STA 2023 – Spring 2020–Fox – FINAL EXAM Version A – April 2020

Directions:  Show all work on separate paper, linking your work to the problem numbers.  I realize that a small amount of work, on certain problems, may be done entirely by your calculator, but you must still show sufficient work to convince me that you know what you are doing.  

Once you are satisfied that you’ve done your best, put your name, course, and section number on all pages.  Arrange the pages in order, attach a single pdf document of all pages to an email, and send it to me at foxd2@nwfsc.edu .  You must submit your solution pages to me by midnight tonight; I will look at the date stamp on your email as proof that you have done so.

Remember: Show all work on all problems.  

Good luck!


1. Construct a frequency histogram for observed waiting times (in minutes) in Walmart cashier lines, using the following data.  Use class midpoints as your labels along the x-axis.  Pay attention to the expectations we reviewed for properly-displayed histograms.  Neatness and accuracy count!
	[bookmark: _Hlk38699943]Waiting time (mins)
	1-5
	6-10
	11-15
	16-20
	21-25
	26-30

	Frequency
	18
	25
	12
	4
	3
	1



	Waiting time (mins)
	Frequency
	Midpoint

	 1-5
	18
	(1+5)/2=3

	 6-10  
	25
	(6+10)/2=8

	 11-15
	12
	(11+15)/2=13

	16-20
	4
	(16+20)/2=18

	21-25
	3
	(21+25)/2=23

	26-30
	1
	(26+30)/2=28




[image: ]


2. Calculate the sample mean of the data in problem #1 above.  Round your answer to two decimal points.



3. Calculate the mean, median, mode, range, standard deviation, and variance for the following set of sample data.  Pay attention to rounding rules.
	16.5
	19.5
	36.8
	31.7
	17.3
	24.3
	49.7

	37.2
	19.7
	21.4
	28.6
	21.6
	19.3
	20.0

	38.5
	17.0
	23.7
	16.5
	25.1
	17.4
	19.5




Mean =
Median is middle value of the data, 21.4 (it is odd)
Modes are 16.5, 19.5, each appeared 2 times
Range=49.7-16.5=33.2
	Variance , s2 = 
		Σ(xi - x̄)2

	

	n - 1




	= 
		(16.5 - 24.82)2 + ... + (19.5 - 24.82)2

	

	21 - 1




	= 
		1635.96

	

	20




	= 
	81.80



	Standard Deviation, s = 
	√81.80

	= 
	9.04



4. In a bag of marbles there are 6 blue, 14 green, 7 pink, 18 red, 5 black, 3 yellow, and 8 white marbles.  Three marbles are withdrawn from the bag.To three decimal places, find the probability of:
a. [bookmark: _Hlk38700741]Selecting three pink marbles (assume marbles are drawn without replacement)
Total marbles = 6+14+7+18+5+3+8=61
P(selecting three pink marbles)=7/61*6/60*5/59=0.001
b. [bookmark: _Hlk38700720]Selecting one pink marble and then two blue marbles (without replacement)
P(One pink and two blue marbles)=(7/61)+(6/61*5/60)=0.12
c. Selecting a white marble, given that the first two marbles were red (without replacement)
P(a white marble given that 1st two marbles were red)=8/61*18/61*17/60=0.012
d. Selecting three pink marbles (assume marbles are drawn with replacement)
P(Selecting three pink marbles (assume marbles are drawn with replacement)=7/61*7/61*7/61=0.002
e. Selecting one pink marble and then two blue marbles (with replacement)
P (one pink and two blue)=7/61*6/61*6/61=0.001

5. A rental car agency has 53 autos on its lot – 21 are SUVs, and 32 are sedans.  Fifteen of the 53 autos are blue; the rest are red.  Twelve of the SUVs are red.  The rental agency chooses a single auto for you at random.  To three decimal places, find the probability of:
a. Selecting a red sedan
Total sedan=32
P(red sedan)=26/32=0.813
b. Selecting an SUV
P(an SUV)=27/32=0.844
c. Selecting an SUV that’s blue
P(SUV blue)=15/21=0.714
d. The selected auto is blue,given that you know it is a sedan
P(blue Sedan)=12/32=0.375

6. The average American adult eats an average of 8.5 gallons of ice cream per year.  Assume the amount of ice cream eaten is normally distributed with a standard deviation of 2.9 hours.  Find the probability that a randomly selected adult eats between 4.5 and 12.5 gallons of ice cream per year.




7. You have a pool of 9 women and 18 men, and you need to form a 14-member team made up of seven men and seven women.  In how many ways can you do this?

18C7+9C7=31824+36=31860 ways

8. You need to select a four-character passcode for a new online bank account.  The rules are: only letters and digits are allowed, repetitions are allowed, and capital letters are considered to be different than lower-case letters.  How many different four-character passcodes can you create?

In this case for each place there are 36 alternatives (0-9 and A-Z). 
Total number of alternatives is 36*36*36*36 = 1,679,616.	

9. A survey determines that two out of every ten Niceville residents shop at Walmart.  In a group of 15 randomly selected Niceville residents, find the probability that at least three of them shop at Walmart.





10. The likelihood of having a headache during any single week is 0.035.  Find the probability of having at least one headache during a 40-week period. 





11. Theaverage number of minutes per week that teenagers spend reading books is 170.0 .  Assume the standard deviation is 52.5 minutes.  A random sample of 64 teenagers is taken.  Find the probability that the mean number of minutes teenagersin this sample spendreading books is between 160.0 and 180.0.

       

12. A random sample of 30 four-member families visiting Disneyworld was selected, andthe average amount spent by these families on their Disneyworldvisit was $925.75 .  The population standard deviation is $103.25.Find the 90% confidence interval for the mean.  Express the interval endpoints to the nearest cent.


The 90% confidence interval for the mean is 894.74 and 956.76.

13. A researcher wants to estimate the proportion of middle-school students who participate in organized sports.  He decides to take a random survey.  What is the minimum sample size that will be necessary for him to be 95% confident that the sample proportion is within 0.10 of the true proportion?
Given that,
[image: \hat p]= 0.5
1 - [image: \hat p]= 1 - 0.5= 0.5
Margin of error = E =0.10
At 95% confidence level the z is ,
α= 1 - 95% = 1 - 0.95 = 0.05
α/ 2 = 0.05 / 2 = 0.025
Zα/2 = Z0.025= 1.96 ( Using z table )
Sample size = n = (Z[image: \alpha]/2 / E)2 * [image: \hat p]* (1 - [image: \hat p])
                    = (1.96 / 0.10)2 * 0.5 * 0.5
                   = 96.04
Sample size =97 rounded

14. In a survey of 600Canadians, 265 say they would rather retire in the US than in Canada.Calculate the margin of error associated with the 98% confidence interval for the proportion of Canadians who would rather retire in the US than in Canada.





Margin Error is 0.0472.
The 98% confidence interval for the proportion of Canadians who would rather retire in the US than in Canada is 0.395 and 0.489.

15. A geologist read that the average depth of underground streams is 250 feet.  She believes that the true mean depth is less than this, so she takes a sample of 40 earthquakes.  The sample has a mean depth of 230 feet and a standard deviation of 65 feet.  Using a significance level of 5%, test the validity of the geologist’s claim.
Ho:µ=250
Ha:µ<250
α=0.05
This is one-tailed left t-test for hypothesis of the mean.
Degrees of freedom=40-1=39
The critical value of t=-1.685


P-value=0.0295
Since 0.0295 < 0.05, it falls in the rejection region. Therefore, reject the null hypothesis and conclude that there is significant evidence that the average distance of underground streams is not equal to 250 feet, and, it can be less than that.

16. The average price for a 1-lb bag of frozen corn, and the average number of number of thunderstorms in the Midwest, are shown for a five-week period during a recent Summer: 
	Frozen corn($) (x)
	1.90
	2.10
	2.25
	2.00
	2.35

	Thunderstorms (y)
	15
	16
	18
	16
	19



	 
	x
	y
	x2
	y2
	xy

	 
	1.9
	15
	3.61
	225
	28.5

	 
	2.1
	16
	4.41
	256
	33.6

	 
	2.25
	18
	5.0625
	324
	40.5

	 
	2
	16
	4
	256
	32

	 
	2.35
	19
	5.5225
	361
	44.65

	∑
	10.6
	84
	22.605
	1422
	179.25



a. Calculate the correlation coefficient to four decimal places, and state whether it indicates a strong positive, strong negative, weak positive, weak negative, or no correlation.



b. Calculate the linear regression line for this data.



The linear regression line is y =8.80x-1.85

c. Use your answer in part (b) to predict the number of thunderstorms when frozen corn costs $2.30 .
y =8.80*2.30-1.85=$18.38

d. Does this data suggest that frozen corn sales cause thunderstorms?  Why or why not?

Yes data suggest that frozen corn sales cause thunderstorms because correlation between them is strong positive i.e Pearson correlation of x and y = 0.976



17. Use Z-scores to determine which is a better relative golf score (remember that in golf, lower scores are better): Shooting a 75in Tournament A where the mean score is 73 and a standard deviation of 3.4; or shooting a 76in Tournament B where the mean score is 74 and a standard deviation is 3.6 .



As Tournament B has lower z value since Tournament A.
0.56 < 0.59
As for golf lower scores are better. Therefore, So Tournament B is better than Tournament A.

18. A newspaper article states that 84% of Americans kid hate broccoli.  A local school nutritionist thinks the article is wrong.He conducts a random sample of 50 American kids and determines that 38 of them hate broccoli.  Using a 5% significance level, conduct all steps of a hypothesis test to test the nutritionist’s belief.

Ho:p=0.84
Ha:p≠0.84
α=0.05
This is two-tailed z-test of hypothesis for the proportion.
The critical value of z=±1.96


P-value=0.123
Since 0.123 >0.05, it falls in the non-rejection region. Therefore, do not reject the null hypothesis and conclude that there is not significant evidence to support the nutritionist’s belief that the article in wrong, at the 5% of significance level.

19. In a random sample of 300 men accountants, 225 had passed the CPA (Certified Public Accountant) test.  In a separate sample of 500 women accountants, 355 has passed the CPA test.  Test the claim that the proportion of men accountants that had passed the CPA test is greater than the proportion of women.  Use α = 0.025.
Ho:p1-p2=0
Ha:p1-p2>0
α = 0.025
This one-tailed right z-test for differences in two proportions


P-value=0.110
Since 0.110 >0.025, it falls in the non-rejection region. Therefore, do not reject the null hypothesis and conclude that there is not significant evidence to support the claim that the proportion of men accountants that had passed the CPA test is greater than the proportion of women
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