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Investigate: The Results of an Informal Survey, page 530
3. b) Answers may vary. The sampleis very specific (asking only
people going in and out of a shopping mall), and may not be an
accurate representation of the population.

¢) Answers may vary. We would need to know if it was an unbiased
random sample of the population.

5. Answers may vary. It depends on whether an unbiased random
sample of the population was used.

9.1 Exercises, page 533

1. Answers may vary. Which Canadians were surveyed? How were they
selected? Was it a random sample? How many Canadians were
selected? What was the question? What were the answer choices?
Are the results valid?

2. Answers may vary. Since only people who are redly interested in a
topic will participate in a phone-in survey, the results would not be
representative of the whole city.

3. Answers may vary.

a) To find out which nation is the mightiest hockey nation in the
world

b) Take an unbiased random sample of the population (in this case
the population is the world).

¢) The results are probably not valid because the sample was not
random and unbiased. The questions were asked of Canadian
youths.

7. Answers may vary. The newspaper should also have reported: a
description of who was surveyed; how the people were selected;
whether the people selected constituted a random unbiased sample;
whether equal numbers of men and women were surveyed; how the
people were surveyed; the questions asked of the people; and the
validity of the results.

8. Answers may vary.

a) The editorsincluded a survey in the magazine and asked readers
to fill it in and return it.

b) Only students who read that magazine answered the survey, and
then only students interested in the topic may have bothered to
mail their responses.

¢) Take arandom stratified sample of high school studentsin all
grades across Canada. Ask each student how much, on average,
he or she spends on clothes per month.

9. Answers may vary. People at a fund-raising event for a political
party will probably vote for that party in an election.
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10. Answers may vary. The words “busy” and “hectic” are not defined,
and are open to different interpretations. What one person considers
busy, another person may consider hectic.

11. Answers may vary. Respondents may be confused about the rating
system. Is 1 good or bad?
Asin exercise 10, if 1 isbad, how is 2 or 3 “not quite as bad”?

12. Answers may vary.

a) One biased question is: Does the intelligent TV drama“Law and
Order,” a popular, critically acclaimed show, deal with realistic
events?

b) To eliminate bias, the question could be: Does the TV drama,
“Law and Order” portray events that have happened in real life?

14. Answers may vary. The question “Have you ever smoked?’ includes
people who tried a cigarette once, and never became addicted.
Changing the question to “Do you smoke?’ only includes people
who smoke as a habit. Or, write the question to determine how many
cigarettes are smoked in a day. For example, “How many cigarettes
do you smoke in aday?’ Underline the closest estimate. None; Less
than 5; Between 5 and 10; Between 10 and 20; More than 20

15. Answers may vary. This admission standard could be valid if the
content and comprehension of the subjects learned in
Mathematics 11 are intricate to the subjects taught in first year
nursing (that is, based on prior learning). It also indicates that the
skills required to do well in Mathematics 11 are also required
to do well in nursing.

Mathematics File: Random Numbers, page 537

1. Answers may vary. In smaller cities and towns, the first 3 numbers
may be the same for every entry.

2. Answers may vary. An example is: write the numbers from 0 to 9 on
10 congruent pieces of paper. Place the pieces of paper in a container
and select a piece of paper from the container. Record the number,
replace the piece of paper, shake the container, then select again.

4. Answers may vary.
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9.2 Exercises, page 540

2.

10.

1.

12

13.

14.

Answers may vary.

a) It would be a simple task to use systematic sampling to ask the
question of every 10th person.

b) Ask the question: “Have you been to this theatre before?’

. Answers may vary. It is a self-selected sample. Only people who are

interested enough to pay for a 1-900 call will answer.

. Answers may vary. Select arow of cars and count the number of

green cars.

. Answers may vary. Select the same percent of students from each

grade; for example, 10%. Get the list of studentsin each grade. For
each grade, read down the list and choose the 10th person, 20th
person, 30th person, and so on, for the sample.

. b) Answers may vary. People shopping in a mall may not be the best

people to ask about athletic shoes. People running at atrack or
playing a sport may be better choices.

. b) Answers may vary. If only people who disagree with the outlines

respond, then the results will not be valid.

. Answers may vary. Random samples, since these are more likely to

produce valid results

. Answers may vary. No, some telephone numbers generated may not

exist, others may be business numbers; people who have unlisted
numbers are excluded.

Answers may vary. The most popular players are not always the best
players.

b) Answers may vary. Each class seems to have an equal chance of
being selected, so the selection system seems fair.

Answers may vary. The people to whom the survey was mailed are a
random sample. The people who responded are a self-sel ected
sample.

Answers may vary. For Issue 2 —

Suppose there are 570 students in the school. Obtain class lists.
Assign each student a number from 1 to 570. Use the graphing
calculator program RANDNUM, referred to on page 536. Run the
program to generate 42 random numbers between 1 and 570. Identify
the student assigned to each number, and tell her or him the answer
to the question must be a yes or no. “Would you like school to start
half an hour earlier and end half an hour earlier?’

Answers may vary. For Issue 1 —

From the town hall or municipal offices, obtain alist of people
currently residing in your region. Suppose there are 10 000 people
on the list. Go through the list and select every 100th person, to get a
random sample of 100 people. With a group of students, share the
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names among you, and use a telephone directory to look up the
telephone numbers of these people. If, for example, 10 people have
unlisted numbers, go back to the list and select every 900th person.
Continue until you have 100 people and their phone numbers. Phone
each person and pose this question to her or him: “Please answer yes
or no. Should all cyclists be required to wear helmets?’

15. Answers may vary. The question could be: “Which nominated movie
(provide list of 5 nominated movies) should win the Oscar for Best
Picture?’

To sample the people in your areafor local telephone calls, choose a
person at random from each page of the telephone directory. Phone
the person and pose the above question to her or him.

Some possible concerns might be: people do not have a preference;
and people have not seen all 5 nominated movies.

16. Answers may vary. Suppose there are 30 peoplein aclass. | assign a
number from 1 to 30 to each person. To choose 6 numbers at
random, | could:

* write each number on a piece of paper, place the pieces of paper
in a container, shake the container, then select 6 pieces of paper

* use the RANDNUM program for the graphing calculator, enter 1
and 30 as the least and greatest digits needed, then select the first
6 numbers displayed on the screen

* use a computer spreadsheet, enter the number 1 in cell B3, and
the number 30 in cell D3, enter the formula on page 537, then
select the first 6 numbers displayed on the spreadsheet

17. Answers may vary.

9.3 Exercises, page 550

7. Answers may vary. On the 90% boxplots for samples size 40, the
boxplot that represents 46% of marked items has its box from 13
marked items to 24 marked items. Since 20 is between these two
numbers, the samples could contain 20 girls 90% of the time.

8. Answers may vary. On the 90% boxplots for samples size 20, the
boxplot that represents 10% of marked items has its box from 0
marked items to 4 marked items. Since 5 is not between these two
numbers, it is unlikely that the samples would contain 5 ESL
students 90% of the time.

9. Answers may vary. On the 90% boxplots for samples size 40, the
boxplot that represents 36% of marked items has its box from 10
marked items to 19 marked items. Since 20 is not between these two
numbers, it is unlikely that a random sample would contain 20
students who chew gum.

11. Answers may vary. On the 90% boxplots for samples size 20, the
boxplot that represents 40% of marked items has its box from 4
marked items to 12 marked items. Since 10 is between these two
numbers, it is likely that your team could win 10 out of 20 games.
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14.

17.

18.

19.

Answers may vary. On the 90% boxplots for samples size 20, the
boxplot that represents 30% of marked items has its box from 3
marked items to 9 marked items. Since 3 is at one end of the box, it
is possible that you may be late no more than 3 times.

a) Answers may vary.

b) The average during a slump will be significantly below the
player’s overall average. The average during a streak will be
significantly higher than the player’s overall average.

a) Since 120 out of 300 beads are marked, the percent that is marked

is % x 100%, or 40%.

Look at the 90% boxplots for samples size 20. Find 40% on the
vertical axis, and look at the boxplot. The 90% confidence interval
isfrom 4 to 12. This means that in a sample of 20, 90% of the
time there will be between 4 and 12 marked items.

b) Thisisthe same as part a. The 90% confidence interval is from 4
students to 12 students.

a) To obtain a narrow confidence interval, choose a lower confidence
level, for example, 80% instead of 90%. The resulting box will be
shorter. The range of estimates is smaller, but you'll be less
certain that it is correct. Alternatively, you can choose a larger
sample without changing the confidence level. Your confidence
interval will become narrower.

b) Include alarger percent of the outcomes within the box. This may
change the confidence level, for example, from 90% to 95%. You
have sacrificed a narrower interval to be more certain that you are
correct. Alternatively, you can choose alarger sample to improve
your confidence level without sacrificing a narrow interval.

9.4 Exercises, page 557

6.

10.

Answers may vary.

a) Thereis a95% confidence interval that the findings are accurate
to within 2.5% of the actual numbers.

b) The report does not say how the 1500 people were selected; that
is, whether it was a random sample. Nor does the report reveal the
question asked of the people.

¢) Seasonal affective disorder (SAD) in winter can cause people to
be depressed. If the survey had been conducted in the summer,
probably more people would have chosen 1 or 2.

Answers may vary. On the 90% boxplots for samples size 20, the
boxplot that represents 70% of marked items has its box from 11
marked items to 17 marked items. Since 11 is one of these numbers,
it is possible that 70% of students wear running shoes to school.
Conversely, 11 marked items in a sample correspond to boxplots of
from 36% to 74% of marked items in the population. Since 70% is
included in these numbers, the sample does support the estimate.
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11. b) The Maclean’s poll asked what people are most concerned with.
This poll asked if people are concerned at all. Thisillustrates that
the majority of people have some concerns about health care, but
it is not the most important concern they have.

12. Thereis a 90% probability that between 40% and 78% of students,
or between 320 and 624 students eat breakfast. This means that
between 176 and 480 students do not eat breakfast. This supports the
estimate.

13. Answers may vary.
14. Answers may vary.

15. Anincrease in the sample size provides a narrower confidence
interval for (and a closer estimate of) the true percent of the
population. Thisis due to finer estimates being calculated as the
boxplots become separated from each other horizontally. Thisis
illustrated in exercise 4b and c.

16. Answers may vary. From the 90% boxplots for samples size 20,
there is a 90% probability that the 9 phone numbers could be picked
from 26% to 64% of the time. Random guessing would leadto a1 in
5, or 20% accuracy. Since the results are greater than those that
would be derived from random guessing, it is possible that the girl
has ESP.

Linking Ideas: Mathematics and Science
Estimating the Size of a Wildlife Population, page 561

1. ¢) Answers may vary. If al the trout in the lake were sampled, the
result would be accurate. So the larger the sample, the more
accurate the result. Also, the larger the sample, the narrower the
range of possibilities for the number of trout.

2. Answers may vary.

a) If 80% boxplots had been used, each box would represent the
most likely 80% of the outcomes. The whiskers would represent
the least likely 20% of the outcomes. The range of estimates for
the number of trout would be smaller, but only valid 80% of the
time.

b) If 95% boxplots had been used, each box would represent the
most likely 95% of the outcomes. The whiskers would represent
the least likely 5% of the outcomes. The range of estimates for
the number of trout would be greater, but would also be valid
95% of the time.

6. Answers may vary. Assumptions are the animals stay in the same
area; the tagged animals and trout do not die; the number of
untagged animals and trout that die is equal to the number of animals
and trout that are born.
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Investigate: Displaying Coin-Toss Results, page 562
2. Answers may vary.

Total Total Total Relative

number | number | number |frequency| Heads -

of tosses | of tosses | of tails | of heads tails
| 20 | 5 | 5 | o5 | o |
| 20 | 112 | o | o5 | 2 |
| 30 | 14 | 16 | o471 | =2 |
| 20 | 19 | 21 | oas | -2 |
| 50 | 25 | 25 | o5 | o |
| 60 | 31 | 20 | o052 | 2 |
| 70 | 3 | 3 | o5 | o |
| 8 | 42 | 38 | o055 | 4 |
| 90 | 47 | 43 | o522 | 4 |
| 200 | 50 | 50 | o5 | o |

3. Graphs may vary. The graphs are drawn from the data in exercise 2.

a) Coin-toss results

10 1 20 30 40 50 60 70 80 90 100
Total number of tosses

b
) Coin-toss results

4 o o
1
§ 2 ° °
&
=0 ° .
8 10 20 30 40 50 60 70 80 90 100
T 5 Total number of tosses

4. Answers may vary. As Heads — tails increases, the Relative
frequency of heads increases; and as Heads — tails decreases, the
Relative frequency of heads decreases. The graphs have similar
shapes. As Heads — tails approaches 0, the Relative frequency of
heads approaches 0.5.

6. Answers may vary.
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9.5 Exercises, page 565

1. The outcomes are not equally likely. If you study for the test, the
probability of passing is likely greater than 0.5.

13. a) The graphs have similar shapes. The second graph crosses the
horizontal line representing O at the same points where the first
graph crosses the horizontal line representing 0.5.

d) The graphs would flatten out.

Modelling Coin Tosses

Answers may vary. The models are a table, a boxplot, and a

graphing calculator.

The table lists the individual results.

The boxplot shows the 90% probability of each event.

The graphing calculator plots the individual results to show the changes.

14. Look at the 90% boxplots for samples size 100. Find 28 on the
horizontal axis. Place aruler vertically at 28. The boxplots from 22%
to 36% include 28. There is a 90% probability that the thumbtack
lands point up between 22% and 36% of the time.

Exploring with a Graphing Calculator: Will You Flip with Me?, page 569

4. b) Yes, if thereisarun of heads or tails, the graph could depart from
the line.

9. Event 2 is more likely, as the numbers of heads and tails are
approximately the same as the number of tosses increases.

Problem Solving: Coincident Birthdays, page 570
1. a) Seethetablein exercise 3.

b) In the second column, the probabilities are multiplied because
they are independent. In the third column, the sum of the
probabilitiesis 1. Since the birthdays are either al different or
not all different, the probability that they are not all different
is 1 minus the probability that they are al different.

¢) Asthe number of students increases, the probability that their
birthdays are all different decreases. Since the sum of the
probabilitiesis 1, the probability that the birthdays are not all
different increases.

2. In the first column, the numbers are in arithmetic sequence,
with 1st term 2 and common difference 1.
In the second column, there is no arithmetic or geometric sequence.
Each number is multiplied by a different number each time.
In the third column, there is no arithmetic or geometric sequence.
A different number is subtracted from 1 each time.
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3.

6. a) Look at the table. For a class of 30, the probability is

Number | Probability that | Probability that
of all the birthdays |the birthdays are
students are different not all different

| 2 | 099726027 | 000273973 |
| 3 | 099179583 | 000820417 |
| 4 | 098364409 | 001635591 |
| 5 | 097286443 | 002713557 |
| 6 | 095953752 | 004046248 |
| 7 | 094376430 | 0.05623570 |
| 8 | 092566471 | 007433529 |
| 9 | 090537617 | 009462383 |
| 10 | 088305182 | 011694818 |
| 11 | os85885862 | 014114138 |
| 12 | 083297521 | 016702479 |
| 13 | 080558972 | 0.19441028 |
| 14 | 077689749 | 022310251 |
| 15 | 074709868 | 025290132 |
| 16 | 071639599 | 0.28360401 |
| 17 | 068499233 | 031500767 |
| 18 | 065308858 | 034691142 |
| 19 | 062088147 | 037911853 |
| 20 | 058856162 | 041143838 |
| 21 | 055631166 | 044368834 |
| 22 | 052430469 | 047569531 |
| 23 | 049270277 | 050729723 |
| 24 | 046165574 | 053834426 |
| 25 | 043130030 | 056869970 |
| 26 | 040175918 | 059824082 |
| 27 | 037314072 | 062685928 |
| 28 | 034553853 | 065446147 |
| 29 | 031903146 | 068096854 |
| 30 | 029368376 | 070631624 |

0.706 316 24, or about 0.71.
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b) Extend the table for afew more rows to read the answers.

€)

Number | Probability that | Probability that
of all the birthdays (the birthdays are
students are different not all different
| 31 | 026954537 | 073045463 |
| 32 | 024665247 | 075334753 |
| 33 | 022502815 | 077497185 |
| 34 | 020468314 | 079531686 |
| 35 | 018561676 | 081438324 |
| 3 | 016781789 | 083218211 |
| 37 | 015126599 | 084873401 |
| 38 | 013593218 | 086406782 |
| 39 | 012178034 | 087821966 |
| 40 | 010876819 | 089123181 |
| 41 | 009684839 | 090315161 |

i) From the table in exercise 3, the probability closest to 0.5 is
0.507 297 23, which corresponds to 23 students in the class.
ii) From the table above, the probability closest to 0.75 is
0.753 347 53, which corresponds to 32 students in the class.
iii) From the table above, the probability closest to 0.9 is
0.903 151 61, which corresponds to 41 students in the class.

09
08
07
0.6
05

Probability

04
03
02
01

Probability that at least two classmates

have the same birthday

X

4

8

12 116 20 24 28 32 36 40
Number [of students

d) The graph is afunction because there is only one value in the

range for each value in the domain. The domain is the integers x
sothat 2 < x < 41. Therange is approximately 0 <y < 1.

7. a) Answers may vary.
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b) i) There are 100 numbers a student could pick. The probability that

another student does not pick the same number asyou is %.

The probability that a third student does not pick the same

number as the first two studentsis 22 x -3 For a class of 20,

100 ~ 100°
the probability that all the numbers are different is
9 . 98 . 97 82 . 81
700 © 100 © 100 X100 < 100
= 0.130 400

The probability that at least 2 students pick the same number is

1 - 0.130 400 = 0.869 600, or about 0.87.
ii) Change 365 to 100.

iii) Modify the formulas in the spreadsheet. The formulain cell B6

should be =99/100. The formulain cell B7 should be
= B6*(101 - A7)/100.

9.6 Exercises, page 575

1. b) If many students take the test knowing 15 of the answers, the
average student will get 20 correct answers.

2. b) If many students take the test knowing 57 of the answers, the
average student will get between 65 and 66 correct answers.

6. b) The students expectations are the same.

Modelling a Radio Station’s Weather Guarantee

Yes, the radio station may have a run of bad luck on weather predicting.

It could try to improve its forecasting.

The station probably looked back at its records to find how often its
prediction was off by greater than 3°C.

13. a) Calculate the area occupied by each colour tag.
The area of the board is 2 m?.
Area of bluetags:
15(rr?) = 15m(0.05)? = 0.118
Area of yellow tags:
12(mr?) = 12m(0.04)? = 0.060
Area of white tags:
10(rr?) = 12m(0.025)? = 0.024

Calculate the area of each colour tag as a percent of the total area.

Percent of blue tags.

0218 x 100% = 6%
Percent of yellow tags:
090 x 100% = 3%
Percent of white tags:

% x 100% = 1%

Assuming that every dart hits the board, and that it is equaly likely to
hit any point on the board, the probability of hitting a blue tag is 6%,

ayelow tag 3%, and awhite tag 1%. This means there is a 90%
probability of not hitting a tag.

SELECTED SOLUTIONS 277



TABLE OF CONTENTS

ADDISON-WESLEY

Mathematics 10

278 SELECTED SOLUTIONS

Selected Solutions — Chapter 9

b) For each dart thrown, the expectation is:
0.06($1) + 0.03($2) + 0.01($10)
= $0.06 + $0.06 + $0.10
= $0.22
For each dart thrown, the expectation is 22¢.
For throwing 3 darts, the expectation will be 3(22¢), or 66¢.

¢) Answers may vary.
Some students might answer no because from a mathematical
point of view, the expectation per throw is 22¢, whereas the actual

cost per throw is 33%0:. In the long run, they would lose an
average of 11%¢ each time they throw a dart.

Some students might answer yes for various reasons, such as:
They might feel lucky.

They might think they can aim and hit one of the tags.

They only have to hit one of the blue tags to make back the
money it costs to throw three darts.

They might feel it is worth taking a chance because it is fun to
play the game.

9.7 Exercises, page 579
1. Answers may vary.

a) Deductibles mean that the insurance company does not have to
pay for small claims, and pays less for larger claims.

b) It probably isn't fair. At this rate, Rick would pay for the collision
in 2 years. The whole purpose of insurance is to have the costs of
repairs paid by everyone who pays a premium.

¢) His premium would decrease, because the insurance company
would not have to pay out as much on a claim.

2. Answers may vary. It depends on the condition of their teeth. They
have to decideif it will cost them more than 12 x $91.45, or about
$1100 ayear for dental bills.

3. Answers may vary. It depends on whether she could fix the VCR
herself, or knows someone who could fix it for free, or
inexpensively. Also, after 2 years, she hasto pay any repair bills
herself. She has to estimate the likelihood of the VCR needing repair
inits second year.

4. d) Since the mean cost of repairsis only $6.25, $49.95 seems a lot
to pay for the extended warranty.

5. d) Answers may vary. Assuming 15% for profit and overhead, a
possible charge is $103.50.

6. Answers may vary. The cost seems high, but the insurance probably
includes the loss of the ring while it’'s worn. If the ring isworn alot,
the insurance might be worth $75. If the ring is not worn but kept in
a safety deposit box, it’s not worth paying $75 to insure the ring.
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7. Answers may vary.

a) Suppose the average amount paid out in claimsis $50 000. The
expected loss per household is $50 000 x 0.3%
= $50 000 x 0.003
= $150
The company has to include overheads and make a profit. The
premium seems reasonable.

b) The expected lossis $2 000 000 x 0.2 = $400 000. A premium
of $250 000 seems reasonable for the team to pay.

¢) The expected lossis $10 000 000 x 0.000 002 = $20. A premium
of $5 is reasonable.

d) The interest on the loan for 1 year is $100 000 x 0.08 = $8000.
The probability that the [oan will not be repaid is 10%. The
expected loss is $100 000 x 0.1 = $10 000. The situation is
reasonable for the person taking the loan; it may not be
reasonable for the bank.

8. a) The expected pay out by the insurance company is $8.75.
Mei-Lin should drop the coverage because it is not worth it.
b) Answers may vary. If Mei-Lin does have a collision, her vehicle
may not be worth repairing, and the insurance company’s
evaluation of the vehicle may be low.

10. Answers may vary. A fair premium could be $10.00 since, in
exercise 9, the mean cost per driver is $12.60, where the premium
could be $17.00. In this case, the premium is smaller because the
insurance company would not have to pay out as much on a claim.
For example, refer to exercise 9. Assume the average amount the
company pays out in collision claims is $2500.00.

The number of claimsis 0.3% x 250 000 = 750 claims

The amount paid out in claimsis 750 x $2500.00 = $1 875 000.
The mean cost per driver is % = $7.50

A fair premium could be $10.00 (assuming charges for overhead and
the company makes a profit).

Mathematical Modelling: Should We Harvest Today or Wait?, page 582

1. a) To complete the table:
In the second column, the value of the juice increases by 15¢/L
each day.

b) i) The probability of no killer frost is 91%.

ii) Thegaininvaueis 15¢/L.

iii) The expected gain in valueis 0.91 x 15¢/L = 13.65¢/L .
¢) i) The probability of akiller frost is 9%.

ii) Thelossin value is 50¢/L.

iii) The expected lossis 0.09 x 50¢/L = 4.5¢/L.

iv) The difference between expected gain and expected loss is
13.65¢/L — 4.5¢/L = 9.15¢/L.
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2. a) Seethe table on page 633 in the student text. The expected lossis
greater than the expected gain on October 8.
b) The risk of frost damage outweighs the gain from extra maturing
time on October 8.

3. a) The numbers in the 4th column are 4.5, 5.85, 7.2, 8.55, 9.9, ...
The numbers form an arithmetic sequence with first term 4.5 and
common difference 1.35. Use the formula for the general term:
th=a+(nh-1)d Substitute a = 4.5and d = 1.35.
th =45+ (n-1)(1.35)

=45+1.35n-135
thy =3.15+ 1.35n

b) Let n represent the number of aday in October.
The expected gain: t, = 13.65 O
The expected loss. t, = 1.35n + 3.15 O
The expected loss is equal to the expected gain when
13.65 = 1.35n + 3.15
1.35n = 10.5
n=7.7
Since nisaday in October, n is approximately 8.
This agrees with the answer to exercise 2b.

4. a) Since we are plotting the number of days since October 1, the
ordered pairs are (0, 9.15), (1, 7.8), (2, 6.45), (3, 5.1), and so on.

10
[

A O ©

0 2 4 6 ° 8 10

Number of days °
since October 1 ®

b) The slope of the line is the daily increase in the net expected gain.

The vertical intercept is the net expected gain on October 1. The
horizontal intercept is the time when the net expected gain is 0.

¢) Use the general form for the equation of aline
y = mx +b.
From the graph, use the coordinates of the first 2 points to

determine the slope m.

_ 78-915
m=-7-%
=-135
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b is the y-intercept, 9.15.
Substitute for mand b iny = mx + b.
The equationisy = —1.35x + 9.15.

5. a) If the probability of akiller frost were 3% instead of 9%:

For Oct. 1:

The expected gain is 0.97 x 15¢/L = 14.55¢/L .

The expected lossis 0.03 x 50¢/L = 1.5¢/L.

The net expected gain is 14.55¢/L — 1.5¢/L = $13.05¢/L.
For Oct. 2:

The expected gain is 14.55¢/L .

The expected lossis 0.03 x 65¢/L = 1.95¢/L .

The net expected gain is 14.55¢/L — 1.95¢/L = 12.60¢/L.

Following the pattern of exercise 3a, the numbers in the 4th
column form an arithmetic sequence, with 1st term 1.5 and
common difference 1.95 — 1.5 = 0.45.
The general term t, = 1.5 + (n — 1)(0.45)

=15+0.45n - 0.45

t, = 1.05 + 0.45n
When the expected loss is equal to the expected gain,
14.55 = 1.05 + 0.45n
0.45n = 135
n=30

The risk of frost damage outweighs the gain from extra maturing
time on October 30.
Following the pattern of exercise 4, the equation of thelineis
y = —0.45x + 13.05.

b) If the value of the juice increases by 25¢/L each day, instead of

15¢/L:

For Oct. 1:

The expected gain is 0.91 x 25¢/L = 22.75¢/L.

The expected lossis 0.09 x 50¢/L = 4.5¢/L.

The net expected gain is 22.75¢/L — 4.5¢/L = 18.25¢/L .
For Oct. 2:

The expected gain is 22.75¢/L.

The expected lossis 0.09 x 75¢/L = 6.75¢/L.

The net expected gain is 22.75¢/L — 6.75¢/L = 16.0¢/L.

Following the pattern of exercise 3a, the general term of the
arithmetic sequence formed by the numbers in the 4th column is
th=45+ (n-1)(6.75 - 4.5)

=45+ 2.25n-225
th =225+ 2.25n
When the expected loss is equal to the expected gain,
22,75 =225+ 2.25n
2.25n = 20.5

n=9

Therisk of frost damage outweighs the gain from extra maturing
time on October 9.
Following the pattern of exercise 4, the equation of the lineis
y = —2.25x + 18.25.
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¢) After akiller frost, the value of the juice is only 50¢/L instead of
$1.50/L.
For Oct. 1:
The expected gain is 0.91 x 15¢/L = 13.65¢/L.
The expected loss is 0.09 x $1.50¢/L = 13.5¢/L.
The net expected gain is 13.65¢/L — 13.5¢/L = 0.15¢/L.
For Oct. 2:
The expected gain is 13.65¢/L .
The expected loss is 0.09 x 165¢/L = 14.85¢/L.
The net expected gain is 13.65¢/L — 14.85¢/L = —-1.2¢/L.
Following the pattern of exercise 3a, the general term of the
arithmetic sequence formed by the numbers in the 4th column is
th, = 13.5+ (n - 1)(14.85 - 13.5)
th = 13.5+ (n - 1)(1.35)
th =135+ 1.35n - 1.35
th, = 12.15+ 1.35n
When the expected loss is equal to the expected gain,
13.65 = 12.15 + 1.35n
15=135n
n=1
Therisk of frost damage outweighs the gain from extra maturing
time on October 1.
Following the pattern of exercise 6, the equation of the lineis
y = -1.35x + 0.15.

9 Review, page 584

1. a) Austria's choices are more definite (based on actual time span).
The other countries leave room for subjective choice.

3. a) The poll isless accurate for each province because its sample size
is smaller than that of Canada.

b) Answers may vary. The sample size is smaller.

4. Answers may vary. When using boxplots to infer the 90%
probability, the range of possible percents will be greater for the
smaller sample size and, hence, the range for the possible numbers
of people who smoke will be greater for the smaller sample size.

9 Cumulative Review, page 585

3. ¢) Thevalue after 5 yearsis 10 times as great as the value from
part a, and 5 times as great as the value from part b.

4. e) Theresult seemsto increase by 1 each time.
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7. a)

c)

Wind chill

Equivalent temperature (°C)
L
o

80Q | 1600 2400 3200
Wind chill

factor (w/m?)

-4

y b) y
%=2X+4
y:%x2+3 4
A
X
2 X
ol 1
d)
y 8y
4 B y=-4x+8
21y =
y=3 C
X 4
0 2
-4
y
E
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