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EXCEL Reminders:  

=BINOMDIST(successes, trials, probability of success, cumulative)

=POISSON(x value, mean, cumulative)

=NORMSDIST(z value)

=NORMSINV(probability)

Questions 1 – 13 deal with the $15 Treasure House Scenario:
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1. Suppose that a customer buys 12 minutes of time in the Treasure House.  It follows from the information above that the customer has a 70% chance of finding the treasure in time.  Let M be the net number of dollars that the customer gains from the Treasure House experience.  For example, if the customer does not find the token, M is –12.  What is the expected value of M?  
a)  -$10

b)  -$3.60
c)  -$1.50
d)  $2.10
e)  $3.00

2.  Suppose a customer buys 7 minutes of time in the Treasure House.  To the nearest 5%, how likely is it that he or she will win?  (Here, as always, “win” means “find the token and return with it to the entrance before time expires”.)

a)  30%
b)  35%
c) 40%

d) 45%

e)  50%

3. Suppose that we record the results of the next 10 customers of the Treasure House.  Let X be the number of these customers who win.  Under what circumstances would we expect X to be binomially distributed?

a) If all 10 customers bought the same amount of time.

b) If the token was hidden in the same room for each customer.

c) If none of the customers are “repeats”; that is, if the customers are 10 different people.

d) If np and p(1-p) are both at least 5.

e) If the House contains at least 30 rooms.



4. Imagine that the rooms of the House are each numbered with a positive integer:  Room 1, Room 2, and so on.  Let R be the number of the room in which the token is hidden.  Then the distribution of the random variable R would be

a) a binomial distribution.

b) a continuous distribution.

c) an exponential distribution.

d) a Poisson distribution.

e) a discrete uniform distribution.



Questions 5-10 use the additional information provided below.

Suppose that the next 30 customers at the House consist of 30 different people, each of whom buys 5.1 minutes of time.  (You may assume, if you wish, that the House has at least 30 rooms.)  It follows from this that each of these customers has a 40% chance of winning.  Then the number of these 30 customers that win in the Treasure House is binomially distributed.

5. On average, how many of these 30 customers will win?

a)  3

b)  6

d)  9

c)  12

d)  15

6. On average, how much money, total, will the $15 Treasure House make or lose on these 30 customers?  (You can think of this total as being the total admission paid by the 30 customers minus the total prize payments that the Treasure House makes to these 30 customers.)

a) The House will lose, on average, $180.

b) The House will lose, on average, $27.

c) The House will gain, on average, $35.50.

d) The House will gain, on average, $61.20.

e) The House will gain, on average, $153.



7. Let X be the number of the 30 customers that win in the Treasure House.  To one decimal place, what is the variance of the random variable X?

a)  0.01

b)  2.7

c)  5.5

d)  7.2

e)  12.0

8. The management of the Treasure House wishes to compute the probability that more than 10 of these 30 customers win.  What calculation in Excel would provide them with the answer to this question?

a) =BINOMDIST(10, 30, 0.4, TRUE)

b) =BINOMDIST(11, 30, 0.4, TRUE)

c) =BINOMDIST(19, 30, 0.4, TRUE)

d) =BINOMDIST(20, 30, 0.4, TRUE)

e) =1-BINOMDIST(10, 30, 0.4, TRUE)



9. The management of the Treasure House wishes to compute the probability that exactly 18 of these 30 customers lose.  What calculation in Excel would provide them with the answer to this question?

a) =BINOMDIST(18, 30, 0.4, FALSE)

b) =BINOMDIST(18, 30, 0.4, TRUE)

c) =BINOMDIST(18, 30, 0.6, FALSE)

d) =BINOMDIST(18, 30, 0.6, TRUE)

e) =BINOMINV(18, 30, 0.6, FALSE)



10. The management of the Treasure House wishes to compute the probability exactly 11, 12, or 13 of these 30 customers win.  What calculation in Excel would provide them with the answer to this question?

a) =BINOMDIST(11, 30, 0.4, TRUE) + BINOMDIST(12, 30, 0.4, TRUE) +

                BINOMDIST(13, 20, 0.4, TRUE)

b) =BINOMDIST(11, 30, 0.4,TRUE) – BINOMDIST(13, 30, 0.4, TRUE)

c) =BINOMDIST(13, 30, 0.4, TRUE) – BINOMDIST(11, 30, 0.4, TRUE)

d) =BINOMDIST(11, 13, 30, 0.4)

e) =BINOMDIST(13, 30, 0.4, TRUE) – BINOMDIST( 10, 30, 0.4, TRUE)



11. To get an idea of how many customers the Treasure House could handle per hour, the management began by pretending that customers’ timers never run out; that is, that a customer keeps searching the Treasure House until she finds the token.  Under this assumption, one can show that the number of customers that leave the Treasure House in any given hour is Poisson distributed with a mean of 6 customers per hour.

Assuming this Poisson distribution, what is the probability that exactly 3 customers leave the Treasure House in a given hour?  (Recall that for a Poisson distribution, 

P(X = r)=   eq \s\do2(\f(e-( λr,r!)), where λ is the mean arrival rate.)

a)  0.007
b)  0.0892
c)  0.1116
d)  0.1785
e)  0.3569



12. Continuing with the situation in problem 11, again assume that the number of customers leaving the Treasure House in an hour is Poisson distributed with a mean of 6 customers per hour.  What Excel calculation would give the probability that at most 5 people leave the Treasure House in a given hour?

a) =POISSON(5, 6, TRUE)

b) =POISSON(5,1/6,TRUE)

c) =POISSON(5, 6, FALSE)

d) =POISSON(5, 1/6, FALSE)

e) =POISSON(0, 1, 2, 3, 4, 5, 1/6)



13. Recall that the time required for a customer to win (given unlimited time to look) is exponentially distributed with a mean of 10 minutes.  The exponential distribution is strongly skewed to the right (positively skewed).  Because of this, we would expect

a) the median time to win is less than 10 minutes, while the modal time to win is more than 10 minutes.

b) the median time to win is more than 10 minutes, while the modal time to win is less than 10 minutes.

c) the median time to win and modal time to win are both less than 10 minutes.

d) the median and modal time to win are both more than 10 minutes.

e) either the median time to win or the modal time to win (or both) is 10 minutes.



End of the Treasure House Scenario

14. Imagine that you’re vacationing on a seaside beach, lying in the sun, playing in the surf, and people watching.  Which of the following random variables is most likely to be modeled by a Poisson distribution?

a) The number of grains of sand that stick to your hand when you lay it gently on the beach, then lift it.

b) The number of inches that the water from a breaking wave travels up your leg as you stand in the surf.

c) Of the women that you see, the fraction who are wearing one piece bathing suits.

d) From among the next 20 people that you see, the number who are wearing sunglasses.

e) The distance between your beach towel and the beach towel of the nearest stranger, measured in feet.



15.  Change the View to Full Layout to look at the continuous density function below.  If an observation is selected at random from this distribution, in which single range is it most likely to fall?  (Change View back to Draft to hide answers.)
a) range A

b) range B

c) range C

d) range D

e) it is equally likely to fall in any of these four ranges.
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Questions 16 to 18 deal with the graph below.  It shows four different continuous population density functions, A, B, C, and D.  A is a long, low rectangle.  B is a triangle.  C is a tall, skinny rectangle.  D is a roughly bell-shaped curve.
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16. The means of at least two of these distributions are equal.  Which distributions have equal means?

a)  A and B
b)  B and C
c)  A and D
d)  A and C

e)  at least three of the distributions shown have equal means.



17. Suppose we listed the density functions A, B, and C in order of increasing variance.  In which order would we list them?  

a)  A, then B, then C
b)  A, then C then B
c)  B, then A, then C


d)  B, then C, then A
e)  C, then B, then A



18. The total area under the curve for at least two of the curves A, B, and C are equal.  Which distributions have equal total area under their curves?  
a)  A and B only
   b)  B and C only
c)  A and C only
d)  they all are equal.

End of questions about pdfs A, B, C and D.

Questions 19-23 deal with the WRMA fundraiser scenario, described below.
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19. What symbol would be used to represent the value of $25 given in the scenario description above?

a)  (

b)  (

c)   s

d)  n

e)    eq \o(\s\up8(\d\fo2()(),x)

20. What is the probability that a given caller to WRMA will pledge $70 or less?

a) = NORMSDIST(2.4)

b) = NORMSDIST(1.2)

c) =1 – NORMSDIST(2.4)

d) = 1 - NORMSDIST(1.2)

e) 0.75



21. On Saturday, WRMA expects to receive donations from 100 callers.  Assuming that this is so, what is the probability that WRMA will raise at least $7000 on Saturday?  (Hint:  What does this say about the average donation per caller among these 100 callers?)
a) = NORMSDIST(2.4)

b) = NORMSDIST(1.2)

c) =1 – NORMSDIST(2.4)

d) = 1 - NORMSDIST(1.2)

e) 0.75



22. Consider the sampling distribution of the mean for the WRMA contributions for samples of size 2.  Which of the following statements about this distribution is NOT true?

a) the mean of the sampling distribution is $64.

b) the standard deviation of the sampling distribution is about $17.68.

c) the sampling distribution is essentially normal.

d) the largest value in the sampling distribution is $100.

e) P(  eq \o(\s\up8(\d\fo2()(),x) = 20) is bigger than zero.



23. Recall that 15% of all callers to WRMA donate $20.  We wish to determine the probability that at least 20% of the next 30 callers to WRMA donate $20.  Can we use NORMSINV or NORMSDIST to answer this question?  (Hint:  I’m asking whether we can assume the relevant sampling distribution is essentially normal.)
a) Yes, because 0.2(30) > 5 and 0.8(30) > 5.

b) Yes, because the sample size is at least 30.

c) Yes, because the population itself is normal.

d) No, because the population is skewed and n < 100.

e) No, because 0.15(30) < 5.



End of WRMA fundraising scenario

24. Ovens rarely heat food to exactly the temperature indicated on the oven controls.  Assume that the actual temperature of ovens set to 400o is approximately normally distributed with a mean of 400o and a standard deviation of 5o.  Suppose my oven, when set to 400o, reaches an actual temperature of 393o.  What is the z score of my oven’s temperature in this distribution?

a)  -7

b)  -2

c)  -1.4

d)  1.018

e)  2

25. Using the table to the right, find P(0.3 < z < 0.5).  (Get NORMSINV and NORMSDIST confused?  Check the test cover.)
	value
	=NORMSINV(value)
	=NORMSDIST(value)

	0.2
	-0.8416
	0.5793

	0.3
	-0.5244
	0.6179

	0.4
	-0.2533
	0.6554

	0.5
	0.0000
	0.6915

	0.6
	0.2533
	0.7257


a) 0.0375

b) 0.0736

c) 0.1122

d) 0.5244

e) 0.8416



26. Use the table above to find the value of c for which P(z > c) is 0.6.  (Hint:  draw a picture!)
a)  -0.6554
b)  -0.2533
c)  0.2533
d)  0.6554
e)  0.7257

27. Which of the following formulas would not generate an error in Excel.  (Four of these formulas give generate errors because they refer to impossible situations.)

a) =NORMSINV(-0.5)

b) =NORMSINV( 1.5)

c) =NORMSINV(0)

d)  =NORMSDIST(5.1)

e) =BINOMDIST(12, 10, 0.5, FALSE)



Questions 28 - 31 deal with the South Wake Fisheries scenario, below.

[image: image4.wmf]South Wake Fisheries places lobster traps on the sea floor each afternoon, and checks each 

trap the next morning to see if it has caught a lobster.  Historically, 36% of the traps, when 

checked, contain a lobster.  The presence of a lobster in any t

rap is independent of the 

presence of one in any other.  

 

 

Last night, South Wake placed a certain large number of lobster traps.  They are checking 

the contents of these traps this morning.  Clearly, so

me fraction of these traps will contain 

lobsters when checked.  

 


28. Suppose that the first two traps the South Wake Fisheries checks are both empty.  What is the probability that the third trap checked will contain a lobster?  Round your answer to the nearest 5%.  If needed, you may use the fact that = BINOMDIST(2, 3 , 0.64, FALSE) = 0.442.

a)  35%
b)  45%
c)  55%
d)  65%
e)  95%

29. Imagine that South Wake Fisheries placed 600 traps.  To three significant digits, what is the standard deviation in the fraction of these 600 traps that will contain a lobster when checked?

a)  0.000384
b)  0.0196
c)  0.0387
d)  0.360
e)  11.8

30. In actuality, South Wake Fisheries placed 144 traps lobster traps last night.  It follows from this that the standard deviation in the fraction of traps that contain a lobster when checked is 0.04.  What Excel calculation would give the probability that between 30% and 40% of the 144 traps contain lobsters when checked?

a) =NORMSINV(0.3333) – NORMSINV(0.25)

b) =NORMSDIST(0.3333) – NORMSDIST(0.25)

c) =NORMSDIST(1.6) – NORMSDIST(1.2)

d) =NORMSDIST(1) – NORMSDIST(-1.5)

e) =(NORMSINV(0.4) – NORMSINV(0.3))/0.04



31. The calculation in problem 30 is valid because the sampling distribution in this problem can be approximated by a normal distribution.  Why?

a) Because the population is normal.

b) Because the population is not highly skewed and the sample size is at least 30.

c) Because the sample size is at least 100.

d) Because n( and n(1-) are both at least 5.

e) Because the sampling distribution is always normal.



End of Wakefield Fisheries Scenario

32. Many real life quantities are approximately normally distributed.  If a variable were perfectly normally distributed with a mean of 0 and a standard deviation of 1, then the range of possible values for this variable would run from

a)  -1 to 1

b)  0 to 1
c)  0 to about 0.4
d)  -3 to 3
e) -( to (

33. The z distribution

a) is one among many different normal distributions.

b) always has a mean of zero and a standard deviation of 1.

c) is the distribution underlying Excel’s NORMSDIST and NORMSINV functions.

d) All of the above (a through c) are true.

e) None of the above (a through c) is true. 



34. Grades on a certain test are normally distributed with a mean of 60 points and a standard deviation of 12 points.  Claire’s test score corresponded to a z-score of 1.5.  To the nearest one point, what score did Claire get on the test?

a)  60

b)  65

c)  68

d)  78

e)  90

35. We know that approximately 2/3 of the observations in any normal distribution lie within 1 standard deviation of the mean—the actual figure is closer to 68% of the observations.  Suppose I want to find the value of c that makes this statement true:  exactly 2/3 of all of the observations in any normal distribution lie within c standard deviations of the mean.  What Excel calculation would allow me to compute the value of the c?  (Hint:  Draw a picture!)
a) = NORMSDIST(2/3)

b) = NORMSINV(2/3)

c) = 1 – NORMSDIST(1/3)

d) = 1 - NORMSINV(1/3)

e) = NORMSINV(5/6)



Question 36 – 38 deal with the card drawing experiment described below.

David has a deck of 4 cards, labeled with the numbers 1, 2, 3, and 4, respectively.   David selects two of these cards at random and discards the other two cards.  He then counts the number of card with even numbers that he has selected.  He calls this quantity B.

36. E(B) would represent

a) the  number of cards with even numbers that David draws.

b) the average number of cards with even numbers that David draws.

c) the most likely number of cards with even numbers that David draws.

d) the error in our estimate of how many cards with even numbers David draws.

e) the average number of cards (even and odd) that David draws.



37. The discrete probability function for B would be

	a)
	B
	Prob
	b)
	B
	Prob
	c)
	B
	Prob
	d)
	B
	Prob
	e)
	B
	Prob

	
	0
	1/3
	
	0
	1/6
	
	0
	1/3
	
	0
	1/6
	
	0
	1/4

	
	1
	1/3
	
	1
	4/6
	
	1
	2/3
	
	1
	5/6
	
	1
	1/2

	
	2
	1/3
	
	2
	1/6
	
	2
	1
	
	2
	1
	
	2
	1/4




(Hint:  consider all of the cases.)

38. The distribution of the variable B is

a)  binomial
b)  exponential
c)  normal
d)  Poisson


e) none of these (a through d)



End of Card Drawing Scenario

39. The Central Limit Theorem assures that two of these results are always true about the sampling distribution of the mean when sampling with replacement.  Which two statements are always true?  (Note:  We have not really discussed sampling without replacement in class.)  

I. The population is essentially normal

II. The sampling distribution is essentially normal

III. (  eq \o(\s\up8(\d\fo2()(),x) = (/   eq \r(n)
IV. The mean of the sampling distribution equals the mean of the population

a)  I and III only   b)  I and IV only   c)  II and III only   d)  II and IV only   e)   III and IV only

40. Suppose that I begin with a population that is uniformly distributed on the interval     [-4, 4]; that is, every value between –4 and 4 is equally likely (including fractional values).  I now create the sampling distribution of the mean for samples of size n = 1.  Then this sampling distribution will

a) be essentially normal with ( = 0 and ( = 2.31.

b) be essentially normal with ( = 0 and ( = 5.33.

c) be essentially normal with ( = 2 and ( = 2.31.

d) be essentially normal with ( = 2 and ( = 5.33 .

e) be identical to the original population distribution.





















�0.7(15-12) + 0.3(-12) = -1.5, so answer is C.


�Exponential distribution with t = 7 gives 1 – exp(-0.7) = .503, so E.


�A, since this gives each the same probability of success.  The other binomial requirements (fixed # of trials, independence, counting successes) are all okay.


�E.  Discrete, since only whole numbers can appear.  Uniform, since each value possible is equally likely.


�The mean of the binomial is np = 30(0.4) = 12.  This makes logical sense, since 40% of the 30 people would, on average, win.  Answer is C


�On 30 customers, the House brings in $5.10, for a total of $153.  It pays out $15 to 12 of these people, on average, or $180.  The result:  it loses an average of $27!  The answer is B.


�The variance of a binomial is np(1-p), or 30(.4)(.6) = 7.2.  Answer is D.


�This is P(X>10) = P(X>=11) = 1- P(X<=10).  Answer E.  (In words, having more than 10 winners is the opposite of having 10 or less winners.)


�Since all of the answers start with 18, we have 18 of whatever we're counting, so we must be counting losses.  The chance of loss is 60%.  Since we want exactly 18, we need FALSE, so the answer is C.  BINOMINV doesn't exist, and would give a cutoff, not a probability, if it did!


�This is P(X<=13) - P(X<=10), so the answer is E.  A would be right if its TRUEs were turned to FALSEs.


�6 customers per hour is a rate, so it's lambda.  Since the interval we're talking about is an hour, we need no adjustment on this value.  We want P(X = 3) = exp(-6)*6^3/3! = 36exp(-6) = 0.0892.  Answer B.


�P(X<=5) is cumulative, so it'll end with TRUE.  Lambda is still 6, so the answer is A.


�As we climb the long slope of a unimodal distribution, we come to mean, then median, then mode.  The mean is 10, so the median and mode are both less than 10.  Answer C.  (The mode is actually 0.)


�A.  It's got  to be discrete, so B, C, E are out.  D has a fixed number of trials, so given the info in the problem, binomial is a good guess.


�For a continuous variable, area = probability.  The answer is A, which has the largest associated area.


�A and B.   The mean is the balance point of the distribution.


�Variance is a measure of spread.  A is more spread out than B, which is more spread out than C.  The answer is E.


�A gift.  All probability density functions have total area = 1.  Answer D.


�This is population standard deviation.  B.


�THINK!  15% give $20 and 60% give $60, and that's it for the <= $70.  Answer: E.


�Statements about totals can be converted to statements about means.  $7000 in 100 callers means $70/caller on average.  We want P(x-bar >= 70).  Since n = 100, the x-bar distribution is essentially normal.  sigma-x-bar = sigma/10 = 2.5.  This means the z-score of $70 is (70 - 64)/2.5 = 6/2.5 = 2.4.  since we want an upper tail, this means we want C.


�C.  The CLT assures us of A and B, but the sample size is too small for C to hold.  We could get two observations equalling $100 (it happens 1/16 of the time) giving the highest possible mean of $100.  The distribution is discrete, and a mean of exactly $20 can happen, when both people contribute $20.  This happens 2.25% of the time.


�This is a proportion problem (20% of the sample...), so the check is if n(pi) and n(1 - pi) are both at least 5.  But n(pi) = 30(.15) = 4.5, so it fails.  Answer E.  (Compare to answer A, which computes np.)


(�393-400)/5 = -7/5 = -1.4.  Answer C.


�Draw the picture, then compute NORMSDIST(.5) - NORMSDIST(.3) = .6915 - .6179 = .0736.  Answer B.  Note that the last two answers are silly, since P(z>=0) = 0.5, and the are in question is entirely in this range.


�The picture is a z curve with a vertical bar at c and an area to the right of 0.6.  This means an area to the left of 0.4, so the answer is =normsinv(0.4) = -2.533, which is answer B.  NOW FIGURE THE C CUTOFF FOR P(z>c) = 0.2.  Draw a picture!


�Proabilities must be between 0 and 1, so A and B are out.  C is out since it asks for a cutoff with no area to its left.  E is out because it asks for 12 successes in 10 trials.  Answer:  D.


�THINK!  It's given in the problem to be 36%, so A!  The first two traps don't matter, since all traps are independent.


�For a proportion, sigma-p is sqrt(pi(1-pi)/n) = sqrt((.36)(.64)/600) = 0.0196. Answer B.   Note that A is the VARIANCE.


�We want P(.3 < p < .4)  With sigma-p = 0.04 and pi = .36, this becomes P(-1.5 < z < 1), so D.


�D-this is a proportion problem.  


�E.  All normal curves technically run from -infinity to infinity.


�D.


�Her score is mu + z(sigma) = 60 + 1.5(12) = 78.  D.


�Draw a picture shading the middle 2/3 of the z distribution.  1/3 of the area is outside this range, giving 1/6 of the area in each tail.  The c we want thus has 5/6 of the area to its left, so the answer is E. (Since we're looking for a cutoff, the DIST answers are silly.) 


�E(B) is the expected value of B, or the average of B.  It's thus the average number of even cards in his sample, or B.


�There are six different pairs of cards that David could get.  One has no even cards ({1,3}), one has two even cards ({2.4}) and the remaining four pairs each have one even card.  Thus, the answer is B.  (D is the cumulative distribution.)


�It's discrete, so it can't be B or C.  It's largest value is 2, so it can't be D.  Is it binomial?  We're counting successes, but we don't have independent trials.  If the first card is even, it changes the chances that the second card is.  The answer is E.


�E.  Population may or may not be normal, and the sampling distribution is essentially normal only for sufficiently large sample sizes.


�E.  Taking one item at a time and "averaging it" gives you the same value as you began with.
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