Math 151      Exam 2       11/9/00       Name  ____________________________________

For credit show your work.

1.  For each part below, circle all answers that are correct or fill in the blank.

A.  If a row in a table of random digits is selected randomly, then probability that the last digit in the 

      row will be a 5 is           1/5        1/9       1/10        0.2      0.1

Corrected:  

B.  Suppose an experiment has 2 factors and each factor had 3 LEVELS.  If you use a 

     completely randomized design you will have      4       5      6    9    12               treatments.

C.  Using a(n) ________________________ often helps determine if there is a placebo effect in 

      an experiment.

D.  Lurking variables are sometimes confounded with a(n) ____________________ variable.

E.  Correlations based on averages are usually too _______________ when applied to individuals.

2.  Describe briefly examples of the following:

A. A way to choose 5 students from Wells in such a way that you get a probability sample that is 

     not a simple random sample.

B.  An example of a matched pair experiment.

C.  An example in which the population and the sampling frame are different.

D.  An example of a sampling technique for which increasing the sample size would very likely not  

     get better results.

3.   The sample space of a finite experiment is  S = { A, B, C, D ).  One probability assignment is listed in (i) below.  Give a different assignment in (ii) that satisfies the rules of probability.

     i)  P(A) =  1/4           P(B) =  1/4         P(C) =  1/4           P(D) =  1/4

    ii) P(A) =  ______     P(B) = ______    P(C) = ______     P(D) = _____

For each of assignments above find the following: [Note:  "and" means both must occur]

    i)   P(A or C) =  ______    P(B and D) = _____     P(S) = ______      P(B does not occur) = _____

    ii)  P(A or C) =  ______    P(B and D) = _____      P(S) = ______     P(B does not occur) = _____

4.  A article discussing the relationship between two variables gives the following regression line:

eq\o(y,\s\up3(^))eq \o(y,\s\up3(^))eq\o(y,\s\up3(^)) = 8.9 - 2.1x       It also states that 90% of the observed variation is explained by this relationship.

Answer all of the following that you can, and say NOT KNOWN if there is not enough information to find the answer.  Describe any calculations you make.

A.   The predicted value for eq \o(y,\s\up3(^))eq\o(y,\s\up3(^))  when x = 2.      ____________

B.    The observed value for eq \o(y,\s\up3(^))eq\o(y,\s\up3(^))  when x = 2       _____________

C.    Do the values of eq \o(y,\s\up3(^))eq\o(y,\s\up3(^))  increase or decrease as the values of x increase?   ____________

D.   The value of the correlation coefficient is  ____________.

E.   The point (3,2) is on the scatterplot that led to this 

       regression line.  The residual associated with this point is    _____________

5.  Briefly describe the meanings (for this course) of 4 of the following:

extrapolation       influential point          N(9,1.1)            parameter          double-blind 

i)

ii)

iii)

iv)

6.  Given this probability density for X described by the picture below, answer the following questions.  (The first rectangle is .25 units high and the second rectangle is .5 units high.

                     The first rectangle goes from 0 to 2 and the second goes from 2 to 3.)

A.  P(X ( 1)  =  ____________

                                                                                                  .5

B.  P(X = 1)  =  ____________

                                                                                                .25
C.  P(X > 2)  =  _____________                                               

D.  P(1.3 ( X ( 2.5)  =  ______________                                     0           1           2          3

*E.  If  P(X ( N) = 0.1 then what is the number N?    ___________

7.  Fill in the blanks:

A.  The Law of Large Numbers tells us that as we increase the number of observations

then _____________________ gets closer and closer to ____________________.

B.  If the standard deviation of a normal distribution is (, then the standard deviation of 

the sampling distribution with sample size n from this distribution is  ______________.

C.  The Central Limit Theorem is important in applying statistical methods because 

___________________________________________________________________

______________________________________________________________________

8.  You design a sample survey to determine what percent of registered voters in your precinct

     are in favor of a proposed gun control bill.  You need a random sample of 50 voters from

     a list of 885 voters.

A.  Using row 125 of the Random Digits Table, list the first 4 voters that should be chosen.

B.  Questionnaires are sent to the fifty voters but only forty returned them.  What statistical errors or 

     problems arise if you ignore the fact that 10 people did not return the questionnaire.  Explain.

C.  Suppose 22 of the 40  (or 55%) of the returned questionnaires favored the gun control bill.

     What is the lowest and highest possible percent favoring the bill for the original sample of 

     50 voters.

9.  Suppose a manufacturer says that the life of their light bulbs are normally distributed with a mean life of 1000 hours with a standard deviation of 240 hours.   Find the following:

[Show the diagram and calculations you use.]

A. The probability that a randomly selected light bulb lasts less than 850 hours.  

B.  The probability that the mean of a sample of 25 light bulbs is less than 850 hours.

C.  The number of hours H such that the probability that the mean of a random sample of 25                                                                                             
light bulbs is greater than H, is .04.  [That is, Find H if P(eq \o(X,\s\up8(()) eq\o(y,\s\up3(^))> H) = .04]

