AP Statistics Chapter 9 Review
Multiple Choice Questions 1-14
1. Suppose you roll a die 10 times and recorctbeortion of sixes. Suppose you then conduct alsition of this experiment, first 100
times, then 1000 times.
Which of the following is true regarding the medritee proportions of sixes from each simulation?
(A) Which of the proportions of sixes for the 10Mslations will equal the mean of the proportiorsofes for the 1,000 simulations.
(B) The mean of the proportion of sixes for theOD,8imulations will be a better estimator of thedtetical probability of rolling a six
than the mean of the proportion of sixes for th@ dinulations.
(C) The mean of the proportion of sixes for the &Dfulations will be less than the mean of the prtapn of sixes for the 1,000
simulations.
(D) The mean of the proportions of sixes for bathudations will not estimate the theoretical prottibof rolling six since they are finite
samples from a infinite population.
(E) None of these is true.

2. Two simple random samples of 50 undergraduegeb from two universities are taken to determiigeproportion of students who
approve of the food service at their respective@stsh The first university has an enrollment @f(® undergraduates while the second
university has an enrollment of 35,000 undergragkiaiVhich of the following is the most accuratgeshent regarding these samples?
(A) The variability of the sample from the largeriversity will be greater than the variability dfet sample from the smaller university.

(B) The proportion of students who approve of thedService will be the same since the sample sezéha same.

(C) The enroliment figures from the two universtare not relevant to whether the sample statishtgined are unbiased estimates of the
parameters of the two populations.

(D) If a university with 100,000 undergraduatesdurted a simple random sample of 50 of its studémésresults would be less accurate
than either sample referenced above.

(E) None of these is an accurate statement.

3. Which of the following is true regarding theriation of a sampling distribution of a sample pdpn?

(A) Variation depends on population size as webasple size.

(B) The variance of a sampling distribution of engée proportion for all sample size is 1 is 0.

(C) As the size of the sample increases, the vamiaif the sampling distribution approaches theatem of the population.

(D) For a given sample size, the maximum variaiiotihe sampling distribution of a sample proportamturs when the sample
proportions is .5.

(E) None of these is true.

4. Records at a large university indicated th&6 20 all freshmen are place on academic probatidhneaend of their first semester. A
random sample of 100 of this year's freshmen inditthat 25% of them were placed on academic piabat the end of the first
semester. The results of this sample:

(A) Are surprising since it indicates that 5% mofahese freshmen were place on academic probttadwas expected.

(B) Are surprising since SAT scores have been asing over the past few years.

(C) Are not surprising since the standard deviatibthe sampling distribution is 4%.

(D) Are surprising since the standard deviatiothef sampling distribution is .4%

(E) Are biased since the increase of 5% could appkn without injecting bias into the sample.

5. A sample of size 49 is drawn from a normal pafion with a mean of 63 and a standard deviatfiotdo What are the mean and
standard deviation of the distribution of sampleans®
(A)u=9,0=2 (B)u=63,0=.286 (C)u=63,0=2 (D)p=1.286,0=3.5 (Eju=9,0=14

6. The Central Limit theorem for a sample meaa gsitical result because

(A) it states that for large sample sizes, theytston distribution is approximately normal.

(B) it states that for large sample sizes, the $aisppproximately normal.

(C) it states that for any population, the samptirgiribution is normal regardless of sample size.

(D) it states that for large sample sizes, the siagplistribution is approximately normal regardied the population distribution.
(E) it states that for any sample size, the sarggistribution is normal.

7. Following a dramatic drop of 500 points in the Dd@nes Industrial Average in September 1998, agpoltiucted for the Associated
Press found that 92% of those polled said thata frem now their family financial situation willbas good as it is today or better. The
number 92% is a

(a) Statistic  (b) Sample (c) Parameter (d) UPaton (e) None of the above.

8. In a large population, 46% of the households owrR¥&C A simple random sample of 100 households lsetcontacted and the
sample proportion computed. The mean of the saglistribution of the sample proportion is

(a) 46 (b) 0.46 (c) About 0.46, but not exa€tg6  (d) 0.00248

(e) The answer cannot be computed from the infoamaiven

9. If a population has a standard deviation, then the standard deviation of the mean of 166amly selected items from this
population is
(@0 (b) 1000 (c) O /10 (d) g /100 (e) 0.1

10. The distribution of values taken by a statisti@lihpossible samples of the same size from the gmpslation is
(a) The probability that the statistic is obtainetb) The population parameter (c) The variarfdhe values
(d) The sampling distribution of the statistic (Epne of the above. The answer is .




11. If a statistic used to estimate a parameterdh siat the mean of its sampling distribution is&do the true value of the parameter
being estimated, the statistic is said to be
(@) Random (b) Biased (c) A proportion (d) sed (e) None of the above. The answer is

12. A simple random sample of 1000 Americans fourad 61% were satisfied with the service providedhgydealer from which they
bought their car. A simple random sample of 10@@dazlians found that 58% were satisfied with theiseprovided by the dealer from
which they bought their car. The sampling varigpéssociated with these statistics is

a) Exactly the same.

b) Smaller for the sample of Canadians becauspdpelation of Canada is smaller than that of tinédd States, hence the sample is a
larger proportion of the population.

c) Smaller for the sample of Canadians becauspafmentage satisfied was smaller than that foAthericans.

d) Larger for the Canadians because Canadiargtiare more widely dispersed throughout the cpthém in the United States, hence
they have more variable views.

e) About the same.

13. Statistics from Cornell’'s Northeast Regional Gl Center indicate that Ithaca, NY gets an aveof§6.4” of rain each year, with a
standard deviation of 4.2”. Assume that a normadlehapplies.

a) During what percentage of years does Ithacange than 40" of rain?

b) Less than how much rain falls in the driest 26f%ll years?

c) A Cornell University student is in Ithaca foydars. LetX represent the mean amount of rain for those 4 yBascribe the sampling

distribution model of this sample meadb,
d) What is the probability that those 4 years agerless than 30” of rain?

14. The distribution of the population of the mill®nf household incomes in California is skewectoright. Which of the following
best describes what happens to the sampling distibof the sample mean when the size of a ranslmple increases from 10 to 100?
a) Its mean gets closer to the population mearsténdard deviation gets closer to the populatiandard deviation, and its shape gets
closer to the population’s shape.

b) Its mean gets closer to the population mearsténdard deviation gets smaller, and its shaisectieser to normal.

c) Its mean stays constant, its standard deviggis closer to the population standard deviatiod, its shape gets closer to the
population’s shape.

d) Its mean stays constant, its standard deviggs smaller, and its shape gets closer to normal.

e) None of the above.

Free Response Questions 15-21

15. Best known for its testing program, ACT, Iradlso compiles data on a variety of issues in edutalin 2004 the company reported
that the national college freshmen-to-sophomomntain rate held steady at 74% over the previousyears. Does a college where 522
of their 603 freshmen returned the next year abh@opres have a right to brag that it has an unlyshigh retention rate? Justify your
answer.

16. The Gallup poll asked a probability sample 083 Adults whether they attended church or synagdgrirg the past week. Suppose
that 40% of the adult population did attend. We lddike to know the probability that an SRS of siZ&85 would come within plus or
minus 3 percentage points of this true value.

a) If p is the proportion of the sample who digatt church or synagogue, what is the mean of p?

b) What is the standard deviation of p? Explain. ) Isahe distribution of p approximately normal?

d) Find the probability that p takes a value betw@s87 and 0.43.

e) Will an SRS of size 1785 usually give a resuMifin plus or minus 3 percentage points of thue tproportion? Explain.

17. Using a computer to play 89 simulated games ddlt81te, researcher Charles Robinove found thdetter “A” occurred in 54% of
the hands. This study had a margin of errori%.

a) Explain what the margin of error means in tustext. b) Why might the margin of error be sgé

c) Probability theory predicts that the letter “8fiould appear in 63% of the hands. Does this malkeoncerned that the simulation
might be faulty? Justify your answer.

18.While he was a prisoner of the Germans during Wtht I, the British mathematician John Kerrichged a coin 10,000 times. He
got 5067 heads. Take Kerrich's tosses to be anfi®Rthe population of all possible tosses of ligclf the coin is perfectly balanced, p
= .5. is there reason to think that Kerrich's agane too many heads to be balanced? To answejuégtion, find the probability that a
balanced coin would give 5067 or more heads inQM{Bsses. What do you conclude?

19. A manufacturer of cold medicine claims that 60Ralbadults suffer at least one cold during eweigter. What is the probability that
a simple random sample of 200 adults will repoat 6% of more of the subjects had at least oretlest winter? Would you be
surprised to find such a sample result? Explair ymswer.

20. About 68% of the people in China live in ruraéas. Suppose a random sample of 200 Chinese psdaken.

a) Describe the shape, center, and standardadrtioe sampling distribution qf) , the proportion of people in the sample who liveural areas.
b) What is the probability that 75% or more in gaenple live in rural areas?
¢) What values offd would be rare events?

d) What is the probability that 130 or more in Haenple live in rural areas?

21. You estimate that the people using an elevatanioffice building have an average weight of rdud0 Ib with a standard deviation
of approximately 20 Ib. The elevator is designaedaf@000-Ib weight maximum. This maximum can beeexied on occasion but should
not be exceeded on a regular basis. Your job®$b a sign in the elevator stating the maximumbemof people to ensure safe use.
Keep in mind that it is inefficient to make thismier too small but dangerous to make it too large.

a) What number would you use for maximum occupariexplain your reasoning and assumptions.

b) Otis Elevator Company sells the Holed HydraHlievator, which lists a capacity of 2000Ib, ordebple in the United States and 12
people in Canada. Are these numbers close to tmb@uyou decided on in part (a)? Explain why yowldar would not expect that to
be the case.



