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Advanced Algebra IT
Semester #1
Review Questions Handout

If you want to be as successful as possible on the exam, there
is no substitute for hard work and preparation. The questions
in this handout are designhed Yo help you identify topics that
you feel very confident about and topics that you may need to
spend more time on and get help with if necessary to master.
If you struggled with a section of questions, look the topics up
in your notes/text, spend additional time reviewing the
concepts, work additional problems, and get help if needed.

The best way to prepare for any exam is o form study groups
and attack the concepts/material fogether. Work
cooperatively on the problems and help each other out when
someone doesn't understand a problem/concept. Explaining the
material To someone else is a great way to master concepts.

Finally, all of the lectures are still posted on Google Classroom
if you need to listen to and watch explanations of certain
Topics one more time.



Part I: Knowledge of Numbers

1) Check all of the different number sets that the number "23" a part of?
X__Complex Numbers
X __Real Numbers
Imaginary Numbers
X___Rational Numbers
Irrational Numbers
X __Integers
___X__Whole Numbers
X _Natural/Counting Numbers

2) Check all of the different number sets that the number "-7" a part of?
% Complex Numbers
X___Real Numbers
Imaginary Numbers
X__Rational Numbers
Irrational Numbers
X __Integers
Whole Numbers
Natural/Counting Numbers

b 3

3) Check all of the different number sets that the number “l;-” a part of?

X__Complex Numbers
X__Real Numbers
Imaginary Numbers
¥___Rational Numbers
Irrational Numbers
Integers
Whole Numbers
Natural/Counting Numbers

4) Check all of the different number sets that the number * J23" a part of?

X__Complex Numbers

¥___Real Numbers
Imaginary Numbers
Rational Numbers

A Irrational Numbers

__Integers

Whole Numbers
Natural/Counting Numbers



5) Check cll of the different number sets that the number " —53i" a part of?
O X__Complex Numbers
Real Numbers

X__TImaginary Numbers
Rational Numbers

Trrational Numbers
Integers
Whole Numbers
Natural/Counting Numbers

—————

6) Check all of the different number sets that the number *0” a part of?
X__Complex Numbers
__X__Real Numbers
TImaginary Numbers
X__Rational Numbers
Irrational Numbers
__ X _Integers
X__Whole Numbers
Natural/Counting Numbers

7) Check all of the different number sets that the number " /144 * a part of?
O X__Complex Numbers

X Real Numbers
Imaginary Numbers

X___Rational Numbers
Trrational Numbers

X _Integers

X _Whole Numbers
X _Natural/Counting Numbers

8) Check all of the different number sets that the number "34+5i" a part of?
X__Complex Numbers
Real Numbers
Imaginary Numbers
Rational Numbers
Trrational Numbers
Integers
Whole Numbers
Natural/Counting Numbers




9Y Check all of the different number sefs that the number ".2396654..." a part of?

X Complex Numbers
___X__Real Numbers

Imaginary Numbers
Rational Numbers

¥ TIrrational Numbers
Integers
Whole Numbers
Natural/Counting Numbers

Part II: Working With Expressions

10) What is the sum of 56 and 93?
St93={14 ‘?!

11) What is the quotient of 244 and 4?

244
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12) What is the quotient of 3 awa &2
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13) What is the sum of 3 and &5
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14) What is the difference of > and >?
s 577
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15) What is the product of % and -g-?
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16) Find an algebraic expression that would tell you how many circles would be in
step "n".

00

17) Which step number would have 51 cicrles?

qax3=5)

dn= 1% {Tep i |
i ¢

N1
18) Write an expression that would tell you how many tiles would be in step "n".

—

o o

Step 1 Step 2 % Step3 1
‘}(N’N*‘A'Z’ 2 \
+ZAr L
Zaxaet T2 (ATHENT =

19) How many tiles would be in the 10" step?
I T :ICI 0\ +2
/00t 20% L




20) Christine drives her car for her sales job. Her company allows her 1o drive no
more than 50 mi per day. O

On ‘fuesday, Christine drives to 2 business meeting 15 mi from her house.
On her way, she realizes she left her laptop computer at home and must
drive back to ger it. After attending the business meeting, Christine drives
to & client’s office 8 mi down the road from the location of the business
meeting, as shown In the diagram below, After meeting with her client,
Christine drives home, returning by the same road.

(Christine's Business : ' Client's
House/\_/\__/"“ Meeting Office
@ -
15 i B mi

@) Write and simplify an algebraic expression that models the total distance
that she returns home at the end of the day. State what the variable in

your expression represents. y
e z
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b) In order for Christine not to exceed her daily mileage limit, what is the
maximum distance that she could have driven before she went back to get

her computer?
omp 2+ 9 £ S0
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21) Identify and fix the mistake in the work for the simplification of each of the
following expressions.

a) 3(2x-5y+3)-4(3x-5y+8) by (2x-4){3x+5)
6x-15y+9-12 y—-32 6x* +10x~12x-20
_6x—35y~23 ' 2O% 6x2€02x - 20

_ _ 'L lo 29 9-20 ]
(e [z ]




(\ ) (3-21)

-7 (3-21)(3-20)
o_6i-6iH® +HL
9—12; E(-1) d(—t\
9 —12iGx

13-12i 912 -Y4

[ s-120 \

2

22) Simplify each of the foilowing expressions.

a) (x+3)+5(3x-4)+2(2x+6)
A+ FISE-20 HYYHIZ

204-§

¢) (5+2i)

( 5‘+7_'L.\(S “'21\

2§ +/Q¢ +2Q'L+/"Lf{'}‘

Lzr-*zd«j

23) Factor each of the following polynomials:

a) 2x° -20x* +50x
2y (4 2/0y+25)
27 (-SY¥-5)

‘ l;«(*x-ﬂ"}

) 15x2+7x=-2

\(5%-1Y(3 y+m

d) 2(@-4(-&7;‘)
i
10 @3—2—1%1_

34+227

b) (5-6i)(4+7i)
20 +3¢(~2¥ -42TF

+47
I@z+ﬂil

d) 2(Bx—4y+5)-3(2x+3y-1)
~ Y+ Buw~/0 - o %-747 3

L——i'l‘}(- Lyﬂ

b) x*—9x-22

(fx-n\(yﬁ) |

d) 8x*-30x+25

F?x-s\}(??(-ﬂw‘




Part III: Working With Equations/Inequalities

24) Find The ﬁiié;fizke(s) in the work for solving each of the following and fix

it/them.

a) 3x+5= 5(x+4 -9

3x+5= Sx@9 3%

+< 3‘1(1-26'?

3x+5=5x-5 /| g:}(»(g' goH—H‘

10=2x ~lo = 3%
.¢

S5=x

c) 3(x+35)>4x-6
3x+15>4x-6
3x-3x+15>4x-3x-6

15>x-6

15+6>x—-6+6
21>x

A>pl

e) 32x-3227
#3 +3|2x 3|>9

2 Y
1,?(—3"? 21("3""? 2%x-329 or 2x-3<-9
2% Z }l. e 2x@ or 2}(@
e 4(43 x23 or x<-6
'xl(” _ _ x23 or x< -6

@

b) x*+5x=6
%" +5x-6=0 A "?'S'?("IQ <
(xEB)(xX) =0 (Jymju =3
x—6=0

=6

d) x*-6x+36=0
X —6x+9=-36+9

7)

OBy =-

x+1=0 /)(—Hg Q) ‘3

X=- ]. r ol ‘L{, ';r?f
¥

27
J(x+3 2 =-27
x+3=ifx/2_7'-

x+3=4y9-3

x+3=@3
x=-3+93

2fx -5 +4<12

2x-5s8

\x—5|s4

x=5<4 and x-3EH H-S2Z2-Y

x<0
x<1

/
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- and X
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(#-3)% -27
3z tfd
y-3e F3e3

{ 1=3:5(3 !
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25) Solve each of the following. Set up 2 cases for the absolute vaiue problems
and graph the solutions to the inequalities, Use factoring, completing the
square, or the formula to solver quadratic equations.

.a-—
Q a) 3x’-5x+2=0 Efg\:-{g%ﬂ(t\ b) 2x+7(x+4)=Tx+4
N AN A 24+ TY+ 2] = 7%+ Y
('3’#-?—Y’X"*\':° ! 97(-#2%-‘:77:-}‘/
3?('7::2“—3 AL =9 2x=-24
= } )
K
Su e
¢) 2|x-3+6=18 d) 3x+2<11 or 2x+5221
Fy) =iz 329 zy,:ua
?5’}1“'3]:[’.\,% 2 qey  HED
y4zlt RS ¢ bacr oty WS
A =3 )
1=1) 2
A YA 4{:‘:@
u,’-)#acé o)
o &) 3 -4x+2=0 ( - (R f) x*-6x+21=0 {/
| - 2¥ -\
DT Tl
?\r { #-%) "’“'-’5;2'“ =113
- YT A2 H-g T xi 03
vl
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g) 2|x-3|+4 <16
2 [4-3] <12
J1-3)% e
W-% &l oed A3IO-b
w9 2>-3

i) [2x-5]+5=-14

/zes] =]
pu-s = ¢ on THSET
24 =Y Wz?»"‘:f

T

K) 2x+5>15 and 3x-4<23

247 BEe2
s A &G
T A— @—&MW\”Q’) iy

[scwey)

m) 4(x-5) =32
ALY
oY om0 Ve 2
e ":77 : S5
w-5 = Rl

hy ~3|x+2/-5<-23
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j) 3xt-s5x+1=4

7 cy.2oy bol8l
=S50 (-9\* 9 (3Y-3)
«:'(ﬁltﬂ 25% 3k

24%) o |

[} 3x+2(x-7)=6x+9

3Y+72 'ﬁl r.‘mftr,? .
& zc/' it
-23 = A
|22
-Jfl% X
n) ¥ —6x-18=0"" B
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0) x*+13x+36=0

) | [1 e

p) 6x"+48=0,
L b

829

<%
EREA

21/2

a2 e oo s A TR g,

q) 6x°=31x-35
b 31y +3¢=y

(3¢-SY 220 T) 0

24-S=Q  24-7°
=S 2%4F '?

| g" - I
\“'-»r-......,_ TSR,

f,,y“

r) x?—4x=-12

EEAR)

7(".!,!7[+‘f z-l2+Y

Y =3

= N-27 2 i‘?LE,

2t 5

26) Two cars leave Brookings at 2 in the afternoon. The first car is traveling
north on I-29 at 55 mph and the second car is traveling south on I-29 at 65

mph. At what time will the
4 =4ims cJt\\!ww‘

2 cars be 660 miles apart?

£Sh 4 LS4 = bbo

Kaxs leN\i‘\\““”l‘“ e 1294t = bl©
Mol QAL Nist 7 SSE r=g.¢
Conrh, CAL Nier = LS+

N

e T2

21 {2
Hao ik be
Lol wl% Apte
AT 720 P

27) The weather channel is predicting that the weather for the next 4 weeks will
be between 58 degrees F and 72 degrees F. Write an absolute value inequality
describing the temperature over the next 4 weeks. Let "t" equal the actual

temperature.

%ﬂl = b<
7
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28) For each of the following formulas, isolate the bold faced variable identified

behind the formula. o
1. \2 AT ™

a)2:4 {Ebh) “he b) A=27r+27rh "

- I 21”:& ,,,,,,,,,,,,, 2 _sz:r -
\}/L:'?_‘i( }o"“"b _' 1,1-.: A‘?‘ﬁ\r t4aQ
L@_ \ N A

c) A——(b +B)h “b" d) P=20+w) "W

> e
},vﬁ:ik(b'ﬂo‘- 2 P-4 gaﬁu
N E— g
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Part IV: Linear Concepts & Functions W70

29) Determine the equation of the line that passes through the point (4,3) and has

slope 3 Write the equation in slope-infercept form.

(’f‘; Lx] - ]‘K(?(" ?{P T e —_
= 3 X 'l"\ - 7 -
Yo 2.( . L' 2 %-3 ‘K
*?;'5_ 5 ‘- ' [;3 L:& 2-
VT3

30) Find the equation of the line that passes through the point (6,5) and runs
parallel to The line 5x—2y=4. Write the e guc’rlon in slope-intercept form.

Sy~ 2L& Y S' E2
=-SKtY & E
..2, T -2 \’is'%—« ﬁﬁ
—--““*"-*—-h__‘.,.,_é‘,;,m_m«-—d—mm
ki’ ‘:i:lx '2" - 'E.‘%‘on l
wﬁg/z.. Li

31) Write the equation of the line that passes through the point (4,7) and runs
parallel to the x-axis
)




32) Write the equation of the line that runs through the point (-5,6) and runs

m perpendicular to the line 5x+3y=12. Write the equation in slope-intercept
-7
g;g?' =12 S ~j b 2(2-C '5‘\\
v "
Sj:ilg?(ﬂz N ’;rs g+3§. e
—-T oyt

RT 7 LA A+ G

s L\IX 5'
M= —— N

3

33) Write the equation of the line that passes through point A and is perpendicular
to line m. Express final answer in slope-intercept form.

M T Ly?‘—‘: 2 A-(- Zﬂ
Y /= ;(y-&z
y-f= 2ty

1“’[?5?%8 {

34) Use the slopes to determine if lines #and pare parallel. Explain your

reasoning. (N2 2) Io
T

(YCS)
e
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35) What is the basic definition of a function?

iﬁi@‘\ W‘PJ My&PS T %Y\?'(ZT'L\.l g mrpu:'f"

36) Explam the vertical line test.
U A, aedee. T be, o FLAM&T?&W A- Uiﬂ;\q{l Luv-" @fl‘w

Aesl e gte rh ﬂ”‘n\m e Aol oo &
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37) Given the function f(x):%x—df, find 7(6). O

Y I e
Glu\ = 4 @J i @
< (la\ = O |

3x—4 if x<£-3
38) Given the function f(x)=<2x+5 if -3<x<4 find each of the following:
Sx+l if x4

a) f(-1)

) /® SIS @,\+ )
eyz-2fr

GL2)2-25

Fa) 'ﬂ. - :

39) Graph each of the following equations/inequalities.

a) —2x+5y=15 b) 3x-4y<8

Bl f_gfq\é\ R

......................




x—2y>-10

O 40) Graph the following system and state the domain and the range.  3x+2y 22
x<5
i TR R S - 26 ?=/Q
"\ #2- e ¥ 2%
N '...,I_, SRR L .1_—5.' ¥ _',“ : e __2 v ?( /0O
\ e S T L\.' A -2
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42) A plumbing company’s labor rates (excluding the cost of parts) are based ona
set trip fee plus an hourly charge for their work. If a3 hour job costs $185

and a 7 hour job costs $365, answer each of the following questions.

Let *h" equal the number of hours and "C" equal the fotal cost. Find  _ Qs
cost function “C(h)". (30 (T W) ’51'&_‘:_[‘{...
e

) i
- 198 = N 3\ we 45

cthy= 4Sh+SQ
¢ - mg:#%’h"!'j?

= 9Sh S0

A)




B)  What is the value of the slope and what does the slope represent (in
the context of the problem)? Be sure to label units. ()

Slepe s 45, TRt plamber CAMRGES 1 (b kot

€)  What is the value of the "C" intercept and what does the "C" intercept
represent (in the context of the problem)? Be sure to label units

W LT 15 S0, The ()m».bu ohtedr s A AT el
ofF 1 5o (T thies) frbs the howeiy Bate

i

D)  How much would the labor and trip fee total be for a 5.5 hour job?
= < < ;
d_d(G\Ss . Zig“:\“ ;D X 7{»\9 CsT L\o._m‘lcl e QZ‘”'S-'G A
(S,g\_- ﬁ (S *30 LA Vo +"1-Ln ¥ <b TVQ\[; 5¢% .
AL SY= * 22156 Tow CaeT ould e 129750
43) Suppose the function A(w)=300w+600 models the amount of money “A" in your

Savings account as a function of the number of weeks "w" that you have been
Saving.

A) If you graphed the equation, what would the slope represent?
The P Lﬁ\\m Add  fhel Witk (§ ?JQQ\

B) What would the 600 represent?
L&\\L’“ i f_‘r{ﬁﬁ 'I" ‘M{1 A’W\ Q\-LN—T

44) Graph the following piecewise function and state the domain and range.

-4 - | uy
li-: -2?(*7 (1’-3",’{'2--

_74x+7 if x<-3

=1 L X2
§x+2 if x>-3 -2\ -3 |
R ——

ik ] o\ 15

{_;.Lb \‘S’\

ﬁ('%ll\ |

|
|

Doy /;(:(\{ Z




45) Graph the following step function and state the domain and range.

O -3 if x<-4

W -1 if 4<x<-1

| _: — | T =42 if -lsx<2

N 4 if 2<x<5
5 if x25

: ZW@L’ '{):'?’l'

12,5, S

O 46) For each of the following graphs, write the piecewise function that describes
it. Then state the domain and range for each function.
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c)

d)

BsTiel]

(L 9t*a

-L
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47) The numbers of tickets sold for a talent show were grade 7:20; grade 8: 25

grade 9:22; grade 10:32; grade 11:41; grade 12:25.

a) Represent this relation as an input/output chart.

Grade

Tickets Sold

2

725"

PT
2
9

212

16

32

¢/

1!
} 2

2<




m b) Represent the relation as a mapping diagram.

Input Output
S )
" > 20

8
> Z2
/o =~ ot
a;-../\_z-* 32
1% T
)

c) What are the domain and range in problem #41?

Domain = { 7,8,9,/Q, 012 }
Range = { 20,22 ,7S,32 4| }

d) Is the relation a function? Explain.

UeS . ioi{&i Unfut phef0s TO é.xkt'rtx G Qu}()ﬂ'f

48) Find the common solution for the following system of equations using
combination or substifution.

3( —5x+2y=-10\

3x—6y=-18
L 9 3%403:"3
SIS KON T 3(4\_5 =19
-y =~ Ry 3 2
3'?{){ 1 _’3 1‘2,"1!0\3 :»;2‘
-2 h YD - .
12X e ~loy® 2Q
-1 ‘.x_:g'

B . o
~ " 1 (9.€)



49) Find the common solution for the following system of linear equations by using

substitution or combination. 3 Cii;;’y::;
R SRS S
K347 7 33\
KT Tyt
{2l 9 ryz L%
14 /Y 7 __'L,J_
1% R
“WT T

Part V: Transformations on Functions

50) Determine the requested transformation in each of the following equations.:
oerich. SrRaTel. by

@) y=2(x-3) +4 1) What does the "2" represent? AT 8F 2
FEig e ShSL
2) What does the "3" represent? 1 uniry ZedT
st icke ShaiSt
3) What does the "4 represent? 4 twity &P
4) Domain? _£=% 5) Range? _4 2 %

O

_ Gelrreh Compiesti s by
_ 2 2 w=Zu Pt Yy, PaFser o%f S
b) y-—3~—|x—5| ~4 1) What does the = represent? 3

2) What does the "5" represent? 2lSt Suts AHT
3) What does the "4" represent? JoSt 4 upas desn

4y Domain? __ &= ¥ 5) Range? __ M =-4
¢) y{3x* —242\ 53
1) What is the vertical stretch/compression factor? 3
2) What is the horizontal shift & which direction? 4w s e
3) What is the vertical shift and which direction? S LTS U\O o
4) What is the domain ? A= Z W 3(;(?-894*%%\ +53-9%

5) What is the range? WZS w2 l{\-z e U
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51) Graph the following parabola by completing the square on the equation and
putting it into vertex form. Identify "a“, "h", and "k” and describe what each
value means, y=x*+4x+1. Also, stafe the domain and range.

A+
N CE AL
L:X:(‘K'fz\q“?)

Ve e (’21“5\
Newdwmt A=K
Vhwdse! 4z
4=1 h=-2 k=73

52) Graph the following parabola by completing the square on the equation and
putting it into vertex form. Identify "a”, "h", and "k" and describe what each
value means.  y=-2x>+12x-14 Also, state the domain and range.

B

W=

-
W

ORI
w72 ( oy g \f He
li—.——::,(qd-*%)"'-i-gl

O K (‘5,4\
Danchont 'ﬁ"Q
Chotst 157

4=-7 W= 3 L:?

4--7 veendh st Ly Svame

oF 2 a-d (e picrd Oute
A-ont 1S

S aSted s Qadr
g SWSted 4wty o



53) Graph the following parabola by completing the square on the equation and
putting it into vertex form. Identify “a”, “h", and "k" and describe what each (

!
value means.  y=—x’+2x-1
2

. s = 142 94)
.

L I (g,g?\_ B . 0 -‘g@ﬁ b'xi%” -3
1 um g e
/ | " ysere C'%’ﬂ
1 Rowdoant 422

P ) (A
gz Wt ke

a :'!2 \)%Vﬂt. !
é Frofesti v A

Ster 6F |, aPorwy o0

e -2 el Yy GF T
K=-Y4 <hSted Y unims doawny

54) Graph the following absolute value equation. Identify "a", *h", and "k" and
describe what each value means. y=2[x-3|-4

472 Qdx e
expamelk lou SheTH

of 2, apa.;is o
W= 3 ehiSted B
2 enT |
| g SWiSed Junin

Aown)

Deombacs 4= K
IF’M&' \i?.'“) {




(Use Desmos on Questions #55 & #56)
O 55) A Bobcat football player punted a ball as hard as he could straight into the air.
The height 4 (in feet) of the ball given as a function of time 7 (in seconds) is

given by A(#) = -167% +50¢ + 3.

a) What is the .gr'ea'rasf heigh‘r reached by the ball?
Apadt 424\ Seer

b) After how long did the ball reach the highest point? .

Abad e Stan~als

c) After how long does the:ball hit the ground?
A‘iOm.Ci 3.2 {;M&
- 56) Solve the quadratic equation by replacing 0" with "y" and using Desmos to
graph the function and evaluate the solution. Answer to the nearest

hundredth. 2x*-2x~1=0

A=-.31 A= 139

57) Graph the following absolute value equation and state the domain & range.

y='3—2|x+4\+5
LTEESYTT .
| Gl il > . il L;'I"’.
B 5% 2t Y O T ?\&@u@;_' Y2 s




58) Describe the transformations of £ (x) that will produce g(*). __
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59) Write the function that models each graph. State the domain & range of each.
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60) On the grid is the graph of p(x). On the same grid, create the graph of

f(x)= p(—x) .

Domain of p(x): 22 X0
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Range of p(x): —la=ul2

Domain of f(x): ~1.5¥=-2

Range of f(x): = s w="2




61) On the grid is the graph of p(x). On the same grid, create the graph of

F(x)==p(x).

o b : weFer]  Domain of p(x): _2% ¥2 1
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Range of p(x): -S4~

1 7 Domain of f(x): _ 2= %= g

62) Given the parabolic equation y =%(x—4)1 +3, what are the coordinates

of the vertex? m

63) What would the equation for the parabola, in vertex form, be if the vertex is
(4, Si'agg the parabola passes through the point (-3,2)? L&:-&(‘?{J‘L‘ Y5
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Part VI: Simplifying Radicals Involving the Imaginary Unit "i" - 37 d

64) Simplify each of the following radicals involving "i".

a) \/-—_27: b) (2\{3)2
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Part VI: Regressions

65) Car tire need to be inflated properly. Over inflation or under inflation can
cause premature treadwear. The table shows ftire life for different inflation
values for a certain type of tire.

a) Use Desmos and a quadratic regression to find a function in standard form
+o model the data. Write the equation

_ here. Pressure Tire Life
| 2 by el (psi) | (in thousands of miles)
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R Y ——— = o
) | | i E 78
TL<F\_ +.14¢ ]Fﬁgif (m.’OﬁQl as ity ) 35 81
p= pressni¢ o~ CpsL) 38 74
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b) What pressure should these particular
tires be inflated to in order to achieve maximum life?
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66) The table at the right shows the price of a first-class stamp from 1981
through 2008. P= priee

L=t Lo w113

a) Find a quadratic model for the data.  Year (:;‘c;)

Let time = O in 1981, o | Rl .
Nz - 003 24,9300k L +18.580

P (q- o0t ¢ e o 29
b) Describe a reasonable domain and range for your L2 32
model, | apde. DELEZO \& | 1999 33
Pdmat 1TEp =4S | 2001 34
- 25 | 2006 39
¢) Use your model to estimate when the first-class 2t | 2007 41
postage was 37 cents. 2f ! 2008 42

e 1 L -
1:21.87 w~ Aot 200272083

d) Use your model to estimate when first class postage would be 50 cents
per-stamp. Explain why your prediction may not be valid.
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