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Point Estimates, Central Limit Theorem, CI (Single population 

proportion, Single population mean with known 𝝈, 𝝈 unknown with 
small sample size) 

 
(CI for Single Population Proportion) 

1. In a random sample of 1000 homes in a certain city, it is found that 228 are heated by oil. 
find 99% confidence intervals for the proportion of homes in this city that are heated by 
oil. 

 
2. Compute 95% confidence intervals for the proportion of defective items in a process 

when it is found that a sample of size 100 yields 8 defectives. 
 

3. (a) A random sample of 200 voters in a town is selected, and 114 are found to support an 
annexation suit. Find the 96% confidence interval for the fraction of the voting 
population favoring the suit.  
(b) What can we assert with 96% confidence about the possible size of our error if we 
estimate the fraction of voters favoring the annexation suit to be 0.57? 

 
4. A manufacturer of MP3 players conducts a set of comprehensive tests on the electrical 

functions of its product. All MP3 players must pass all tests prior to being sold. Of a 
random sample of 500 MP3 players, 15 failed one or more tests. Find a 90% confidence 
interval for the proportion of MP3 players from the population that pass all tests. 
 

5. 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? 
 

6. A geneticist is interested in the proportion of African males who 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 who 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? 
 

(CI for Single Population Mean with known 𝝈) 
 

7. A UCLA researcher claims that the life span of mice can be extended by as much as 25% 
when the calories in their diet are reduced by approximately 40% from the time they are 
weaned. The restricted diet is enriched to normal levels by vitamins and protein. 
Assuming that it is known from previous studies that σ = 5.8 months, how many mice 
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should be included in our sample if we wish to be 99% confident that the mean life span 
of the sample will be within 2 months of the population mean for all mice subjected to 
this reduced diet? 
 

8. 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. Many cardiac patients wear an implanted pacemaker to control their heartbeat. A plastic 
connector module mounts on the top of the pacemaker. Assuming a standard deviation 
of 0.0015 inch and an approximately normal distribution, find a 95% confidence interval 
for the mean of the depths of all connector modules made by a certain manufacturing 
company. A random sample of 75 modules has an average depth of 0.310 inch. 

 

(CI for Single Population Mean with unknown 𝝈 (small sample 
size)) 
 

10. The following measurements were recorded for the drying time, in hours, of a certain 
brand of latex paint: 

3.4 2.5 4.8 2.9 3.6 
2.8 3.3 5.6 3.7 2.8 
4.4 4.0 5.2 3.0 4.8 

Assuming that the measurements represent a random sample from a normal population, 
find a 95% prediction interval for the drying time for the next trial of the paint. 
 

11. 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. 
 

12. A machine produces metal pieces that are cylindrical in shape. A sample of pieces is 
taken, and the diameters are found to be 1.01, 0.97, 1.03, 1.04, 0.99, 0.98, 0.99, 1.01, and 
1.03 centimeters. Find a 99% confidence interval for the mean diameter of pieces from 
this machine, assuming an approximately normal distribution.  

 
13. A random sample of 10 chocolate energy bars of a certain brand has, on average, 230 

calories per bar, with a standard deviation of 15 calories. Construct a 99% confidence 
interval for the true mean calorie content of this brand of energy bar. Assume that the 
distribution of the calorie content is approximately normal. 
 

14. A random sample of 12 shearing pins is taken in a study of the Rockwell hardness of the 
pin head. Measurements on the Rockwell hardness are made for each of the 12, yielding 
an average value of 48.50 with a sample standard deviation of 1.5. Assuming the 
measurements to be normally distributed, construct a 90% confidence interval for the 
mean Rockwell hardness. 


