Stat 113
Homework 7 – Answer Key
Spring 2007
Homework Problems:

1.
Given a population consists of 2, 2, 4, 6, 8, and 10.
	Sample
	Sample Mean (
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)

	2, 2
	2

	2, 4
	3

	2, 6
	4

	2, 8
	5

	2, 10
	6

	2, 4
	3

	2, 6
	4

	2, 8
	5

	2, 10
	6

	4, 6
	5

	4, 8
	6

	4, 10
	7

	6, 8
	7

	6, 10
	8

	8, 10
	9


a) Use Excel, calculate the population mean (() and standard deviation (().

( = 5.333; ( = 2.981
b) How many sample of size 2 can be drawn? (Hint: Use a formula.)

6C2 = (6(5)/(2(1) = 30/2 = 15
c) List all these samples and for each sample, calculate it s mean.
d) Use Excel, calculate the mean (
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g) Sketch the population distribution and sampling distribution using histograms.
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h) Is the population distribution symmetric? Is the sampling distribution symmetric? 

No, both are not symmetric.
2.
Given a population consists of 3, 6, 9, 12, and 15.

a) Use Excel, calculate the population mean (() and standard deviation (().

	Sample
	Sample Mean (
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	3, 6, 9
	6

	3, 6, 12
	7

	3, 6, 15
	8

	3, 9, 12
	8

	3, 9, 15
	9

	3, 12, 15
	10

	6, 9, 12
	9

	6, 9, 15
	10

	6, 12, 15
	11

	9, 12, 15
	12


( = 9; ( = 4.243

b) How many sample of size 3 can be drawn? (Hint: Use a formula.)

5C3 = (5(4(3)/(3(2(1) = 60/6 = 10
c) List all these samples and for each sample, calculate it s mean.

d) Use Excel, calculate the mean (
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Sketch the population distribution and sampling distribution using histograms.

[image: image34.png]Population Distribution





g) Is the population distribution symmetric? Is the sampling distribution symmetric? 

Yes. They both are symmetric.
3.
True of False.

a) 
If a population has size N which is small and its distribution is non-symmetric, the sampling distribution of all sample means of size n (n < N) is non-symmetric.
True or False 
b) 
If a population has size N which is small and its distribution is symmetric, the sampling distribution of all sample means of size n (n < N) is symmetric. 
True or False
c)
Assume the population is infinite (or large) and is normal, the sampling distribution of all sample means of any size is normal. 
True or False
d)
Assume the population is infinite (or large) and is not normal, the sampling distribution of all sample means of any size is not normal. 
True or False

(Note: It’s false because the sampling distribution of sample means will be normal regardless the population distribution provided that the sample size is sufficiently large, i.e, n > 30).
4.
State the Central Limit Theorem.


The Central Limit Theorem states that the sampling distribution of sample means will be normal regardless the distribution of population if the sample size is sufficiently large, i.e, n > 30).
5.
Assume men’s heights are normally distributed with a mean ( = 67.5 in. and a standard deviation ( = 2.7 in.

a) 
Tiger Woods is 6 ft. 2 in. (or 74 in.) tall. If 1 man is randomly selected, find the probability that his height is more than Tiger Wood’s.

z = (74 – 67.5)/2.7 = 2.41 ( P(x > 74) = P(z > 2.41) = .008
b) If 10 men are randomly selected, find the probability that their mean height is more than Tiger Woods’.

z = (74 – 67.5)/(2.7/
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c) Explain why part (b)’s answer is larger (or smaller) than part (a)’s answer.
Part (b)’s answer is smaller than part (a)’s answer. The reason is: though it’s unlikely to find someone taller than Tiger Woods since he’s tall, it’s even more unlikely to randomly find 10 people with their average height is taller than Tiger Woods’.
d) Your professor is 5 ft. 7 in. (or 67 in.) tall and his brother is 5 ft. 9 in. (or 69 in.) tall. If 1 man is randomly selected, find the probability that his height is between your professor’s and his brother’s. 

z = (67 – 67.5)/2.7 = (.19 ( P(x > 67) = P(z > (.19) = .5753

z = (69 – 67.5)/2.7 = .56 ( P(x > 69) = P(z > .56) = .2877

Therefore, P(67 < x < 69) = .5753 ( .2877 = .2876

e) If 20 men are randomly selected, find the probability that their mean height is between your professor’s and his brother’s. 

z = (67 – 67.5)/(2.7/
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 > 67) = P(z > (.83) = .7963

z = (69 – 67.5)/(2.7/
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 > 69) = P(z > 2.48) = .0066
Therefore, P(67 < 
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 < 69) = .7963 ( .0066 = .7897
f) Explain why part (e)’s answer is larger (or smaller) than part (d)’s answer.

Part (e)’s answer is larger than part (d)’s answer. The reason is: though it’s likely to find someone between your professor’s and his brother’s heights, it’s even more likely that the average height of a random sample of 20 people is between your professor’s and his brother’s heights because we expect their average height is about the same as the population mean height.

g) Why can the central limit theorem be used in part (b) and part (e) despite the sample size is not more than 30.

Since the population is already normally distributed.
6.
Assume that cans of Coke are filled so that the actual amounts have a mean of 12.00 oz and a standard deviation of 0.11 oz. 
a)
Find the probability that a sample of 36 cans will have a mean of at least 12.19 oz.
By the Central Limit Theorem, z = 
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b)
Explain why we will not be able to answer part (a) if the number 36 is changed to 26. 

If we don’t know the population distribution, the sample size must be greater than 30 in order to use the Central Limit Theorem.
7.
Answer problems BBT-216-16: Blood Pressure in Women, BDV-364-29: Tips, and BDV-364-30: Groceries in Chapter 16 of the CD. 

BBT-216-16 (only):
1) z = (125 – 114.8)/13.1 = .78 ( P(x > 125) = P(z > .78) = .2177

2) 0 (We don’t even need any calculation to know that it’s very very unlikely that the mean of 300 women’s blood pressure to be above 125 since it should be very close to 114.8).

3) z = (114 – 114.8)/(13.1/
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> 114) = P(z > (1.06) = .8554 ( P(
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> 114) = 1 – .8554 = .1446  
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