Math 153 - Final Exam Name \483
December 13, 2012 | Score -

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

. (6 points) An eccentric Texan nared Jorge Bosh claims he has captured and is raising
a number of Chupacabras The histogram below shows the weights of his Chupacabras
in kilograms.

Weights of Chupacabras -

Frequency

10 11 12 13 14 15 16 17
Weights (kg) '

(a) How many Chupacabras does Jorge have in captivity?

[+3+4+ T+e+34] = 95{

(b) If the histogram was changed to a relative frequency histogram, what would be
the height of the third bar?

(c) Are the weights of his Chupacabras normally distributed? Explain.
Yes. /7 tooks tike THEG ARE APPROXImATE Ly NORMAL.
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2. (4 points) Refer to Problem 1. Use class midpoints to compute the mean weight of
Jorge’s Chupacabras.

(l0-5)0)+ (s )(2) + (18 5)(4)+ (13.8)(7)+(14.8)(6) + (18:8)(2) + 16.5)(1)
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3. (12 points) In a large sample of men, the mean height was 70.2in with a standard
deviation of 2.8in. The mean weight was 1721bs with a standard deviation of 291bs.

(a) Compute z-scores to determine which is “relatively” greater, 75.7in or 231 lbs.

HE\S\-\T: WeigT: IHe weigwt 18
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(b) Compute the coefficient of variation for the heights and the weights. Is there more
spread in the heights or weights?
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(c) Based on the sample data, at what welght should a man be considered unusually
light?
178-a(99) = \/IL/ b |

4. (12 points) The numbers of tornadoes in Illinois for each year from 1990 to 1999 are
shown below.
50, 32,23, 34, 20, 76, 62, 29, 99, 64

(a) Find the range and the sample standard deviation.
RA»&;, = 99-580 = "9
SX ~ g5.9 Ll ( From CAu.m.AT’o(L\)

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

[Yi\c,saai= 4a é Frem carteuvaTor IQR‘ Lk4-39 = 35
AT
(c) Compute the cut-off values for outliers.
Q,-1.5+1aR = -23.5 Tuwe ACE wo ouTL®S
& + .5¢TGR = //6.5 (N THE OATA.
(d) Sketch the modifed boxplot a9 43 oM 9
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5. (10 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. The outcomes are
recorded as ordered pairs of letters such as (a, b).

labbbﬁ/#‘?‘bbbccl

(a) Find the sample space for this experiment.

S (aa), (ab), (a,c), (5b), (se)d

(b) Is each outcome in your sample space equally likely? Explain.

No, (a,a) s RATHER uu\_\"\cmi,
WH g Lb,b) 'S PreTTy Lieeny.

(c) Let X be the event of drawing the letter a from the first box. What is X?

% (b,b), (s,c) 73

(d) Let Y be the event of drawing the letter ¢ from the second box. What is X UY?

S (), (ah), (), (ne)}

(e) What is X NY?

g (a,c)i



6. (10 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).

P(AnR) = P(A) P(R) - ‘P(AOQ = @fﬂ:}

(c) Compute P(B|A). »
P(ANR)
P(RAAY = oy [0.\5@

(d) Are A and B independen‘.c? Explain.
Yes , BECAULE Pl A\‘~ P(e)

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

P(A) 048 48 '\

= = — = RS

R (X) 0. 52 5a )

7. (9 points) A certain sales firm receives, on average, 132 calls per day.

(a) On any given day, what is the probability of the firm receiving 145 or more calls?

Povscon P(xz= HE’) = |- Px¢ H\-\)

T = \— poLsSandg(BQ,\‘-\‘-\) ’&J= /3-88 7

(b) On Tuesday the firm received 153 calls. Is that an unusually large number of
calls?

Mo+ Q0= /39+dVi3a =~ [54.98

o

V4
/\/o, 153 is woT UNUSUALLY | ARg €.

(c) On any given day, what would be an unusually small number of calls?

/A—Qo = /38-3Ji3a ~ /09.04
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8. A box contains five $1-bills, three $5-bills, and one $10-bill. Two bills are selected at
random without replacement. Let the random variable z represent the total amount
of money selected.

(a) (6 points) Sketch the probability tree associated with the selection of the two bills.

Find the probability of each path. £2 .
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(b) (2 points) What are the possible values of the random variable z?

d, o, \0, \\, \5

(c) (4 points) Determine the probability distribution for the random variable x. Give
your distribution in the form of a table.

X ¥ Q \ A \ \o |\ {‘ 1S
3 30 G \o L
P(x) 77% \ na 72 73 \ 73

(d) (4 points) Find the mean value of z.

) >+\o(qa>+\\(%\)+\5(%\}.= 490

(e) (4 points) Find the standard deviation in the values of z.
| 6\ 480
T (50 ( 30 6 ( \o [ L) _ < 480
ot ‘-\(_———a\)-\—li(o\qa){—\oo(w c o a3 ) x 995( 77 —



9. (9 points) In the past year, 27% of small businesses in Illinois have eliminated jobs. A
random sample of 15 Illinois small businesses is selected.

(a) What is the probability that at least 8 of those businesses have eliminated jobs?

B\ugﬂ\A\, P(XESB :- \—P(\(i‘_{)

= - blnomialcdF (15, 0'9'7:'7) % ¥ 3%

(b) Suppose that only one of those businesses actually eliminated jobs. Is that an
unusually small number? ‘

=

JA - Qo= 0.37(\8) - 2V0a7-0.73 - 15

0. b\\| = 1w NOT \AMusuAug

(c) What is the probability that fewer than 3 of those businesses have eliminiated Smaw

jobs?
binomialcd§ (15, 0.7, 3) & - /8.63%

10. (10 points) The mean yearly Medicare spending per beneficiary is $5694. Suppose the
spendings are normally distributed with standard deviation $612. A random sample
of 15 patients is obtained.

(a) What is the standard deviation of the sampling distribution?

AL
SY =
5

~ /58.09

(b) What is the probability that the sample mean is less than $48007?

U
Nermaled¥ (" 49999, 4800, 569\, (’\a/ﬂ‘é)
» 7697 x 167°
(c) What is the probability that the sample mean is more than $67007
¥ i U (D\g/ )
normaled®  67o0, aa0aa, 5634, “%e

¥ 9,79\ x 1o~



11. (10 points) The monthly amounts of paper waste generated by an American household
are normally distributed with mean 281bs and standard deviation 2 1bs.

(a) What amount of paper waste is at the 75th percentile?

Loy Noam (0.75, 38, 8) = [9%. 35 \\:s]

(b) What is an unusally large amount of paper waste?

98+ 9(3) = 39 lbs /\wﬁ mone THAN
33 Ibs,

(c) In asample of 500 households, about how many would generate more than 31.5 lbs
of paper waste?

5?0 * ﬁOPMQ.\Cd"F ( 3\.5,99999, 98, 3> X d0 |

12. (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 & = 0.10.

(a) State the null and alternative hypotheses.

H, Jh = 91600

H, : MU + 91600

(b) What is the underlying sampling distribution?

STusewT's T ( o 1y wMOT /¢‘uowu>

(c) Compute the test statistic.
88500 - 7/600.

g o

. ~ L
‘6’ %ls/m ~ o054

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

@\—ui ’,\‘; 0- qu@ S\NQE P"VA\\AE, > o_‘ \O)

Tuore \& NOT  SUFFiCenT
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13. (12 points) The data below were obtained in a study of student success in Math 171.

Number of absences z | Final grade y (%)
6 82
2 86
15 43
9 74
12 58
5 90
8 78

(a) Compute the linear correlation coefficient, r, and use it to draw a conclusion about
the strength of the linear relationship between z and y.

TE\ n~ = O.qL\L{\ ( CF\L(‘.\ALAT’O\I>

R —
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(b) Compute the corresponding P-value and draw a conclusion about the existence
of a linear relationship.

; P-Vm.ue avwooo\ ‘I\ ( CAL(‘.\A\.AT’OQ.)

Sweg 0.00\4 < 0.0\,
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(c) Find the regression equation and use it to predict the final grade of a student A« = 0.0\
with 3 absences. '

| = - 3.6292 X + \OQ.L\C\B ) (CA\.(’.U\LATOP-}
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14. (10 points) A survey of 35 adults found that the mean age of a person’s primary vehicle
is 5.6 years. Assume that the standard deviation of the population is 0.8 years.

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

A/oﬂ//YML , O 1% KwowN.

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

CALC\ALM"OR.) “5‘“’5 Elhfevvax

o= 0.8 R /
Y= 56 (5.335, 5.%(05)j

(c) Determine the sample size required to have a margin of error of £0.02 at the level

a = 0.01.
a a
/Eu/aO’ 9.5758 - 0.8 ——
NE \——wﬂ = W’"*‘“;““";‘“a“"""" ~ / /0, 616 )



