Math 153 - Final Exam Name \<€u
May 14, 2015 Score

Show all work to receive full credit. Supply explanations where necessary. You may use your
calculator for all computations. Be sure to describe your calculator input when appropriate.

1. (10 points) The following frequency distribution shows the costs (in dollars) of 30
portable GPS navigators.

| GPS Costs ($) | Frequency |
65-104 6
105-144
145-184
185-224
225-264
265-304
305-344

N =D = O ©

(a) What are the class boundaries associated with the first class listed above?
Big Ao 104+ 5 |
(b) What is the class width?

10664 = |40]

(c) What are the class midpoints?

1&‘/&1,@.2 -&5 /94.5J /64.5, 904.5, BHY.5, 984.5,

N 334.5

(d) Use class midpoints to estimate the (weighted) mean cost. S
6(84.5) + T1a4.6) + ..+ 2(394.5) upss N(y/;{ .
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2. (16 points) The numbers of tornadoes in Illinois for each year from 1990 to 2000 are

shown below.
50, 32, 23, 34, 20, 76, 62, 29, 99, 64, 55

(a) Find the range and the sample standard deviation.

RAw%& = C‘q_ 80 : Ui

(b) Find the median, quartiles, and the interquartile range.

(c) Compute the cut-off values for outliers.

Q,- \.5(TaR) = - 3.5 |
3

Qs +1.5 (Tar) = Hia‘.y

(d) In any given year, what is an unusually small number of tornadoes?

49.455 KX 5 L

m \05 |

3. (6 points) For Yellowstone’s Old Faithful geyser, the mean time between eruptions
is 1.55hr with a standard deviation of 0.11hr. For Yellowstone’s Lone Star geyser,
the mean is 3.00 hr with a standard deviation of 0.16 hr. Compute the coefficient of
variation (CV) for each geyser. Which geyser’s eruption cycle has more variation?
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4. (15 points) Suppose A and B are events such that P(A) = 0.52, P(B) = 0.55, and

P(AU B) = 0.766.

(a) Compute P(A).

(b) Compute P(AN B). ,
| = PAy - P(3) - B(A08) = 0.4B + 0.55 - 0. 766
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(c) Compute P(B|A). o
= P( L\(\BB ey
- ( 0. 55 !
P (A)

(d) Are A and B independent? Explain.

Yes ! P(alA) = 0.55: P®)

(e) What are the odds in favor of A?

0.4% us 9
0.5 53 l3’“

"

5. (4 points) In January 2014, the mean maximum daily temperature was 21.8°F with
a standard deviation of 12.8°F. Compute the z-score for —6.9°F. Do you think that
—6.9°F was an unusually low temperature? Explain.

z /3.8 B
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6. A box contains 2 ten-dollar bills, 5 five-dollar bills, and 2 one-dollar bills.

(a) (3 points) What is the mean value of the bills in the box?

alo)+ 5(5) + a )

/l/(' C‘ . 3 = F.2a

(b) (6 points) Two bills are selected at random with replacement. Sketch the
probability tree associated with the selection of the two bills. Find the probability
of each path. ‘ 3/%}” o ---- L{/8\

5/
<N3 5 -

Sl/qs/ o - - \o/g,
A U -~
~y, o %
S - o/
alg - — -~ Hle\
\ ~slq

«a,i 5"‘\°/B\
q

- S -

Y
(c) (4 points) For each possible two-bill selectlon let the random varia le x represent
the mean value of the two-bill sample. What are the possible values of z7 .

£=1\,3,5,5.58, 7.5,

~ (d) (5 points) Use the probabilities from your tree to determine the probability dis-
tribution for the random variable z. Give your distribution in the form of a table.

xJv 3 S es]as]ie
| 4 | B9 as | 8 | 3o |
PC’“\ 3 | 8L | B | B | B )

(e) (4 points) Find the mean value of the random variable z.

/AXUWJ" 3(8\>+5<85\>+ 55( )*7'5{"‘3‘?% \o(%}

(f) (3 points) Compare your results from parts (a) and (e). Do sample means target Ha3
the population mean? Did you expect this? Briefly explain. "“‘8”\"
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7. (10 points) According to the Humane Society of the United States, 40% of all U.S.
households own at least one dog. A sample of 20 U.S. households is selected at random.

(a) What is the probability that exactly 9 of the households have at least one dog?

\«'J‘mom,L o \

=20 PO=9) = binompdf (89, 0.40,9)
p= oMo o | CRELLE
q= o- @O N

(b) What is the probﬁbility that at least 10 households have at least one dog?

P(x ?-\ov = |- P(x<lo) = \- P(x£q>

L

)= binomed £ 30, 0.40,9) % (0.9 ijj

(c) In the sample of size 20, what would be an unusually large number of households
that have at least one dog?

Np+ aanq ¥ /3.38

mOrz,E THAN /& 1S ymvusSuAcL.

8. (8 points) For cars traveling at 30 miles per hour (mph), the distance required to brake
to a stop is normally distributed with mean 50 ft and standard deviation & ft.

(a) What is the probability that a car can brake to a stop in less than 38 ft?

P(x<3e) = Normalcdt (-99999, 38, 50,8 )

(b) Within what distance can 90% of all cars brake to a stop?




9. (10 points) Suppose college professors at two-year institutions earn an average of
$65,608 per year with a standard deviation of $4000. A sample of 100 two-year-college

professors is randomly selected.

(a) What is the probability the the sample mean is greater than $67,000?

Hx = 65608 P(x > (oWooo) = 2 |
o = HYooo y S om ‘
X~ e - 00 nonma\cg‘i (¢ 7000, qﬂioxwﬁ?) (95(908.) 47/oo> A

(b) If your random sample actually produced a sample mean of $67,000, would you /
consider that unusual? Explain. /
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(c) If the sample size was increased to 400, what would happen to your probability
in part (a)? Why?
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10. (12 points) A survey of 36 adults found that the mean age of a person’s primary vehicle
is 6.3 years. Assume that the standard deviation of the population is 0.9 years.

(a) Is the underlying sampling distribution normal or ¢? How do you know?

K

O\ Known

(b) Construct a 95% confidence interval estimate for the mean age of all primary

vehicles.
- : \
Zloterval X=6.3 (6.006, ¢.594)
%%QJCS n=23e , | We canv ge 90% copFivenT™
o= 0-9 C- Level = 0.95 THAT THE True TEAN 11 10 OUR
(c) Determine the sample size required to have a margin of error of £0.02 at the level | uTerva L .
a = 0.01.

‘:Ea‘/a: invNomﬁ (O-qqf)) % 9.976

' A
(@97 (6a) L i)
0N % (‘”‘"’“"5;55‘ ) %1342 |



11. (10 points) A poison control center receives 1230 calls in a 30-day period.

(a) What is the mean number of calls per day?

1330 2
M= 30 :@

!
S

(b) What is the probability of the center receiving more than 49 calls on any given
day?
Pol&&om

e Y| Px>uq) = |- Plxeyq)

1 ek P8 4) 260955

(c) What is an unusually small number of daily calls?

- 8\/?4— x 99,19
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12. (8 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.
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13. (16 points) A large university reports that the mean salary of parents of an entering
class is $91,600. The university president randomly selects 28 families, and she finds
the mean salary to be $88 500 with a sample standard deviation of of $9,915. Use the
president’s sample to test the university’s reported claim at the level a = 0.10.

(a) State the null and alternative hypotheses.
H, M= 9leoo
H M # 96 oc?

(b) Is the underlying sampling distribution normal or ¢? How do you know?

SAMPUMS O1sT S 't ‘Since O 18 NOT Known,

<U)E'u. ASSuUMmE THE BAC\LSQoV.uo DT S

A Ppaox( mAT'ELj Noamv AL )

(c) Compute the test statistic.
J— ——,‘)

T-Test 3, = A1\5 (b - ;‘54 |
S"Cof(& ns: 28 \ R )
/1,{°= C]/éOD

Y = 88500

(d) Find the P-value and draw a conclusion about the university’s claim.

P-vawe ® O'\Oqﬁo)

c 1 .
Since P-vawwe > o
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