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1. Consider the experiment of rolling two fair dice. The following table lists all possible
outcomes.

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

(a) What’s the probability that the outcome of at least one die is more than 4?

(b) Let x stand for the sum of the two outcomes. Complete the following table of proba-
bilities:

x 2 3 4 5 6 7 8 9 10 11 12

p(x)

(c) Compute the expected value of X .

(d) Compute the standard deviation of X .

(e) Use the table you constructed in part b to compute the probabilities of the following
events:

i. The sum of the outcomes of the two dice is 8 or more.

ii. The sum of the outcomes of the two dice is less than 6.

iii. The sum of the outcomes of the two dice more than 5 but less than 8.

iv. The sum of the outcomes of the two dice is even.

v. The sum of the outcomes of the two dice is odd.

vi. The sum of the outcomes of the two dice is more than 8 given that it is even.

2. A discrete random variable X has the following probability distribution:

x 13 18 20 24 27
P (x) 0.22 0.25 0.20 0.17 0.16

Compute each of the following quantities.

(a) P (18).

(b) P (X > 18).

(c) P (X ≤ 18).

(d) The mean µ of X .

(e) The variance σ2 of X .

(f) The standard deviation σ of X .



3. Suppose you play a game with a spinner, that has three colors red, blue and green. You
play each game by spinning the spinner once. The probability that the spinner lands on
red is P (R) = .40, the probability that it lands on blue is P (B) = .40, and the probability
that it lands on green is P (G) = .20. If you land on red, you pay $10. If you land on blue,
you don’t pay or win anything. If you land on green, you win $10. Let X be the random
variable that counts your winnings (negative means you loose).

(a) Complete the following table

x p(x)
−10

0
10

(b) What’s the expected winnings E(X)?

(c) Find the standard deviation of X .

4. About 25% of students in a college smoke. We randomly select a group of 30 students
from that college.

(a) What is the probability that 3 or more students in that group smoke?

(b) What is the probability that more than 2 but less than 8 students in that group smoke?

(c) What is the expected number of smokers in that random sample?

(d) What is the standard deviation?

5. A company that makes light bulbs claims that its bulbs have a mean life of µ = 750 hours
and a standard deviation σ = 20 hours. Let X be the random variable that counts the
life of a randomly selected light bulb made by that company. Assume that X is normally
distributed, and that the company’s claim is true.

(a) If we select a random light bulb what is the probability that the bulb will last between
745 and 755 hours?

(b) What is the probability that a randomly selected sample of 64 light bulbs will have a
mean life x̄ between 745 and 755 hours?

6. The college of Question 4 decided to run a campaign aiming at reducing the proportion
of smokers among its students. To judge whether the campaign was successful, a random
sample of 100 students was selected after the campaign was over, and 16 of them were
smokers.

(a) Calculate the proportion p̂ of smokers in this sample.

(b) If the proportion p of smokers in the whole student population has not changed after
the campaign was run, what is the probability that we get the sample proportion of
Part (a) or smaller in a random sample of a 100 students?

(c) Based on your answer in Part (b)), at the significance level of α = 5% is there enough
evidence for the college to conclude that the proportion of smokers among its stu-
dents has decreased after the campaign was run?

(d) Repeat the previous part but at the significance level α = 1%.
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7. From previous studies it is known that the GPA of students in a university has a standard
deviation σ = 0.51. A random sample of 120 students from that university yields a mean
GPA x̄ = 2.71. Construct a 99% confidence interval for the mean GPA µ of all the students
in that university.

8. The weight of artificial sapphires manufactured by a company is assumed to be normally
distributed. The company wishes to estimate the mean weight µ of the artificial sapphires
it produces. A random sample of n = 12 sapphires yields a mean x̄ = 6.75 carats, and a
standard deviation s = 0.33 carats. Construct a 90% confidence interval for µ.

9. Construct a 95% confidence interval for the proportion of smokers among the students of
the College in Questions 4 and 6, based on the sample in Question 6.

10. The mean breaking distance of a certain automobile car on wet road from 60 miles per
hour, was found to be normally distributed with mean µ = 159 feet and standard devia-
tion σ = 23.5 feet. The manufacturer wants to reduce the breaking distance and installs a
new type of tires with a supposedly better grip. In 45 tests with the new tires, the mean
breaking distance was found to be x̄ = 148 feet.

Is there enough evidence, at the 1% level of significance, to conclude that the actual mean
breaking distance is reduced?

11. Let x be the random variable representing the hemoglobin count (HC) in human blood
measured in grams per milliliter. In healthy adult females x has a normal distribution
with mean µ = 14.2 and standard deviation σ = 2.4. Suppose that a female patient had 10
blood tests over the past year, and the sample mean of the HC was x̄ = 15.2. At the level
of significance α = 0.01 determine whether there is enough evidence to conclude that this
patient’s HC is higher than the population average.
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