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                   Math 663-101, Spring 2011                  Name:_____________  
                                  Mid-Term Exam                                                      Student ID:______________  

March, 28. Please show the complete solution (with all steps) to each problem to receive perfect score! 
                    I pledge I have not violated the NJIT Honor Code_______________________  
1. The following data reflect the time in minutes between prescription drop-off and pick-up 

at a local pharmacy: 
8         15         7         6   4 20 3 6 4 3 

Compute the: 
a. Mean time between drop-off and pick-up.                                                             (2 points) 
b. The standard deviation in time between drop-off and pick-up.                              (2 points) 
c. Using 1 a. and 1 b. above find outliers in the data. Give reason for your answer. (8 points) 
d. Compute the first and third quartiles of this data.                                                  (4 points)                   
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2. The heights of children are approximately normally distributed at each age and gender. If the 
mean height for two year old females is 25 inches, with a standard deviation of 2.4 inches, 
find the following: 
a. The probability that a two year old female is between 24 and 26 inches.(8 points) 
b. Suppose that the smallest 5% and largest 5% of heights are considered “abnormal.” What 

range of heights is “normal”? Give answers to two decimal places accurate.        (10 points) 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
3. An HMO is considering a marketing plan to increase the numbers of patients who get flu 

shots, particularly patients with chronic diseases. Before implementing such a plan, some 
preliminary analyses are conducted. Available data indicates that 40% of patients with chronic 
diseases get flu shots.  
a. If 12 patients with chronic diseases are sampled at random, what is the probability that at 

least two patients get flu shots regularly?                                                                (8 points) 
b. If a particular clinic which is part of the HMO serves 5220 patients with chronic disease, 

how many would be expected to get flu shots? Also, what would be the standard deviation 
of the number of patients out of 5220 who would get flu shots?                             (4 points) 

c. If nobody out of 5220 patients showed up to get flu shots, would you consider it to be a 
rare event? Why? Or why not?                                                                                (4 points) 
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4. Scores on a standardized exam are assumed to follow a normal distribution, with mean of 
100 and standard deviation of 36. If a simple random sample of 5 exams is selected: 

a. What is the standard error of the exam scores?                                        (5 points) 
b. What is the probability that the sample mean score will exceed 125?     (8 points) 
c. Give justification for the method used in 4.b. above.                               (3 points)  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

5. A randomized trial is run to compare two competing medications for peripheral vascular 
disease. Fifty patients with the disease are randomized in to one of the two medication 
treatment groups. One of the outcomes is self-reported physical functioning. After taking the 
assigned medication for 6 weeks, patients provide data on their abilities to perform various 
physical activities, and a score is computed for each individual. The physical functioning 
score range from 0 to 100, with higher scores indicative of better functioning. 
The data are: 

Medication Number of patients Mean score Standard deviation of score 
1 25 70.6 24.4 
2 25 77.23 19.8 

       Based on the data, test whether Medication 2 is significantly better than Medication 1.  
a. Justify the test used. Take alpha = 0.05 for all tests used in this problem.         (10 points) 
b. Find the p-value of the test.                                                                                 (7 points) 
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6. An investigator wished to design a study to estimate the proportion of patients in a 
particular hospital whose primary insurance coverage is Medicaid. 

a. How many subjects would be required to estimate the true proportion within 3% 
with 98% confidence?                                                                               (7 points) 

b. Suppose a similar study was conducted in 2003 and produce the following 98% 
confidence interval for the proportion of patients in the same hospital whose 
primary insurance coverage was Medicaid: 27% ± 6%. If the point estimate from 
the 2003 study is used, how does that affect the answer given in 6.a.?    (7 points) 

c. Which answer a. or b. will cost less to implement? Explain.                   (3 points) 
                                                                                                         

 
 
 
     
 
 
 
 
 
 
 
 
 
 
 


