Math 153 - Final Exam Name \<eg)
December 12, 2017

Score

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

1. (20 points) The probability distribution for the random variable z is shown below.

(a) 'Is the variable.x a discrete or a continuous random variable? How do you know?
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(b) What two things about the table above show that it is a probability distribution?
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(c) What is the mean value of z?

M 0(0.o4) + | (oMo ) + 3(0:M8) & 3(0.03) + Y (o.oc,\)
= 66
(d) What is the standard deviation in z? :
w“ &
o= 0 (0.04) + \ (0.40) & M (0.48)+ 3 (0.03) + 16 (0-0@ - {;,5,,@)

(e) Use the mean and standard deviation to determine the unusual values of z.
pU-30 5 [66-23(0.8Y) = - 0.09 E .
X =
U+30 % /b6 + 8(0.84) = 3.34
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(f) Use the 5% rule to determine the unusual values of z. ‘
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2. (6 points) The mean of 32 test scores is 70.25. Two tests taken late had scores 58.5
and 67. Find the mean of all the test scores.

39("7o.a5) + 58.5 + 6T
- 34

. (8 points) For each part of this problem, sketch a boxplot that would correspond to a
data set with the given characteristics.

w

(a) There is a single outlier in the upper half of the data.
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(b) The IQR is a bit less than the range.
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4. (8 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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5. (6 points) Suppose that mortgage interest rates are normally distributed with mean
4.080 and standard deviation 0.164. Steve will not consider an interest rate offer from
a bank unless it is in the lowest 25% of rates. What is the greatest interest rate that

Steve will consider?
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6. (12 points) A jar contains 4 quarters, 3 dimes, and 1 nickel. Two coins are selected at
random (without replacement).

(a) Sketch the complete tree diagram for this experiment. Include the

probabilities of each path.
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(b) What is the probability of selecting 15 cents?

DN or ND

(c) What is the probability of selecting more than 15 cents?
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7. (6 points)
(a) What does it mean for an estimator to be biased?
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(b) Give an example of a biaged estimator.

RAwge, "MEQIAN

(c) Give an example of an unbiased estimator.

M?Ak) > P‘QQPOQTI()/O

8. (12 points) A ski gondola carries a maximum of 12 people or 20041b. Assume that
weights of men are normally distributed with mean 182.91b and standard deviation
40.81b. :

(a) If a man is randomly selected, find the probability that his weight is greater than
1671b.

P(x>167) = normaled§(167,933398, 1©9.3,40.8)

x(0.6516 )
(02216
(b) If 12 different men are randomly selected, find the probability that their mean

weight is greater than 167 lb.

P(X > 167) = noemalcdF (167, 933349, 182.9, WO-%@
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(c) For engineers designing a ski gondola, which probability is more relevant: the
result from part (a) or @esult from part @ Briefly explain why.
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9. (12 points) Suppose that 16% of M & M’s milk chocolate candies are green. A random
sample of 455 M & M’s is obtained.

(a) About how many candies would you expect to be green?

- {(0.16)(455) = 74.8 R
= (0- ) | ) (A&m 17%3

(b) What is the probability that at least 80 candies in your sample are green?

P(x280) » |- P(x¢80) = \-Plxe 1) P

= |- \amamc&?m\ea 0.16,1%) & O°\°u\r7 /

(c) In the sample of 455 candies, what would be an unusually small number of green
candies?

o= \/(—qse;}(o.\ceﬁ(f’-%‘iy“ 7.84 R
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10. (12 points) As a manager for an advertising company, you must plan a campaign
designed to increase Twitter usage. You want to first determine the percentage of
adults who are familiar with Twitter. How many adults must you survey in order

O,IO to be 90% confident that your estimate is within five percentage points of the true

opulation percentage?
pop p g F=0.05

d I a (a) Assume that nothing is known about the percentage of adults familiar with
Twitter.

Zals (. 49) [1.645]"(089) /a“‘““a;\“)
AT LTI CEE

(b) Assume that a recent survey suggests that about 85% of adults are familiar with

Twitter.
1.ou5] (0.85)(048)
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(c) Could you simply survey some adults at Prairie State College? Explain your
reasoning.
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11. (20 points) A simple random sample of 10 employees is selected from a large tax
preparation firm. Each of the employees is given the same tax information and timed
while completing the tax return. Their times, in minutes, are given below:

15.0, 57.7, 25.0, 44.2, 34.9, 53.4, 37.3, 40.9, 55.0, 30.8

(a) Compute the sample mean and sample standard deviation.
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(b) Based on the mean and standard deviation, what is an unusually large completion
time? :
X + 0" * lob. a9 e e
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(c) Compufe a 95% confidence interval estimate for the firm’s overall mean completion
time. :

T Tnterval 1] bte gues ——
(53.586,49.254 )

(d) Give an interpretation of your confidence interval in a complete sentence.
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(e) What assumption must be made if we are to believe that the confidence interval
estimate is accurate?
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12. (12 points) You believe that at least 60% of adults disapprove of the proposed changes
to the federal tax code. In a simple random sample of 1020 U.S. adults, a recent Gallup
poll survey found that 56% disapproved of the proposed changes.

(a) State the null and alternative hypotheses.

Cme : P > 0.60 R
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(b) Compute the test statistic and the P-value.
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(c) Draw a conclusion about your original claim at the level & = 0.01. Write your
conclusion in a complete sentence.
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13. (16 points) A personnel manager collected the following data from a random sample
of 8 employees. The data show ownership of company stock versus years with the

company.
Years with company, | Number of shares, y
6 300
12 408
14 560
6 252
9 . 288
13 650
15 630
9 522

(a) Compute the linear correlation coefficient, r, and use it to draw a conclusion about
the strength (and direction) of the linear relationship between x and y.
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(b) Find the regression equation. '

g= 38.Tey + 44,3

(c) Use your regression equation to predict the number of shares owned by an em-
ployee who has been at the company for 10 years.

38.76(10) + 44.3\ = Y31.9)

= | Arour N33 suees
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(d) An employee has 450 shares of company stock Predict how long the employee
has been with the company.

L\go; 38-Tox + MY.3\



