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I. Multiple Choices Question (40%) 
 

1. In constructing confidence interval estimate for the difference between two population proportions, we： 
(A) pool the population proportions when the populations are normally distributed 
(B) pool the population proportions when the population means are equal 
(C) pool the population proportions when they are equal 
(D) never pool the population proportions 

 
2. For testing the difference between two population proportions, the pooled proportion estimate should 

be used to compute the value of the test statistic when the： 
(A) populations are normally distributed 
(B) sample sizes are small 
(C) samples are independently drawn from the populations 
(D) null hypothesis states that the two population proportions are equal 

  
3. In testing the null hypothesis 0: 210 =− ppH , if  is false, the test could lead to： 0H

(A) a Type I error 
(B) a Type II error 
(C) either a Type I or a Type II error 
(D) None of the above 

 
4. The number of degrees of freedom associated with the t test, when the data are gathered from a 

matched pairs experiment with 10 pairs, is： 
(A) 10 
(B) 20 
(C) 9 
(D) 18 

 
5. The president of a state university collected data from students concerning building a new library, and 

classified the responses into different categories (strongly agree, agree, undecided, disagree, strongly 
disagree) and according to whether the student was male or female. To determine whether the data 
provide sufficient evidence to indicate that the responses depend upon gender, the most appropriate 
test is： 
(A) chi-squared goodness-of-fit test 
(B) chi-squared test of a contingency table (test of independence) 
(C) chi-squared test of normality 
(D) chi-squared test for comparing five proportions 
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6. The Spearman rank correlation coefficient must be used to determine if a relationship exits between 
two variables when： 
(A) one of the variables may be ordinal 
(B) Both of the variables may be ordinal 
(C) Both variables are interval and the normality requirement may not be satisfied. 
(D) All of the above statements are correct. 

 
7. When the necessary conditions are met, a two-tail test is being conducted to test the difference 

between two population proportions. If the value of the test statistic z is 2.05, then the p-value is： 
(A) 0.4798 
(B) 0.0404 
(C) 0.2399 
(D) 0.0202 

 
8. The regression line  = 3 + 2x has been fitted to the data points (4,8), (2,5), and (1,2). The sum of 

the squared residuals will be： 

ŷ

(A) 7 
(B) 15 
(C) 8 
(D) 22 

 
9. Which of the following statements is not true? 

(A) Multicollinearity exists in virtually all multiple regression models. 
(B) Multicollinearity is also called collinearity and intercorrelation. 
(C) Multicollinearity is a condition that exists when the independent variables are highly correlated 

with the dependent variable. 
(D) Multicollinearity does not affect the F-test of the analysis of variance. 

 
10. In an ANOVA test, the test statistic is F = 6.75. The rejection region is F > 3.97 for the 5% level of 

significance, F > 5.29 for the 2.5% level, and F > 7.46 for the 1% level. For this test, the p-value is  
(A) greater than 0.05 
(B) between 0.025 and 0.05 
(C) between 0.01 and 0.025 
(D) approximately 0.05 
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II. Short Answers (60%) 
1. A plant produces sulfur bricks that are used for structure in high-stress industrial environments. The 

production process is currently molding bricks with a mean weight of μ=1.740 kilograms and a 
standard deviation of σ =0.03 kilograms. (10%) 
(a) For a random sample of 50 bricks, find the probability that the sample mean will exceed 1.745. 
(b) For a random sample of 50 bricks, find the probability that the sample mean will lie within 

±0.005 of μ. 
 

2. If X1, X2, X3 are three normally and independently distributed random variables with mean 7, 28, 6 
and variances 4, 12, 4, respectively. Suppose Y=2X1+X2+3X3 (10%) 
(a) Find the distribution of Y and its parameters. 
(b) If a random sample of size 150 taken from the distribution of Y, find the probability of sample 

mean lies between 59 and 61. 
 

3. The life of a certain type of device has an advertised failure rate of 0.01 per hour. The failure rate is 
constant and the exponential distribution applies. (15%) 
(a) What is the probability that 200 hours will pass before a failure is observed? 
(b) What is the probability that a failure is observed between 100 and 200 hours? 
(c) What is the mean time that elapses between failures? 

 

4. In order to test the hypotheses 
 0: 210 =− μμH  

 0: 211 ≠− μμH , 
we independently draw a random sample of 18 observations  from a normal population with 
standard deviation of 15, and another random sample of 12 from a second normal population with 
standard deviation of  25. If we set the level of significance at 10%, determine the power of the test 
when 521 =− μμ  (10%) 

 

5. A partial ANOVA table in a randomized block design is shown below： 

Source of Variation SS df MS F 
Treatments * 4 * * 
Blocks 3,120 6 * * 
Error * * 115  
Total 12,600 34   

(a) Fill in the missing values (identified by asterisks) in the above ANOVA Table. (7%) 
(b) Can we infer at the 5% significance level that the treatment means differ? (4%) 
(c) Can we infer at the 5% significance level that the block means differ? (4%) 
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F-distribution Table 
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