AP Statistics Your Name: %/\/“ il I Per: _c©

Chapter 5 -6 Review A 26
MULTIPLE CHOICE. Write the letter corresponding to the best answer.

_& 1. At Podunk University, otherwise known as PU, the scores on the English final are approximately normally
distributed, with a mean of 76 and a standard deviation of 12. The scores on the French final are also
approximately normally distributed, with a mean of 78 and a standard deviation of 6. A student scored 84 on

@V‘ﬁ the English final and 81 on the French final. Relative to the students in each respective class, in which subject
oacW  did this student do better?

a2 V\qu 5t 4_'-1}1‘1 Framcas. 2= %ﬂ?\
@The student did better in English. =7 ¢
) The student did better in French - 0.46% -0

C) The student did equally well in each course. — —_

D) There is no basis for comparison, since the subjects are different from each other and are in different
departments.

E) There is not enough information for comparison, because the number of students in each class is not
known.

i 2. Suppose each employee in a company receives a 10% raise for next year (each employee’s salary is multiplied by
110). The standard deviation of the salaries for the employees will

A) be multiplied by 10% C) increase by $110
@ be multiplied by 1.10 D) be unchanged

A 3. If only the largest value of a data set has 30 added to it, which of the following is false?

@ The interquartile range increases false D) The range increases true
B) The mean increasesTrue E) The standard deviation increases 17'u2
C) The median stays the same 4-rue<

A 4. Which of the following summaries is/are changed by adding 50 to each data value?
aAANASN . ' 2
Varmance 1% (S"l-.de\/)

“1) the mean X II) the range XIII) the variance < A5 aftected sim| lar]
@ Ionly B) Il only C) III only D) IandII E) I and III H) I, II, and III

l 5. The true mean GPA for all McNeil Seniors in 2008 was 3.412. A random sample of these Seniors had mean GPA

3.430. Which is a true statement? L pargmeter I /A

U %»{'R‘l‘\'s"'fc . 5(_
A) 3.412is a statistic; X = 3.412 @ 3.430 is a statistic; X = 3.43
B) 3.412is a statistic; p = 3.412 E) 3.430is a statistic; u = 3.43
C) 3.412is a statistic; p = 3.412 H) 3.430is a statistic; p = 3.43

_A 6. What is true of the data whose distribution is shown?

/1. The distribution is skewed to the right.
w II. The mean is probably smaller than the median.
7< III. We should summarize with mean and standard deviation. [ Lmean
Megigin
@ only B) Il only C) III only D)IandIII E) I II, and III




1 7. Suppose that a Normal model describes the cholesterol level (mg/dL) of adult American women and that a
recently tested woman had a z-score of 2.4. This means that

A) her cholesterol level was 2.4 mg/dL

B) her cholesterol level varied with a standard deviation of 2.4

C) her cholesterol level was 2.4 mg/dL higher than the average cholesterol level
her cholesterol level was 2.4 standard deviations higher than the average cholesterol level
her cholesterol level was 2.4 times that of average cholesterol levels

100

E 8. The ages of people attending the opening show of a new movie are ila
summarized in the cumulative relative frequency graph (ogive)
shown. Which of the following statements is/are true?

]

v~ 1. The median age of people attending this movie is about 38.

<II. About 70% of the people attending this movie are have an age of a0
at least 40 (age 40 or dider). 1% are age. 4o or BELOW.

" III. The IQR of ages of people attending this movie is about 13 or 14. ¢ S

Q=% Q3=us(ish i
A) Tonly B) Il only C) llT'only D) Iand Il @ IandII

Curnmlative 9

|
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o 30 40 © 50 60
Age
I H) I, II, and III

A 9. Ateacher is teaching two AP Statistics classes. On the final exam, the 20 students in the first class had a mean
score of 92 while the 25 students in the second class had a mean score of only 83. If the teacher combines the
classes, what will the overall mean final exam score be?

MEAN 1a[011) + 26(39) U5
@ 87 B) 87.5 C) 88 D) 85 L — = s
) There is insufficient information to answer this question. 20+ 15

E_lo. A teacher is teaching two AP Calculus classes. On the final exam, the 20 students in the first class had a median
score of 92 while the 25 students in the second class had a median score of only 83. If the teacher combines the
classes, what will the overall median final exam score be?

A) 87 B) 875 C) 88 D) 85

There is insufficient information to answer this question.
S—eAa A A A

MEDIAN 227 [we wold need fo see
Al 48 individua| 40009

g:13
11.  Youlearn that your company is sending you and several other employees to staff a new office in China. While
there, everyone will earn the equivalent of their current salary, converted to Chinese currency at the rate of 8
yuans per dollar. In addition, everyone will earn a weekly

foreign living allowance of 200 yuans. For example, since Statistic | inU.S. in China

you are earning $1000 per week, your weekly salary in China .

will be 1000(8) + 200 = 8200 yuans. Minimum Salary |  §400 %400
Standard Deviation $250 2000

Shown are some summary statistics describing the current -

weekly salaries of this group being sent overseas. Fill in the Median $750 e2op

table to show what these statistics will be for the salaries IOR $300

you all will earn while in China. 2400

ScAle! XF Shift: + 200



12.

Three statistics classes all took the same exam, and their distributions of scores are shown in the histograms:

6

# of Students
.
[y%] w E=N (&) ]

# of Students
# of Students

no
Sk

30 60 90 30 60 90
Class 1 Class 2 Class 3

a) Which class has the highest median score?

Class 3

b) For which class are the mean and median most different? Which of the two is higher for that class, the
mean or the median? Explain.

Class 3. Since their scores are skewed to the left (towards
the lower numbers), the mean will be pulled out to the
left. Thus. the median is hiaher than the mean.

c) Which class had the smallest standard deviation? (remember: standard deviation is the typical distance from the mean...
you can almost think of it as the “average” distance from the mean)

Class 1. More of the scores are “bunched up” close to the
middle, so the “average” distance from the middle will be
less than for either class 2 or class 3.

d) The distribution of scores for class 1 appears to be unimodal and roughly symmetric (therefore, it may be
appropriate to approximate this distribution by using the normal model). Which of the following would be
areasonable estimate for the standard deviation of scores in class 1? Hint: Think about the empirical rule.

a) 5.1 @ 1 c) 35 d) 70 e) 65

e) Based on your answer to part (d), what would be a reasonable estimate for the variance of the distribution
of scores for class 1? Remember: variance = (standard deviation)*

Var = SDr1

I:m /

)
»

(B



13. The following data on x = savings rate (in percent) for a sample of 26 Southern California financial
institutions appeared in the Los Angeles Times. The 4 lowest and 4 highest values are listed:
215 2.20 2.20 2.22 2.43 2.55 2.79 2.85

All 26 values entered into a computer and the computer results are:

N MEAN MEDIAN TRMEAN* STDEV Q1 Q3
26 2.346 2.28 2.303 0.1903 2.25 233

*Note: TRMEAN is the trimmed mean where 10% of the highest rates and 10% of the lowest rates have been removed from the data set and
the mean found of the remaining data.

a) Based on the statistics in the computer printout above, in which direction is this distribution likely to be
skewed?

This distribution of savings rates is likely skewed to the higher rates, because..
e the mean (which is sensitive to tails/outliers) is significantly higher than the median (and even Q3!)
@ e the median is closer to both Q1 and the min than it is to Q3 and the max, respectively.
e thetrimmed mean is significantly less than the mean — a result of removing the highest (and lowest)
10% of the savings rates. This indicates that the distribution has a high tail/has high outliers.

b) List the 5 number summary. (Label each value in the list. Example: median: )
MUIN ¢ a\: Mepian' Q- MAX !
@ 2.15 2.25 2.2% 2. %% 2.45
¢) Construct a box plot for the savings rates. SHOW YQUR TEST FOR OUTLIERS. guthers: 2.55%
: .14
lad = ©.9% SR,\I{VU'J) ke \n Do cal i.:g
@ .5 IoR = 0.1 |’ I,
Q- .s1QR = 275 0.1} (\_,_Dj__\_{ ¢ . s
lowr fene = 2.9 . '.'
Qy+)LS QA= 1.9+ 042 ‘ ' N 1 { t »
2.] 2.2 2.7 2.4 2.5 2.6 2.F 2.€ 2.4 (-

Wq\‘ Lences z-\/;"fj

14. Costs for standard veterinary services at a local animal hospital follow a roughly Normal model with a mean of
$80 and a standard deviation of $20. Sketch and label the normal model for the costs of veterinarian services.

p(3e.%)

O.(,h Fer\ \I’Q/‘t

. . | —
i ¥ 1 N V20 | 4o Pollasy C_ﬂ)

Use the empirical rule to answer these questions.
a) In what interval would you expect the middle 95% of the costs? 40 — 9 120

(¢ °/

b) Approximately what proportion of these costs are more than $100?

Q@@ ©

c) Approximately what proportion of the costs are between $20 and $140? A1.+%/,




T 52

15. Suppose a Normal model describes the fuel efficiency of cars currently registered in Texas.

The mean is 24 mpg with a standard deviation of 6 mpg. (DrRAW AND COMMUNICATE!)

a) What proportion of all cars in Texas get less than 30 mpg?
_obs -mean _ x - M %0 — 24

@/_;; # % = Fuel zCF.'cI'WL; gL cass C""‘P?) ZPW ~ s - = 1.0

T~ w(24,6)

&

6

% p[x<’6v)=‘7[2<l):-0.‘8’°(\7>
t—~ X Glosut ‘5"(.!%%
X4 a9

ok all coss ' Texad get less thon Yo
*Pg.

b) What proportion of all Texas cars get more than 20 mpg?

-/ P s g 20
J . : L

- ~ -0.C60F
“Ydev T 4

nse 9. Ay

p(_x.? 2o) = T’L% > -D.(.La?-): [— P(_“t < ‘0.666’1‘) abeunt
= |- 0.2514 = [34,%6%

= 0,3456 oF all cars in Texas
get mere thon 2.0 wig .

c) What proportion of all cars in Texas get between 20 and 30 mpg?

P Llo L x < ’éo) ) /Grum ?ar+5 \4 . i)

=9 (x¢3e) —p(x42

20 a3 = ?(_2"‘> - 7= 4,0,4,40 ~ 0.g413 — 0.2514

of all cass 10 Texas get

betgen 20 aud 30 MP9.
d) Describe the fuel efficiency of the worst 20% of all cars in Texas.

90.20 = p(zs- 0.%4) The fuel eliciency 4 fle
werst  20% A cors I TX
Z= -9.84 = r - 21 ﬁ x = 15.9¢ would be polor guewt

@
(22L )

e) A certain model gas/electric hybrid vehicle gets 46 mpg while driving in town. Statistically speaking, is this
unusual? Explain.

Let's z o te- MU 22, ia
Gec-.. ?as/eled-rfc_ ”;bn'A - — 7 6 S ,\‘G,.

This puts the vehicle (actually a Toyota Prius) more than 3.6 standard deviations above the mean
gas mileage for all cars registered in Texas. Anything more than 2 standard deviations from the
mean is considered unusual. This also puts the vehicle above the 99.99" percentile.

So YES, this is unusual! (but maybe not for a Prius)



16. AP Comic Design students at East Podunk High School and West Podunk High School are competing to see
which school does better on the last major exam before Spring Break. The teachers for at both schools decide to
give the same exam to their students at each school (each school has only one class period of AP Comic Design),
and the results of their test scores are summarized in the parallel boxplots below:

East

West

T T T T T T
110 120 130
AP Comic Design test scores

T T T
60 70 80 90 100

a) Which of the two classes had the higher proportion of students that passed the test? Explain your answer.

By comparing the lower quartiles of the two boxplots, we can
see that the Q1 for East Podunk is ABOVE 70, while the Q1 for
West Podunk is BELOW 70.

This means that at East Podunk, MORE THAN 75% of the AP
Comic Design students passed the test, while fewer than 75%
of the students at West Podunk passed.

Thus, a higher proportion of students at East Podunk passed
this AP Comic Design test.

b) Which of the two classes appears to have the higher mean test score? Explain your answer.

(to compare means, we must think about how the shape of the distribution
affects the mean)

While the MEDIANS are very close, the distribution of scores
for East Podunk is skewed to the lower numbers, which would
pull the mean down from the median.

The distribution of scores at West Podunk is skewed to the
higher numbers. There are also two VERY high outliers (some
kids that did a LOT of extra credit??). Both of these would
cause the mean score at West Podunk to be pulled up towards
the higher numbers.

Thus, West Podunk would have the higher mean score on this
AP Comic Design test.



