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HW No. 1   (Due Date: 23/11/2017) 

Exercise 1: 

Determine whether the given value is a statistic or a parameter. 

1. The current Palestinian Legislative Council consists of 114 men and 17 women.  

2. A sample of university students is selected and the average (mean) amount of money spent on 

transportation is 80 NIS per month. 

3. In a study of all 3568 school teachers in local public schools, it was found that 800 teachers 

have masters degree or higher. 

Exercise 2: 

Determine which of the four levels of measurement (nominal, ordinal, interval, ratio) is 

most appropriate. 
1. Weights of students in the fifth grade of a school.  

2. Performance ratings of a school teacher: Excellent, good, average, or poor.  

3. National ID numbers. 

4. Survey responses of yes, no, and undecided about a decision made by a class professor. 

5. A group of students develops a scale for rating the quality of the cafeteria food, with 0 

representing “neutral: not good and not bad.” Bad meals are given negative numbers and good 

meals are given positive numbers, with the magnitude of the number corresponding to the 

severity of badness or goodness. The first three meals are rated as 2, 4, and _5. What is the 

level of measurement for such ratings? Explain your choice. 

Exercise 3: 

Identify the (a) sample and (b) population. Also, determine whether the sample is likely to 

be representative of the population.  Provide an explanation for your answer. 
1. A local journalist stands on one famous street and asks 10 adults if they feel that the current 

Palestinian Legislative Council is doing a good job.  

2. In a poll of 2000 randomly selected adults run in Gaza Strip, 61% said they own a solar system 

for water heating when asked whether they own such system or not. 

3. A graduate student at the University of Newport conducts a research project about how adult 

Americans communicate. She begins with a survey mailed to 500 of the adults that she knows. 

She asks them to mail back a response to this question: “Do you prefer to use e-mail or snail 

mail (the U.S. Postal Service)?” She gets back 65 responses, with 42 of them indicating a 

preference for snail mail. 

4. You were hired to poll a sample of adults about the models of cars they currently own.  You 

decided to use people with phone numbers listed in directories as the population from which 

the sample is drawn. What is wrong with using people with telephone numbers listed in 

directories as the population from which the sample is drawn? 



Exercise 4: 

 

Use critical thinking to develop an alternative conclusion that better explains the results of 

the following situations:  
1. A media report mentioned that BMW drivers are healthier than adults who don’t drive.  The 

report concluded that BMW cars cause better health.  

2. A study showed that truck drivers weigh more than adults who do not drive trucks. Conclusion: 

Trucks cause people to gain weight. 

3. A study showed that homeowners tend to live longer than those who do not live in their own 

homes. Conclusion: Owning a home creates inner peace and harmony that causes people to be 

in better health and live longer. 

 

Exercise 5: 

 

a. Define a  loaded question.   

b. Use critical thinking to identify the key issue associated with the following 

wording: 

 Do you support the attempt by the USA to bring freedom and democracy to other 

places in the world? 

 Do you support the unprovoked military action by the USA? 

 

 

Exercise 6: 

 

What’s wrong with the following wording: 
“There are now 103,215,027 households in the United States.” 

 

Exercise 7: 

 

Explain the difference between random sample and simple random sample (with  

examples).  See page 24 of Mario. 
 

Exercise 8: 

 

For the following probability mass function (pmf),  
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1. Verify the validity of the above given pmf. 

2. Draw the pmf. 

3. Determine the following  probabilities: 
 

 
4. Determine and sketch the cumulative distribution function of the random variable X. 

 

 

 



Problem 9: 

The information below is the number of daily emergency service calls made by the 

volunteer ambulance service of our city for the last 50 days.   
1. Convert this information on the number of calls to a probability 

distribution. 

2. Is this an example of a discrete or continuous probability 

distribution? 

3. What is the mean number of emergency calls per day? 

4. What is the standard deviation of the number of calls made 

daily? 

 

 

Problem 10: 

In a company that manufactures computer chips, three chips from a pool of chips are 

tested. Each chip is classified as pass or fail.  Assume that the probability that a chip does 

not pass the test is 0.2 and that chips are independent,  determine the probability mass 

function, the mean, and the variance of the number of chips that pass the test. 

 

Problem 11: 

In a company that manufactures computer chips, fifty chips from a pool of chips are 

tested. Each chip is classified as pass or fail.  Assume that the probability that a chip does 

not pass the test is 0.2 and that chips are independent.   
1. Determine and draw the probability mass function, the mean, and the variance of the number of 

chips that pass the test (use MS-Excel BINOMDIST built-in function). 

2. Determine and draw the probability mass function, the mean, and the variance of the number of 

chips that do not pass the test (use MS-Excel BINOMDIST built-in function). 

3. Use the normal approximation to evaluate the probability that 20 defective chips or less are 

found. Compare this probability with the probability value obtained in part “a” . 

 

Problem 12: 

In a Show that for a discrete uniform random variable X, if each of the values in the range 

of X is multiplied by the constant a, the effect is to multiply the mean of X by a and the 

variance of X  by a
2
 .   

That is, show that if Y = aX + b  , then 

 E(Y) = aE(X) + b     and      V(Y) = a
2
V(X) 

 

 

Problem 13: 

A particularly long traffic light on your morning commute is green 25% of the time that 

you approach it. Assume that each morning represents an independent trial. 

 
1. Over six mornings, what is the probability that the light is green on exactly one day? 

2. Over 20 mornings, what is the probability that the light is green on exactly three days? 

3. Over 20 mornings, what is the probability that the light is green on more than four days? 

4.  What is the probability that the first morning that the light is green is the fourth morning that 

you approach it? 

5. What is the probability that the light is not green for 10 consecutive mornings? 

 

 

Number of calls Frequency 

0 8 

1 10 

2 22 

3 9 

4 1 

Total 50 



Problem 14: 

Determine whether the given procedure results in a binomial distribution.  For those that 

are not binomial, identify at least one requirement that is not satisfied. 

 

 
 

 

Problem 15: 

In a clinical test of a specific medical drug, it was found that 6% of people who take the 

drug experienced headaches. 

1. Assuming that the 6% rate applies, find the probability that among eight drug users, three 

experience headaches. 

2. Assuming that the 6% rate applies, find the probability that among eight drug users, all eight 

experienced headaches. 

 

Problem 16: 

Use MS-Excel to draw the following pmf’s: 

1. Poisson distribution with λ = 0.5 

2. Poisson distribution with λ = 5   (use MS-Excel built-in function of Poisson distribution) 

3. Poisson distribution with λ = 10 (use MS-Excel built-in function of Poisson distribution) 

 

Problem 17: 

The number of telephone calls that arrive at a phone exchange is often modeled as a 

Poisson random variable.  Assume that on the average there are 10 calls per hour. 

1. What is the probability that there are exactly 5 calls in one hour? 

2. What is the probability that there are 3 or less calls in one hour?  

3. What is the probability that there are exactly 15 calls in two hours?  

 

 

 

 

 

 



Problem 18: 

The number of surface flaws in plastic panels used in the interior of automobiles has a 

Poisson distribution with a mean of 0.05 flaw per square foot of plastic panel. Assume an 

automobile interior contains 10 square feet of plastic panel. 

1. What is the probability that there are no surface flaws in an auto’s interior? 

2. If 10 cars are sold to a rental company, what is the probability that none of the 10 cars has any 

surface flaws?  

3. If 10 cars are sold to a rental company, what is the probability that at most one car has any 

surface flaws? 

 

Problem 19: 

The Environmental Protection Agency used a tailpipe test to determine which of 116,667 

cars generated too much pollution. It is estimated that 1% of cars fail such a test. 

1. If we randomly select 20 cars from the group of 116,667, how many are expected to fail the 

tailpipe test? 

2. Find the mean and standard deviation for the numbers of cars in groups of 20 that fail the 

tailpipe test. 

3. Find the probability that in a randomly selected group of 20 cars, there is at least one that fails 

the tailpipe test.  

4. Is it unusual to find that in a group of 20 randomly selected cars, there are 3 that fail the 

tailpipe test? Why or why not? 

5. If two different cars are randomly selected, find the probability that they both fail the tailpipe 

test. 

 

Problem 20: 

Suppose that the concrete slab breaking strengths measured in certain units are between 

120 and 150, with a probability density function of: 

 ( )             ⁄   

 

1. Sketch the pdf 

2. Determine and sketch the cdf 

3. Calculate the probability that the breaking strength of a randomly selected slab is below 130. 

4. Calculate the probability that the breaking strength of a randomly selected slab is between 130 

and 145. 

5. Calculate the mean (expectation) of the random variable X 

6. Calculate the variance of the random variable X 

7. Calculate the median of the random variable X. 

8. What value of breaking strength that is exceeded by 85% of the samples? 

9. Find the interval in which we can be 95% confident that a randomly selected concrete slab has 

a breaking strength within this interval. 

 

 

Problem 21: 

The probability density function of the length of a metal rod is 

 

 ( )                                   
 

1. If the specifications for this process are from 2.25 to 2.75 meters, what proportion of the bars 

fails to meet the specifications? 



2. Assume that the probability density function is for an interval of length 0.5 meters. Over what 

value should the density be centered to achieve the greatest proportion of bars within 

specifications? 

3. Determine specifications that are symmetric about the mean that include 95% of the rods. 

 

 

Problem 22: 

Assume X is normally distributed with a mean of 5 and a standard deviation of 4. 

Determine the value for x that solves each of the following: 

(a) P(X > x) = 0.5    (b) P(X > x) = 0.95 

(c) P(x < X < 9) = 0.2    (d) P(3 < X < x) = 0.95 

(e) P(– x < X < x) = 0.99 

 

Problem 23: 

The manufacturing of computer chips produces 3% defective chips. Assume the chips are 

independent and that a lot contains 1000 chips. 
1. Compute the probability that more than 35 chips are defective (Use the MS-Excel 

BINOMDIST built-in function) 

2. Use the normal approximation to compute the probability that more than 35 chips are defective 

and comment on the usefulness of the normal approximation. 

 

 

Problem 24: 

 

Hits to a high-volume Web site are assumed to follow a Poisson distribution with a mean 

of 10,000 per day.  Approximate each of the following: 

(a) The probability of more than 20,000 hits in a day 

(b) The probability of less than 9900 hits in a day 

 

 

Problem 25: 

 

The time between arrivals of taxis at a busy intersection is exponentially distributed with a 

mean of 10 minutes. 
1. What is the probability that you wait longer than one hour for a taxi? 

2. Suppose you have already been waiting for one hour for a taxi, what is the probability that one 

arrives within the next 10 minutes? 

 

Problem 26: 

 

Suppose that the log-ons to a computer network follow a Poisson process with an average 

of 3 counts per minute. 
1. What is the mean time between counts? 

2. What is the standard deviation of the time between counts? 

3. Determine x such that the probability that at least one count occurs before time x minutes is 

0.95. 

 

 



Problem 27: 

 

Assume that the flaws along a copper wire follow a Poisson distribution with a mean of 

0.3 flaw per meter. Let X denote the distance between two successive flaws. 
1. What is the mean of X? 

2. What is the probability that there are no flaws in 8 consecutive meters of wire? 

3. Does your answer to part (b) change if the 8 meters are not consecutive?  

4. How many meters of wire need to be inspected so that the probability that at least one flaw is 

found is 90%? 

 

Problem 28: 
 

Weights of individual concrete blocks manufactured by a company are known to be 

normally distributed with a mean of μ = 11 kg and a standard deviation of σ = 0.3 kg. 

1. Find the probability that a concrete block weighs less than 10.5 kg. 

2. Find the interval in which the company can be 99% confident that a randomly selected 

concrete block has a weight within this interval. 

3. Find the interval in which the company can be 99% confident that the mean weight of 20 

randomly selected blocks is within this interval. 

 

 

 

 

 


