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ALEKS Review Topics 1.1 ¢ Linear Equations

1 14 1 I3 ror * i i M
simplify: €O Jpd O WD WO Solve each of the following equations:

11#12 CW T W Pp O CO P

Factor completely: p @ C T QW

Simplify: 3—_

11#22 pUL — CP
Evaluate: T

Rationalize the denominator: e




*|dentify the following equations as an identity,
a contradiction, or a conditional equation, then
state the solution.

11482 VW W C Vg W p
1184 CO T QO P P OCW p
1147 sohve Y O -0 “Yor P.

1.1#4 The area near the joining of the Tigris
and Euphrates Rivers (in modern Iraq) has often
been called the Cradle ofCivilizationsince the
area has evidence of many ancient cultures.
The length of the Euphrates River exceeds that
of the Tigris by 620 mi. If they have a combined
length of 2880 mi., how long is each river?

1.1#6 Hi-Tech Home Improvements buys a
fleet of identical trucks that cost $32,750 each.
The company is allowed to depreciate the value
of their trucks for tax purposes by $5250 per
year. If company policies dictate that older
trucks must be sold once thier value declines to
$6500, approximately how many years will they
keep these trucks?



1.2 ¢ Linear Inequalities B. Solving Inequalities

A. Interval Notation Key idea: Whenever you multiply or divide each
side of an inequality by a negative, switch the

Inequality Graph Interval Notation direction of the inequality.

Sove: U OC N TH X

Solve; = — — -




C. Compound Inequalities 4. 0 CE€lw p

<

Given: 6 pRfonNdé clolt N6  thkp,

Find each of the following: 5.0 TE W -
0° 6
0, 0
0 0

6. TWEQ O

Find each union or intersection. Write your
solution using interval notation.

1. ® ¢EQ o

7.0 @¢fiw © C

22w Téiw p

8. 0w ¢ W WWEQW T X PX

3.0 0WEQ ¢




D. Finding Domains of Functions

The domain of an expression (or function) is

the set of values which satisfy the expression.

To find the domain, start with a "default"

domain of

and then take away...

* %

* %

* %k

*Find the domain of each function:

W
06 C

Qw Vo o

Qo D o

Qw

E. Word Problems

1.2#79 Jacques is going to college on an
academic sholarship that requires him to
maintain at least a 75% average in all of his
classes. So far he has scored 82%, 76%, 65%,
and 71% on four exams. What scores are
possible on his last exam that will enable him to
keep his scholarship?

1.2#88 Davis Truck Rentals will rent a moving
van for $15.75/day, plus $0.35 per mile. Bertz
Van Rentals will rent the same van for $S25/day,
plus $0.30 per mile. How many miles m must
the van be driven to make the cost at Bertz a
better deal?



1.3 ¢ Absolute Value Equations & Inequalities 3.9w ¢S poO
Properties:
1. B8 @
2. 98 ©
3.8 W
4. gw XS P ¢S
*Solve each of the following:

1. KXW 0S U

.00 ¢S U pX




ALEKS REVIEW PAGE: 5. Solve: S @A US S LA PS

1. Factor: 0 W VO LW O A

2. Factor completely: O 0 T ¢

6. The sets C and D are defined as follows:
0 0L o
o e e ——— [O XN VE VIR
3. Simplify: @0 VLGO olc m

Write 0° ‘Oand 6. ‘Ousing interval notation.

4. Solve: X PS T CU

7. Rationalize the denominator and simplify:




1.4 ¢ Complex Numbers Evaluate: 'Q

Definitions:

Evaluate: Q

Evaluate: U Vv

Multiply: T 0Q ¢ «Q

Complex numbers are of the form & @ 'Q

Powers of i: Divide:




1.5 ¢ Solving Quadratic Equations
Summary: (X ©O® 0 T

a. If @ T use factoring.

b. If ® TG, square root each side.

c. If® T it's not quadratic!

Solve®w CwW p U TIintwo ways.

10

The® T (Bxpression found in the quadratic

formula is called the

4 Cases for the Discriminant:

1. f0 T negative, the quadratic

equation has

2. If® TG ds zero, the guadratic equation

has

3. If @ TG ds a positive perfect square, the

guadratic equation has

4. If@ TG G5 positive, but is not a perfect

square, the quadratic equation has

*Find the value of the discriminant and state
what that says about the nature/type of
solutions: Cw OwW X T

ALEKS PROBLEM: Find all values of k such that
the quadratic equation has two real solutions.

Write your solution as an equality or inequality:

oM LW CQ T



*Solve each of the following:

1. yw Yw T
2. © - -
3.— — P

11

4. T CW v

Completing the Square

Process:
1. Write your equation in the form:

2. If there's a leading coefficient, divide both
sides by it.

3. Cut the number in front of x in half; write
this new value on the line below.

4. Square this new value and write the product
in the blank on the line above; add this product
to the right side of the equation also.

5. Insert an x, parentheses and exponent on
the left to complete the square.

6. Add together the values on the right side.

7. Square root each side of the equation. Don't
forget the plus-or-minus sign!

8. Solve for x.

ALEKS PROBLEM: Find the value of k needed in
order to complete the square:

5.0 pd Q 660 Q0w



*Solve each by completing the square: 10. The square of a number is subtracted from

. . 60, resulting in  T8Find all such numbers.
7.0 Yw o T

11. The product of consecutive integers is 44
more than 14 times their sum. Find all such
integers.

9.¢w pE X T

12



12. The length of a rectangle is 1 ft. longer than
twice its width. If the area is 78 ft?, find the
rectangle's dimensions.

13. Aright triangle has one leg that is 2 ft.
longer than the other leg. The hypotenuse is 2
ft. less than twice the shorter leg. Find the
lengths of all three sides of the triangle.
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ALEKS PROBLEM: Find all real or imaginary
rootsof pw W O TU

ALEKS PROBLEM: When a ball is thrown, its
height in feet "Qafter 0seconds is given by the
equation @ U O p @, where U is the initial
upward velocity in feet per second. If 0 ¢ UL
ft/sec, find all values of 0for which'Q p (feet.
Do not round any intermediate results. Round
your answer to 2 decimal places. (There may

be more than one answer.)

-0
/
/
/



1.6 ¢ Solving Other Types of Equations

16#0 — W p —
*Solve each of the following equations"
16#16 W P Y ww CW
16#28 W 00 P@ TY T 16#53b W Mow p O
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164572 Id @ N W 16#64 0@ C Cw pw

168570 W 0 WU 0 @ 16466 00 GID P T
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16#9 o W o C T 1.6#84 Find 3 consecutive integers such that
the sum of twice the largest and the fourth
power of the smallest is equal to the square of
the remaining integer increased by 75.

16#73 @ P ® oQ T
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2.1 ¢ Rectangular Coordinates

A. Domain and Range

Algebraically, we've already discussed how to
find the domain. (See section 1.2D of these
notes.)

Graphically, we can find the domain of a graph
by looking at where the graph extends, from

To determine the range, look at where the
graph extends vertically.

*Find the domain and range of each:

v

e N\

17

\\5

5\\

*Find the domain and range of the relation:
mip hplky holv hth

Graph the following relations:

1. w U8 2.0 W




B. Distance and Midpoint ALEKS PROBLEM: A line segment has one
endpoint at ofv anda midpoint at cFuIJ .
Midpoint Formula: —— h—— Find the coordinates of the other endpoint.

Distance Formula:

C. Graphing Circles

General Formula: @ Q o Q i
has center "(WQ with radius r.

*Graph: @ W p W

*Find the distance and midpoint between

chi and oft .

*Find the equation of the circle having center
at  ufp pand radius 4.

18



*Find the equation of the circle having  ch 2.1 #0 Find the center and radius:

and THtU as endpoints of its diameter. oW 0w (W p¢Y G T
2.1 #72 Find the center and radius: ALEKS PROBLEM: The point oft lieson a
O W W TO PG T circle whose centerisat  pip . Find the

equation of this circle.

19



2.2 ¢ Graphing Lines

A. Slope-Intercept Form

*Graph @ - (¢

B. Graphing by Intercepts

*Graph @ QW p G

C. The x-y Chart

20

D. Horizontal and Vertical Lines

E. Slope

*Find the slope of each:

1. From graph:

2. Between points oOft and ufT .

3. Given the line's equation, LG OW

pP




Parallel lines have the

The slopes of perpendicular lines are

of each other.

2.2#72 After purchasing an autographed
baseball card for $85, its value increases by
$1.50 per year.

a. Write this as a function.

b. What is the card's value 7 years after the
purchase?

c. How many years will it take for the card's
value to reach $100?

21

2.3 ¢ Finding Equations of Lines, Given Clues

Three Forms of a Line

1. Slope-Intercept
2. Point-Slope

3. Standard

*Find the equation of the line having the following
attributes:

a. @ - and has y-intercept Tiv 8

b. @ — and the line passes through ph 8



c. passes through

d. passes through
o TWw pe

e. passes through

W

—w X8

¢lv and ofx 8

vfp and is parallel to the line

(pli; and is perpendicular to the line

22

2.3#109 The number of households that are hooked up
to the Internet has been increasing steadily in recent
years. In 1995, approximately 9 million homes were
online. by 2001, this figure had climbed to about 51
million.

a. Use the relation (year, homes online) with
t=0 corresponding to 1995 to find an equation
model for the number of homes online.

b. Discuss what the slope indicates in this
context.

c. According to this model, in what year did the
first homes being to come online?

d. If the rate of change stays constant, how many
households will be on the internet in 2006?

e. How many years after 1995 will there be
over 100 million households connected?



ALEKS PROBLEM: Find the equation of the line
below:

8+ o
6+
.-"'-.---“
AT
T X
I % 1 I I 1 } } % 4 Il I % 4 j:.
4 -2 | 2 4 §f 3
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ALEKS PROBLEM:

Owners of a recreation area are filling a small pond
with water. They are adding water at a rate of 35
liters per minute. There are 700 liters in the pond to
start.

Let W represent the amount of water in the pond (in
liters), and let T represent the number of minutes
that water has been added.

Write an equation relating W to T, and then graph
your equation using the axes below.

4+

T

10004

Q001

ao00+4

g00-+

SO0+

400+

S00~+

20
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ALEKS PROBLEM: Choose the best graph that gives the best representation.

Raina is hiking toward her campsite at a constant pace. A few kilometers from the campsite, she sees a
snake and turns and runs the other way. Minutes later, she sits to rest for awhile.

A A

Distance Distance Distarce Distance \\

ta Fam to to / * 10 \ P
Campsie Vi \gu campsite | | Campesite / Campsie
! |
v Time e Time . Time
i i i i

Juan is driving at a constant speed. He then slows down to pass an accident. After passing it, he goes
back to his original speed and continues driving at that speed.

\_\_ »
tpeed Speed o Speeed ) ﬁ tpeed Ve
/ \ T~ \.V; S

\
0 i Tim e ’ i

Time Time

Time

[ & & .

A sight-seeing ship is stopped in the water for an hour, miles from shore. Then the captain heads the
ship back to shore at a constant rate. The ship docks at shore for awhile, then returns to the open sea.

Distance Distance Distance , —7 Distance
o \ /.—3:- (1] /7 0 / 1 —
Shore \/ shore — thore | Shore \\ 4
."\_."ll.l
0 Time o Time 0 Time a Time
i o o .

Charmaine begins her jogging workout by running faster and faster for about a minute. Once she hits a
comfortable pace, she runs at that pace for several minutes. Then she gradually slows down to a stop
over the next few minutes.

=4 -
Speed Speed / Speed /// Cpeed \
|
. -

Time

24



2.4 ¢ Functions

A function is a rule which assigns a
y-value to each x-value.

Is the following a function?

P /

~——

If a graph passes BOTH the Vertical Line Test and
the Horizontal Line Test, the is called a

function.

*Do the following represent functions?

domain range

red stars
white stripes
blue polka dots
domain range

red stars
white stripes
blue polka dots

25

2.4#65 Find the domain of QW —

2.4#94 John's old '87 LeBaron has a 15-gallon gas
tank and gets 23 mpg. The number of miles he can
drive is a function of how much gas is in the tank.

a. Write this relationship in equation form.

b. Determine the domain and range of the
function in context.

2.4#99 Paul's Plumbing charges a flat fee of S50
per service call plus an hourly rate of $42.50.
This means tha cost is a function of the hours
the job takes to complete plus the flat fee.

a. Write this relationship in equation form.

d. Determine the domain and range of the
function in this context, if you have a maximum
budget of $150 to spend on the rental.



ALEKS PROBLEM:

The functions f, g and h are defined as follows.

f(x)=4 +«/x 2
X+l

90 ="~

h(x):| 12 9)4

Find the following. Simplify your answers as
much as possible.

f(7)

9(-3)

The functions f, g and h are defined as follows.

f(x):|16xl -17
_ X
g(x)__5 _'Xz
h(x) =v2x

Find the following. Simplify your answers as
much as possible.

-3

Qo

f

i
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a(-5)

The functions f, g and h are defined as follows.

f(x)=+ 3 8x

g(x):‘gx-lc*
X

"= 1o

Find the following. Simplify your answers as
much as possible.

f(2)

9(6)



2.5 ¢ Analyzing Graphs

A function is even if .
Even functions are symmetric about @ Tt (the y-

axis).

A function is odd if
0Odd functions are symmetric about the origin.

*Determine whether the following functions are
even, odd or neither.

1. Qw Y Tw pwm Y

2.°00 oo p

3w w xw orm

27

g

aN® U -0

A function is positive where
Graphically, the graph is above the x-axis.

A function is negative where
Graphically, the graph is below the x-axis.

A function is when it "goes

up" from left to right, and it

when it "goes down" from left to right. A function is

where its graph is horizontal.

Formal definition of an increasing function:

A function "Qw is said to be increasing on an open
interval ¢fo ifforall o - ¢hd where® @,

Local Extrema:



End behavior:

As®O HITOO b
As®O HITOO b
As®O HITOO b
As®O HITOC b

For each of the following functions, find...

a. intervals on which "Q is increasing, decreasing,
or constant;

b. intervals on which"Qe  THQ® mh

Qo nwe Vo m

c. any local or global extrema;

d. any x-values for which " Qo pI

e. the domain and range.

43. y = g(x)

28




2.6 ¢ Transforming Graphs

Identity function

x flxy=x
-3 -3
-2 -2
-1 -1
0 0
1 1
2
3 3

Squaring function

x flx)y=x?
—3 9
-2 4
= 1
0 0
1 1
2 4
3 9

Cubing function

x flx)=x3
—3 —27
=) —8
—1 —1

0 0
1 1
2 g
3 27

The Toolbox Functions

Domain: x £ (—oc, 0o), Range: y € (—oo, 00)
Symmetry: odd
Increasing: x € (—oo, oo)
End behavior: down on the left/up on the right

Domain: x £ (—occ, o), Range: y £ [0, o)
Symmetry: even
Decreasing: x € (—oc, 0); Increasing: x (0, 0o)
End behavior: up on the left/up on the right
Vertex at (0, 0)

Domain: x £ (—oo, o), Range: y £ (—oo, o)
Symmetry: odd
Increasing: x € (—o0, 00)
End behavior: down on the left/up on the right
Point of inflection at (0, 0)

Absolute value function

x  fix)=|x|
—3 3
-2 2
-1 1
0 0
1 1
2
3

Square root function

x fix) = Vx
_2 _
_] _
0 0
1 1
2 =1.41
3 =1.73
4 2

Cube root function

Domain: x £ (—oo, 00), Range: y £ [0, o)

Symmetry: even

Decreasing: x £ (—o0, 0); Increasing: x € (0, 00 )
End behavior: up on the left/up on the right

Wertex at (0, 0)

Domain: x £ [0, oc), Range: y

i x

= [0, 00)

Symmetry: neither even nor odd
Increasing: x = (0, o)

End behavior: up on the right
Initial point at (0, 0)

x  fo=Vx
—27 -3
-8 -2
—1 —1
0 0
I I
8
27

29

Domain: x = (—o¢, oc), Range: y € (—o0, c0)

Symmetry: odd

Increasing: x £ (—oo, 00)
End behavior: down on the left/up on the right
Point of inflection at (0, 0)



"Code List" For Transformations 2. Qw Cw pS T

Qo Q

Qw

Q
Qo Q
Q

Qw

"Qw

0wIQw

Recallthat® ® T is a circle of radius 2

centered at the origin.... 306 UG

Graph: @ ¢ W p T

*For the following functions, describe the changes o~ —
to the base toolbox function and then graph. '

1. Qw W 0S ¢

30




*For the given graph below, graph 2 ' Q@ and
Qw ¢ .

31

Z2Qw

Qw

Qw




ALEKS PROBLEMS: f(x+h) -f(X

Find the difference quotient o

f(x+h -f(X where h, O for the function below.

h
where h | O for the function below. f(X)=5x +x

Find the difference quotient

f(x)=4xX -6x

f(x+h) -f(X
h

Find the difference quotient For each function, determine whether the

equation defines y as a function of x.
where h, O for the function below. g y

f(x)=3x 6 y- 9% 6

25x° + 25y* =3¢

y=Jx 9

X2+|yl 86

32



2.7 ¢ Piecewise Defined Functions

2.7#45 At Wet Willy's Water World, infants
under 2 are free, then admission is charged
according to age. Children 2 and older but less
than 13 pay $2, teenagers 13 and older, but less
than 20 pay S5, adults 20 and older but less
than 65 pay $7, and senior citizens 65 and older
get in at the teenage rate. Write this
information in the form of a piecewise-defined
function and state the domain for each piece.
Then sketch the graph and find the cost of
admission for a family of nine which includes:
one grandparent (70), two adults (44/45), 3
teenagers, 2 children and one infant.

33

Gven Q®w s th p & o findeach:
vw oh ©w o
a. 'Qmn
b. Q o
c. Qpp
. » ¢ch o T
Graph: Qw “% ch @ T
oh e c
Graph: "Qw W ph ¢ w p
¢h w p




Graph: "Qa I/I(f) ¢ oh @ ™ 2.8 ¢ The Algebra of Functions
W ¢ phw T
Given'Qw  ¢® ogandQw Ww p, find the
following:
aa. Q Qw
b. — ®
State the piecewise function which matches each
graph:
a.
c.  Q Q v
d. & Qw
b.
e. Z"Qw

34



Given' Qo —hQ® ¢ o and

"Q® & phfind the following:

c. "&'Q1 in adifferent way.

e. Q" QQW

f. "Z"Qw

35

2.8 #73

Reading a graph: Use the
given graph to find the
result of the operations
indicated.

Note f(—4) = 5,
g(—4) = —1,and
a (7 + 9)(—4)
b. (- &)(1)

d. (f+ 2)(0)

f. (f-8)(—-2)
h. (f—g)—1)

(]

]

- (fog)

28 #4

Reading a graph: Use the
given graph to find the
result of the operations
indicated.

Note p(—1) = 3, g(5) = 6,

L

Exercise 73

. (f—2g)4)

I

(g-f)2)

- (F+2)3)

(i

(g°r)(4)

and so on.
a. (p+q)(—4)
b. (p-q)(1) Exercise 74
c. (p—4q)4) d. (p + 4)(0)
14
e. (E)(S) f. (p-q)(—2)
g (¢-P)(2) h. (p — ¢)(—1)
L (+ )7 - (B
k. (g°p)4) L (peg)(—1)



The domains of ' Q "(HQ "Qand "Q"@ill all be the
same (the intersection of their separate domains).

The domain of — will be further restricted so that
Qw 18
To find the domains of composite functions,

compose them and then analyze the function that
results.

*Given " Q®d Vd pand QW —, find...

a. the domain of "Qw 8

b. the domain of " Qw 8

c. the domainof 'Q "Q "Qand "Q'®

d. the domainof— W 8

36

ALEKS PROBLEM: Two functions "Qand "Care

defined in the figures below:

Find the domain and range of the composite
function "C& "B Write your answers in set notation.



Review of Chapters 1 and 2 o g
2. Graph: " Qw

€
3

L00 —NQe Vo p

. Find the domain of " Qw 8

Q

b. Find the domain of Qw 8

c. Find the domainof 'Q "(HQ "Qand 'Q'® ‘
3. For the graph of "Qw above, state the
intervals on which...
a. 'Qw is increasing.

d. Find the domainof— W 8

b. "Qw is decreasing.

c. Qw T
d Qw 18
e. Find the domain of "2 "Qw 8
4. Find the center and radius:

O W W TtTw pg T

37



5. Is the following function even, odd, or 7. Find the distance and midpoint between the
neither? points ¢l and ofy .

a. Qw olip ¢ W

b. Qw Yw ow pp

6. Find the equation of the line which passes
through the points  ¢lv and ofy .

8. Find three consecutive odd integers such
that the square of the third is fifty less than the
product of the first two integers.

38



9. Find the value of the discriminant and use it
to describe the nature/type of the solutions:

ow Yw ¢ T

10. Find the given union or intersection. Write
your answer using interval notation:

. LWEQ ¢

b.®w UVEIw ¢

11. Solve: w0 ¢S T poO

39

12. Solve: —

13. Solve: W

Wy

o0

Il

Tt



14. Solve: i 0 W ¢ p 16. Solve:

Jw ¢Oow p T TW ¢ LW p

15. Solve: ® w CT T
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