
 
Math 115 Final Exam Friday May 9, 2008  Circle Instructor Powers Storm 

1.  Consider the ellipsoid 
x
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2
= 4 . Find the tangent plane at(x,y,z) = (2,2,1) and find where 

the plane intersects the z-axis. 
 

 z-intercept =  A. 2  B. 2   C. 
1

2
 D. –1 E. 3   

   F. - 3  G. 5  H. 5 
 
 
 
 

2.  Find the minimum of the function f(x,y,z) = x + 4y + 9z on the surface 
1

x
+
1

y
+
1

z
= 6 , with x > 0,  

 y > 0, z > 0.  
 
 Minimum = 
   A. 1 B. 2  C. 2 D. 4 E. 18   
   F. 6 G. 2 10  H. 14 
 
 
 
 
3. The function f(x,y) = –x3 – 3xy + y3 has critical points at (0, 0) and (1, –1).  Find their types: 
 

 A. 
rel min at x = 0, y = 0

rel min at x = 1, y = –1
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 B. 

rel min at x = 0, y = 0

saddle at x = 1, y = –1
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 C. 
rel min at x = 0, y = 0

rel max at x = 1, y = –1
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 D. 

rel max at x = 0, y = 0

rel min at x = 1, y = –1
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 E. 
rel max at x = 0, y = 0

saddle at x = 1, y = –1
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 F. 

saddle at x = 0, y = 0

rel max at x = 1, y = –1
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 G. 
saddle at x = 0, y = 0

rel min at x = 1, y = –1
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 H. 

saddle at x = 0, y = 0

saddle at x = 1, y = –1
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 4. Evaluate e
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 A. 1   B. e  C. 2  D. 1 – e  E. e4 – 1  F. ½ (e2 –  1)   
 G. e1/2 – 1  H. e – 2 
 
 
 
 
5. Suppose the letters AABBC in a jar are drawn out one by one. What is the probability that the letters 

are drawn out in alphabetical order? 
 
 A. 1/120 B. 1/72 C. 1/42 D. 1/30 E. 2/61 F. 1/18 
 G. 1/9  H. 4/21 
 
 
 
 
6. A pack of cards contains 12 cards numbered 1 to 12. Four cards are drawn without replacement. 

What is the probability that all the cards drawn are even numbers (i.e. four of the cards 2, 4, 6, 8, 10, 
12). drawn out of the jar without replacement. 

 
 A. 5/64  B. 1/15  C. 1/33 D. 3/71  E. 1/9  F. 1/8  
 G. 3/16  H. 1/4 
 
 
 
 
7. There are 5 red socks and 7 green socks in a drawer. Three socks are drawn out without replacement. 

What is the probablity there is a pair of red socks drawn (i.e., what is the probability there are two or 
more red socks.) Prob at least two red socks drawn = 

 
 A. 1/2  B. 1/3 C. 2/11 D. 3/11 E. 7/22 F. 4/11  
 G. 7/33 H.11/72 
 
 
 
 
8. A fair coin is tossed until a heads occurs. Given the first heads occurs in the first three flips compute 

the expected number of flips. Expected number of flips = 
 
 A. 1  B. 5/4 C. 3/2 D. 11/7  E. 23/18  F. 2  
 G. 2½   H. 13/36



9. There are two coins A and B. Coin A is fair and B has a 1/3 probability of landing heads. Each coin 
is tossed twice. What is the probability that coin A produces more heads than B? Prob A > B = 

 A. 1/18  B. 1/9  C. 3/18  D. 4/9 E. 1/2  F. 5/9  
 G. 11/18  H. 2/3 
 
 
 
10. There are 6 six sided dice. Die #1 has a spot on all six sides. Dice #2 and #3 have a spot on four sides 

and the remaining two sides blank. Dice #4, #5 and #6 have a spot on two sides and the remaining 
four sides are blank. One die is chosen at random and tossed twice and comes up with a spot showing 
both times. What is the probability it was the die #1 (with all a spot on all six sides)? 

 A. 1/3  B. 5/6 C. 11/18 D. 2/3 E. 5/8 F. 9/20  
 G. 3/4  H. 9/10 
 
 
 
 
11. The joint probability distribution function for X and Y where 0 ≤ X ≤ 2 and 0 ≤ Y ≤ 1 is f(x,y) = y. 

Compute the probability that X > Y given X < 1. Hint Prob(X < 1) = 1/2  . Prob(X > Y | X < 1) = 
 A. 0   B. 2/9  C. 1/3  D. 4/9  E. 1/2  F. 5/9  
 G. 7/8   H. 15/16 
 
 
 
 
 
12. The random variables X, Y, Z are uniformly distributed on the the cube 0 ≤x≤ 4, 0 ≤y≤ 4, 0 ≤z≤ 4.  

Let T=X+Y+Z. Compute the variance of T. (Hint, X, Y and Z are independent). Var(T) = 
 A. 4  B. 2 2  C. 7 D. 17/4 E. 5/3 F. 21/4  
 G. 3  H. 6 
 
 
 
 
13. Suppose X and Y are independent exponentially distributed random variables both with mean two 

seconds. Compute the probability Pr(X > Y+1) i.e. that X occurs more than one second after Y. 
 (The probability density function for an exponentially distributed random variable with mean m is 

f (t) =
1

m
e
!t / m

!,!!t " 0 . 

 A. 1/3   B. 2/3  C. 1/2  D. e–2  E. e–5/3  F. 1 – e–1  
 G. ½ e –1/2  H. e/4 
 
 
 
 
 
 
 
 



 
 
14. Two Geiger counters A and B are set to detect different radiation so they are statistically independent 

and the counting rate is a Poisson process with an average counting rate of 1 click per minute for A 
and 2 clicks per minute for B. What is the probablitity that the sum of the clicks from A and B is one 
or less in a given minute. (Hint A and B are independent. What is the probability that (A=0, B=0), 
(A=1, B=0), (A=0, B=1). Prob = 

 A. 1/3  B. 4e–3  C. 1–e–3  D. 5e–4 E. 4e–4 F. 
3

4
e
–2  

 G. 7e–3  H. (7/2)e–3 
 
 

15.  Given the equations 
2x + y + 5z = 1

–x + 3y + 4z = 1

3x – y + 3z = 0

. Find the value of  x. 
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 A. -1   B. 0  C. 1 D. 2  E. 3  F. 4  
 G. 5   H. 6 
 
 

16.  For what values of k if any does the matrix A = 
1 0 0

0 1 1

0 1 k
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 have an inverse? 

 A. all values of k.  B. No values of k.  C. Only for k = 6.  D. Only for k≠ 6. 
 E. Only for k = 1.  F. Only for k ≠ 1.  G. Only for k = 2.  H. Only for k≠ 2 
 
 
 
 
 
17. Peter, Paul and Mary are playing catch. Peter and Paul throw to Mary 2/3 of the time and to each 

other 1/3 of the time. Mary throws to Paul and Peter with equal probability 1/2. What is the average 
probablility that Mary will have the ball in the long run? 

 
 A. 1/5  B. 1/6 C. 2/7 D. 3/7 E. 2/5 F. 2/11  
 G. 7/10 H. 4/11 
 
 
 
 



18. A company is divided into three divisions, I, II and III. To produce a $1.00 worth of product in any 
division requires 10 cents spent in that division and 30 cents spent in the other two divisions. (e.g. To 
produce $1.00 of product in division I requires 10 cents in I, 30 cents in II and 30 cents in III). To 
meet a demand of 6 million of product I and no demand in II or III (i.e. these division simply support 
I) how should the production levels be set? Production level (1,11,111) in millions = 

 
 A. (5,3,3)  B. (7,4,4)  C. (8,3,3,) D.(9,4,4)  E.(10,5,5)  F.(11,6,6) 

G.(12,5,5) H. (14,7,7) 
 
 
 
 
19. Two large calculus classes take the final exam and the grades on the final are normally distributed. 

Class A has a mean score of 73 with a standard deviation of 15 and class B has as mean score of 68 
with a standard deviation of 15. Suppose eight exams from class A are selected at random and eight 
exams from class B are selected at random. What is the probability that the average of the eight 
exams from class A is better than the average of the eight exams from class B. Use one of the 
following tables and indicate what you looked up and how you used it. 

 
 A. 95% B. 88% C. 75% D. 67% E. 58% F. 50% 
 G. 47% H. 25% 
 



 



 


