Math 140 Midterm 2

(Dated: March 27 2013)

Name: Jg a/p(\(‘ob)

SID:

Do at least 8 problems out of 10. Write clearly and box all your answers. Do not work out
of memory, rather think before starting. Use the back for more space. Show all steps you are

performing,







1) Consider the sampling space for rolling two dice as shown below.

First die

1 2 3 4 5 6

1 (1,1) (1,2) (1,3) (1,4) (1,5) (1,6)
2 (2,1) (2,2) (2,3) (2,4) (2,5) (2,6)
Second die 3 (3,1) (3,2) (3,3) (34) (3,5) (3,6
4 (41) (4,2) (4,3) (4,4) (4,5) (4,6)
5 (5,1) (5:2) (53) (5:4) (5,5) (5,6)
6 (6,1) (6:2) (6,3) (6,4) (6,5) (6,6)
Determine each of these probabilities
a) not getting doubles; b) getting a sum of five;
c) getting a sum of 7 or 11; d) a 5 occurring on the first die;
e) getting at least one b; f) a b occurring on both dice;

g) getting 5 as the absolute value of the difference of the numbers;
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2) Suppose you roll two dice. Construct the probability distribution of the smaller of the two

numbers. In the case of doubles, the larger and the smaller numbers are the same.
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The main pump in a city works without failure for 1 m‘onth with probability 0.1, for 2 months
with probability 0.3, and for 3 months with probability 0.6. The pump’s backup works without
failure for 1 month with probability 0.2 and for 2 months with probability 0.8. The main pump
is used alone until it fails, then the backup pump kicks in and works alone until it fails. The two
pumps are independent.

a) Find the expectation value of the working time of the main pump;

b) Find the expectation value of the working time of the backup pump;

¢) Find the probability distribution of the total working time of the main pump followed by the
backup pump.

d) Find the expectation value of the total working time of the main pump followed by the

backup pump, using ¢). How does this value relate to a) and b)?
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4) Suppose you draw two cards from a 52- card deck. What is the probability that you draw

) two aces if you replace the first card before drawing the second; —) 4/ /
0.0057 ~ S 2
. = b) two aces if you don’t replace the first card before drawing the second; 4/
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- c) an ace followed by a king if you don’t replace the first card before drawing the second; — 4, <
600 60 /) ) l
S - d) an ace followed by a king if you replace the first card before drawing the second; ~— 4 4 /
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e) two cards of the same suit if you replace the first card before drawing the second;.
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S.,} ¢ f) two cards of the same suit if you don’t replace the first card before drawing the second one;
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5) There are two possible outcomes for newborns, boy or girl. About 51 % of newborns are boys
a) List the possible outcomes for a family that has two boys (no twins).

b) Which of the outcomes is most likely? Which is least likely?

c) What is the probability that a two-child family has two boys? What are the assumptions?
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6) A committee of three students is to be formed from six juniors and five seniors. If selections are

random, what is the probability that the committee will consist of all juniors? Of all seniors?
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7) Five equally qualified students have applied to serve as student representatives. Two of them
live on-campus, the other two off-campus. We randomly select three of the five applicants to serve.
a) How many groups of 3 students can you form from this pool of 5? List all possible samples.

b) Each of your samples is equally likely to occur. Construct the probabilify distribution of the

random variable X, defined as the number of student representatives who live on-campus.

c¢) What is the probability that the committee has at least one student who lives on—campus?
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8) The following table shows the percentage of US households with various numbers of color tele-

visions. Suppose a duplex is occupied by two randomly selected households and you are interested

in the random variable X, the total number of color TV sets in the duplex. ,
bo)= BREZET)
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1 27.4 ;0‘000{44
2 35.9

3 - 21.8

4 9.5

5 4.‘2

a) Construct the probability distribution for X.

b) Find the expected value of X.

c¢) Compute the expected value of the number of color TVs in a single, randomly selected

household. Compare with what you calculated in part b). @3 x P C )()
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9) The amount of tips per week varies as follows

Dollar amount Percentage
200 0.1
300 0.3
400 0.4
500 0.2

a) What are your expected weekly tips? What is the standard deviation (SD)?
b) A base salary of $60 a week is added. What are the expected weekly earnings? And the SD?
c) Each week you share 20 % of tips with other employees. What are the expected weekly

earnings? What is the SD7 :%
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10) For each million tickefs sold, the New York lottery awards one prize worth $50, 000, nine prizes
worth $5,000, ninety prizes worth $500 and nine hundred $50 prizes.

a) What is the expected value for a return on a ticket?

b) Tickets cost fifty cents each. How much does NY state earn for every million tickets sold?

¢) What percentage of the income from the lottery was returned in prizes?
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