Calculus I Final Exam
 (Please print neatly your...)

First Name: ________________________   
                                                                   
Last Name:     ________________________
                                                                             
Please check that you have 13 pages, INCLUDING this cover page, plus a separate formula sheet. Use the space beside each question for rough work.  

In part A, there are 25 multiple choice questions and in Part B, there are six written pages, of which you will complete five. You will have your choice of answering one of questions 6 and 7.
GOOD LUCK!
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PART A: 25 MULTIPLE CHOICE QUESTIONS

FOR EACH QUESTION, PLEASE CIRCLE YOUR CHOICE FOR THE CORRECT ANSWER. USE THE SPACE TO THE RIGHT OF THE QUESTIONS OR THE BACK OF THE EXAM PAGES FOR YOUR ROUGH WORK.
1.  1 radian is

A)  the arc length of a portion of a circle which is exactly one radius in length.

B)  the angle subtended by an arc on a portion of the circle which is exactly one radius in length.

C)  57 degrees

D)  180 degrees

E)  3.14159...

2.  The cotangent function y = cot(x) is undefined

A)  when x equals kπ, where k is any integer

B)  when x equals  π/2 + kπ, where k is any integer

C)  when x equals  kπ/2, where k is any integer

D)  when x equals −kπ/2, where k is any integer

E)  never. The function  y = cot(x) is defined for all real numbers x.

3.  The solution to the inequality 
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A)  (− ∞, −2] 
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B)  (− ∞, −2] 
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C)  (− ∞, −2] 
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D)  (− ∞, −2) 
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E)   (− ∞, −2) 
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4. The solution of   
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5.  If x < 0, thenADVANCE \d 4 
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ADVANCE \u 4 equals

A)  x       
 B) − x        
C)  − | x|      
  D) − |x2|

E)  none of the above sinceADVANCE \d 4 
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ADVANCE \u 4 is undefined for x < 0.

6.  For which one of the following is it a really bad idea to solve by squaring both sides?

A)  
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C)  
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7.  
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A)   ∞       B)  − ∞       C)  1/18         D) 1/27       E)  1/9
8.  
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9.  Find the value of the limit 
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10. In proving an  ε /δ  limit, we find two restrictions on  |x − a|: 

0 < |x −a| < 1  and  0 < |x −a| < ε/6. The best answer for  δ  is

A)  
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D)  
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E)   There is not enough information. We need the original limit question.

11.  In using the ε /δ definition to prove that 
[image: image29.wmf]10
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 when ε is 1/100, what is the largest value that δ can have?       

A)   3/100
B)   1/300
C)   22/3
D)   1/10
E)   8/3

12.  Which of the following is the definition of 
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A)  For every N > 0 there is an 
[image: image31.wmf]e

 > 0 such that if  |x − a| > N  then |f(x) − ∞| < 
[image: image32.wmf]e

.

B)  For every N > 0 there is an 
[image: image33.wmf]e

 > 0 such that if 0 < |x − a| < N then |f(x) − ∞| < 
[image: image34.wmf]e

. 

C)  For every N > 0 there is an δ > 0 such that if 0 < |x−a| < δ  then  f(x) > N. 

D)  For every N > 0 there is an δ > 0 such that if 0 < |x −a| < δ then  f(x) < N. 

E)  For every δ  > 0 there is an N > 0 such that if x > δ  then  f(x) > N.
13. For the function 
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to be continuous at x = − 2,  the value of A must be 



A)  12
     
B)   4     
     C)  0  
      D)  −4

E)  indeterminate. You need the value of B in order to determine the value of A. 

14.  The function 
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has essential discontinuities at

A)  x = −3, 3, 4       B)  x = −3, 3        C)  x = 3, 4       D)  x  = −3, 4

E)  None of the above since all the discontinuities are removable.

15.  If 
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A)  
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16.  Let  y = x4 + 3x2 .  Find the value of the differential dy, when x = 1, and dx = − 0.2.   .

A)   10

B)   2

C)  − 0.2

D)   − 2              E)  − 10

17.  To estimate 
[image: image43.wmf]1/3

1

63.8

 using differentials, choose

A) 
[image: image44.wmf]1/3

1

(),,0.2

64

fxxxdx

===-



ADVANCE \u 12
B) 
[image: image45.wmf]1/3

1

(),64,0.2

fxxdx

x

æö

===

ç÷

èø



ADVANCE \u 14
C) 
[image: image46.wmf]1/3

11

(),,0.2

64

fxxdx

x

æö

===-

ç÷

èø



ADVANCE \u 14
D) 
[image: image47.wmf]1/3

1

(),64,0.2

fxxdx

x

æö

===-

ç÷

èø



ADVANCE \u 14
E) 
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18.  Which of the statements below are true?

(1)  Let y = f(x) be a continuous function with a maximum value at x = c. 

Then 
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 does not exist or (c, f(c)) is an end point.

(2)  If  f (x) is continuous on (a, b) then f(x) is differentiable on (a, b).

(3)  If  f (x) is differentiable on the open interval (a, b), and (c, f(c)) is a maximum point for some c 
[image: image51.wmf]Î
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A)  Only (3) is true.


B)  Both (2) and (3) are true.



C)  Only (1) is true.


D)  Both (1) and (3) are true.




E)  All are true.

19. Let 
[image: image53.wmf]29
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.  Then  f(x) has

A)   vertical asymptote x = −4/3 and horizontal asymptote y = 2/3

B)   vertical asymptote at y = −4/3 and horizontal asymptote x = 2/3

C)   vertical asymptote x = 2/3 and horizontal asymptote y = −4/3

D)   vertical asymptote y = 2/3 and horizontal asymptote x = 9/2

E)   vertical asymptote y = 2/3  and horizontal asymptote x = −4/3

20.  Geometrically, if y = f(x) is continuous, then
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 measures, from x = a to x = b and bounded by y = f(x), 

A)  the area above the x axis   

B)  the area above the x axis together with the area below the x axis

C)  the area above the x axis minus the area below the x axis

D)  the average value of the function    

E)  none of the above; it depends on the function.

21.  If we approximate 
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22.  Solve: If 
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A)   2          B)   e           C)   2e          D)   e2          E)     2e
23.  Which one of the following indefinite integrals CANNOT be evaluated using
the “chain rule in reverse”.
A) 
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D) 
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24.  
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A)   
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    B)  2sin(x) cos(x) f(sin2(x)) − (1/x) f(ln(x))

C)   f(2sin(x) cos(x)) − f(1/x)          D)   f (sin2(x)) − f (lnx)

E)   2sin(x)cos(x)
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25.  Let 
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D)  
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PART B:  PLEASE ANSWER ALL QUESTIONS IN THE SPACES PROVIDED.
1. Evaluate the following indefinite integrals.
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(d) Fill in the box to make this question an easy Chain Rule in Reverse and then find the integral.  
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 (e) 
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2.  Let 
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3. The Fundamental Theorem of Calculus.

(a)  Let
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Prove: 
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 (b) Suppose 
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(c) Explain why we use the symbol
[image: image94.wmf]ò

for both the definite integral and the indefinite integral.
/1
4. (a) Fill in the boxes on the second, third, fourth, and fifth lines in the table. The values for 
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(b) A function 
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Analyze 
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5.  Illustrated on the right are the curves 
[image: image107.png]


x = y2 + 1 and  x = y + 3 . The intersection 
points are 
[image: image98.wmf](5,2)

and 
[image: image99.wmf](2,1)

-

. 

(a)  Explain WHY finding the area bounded 
by these two curves using vertical rectangles 
is not the best way solution to this problem.
/1

(b)  Now use a single integral to find the area bounded by these curves. 

Illustrate a “typical area rectangle”, indicating its width and height, labeling the points using
[image: image100.wmf]i

z

. Remember to set up your integral initially using “limit of a sum” and then give “definite integral” notation. Finally, use the Fundamental Theorem of Calculus to evaluate this integral.
/4
DO ONLY ONE OF QUESTIONS 6 AND 7. "I CHOOSE QUESTION [image: image101.wmf]ADVANCE \u 20"
6. Find the right circular cylinder of maximum volume that can be inscribed in a sphere of fixed radius R. (The volume of a cylinder of radius r and height h is 
[image: image102.wmf]2
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DO ONLY ONE OF QUESTIONS 6 AND 7. "I CHOOSE QUESTION [image: image103.wmf]ADVANCE \u 20".

7. Prove using the 
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Good luck on all of your exams. 
Have a great holiday and come back in January happy and healthy and recharged.
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