Chapter 7

Review Questions

(Revised 04/01/04)
1. Suppose that X is a normally distributed random variable with mean (X  and standard deviation (X.  Comment on the distributions of sample means of samples drawn from X having sizes 9, 25, 49, and 100.

All will be normal with mean (X, with standard deviations (X/3; (X/5; (X/7, and (X/10 respectively.
2. Suppose X is a random variable, mound shaped but not necessarily normal, with mean (X  and standard deviation (X. .  Repeat question 1 for X in this case. 

For sample sizes 9and 25 we can say nothing.  For sample sizes 49 and 100, same as in previous question.

3. Suppose the average height of males aged between 18 and 24 in the United States is 70 inches with a standard deviation of 3 inches. a. Find the probability that if a male between 18 and 24 years f age is randomly chose, his height will be between 75 and 77 inches. b.  If we take a random sample of size 36, what is the distribution of the sample means? c. Find the probability that the mean of the sample is between 75 inches and 77 inches. d Also find the probability that the sample mean is less than 68 inches.

a. 0.0379

b. normal, mean 70, standard deviation 0.5

c. 7.77E-24

d. 3.17E-5

4. Repeat problem 3 with samples of size 16, and assume the heights follow a normal distribution.

a. Same as above

b. Normal. Mean 70, standard deviation .75

c.    1.315E-11


     d.    .0038




5. Let X be a random variable that represents white blood cell count per cubic milliliter of whole blood.  Assume that X has a distribution that is normal with mean ( =7500 and standard deviation ( = 1750.  A test result of x < 3500 is an indication of leukopenia, an indication of bone marrow depression, the result of a viral infection.

a.   What is the probability that the result of a single test is less than 3500? .0111

b. Suppose a doctor uses the average of two tests taken a week apart.  What can you say about the distribution of the mean of these two samples?  Normal, mean 7500, standard deviation 1237.4 .  What is the probability that the mean is less than 3500? 6.1344E-4
c. Repeat part b for 3 tests taken a week apart. Standard Deviation will be 1010.3; P(mean < 3500)= 3.613E-5
d. How did the probabilities change in parts a, b, and c.  The probabilities decrease as the sample size increases.  What conclusion do you think a physician would draw if the mean based upon 3 tests was less than 3500?  The individual in all likelihood has the disease.
6.   Suppose someone said that the proportion of students that drive more than   15    miles to East Georgia College is .56.  

a. Can we justify using the normal distribution in this case?  Why or why not?  Depends on the sample size.
b. If this is the case and 20 students are randomly chosen. We may use the normal in this case, since np=11.2 and nq=8.8   What is the probability that between .47 and .57 drive more than 15 miles to school?  
The correction for continuity factor is .5/20 = .025.  Change the .47 to                .47-.025=.445 and the .57 to .57+.025=.595.  P(.445<p^<.595)=.4736.  Use st.dev. =√(.56)(.44)/20 =.1110
7. A candidate for public office believes that 62% of the voters in his district support him in his election bid.  Assuming that this is true, suppose there is a gathering of 30 voters.  What is the probability that between 40% and 50% of these voters support the candidate?  The continuity correction is .5/30 = .0167.
P(/40 < p^ < .50) = P(.3833 < p^ < .5167) = .1180. Use st. dev. =   √(.62)(.38)/30 = .0886
8. Suppose we have a group of SAT scores that are normally distributed with mean 850 and standard deviation 40.  We randomly select 64 of these scores.  Find values X1 and X2 so that the probability that the mean of these 64 scores lies between X1 and X2  is 95%.      X1 = 840.2,  X2 =859.8
