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Instructions: Read them carefully

1. All materials are allowed.

2. There are 6 problems, and work all of them. Also show your work clearly and legibly.
3. Answer your questions in this test paper, only.
4. You must write your name and your student ID in every page of the test.
5. Total score is 100 points.
Distribution of Scores

Problem Points (a) (b)
1 15 7 8
2 15 6 9
3 20
4 20
5 15 7 8
6 15 10 5
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Problem 1: (15 points) A random sample of size /,= 16 is selected from a normal
population with a mean of 75 and a standard deviation of 8. A second random sample of size
n,=9 is taken from another normal population with a mean of 70 and a standard deviation of

12. Let X, and X, be the sample mean of two random samples. Find
a) The probability that X, — X, > 4.

b) The probability that 3.5 < X, — X, <5.5.
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Problem 2: (15 points) Do the following problems.

a) The concentration of ingredient in a liquid detergent is thought to be affected by the type
of catalyst used in the process. Ten observations of concentration are taken with each
catalyst, and the data are shown below. Find a 95% two-sided confidence interval on the

ratio of the two variances o7 /o2 .

Sample 1 2 3 4 5 6 7 8 9 10

Catalyst1 | 57.9 | 66.2 | 654 | 654 | 652 | 62.6 | 67.6 | 63.7 | 672 | 71.0

Catalyst2 | 664 | 71.7 | 703 | 693 | 648 | 69.6 | 68.6 | 694 | 653 | 68.8

b) The fraction of defective product produced by two production lines is being analyzed. A
random sample of 100 units from line 1 has 10 defectives, while a random sample of 120
units from line 2 has 25 defectives. Find a 99% two-sided confidence interval on the
difference in fraction defective produced by the two lines. Do you think there is any
difference between fraction defective of line 1 and line 2?
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Problem 3: (20 points) Consider the data in Problem 2a). Suppose that it is important to
show that there is no difference in mean concentration of ingredient in a liquid detergent by
using two types of catalyst. Formulate and test appropriate hypotheses using these data. What
is your conclusions at & = 0.05?
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Problem 4: (20 points) Two different analytical tests can be used to determine the impurity
level in steel alloys. Eight specimens are tested using both methods, and the results are shown
in the following table. Is there sufficient evidence to conclude that both tests give the same
mean impurity level, using o = 0.01.

Specimen 1 2 3 4 5 6 7 8
Test 1 1.2 1.3 1.5 1.4 1.7 1.8 1.4 1.3
Test 2 1.4 1.7 1.5 1.3 2.0 2.1 1.7 1.6
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Problem 5: (15 points) Regression methods were used to analyze the data from a study
investigating the relationship between roadway surface temperature (Xx), and roadway crack

(¥). Summary quantities were 1=20, » y;=12.75, >y} =886, > x,= 1478, > x}=
143,215.8, and D x,y, = 1083.67.

a) Use the equation of regression line to predict what roadway crack would be observed
when the roadway surface temperature is 85°F .

b) Test for significance of regression (f; = 0) using « = 0.05, what is your conclusions?
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Problem 6: (15 points) An experiment was run to determine whether four specific
temperatures affect the density of a certain type of brick. The experiment showed the

following data.

Temp. Density
(Farenheit)
100 21.8 21.9 21.7 21.6 21.7 21.5 21.8
125 21.7 21.4 21.5 21.5 - - -
150 21.9 21.8 21.8 21.6 21.5 - -
175 21.9 21.7 21.8 21.7 21.6 21.8 -

a) Does the temperature affect the density of the bricks? Use o = 0.05.

b) Find the P - value for the test in part (a) above.
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