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General Grading Notes

The parent/teacher should go over these notes with each student.

Attempts have been made to make this Solutions Manual as easy to use as possible. We've
designed it with homeschool parents in mind, knowing that not every parent is comfortable
with algebra and thus trying to annotate and show exactly how multi-step problems were
solved. The final answer is bolded and highlighted in grey. Students should compare the final
answers with their final answers, as well as how the answer was derived. We’ve also included
notes throughout with additional explanation or grading reminders.

Below are a few overall thoughts to keep in mind.

Different Methods

Note also that there is often more than one legitimate way to solve a problem. Unless
specifically told to, the student does not need to approach a problem the same way the
Solutions Manual does. Provided they get the correct answer, that is okay.

Lowercase Versus Uppercase Letters

Listing the answer as a v when the Solutions Manual lists a V is a mistake worth pointing out to
the student. Each case is a different symbol; there are problems in physics that use both v and V
to stand for different values. The student should get in the habit of using the case given in the
problem.

Units of Measure

It is important for students to include units of measure when the Solutions Manual lists one as
part of the bolded answer, as keeping track of units of measure is an important skill. So if the
answer is listed as 10 ft and the student only wrote 10, we would suggest only giving partial
credit.

Differences in Rounding

If students follow the “General Instructions for Students” on page 7 in the Teacher Guide,
hopefully their answers will be exactly those in the Solutions Manual. However, if a student
rounds before the last step, their answer could be slightly off. This isn’t an issue — just check to
make sure they solved the problem correctly and remind them not to round until the very end to
preserve accuracy. An exception to this is when working with irrational numbers like 7 where
we have to use a rounded value; if the student uses a different rounded value, their answer may
be slightly different. This isn’t an issue. Note also that in Chapter 12, students will be instructed
to round population growth problems down to the nearest whole number, as a part of a person,
animal, etc., doesn’t make sense. They’ll also be instructed in problems to round dollars to the
nearest cent.

Open-Ended Questions

There are a few open-ended questions to get students really thinking about a problem or
meaning. The answers to these may vary in wording but should convey the same main idea(s)
as that listed in the Solutions Manual.
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Graphing

On problems where students draw graphs, except when specified otherwise, the graphs are only
supposed to be rough sketches of what the calculator shows. Their purpose is to make sure the
student did actually graph the function, but the student does not need to stress about getting the
sketch exact. In fact, unless students are told to use it, graph paper doesn't need to be used —
just the basic shape of the graph needs drawn. If the graph is totally different in shape, have the
student try zooming in or out on the calculator (see Lesson 7.3), as a different zoom level can
sometimes result in the shape looking very different. Note also that students may label graphs
differently than the Solutions Manual. For example, when graphing f(d) = 5d, the vertical axis
could be labeled f (the letter to the left of the parentheses can be thought of as the output), f(d)
(in function notation, the entire expression on the left can be thought of as the output), or y
(there’s a convention to always label the vertical axis the y-axis). All of those labels are correct.

Crossing Out Values

Note that in simplifying units of measure, we’ve tried to show units that cross out in the
31b
6 ft2
by remembering what the exponent means/how to work with exponents (i.e.,

Solutions Manual (i.e., 2 ft%< > =1 1b); however, sometimes units need simplified

31b
2 ft? < c ft2> =6 ft>? « Ib =1 ft « Ib). Except for with rational functions (introduced in Chapter

11), we’ve not shown cross outs with unknowns; however, students may cross out where
appropriate when solving.

Assigning a Grade

The grade column in the Suggested Schedule (p. 9-16) in the Teacher Guide is available for you to
keep track of a student’s grade should you choose to do so. Feel free to use whatever method for
grading you’ve chosen to adopt, or to leave those columns blank if you prefer not to assign grades.

v Worksheets - Because some problems on the worksheets are designed to challenge students
(thus building their critical thinking skills and giving them a greater glimpse into how
algebra applies), we would suggest adopting a grading method that grades worksheets based
on mastery in the end rather than the number initially correct. This frees students up to not
panic over harder problems — it is okay if students get some of the application problems
wrong at first or need help in solving. Worksheets should be viewed as learning aids to help
build problem-solving skills and exercise the mathematical tools being taught rather than as
something to panic over getting wrong. If students get problems wrong, they should be given
an opportunity to try again (with some hints, if appropriate). One way to help them is to give
them the answer for a problem they got wrong, but not the solution, and have them see if
they can show you how they could find the answer. So long as they take the time to learn and
get the problem correct (or demonstrate how to find the correct answer) the second time, it
can be counted as right. (Note: Use your own discretion on this. If students are continuing to
make careless errors in one particular area, start counting that wrong unless they get it right
the first time.) A simple method for grading is to divide the total problems gotten right by the
total number of problems on the worksheets in that chapter. Then multiply that by 100 — the
result is the numerical grade for that chapter’s worksheets.

v Challenge Problems — A handful of problems throughout the book are marked as challenge
problems. At the parent’s/teacher’s discretion, these can be skipped, counted as bonus
problems (worth extra points if gotten correct), or treated like regular problems. They are
marked in the Solutions Manual with a @ for your reference.
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v Quizzes and Tests - Specific grading suggestions to calculate a numerical grade (i.e., a
95, 80, etc.) are given on the quizzes and tests themselves. Note that many of these are
purposefully easier than the worksheets, as students will have a second chance on the
worksheet problems but not on the quizzes and tests.

v Overall Grade - Add up all the grades for each chapter’s worksheets and divide that by 16
(the total number of chapters). Add up all the quiz grades and divide that total by 15 (the
total number of quizzes) to find the average of all the quizzes. Add up all the test grades and
divide that total by 4 (the total number of tests) to find the average of all the tests. Add these
3 averages together with the score of the final exam, and then divide that total by 4. That is
the overall numerical grade.

Example: If a student gets an average of 85 on all the quizzes, an average of 90 on all
the tests, an average of 95 on the chapter’s worksheets, and 98 on the final exam, find
85+ 90 + 95 + 98 = 368. Then divide 368 by 4, getting a numerical grade of 92.

v Letter Grades - If you want to use a letter grade, you would translate the numerical grade
into a letter grade using whatever system you choose. For example, you might make 90 and
up an A, 80-89 a B, 70-79 a C, 60-69 a D, and anything lower an F.

Calculators

While students are allowed to use a calculator throughout the course, they should not use the
calculator to simplify algebraic expressions. While some calculators can perform calculations
with variables, we believe it’s important for students to learn to do them themselves. If they
master the skill, they should be able to perform many more problems much more quickly than
they could with a calculator (where they have to input all the variables) — and they’ll have a
better understanding of the concepts. To make sure students really have learned to simplify
expressions by themselves, it is suggested that, except where specified, on quizzes and tests
students use only a scientific calculator that cannot simplify algebraic expressions if possible.
If they must use a graphing calculator that can handle algebraic expressions and do such
simplification, make sure they do not use that functionality.

Additional Resources and Corrections

Please see the Book Extras page on ChristianPerspective.net for links to helpful online
resources, along with additional notes and information related to this course.

Different Formats of Answers

One of the challenges of grading algebra is that there are different ways to express the same
thing. We have tried hard in the wording of problems and the listing of the solutions to avoid as
much of this as possible in order to make it easier for non-mathematical teachers to grade. The
“General Instructions for Students” in the Teacher Guide tells students about specific formats
to use; if they’re followed, it will eliminate some of these issues. It’s still possible that some
differences may slip through, though, so here is a list of some different-looking-but-equivalent-
meaning answers you might encounter. Answers with the same meaning but a different format
should still be counted as correct.

5
v Fractions versus Decimals - i.e., 1 instead of 1.25. (If you divide 5 by 4, you get 1.25.)

v Different Order in Quantities Being Multiplied - i.e., 8ba or b8a instead of 8ab.
(Order doesn’t matter in multiplication, so all of these mean the same thing, but the general
convention is to list the known value first, then the unknowns in alphabetical order, as in 8ab.)
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v Units of Measure in Different Forms - i.e., kg m instead of kg « m (the « sign is optional),

m kg e m
S instead of

as it does when being multiplied by the fraction — see Lesson 1.6).

and kg «

(the kg in the numerator of the fraction means the same thing

v Negative Exponents Used Instead of Positive Exponents in the Denominator, or Vice

8
Versa - i.e., 8a? instead of —, or vice versa. (See Lesson 2.2 for how 8a~2 and 42 mean the

a?
same thing.)
v A Power of 1 -i.e., x! instead of x. (On this, though, encourage the student next time to

simplify to x.)
v Swapped Sides of the Equal Sign —i.e., 8 = xand x =8.
v Functions Labeled Differently - i.e., using the convention to use f{x) to stand for the

dependent variable instead of the letters given in the problem. Students should have to
defend why the notation they used works. (See Lesson 7.2 and examples in the Solution

Manual there.)
3+4/3i . \3i
2 -2

i
v Complex Answers Listed as 1 Fraction Instead of 2 - i.e., instead of

3+4/3i
(You will see the T\/— listed as a previous step in the solution so will be able to tell if it is

| w

accurate.)

v Approximating Factors or Roots of a Function - i.e., writing ~ 4.472 instead of 2/5.

(Both mean the same thing, but 2V5 is an exact rather than approximate answer. From
Worksheet 9.6 forward, students were instructed to not approximate factors/roots unless told
to find an approximate answer, so remind them of this, as it will make grading easier and give
them more practice simplifying roots. But so long as they can show how they could rewrite

in the format in the Solutions Manual, the problem can still be counted as correct. Note that
students should leave their answer with the root simplified as much as possible without

approximating — i.e., V20 should be listed as 2\/3.)

v Transformed Functions Listed Differently - It is not a problem if a student lists a
transformed function (covered in Chapter 14) differently than the Solutions Manual, so long
as they can show how their answer is the same as that in the Solutions Manual. However,
remind students of the instructions given on Worksheet 14.2A (or of the instructions given
for that particular problem), as following those should make their answer match that in the
Solutions Manual.

Equation/Relationship/Function

In the notes next to solutions, you'll notice that sometimes we say “equation given,” and other
times “relationship given” or “function given.” Most of the equations and relationships are also
functions, so often a different word could have been used. The main point is simply that the
equation shown was given to the student in the problem or text.

Notes on Quizzes and Tests

Unless otherwise indicated or you as the parent/teacher decide to allow it, students should not
consult resources or notes while completing a quiz or test. Instructions regarding calculator use
are given on each quiz/test.
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Chapter 1 Setting the Foundation

Worksheet 1.1

Note: See General Grading Notes on page 3-6 for important grading notes. Also make sure
students have decided how to take notes/study for the course (see the grey box on Worksheet 1.1).

1. Answers will vary, but should include the name and description of one of the properties
covered on pages 3—4 of the Student Textbook: Commutative Property of Addition and
Multiplication, Associative Property of Addition and Multiplication, Identity Property of
Multiplication, Identity Property of Addition, or a property of division.

a. Can’t tell, as it depends on what a and d equal. If they are equal, then the
expressions are equal. If not, they are not.

Can’t tell, as if x is 0, the expressions are equal; otherwise, they are not.

S @ h o Ao o

Can’t tell, as A and a are different placeholders, so we don’t know if they are
equal. Note: This is an important thing to watch throughout the course! Students should
always use the same capitalization given when writing unknowns.

f
b. ¢

4. Here, x can’t equal 3, as that would have us dividing by 0 and division by 0 is not
possible, as you can’t divide something by nothing.

®

5.
a. 180 ft
P=2l+2w (formula from Appendix B)
P=2(60ft) +2(30ft) =120 ft + 60 ft = 180 ft (inserted values and simplified)
b. x21.991in
C=mnd (formula from Appendix B)
C =n(71in) ~21.991 in (inserted values and simplified)

Worksheet 1.1 247



Worksheet 1.2

Note: Students were instructed to read the General Instructions for Students on pages 7-8 of the
Teacher Guide and store it somewhere for easy reference.

1. Answers will vary, but should include the name and description of one of the
conventions mentioned in Lesson 1.2 of the Student Textbook: symbols, plus and minus
signs, different ways of showing multiplication.

2.
a. > (8 times 8 on the left equals 64, which is greater than
60.)
b. < (52 is less than 80.)
= (because of the commutative property of
multiplication)
3.
a. 100 m « kg (5 times 20 equals 100.)
b. 4a
C. 0me.s (6 times 15 equals 90.)
4. = 15.7inor15.708 in
C=nmnd (formula from Appendix B)
C = n(5in) ~ 15.7inor (inserted values and simplified)
15.708 in, depending on value used

for 7

5. A unit of measure; it is not italicized. (Note that this convention might not be
universal.)

6. No, because a different case could mean a different value. We need to use the same
symbol (and the same case) to represent an unknown.

Worksheet 1.3

Note: See the note in General Grading Notes about how it is okay if students list quantities being
multiplied together in a different order. For example, aby could be listed bay or yab and still be
correct, as order and grouping doesn’t matter in multiplication.

1.
11
d. ?
1 . . . 3
3 (This can simplify to = but students were told not to
b. > simplify for these problems.)
6
8
C. F
X
d. E
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7; if x = 7, that would have us dividing by 0 and division by 0 is not possible, as
you can’t divide something by nothing.

< g|~ wi| o

(Students may have arranged the numerator in a different

order, which is fine.)

Worksheet 13749



6. Note: Students were told to leave their answers as fractions on 6a and 6b.

40 mi
a.
3 gal
1) 40mi _ 40 mi
3) gal  3gal
b B
3
2 2($4)  $8
3 ="5"=%
c. 150
50 3
—=50( - ) =150
o=o(3)
3
d <
s
n— T (The total yards divided by the portion of a yard we make
s each swatch will equal the number of swatches we can
make.)
7. 8kgem
(2kg)(4m) =8kg+m
Worksheet 1.4
1.
a. 4 (88 divided by 22 is 4.)
8
b. —
3
8a _8a_8
3¢ 3a 3
c. 2x
y y
2.
4
a. 7
b 2
1
3.
. 4x
" b
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s

~| &

O|= win n| N

2x
X 4x 2e2eXx 2Ze2eXx
4—=—= = =2Xx
2 2 2 2
2x
‘ab
2x
3a _ 2x(3)  2x
5 5(5) =
3
25 cm? Note: Students were told to give their answer
in cm?, as we haven’t reviewed calculating
units of measure.
A= %bh (formula from Appendix B)
A= %(1 0)(5) = 25 (inserted values and simplified)

Worksheet 1.5

1.

Note: Students should include the unit of measure.

$4 $4 (It is fine if the student converted 3 dozen
3 dozen 36 to 36 [there are 12 in a dozen], although this
was not expected.)

5
$1

40 passengers 40 passengers

train 1 train

1 gal

3 trips

Worksheet 1.5 74 11



(Worksheet 1.5 continued)

2.

~ 4.374yd

1lyd

~ 0.455 mi
1 mi

800 —— | ~04 i
y&<1,760yd> 55 mi

Note: 1t is fine if students used a different method to solve these problems; there are a
variety of ways to find the missing value in a proportion.

x=8

300 mi

3days _ 9days
100mi  x

3days (3 _ 9days
100mi\ 3/ 300 miles

x = 300 mi; they could go 300 mi in 9 days.

(multiplied 14—0 by % to finish forming an

equivalent ratio with 20 in the denominator)

(divided both the numerator and

10
denominator of 20 by 5 in order to form an

equivalent ratio with 2 in the numerator)

(divided both the numerator and

8
denominator of > by 2 in order to form an

equivalent ratio with 11 in the denominator)

(wrote a proportion, using x to stand for the
miles gone in 9 days)

(multiplied by % to form an equivalent

fraction with 9 days in the numerator)

3
Note: We knew to multiply by 3 because 9 + 3 = 3, so the numerator was multiplied by 3

to go from 3 to 9.
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€. = 66.667 mi
3days  2days
100mi  x
3days+1.5 ~ 2days
100 mi+ 1.5~ 66.667 miles

(wrote a proportion, using x to stand for the

miles gone in 9 days)

(divided both the numerator and
denominator by 1.5 to form an equivalent
fraction with 2 days in the numerator)

Note: We knew to divide by 1.5 because 3 + 2 = 1.5, so the numerator was divided by 1.5 to

go from 3 to 2.
4. 16
75
4(8) 32 16

15(10) ~ 150 75

Worksheet 1.6

1.
$7
bu
$7
3bu
9m
3 min
m
min
9m m

3 min min

a.

2. 3

(simplified the known numbers
by dividing 9 by 3)

3.  Note: Students were told not to round on 3a and 3b.

yd
a. 3.28083989501 T

;I 1yd . 1yd
S 09144m /) S 0.9144 m

yd
= 3.28083989501T

mi
b. 0.00186411357 T

328083989501 7% ) (1™ ) _
‘ s J\1,760yd )

<3.28083989501 E) <

1 mi

s )\ 1,760 yet

(multiplied by a conversion ratio
worth 1; the meters canceled out)

(multiplied by a conversion ratio
worth 1; the yards canceled out)

mi
) = 0.00186411357T

Worksheet 1.6 ## 13



(Worksheet 1.6 continued)

Cc. ~6.711 mi
. ~Y . hr

mi 60s 60 min mi 60s 60 min
0.00186411357— - =1 0.00186411357— -
S 1 min 1 hr s 1 min 1 hr

~6 71121 (multiplied by conversion ratios
T hr worth 1; the seconds and minutes
canceled out)
4.
2m
a. —
S
2m
2—="—
s s
f
b 1t
S
ft 71t
s s
m 4
> 8? (This can simplify to 3 with units
m canceling, but students were told
6? they did not need to simplify for
this problem.)
6.
2—
a S
b. 16ft
ft
8—(2s) =161t
S
c. 4
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7.
a. 2501b

25b  x (wrote a proportion)
1gal 100 gal

2.51b /100 _ 2501b
1gal \ 100 / ~ 100 gal

. 100
(multiplied by 100 to form an

equivalent fraction with 100 gal in
the denominator)

x = 250 Ib; 100 gallons of this milk will yield 250 1b of butter fat.
100
Note: We knew to multiply by 100 because 100 + 1 = 100, so the denominator was

multiplied by 100 to go from 1 to 100. Thus, to form an equivalent faction, we needed to
multiply the numerator by that same amount.

. 8.181° Centigrade

Note: Students could have converted miles to meters instead. Just look to see if the answer
is 8.181° Centigrade.

1 km 1 mi . (converted from meters to miles)
295 m = 0.18334369173 mi

1,000 m 1.609 km
0.18334369173 mi _ 1.5 mi (wrote a proportion)
1° Centigrade =~ x

8.18135593238

8.18135593238
to form an equivalent fraction

with 1.5 mi in the numerator)

0.18334369173 mi <8.18135593238 ) (multiplied by

1° Centigrade \ 8.18135593238
_ 1.5 mi
~ 8.18135593238° Centigrade
8.18135593238

Note: We knew to multiply by 818135503238 because 1.5 + 0.18334369173 =

8.18135593238, so the numerator was multiplied by 8.18135593238 to go from
0.18334369173 to 1.5.

x =~ 8.181° Centigrade; 8.181° Centigrade is the approximate change in boiling point for
an elevation of 1.5 mi.

Worksheet 1.7

1.

Note: Again, note that students may arrange letters in different orders within a term. Both
xy and yx mean the same thing.

4c +2b
bc
4(c\ 4c
5(2) = be
2 (b ) _2b (multiplied each fraction by a
c\b/)  bc fraction worth 1 to get a common
denominator)
4c 2b 4c+2b (added the numerators)
be The T be

Worksheet 1.7 #4 15



(Worksheet 1.7 continued)

b.

Xy + 6ay or 6ay + xy

2ab 2ab
3y (2a 6ay (multiplied by a fraction worth 1 to
?(Z) ~ 2ab get a common denominator)
xy  6ay xy+6ay . 6ay + xy (added the numerators)

2ab " 2ab 2ab ' 2ab
Note: If students already know how to factor, they might have written the answer as

6a + x
Q, which is also valid.
2ab
bx +a or a+ bx
b b
b a bx a bx+a a+bx (Since addition is commutative
"\ + b b + b~ b or b and order doesn’t matter, we listed
the a first in the final answer, as
the convention is to list letters in
alphabetical order.)
m
423 —;
min
m m
60s ) _ 7 60s \ _ 4202 (converted the — to ——so as to
s \ 1 min s \ 1 min min S min
have the answer in the specified
units)
420 13 M 453 m (added the fractions)
min min min
in
6.2—
S
i i i ft in
6 ft 1 12in = 1,22 (converted the —— to — so as to
min \ 60s 1t S min S
have the answer in the specified
units)
(added the terms)

in in in
12—+ 5—=62—
S S S

= (If x = 0, they would not be
equal, as the left side would be
undefined.)

T

~295.276 YL
min

(4.53>< yd )( 00 ) - (4.5§>< 1 ﬂ)( 00s > ~ 295276 YL
S 0.9144 m 1 min S 0.9144 m 1 min min
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S
< yd ><0.9144m><1min) < ye )(0.9144m
3.2— =|3.2—
min 1yd 60 s min
1
2

yd
min _ 3yd /min) 3 1
6yd min\6yd/ 6 2
min
. 4 1
Jack’s Rate = M
20 min
1
Mike’s Rate = SM
30 min
) 12 bl
Jack’s Rate = 2 provems
1hr
1 1
Mike’s Rate = Opro—bems
1hr
, __ 4 problems (60 min\ 12 problems
Jack’s Rate = 20 70 < The >_ Thr
- __ 5problems (60 min) 10 problems
Mike’s Rate = 20 70 ( The > = Thr
22 problems

12 problems + 10 problems = 22 problems
They can solve 22 problems per hour combined.

$2

2
§($6> =$4
$6 —$4 =32
Students may also have solved like this:
1-2-3_2_1
33 3 3
1
§($6> =32

m
> ~ 0.049 —
S

(inverted and multiplied)

(computed the price of the

(found the amount left to pay after
the discount)

(calculated the portion of total to

2
pay after the 3 discount)

(calculated % of the total)

Worksheet 1.7 #4117



Worksheet 1.8

Note: Remind students to also study for the quiz.

1.

b

x

b b

X x

1

2

-1 1

2 "2

—abc

(—a)(=b)(—c) = —abc
5a+3

2

5a -3 5a 3 5a+3
2 2 272772
-2

5-7=-2

-5

3-8=-5

. 100 mi

distance = speed (time)

distance = (—50 %)2 hr = -100 mi

18 7 7 Principles of Algebra 2 Solutions Manual
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in a positive answer.)

(The opposite of the opposite is positive.)

(The opposite of the opposite is positive.)

(An odd number of negative signs results
in a negative answer.)
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in a positive answer.)

(An even number of negative signs results
in a positive answer.)

(A value added to its opposite equals 0.)



mi
~ 30.227 — faster
hr
29ft/ 1mi 60s 60 min
s 5,280 ft 1 min 1 hr

mi
~ 19.77272727 —

hr
50 2 _19.77272727 22 x 30.227 22
hr hr hr
20 % or20 W
P=VI

P= <—4i> <—5§> = 201 or20 W
€ S S

. —$360

—$30 _ X
1 month = 12 months

~$30 (12) _ —$360
1month \ 12/~ 12 months

ft mi
(converted 29 5 to v as students were

asked to compare the speeds in miles per
hour)

mi mi
d 50— with 19.773272727 —
(compare o M hr)

J
(W stands for watts, which is a S .)

(wrote a proportion; notice that we used
12 months to represent 1 year so as to keep
the units consistent)

(multiplied by % to form a proportion

with 12 months in the denominator)

x = —$360; $360 is the amount owed for the entire year.

2xb — 3ay
by

—3ay _ 2xb—3ay

2_x+—3a_2_x2 +—3a y _2xb+
y b~ y\b b \y) by

-5

Sa(=6) _=30a__,
3\2a) 6a

10 hr

—50in . hr
—51n 5in

hr

by by

(The a in the numerator and denominator
cancel out, and -30 divided by 6 is -5.)

(An even number of negative signs results
in a positive answer and 50 divided by 5 is
10.)

Note: Remind students if needed that conversion ratios are in Appendix B.

ft
~ 7,874.016 —;
min

40n=1 60 s 100 em 1ft 5 7.874.016 ft
s \ 1 min 1m 3048em /) 7 min
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(Worksheet 1.8 continued)

ft
b. ~5,955.512 ——
min

m/ 60s 100 em 1ft ft ft ft
30— - + 50 ——— =5,905.511811—— + 50 ——
s \ 1 min 1m 30.48 em min min min

ft
min

a. 8axz

b. The Commutative and Associative Properties
2; if x = 2, that would have us dividing by 0 and division by 0 is not possible, as you
can’t divide something by nothing.
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Chapter 2 Exploring Exponents

Worksheet 2.1

1.
a. 44
b. —43or (-4)3

c. x¢
d. a’or(-a)?

e. y’x?
f. x?!

a. 490

(3 negative signs will result in an odd
answer so —4° means the same thing

as (-4)3.)

(The 2 negative signs cancel each other
out, so a> means the same thing as (-a)2.)

(By definition, x* = x.)

(224+3x1)2e10=(4+3)2+10=(7)2«10=149 + 10 =490

b. -1
(2-1)*=-2=(1)*-2=1-2=-1

(4+3-2)'= (7-2)*= (5= 25
b. 36

(An even number of negative signs yields
a positive answer.)

(The negative sign was outside of the
parentheses this time, so we had to
simplify inside the parentheses first, and
then take the opposite of that.)

< 32+57(3)>2= <9+521>2= <?>2= (6)2 =36

Worksheet 2.1 #4 21



a. 8
y
BIONGIOR;
y X y X y
6a— 2b
b.
ab
6,72_6(a), =2 (b} _6a —2b_6a=2b
b a bla a \b/ ab  ab  ab
c. —g5 Y4
min
ft (1yd 60s \ _ft/1lyd 60 s (converted to have a common
5; 3 ft 1min / — 5; 3 ft 1 min denominator; was told to give answer
d . yd
=1002— in
15 yfl 100 yfj _ _gs y.d (subtracted the fractions)
min min min
1
d. 7
98 2747 1
302 22620707
6.

J
a. —6; or —6 watts

P={-3— 2— ) = —6— or —6 watts
C S S

b. Volume = 0.039 m*
Finding the radius:

r—ld—1025m—0125m
2027 -
Finding the volume:

V=mnr’h
V=m(0.125m)?(0.8 m) ~ 0.039 m*
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(formula from Appendix B; inserted
values and simplified)

(formula from Appendix B)
(inserted values and simplified)



Worksheet 2.2

1.

o a0 op

Note: Students were instructed to use a negative exponent.
4-5

41

x1

mes’'orms™

x—3

Note: Students were instructed to use a positive exponent.

x4
1
Palukl
—x4
1
—xt —x
1
x°
1
x0 = F
1 -1
—b} " b
1 /1 1y 1 (We put the negative sign inside the
—b\=b/\=b/) ™ (-b) parentheses to show that it’s the opposite of b
we have to multiply 3 times.)
y3
x3
Y y_3 (The negative signs canceled out.)
—xxx X3
Hz Note: Students were instructed to not use a
v negative exponent.

Note: Students were instructed not to round.
6.254 X 10 km3
1.2 X 10 kg « mol* (The unit of measure could also be written
kg
mol”?
Note: Students were instructed not to round.

e V-1
e UL LU s 0R (The unit of measure could also be written

Hz
v

0.000000000100001495 m
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62,000,000 Q! e m™! (The unit of measure could also be written

1
Q-m')

6. 2.5%x10"m?’

1
<—> (1x107m?) =0.25 x 10" m? = 2.5 X 10~%5 m?

4
7.
. Sax + 4c
' 2cx
5a 2 5a X 2 2c 5ax 4c 5ax + 4c
2c X 2c X X 2c 2cx 2cx 2cx
b —3ft
S

2o Z 2 60
S s s 12 in

ft i f 'rﬁ(lft) 2ft ft
S

Worksheet 2.3A

1.
a. d
d*d*=d*=d' =d
1
b. y_3 Or?
1
ySyy—9 — ySyly—9 — y5+1—9 - y—3 Ory_3
c. a*
Z_j —q84=q*
d a12
a8
—= — a8q* = q2
e. 4b
_4 2 4_ 2 4 2
_le)’ = Zzlj = l’)’ = 4b%b' = 4b>" = 4b' = 4b
f. 5x1

5x2——9 — 5x2+9 — lel
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Worksheet 2.3B

1.

a.

@

(Only if y equals 2 are these equal; the
first equation equals y°.)

(The a? cancels out.)

(These do not equal. In the numerator,
the parentheses mean we’re taking
(—a)(—a). So the numerator would
simplify to a? while the denominator
would be -a?, simplifying to —1, not 1.)
(The denominators are the same,
as32=9.)

Note: Students only need to write the correct sign; we show how the expressions simplified

here for clarity.
<

! <216
64

>
5>4

34 = 34

-34 < 34

3
3x~7 orF

3x! 3
o = 3x170=3x"7 or—

_ 2
-10a'b? or 100

-5ab*(2a?) = -10a'*2b? = -10a~'b? or

—10b?

36 36
(? simplifies to 34, as 3= 3672 =13%)

(The denominator equals (—3) (—3),
which can be thought of as
(—1)(3)(—1)(3). The —1s cancel out,

leaving us with (3)(3), or 32.)

(Here the negative sign was not part of
what was being squared, so it made the
whole fraction negative.)
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4. The order of operations says to multiply first and then add. We can’t add
5ab? + 2a~* until we complete the multiplication of 5 times a times b? and 2 times a .
In 5ab?(2a?), we are dealing with only multiplication, which is commutative and can be
done in any order. The commutative property we're following describes the consistent way
God governs all things, and the order of operations describes an agreed-upon convention
for writing operations.

5.
a. 2.0x10"
20X 10°® (multiplied 5 X 4, and 102 X 107°)
2.0 X 1077 (rewrote in scientific notation)
b. 6x10%* (multiplied 3 X 2 and 10** X 10°)

6. Note: Students were told to use a negative exponent.
a. x =3 X 103 transistors; a 2 mm? chip would have 3 X 10® transistors if the ratio were the

same.
1.5 X 10° transistors X (set up a ratio)
1 mm? ~ 2 mm?
8 : 8 : 2
1.5 X 10° transistors E _ 3 X 10° transistors (multiplied by =)
1 mm? 2 2 mm? 2
x = 3 X 108 transistors; a 2 mm? chip would have 3 X 10® transistors if the ratio were the
same.
b. F=kqq,r
Worksheet 2.4
1.
a. 8a3c’®
(2ac?)? = 2%ac*® = 8a’c?
1
b. Py orx*
1y 1@ 1
() ==
c. m“Zor -7
(m-a)z =m0 = m12
d m*or—;
(m=°)2 m@ m s u (Since the order of operations says to solve
m: o mz o oz " =m exponents and roots before multiplication
or division, we had to square the m® before
dividing by m2.)
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64
(4)3 =4 =64

. 64 Note: Students were instructed to show their

work.
V=(2%)3=(4)*=64 (simplified inside the parentheses)
b6
V= (bz)s — 23 = ps

. 64

V=0b=26=064 (2% equals 64)

32,768
2759 =215 = 32,768

. 256b*

44b2(4) 44b8
b5 b

1 6
Forx

1)1 1 .
x—Z = x—2(3) = x—6 or x

. (1Y 1 1 1 1
Note: Students may also have solved like this: <x—) = = or x°

= 44b%° = 4*b> = 256 b

-2

(2aaa) (2aaa) or 4aaaaaa
(2a%)% = (2a°)(2a®) = (2aaa)(2aaa)

yooy YTy

_yz

-y _

7 _y42=_y2

1

—Borx‘13

_(x3)—3 X9 B
P TO"XB

6.0 X 1073

(2.0 X 107%) (3.0 X 107") = (2.0)(3.0) X 10+ = 6.0 X 103

. 4.2 xX10%*

(7.0 X 10%) (6.0 X 10') = (7.0) (6.0) X101 = 42.0 X 10 = 4.2 X 10
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a. x3
x2x = x2x! = x2t1 = x3

b. 2
x?x 2\ 2xXx' 2x*M! (Any number divided by itself equals 1, so x*
2 YN E )T T e divided by itself equals 1.)
2
2x3
= e = 2(1) =2

8. ~1.309in’
Finding the radius:

1 1, . .
r= Ed = 5(1 in) =0.5in
Calculating the volume:

h 5i
V=m rzg =7 (0.5in)? <Tm> ~ 1.309 in* (inserted values into formula and simplified)

Note: The (0.5 in)? simplifies to 0.25 in? which then gets multiplied by 5 in, giving an
ending unit of in°.

Worksheet 2.5A

1. Note: It’s not necessary for students to write out in « in; we are showing it for clarity.
a. 25.806 cm?

2.54 cm 2.54 cm
4m2=4-m.iﬂ< )(

> ~ 25.806 cm « cm = 25.806 cm?

1in 1in
b. 0.0579 ft3
100 in® = 1004 « i » | ) (L2 ) (L)~ 0.0579 £t « £t « £ = 0.0579 £
- 12in/\12n/\12in /)~ -
2.
3 3
a. 8?0r8ft3s4or 5
ft\’ ft3 ft? o 8ft3
<2¥> =23s2<3> =83—60r8ft3s 5 or 56
2
b, —4it
s6
ft \? ft3 ft3
25 8—% 8%
S st s ft3 1 _ 8 ft3 _—4ft3_—4ft3_
—2ft = —2ft —2ft s\ —2ft)] —2ftest ftes® ftlest
1
—4 3! ft?
s 'so
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mi* 81 mi*

c. 81 or 81 mi* hr3 or

hr? hr?
3 mi \* =34 mi* =381 mi* or 81 mi* hr=3 or 81 mi*
hr2) = = hr2® " hrt hr?

Worksheet 2.5B

1.
m3
a. —
K
J
K 3 m? _ m?
J K\ ¥/ K
m?
b. kg« mor ke
m kg e m
kg? gs2 kgem [ §* kg « m' kg
m?  m? 8 <F> T =kg-m1‘2=kg-m‘1ora
s §2
2.
m2
a. 42Kkg . e
P=Fv
m m mm m'm! m't! m?
P= (7 kgg > (6;) =7(6)kg » gs =42 kg e g =42 kg e S =42 kg e %
b. 42 W or 42 watts
m2
C. 48Kkg- e or 48 W or 48 watts
P=Fv
_ m m) mm m!m! _ m!* _ m?
P= 6kg? 8? —6(8)kg' SZS —48kg° S2S1 —48kg°w—48kg° S3 or
48 W or 48 watts
d. kg -m?™ Note: Students were instructed to use a
negative exponent to show s°.
3.
k 2
a. 2.25 n%z
45kg(2,000kg)  45(2,000)kg « kg 90,000 kg> 595 kg?
(200m)> 200°m> ©40,000m? " 7T m?
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kg? Note: Students were instructed to give
m2

= -10
b. ~1.501x10 answer in scientific notation.

kg? kg? (completed the multiplication

(6.67 x 107™) <2.25%> ~ 15,008 x 10-n<8. (comP P )
k 2 . . . .
~ 1.501 X 10-1° g2 grewrotg in scientific notation per
instructions)
- m Note: Students were instructed to sho
c. 1.501 X107 °kg + — ote- St W u Show
S how they obtained the correct units.

Not every step needs written out — just
enough to see that they did the work to
see what the units should be.

(1.501 x 1071°) <g> ( m’ > = (1.501 x 10™) <M>

m?* / \ kg «s* m? e kg » s?
kg? e m? kg2 o m3-2
=(1.501 x10™°)| ——— | = (1.501 X 107) | =———
( (o) = (B
m' « kg! m e k; m
= (1.501 X 10%%) (—2g> = <1.501 x 10—1°> < . g) =1.501 X 100 Kkg + —
S s S
d. 1.501 X 107" N or 1.501 X 107" newtons
Worksheet 2.6A
1.
g
a. *162
— 1 (Notice that the + sign was included before
V16 = £162 the root sign, signifying that we’re looking for
either the positive or the negative square root;
we needed to keep that sign to specify this in
fractional exponential notation as well, as both
notations mean the positive root without the +
in front.)
1
b. 554
1
/55 = 557
1
c. 173
1
V17 =173
1
d. 305
1
/30 =305
1
e. 362

36 = 367
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+1/81 = +817
+4
+1/16 = +4
~ 2.723
\/55 ~ 2.723
~ 2.571
V17 = 2.571
. ~1.974
/30 ~ 1.974
6
1
362 = 6
+3
i

— +81%=+3

1
Va

1 1

Q
w *l-
N
B

wUl
Py

(9]

e
(9]
B

(The = sign lets us know we care about the
negative root too; we need to include that when
rewriting in fractional notation, as the notation
alone is defined as meaning the positive root.)

(There is not a + sign in front, so the notation
is defined as the positive root.)

(There is not a + sign in front, so the notation
is defined as the positive root.)
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Worksheet 2.6B

1.
a. =8
1
+642 = +1/ 64 = +8
b. ~3.162
A 4+6=1/10 ~3.162
c. 3
1 1
(445+234)5 = (243)5=1/243 =3
2.
a. Either
b. Positive
c. Either
3.
a. 3
1
275 =327 =3
1
b. —
3
27 3 = 1 ——
V27
4.
1
a. Az
1
s=A2
4
b. V3
1
s=V3
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(A square root is an even root, as 2 is an
even number, so the answer could be
either positive or negative.)

(A cubed root is an odd root, as 3 is an
odd number, so the answer has to be
positive, since 15 is a positive number
and the cubed root of a negative number
would give a negative answer.)

(A fourth root is an even root, as 4 is an
even number, so the answer could be
either positive or negative.)

Note: Students were instructed to give
their answer as a fraction in order to
make sure they did not use a calculator
and really understand the fractional
notation.



C.

~ 1.551 in

Calculating the radius needed:

1
= (&)

_ (45.36in’
~ \ n(6in)

-5 %
Il
<
N

= ?“ = %p—-
2

W=

\ 74

1 _ 1
3 -1
"y
1.2 xX10°

2
> = (2.40642274 in)

(formula given)

2 1.551in (substituted values and calculated on a
calculator)

(6.0 X 10%) (2.0 X 107%) = (6.0) (2.0) X 103+ =12.0 X 107 = 1.2 X 10°°

2.0x10°

(4.0 X 107) (5.0 X 10°) = (4.0) (5.0) x 106*0 = 20.0 X 106 = 2.0 X 10°°

16 ft*

SZ

JEN_ 2o 16 e
s ) s g2

mZ

=

sm?)"  25m*
S _ s? _25m4 1 _ 25 m* m* _ m*—2
5m2  5m? 2 \5m2/) 5m2es? m2es? =~ g2
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Worksheet 2.7A

a
S C B N T
a’)4=a"\#/=a 4 =a*=aqa?
19
. b+
3 4 3 16 19
bip*=pr =pra =pa
13
b+

w|w

Worksheet 2.7B

1.

. \/F or (\/Z>3or41\/4_l

64
3
162=4>=64
1
x2
4.4 1
X8 4 =x2
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Note: While this could also be written as

44/ 4, the directions said to use the square root
symbol and a whole-number exponent.



27
( \/—9 > 3 7 Note: Students should have found this both
= 3
using a calculator (inputting 92) and by hand
(thinking through that \/5 =3 and 3*=27).
The point is to show them that inputting the
fractional exponent into the calculator does
work.
b
11 2
b:b2=b2=b'=b
b (A square root times itself equals the number
under the square root sign.)
b°or1
L
b2b2=b2=>b%0r1
3 1
bzorb'b:

1 3

1 1
b2b2b2=b2orb'b

1
2

17

.y

~ 12.699
11

23 ~12.699

. ~2.828
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a. ~41.569 mm?

3V3

A= 3 (4 mm)?
)
= # (16 mm?)

~ 41.569 mm?

< l) 3
3(32 32
b. 2 2
2 s°or 2 S

1 3
3(35> 32

A=——"5%0rA =—5s?
2 2

C. ~2,599.208
17hr 17k
b, = (800) 210k = (800)(210*”)
~ 2,599.208 bacteria

d. ~0.0492 ft*
1ft

(substituted 4 mm for s)

(squared 4 mm)

(found 3 times the square root of 3 divided by

2; multiplied that by 16 mm?)

(used a calculator to complete the
multiplication)

1ft

85in*=85im it e itr o

Worksheet 2.8

1. x7
1
Eal
a. 7y°
7y?
o
b. b3

<b%>_4 b = b

c. 3.0x10°¥

Ty 2= 732 =7y"

(5.0 x 107 (6.0 X 107%) = 5.0(6.0) x (10~*) (10-%) = 30.0 X 10~*+-% = 30.0 x 10~

=3.0x107¥

YR

d. b

W
+
W
o w
+
[N IEN
[eY BN

Il
oy
| =

1
b2b

Il
S
I
S
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~ 0.0492 ft « ft « ft ~ 0.0492 ft3



s 18ftr 1 18 ft2 3f  3f 3t

—6ft s —6ft —6ftes  ftes S S

+1/23 ~ £4.796

~ 4.796

23 ~ 4.796 (The \/_ notation is defined as meaning the
positive root.)

. ~7.071

~ 2.508

kg « m?

280—>——0r280J
S

kg + m?
W= (7 kg » %) (40m) = 280%or 280 ]

. 7432.243 cm?

30.48cm 30.48 cm
8ft2=8ftefte 5 & = 7432.243 cm « cm = 7432.243 cm?

2,880 in?
Converting 4 ft to in:

12 in .
4ft< & ) =48 in

Finding the area:

A=1lw (formula for the area of a rectangle; we could
find this in Appendix B)

A= (48in)(60in) = 2,880 in>

Worksheet 2.8 #.# 37



Chapter 3 Numbers and Sets

Worksheet 3.1A

1.
a. Answers will vary. Students just need Possibilities include pencils, pens, writing
to list 3 pile types. utensils, sticky notes, paper clips, keys, etc.
b. €
pEeP

Worksheet 3.1B

1.  Note: The capitalization of set names matters.

a.—C. (The two large circles are drawn separately,
with no overlap, as a number is either odd
or even, but never both. Students were told

' to use O to stand for odd and E for even.
0 e’ Students should have drawn a small circle
A labeled A inside the O circle, since {5, 11,
@ 15} are all odd numbers. Students should
have drawn a small circle labeled B with part
inside O and part inside E since {5, 6, 10, 15}
are both in set O and set E.)

2.
a. €
6E€B
b. &
y€B
c. {3,4,7} (We combined both set A and set B,
including every element in either set.)
C=1{3,4,7}
d. {73 (We looked only for the elements that were
in both the sets: 7.)
C={7}
e. Yes. DCA (D is a subset of set A, as all of its elements
are also part of set A.)
f. (The numbers do not have to be on the

diagram, but are given to show why the
diagram is drawn the way it is.)
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m 60s 60s

m 2m
2t T e (1 min> (1 min) 4 = 72 0mine Y T

. 4
Vaya=4
.oxt

(_xz)z = x2(2) = x4
1.381 X 10 J « K

NT
V=k,NTP'= —kBpl

(1.512 X 1026) (200 K) (1.381 X 107%

%) (A and B don’t share any elements, so there
is nothing in their intersection.)
ANB=Q
. FCSorFCS (We could also write S O F to show that S is
a set that contains F, but this notation was
not taught.)
3
x2
1\° (1)(6) 6 3
(x“) =x\¥" =x*=x?
g
x3
1 13 4
X3x=x3x3=Xx3
x7
4 4-—2
xxJ_CS = x4t 25 = A 245 — 7
2cx + 3b
i bc
2x 3 _2x(c)  3(b) _2cx  3b_ 2cx +3b
b ¢ b\c c\b)  bc bc  bc
7,204 —2
min

m m m

min?

m_

7,204

(rewrote the P! as P! in the denominator)

J ) (substituted values given)
K

100-L,
m
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J
4.176 X 10°K -
K

C.
J
m’
(1.512)(1.381)(200) X (10%)(10™) K » %
100%
m

J
417.614 X 10%°* 2 K X

1002
m

J
4176 X 10°K » —
X K

J
m?
d. 4.176 X 10° m®

4.176 X 103 I om
’ K ]

FJ m?
4176 X 10°+ K+ -+ - = 4176 X 10° m’

Worksheet 3.2A

1.
a. No

b. xeC
No

@

e. True
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(grouped known values and units together)

(multiplied known values)

(simplified exponent of 10 and divided by
the 100 in the denominator and rounded to
the third decimal)

(inverted the denominator and multiplied to
complete the division)

(simplified the units)

(x € N tells us that x must be a natural number,
and 1.56 is not a natural number, even though
it is less than 8. The natural numbers less than
8arel,2,3,4,5,6,and 7)

(4 is not in the set specified.)

(5is a natural number, and x & N tells us that x
cannot be a natural number.)

Rational numbers (Q) are a subset of real
numbers (R).



Worksheet 3.2B

1.

Qoo o

Real and Rational or R and Q
yeNNny>3

z € Q means that z must be a rational number or z is an element of the rational
numbers.

It means that the union of the set of rational numbers (Q) and the set of

irrational numbers (P) equals the set of real numbers (R) — in other words, that if
you take rational numbers and irrational numbers, you get the set of all real numbers.

It means that the intersection of the set of rational numbers (Q) and the set of
irrational numbers (P) is empty; there aren’t any numbers that are both rational and
irrational.

Note: These values are listed in the text for Lesson 3.2.
T ~ 3.14159

e~ 2.71828

¢ ~1.61803

p is pronounced “rho.”

2
8.992 X 10° Né?
1
o dre,
1 1
k= E ~ — ~
4(3.14159) (8.85 X 1072 mz) 111.212286 X 1072 -
2 . . . . .
1 o= 8.992 % 10° NCI121 (s1mpl1ﬁed so rounded and in scientific
1.112 X 10710 _ notation)
Nem
Note: The answer could also be written as 1 N-m* as we could invert and
) 1.112x 107 C? °
. C? . o N em?
multiply the N 2 Part, giving the answer as 8.992 x 10 oz

53.919 Volts or 53.919 V
—t
V.= Ve

—4s —4

V.= (120 Volts) <eﬁ> = (120 Volts) (eT> = 53.919 Volts or 53.919 V
Note: Students may also have gotten 53.920 if they used a more rounded value of e.
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c _8a+3x
’ ax
(1)) 30)) -(2-)- =2
X a x\a a\x ax ax ax
d —x7
2
_%— x2—9_ x—7
e. a°
__a8a2_a8a—2_a8+—2_a6
f. 16
V16416 =16
7
g y:

328 =32 =162 =442
c. 3\/3

45} =T =53 =343

C 10
100 100
V10 To =V10
d. V4
1 1
S=(3)=-ia
24
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Worksheet 3.3B

1.

a. 3\/2
4 = y/52 =516 = 346

b. 44/x

(16x)7 = \/Tox = 4%

b. (In the fraction on the right, the numerator is

raised to the % and the denominator to the %;

since the roots are different, we can’t divide

them the way we could if they were the same;
we would have to calculate each root. In doing
so, we would see it doesn’t equal the expression
on the left.)

(% = y% = x3)

e
Il

D 4L
10 |2

15
5oy

- ﬁ‘é‘ ﬁ;“ﬁ N =

4.
a.
b.
c. a
5. \AA,
vy
6.
a. {25}
A NB={25} (25 is the only element both sets share.)
b. No

(s must be a natural number, and % isnota

natural number.)
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1 1 1
(—x )?x3xx2 = (-x)(-x)x*xx%2 = xxx*x X% = X0 x

d. x°

_(+3)2 3) 2 6
U

NI
—
N

=X

Worksheet 3.4A

a. 16/ -1
b. 94/ -1
e

a. 4i
b. 3i
c. xi

Worksheet 3.4B

1.

a. \/1_7i
V17 =17y = T

V@ =y i=a
C. 34/2i
V-18 =v/3y/3v2¢/-1 = 3y/2i
d. \/;i
Vo =y 1 = i
€. 24/6i
(~24)2 =y ~24 =4y 6/ ~1 =2/6i
2.  Note: Make sure the real numbers are written first and then the imaginary.

0+ 17i
0+ ai

0+ 3y 2i
0+ xi

0 + 24/ 6i

© a0 o P
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3.  Note: Make sure the real numbers are written first and then the imaginary.
4+ 2i

7+ 4i

2-2i

—4—2i

—5+2i

4.  Note: We rewrote as a fractional exponent so we could use the calculator.

© a0 o

a. —3

\V—27= (- 27)§ -3

b. ~—3.803

1
\/—55 = (—55)3 ~ —3.803

c. ~—3.634

1
\/—48 = (—48)3 ~ —3.634

5.
a. Yes (x can be either an integer or an imaginary
number, and 4i is an imaginary number.)
b. Yes (Q [rational numbers] is a subset of R [real
numbers].)
c. {d}
ANB={d} (d is the only element in both sets.)
d. {a,b,c,d,e}
AUB={a,b,cde} (listed all elements in either set)
Worksheet 3.5A
1.
a. —24
8i(3i) = 242 = 24/ —14/ —1 = 24(—1) = —24
b. 24
24i* = 244/ =14/ =14/ =14/ =1 = 24(=1)(=1) = 24
c. 24i
24i5 = 244/ =14/ =14/ =14/ =1y =1 =24(=1)(=1)4/ -1 = 24i
d -24

24if =244/ —14/ —14/ —14/ =14/ -1/ -1 =24(=1)(-1)(-1) = —24
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Worksheet 3.5B

1.
4 5i-lor 3 or —5i
i2 . ; ;

Si_l3 — 523 = 51-1 op § Note: Some students mlght notice they
can also multiply this by % and simplify
to —5i which is also correct since you can
always multiply by a fraction worth 1= %;
see 2e below.

b. 3i

3% =32 =3i
c. =3

75

% =3i{"3=3i2=3y -1/ -1 =3(-1) =3
d. 4

—4i2= -4 -1 -1 =—4(-1) =4

2.

a. —8\/5
V=40 ~16 = {301/ T61 = 410y 16 = 2/T0(4) (-1) = -8y/T0
4i

V-8v2=1/8iy2 =421 2i=2(2)i = 4i
-9
\/—_3\/T=\/3\/2_7i=\/_3\/3\/_3i2=3<3>(—1)=—9

\/g i \/_ \/_ _, (The i’s cancel out.)
Vo V2
€ —2i

oo T ) -

Note: Students may also have listed their answer as 5 if so, this is correct, but show

them how they could simplify by multiplying by %; the convention is to avoid leaving i in

the denominator.

1
f. \lzlor 0.5
“71\[ 1—\/ Ziory/ 0.5i
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{8.5in,111in, 17 in}

AUB={8.5in,111in, 17 in} (We included all the elements in both A
or B in the union.)

x’y + 10x
5
3 3 3 3
6x*‘y —ab
3b
2x4y+—_a_2x4y 3 L= b _6x4y+—ab_6x4y—ab
b 3 b \3 3\b/  3b 3b 3b
x3 orl
X3x?  xxr .o, 1 (the opposite of the opposite is a positive,
——— = =xXxx"*=xor— L.
—X x so the negative signs canceled out)
_ys
(=y)°= (=9) (=2) (=») (=) (=y) = -y
(=)= (=2) (=9) (=¥) (=) (=¥) (=») = ¥*
25
. b (A square root times itself, whether
that square root is positive or negative,
will equal the number under the square
root sign . . . even if that number is an
unknown.)
31
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Worksheet 3.6

1.
a. P
R-—Q=P
b. {1,3,5,7}
AUB={1,3,5,7}
c. {3,5}
ANB={3,5}

d yeRny<2
e. 3\ 7i

V=63 =+/63i=+/9/7i=34/7i
f. +/10i

\/__77():‘/\/7__;”:\/7_701':\/%1'

h. yi
Vo= =3 \i =i

i. 5i :
(—=25)2=1/—-25=75i

.3

i -3
iy (L) =3P 3,3
311 )<2i) =2 T2h T3

k.

-6
V-18v -2 =18iy2i =9y 2122 =3(2) (-1) = -6

2. @ Note: These problems were designed to give students an opportunity to engage with
different notations, which is something they’ll have to do regularly if they pursue a career
in a scientific or mathematical field. However, the point is to simply make them think
about different ways of expressions; it is okay if they struggled with these problems (they
do not have to know these notations).

a. @ xisan imaginary number or x such that x is an element of imaginary
numbers or x is an element of imaginary numbers or x € .

b. @ —2<x<3oravalue greater than or equal to -2 but less than 3

¢. @ 5<x<100ravalue greater than or equal to 5 but less than or equal to 10
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Chapter 4 Solving for the Unknown

Worksheet 4.1

1.
a. x=3

9=23x
3=x

. x=-3

9=-3x
-3=Xx

. x=10

-120 =-12x

(original equation)
(divided both sides by 3)

(original equation)
(divided both sides by -3)

(original equation)
(divided both sides by -12)

(original equation)
(subtracted 6 from both sides)

(original equation)

2
(multiplied both sides by 78 the inverse
of % can also be thought of as dividing both

1
sides by > only jumping to the inverting and
multiplying step)
(simplified)

(original equation)
(simplified i* to -1)

2 .
(subtracted 3 from both sides)
(rewrote with common denominator)

(simplified)
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(Worksheet 4.1 continued)

g x=4
1 1 1
§x6X‘5x3x 3=2

xX=-—4
\ —164 —25 = 5x
\16i4/25i = 5x

4i5i = 5x
20i* = 5x
—20=5x
—4=x

(original equation)
(simplified exponents)
(simplified exponents)

(multiplied both sides by 2)

(original equation)

(thought of 4/ —16 as \/E\/ —1and+/ —-25
as \/E\/ —1 and wrote 4/ —1 as i)

(found square roots)

(simplified multiplication)

(simplified the left side of the equation)
(divided both sides by 5)

Note: Students should have checked their work in problem 1 by substituting their answers
back into the original equations. If they got any problems incorrect, talk to them about

whether they really checked their work.

2.  Note: Watch to make sure students included the correct unit of measure in their answer.

kg - m
SZ

P=Fv

P

v

a. F=5

=F

2
Sokg%
=F

m
10—
S

kg « m?
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(relationship given)
(divided both sides by v)

(inserted known values)

(divided known values and rewrote the units
in the numerator as a single fraction)

(inverted and multiplied)

(simplified units)



