Confidence Interval Questions
1) In a random sample of 1000 houses in a certain city, it is determined that 228 are heated by oil. Find a 99% confidence interval for the number of houses in this city that are heated by oil.
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Hence [0.194, 0.262].
2) A new treatment method has been developed for a certain type of cement. We know that the standard deviation of the pressure tolerance of the cement is 130 kg/cm2 and we can assume that the population is normally distributed with respect to pressure tolerance. Nine pieces of cement are examined and yield a mean of 4970. Find a 95% confidence interval for the mean pressure tolerance.
Given conditions: normal population with known standard deviation. 
A 95% confidence interval for the mean is 
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3) A new treatment method has been developed for a certain type of cement. We know that the standard deviation of the pressure tolerance of the cement is 130 kg/cm2. One hundred pieces of cement are examined to reveal a mean of 4970. Find a 95% confidence interval for the mean pressure tolerance.
Given conditions: known standard deviation and n > 30. 
A 95% confidence interval for the mean is 
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4) A new treatment method has been developed for a certain type of cement. We can assume that the population is normally distributed with respect to pressure tolerance. Nine pieces of cement are examined and yield the following tolerances: 
5001, 4945, 5008, 5018, 4991, 4990, 4968, 5020, 5003
Find a 95% confidence interval for the mean pressure tolerance.
Given conditions: normal population with unknown standard deviation. 
We calculate x= 4993.7778, s = 24.1856. 
A 95% confidence interval for the mean is 
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5) A certain steel bar's length is measured using a device with a known precision of standard deviation 0.5mm. Suppose we would like to estimate the average length of a steel bar with an error of at most 0.2mm at a confidence level of 95%. Assuming the lengths of the steel bars are normally distributed, calculate the necessary sample size.
[image: http://aix1.uottawa.ca/%7Eglamothe/pic/pic5_5.gif]
Hence we require at least 25 observations.
6) A certain steel bar's length is measured using a device with a known precision of standard deviation 0.25mm. Suppose we would like to estimate the average length of a steel bar with an error of at most 0.2mm at a confidence level of 95%. Assuming the lengths of the steel bars are normally distributed, calculate the necessary sample size.
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Hence we require at least 7 observations.
7) The city of Ottawa would like to know how many people are in favor of a property tax increase. Among 1000 residents, 300 replied "yes, I am in favor of a property tax increase." Determine a 95% confidence interval for the proportion of people that are in favor of a property tax increase.
[image: http://aix1.uottawa.ca/%7Eglamothe/pic/pic5_7.gif]
Hence the confidence interval [0.272,0.328].
8) A machine produces cylindrical metal pieces. Arandom sample of the pieces yields diameters 
1.01 0.97 1.03 1.04 0.99 0.98
0.99 1.04 1.03 1.01
Determine a 99% confidence interval for the mean diameter. You may assume the diameters are normally distributed.
It is a random sample of size n=10 with mean 1.009 and standard deviation 0.0256. We have t0.005,10-1 = 3.250.
Hence,
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9) In a random sample of 100 houses in Halifax, 23 are heated by electricity. Construct a 90% confidence interval for the proportion of houses in Halifax that are heated by electricity.
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10) An engineer measures the weight of steel pieces. The weights follow a normal distribution with known variance σ2 = 16. The engineer measures n = 25 steel pieces and obtains x = 6. Calculate a 95% confidence interval for the mean.
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11) An engineer measures the weight of steel pieces. The weights follow a normal distribution with known variance σ2 = 16. The engineer wants to be 95% confident that the maximal error is at most E = 0.2 when estimating the mean. Determine the required sample size.
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[bookmark: _GoBack]We will select n = 1537 observations.
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