GBS221
TROLLEN Exam 1 Fall '96 NAME

NOTE: All work must be shown including plugging into formulas.

1. [18 ptg] Circletheitem in the brackets that makes each statement true.
a) Thenumber of carsinline at the emissions test center isan example of [discrete | continuous] data.

b) Thelength of time aparticular vehicle spendswaiting in line at the emissions test center is an example of
[ nominal | ordinal | interval | ratio] level data.

c) For agiven dataset, astem-and-leaf display provides moreinformation than ahistogram. [True | Falsg]

d) Anordered array can be constructed for all of the following except [ nominal | ordinal | interval | ratio]
level data.

e) Given: P(A)=.20, P(B)=.40 and P(A|B)=0, then events A and B are said tobe
[ mutually exclusive | complements | statistically independent | statistically dependent]

f)  Which of thefollowing Z-scores (standard scores) isthe most likely to be anoutlier?[ -2.0| 0| +4.5]

2. [8pts] A particular sample contained 77 items. The following frequency distribution has been partially

completed.
Limits | Frequenc
y
3-9 22
10-16 16
-7 11
24-30 7

a) What arethelimitsfor thethird class?
b) What isthe frequency for the last class?
¢) Whatistherelative frequency for thefirst class?

d) What isthe cumulative frequency for thethird class? Use the “lessthan” orientation.

3. [4 pts] The manager of the Scottsdal e emissions testing station reviewed last week’s payroll records and found
that her 4 workers were paid for the following number of hours at their respective wage rates. Determine the
station’ s average hourly wage rate.

Worker | Hours Wage
Rate
Adams 22 6.50
Baker 48 9.55
Charles 10 4.25
Zin 30 6.00

4.  [4pts] The Scottsdale station emission tested 12,460 vehicles during the 1988 calendar year. In the 1995
calendar year, it tested 27,412 vehicles. What is this station’ s average annual rate of increase in vehicles tested?



5. [15 pts] A study was conducted to determine the amount of time cars spend at emissions test stations. A
sample of 318 cars was gathered. The longest time was 1,403 seconds and the shortest was 110 seconds.

a) A frequency distributionisto be prepared and the classes are to be of equal width. How many classes
would you recommend?
b) What interval width would you recommend for each of the classesin part (a) above?
The frequency distribution was constructed and appearsbell-shaped. The average time was 650 seconds with a
standard deviation of 215 seconds. Hint: make a sketch.
c¢) What proportion of cars require morethan 220 seconds?
d) What isthe standard score (z score) for a car that needed 1,000 seconds?
e) StatCrunch reported that Qs had the value 746.2 seconds. Interpret this value.
6. [18pts] Thefollowing values represent the number of cars processed at a particular emissions testing facility
each hour for arandom sample of 10 hours.

12 17 22 24 38 48 50 55 56 58

Determine each of the following:

a) SX = b) SX?* =
c) Median | ] dMean[__ ]
e) Variance f) 20th percentile [

7. [4 pts] When should the coefficient of variation be used? How isit computed?



8.

10.

[14 pts] A sample of 250 cars was collected to determine whether older carstend to fail the emissionstest at a
higher rate than newer cars. The following table has been constructed. Carry all calculationsto 3 decimal

digits.

b)

c)

d)

€)

Passed Failed Total

Older car 46 34 80
Newer car 134 36 170
Total 180 70 250

What isthe probability a randomly selected car passed its emissions test?
What is the probability arandomly selected car was a newer car?

What isthe probability arandomly selected car passed the emissions test or was a newer car or both?

A guy just drove out in an old jalopy. What is the probability his car passed its emissions test?

Based on the carsin this sample, doesit appear as though older carstend to fail the emissionstest at a
higher rate than newer cars?. Cite numerical proof.

[5 pts] An emissions test machine consists of 3 independent parts (A, B and C). The machine only works when
each of these 3 partswork correctly. The probabilities of the parts working correctly are: P(A)=.90, P(B)=.80,
P(C)=.65. What is the probability that the test machine is working?

[10 pts] When avehiclefails an emissionstest, its owner isrequired to have repairs made before the vehicle is
retested. Surveysindicate that 80% of owners pay a professional mechanic to make repairs, while the remaining
20% of owners make the repairs themselves.

It is estimated that 95% of the vehicles repaired by a professional mechanic pass the retest inspection and that
only 40% of owner -repaired vehicles pass the retest inspection.

One particular vehicle just passed its retest inspection. What is the probability that a professional mechanic
made the repairs?
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A

[18 pts] Circle the item in the brackets that makes each statement true.
a)  The number of cars in line at the emissions test center is an example of |d | continuous]| data,

b)  The length of time a particular vghicle spends waiting in line at the emissions test center is an example of
| nominal | ordinal | interval |]evel data.

¢) Fora given data set, a stem-and-leaf display provides more information than a histogram. | False|

d)  Anordered array can be constructed for all of the following except | ordinal | interval | ratio|
level data.
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5. [15 pts] A study was conducted to determine the amount of time cars spend at emissions test stations. A sample
of 318 cars was gathered. The longest time was 1,403 seconds and the shortest was 110 seconds.

a) A frequency distribution is to be prepared and the classes are to be of equal width. How many classes
would you recommend? 2_"{ A Y 2
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b)  What interval width would you recommend for each of the classes in part (a) above?
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The frequency distribution was constructed and appears bell-shaped. The average time was 650 seconds with a
standard deviation of 215 seconds. Hint: make a sketch. 25"
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8.

il

[14 pts] A sample of 250 cars was collected to determine whether older cars tend to fail the emissions test at a
higher rate than newer cars. The following table has been constructed. Carry all calculations to 3 decimal
digits.

Passed Failed Total
Older car 46 34 50
Newer car 134 36 170
Total 180 70 250
T et PP 7 120
a)  What is the probability a randomly selected car passed its emissions test? - :
b)  What is the probability a randomly selected car was a newer car? E {N l '10 = ! L%O

c)  What is the probabd%j randoml se lected car passed the emlssnons test Or was a newer car or bolh"
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d) A guy just dro‘e out in an old_]aloaﬁhat is.the probabllrty his car passed its emissions test?
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Oue particular vehicle just passad it retest inspection. What is the probability that a professional mechanic
made the repairs?
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