January 2008 Statistics Regional

Unless specified in the question, the answer must be exact. NOTA is “None of the
Above”,

1. The Deerfield football stadium has 8000 seats, 4500 on the Deerfield side and the rest
on the visitors® side. For the game last Friday, all seats in the stadium were sold out.
63% of the Deerfield fans bought a bottle of water and 78% of the visiting fans bought a
bottle of water. Given that a fan bought a bottle of water, find the probability that the fan
was sitting on the Deerfield side.
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2. A new drug was given to a volunteer group of 50 people who had high blood pressure.
35 people from the group had lower blood pressure after taking the drug. What should
we conclude about the effectiveness of the drug?

a) The drug was effective in 70% of the cases.

b) Since the group knew they were being given the drug, we can conclude nothing.

¢) Since the 50 people were not an simple random sample, we can conclude nothing.

d), Since there was no control group that received a placebo, we can conclude nothing.

¢) NOTA

3. The following are statistics about the sets X and Y: X =53, 5, =5, Y =71, 5, =12.
Given that X and Y are independent, find the mean and the standard deviation of the set

(X+Y). The answers are in the form (mean, standard deviation).
a) (62,13) b) (62,17) ) (124,13) d) (124,17) e) NOTA

4, Preliminary research shows that 81% of respondents agreed with the statement, “I am
confident that my Statistics teacher will help me pass the AP exam.” How many people
must be sampled to estimate the true proportion within £0.06 with 95% confidence?
Answer the question using the appropriate chart.

cay115 b)116 c¢) 164 d) 165 e) NOTA

5. Suppose 30% of students at Smith High wear glasses. Mrs. Jones is monitoring the
main hallway in between classes. Let X = the number of students that must walk by until
Mrs. Jones sees a student wearing glasses. The probability that a student wearing glasses
walks by before X =6 is

a) .882351 b) .83193 ) .07203 d) .050421 e) NOTA

6. We want to draw a sample of 5 without replacement from a population of 50 students
who have taken the AP Statistics exam. If the students are labeled 01, 02, 03, ..., 50 and
the following line is from a random digit table

73676 47150 99400 01927 27754 42648 82425 36290
Which of the following represents the sample of 5, starting from the left?
a) 6,47,15,9,1 b) 50,40,1,42,24 ¢)50,40,19,27,44 d) 7,36,47,15,9 ) NOTA
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7. The following information is a summary about a data set of bowling scores from the
Okahumpka Bowling League.
Xx=174, s, =20, minx =110, @, =132, med =150, Q, =183, max x = 250
What is the largest integer value for an outlier on the lower end?
a)55 b)8l ¢)99 d)110 e) NOTA

8. A research firm wants to find the country’s reaction to a speech by a politician running
for President. To insure a very narrow confidence interval, they decide to interview 4000
adults. The firm randomly selects 8 states and then selects 10 zip codes at random from
each state. Finally, 50 people from each zip code area are selected at random. This
method of sampling is _

a) simple random sample b) systematic sample ¢) stratified sample

d) multi-stage sample e} NOTA

9. The coefficient of determination is equal to .64. What is the value of the correlation

coefficient?
a) 4096 b) 64 ¢).8 d)-.8 e) NOTA

10, The mean of Mr. Morris® Algebra exam was 78. Johnny scored an 85 on the exam,
which placed him at the 75.8 percentile in the class. Given that the exam scores formed a
normal distribution, find the standard deviation of the scores. Use the appropriate chart
to answer the question.

a) 5306 b)7 )10 d)13 e) NOTA

11. Given the following information about two sets X and Y:

X =105, =12, Y =150, 5, =18, r =.6, find the equation of the line of best fit in slope

intercept form.

9 111 2 9 2
a)y y=—x+— b) y==x+45 =—x-30 d) y=-x+108 &) NOTA
Yy=ptt g D y=ox ) ¥=15% )y=gx+ e)

12. Given P(A)=.6, P(B)=.4, P(A|B)=.8, find P(B' A).
a) no solution b)1 c) ]—85- d) % e) NOTA

13. In Ms. Lambert’s class, 21 students take Math, 20 students take Science and 17
students take History. 10 take Math and Science, 7 take Science and History and 9 take
Math and History. 6 students take all three classes and each student takes at least one of
the three classes. Find the probability that a student takes at least two classes.
4 7 4 7
— b)) — — d) — NOTA
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14. Which of the following is NOT a condition for a chi-square test?

a) The data must be randomly selected. b) The data must be independent.

¢} All expected cell counts must be at least 1. d) No more than 20% of the cells
can have an expected value less than 5. €) NOTA

15. Mr. Carter is looking for more agile athletes for his basketball team. One of his
requirements is that his players know how to jump rope. The probability of a student
knowing how to jump rope at his school is .35. Six students try out for the team. What is
the probability that at least four of the students know how to jump rope?

a) 751513 1174239 285719 1217307

———— b)) ————— ) d) e) NOTA
6400000 10000000 12800000 12800000

16. An auto mechanic team claims that at a pit stop they can change all four tires and fill
the gas tank in 15 seconds. A driver is skeptical of this claim and thinks the team can’t
be that fast. What are the null and alternative hypotheses that the driver should test?

@ Hy u=15H, :pu<15 by H,:u<I5H,:u>15 ¢) H:p=15H :u=15 d) H:p=15H, 1u>15 ¢) NOTA

17. Find the mean of the following discrete distribution.
X 2 6 12 18 21
P(X) 3 1 A5 2 25
a)ll b 118 ¢)11.85 d)12 e) NOTA

18. Find the standard deviation of the following discrete distribution. Round your
answer to two decimal places.

X 3 7 9 12 15

P(X) 2 .16 2 A2 .32

a) 460 b) 446 c¢) 4.12 d) 223 e) NOTA

19. David has two jars of marbles. Jar A has 5 red marbles and 7 blue marbles. Jar B
has 4 red marbles and 9 blue marbles. David randomly chooses two marbles out of Jar A,
one at a time and without replacement. He places both of these marbles into Jar B and
then randomly chooses a marble from Jar B. Find the probability that the marble David
chooses from Jar B is red.

463 248 29

a) b) c) — d) 61 ¢) NOTA
1980 495 90 90

20. Ms. Lynch gives a Pre Calculus test. The results of the test are a mean of 63 and a
standard deviation of 4. She feels the results are too low, so she multiplies everyone’s
score by 1.5 and then subtracts 9.5 from everyone’s score. Find the new mean and
standard deviation of the test results. The answers are in the form (mean, standard
deviation).

a) (94.5,6) b) (85,3.5) «c¢) (85,6) d) no solution e) NOTA
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21. Ujas is taking a statistics class at a local community college. The class grade
consists of four categories: projects, quizzes, midterm exam and the final exam. The
projects are worth 20% of the grade, quizzes are worth 30% of the grade, the midterm
exam is worth 15% and the final exam is worth 35%. Ujas earns a grade of 83 on the
projects, 91 on the quizzes and 80 on the midterm exam. He is taking the final exam
today. What is the minimum grade Ujas needs to get on the final exam to get an average
of 90 for the course?

a) 97 b) %2- c) 98 d) 99 e) NOTA

22. When events A and B are independent, which of the following are true?
. P(A)P(B)= P(ANB) 1L P(A|B)=P(B) Iil. P(AUB)=P(A)+ P(B)- P(AN B)
aylonly b) Hlonly c¢) Hand Il d) IILIII e) NOTA

23. 34% of students in Mu Alpha Theta are sophomores in high school. 200 members of
Mu Alpha Theta are randomly selected to participate in a survey. Find the standard

deviation for this situation. Round the standard deviation to three decimal places.
a) 44.880 b) 11.489 ) 8246 d) 6.699 ¢) NOTA

24. Which of the following are true statements?
I. The alternative hypothesis is stated in terms of a population parameter.
II. If a sample is large enough, the necessity for it to be a simple random sample is
diminished.
HI. If the P-value is .05, the probability that the null hypothesis is correct is .05.
a) lonly b)Y Honly c¢)landll d) 111 ) NOTA

25. Hayley is bored in Mr. Sleet’s Statistics class. She gets out a die and starts rolling.
She rolls the die 102 times before Mr. Sleet tells her to stop. The results of her rolls are
as follows:

Value 1 2 3 4 5 6

Number of times 13 20 15 12 16 26

Determine the chi-square value if Hayley were to perform a goodness of fit test to
determine if the die is fair.

07 5227 8 d)17 e NOTA
1040

26. The Spanish club at Shermer High School is 37% female. The sponsor of the club
randomly chooses 150 members. Find the standard deviation of this situation. Round

your solution to three decimal places,
a) 2.145 b)4.602 ¢)5913 d)34965 ) NOTA
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The following information is to be used for questions 27 and 28:

The Phillip Shopkin Algebra test is given to all incoming 9™ graders to determine their
Algebra skills. The possible score on the test ranges from 0 to 50. A random sample of
students are selected and they are given the test. The results of the test are as follows:

Gender Number of students Mean Standard deviation
Male 41 28.32 491
Female 37 27.13 3.72

27. Using the information above, determine the t-score for the data to help determine if
there is a difference between the scores of boys and girls. Assume the difference to be

positive. Round the t-score to three decimal places.
a) 225 b) 981 ¢)1.190 d) 1.213 e) NOTA

28. Using the information above, determine the degrees of freedom to be used to help
determine if there is a difference between the scores of boys and girls. Use the

appropriate chart to answer the question.
a)36 b)Y40 )74 d)T7 e) NOTA

29. A card is drawn from a standard deck (no jokers). Find the probability that the card
is a jack or black.

5 6 7 11
Dot gl i TA
Ve O 913 Dopg ONO

30. Find the standard deviation of the following set: {2, 6, 12, 17, 23}.

Jiato . 282
D5 D

a) 7510 b) 8.396

¢) NOTA
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1. B. Of the 4500 Deerfield fans, 63%, or 2835 fans buy water. 78% of visiting fans, or
2730 fans, buy water. A total of 5565 fans bought water. Of those, 2835 were from
Deerfield. So the solution is 2835 _ gz

5565 53
2. D. Without a control group, the effectiveness of the drug can’t be determined. There
could be confounding variables which also might have lowered the blood pressures.
3. C. To find the mean of the set, you add the two means together to get the solution.
To find the standard deviation of the set, square the two individual standard deviations,
add them up and take the square root to get the solution.

4, D. To find the solution, use the formula for margin of error, whichis m =z Bﬂj—)
n

When you plug the given information in and 1.96 for z using the z-score chart, you get

.06=1.96 81C19)
n

5. B. This is a geometric situation. You must find the probabilities of seeing the first
student with glasses for each of the situations from 1 student to 5 total students and add
the five probabilities up to get the answer.
6. C. Working from the left, the first number is 50 because the other numbers before it
are greater than 50. 27 appears twice, so you must skip it the second time and then 44
becomes the fifth number selected.
7. A. To find possible outliers, find the IQR, or Q, — Q,. In this problem, the IQR is 51.
Multiply that by 1.5 and get 76.5. Subtract that from Q, and get 55.5. So the greatest
integer that can be an outlier is 55.
8. D. A multi-stage sample takes an SRS of each full subgroup of a population and then
takes an SRS of the remaining subgroups.
9. E. The coefficient of determination is equal to r*. Because we aren’t told anything
about the data set, we don’t know if the correlation coefficient, r, is positive or negative.
10. C. To find the solution, use the z-score formula and plug in the given information
85-78

=7

sd

. Solving for n gives you 164.2264, which rounds up to the answer.

along with the z-score of .7 which you get from the z score chart. You get
which leads to the solution.

11. A. The formula for the line of best fitis y-y = ri(x - X). Plugging the values in
s

. 1
gives y-150= .6(1—2-)@ -105) = y—-150= 9(x -105) = y —150 = 9x -94.5 which

leads to the final solution.
. o . . . P(ANB)
12. D. First you must find the probability of the intersection using P(A1B) = W

P(ANB)

Plugging the values in gives .8 = . So the intersection equals .32. Therefore, A

only is .28, B only is .08, and neither is .32. So,



pBiay-LENA) 28 _ 7

P(A) 6 15
13. B. Plug the numbers into a Venn diagram. They are too big, so subtract the number
of students who take all three classes from the numbers involving two classes. You then
find that 8 students do Math only, 9 do Science only and 7 do History only. The total
number of students in the class is 38. There are 14 students who take two or more

classes, so the solution is li = i—
38 19

14. E. All of the statements were true of chi-square testing.

15. A. This is a binomial situation. You must find the probability of finding 4 students,
5 students and 6 students who can jump rope individually. Then add the three
probabilities together to get the exact solution.

16. D. Since the driver thinks it can’t be that fast, he believes it is slower than 15
seconds, Therefore, the alternative is greater than 15.

17. C. Multiply the value by its probability and add the results together to get the
solution.

18. B. Find the mean, which is 9.76. Subtract the mean from each value, square the
differences, multiply the squared differences by their probabilities, add them up and take
the square root to get the solution, which rounds to the given answer.

19. C. There are four possible outcomes out of Jar A. They are RR, BR, RB, and BB.
Then find the probability of getting a red marble from Jar B after each of those situations.
Find the probability of each situation and add the four probabilities together to get the
solution.

20. C. When you multiply by 1.5, the mean becomes 94.5 and the standard deviation
becomes 6. When you subtract 9.5 points, the mean drops to 85 and the standard
deviation remains 6.

21. B. To find the average, first find Ujas’ grade up to this point.
83(.2)+91(.3)+80(.15)=55.9. To get a 90 for the course, Ujas must earn at least 34.1
points on the final exam, which is equal to .35x. So, .35x = 34.1. The value of x is the
answer.

22. E. The answer is | and III. 1 is the definition of independent events. III is the
definition of union. For statement II. P(A|B)= P(A) when A and B are independent.

23. D. The formula for standard deviation of a binomial distribution is ~/np(1- p).

Plugging the given values produces \/500(.34)(.66) = /44.88 = 6.699 to 3 decimal places

24. A. Hypothesis tests assume simple random samples. The p value does not give the
probability that the null hypothesis is true; it gives the probability of such an extreme
value, assuming the null is true.

obs - exp)’

25. C. The formula for chi-square is 2 ( . The expected value in this

exp
problem is 17, or the mean of 102 rolls. When you use the formula, you get the
2 2 2 z 2 2
(13-17) N (20-17) . (15-17) . (12-17) . (16-17) . (26-17)
17 17 17 17 17 17
equals the answer when you add the six results.

following: , which



26. C. The formula for the standard deviation of a binomial distribution is ~/np(1- p) .
When you plug p into the formula, you get the solution to three decimal places.

—_— xl X

2
Sy Xt
—_ + ——
nX n.l"

assuming the difference to be positive, you get the solution to three decimal places.
28. A. The degrees of freedom used is the smaller of the two sample sizes minus one
when using the chart. In this case, 37-1 = 36.

27. D. Use the formula for t-score which is =. When you plug the numbers in

29. C. The formula is P(JUB)=P(J)+P(B)—-P(JHB)=i+§—£--2§—=—7—

52 52 52 52 13
30. D. Find the mean, subtract the mean from each value, square the differences, add the
results up, divide by (n-1), or 4 in this case, and take the square root to get the solution.
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1. Use the following chart to answer each part of the question. Assume each part is
independent of every other part. Assume each student takes only one of the classes.

Pre Calculus (P) English (E) Chemistry (C)
Male (M) 27 30 21
Female (F) 15 30 16
Find the probability of the following:
Ay P(CIM) B)YP(ENF) C)PMP)
Find the exact value of the following: A+B+C
2. Roque is a tennis player who gets in 72% of his first serves. Use this information to
answer the following parts. Assume each part is independent of every other part.
A) During a three set match, Roque hits 82 first serves. Find the probability that Roque
gets exactly 60 first serves in. Round your answer to four decimal places.
B) The next day, Roque practices his first serve. He takes 150 first serves. Find the
standard deviation of this situation. Round your answer to four decimal places.
C) During his next match, Roque hits 54 first serves. Find the probability that Roque
gets at least 40 first serves in. Round your answer to four decimal places.
Find the exact value of the following: A+B+C
3. The election for the Mu Alpha Theta President is about to take place. One candidate
from each of the three regions of Mu Alpha Theta is running for President. Anna is from
Region 1, Bill is from Region 2, and Connie is from Region 3. Region 1 comprises 24%
of the total votes for President. In Region 1, 40% of voters vote for Anna, 32% for Bill
and 28% for Connie. Region 2 comprises 36% of the total votes for President. In Region
2, 34% vote for Anna, 50% vote for Bill and 16% vote for Connie. Region 3 comprises
40% of the total votes for President. In Region 3, 20% vote for Anna, 25% vote for Bill
and 55% vote for Connie. Use the information to answer the following parts. Each part
is independent of every other part.
A) What percent of the total vote will Anna get?
B) What percent of the total vote will Bill get?
C) What percent of the total vote will Connie get?
Find the exact value of the following: 2A+B-C
4. The height of female students at Great Falls High School is measured in inches, and
the data forms a normal distribution. The mean of the data is 64 inches with a standard
deviation of 4 inches. Use the information to answer the following parts. Each part is
independent of every other part. Use the appropriate chart to answer each part.
A) Find the probability that a female student is taller than 70 inches.
B) Find the probability that a female student is shorter than 59 inches.
() Find the probability that a female student has a height between 59 and 70 inches.
D) Find the probability that a female student is taller than 71 inches or shorter than 54
inches.
Find the exact value of the following: A-B+C-D
5. Given the following information about two sets X and Y:

X=-12,5,=4,Y=48,5,=9,r=.30

find the following:
A) the slope of the line of best fit



B) the y intercept of the line of best fit

C) the x intercept of the line of best fit

D) the value of the residual when X = 6 and Y = 80.

Find the exact value of the following: A+B+C+D

6. Let X = {the positive integral factors of 60}. Find the following:

A) the mean of set X. B) the median of set X. C) the interquartile range of set X.
D) the variance of set X.

AD

BC

7. The following is the distribution of scores from Mr. Spencer’s [B Math Exam.

Find the exact value of the following:

Score 3 4 5 6
Frequency 4 2 15 10

Find the following: ‘

A = the mean of the distribution B = the standard deviation of the distribution
Find the exact value of the following: AB

8. Alex Jacob loves to play cards. He has a standard deck (no jokers). He draws a card
from the deck, observes the card, and replaces the card within the deck. Use this
information to answer the following parts. Each part is independent of every other part.
A = the probability that it takes Alex three draws before he gets an ace.
B = the probability that it takes Alex more than four draws to geta face card.
C = the probability that Alex draws a black card in three draws or less.
AC

B
9. Mr. Jones gives his Algebra 1 midterm. The results of the midterm are a mean of 71
with a standard deviation of 6. Mr. Jones curves the exam so that the new mean and
standard deviation of the midterm is 78 and 4, respectively. This curve can be
represented by the equation y = mx + b, where x is the original score and y is the curved
score. Use the information to find the following parts. Each part is independent of every
other part.
A = the value of m in the equation. B = the value of b in the equation.
C = John’s curved score, given that he got a 60 on the midterm.
D = Amy’s original score, given that she got an 85 after the curve.
Find the exact value of the following: A+B+C+D

10. Suppose that 73% of an simple random sample of 100 students taking a Math class in
the morning like Math, while only 62% of an simple random sample of 150 students
taking a Math class in the afternoon like Math. Establish a 90% confidence interval
estimate for the difference between the two times. Use the appropriate chart to answer
the question. Assume a positive difference and round each end of the interval to six
decimal places.

11. The heights of students in Mrs. Martinez’s class are normally distributed. 5.82% of
the students are greater than 75 inches and 3.59% of students are less than 60 inches.
Using the appropriate chart, find the following:
A = the mean of the distribution B = the standard deviation of the distribution
Find the exact value of the following: A+B

Find the exact value of the following:



12. Given P(A) = % P(B)= %, and P(A|B)= %, find the following parts. Assume
each part is independent of every other part.

a= P(BIA) b= P(AUB) c¢= P(A'IB") d= P(B'lA)

Find the exact value of the following: abed

13. The population of Matthews High School is comprised of 40% freshman, 30%
sophomores, 15% juniors and 15% seniors. Dr. Spelling’s statistics class is comprised of
20 freshman, 15 sophomores, 10 juniors and 5 seniors. Find the following:

A = the chi-square value to help determine if Dr. Spelling’s class is representative of the
population of the school.

B = the number of degrees of freedom if a chi-square test was to be performed.

Find the exact value of the following: 4

B
14. The breakdown for Mr. Hale’s Math Studies class is as follows:

Grade 1 2 3 4 5 6

Percentage .01 .01 .02 .15 48 .33

Find the following about Mr. Hale’s Math Studies class:

A = the mean of the class B = the variance of the class, rounded to two decimal places.
Find the exact value of the following: AB

15. Given the following set of data X = {10, 20. 30, 40, 50, 60, 70, 80, 90, 100}, find the
following:

A = the mean of the data B = the median of the data

C = the interquartile range of the data D = the standard deviation of the data

Find the exact value of the following: A-B+ %
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. 354355 . For Part A, first find the number of males, and of the males, 21 are in
350558
Chemistry. SoPart A= % = 5—{6_ For Part B, there are 30 female English students and
30

139 total students, So Part B = 139" For Part C, there are 97 students who are not in Pre

Calculus. Of those students, 51 are male, SoPartC = -;% The sum of the three parts is

equal to the solution.
2. 6.0295. For part A, it is a binomial situation. The answer is binompdf(82, .72, 60) =
.0963 to 4 decimal places. For part B, use the formula for standard deviation of a

binomial situation, which is -\/ np(1- p). When you plug in the values, you get

+/30.24 = 5.4991 to 4 decimal places. For part C, it is a binomial cumulative situation.
The solution is 1- binomedf (54, .72, 39) = .4341 to 4 decimal places. The sum of the
three parts is the solution.
3. 60.88. To find the total vote from each candidate, multiply the percent of the total
vote for the region times the percent of the vote the candidate will get from that region.
For part A, Anna will get ((24)(.4)+(.36)(.34)+.4(.2) = 29.84 percent. Bill will get
24(.32)+.36(.5)+.4(.25) = 35.68 percent. Connie will get .24(.28)+.36(.16)+.4(.55) =
34.48 percent. The solution is 2(29.84) + 35.68 — 34.48 = 60.88.

raw — mean

4. .7425. Each part is solved by using the z-score formula, where z = — g For
5

part A, the z score is 1.5, and since it’s greater than, the probability is .0668. For part B,
the z score is -1.25, and the probability is .1056. For part C, use the results from the first
two parts to get (.9332-.1056) = .8276. For part D, there are two separate calculations
and the probabilities are added together. The two z scores are 1.75 and -2.5. Using the
appropriate probabilities, you get .0401 and .0062 respectively. The sum of them
produces the answer for part D, or .0463. The final result from all four parts is (.0668 -
1056 +.8276 - .0463) = .7425.

5. —-—%21 The formula for the line of best fitis y -y = r(ﬁ-)(x - X). Plugging the values
A

inleadsto y-48 = .3(%)& +12) > y-48=.675(x+12) > y-48=.675x + 8.1,
Therefore, y = .675x +56.1. So part A =.675 and part B = 56.1. Part C is solved by

setting y=0. When y=0, the solution is 94-8 . Part D is solved by plugging 6 in for x

and the result for y is 60.15. The residual is (observed — predicted) = 80 — 60.15 = 19.85.
The final solution is (.675 + 56.1 - 1;’_8 1 19.85)= =367

72
7
6. 1272— The factors of 60 are {1, 2, 3, 4, 5, 6, 10, 12, 15, 20, 30, 60}. The mean of the

set is 14, the median of the set is 8, the interquartile range of the set is 14 (17.5-3.5), and



the variance of the set is 08 . To find the variance, subtract the mean from each value,

square the differences, add them up, and divide by (n-1) or 11. The final result is
14 3108

7 3108 777

8(14) 88 22

210

7. = The mean of the distribution is 5. When you subtract the mean from each

value, square the differences and add them up, you get a total of 28. Divide by (n-1), or

30, in this case, gives a variance of % The standard deviation is the square root of that,

V210

or I When you multiply the mean by the standard deviation, you get the solution.

819

8. 5 or .1638. For Part A, the first two draws are not an ace and the third is. This

: 12/ 1) 144 : ; :
gives you [—=| | —|=——. For part B, the formula is (1 - p)". Plugging the numbers

13/\13) 2197
4
in gives you (1 - %) = 15(;% For part C, the probability of drawing a black card on

the first draw is .5, the second draw is .25, and the third draw is .125, for a total of .875,
144 ( 7
2197 8) _ 819
10000~ 5000°
28561
9. 3—21 or 183.5. To find part A, you must transform the standard deviation from 6 to 4.

or % Plugging the results into the expression gives you

To do this, you must multiply by 23- When you multiply the original mean by %, you get
142 92 . e e
=5 To get a new mean of 78, you must add 3 That is part B. So the equation is in

the form y = —i—x + % To find John’s curved score, plug 60 in for x and you get 2—;—2-

To find Amy’s original score, plug 85 in for y and solve for x and you get 81.5. The final

solution is ~2§+%+-2-13+81.5=183.5.

10. (.012103,.207897). The formulais (p- p)+ zvlp(l —Pp) + pd-p) . Plugging the
n

n

information in gives (73 -.62) + 1.645\F' 3(27) + 62(.38)
100 150

you find the endpoints of the interval and round appropriately, you get the solution.

=.11%.0978970814. When




1. —-21‘-‘—22 Each piece of information is plugged into a z score formula. They are

337

-1.8= 60— mean and 1.57 = 75;:@ by using the z scores from the chart. Solving

sd s
by elimination gives a standard deviation of %(-)79 Plugging this into one of the

22920. The sum of the two fractions is the answer.

equations produces a mean of

12. 37(—}— To solve each part, use the P(A|B) information to find that P(AN B) = % So,

the probability of A only is .1, the probability of B only is .4, and the probability of
“neither is .3. Use this information to find each part. Part A equals %, part B equals 1—76,

part C equals % and part D equals % When you multiply the four parts, you get the

solution.

obs - exp)’

13. % ‘The formula for chi-square is E( . The observed values are given in

exp
the problem. The expected values are 20 freshman, 15 sophomores, 7.5 juniors and 7.5
seniors. Using the formula, the exact chi-square for this problem is

20-20)° (15-15)" (10-7.5)" (5-7.5)
(20 ) + ( ) + ( ) + ( ) = §- The number of degrees of freedom

20 15 7.5 7.5 3

is (n-1), or 3, in this problem. Therefore, when you divide the two results, you get the
solution.

14. 4.1067 or 41067
10000

. To find the mean, multiply the grade by its percentage and add

the products. Your result is 5.07. To find the variance, subtract the mean from each
value, square the differences, and multiply those by their respective percentages and add
those products. The exact variance is .8051. However, the directions said to round to
two decimal places, so part B is .81. The answer is the product of the two parts.

V330

15. T The mean of the data and the median of the data are 55. The interquartile

range is (80-30), or 50. The standard deviation is found by subtracting the mean from
each value, square the differences, add them up, divide by (n-1), or 9 in this case, and

5+4/330
3

take the square root. The standard deviation is equal to

. When you plug the

numbers into the expression and simplify completely, you get the solution,



Janaury 2008 Statistics Solutions

LB 354355
350558
2. D 2. 6.0295
3. C 3. 60.88
4. D 4. 7425
5, B 5, 467
72
6. C 6. 17
22
7. A 7. Y210
3 .
8. D 8. il?—or 1638
5000
9. EC D 9.§gzor 183.5
10.C 10. (012103, .207897)
1. A 11, 2420
337
7
12.D 2. =
60
13.B 3.2
9
14.E 14. 4.1067 or 11067
10000
15. A 15, Y330
11
16.D
17.C
18.B
19.C
20.C
21.B
22.E
23.D
24. A
25.C
26.C
27.D
28.A E
29.C

30.D



2006 AP® STATISTICS FREE-RESPONSE QUESTIONS (Form B)

Table entry for z is the
probability lying below z.

Table A (Confinued)

z 00 .01 02 03 04 .05 .06 .07 .08 .09

0.0 5000 5040 5080 5120 5160 5199 5239 5279 5319 5359
0.1 5398 5438 5478 5517 5557 5596 5636 5675 5714 5753

o2 | 5793 5832 5871 5910 5948 5987 6026 6064 6103 6141
03 | 6179 6217 6255 6293 6331 6368 6406 6443 6480 6517
9] , , 6844 6879
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2006 AP® STATISTICS FREE-RESPONSE QUESTIONS (Form B)

Probability

Table entry for z is the
probability lying below 2.

Table A Standard normal probabilities
z 00 ot 02 03 04 05 06 07 08 09
24 | 0003 0003 0003 0003 0003 0003 . 0003 0003 .0002
"33 | 000s 0005 0005 0004 0004 0004 . 0004 0004 .0003
32| e007 0007 0006 0006 0006 0006 . 0005 0005 0005
31| o010 o009 0009 0009 0008 0008 . . 0007 0007
300 0013 0013 0013 0012 0012

|

o4 3446 3409 3372 3336 3300 3264 322 3192 3156 3121

-0.3 3821 3783 3745 3707 3669 3632 3594 3557 3520 3483
-0.2 4207 4168 4129 4050 4052 4013 3974 3936 3897 3859
-0.1 4602 4562 4522 A483 4443 4404 4364 4325 4286 4247

-0.0 .5000 .4960 4920 4880 4840 4801 476l 4721 4681 4641

12



2006 AP® STATISTICS FREE-RESPONSE QUESTIONS (Form B)

Table entry for p and
C is the point * with
probability p lying
above it and
probability C lying
between —1* and 1*.

Probability p

Table B r distribution critical values

Tail probability p
df .25 .20 15 .10 05 025 02 01 005 0025 001 .0005
1] 1.000 1.376 1.963 3.078 6.314 12.71 15.89 31.82 63.66 127.3 3183 636.6
2 816 1.061 1,386 1.886 2920 4303 4.849 6.965 9.925 14.09 22.33 31.60
3 765 978 1.250 1,638 2353 3182 3482 4541 5.841 7453 10.21 1292
4 741 841 1.190 1.533 2132 2.776 2999 3,747 4.604 5.598 7173 8610
5 2.571 2,757 4.032

50% 60% T0% 80% K% 95% 96% 98% 99% 99.5% 99.8% 99.9%

Confidence level C

14



2006 AP® STATISTICS FREE-RESPONSE QUESTIONS (Form B)

Probability p

Table entry for p is the point
{x%) with probability p lying

above it.
)
Table C  z? critical values
Tail probability p

df 25 .20 15 .10 05 025 .02 01 .005 0025 .001 L0005
1 1.32 1.64 2.07 2.71 3.84 5.02 541 6.63 7.88 9.14 10.83  12.12
2 2.77 322 3.79 4.61 5.99 7.38 7.82 921 10.60 11.98 13.82 15.20
3 4.11 4,64 5.32 6.25 7.81 9.35 9.84 11.34 12.84 1432 1627 17.73
4 5.39 5.99 6.74 7.78 .49 11.14 11.67 13.28 14,86 1642 18.47  20.00
5

&

49.24 51.81 55.76 60.44 63.69 66.77 73.40

50 56.33 58.16 60.35 63.17 67.50 T1.42 72.61 76.15 79.49 82.66 86.06 89.56
60 66.98 68.97 71.34 74.40 79.08 83.30 84.58 88.38 91.95 95.34 99.61 1027
80 83.13 90.41 93.11 9658 101.9 106.6 108.1 112.3 116.3 120.1 1248 1283
100 109.1 111.7 114.7 118.5 124.3 129.6 131.1 135.8 140.2 144.3 1494  153.2
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