MAT 221 Final Exam May 3, 2004

Signature:

Instructions:
* You should have 12 pages (6 sheets), 12 problems.
e Write the answers and show the main steps of your work on this test sheet.

® Your final answers must include the appropriate units (e.g. dollars, dollars per
week, miles per hour, etc.)

e If you use a table, state the table used: for example, 1.887 (from table W).

e If you use a function on the TI83 or (TI89), write out the command you entered as
well as the result:

For example, 0.0668 (normalcdf (-10, -1.5, 0, 1)).

DO NOT WRITE ON THE REST OF THIS COVER SHEET!

(Your instructor will use this sheet for recording your scores.)
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Part 1: Chapters1 & 2

Problem 1 (8 points) Babe Ruth’s yearly home run totals for the 22 years 1914-1935 are:
0,4,3,2,11,29,54,59,35,41,46,25,47,60,54,46,49,46,41,34,22.6.
Barry Bonds’ yearly home run totals for the 18 years 1986-2003 are:

16,25,24,19,33,25,34,46,37,33,42,40,37,34,49,73,46,39.

a) (3 points) Make a back-to-back stem plot of these data.

b) (3 points) Give the five-number summaries of these data.

¢) (2 points) List any suspected outliers of each data set using the 1.5 x IQR rule.
If you think that there are none, say so.



Problem 2 (10 points) In a certain population the birth weight X of infants in pounds is
normally distributed with mean u, =7.75 and o, = 1.25.

a) (3 points) Find the probability that an infant will have a birth weight of less
than or equal to 6 pounds and 10 ounces ( recall there are 16 ounces in one
pound).

b) (2 points) Draw a labeled normal distribution curve for X and shade the area
that represents the percentage of infants whose weight fall between 7 pounds

and 9.75 pounds.

c) (3 points) What is the weight of the infant who is in the 90" percentile?

d) (2 points) Professor Judy has invented a charm index C which she asserts is
related to birth weight X by the formula C=2X + 10. Find the mean u ¢ and

standard deviation o ¢ of C.



Problem 3 (15 points) Consider the following data on heights (in inches) of
dating couples:

Observation: # i 2 3 4 S 6 7
Women (x- data) 60 66 64 66 65 70 65
Men (y- data) 64 72 68 70 68 71 65

a) (5 points) Make a scatter plot of the data
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b) (4 points) Given the following information,

¥=65.14,5=297,3 xyi=31179, 7 =68.29, 5, =2.98,

compute the correlation coefficient. Circle your answer below. (If you cannot
compute the correlation coefficient, circle the right-most option and use that value
to complete this problem.)

77 27 0 -27 -77 5
¢) (4 points) Circle the equation of the linear regression line for predicting y from x:

~ ~ ~

P=3572+5x P =6829, P=I811+.77x, P =5135+27x, Y =8522-27

d) (2 points) Using this regression line, predict the height of the date of a 58 inch
woman:



Part2: Chapters3 & 4

Problem 4 (4 points) A research team is interested in the possibility that aspirin or extra
vitamin A will decrease the number of heart attacks in adult males. They plan a
multiyear study involving 21,996 male physicians. Each will take an aspirin tablet or a
placebo each day and a vitamin A tablet or a placebo each day.

a) (1 point) Who are the subjects?

b) (2 points) List the treatment(s):

c) (1 Point) What are the response variable(s):

Problem 5 (3 points) We wish to take a sample of MAT 221 students. For each of the
following, circle the correct description of the sampling technique.

a) Select all of the students in section 1.
Circle one:  Simple random sample Multistage sample
Stratified random sample None of these
b) Write all student names on slips of paper and randomly select 30.
Circle one:  Simple random sample Multistage sample
Stratified random sample None of these

¢) Randomly select 3 sections and randomly select 10 students from each of these
sections.

Circle one:  Simple random sample Multistage sample

Stratified random sample None of these



Problem 6 ( 9 points) Let 4, B, and C denote events in a sample space with P(4) = .4,
P(B)=.75,and P(C)= .3

a) (3 points) Given that 4 and B are independent, compute

I P(Aand B) =

i P(AorB)=

iii. P(A|B)=

b) (3 points) Given that P(4 and C) = .18, compute

i P9 =

i, P(AorC)=

¢) (3 points) Using the information above and that P(4 and Band C) =.1 and P(B
and C' ) = .15 draw the Venn diagram for 4, B and C and label the eight separate
areas with their associated probabilities.



Problem 7 (10 points) On 8- sided die is rolled. Two of its sides are numbered 1, three
sides are numbered 5 and the remaining sides are numbered 8. If X is the random
variable that gives the number rolled, then

a) (2 points) Fill in the probability distribution for X

X | 1 3 5 8
Prob - [
b) Compute

[ show computations]

i (2 points) u,

[ show computations]

il (2 points) o,

c) Say we also have two additional standard 4 sided dice, each numbered from 1 to
4. Take as given that the random variable Y representing the sum of numbers
rolled on these two dice has the probability distribution.

Yy | 2 3 4 5 6 71 8

Prob | 1/1t6  1/8 3/16 1/4 3/16 1/8 1/16

For which 4, =5and o, =J—§-. Now let Z= X+, i.e., the sum of the three numbers
rolled on the three dice. Compute

L (2 points) uz= [ show computations]

ii. (2 points) o z= [ show computations]






























