2018:  Answers to “Review for AP Exam and Final Exam”

1. a. Create a table and a histogram.  You don’t have to do the entire stem plot, just a few of the stems.
b. center, appears to be in the 50-150 days, clusters in the 50-100 and 500-550 group, gaps between 250-300 and 450-500, spread from 43-541, range is 541-43 = 498, outliers are probably in the 500’s, shape is skewed to the right

c. median = 111, mean = 188.926, range = 43-541 or 498, IQR = 121.5  standard deviation = 161.95 for Sx or 160.95 for σ, variance = 26227.8, Q1 = 83, Q2 = 111, Q3 = 204.5  Min = 43, Max = 541, 70th percentile = 178
c. (I know there are 2 cs in a row) z-score of 80 = -0.68, z-score of 520 = 2.04
d.  43, 83, 111, 204.5, 541
e. 14 outliers anything below -99.25 or above 386.75 is an outlier
f.  mean would increase, range would increase.  

    Range would decrease, st. dev would decrease

    Range, mean, st dev would all decrease
2.  a. 5# summary for 4th hour (48, 76, 84, 92, 100) , for 5th hour (72, 82, 88, 93, 96)   Create box plots


Spread – 4th hour has more spread


Center – are both fairly close


Clusters – none (too little data)


Gaps – none (too little data)


Outliers – 4th hour (48) 5th (none)


Shape – both skewed to the left

3 a.  explanatory – text anxiety, response – score on the exam

b. create a scatter plot, appears to be negative association, appears linear, fairly strong association

c. r = -.7877, r2 = .6205, 
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d. residual plot and table, appears scattered

e. the residual plot is scattered so the linear model is a good model for the data, the r-value is -.787 which shows fairly strong negative association, as test anxiety goes up the test scores go down

f. (5,100) would make a weaker linear relationship, the r-value decreases. This would be an influential point.

4. a.  r = .11, shows a very weak positive linear relationship between annual raises and teaching evaluation

b.  r2 = .0121,  about 1.2% of the variation in raises would  be explained by the LSRL
5. a.  plot the data on the graph, the data points for the years, 92, 93, and 94 don’t seem to fit the pattern.

b.  most of the ratios are a bit over 1, 1.0757 is the average for the 1st 8 data points

c. 
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, r = .986, r2=.9726 (to plot the line use (1984, 3,04) and (1991, 3.217)

d. 
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 or (1.36 x 10 -46)(1.0585)x.  
If you used 87 instead of 1987, then (10.715)(1.0585)X
e. 578.2 thousand (If you used the 87 equation instead of 1987 your value is different)… Just make sure to show your work and you would get full credit either way.
f. 1648 – 578.2 = 1069 thousand (or other value depending on rounding… again just show your work with your actual – predicted value).
6. a.  
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b.  the intensity of the light bulb decreases as the distance from the light bulb increases

7. a.  $11,374,000

b. 51.2%

c. 60,7%, 22.1%, 68.4%, 11.0%
d. the 18-21 year old group comprises 60.7% and 68.4% of the 2 yr full or 4 yr full time students which is what we would expect, they are the majority of the students, they make up only 22.1% and 11.05 of the part-time students, part-time students are usually adults who have a family or are also working so don’t have time to be a full-time student

8. definitions- get from book (or google) if you need these
9. a.  population is the people who live in Ontario, sample are the 61,239 people who filled out the survey

b. since the sample is so large, we can be fairly sure that the results of the survey would be a good reflections about the population

c.  This is an observational study because no treatment was imposed upon the subjects

10. Control, Randomization, Replication, Comparison
11. a.  Use the digits 0-9, let 0 and 1 represent that she passes, and 2-9 represent that she fails

b. simulation results in a proportion of approximately .4 or 40% likelihood of passing

c.  1st attempt (passing 0, 1), 2nd attempt (passing 0, 1, 2), 3rd attempt (passing 0, 1, 2, 3)

d.  approximately .66 or 66%
12. a.  Experimental subjects – physicians, factor – aspirin (pill given) – two levels, response – heart attack
b.  diagram or explain how to design 

13. diagram or explain how to design

14. a. 0
b. (0, it is on Nov. 28. 2019)
c. 0.01

d. 0.99

e. any example

15. a. P(A or B) = P(A) + P(B) – P(A and B).  (or means add, subtract overlap)
b. P(A and B) = P(A) * P(B)    or  P(A and B) = P(A) * P(B|A)  (and means multiply)
c.  
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16. a.  0.445

b. 0.555

c.  0.314, 0.686

d. not independent because P(A)*P(B) = .38073, P(A|B) + P(A) and P(B|A) + P(B)
17. a.  0.526

b. 0.405
c. not independent

18.  a.  






b.  0.8, 0.2, 0.4, 







     0.2,  0.2

19. discrete are the counting numbers (whole numbers), continuous are all the real numbers (can include fractions)

20.  
a.   0.25

b. 0.39

c. 0.79
d. 0.61

e. 0.9, 0.65
f. mean = 4.66, SD = 1.202, Var = 1.444

21.  
a.   mean = .001, SD = .0022369

b. mean = 2.0005, SD = .0011189

22.  
a.  n = 10, p = .25

b. create a chart with 3 columns (x, P(x) using binompdf, CumP(x) using binomcdf) and the 2 histograms, one for the pdf and one of the cdf

c. 0.282
d. 0.526

e. mean = 2.5, SD = 1.37
23. a.  2 categories, “success” and failure, P(success) must the same for each trial, all trials are independent, 

continue trials until the first success occurs, (no limit to n)

b. create a chart with x, P(x) using geometpfd, cumP(x) using geometcdf and the two histograms for n up to 10

c. .0.066
d. 0.6723

e. mean = 5

24.   N(0, 1) for standard normal, area under the curve = 1, draw a curve

25.  
a.  0.121
b.  0.1587

c. 0.6940
d. 1.00

e. approx 0

f. approx. 0
26. 
a. 80, 8.76

b. 0.7157
27.      a. 0.0078


b. 12.51

28.    as you increase your sample size, the sample statistic will get closer to the true population parameter, when applies to sampling distributions it means that the mean of the sampling distribution can be used to estimate the population mean

29.  CLT is a theorem that says if you take many simple random samples of size n from a population, the mean of the samples can be used to estimate the population mean, the sampling distribution will be normally distributed with a mean  = to mu and a SD decreased by the sample size, the sampling distribution will be normal no matter what kind of distribution the population has

30.  
a.  an unbiased statistics is one that is obtained from a SRS, so we want a statistic that is unbiased 

     because we want to make a prediction about the population

b. not always, the sample size will have an influences in the final estimating of the population parameter

c. mean = 11.97, SD = 1.89, 
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31.  answers are the formulas for the standard deviation of the sampling distribution (from your formula sheet)
32.  sample statistic – ME 
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 population parameter 
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sample statistics + ME

      Or statistic + critical value (standard error)

33.      a.  7.77 
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8.63
b. if you were to take 100 samples form the same population and every sample was of size 50, then 95 of the sample would have a mean between 7.77 and 8.63
c. narrower because the critical value would be 1.645 instead of 1.96 so the ME would be smaller

d. (Use PHCTAC) z= .9428 (if assumed st. dev is parameter), p-value = .3458, so Fail to Reject

t=.94 (if assumed st. dev. is statistic), p-value:  0.15<p<0.2, but since ≠ it’s 2 tailed so double this

0.3 < p < 0.4. 
34.  
a.  (Use ICCI) 0.73 
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b. (Use PHCTAC) z = -2.14, p-value = 2(.01620) = .0324, so Reject 

35.
use the z-test when the sample size is large and/or the population SD is known, use the t-test when the 

sample size is small and the population SD is not known

36.  
ME is the amount of variation above and below the sample statistic where the actual population 
parameter should be when the samples of size n are taken (the + part of the confidence interval equation)
37.  
a.  .64 
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 1.36 (use ICCI)
b. t = 7.24, p-value = approx. 0 (4.566*10^-12 on calc), Reject (use PHCTAC)
38.  
a.  t = 2.93, p-value = 0.005< P< 0.01 (.00297 on calc), so Reject Ho (use PHCTAC)
b. t = .1501, p-value > 0.5 (or .44077 on calc with different df), so Fail to Reject Ho  (show steps)
c. t *= 1.697  .53 to 1.47
d. Type I means you reject the null and you shouldn’t have because it is the acceptable hypothesis, consequences would be that we would say there is a difference in 0 and 2 hours when there really isn’t, so may choose to cool the chicken before cooking when you shouldn’t

e. Type II means you fail to reject the null and you should have, we believe that cooling for 8 hours to 24 hours is the same when it isn’t, so you would most likely cool only 8 hours to save money when you should have cooled longer

39.  
a.  t = 113.14 with 23 df, p-value is appox. 0, so Reject Ho
b. 106.83 
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108.57since 50 is not within the CI, Reject the null

40.  z= 7, p-value = approx. 0, Reject Ho
41.  
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c

=11.24 with 3 df , .01 < p-value < .02, Reject Ho and believe there is a preference in color
42.  a.  
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c

=6.85, 5 df, 0.20 < p < 0.25, Fail to Reject Ho.
       b.  There does not appear to be a relationship between gender and workaholism (workaholism appeared to 
fall into the same categories for men and women (not gender related)

43.  
a.  slope = -0.34655, y-int = 4.8615


b.  
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(quit rate) = 4.8615 – 0.34655 hourly wage
c. slope models 
[image: image25.wmf]b

, y –int models 
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d. -0.47 
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-0.22
e. t = -5.91, at 13 df,  p < 0.0005, reject Ho
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