AP Statistics

Answers to Chapter 18 homework problems

1-42 every 6th problem

Omit #13

1)

a) The histogram of these proportions is expected to be symmetric, but NOT because of CLT. The sample of 16 coin flips is not large. The distribution of these proportions is expected to be symmetric because the probability that the coin lands heads is the same as the probability that the coin lands tails.

b) The histogram is expected to have its center at 0.5, the probability that the coin lands heads.

c) The standard deviation of data displayed in this histogram should be approximately equal to the standard deviation of the sampling distribution model, 

d) The expected number of heads, np = 16(0.5) = 8, which is less than 10. The success/failure condition is not met. The Normal model is not appropriate in this case.

7) 

About 68% of the sample proportions are expected to be between 0.649 and 0.751, and about 95% are expected to be between 0.598 and 0.802, and about 99.7% are expected to be between 0.547 and 0.853.

b) Randomization condition: The sample may not be representative. If the flow of traffic is very fast, the speed of the other cars around may have some effect on the speed of each driver. Likewise, if traffic is slow, the police may find a smaller proportion of speeders than they expect.

10% condition: 80 cars represent less than 10% of all cars.

Success/Failure condition: np = 56 and nq = 24 are both greater than 10.

The Normal model may not be appropriate – use caution.

19) Randomization condition: We will assume that the 120 customers (to fill the restaurant to capacity) are representative of all customers.

10% condition: 120 customers represent less than 10% of all potential customers.

Success/Failure condition: np = 72 and nq = 48 are both greater than 10.

Therefore, the sampling distribution model for p is Normal, with:

If we use 3 standard deviations above the expected proportion of customers who demand nonsmoking seats to be “very sure”.

Since 120(0.734) = 88.08, the restaurant needs at least 89 seats in the nonsmoking section.

25) According to the Normal model, approximately 21.1% of all pregnancies are expected to last between 270 and 280 days.

b) According to the Normal model, the longest 25% of pregnancies are expected to last approximately 276.8 days or more.

c) Randomization condition: Assume that the 60 women the doctor is treating can be considered a representative sample of all pregnant women.

Independence Assumption: It is reasonable to think that the duration of the patients’ pregnancies are mutually independent.

10% condition: The 60 women that the doctor is treating certainly represent less than 10% of the population of all women.

Large Enough Sample Condition: The sample of 60 women is large enough. In this case, any sample would be large enough, since the distribution of pregnancies if Normal.

The mean duration of the pregnancies was      = 266 days, with standard deviation     = 16 days. Since the distribution of pregnancy durations is Normal, we can model the sampling distribution of the mean pregnancy duration with a Normal model, with   = 266 days and standard deviation               

d) According to the Normal model, the probability that the mean pregnancy duration is less than 260 days is 0.002.

31) 

The calculation for standard deviation is based on a rounded mean. Use a calc. to determine the mean and standard deviation to avoid inaccuracy.

b) The distribution of scores for 40 randomly selected students would not follow a Normal model. The distribution would resemble the population, mostly uniform for scores 1-4 with about half as many 5s.

c) Randomization condition: The scores are randomly selected.

Independence Assumption: It is reasonable to think that the randomly selected scores are independent of one another.

10% condition: the 40 scores represent less than 10% of all scores.

Large Enough Sample condition: A sample of 40 scores is large enough.

Since the conditions are satisfied, the sampling distribution model for the mean of 40 randomly selected AP stat scores is Normal, with                                                                                  and standard deviation

37) 
a) Since the distribution of tips is skewed to the right, we can’t use the Normal model to determine the probability that a given party will tip at least $20.

b) No. A sample of 4 parties is probably not a large enough sample for the CLT to allow us to use the Normal model to estimate the distribution of averages.

c) A sample of 10 parties may not be large enough to allow the use of a Normal model to describe the distribution of averages. It would be risky to attempt to estimate the probability that his next 10 parties tip an average of $15. However, since the distribution of tips has      = $9.60, with standard deviation                 = $5.40, we still know that the mean of the sampling distribution model is      = $9.60 with standard deviation 

We still don’t know the exact shape of the distribution, but we can still assess the likelihood of specific means. A mean tip of $15 is over 3 standard deviations above the expected mean tip for 10 parties. That’s not very likely to happen.

