Math 128 A - Section 5 - Test 1


      Name:___________________

25 February 2000

In order to get full credit, you must show all of the steps and all of the work that you use to solve each problem.

A list of formulas that you may find useful is provided on the last page of this test.

Question
Points
Score

1
15


2
20


3
20


4
25


5
20


Total
100


1. You are planning to go on a hike next weekend and the weather forecast indicates that there is a 40 % chance of rain, a 50 % chance of it being windy, and a 30 % chance that it will both rain and be windy.

(i) What is the probability that it will not rain ?

Let R be the event that it rains. We know that P(R)=0.4. Since RC is the event that it will not rain, we have  P(RC) = 1 - P(R) = 1 - 0.4 = 0.6. Thus, the probability that it will not rain is 0.6.

(ii) What is the probability that it will either rain or be windy ?

Let W be the event that it will be windy. We want P(W ( R).

P(W ( R) = P(W) + P(R) - P(W ( R) = 0.5 + 0.4 - 0.3 = 0.6 There is a 60 % chance that it will either rain or be windy.

(iii) Let R be the event that it rains and W the event that it is windy. What is the real world meaning of (W ( R )C ?

(W ( R )C = W C ( R C. This event means that it will not rain or it will not be windy.

(iv) Shade the region corresponding to the event W ( RC on the following diagram.

[image: image1.wmf](

)

)

(

1

E

P

E

P

C

-

=

[image: image2.wmf](

)

(

)

F

E

P

F

P

E

P

F

E

P

Ç

-

+

=

È

)

(

)

(

[image: image3.wmf]å

=

×

=

x

x

X

P

x

X

E

all

)

(

)

(


[image: image4.wmf](

)

C

C

C

F

E

F

E

È

=

Ç

[image: image5.wmf](

)

C

C

C

F

E

F

E

Ç

=

È

[image: image6.wmf])

B

(

P

)

B

A

(

P

)

B

|

A

(

P

Ç

=


(v) When you get up on the day of the hike, you realize that it is windy. Based on this new fact, what is the probability that it will rain on that day ?

We need to compute P( R | W ) = P(W ( R) / P(W). Since P(W ( R) = 0.3 and P(W) = 0.5, we have
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There is a 60 % chance of rain, given that it is windy.

2. Some student wrote a computer program which can randomly generate an integer between 0 and 3. The table below shows the outcome of 20 experiments, each of which consists in running the program once.

Run Number
Output

Run Number
Output

1
0

11
0

2
1

12
1

3
1

13
2

4
1

14
1

5
1

15
3

6
0

16
0

7
3

17
0

8
0

18
2

9
1

19
1

10
1

20
0

(i) Define a sample space, S, for the experiment of running the program once.

Let i be the event that the outcome of the experiment is the integer i. There are 4 possible outcomes, which we denote by 0, 1, 2, or 3. The sample space S for this experiment is therefore S = {0, 1, 2, 3}. 

(ii) Let X be the random variable whose value is equal to the number obtained by running the program once. Based on the information given in the above table, assign probabilities to each of the events X = xi , where xi is 0, 1, 2, or 3.

There are 20 runs in the above table.

Since 0 came out 7 times, we have P(X = 0) = 7/20,

Since 1 came out 9 times, we have P(X = 1) = 9/20,

Since 2 came out 2 times, we have P(X = 2) = 2/20 = 1/10,

Since 3 came out 2 times, we have P(X = 3) = 2/20 = 1/10.
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(iv) Find E(X).

(v) Find P(1 ( X ( 3).

P(1 ( X ( 3) = P( X = 1) + P( X = 2) + P( X = 3) = 9/20 + 2/20 + 2/20 = 13/20 = 0.65

3. You have just won $10,000 and have decided to put this money into a mutual fund. You estimate that if you put your money into Fund A, it will be worth $16,000 in five years. On the other hand, if you put your money into Fund B, there is a 25 % chance that your investment will be worth $40,000 in five years, a 45 % chance that it will be worth $15,000 in five years, and a 30% chance that it will be worth $5,000 in five years. 

Use computations to decide which fund you should invest your money in.

Let X be the amount of money our $10,000 will be worth in 5 years if we invest them in fund B. The variable X is a random variable which can take the values $40,000 with probability 0.25, $15,000 with probability 0.45 and $5,000 with probability 0.3. The expected value of X is therefore:



E(X) = (40,000)(0.25 + (15,000)(0.45 + (5,000)(0.3 = 18,250 dollars.

Since the expected value of X, $18,250, is larger than what we will get out of Fund A ($16,000), we should invest our money in Fund B.

4. Consider the experiment of tossing a fair coin three times. Let H be the event that you get a head when you toss the coin once, and T be the event that you get a tail. In what follows, we assume that the tosses are independent from each other.

(i) Set up a sample space for the experiment of tossing the coin three times. Give your answer in the form of a set which contains all possible outcomes of the experiment.
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Our sample space S contains all possible outcomes of the experiment. Thus, 

(ii) Let A be the event that the second toss yields a head and B be the event that two of the tosses are tails. Give A and B in the form of two sets.
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(iii) Find P(A) and P(B).

Since the coins are fair, all of the events in S are equally likely, and 

           P(A) = 4((1/8)= 4/8 = 1/2,   P(B) = 3((1/8)= 3/8

(iv) Find A ( B.

By comparing A and B given in (ii), we see that 
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(vi) Are A and B independent ? Explain.
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Since A ( B contains only one element, P(A ( B) = 1/8. Moreover,

Thus A and B are not independent.

(vii) Find P(A | B) and P(B | A) and indicate, in words, what the corresponding events mean.
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i.e.

    

8

1

16

3

8

3

2

1

A | B is the event that the second toss yields a head, given that two of the tosses are tails.

B | A is the event that two of the tosses are tails, given that the second toss is a head.

5. Your company buys copier paper from 3 different providers. You know that 30% of the paper comes from Company A, 50% from Company B and the rest from Company C. During shipment, 2% of the paper from Company A is damaged, 4% of the paper from company B is damaged and 1% of the paper from Company C is damaged. What is the probability that a randomly selected paper ream is damaged when you receive it ?

Let A be the event that a paper ream comes from Company A,

      B be the event that a paper ream comes from Company B,

      C be the event that a paper ream comes from Company C,

The events A, B, and C form a partition of our sample space. We know that P(A) = 0.3, P(B) = 0.5 and that P(C) = 0.2.

Let D be the event that a paper ream is damaged. We know that P(D|A) = 0.02, P(D|B)=0.04, and P(D|C) = 0.01. We want P(D). Since A, B, and C form a partition of our sample space, we have        P(D)  = P(D|A)(P(A) + P(D|B)(P(B) + P(D|C)(P(C) 

                                                             = (0.02)((0.3) + (0.04)((0.5) + (0.01)((0.2) = 0.028.

Thus, there is a 2.8 % chance that a randomly selected paper ream is damaged when we receive it.
FORMULAS
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_1013198808.unknown

_1013198814.unknown

_1013199090.unknown

_1013198468.unknown

_1013198708.unknown

_1012854821.unknown
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_1013198317.unknown

_1013198365.unknown
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_997604354.unknown
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_997604165.unknown
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