Math 115 - Final Exam Name __Key
December 11, 2014 < Score

Show all work to receive full credit. Supply explanations where necessary.

1. (10 points) Determine whether edch statement is true (T) or false (F).

a) ! In a normal distribution, the mean and median are equal.

(b) F When constructing a confidence interval estimate, choosing a larger sample
causes the margin of error to be greater.

SMALLER

(c) E The normal distribution is a diserefe probability distribution.
ConTinumoU s

MULT\pL
(d) F To get the probablhty of a path in a tree diagram, you }éd/ the probSbilities
along the branches.

Co:osecu‘?\vg_
(e) F In a frequency distribution, the class width is the distance between the
lower snd-upper limits of a class.
gR&‘ATLtS
(f) E_ The mean is the measure of central tendency that is least affected by
outliers.

(g) T The standard deviation of a probability distribution describes how the
outcomes vary.

(h) T In most applications, continuous random variables represent measured
data, while discrete random variables represent counted data.

.

(i) T Inadata set, roughly 50% of data values lie between Q; and Qs.

() F The Poisson distribution is a CWUS probability distribution.
DISCRETE



2. (4 points) The histogram below shows the distribution of the lengths of phone calls (in
minutes) to a customer service center on a particular day. :

Durations of Calls to a Call Center
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(a) How many phone calls did the service center receive on that particular day?

AF¥ 10+ q+ 6 + 34349+ :lggj

(b) Which time interval had the least number of calls?

lew —@ HAD ouag 1 eaw

(c) If the histogram was changed to a relative frequency histogram, what would be
the height of the fourth bar?
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(d) Without attempting to compute them, determine which is greater, the mean
length of phone calls or the median length?
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3. (6 points) The following frequency distribution shows the costs (in dollars) of 30
portable GPS navigators.

| GPS Costs ($) [ Frequency |
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(a) What are the class boundaries associated with the first class listed above?

(64:5 awn 104,5
: J

(b) What is the class width?

/05-©5 = YO |

(c) What are the class midpoints?

/04 +65 = 8Y.5 ( 8\{,5‘) \8\\.5) \6‘{.5) 90"|~5) QW‘?\.S) 984.54

C) N e 33M.5 S

(d) Use class midpoints to estimate the (weighted) mean cost.

6(84.6)+ 9(1a4.5)+ 6(164.5)+1(304.5) + 8(844.5) + | (284.5) + 3(324.5)
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4. (4 points) The depths (in inches) at which 10 artifacts were found at an archaeological
dig are listed below.

20.7 248 305 262 36.0 343 30.3 29.5 27.0 385

(a) Find the range of the data set.

38.5- 30.7 = (17.8

(b) Use your calculator to compute the mean andsample standard deviation.

{?ﬁ a1.78 , &= 5.L\\ﬂ

(c) Use your results from above to determine what depths would be unusually large.

X+ 23 =(\—(o, GOS | Ang DERTH gRATEz THAN

H0. 008 1\ unutuaL .

5. (3 points) Math SAT scores have mean 514 and standard deviation 117, whereas math
ACT scores have mean 21.1 and standard deviation 5.3. Compute the coefficient of

variation (CV) for each test. Which test has more variation?

T . CHIN
SAT- 31 N 99.89, ACT . 3.y~ a5.\ %,

A CT uat qRuUTR VAATION

6. (3 points) State whether each probability is theoretical or experimental.

(‘a) A bag contains 3 red marbles, 5 blue marbles, and 2 green marbles. The proba-
bility of randomly selecting a green marble is 2 /10.

T\-\EOQE‘T\ cAL

(b) The probability of rolling an even number on a six-sided die is 3 /6.

_\_\-\eoﬂe‘\’\ CAL

(c) After rolling a die 75 times, John got an even number 28 times. The probability
of rolling an even number is 28/75.

Ex\B Y2\ M UOTAL



7. (8 points) The numbers below show the points scored by the Chicago Bulls in their
2012-2013 season playoff games (in the order in which they occurred).

89 997 79 147 91 977
99 93 W 94 65 91

Compute the five-number summarif, the interquartile range (IQR), and the cutoff values

foroudiers A
65, 73, 79, 8%, 90,41,4/,99, 93, 94, 99, 143

)

riq;g{ :8"! i%q\“‘ﬂ (}%i\i: Q3.5 \ OuTl\92 CuToErs *
_NM«-WWM‘%\ T T e /’ 8 L.‘ - !. 5 (q' 5)

Mliv =65 Qs 93-5
Q, = 81 Max = |48
/ﬂeot»“"’jl‘~

A3 954 5(99)

8. (5 points) A letter is selected at random from the first box and placed into the second
box. Then a letter is selected at random from the second box:

~— T

Lyxxzyy| Ixxa::z:yl

Sketch the complete tree diagram for this experiinent. Include the probabilities of each
path.
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[ Ter- 93.5-841 = 4.5
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9. (3 points) A biology class has 35 students. Of these, 11 students are biology majors
and 14 students are male. Of the biology majors, 5 are male. Find the probability
that a randomly selected student is a male or a biology major.

B= evenT oF SELECTING Rio mafor

M = evwToF S&Lecﬁpa MALE -

5]
P(e)= 35, Pm)= 35, PlBam)- 55

P(Rum) = §g+-3—-5 ——3—55- =

10. (4 points) A card is drawn at random from a standard deck of playing cards.- Let A be
the event of drawing a face card, and let B bé the event of drawing a queen. Compute
P(A|B) and P(B|A). Be sure to indicate which is which.

11. (3 points) In a recent year, SAT scores were normally distributed with mean 1498 and
standard deviation 316. What is the probability that a randomly selected test has a
score between 1250 and 14507

normaled T (1350, 1450, 1498, 316)



12. (6 points) The probability distribution for the number of games played in the World
series from 1903 to 2012 is shown below.

r | 4 5 6 7 8
z) | 0.176 0.241 0.213 0.333 0.037

(a) Find the mean (expected value).

U=  (0.176) + 5(0.84/) + 6 {o,azs) - ‘7(0.333} + 8(0.03'7)

)
-

(b) Find the standard deviation.

/&(0.176) + a5(o. 9“1¢)+ 36 \_0.3\3)+ N9 (o. 333) + Y (0.03 /) - 5 8\‘{

= [.39/404Y = (ow /. /8)

(c) What is an unusually large number of games in the World Series?

o= 5819+ 3(118) = (B.17Y

More THAN B 1T UNUSUAL

( BUT THis Doet NOT HAPP%}
13. (6 points) In a certain region, polls indicate that Democrats have a 62% chance of

winning elections. Fifteen races are selected at random in that region. (Use the
binomial distribution for these problems.)

(a) What is the probability that exactly 10 Democrats win elections?

$:\6 o P(X-\OS \bunompd?( \ 5, 0.69, \O>
b S —
=0
N ~(0:1997)
O\a (b) What is the probability that more than 8 Democrats win elections?
P(X>83 = P(xf-8> bu‘\omcd\‘r(\o,OGQ 8)
l 0 (6 705? _ ~

(c) What would be an unusually small number of winning Democrats?

p=np= 1.3
Cr= \)NPCL = /.8% %’5"9(1'88) Lé_fi
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14. (4 points) Heights of U.S. women aged 20-29 are normally distributed with mean
64.2in and standard deviation 2.9in. In a group of 750 women, about how many are
taller than 68in?

50 « ‘\OVNQ\CO)\S; ( 8,99999, 64.9, 3'q>

) ABOU\T 7\

15. (3 points) In a survey of 3110 U.S. adults, 1435 say they have started paying some bills
online. Find a 90% confidence interval estimate for the true population proportion.
Give a one-sentence interpretation of your result.

(0.44671, 0. 47613 )
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16. (3 points) The waiting times at the emergency room of a certain hospital and approx-
imately normally distributed. In a sample of 21 patients, the mean waiting time was
24 minutes and the sample standard deviation was 10 minutes. Find a 95% confidence
interval estimate for the true population mean. Give a one-sentence interpretation of
your result.

.
T“Ih‘keova\ WITH  STATS < \9. L\L\e)j 8. o 53)

~ S{:g\_\ // ' wg cAv g 95%, conTow T
5X =10 —/ THAT Tdé& Taut \Bo\bn M AN
n=al\

1S ReTwWERD \C\.\‘\ Mg ANS

88»(0 MinN -

C-leve\ = 0-9%



