AP Statistics Chapter 7 Practice Test Name K@U\ Caatlt
Sampling Distributions Per __ Date R
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Part 1:9V|mu<lztiple Choice. Circle the letter corresponding to the best answer. ‘(\Q@b&‘\v\

A study of voting chose 663 registered voters at random shortly after an election. Of these, 72% said they
had voted in the election. Election records show that only 56% of registered voters voted in the
election. meosure from Populo:\'lcﬂ

1. Which of the following terms describes the number 72%7?
(a)statistic. (b) sample. (c) sample parameter. (d) population parameter.  (e) population.

2. Which of the following terms describes the number 56%7?
(a) statistic. (b) sample. (c) sample parameter. opulation parameter. (e) population.

C 3. The sampling distribution of a statistic is
(a) the probability that we obtain the statistic in repeated random samples.
(b) the mechanism that determines whether randomization was effective.
(c) the distribution of values taken by a statistic in all possible samples of the same sample size from the
same population. —
(d) the extent to which the sample results differ systematically from the truth.
(e) the distribution of values in a sample of size n from the population

( )_l 4. If a statistic used to estimate a parameter is such that the mean of its sampling distribution is
equal to the true value of the parameter being estimated, what is the statistic said to be?
(a) random (b) biased (c) a proportion unbiased (e) non-varying.

{ ‘4 5. In order to use the formula o, = to calculate the standard deviation of the sampling

Jn

distribution of the sample mean, which of the following conditions must be met?
I.
Ilﬁopulation’s distribution is approximately Normal.
lll. The sample size is less than 10% of the population size. \/

(a) I only (b) Il only (c) Il only (d) lll and either | or Il
(e) All three conditions must be met.

6. Which of the following distributions has a mean that varies from sample to sample?

| Fhe-poputation-distribation—
@The distribution of sample data
[Il. The sampling distribution
(a) I only (b) I only (c) lll only (d) ['and I

(e) all three distributions \)&d when not norma\

O\ 7. The central limit theorem is important in statistics because it allows us to use the Normal
Distribution to make inferences concerning the population mean
(a) if the sample size is reasonably large no matter the shape of the population distribution
if the population is Normally distributed and the sample size is reasonably large.
if the population is Normally distributed no matter the sample size
if the population is Normally distributed and the population variance is known
(e) if the-pepuiation-size-is reasonably large no matter the shape of the population distribution




Q 8. A simple random sample of 4000 Alaskan voters showed that 62% were unhappy with our
Governor. A simple random sample of 4000 Californians found that 59% were unhappy with their
Governor. The sampling variability associated with these statistics is

(a) smaller for the sample of Californians because the percent unhappy was smaller than that for the
Alaskans.

(b) larger for the Alaskans because Alaskans are more widely dispersed throughout the state than
are Californians, hence they have more variable views.

(c) much smaller for the sample of Alaskans because the population of Alaska is much smaller than
that of the California, hence the sample is a larger proportion of the population.

not exactly the same, but very close.

(e) exactly the same.

C 9. A machine is designed to fill 16-ounce bottles of shampoo. When the machine is working
properly, the mean amount poured into the bottles is 16.05 ounces with a standard deviation of 0.1
ounce. Assume the machine is working properly. If 12 bottles are randomly selected, which of the
following best describes what we know about the sampling distribution of means for the ounces of
shampoo for the sample?

&), 1£=16.05; o = 0.1;‘Shape of distribution unknown O—= ) | O 05288’6?5]35
‘%) 4= =16.05; o- =0.1; distribution approximately Normal _ =
@ - =16.05; o- =0.03; shape of distribution unknown ’&

(d) - =16.05; o- =0.03; distribution approximately Normal
\g;éf (= =16.05; o- =unknown; shape of distribution unknown

g »__10. You take a sample of size%_S from a very large population in which the true proportion is p = 0.2.
Which statement below best describes what you know about the sampling distribution of IA) ?

(0.2)(0.8)

33

MWe do not know My 0= ; the distribution is approximately Normal.

(0.2)(0.8) o .
(b) My = 0.2; o, = T ; the distribution is approximately Normal.

(0.2)(0.8) L :
@ My = 023 = T ; the distribution is not approximately normal

0.2)(0.8
‘gg(f He = 0.2 ; we cannot use the formula o = (——% ; the distribution is not approximately Normal
(0.2)(0.8) o ,
% M = 0.2 ; we cannot use the formula o, = T ; the distribution is approximately Normal.



! 2 11. The Wechsler Adult Intelligence Scale is a common “IQ test” for adults. The distribution of WAIS
scores for persons over 16 years of age is approximately Normal with mean 100 and standard deviation

of 15. Which of the following represents the-probability that the mean score of a random sample of 60
adults from this population is greater t @

(a) normalcdf (87105, 100, 1.9) M—; 100

(b) normalcdf (105, 1000, 100, 1.9) 1oy | %(05‘
(c) normalcdf &, 100, 105, 0.25) O = = 1.

(d) normalcdf (106, 1000, 105, 0.25) —_ 1(00

(e) normalcaf (105, 1000, 100, 0.25) | B 109

12. In a large population, suppose 15% of all adults jog. A simple random sample of 1540 adults
from this population is to be contacted and the sample proportion computed. Which of the following
expressions represents the probability that less than 13% of random sample of adults are actually joggers?

(aynormatedf(0- 13~ 1-0-150:0%)
( 15, o )
normalcdf (0, 0.13, 0.15, 0.01) M’ - ‘S )
(d)-normaledf-(0—-0-+5-0-13-0-01) . 5
(e) It doesn’t meet the normal condition requirement. O—" ._‘é_é—j‘i—s——- = O OOq qu
p =0-I5 S Lt

LB norma\ v’
o I3 15(1540)



Part 2: Free Response
Show all your work. Indicate clearly the methods you use, because you will be graded on the correctness
of your methods as well as on the accuracy and completeness of your results and explanations.
13. The amount of househalds pay service providers for a to the Internet varies quite a bit, but the
mean monthly fee i§ $28)and the standard deviation ié $10. )
(a) Can you calculate the probability that a randomly chosén fiousehold pays for access to the internet
exceeds $297 If so, do it. If not, explain why not,

No, use do net Knowy it the POPU)QJ(\'OH distribution
s normal.

(b) What is the shape of the sampling distribution of the mean x monthly fee for samples of 55 randomly
selected households? Justify your answer.

SmCQ our somple Size is qreater than 30, the
mpling distribution 3 approcimarel normal.

(c) What are the mean nd standard deviation for the mean monthly fee x for interet access by an SRS of

55 households? \}.L')'( &%

U375
0% = \Y:s“s = [.34%3

(d) Find the probability that the average monthly fee for internet access by an SRS of 55 households is
greater than $29. Show your work.

normaled § (lower bound a9, upper lound 1000, iz = A8, 0= 348...)

~ 0.d394)
“There is G 9299 % chance that o sample of 55 households
will have an Gverage Mon hlﬁ fee arenter than 8549.

14. Suppose you are going to roll a six-sided die 60 times and record ;9 , the proportion of times that a 1 or

2 is showing.
(a) Assume for the moment that the die is fair. What are the mean and standard deviation of the sampling

distribution of p? \MA /3 Q. 33
op - _@gg 0-06085806!

(b) Explain why you can use the formula for the standard deviation of p in this setting.

Foch rall of the die is independent from each
other.

(c) You roll the die 60 times and you get 30 rolls of 1 or 2, for a 27 of 0.5. Are you suspicious about
whether the die is fair? Support your answer with an appropriate probability calculation.

normaled ( lower bound .5 UFPQr?)%O%nd I, Jyok VB ap=0. O(:O35$O(>lq>
| 00
nlc}r?;ggc_g]g;ll%ﬁ % 0 RINCe Jrherg_ 1S On‘é Qa 0.3% Chance

=40zI10 King 30 out of 60 ralls re.su\’rm ina
5‘/3(60) v 3 \13 am gu%p\c\ous that the

hc al(‘



// 15. A small internet mail-order company keeps track of the number of orders it fills per day for many years
" and determines that the distribution of the variable “orders filled per day” is roughly symmetric and has

t ing five-number summary:
Minimum = 20 Quartile 1 = 32 Median = 46 Quartile 3 = 63
Suppose we take random samples of size 40 from this distribution and ca culate the range for each of

our samples. Below is a dotplot of the ranges from 50 such samples.

¥ I R | B
’ ) P 50 samples
fo5 8 +35 § median after
[ I P : o5 Samples

53 54 s 5 o . o
Sample range

(a) What is the parameter of mterest and its value (
Ran ¢. (max-min) of "'ﬁuu on distribution of

“orders per dat‘j for a Smodl m‘m net mail-order COmmeﬂ Orws
(b) Briefly explain what the dot’at 53 represents.

53 is the range (mayx-min) of ovders per day
of & random Sample of Hod ys.

(c) What is the median of the “sampling distribution”?

“The median rong & is 5Forders

(d) Is the sample range an unbiased estimator of the population range? Use the dotplot above to justify
your answer.

sense. Since Thae IS
Tﬁ(\flrﬁgfl\(éﬁn ) lQ o Than 'H)Q true range,

ND +h usa to get the true rtinge
IS ?4‘ y;louer S \Ljn le \na 9ens to have \ooth

le s
H\Q and mm F)H other Samp
will \r?cif/e 0. smaller ranqe.






