Discrete Probability Distributions

Problem 1 Let Y = the number of people waiting at a bus stop. The probability distribution of Y is
given as follows:

y 0] 1 23] 4756
P(Y =y) |0.3]025]02[0.1]0.05]0.05 | 0.05

Q1. Is this a legitimate probability distribution?

Q2. Find the probability that there are exactly 2 people waiting at the bus stop.
Q3. Find the probability that there are more than 3 people waiting at the bus stop.
Q4. P(1<Y <4)

Q5. Find EY

Q6. Find VarY

Problem 2 Let Z = the number of students waiting for office hours with a professor. The probability
distribution of Z is given as follows:

z 0 1 2 3 4
P(Z==%2)|05|02]0.15|0.1]|0.05

Q1. Is this a legitimate probability distribution?

Q2. Find the probability that no students are waiting for office hours.

Q3. Find the probability that at least 2 students are waiting for office hours.
Q4. P(1 < Z <4)

Q5. Find EZ

Q6. Find VarZz

Q7. Find oz




Chapter 7

Continuous Probability Distributions

Problem 1

1.0

Area = 0.632

Area = 0.233
_ Area = 0.086

0.6

0.4

Area = 0.031
— Area =0.012

!

0.2

1. What is the total area of this curve?

2. What is the proportion of the population between 0 and 27

3. What is the probability of any individual in this population being between 3 and 57
4. What is the probability of any individual in this population being between 0 and 37
5. What is the probability of any individual in this population being greater than 1?7
6. P(1<z<3)

7. P(1<z<5)



Problem 2 The waiting time at a bus stop for the next bus to arrive is uniformly distributed between 0
and 12 minutes.

1. Find the probability that the waiting time is less than 4 minutes.

2. Find the probability that the waiting time is greater than 7 minutes.

3. Find the probability that the waiting time is between 5 and 10 minutes.

Z-Tables

Problem 1 P(Z < 1.26) (i.e., area to the left of z = 1.26);

Problem 2 P(Z > —0.58) (i.e., area to the right of z = —0.58);




Problem 3 P(—0.58 < Z < 1.26) (i.e., area between z = —0.58 and z = 1.26);

Problem 4 P(Z < —1.5) (i.e., area to the left of z = —1.5);




Problem 5 P(Z > 0.75) (i.e., area to the right of z = 0.75);

Problem 6 P(—1.5< Z <0.75) (i.e., area between z = —1.5 and z = 0.75);




Non-standard Normal Distributions

Problem 1 The SAT Math scores for a certain year were normally distributed with a mean of 500 and a
standard deviation of 100.

1. What proportion of students scored less than 6507

2. What proportion of students scored between 450 and 6007




Problem 2 The life expectancy of a certain type of lightbulb is normally distributed with a mean of 1000
hours and a standard deviation of 100 hours.

1. What proportion of lightbulbs last longer than 1100 hours?

2. What proportion of lightbulbs last between 900 and 1200 hours?

3. What proportion of lightbulbs last less than 800 hours?



Sampling Distributions

Answer the following short-response questions:

1. What is a population?

2. What is a sample?

3. Which arises from a population, a parameter or a statistic?

4. Can we make inference from an entire population?

5. What is the primary goal of statistics?

Problem 1 The average time employees spend on a specific task is normally distributed with a population
mean of ;4 = 6 hours and a standard deviation of o = 4 hours. If a random sample of n = 25 employees is
taken:

1. Find the mean of the sample mean, pz.

2. Find the standard deviation of the sample mean, oz.

3. Express the distribution of the sample mean x in proper notation.
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Problem 2 The height of a specific plant species has a population mean of p = 17 cm with a standard
deviation of ¢ = 20 cm. If a random sample of n = 100 plants is selected:

1. Find the mean of the sample mean, pz.

2. Find the standard deviation of the sample mean, oz.

3. Express the distribution of the sample mean Z in proper notation.

Problem 3 A factory produces metal rods with a population mean diameter of 4 = 50 mm and a standard
deviation of ¢ = 5 mm. If a sample of n = 36 rods is taken:

1. Find the mean of the sample mean, pz.

2. Find the standard deviation of the sample mean, oz.

3. Express the distribution of the sample mean Z in proper notation.

4. Find the 33"¢ percentile of z.

11



Problem 4 The daily sales of a local coffee shop are normally distributed with a population mean of
1 = 300 dollars and a standard deviation of ¢ = 75 dollars. If a random sample of n = 49 days is taken:

1. Find the mean of the sample mean, pz.

2. Find the standard deviation of the sample mean, oz.

3. Express the distribution of the sample mean Z in proper notation.

4. Find the probability that we will observe a sample mean over 412.

5. Find the 91°¢ percentile of Z.

Problem 5 A car manufacturer tests the gas mileage (in miles per gallon) of its cars. The population
mean is g = 25 miles per gallon, with a standard deviation of ¢ = 3 miles per gallon. If a sample of n = 64
cars is tested:

1. Find the mean of the sample mean, pz.

2. Find the standard deviation of the sample mean, oz.

3. Express the distribution of the sample mean Z in proper notation.

4. Find the probability that we will observe a sample mean less than 20.

5. Find the probability that we will observe a sample mean between 22 and 28.
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Problem 6

A survey shows that 45% of adults in a city regularly use public transportation. Suppose we take a random
sample of n = 100 adults.

1. Find the mean of the sample proportion, p.

2. Find the standard deviation of the sample proportion, 0.

3. Express the distribution of the sample proportion p in proper notation.

Problem 7

It is known that 30% of the population in a certain region prefers organic food. If a random sample of
n = 200 people is taken:

1. Find the mean of the sample proportion, ps.

2. Find the standard deviation of the sample proportion, 0.

3. Express the distribution of the sample proportion p in proper notation.
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