

x

x

   
e) can’t be determined
b)  Inverting the differentiation process by adding one to exponents and dividing by the new exponent, we see that  
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PART TWO: FREE RESPONSE.  The remaining 10 problems are not multiple choice.  Answer them on this test paper in the blank space provided.  If space is insufficient use the backs of the pages.  Show the details of your work and clearly indicate your answers.

------------------------------------------------------------------------------------------------------------

21. Find the exponential function 
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22.  For the function given by  
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23. Sketch the graph of a single function  f  that satisfies all of the following:
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24.  a. Find the limit  
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  showing all work as if no calculator is used.
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b. Let  
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25. Give equations for all horizontal and vertical asymptotes of  
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26. Differentiate using the definition of derivative (the limit of a difference quotient), showing all work as if no calculator is used:   
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27.  Use implicit differentiation to find an equation of the tangent line at (0,1) of the graph of   
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At the point (0,1) we have  
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28.  Ship X leaves port at noon (1200) and steams due east at a constant 8 nautical miles per hour.  Ship Y leaves the same port one hour later (1300) and steams due north at the same speed.  At 1600, what is the rate of change of the distance between the ships?

With the port at the origin, let x be the position of X on the x-axis and let y be the position of  Y on the y-axis and let D be the distance between them, all functions of time, t .  Then by Pythagoras, 
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29.  Use logarithmic differentiation to find the derivative of  
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30.  A poster is to have total area of 200 square inches with top and bottom margins of 1 inch and side margins of 2 inches.  What overall dimensions will give the largest printed area?
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	Let  x  be the width and  y  be the height.  Then  xy = 200 and we wish to maximize  
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 telling us that  A(x) has a concave down graph for all positive x.   So the desired dimensions are  a width of 20 inches and a height of 10 inches.
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