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Statistics and Probability for Engineering Applications 

ENGC 6310 -  Dr. Samir Safi 

Practice Midterm Exam #2 
9.2 X is a binomial random variable, show that  
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9- 3 Show that the estimator P' of Exercise: 9.2(b) becomes unbiased as n →∞  
 
9.4 An electrical firm manufactures light bulbs that have a length of life that is approximately normally distributed with a standard 
deviation of 40 hours. If a sample of 30 bulbs has an average life of 780 hours, find a 96% confidence interval for the population 
mean of all bulbs produced by this firm. 
 
9.6 The heights of a random sample of 50 college students showed a mean of 174.5 centimetres and a standard deviation of 6.9 
centimetres. 
(a) Construct a 98% confidence interval for the mean height of all college students. 
(b) What can we assert with 98% confidence about the possible size of our error it we estimate the mean height of all college 
students to be 174.5 centimetres? 
 
9.8 How large a sample is needed in Exercise 9.4 if we wish to be 96% confident that our sample mean will be within 10 hours of 
the true mean? 
 
9.10 An efficiency expert wishes to determine the average time that it takes to drill three holes in a certain metal clamp. How large 
a sample will he need to be 95% confident that his sample mean will be within 15 seconds of the true mean? Assume that it is 
known from previous studies that a = 40 seconds. 
 
9.13 A machine is producing metal pieces that are cylindrical in shape. A sample of pieces is taken and the diameters are 1.01, 
0.97, 1.03, 1.04, 0.99, 0.98, 0.99, 1.01, and 1.03 centimetres. Find a 99% confidence interval for the mean diameter of pieces from 
this machine, assuming an approximate normal distribution. 
 
9.16 A random sample of 12 graduates of a certain secretarial school typed an average of 79.3 words per minute with a standard 
deviation of 7.8 words per minute. Assuming a normal distribution for the number of words typed per minute; find a 95% 
confidence interval for the average number of words typed by all graduates of this school. 
 
9.36 Two kinds of thread are being compared for strength. Fifty pieces of each type of thread are tested under similar conditions. 
Brand A had an average: tensile strength of 78.3 kilograms with a standard deviation of 5.6 kilograms, while brand B had an 
average tensile strength of 87.2 kilograms with a standard deviation of 6.3 kilograms. Construct a 95% confidence interval for the 
difference of the population means. 
9.38 In a hatch chemical process, two catalysts arc being compared for their effect on the output of the process reaction. A sample 
of 12 batches was prepared using catalyst 1 and a sample of 10 batches was obtained using catalyst 2. The 12 batches for which 
catalyst 1 was used gave an average yield of 85 with a sample standard deviation of 4, and the second sample gave an average of 
81 and a sample standard deviation of 5. Find a 90% confidence interval for the difference between the population means, 
assuming that the populations are approximately normally distributed with equal variances. 
 
9.43 A taxi company is trying to decide: whether to purchase brand .4 or brand B tires for its fleet of taxis. To estimate the 
difference in the two brands, an experiment is conducted using 12 of each brand. The tires are run until they wear out. The results 
are : Brand A:  1 36 300=x , 36,300 kilometres, 1 5 000=s ,  kilometres.  

Brand B: 2 38 100=x ,  kilometres, 2 6 100=s ,  kilometres. 

Compute a 95% confidence interval for µ −µA B  assuming the populations to be approximately normally distributed. You may 
not assume that the variances are equal. 
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9.44 Referring to Exercise 9.43, find a 99% confidence interval for pi — p2 if a tire from each company is assigned 
at random to the rear wheels of 8 taxis and the following distance, in kilometres, recorded: 

 
Assume that the differences of the distances are approximately normally distributed. 
 
9.51 (a) A random .sample of 200 voters is selected and 114 are found to support, an annexation suit. Find the 96% confidence 
interval for the fraction of the voting population favouring the suit. 
(b) What can we assert with 96% confidence about the possible size of our error if we estimate the fraction of voters favouring the 
annexation suit to be 0.57? 
 
9.52 A manufacturer of compact disk players uses a set of comprehensive tests to access the electrical function of its product. All 
compact disk players must pass all tests prior to being sold. A random sample of 500 disk players resulted in 15 failing one or more 
tests. Find a 90% confidence interval for the proportion of compact disk players from the population that pass all test. 
 
9.55 A new rocket-launching system is being considered for deployment of small, short-range rockets. The existing system has p = 
0.8 as the probability of a successful launch. A sample of 40 experimental launches is made with the new system and 34 are 
successful. 
(a) Construct a 95% confidence interval for p. 
(b) Would you conclude that the new system is better? 
 
9.56 A geneticist is interested in the proportion of African males that have a certain minor blood disorder. In a. random sample of 
100 African males, 24 are found to be afflicted. 
(a) Compute a 99% confidence interval for the proportion of African males that have this blood disorder. 
(b) What can we assert with 99% confidence about the possible size of our error if we estimate the proportion of African males 
with this blood disorder to be 0.24? 
 
9.59 How large a sample is needed in Exercise 9.51 if we wish to be 96% confident that our sample proportion will be within 0.02 
of the true fraction of the voting population? 
 
9.65 A certain geneticist is interested in the proportion of males and females in the population that have a certain minor blood 
disorder. In a random sample of 1000 males, 250 are found to be afflicted, whereas 275 of 1000 females tested appear to have the 
disorder. Compute a 95% confidence interval for the difference between the proportion of males and females that have the blood 
disorder. 
 
9.66 Ten engineering schools in the United States were surveyed. The sample contained 250 electrical engineers, 80 being women; 
175 chemical engineers, 40 being women. Compute a 90% confidence interval for the difference between the proportion of women 
in these two fields of engineering. Is there a significant difference between the two proportions? 
 
9.70 According to <7S'.4 Today (March 17. 1997), women made up 33.7% of the editorial staff at. Local TV stations in 1990 and 
36.2% in 1994. Assume 20 new employees were: hired as editorial staff. 
(a) Estimate the number that would have been women in each year, respectively. 
(b) Compute a 95% confidence interval to see if there is evidence that the proportion of women hired as editorial stall' in 1994 was 
higher than the proportion hired in 1990. 
 
9.88 It is claimed that a new diet reduce a person’s weight by 4.5 kilograms on the average in a period of 2 weeks. The weights of 7 
women who followed this diet were recorded before and after a 2-week period. 

 
 
Test a manufacturer's claim by computing a 95% confidence interval for the mean difference in the weight. Assume the differences 
of weights to be approximately normally distributed. 
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9.96 It is argued that the resistance of wire A is greater than the resistance of wire B. An experiment on the wires shows the 
following results (in ohms): 

 
 
Assuming equal variances, what conclusions do you draw? Justify your answer. 
 
9.104 A random sample of 30 firms dealing in wireless products were selected to determine the proportion of such firms that have 
implemented new software to improve productivity. It turned out that eight of the 30 have implemented such software. Find a 95% 
confidence interval on p, the true proportion of such firms that have implemented new software. 
 
9.105 Refer to Review Exercise 9.104. Suppose there is concern about whether or not the point estimate p = 8/30 is accurate 
enough because the confidence interval around p is not sufficiently narrow. Using p as our estimate of p, how many companies 
would need to be sampled in order to have a 95% confidence interval with a width of only 0.05? 
 
10.19 An electrical firm manufactures light bulbs that have a lifetime that is approximately normally distributed with a mean of 
800 hours and a standard deviation of 40 hours. Test the hypothesis that p = 800 hours against the alternative p ^ 800 hours if a 
random sample of 30 bulbs has an average life of 788 hours. 
Use a P-value in your answers. 
 
10.20 A random sample of 64 bags of white Cheddar popcorn weighed, on average, 5.23 ounces with a standard deviation of 0.24 
ounces. Test the hypothesis that p = 5.5 ounces against the alternative hypothesis, p < 5.5 ounces at the 0.05 level of significance. 
 
10.24 In the American Heart Association journal Hypertension, researchers report that individuals who practice Transcendental 
Meditation (TM) lower their blood pressure significantly. If a random sample of 225 male TM practitioners meditate for 8.5 hours 
per week with a standard deviation of 2.25 hours, does that suggest that, on average, men who use TM meditate more than 8 hours 
per week? Quote a P-value in your conclusion. 
 
10.25 Test the hypothesis that the average content of containers of a particular lubricant is 10 liters if the contents of a random 
sample of 10 containers are 10.2, 9.7, 10.1, 10.3, 10.1, 9.8, 9.9, 10.4, 10.3, and 9.8 liters. Use a 0.01 level of significance and 
assume that the distribution of contents is normal. 
 
10.28 According to Chemical Engineering an important property of fiber is its water absorbency. The average percent absorbency 
of 25 randomly selected pieces of cotton fiber was found to be 20 with a standard deviation of 1.5. A random sample of 25 pieces 
of acetate yielded an average percent of 12 with a standard deviation of 1.25. Is there strong evidence that the population mean 
percent absorbency for cotton fiber is significantly higher than the mean for acetate. Assume that the percent absorbency is 
approximately normally distributed and that the population variances in percent absorbency for the two fibers are the same. Use a 
significance level of 0.05. 
 
10.33 A study is made to see if increasing the substrate concentration has an appreciable effect on the velocity of a chemical 
reaction. With a substrate concentration of 1.5 moles per liter, the reaction was run 15 times with an average velocity of 7.5 
micromoles per 30 minutes and a standard deviation of 1.5. With a substrate concentration of 2.0 moles per liter, 12 runs were 
made, yielding an average velocity of 8.8 micromoles per 30 minutes and a sample standard deviation of 1.2. Is there any reason to 
believe that this increase in substrate concentration causes an increase in the mean velocity by more than 0.5 micromole per 30 
minutes? Use a 0.01 level of significance and assume the populations to be approximately normally distributed with equal 
variances. 
 
10.34 A study was made to determine if the subject matter in a physics course is better understood when a lab constitutes part of 
the course. Students were randomly selected to participate in either a 3-semesterhour course without labs or a 4-semester-hour 
course with labs. In the section with labs, 11 students made an average grade of 85 with a standard deviation of 4.7, and in the 
section without labs, 17 students made an average grade of 79 with a standard deviation of 6.1. Would you say that the laboratory 
course increases the average grade by as much as 8 points? Use a P-value in your conclusion and assume the populations to be 
approximately normally distributed with equal variances. 
 
10.37 In Exercise 9.42 on page 298, test the hypothesis that Volkswagen mini-trucks, on the average, exceed similarly equipped 
Toyota mini-trucks by 4 kilometers per liter. Use a 0.10 level of significance. 
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10.39 The following data represent the running times of films produced by 2 motion-picture companies: 

 
Test the hypothesis that the average running time of films produced by company 2 exceeds the average running time of films 
produced by company 1 by 10 minutes, against the one-sided alternative that the difference is less than 10 minutes. Use a 0.1 level 
of significance and assume the distributions of times to be approximately normal with unequal variances. 
 
10.43 A taxi company manager is trying to decide whether the use of radial tires instead of regular belted tires improves fuel 
economy. Twelve cars were equipped with radial tires and driven over a prescribed test course. Without changing drivers, the same 
cars were then equipped with regular belted tires and driven once again over the test course. The gasoline consumption, in 
kilometers per liter, was recorded as follows: 

 
Can we conclude that cars equipped with radial tires give better fuel economy than those equipped with belted tires? Assume the 
populations to be normally distributed. Use a P-value in your conclusion. 
 
10.53 A study was conducted at the Department of Veterinary Medicine at Virginia Polytechnic Institute and State University to 
determine if the "strength" of a wound from surgical incision is affected by the temperature of the knife. Eight dogs were used in 
the experiment. The incision was performed in the abdomen of the animals. A "hot" and "cold" incision was made on each dog and 
the strength was measured. The resulting data appear below. 
(a) Write1 an appropriate: hypothesis to determine if there is a significant difference in strength between the hot and cold incisions. 
(b) Test the hypothesis using a paired /-test. Use a P-value in your conclusion. 

 
10.58 It is believed that at least 60% of the residents in a certain area favor an annexation suit by a neighboring city. What 
conclusion would you draw if only 110 in a sample of 200 voters favor the suit? Use a 0.05 level of significance. 
 
10.59 A fuel oil company claims that one-fifth of the homes in a certain city are heated by oil. Do we have reason to believe that 
fewer than 1/5 are heated by oil if, in a random sample of 1000 homes in this city, it is found that 136 are heated by oil? Use a P-
value in your conclusion. 
 
10.63 In a study to estimate the proportion of residents in a certain city and its suburbs who favor the construction of a nuclear 
power plant, it is found that 63 of 100 urban residents favor the construction while only 59 of 125 suburban residents are in favor. 
Is there a significant difference between the proportion of urban and suburban residents who favor construction of the nuclear 
plant? Make use of a P-value. 
 
10.66 In a winter of an epidemic flu, 2000 babies were surveyed by a well-known pharmaceutical company to determine if the 
company's new medicine was effective after two days. Among 120 babies who had the flu and were given the medicine, 29 were 
cured within two days. Among 280 babies who had the flu but were not given the medicine, 56 were cured within two days. Is 
there any significant indication that supports the company's claim of the effectiveness of the medicine? 
 

Good Luck 


