Math 230 Chs 1-4 Sample Test with Solutions (if you see mistakes, please let Bill Harper know)
Tom needed a job.  The probability that he will get the first job he applies for is .50, and the probability that he will get an offer on the second job he applies for is .60.  The probability he will get a job offer for both is .15.

1. What is the probability that Tom will get a job offer on the second job given that he is offered the first job?

2. What is the probability that Tom will get at least one job offer from the two openings?

3. Are the job offers for the two positions independent?  Justify your answer.

Solution to 1-3: Let A be the event that Tom gets the 1st job and B be the event that Tom gets the 2nd job. P(A) = 0.50, P(B) = 0.60, P(A(B) = 0.15
For problem 1, we want P(B|A) which is a conditional probability = P(A(B)/P(A) = 0.15/0.50 = 0.30

For problem 2, we want P(A(B) = P(A) + P(B) - P(A(B) = 0.50 + 0.60 – 0.15 = 0.95
For problem 3, we can assess independence in several ways.  One way is to see if P(B|A) equals P(B).  Since P(B|A) = 0.30 and P(B) = 0.60, then P(B|A) ≠ P(B) and hence A, B are not independent (they are dependent).  Another way to assess this is to see if P(A(B) equals P(A) * P(B).  Since P(A(B) = 0.15 and P(A) * P(B) = 0.50 * 0.60 = 0.30 we see that P(A(B) ≠ P(A) * P(B) and hence A and B are not independent.
4. Cynthia was at an unusual stage in her life.  She was trying to fit in with her peers and had taken up smoking.  She knew it was not good for her financial status.  Every cigarette she smoked cost a dime (i.e,. $ 0.10 each).  She really didn’t have money to burn and wondered what her “friends” in high school were spending each month supporting their casual smoking habits.  None were what she considered heavy smokers.  She collected the following data from 100 smoking peers for a class project. 

# cigarettes/month
0-49
50-99
100-149

150-199

200 and up

# people in category
  13
   22
     34

    26

      5

What is the probability that an individual in her peer group spends at least $15.00/month for smoking?

Solution to 4: Since each cigarette costs $0.10, spending $15 or more means smoking 150 or more cigarettes per month. The estimated probability that Cynthia smokes 150 or more cigarettes per month is the probability of being in the last two categories above.  This is (26 + 5) / (13 + 22 + 34 + 26 + 5) = 31/100 = 0.31

5. What is the probability that an individual in her peer group spends less than $10.00/month for smoking?

Solution to 5:  This implies smoking less than 100 cigarettes per month which is equal to (13 + 22) / 100 = 35/100 = 0.35
6.  The number of hours worked (per week) by 500 Otterbein statistics students are shown below

Number of hours

Frequency

0 - 9

    120

10 - 19

      80

20 - 29

     200

30 - 39

     100

The cumulative relative frequency for the class of 20 - 29 is

a.
400

b.
.25

c.
.80

d.
.40

e.
cannot be determined from the information given

f.
none of the above

Solution to 6: The relative frequency for the class of 20 – 29 is 200/500 = 0.40 BUT the problem want the cumulative relative frequency which is (120 + 80 + 200) / 500 = 400/500 = 0.80

7.
(5 points) The variance can never be

a.
larger than the standard deviation

b.
smaller than the standard deviation

c.
positive

d.
zero

e.
negative

f.
equal to the mean

G. none of the above

Solution to 7: The variance is always > 0 and can be smaller or larger than the standard deviation.  The variance is the square of the standard deviation which will make it larger than the standard deviation is the standard deviation is larger than 1.  If the standard deviation is smaller than 1, then squaring it will result in a smaller number for the variance.  The correct answer is (e) as the variance can never be negative.
8. Compute the sample mean and median of the following data set.
  6, 8, 3, 7, 6, 0, 2.3, 5.6, 7.8

 Are they any outliers in this data based on using z-scores?

Solution to 8: The sample mean is the sum of all 9 values divided by 9 = 5.078 and the median requires that the data be sorted from smallest to largest.  Since the number of data values is n = 9 and odd, the middle of the sorted data values is the median.  In this case, the median = 6.  Computing z-scores, we take our original data and subtract the sample mean.  This difference is then divided by the standard deviation.  In this particular case the z scores range from -1.863 to 1.072 and since not of these fall below – 3 or above + 3, then we have no observations that might be outliers based on this method.

9. If P(A) = .2, P(B) = .5, P(A|B) = .4, then P(A  B) is

Solution to 9: P(A|B) = P(A  B) / P(B) or P(A  B) = P(A|B) * P(B) = 0.4 * 0.5 = 0.20
10.
(5 points) Two events X and Y are independent if

a.
P(Y|X) = P(X)

b.
P(Y|X) = P(Y)

c.
both a and b are satisfied

d.
X and Y are mutually exclusive

e.
none of the above

Solution to 10: b is the answer.  See relevant section of the text book.
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