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STAT 3743, Practice Problems for Exam III.    Name: 
 
 
1. Let the random variable X have a p.d.f. of f(x) = 2(1−x), 0 < x < 1, and zero elsewhere.  

a) Find P(X < 0.5) = 
b) Find the c.d.f. of X. 
c) Find π 0.5 = 
 

2. An Uniform (0, 1) random number was generated from a random number generator and its value 
is 0.312. Use this number to generate a number from exponential distribution with θ = 5. (Use 
the Inverse CDF technique.) 

 
3. Assume that the distribution of weight of a certain type of rats is approximately normally 

distributed with a mean 1.8 and standard deviation of 0.2 lbs.  
a) Approximate the percentage of this type of rats with weights between 1.5 to 2.2 lbs.      

 
b) Approximate the 60th percentile.  

 
4. The lifetime of a certain battery is normally distributed with a mean value of 10 hours and a 

standard deviation of 2 hours. There are 16 batteries in a package. 
a) What is the sampling distribution (probability distribution of the statistic) of sample mean 

of a random sample of size 16 batteries?    
 
Name of the distribution:  ________________________________ 
 
Mean of the sampling distribution: _____________________________ 
 
Standard Error of the sampling distribution:   __________________________ 

 
b) What is the probability that the mean of a random sample of 16 batteries will be less than 

9 hours? 
 

c) If the life time of this type of battery is not normally distributed would the sampling 
distribution of the mean of a random sample of 16 batteries still the same as what you 
described in part a)? (Answer Yes or No and briefly explain why with one sentence.) 

 
 
5. A random sample of 9 batteries were taken and the their lifetime were recorded as the following:

  8.6 8.6 8.8  8.9 9.0 9.0 9.1 9.1 9.2    
      The data has passed the normality, and the normality assumption is reasonable.  

Find a 95% confidence interval estimate for the average lifetime of this type of battery. 
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6. In a survey for evaluating the use of calculator in the middle school math class, from a random 

sample of 700 math teachers, 73 of them responded that the calculator should not be used in 
middle school math class.  
a) Find a 95% confidence interval estimate for estimating the percentage of math teachers 

who do not agree with the use of calculator in middle school math class. 
 
b) If the above study was just a pilot study, and one wishes to construct a 95% confidence 

interval for estimating the percentage of math teachers who do not agree with the use of 
calculator in middle school math class with a margin of error 1%. How large a sample 
would be needed? 

 
7. A food engineer took a random sample of 7 apples from all apples of type A picked from a 

region in Ohio, and their diameters (in cm) are recorded and listed below. Find a 95% confidence 
interval for estimating the variance of the diameters of type A apples picked in this region. 
(Normality is assumed.) 
Data:   7.8,  8.1,  7.7,  7.7,  7.9,  8.0,  7.6  
 

8. In a research study, the investigators wish to evaluate two learning instruments. The investigators 
randomly selected some students to participate in the study and some students were selected 
randomly to use instrument A and the other  students used instrument B. A written test was then 
given to all students and the results are the followings: (Normality is assumed.) 
 
Instrument A:         6,   9,    6,   7,  8,  7,   8,  9  
Instrument B:       10, 11, 12, 10,  9,  9, 12 
 
a) Find a 95% confidence interval to estimate the difference between the average test 

scores for students took instrument A versus student took instrument B. Also, comment on 
whether there is significant difference between the two instruments for students’ learning by 
using the interval estimate.  

 
b) Find a 95% confidence interval to estimate the ratio of the variances, σA

2/ σB
2, of the two 

sampled populations. 
 

9. In a research study, the investigators wish to understand whether certain exercise program will 
be effective in reducing weight. The investigators randomly selected 5 subjects to participate in 
the study. The weights for the participants were measured before the program and 3 months after 
the program. The data (weight is pounds) is in the following table. 

 
Before program 160 173 154 160 140 
After program 145 159 146 159 136 

 
a) Find the 95% confidence interval estimate for the difference between the average weight 

before and after the program assuming that the differences follow a normal distribution 
pattern.  

 
b) Do you think the weight loss is statistically significant based only on the confidence interval 

that you found in a)?  (Answer Yes or No and briefly explain why with one sentence. 


