Algebra 1

Regents Review

2014
Mr. Vitale

Website: http://mathgeek.li
Emajl: michael.vitale@plainedgeschools.org

Name Q}/



What to expect on JUNE 39...

2014 Regents Examination in Algebra | (Common Core) Design

: Number of | Credits per |Total Credits per
Test Component Questions Question Section
Part | 24 2 48
Part 8 2 16
Part [l 4 4 16
Part IV 1 6 6
Total 37 - 86

Studying and Test Taking Tips

1. Always read math problems completely before beginning any calculations. If
you “glance” too quickly at a problem, you may misunderstand what really

needs to be done to complete the problem.

2. Whenever possible, draw a diagram. Even though you may be able to visualize
the situation mentally, a hand drawn diagram will allow you to label the picture,

to add auxiliary lines, and to view the situation from different perspectives.

3. If you know that your answer to a question is incorrect, and you cannot find
your mistake, start over on a clean piece of paper. Oftentimes when you try to

correct a problem, you continually overlook the mistake.

4. Do not feel that you must use every number in a problem when doing your
calculations. Some mathematics problems have “extra” information. These
questions are testing your ability to recognize the needed information, as well

as your mathematical skills.



5. Be sure that you are working in the same units of measure when performing
calculations. If a problem involves inches, feet AND yards, be sure to make the
appropriate conversions so that all of your values are in the same unit of

measure (for example, change all values to feet).

6. Be sure that your answer “makes sense” (or is logical). For example, ifa
question asks you to find the number of feet in a drawing and your answer
comes out to be a negative number, know that this answer is

incorrect. (Distance is a positive concept - we cannot measure negative feet.)
7. If time permits, go back and resolve the more difficult problems.
8. Remain confident! Focus on what you DO know, not on what you do not know.

9. When asked to “show work” or “justify your answer”, don’t be lazy. Write down
EVERYTHING about the problem, including the work you did on your calculator.
Include diagrams, calculations, equations, and explanations written in complete
sentences. Now is the time to “show off” what you really can do with this

problem.

10. If you are “stuck” on a particular problem, go on with the rest of the
test. Oftentimes, while solving a new problem, you will get an idea as to how to

attack that difficult problem.
11.If you simply cannot determine the answer to a question, make a guess. Think
about the problem and the information you know to be true. Make a guess that

will be logical based upon the conditions of the problem.

12. Believe, Achieve, Succeed!!!
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Common Core High School Math Reference Sheet
(Algebra 1, Geometry, Algebra i)

CONVERSIONS
1 inch = 2.54 centimeters 1 kilometer = 0.62 mile 1 cup = 8 fluid ounces
1 meter = 39.37 inches 1 pound = 16 ounces 1 pint = 2 cups
1 mile = 5280 feet 1 pound = 0.454 kilograms 1 quart = 2 pints
1 mile = 1760 yards 1 kilogram = 2.2 pounds 1 galion = 4 quarts
1 mile = 1.609 kilometers 1 ton = 2000 pounds 1 gallon = 3.785 liters
1 liter = 0.264 gailon
1 liter = 1000 cubic centimeters
FORMULAS
1 :
Triangle A=—bh Pythagorean Theorem A+ =72
s 2
Parallelogram A=bh Quadratic Formula o TbENY —dac
2a
Circle A=mr® Arithmetic Sequence a,=ay+{n-1)d
Circle C=nd or C=2nr Geometric Sequence a, = ay™?
. . . a —ar"
General Prisms V =Bh Geometric Series S, = T where 7 #1
: 9 . . 180
Cylinder V=nrh Radians : 1radian = — degrees
Sphere V= %'l{r:3 Degrees 1degree = & radians
1 it
Cone V= -3—7rr2h Exponential Growth/Decay A= Aoe"“ o) +B,
. 1
Pyramid V=-Bh
2




REVIEW OF REAL NUMBERS, ORDER OF OPERATIONS,
ABSOLUTE VALUE AND ALGEBRAIC EXPRESSIONS

Rl Bumberk
Rationai Humbers ferationat P AS
ot a Humbars
| : . ; A
_ ren R
otegers 3218123, arenthesis ; Multiplication
Whole Humbers S5 Division _ Addition
142548 8. # Exponents Subtraction

Shubarl # Coeoting Shuadsesy
428458

To evaluate an algebraic expression:
e Substitute the given value(s) of the variable(s).

® Use order of operations (PEMDAS) to find the value of the resulting numerical
expression.

Undefined: is undefined when x = 7 since the denominator would equal zero.

A set is closed (under an operation) if and only if the operation on two elements of the set
produces another element of the set. If an element outside the set is produced, then the
operation is not closed.

iém acarz“tﬂi gorry - we are 3"
. tome i

Absolute Value: is the distance that a number is away from zero on a number line.

Ex:|-9—7| =|-16| =16
You can find the absolute value function by pressing the Math key. ”H;EE_ CPX PRB
Arrow to the right to find the NUM menu. froundy
On this screen you will find: E }Eg::“
#1 abs( JEintg
. Siming
the absolute value function. Tlmaxy




Regents Review

What is the value of the expression 2v% whenx = -2 and y = 39
(1) -192

(93, ~108 Y’ (’ Zf( 33

(A -48
(4} 48

X
The fanction y = =5 s undetined when the value of v is -
—_— X

) Ber 3 {31 A omly )
— s 4 K{, ')«3
213 or -3 {4} -3, emly C 2 \\'k
iy
Which value of v is the solation of = +l‘ - 3) X~ &
alue o 135 the solution of G T= 15 ] (9)(1’5‘7

1y 3 3) 3 L%
3 /
sy 31 3§ ”‘/t
@) 22 4 7 ¥
= !'1/

15m*n
For which value of m is the expression 3 m tmdétnwd:’

{11 1

214

35 -3

For which value of x is the expression - undefined?
Y X~ d .
{11

2 -1

if the tewmperature in Buffalo is 23° Fahrenheit, what is the temiwm- )
33

ture {1y degmees Celstus? [Use the formula O = -d”—« 3211
(31 45
s {41 45
{L 9(3

What is the solution of the vfrpmiio@ 10 = 367
/13 {345

@ 2 4 13 ,2\/
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Mario paid $44.25 in taxi fare from the hotel to the airport. The cab

charged $2.25 for the first mile plus $3.30 for each additional mile. b ,\1/
How many miles was it from the hotel to the airport? « N
{1y 10 {3 12 “
@) 11 ' X

In the equation 4 = p + v, ¢ 38 equivalent to X Q\'
i1y A=pr @Ay (B\; ?
) # P

,\ o FEy - | ~ ’k' g
.ipri} i) _g}u ;.}, R \@\( ?\)?

10. :
When solved for g, the equation ay — b = ¢ is /b., ‘,»

equal to O\\
1) e=b 3 & '

{1}
’ &

(2} [

(2}
E 57

11.

x = 2o~ b2, then a equals

2 2.
(1 252 o b

}‘ X f' ) x+ b*

+
£

12.

S AL = {T

) L=FP-W

(D
13, ) , A fo
Robin speut $17 at an amuserent park for adwmission and rvides. 1f she N
paid 35 for admisston, and rides cost 83 pach. what is the total number - \/\
. o -
of rides that she went on? ’5\{\
{12 o 6 ¥
(29 i 4 ;
s ' 7(0 g
M



REVIEW OF SOLVING LINEAR INEQUALITIES

£ ose P use open circle Remember: if you
& o = wse  clused circle multiply/ divide by a
; e negative number, the symbol
Examples X235 e - > switches.

- M
X< -1 e

Xzlo @ > KEYWORDS:

RE ~2 Ty at most/ maximum
R

at least/minimum

Interval Notation:
Parentheses: means UNEQUAL (OPEN CIRCLES)
Brackets: means EQUAL (CLOSED CIRCLES)

Type of interval Interval Notation Graphical Notation
R,
Open interval (0,4} » 1* 3»' 1 5
@
Half Open Interval (o, 4} éf 1 é
= = O-—f—»
[0, 4) o 1 2 3 4 5§
Closed Interval [0, 4] : ? i 52 b
i — R Dl
iNonEndmgmtervai; {-o0, 4] o 5 1 2 32 4 s :

[4,t0) <]

“@

Ex: 2R~ 5 27 Ex: =3 & 2%~1£&5 dichthe-
+5 +5 ditchthe 5 +1 #1 +#1
2% 212 2% &0
2% 212 £ (p dichthe2
2
x20

2 &

- Gitch the 2 :%él
ﬁ 2 2
M ER YK

¥

10
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Regents Review

Which nequality is represented by the graph
below?

54321012345

)y 2223 (3) 22xa}
(2} Zewx «2<x§3

What is the value of v in the inequality 142 30 + 27

W) —2x @i

4] 45y

Which inequality is represented in the accompanving graph?

< N
-3 0 4
.{l} 3€yrad {3 Jwrad
(2 -3<y24 _:3<,xg:4

Which inequality is equivalent to 2v — [ » 57 2% 6
s ’ . : 1
I x>8 z )
@) x»2 <79

Students in a ninth grade class measured their heights, k. in
centimeters. The height of the shortest student was 153 cm, and the
height of the tallest smdc nt was 190 cn, Which inequality represents
the range of heights?

(1) 1550 h <0180

@ S 190

i3) h=155 or A= 190
55 4y h 150

55 185 ar b <l

Mrs. Smith wrote “Eight less than three times a numberis greaterthan

fifteen” on the board. If x represents the number, which ine qmthh is
a correct translation of this stateinent?

-5 15 B) S > 13

2 3 -8<«13 {4y S~ « 15

11

3



t Which verbal expression represeuts 2n ~ 6)9
{1} two times n minus six
{2) two thmes sivminasn
{3} two times the uantity n less than six

two times the ruarntity six less than n

An electronics store sells DVD players and cordless telephones. The
store makes a 875 profit ou the sale of each DVD player () and 2 330

profit on the sale ol cach cordless telephone (0}, The stove wants to
miake a profit of 355‘(%! from its sales of DVD plavers and
cordless phones. Which inequality describes this situation?

(1) 75d + 30c < 255 (3) 75d + 30c > 255 /\§C
255

{21 784 + 30¢ 2 255 THd + 30 » 2

The statement “x 2 4 and Zx ~ 4 <67 is true when v s equal to 2 K™

¢
(131 {315 PR
21 10 . '/0
<\

Which graph represents the solution set for 2y~ 4 £8andc + 5277

B e s e Wi Xzl

12 3 4587 IX¢H

Xl

(2) gt |
1 2 8 4 5 6 7

o et Gt
12 3 4 5 ¢ 7

The sum of the ages of the three Romano brothers is 63, If their ages
can be represented as consecutive integers, what is the age of the
middle brother?

p———

e

12



12. x
A ribbon 58 centimeters long is cut into bwo pieces, One of the pleces
is three times longor than the other. Find the lengths, in centimeters, 3 x

of ?m; 1 pieces ol ribbon.
. ™
L{- x/‘j ) T N
(X Bresud=d

A prown ticket at ‘Smitil High School is $120. Tow is going to save money for the ticket by walking his

neighbors dog for $15 per week, 1f Tom already has saved $22, what s the minimum number of weeks
lsbtitid st

Tom must w. <a§§< the dog to mm mnugh to pay for the prom ticket?

, ok v )
\\/X 22%U’X > 120

i$XZ q_f}
IS/ (3 ks
%z (’,,SE &7 W

13.

14. . e s
The tickets for a dunce recital cost $3.00 for adults and $2.00 for chil-
dren. If the total number of tickets sold wa il the total amount
coltected was $1.220, how many adult tickets were sold? [Only an alge-
braic solution can receive [ull credit.] ; 1220
i X i y LN =
Lo Xcodul Sx+2y =119 > ST e
Yz chifdrea 957) 22X FLY T
(7( ry =2 ;./
-2~
> fs
- 210 pelu
zor/=2]]
-2 0/83 - L] |)€jﬂ"‘
y =
15. Sara's telephone service costs $21 per month
P
pius $0.25 for each local call, and long- A L % L ta\‘f
distance calls are extra. Last month, Sara's X ¥ (, \"\ - '
bill was $36.64, and it included $6.14 in long- 2 \ .2 6 LY
distance charges. How many local calls did = 36

she make?

13



16.

Peter begins his kindergarten vear able to spell 10 words. He is going to learn to spell 2 new words

every day,

Write an inequality that can be used to determine how many days, d, it takes Peter to be able to

spell at least 75 words. P
3

Use this inequality to determine the minimum number of ol
to spell at least 75 words.

’{;}h\ |0+ 2X 278

v

wleldays it will take for him to be able

17.

fhonda has $1.35 in nickels and dimes i her pocket. If she has
st more dimes than nickels, which equation con be wmsed to
determine v, the number of nickels she has?

(1)_0.05(x +6) +0.10x = 1.35 \b\/ XK “\o\&b\g r (N) <
/005 + 0.10(x 4 6) = 1.35 - ,)é o ) \:’>»
3} 0.05+0.10(6x) = 1.35 e b xi;\'/

(4} 0.IBx+6) = 1.35 ~~

14



Laws of Exponents

REVIEW OF POLYNOMIALS, EXPONENTS & SCIENTIFIC
NOTATION

Exponent Rules: The coefcients always perform the operation in the problem, the
exponents never do.

Multiplying Problems:

Dividing Problems:

Adding/Subtracting Problems:

Multiply coefficients
Add Exponents
Ex: 6x5 - 2x2 = 12x7

Divide coefficients
Subtract Exponents
Ex: 6x5 + 2x2% = 3x3

Add/Subtract coefficients
Exponents Stay the Same
Ex: 6x5 + 2x° = 8x5

Zero and Negative Exponents:

i
H

; Exponent 3

| Base

1
x-n

Power Rule (Power Raised to

Another Power):

Multiply the exponents

Ex: (3x2y3)3 = 33x6y°
27x%y°

/ ! \ Notice the Difference: —3% = (—3)? because —3% = —9 yet (—3)2 = +9

Adding Polynomials:

- Combine like terms
- Like terms have same exponent and same variable
- Add Coefficients, DON'T TOUCH THE EXPONENTS

Ex: (2x2—3x+4) + (-5x2 —4x + 10) = -3x2 - 7x + 14

Subtracting Polynomials:
- Distribute the negative 1, combine like terms

Ex: (5¥¢3%-0)- (3¢ ~x+5)
7 N1

-
=

Thiz guy distrdbutes into these!
z 58« 3x-b-3¥+ x5
2 (5X-3)+(Brr 1)+ (- ~5)

28 Gy 1)

“Subtract/From” Problems:
The “from” expression goes first followed
by a subtraction symbol and then the
“Subtract” expression in parentheses.

Multiplying Polynomials: Each term in the first () multiples each term in the 2™ ().

Ex:

35" (% +5)
332 (% +5) = 352 (1) » 33°(5)
T Sy
230+ 158

15

(3g ~ )(2g° +4g —~ )

6g%+ 12¢° ~ 129 ~ 6g° ~ 129 + 12
6g° +6g° ~24g + 12
g



Dividing a Polynomial by a Monomial:
1. Divide each term of the polynomial by the monomial
2. Apply your rules for dividing a monomial by a monomial

6?“{2‘” 32‘??%%”“ @
E3d

2

5xy" 12Xy g

B4 %% B

5 2 42
=2y -y L

-

Standard Form: Terms are written by descending degree.

Names of Polynomials by their degree

Degree Name Example
-0 constant 5
1 linear 2X
2 quadratic X2+ 3x+2
3 cubic 2C =X+ 3x +2
4 quartic X223 -x2+3x+1
5 5% degree X =3+ x3 -2+ x+5
6 sixth degree | 26+ DO —xt+ 33 + W —x-1
Names of polynomials by the number of terms
Nut:::; of Name | . Examples
2
1 monomial : 3x
-3x4
X+3
2 binomial ] x3 — x2
xty
X2 +3x+2
3 trinomial Xt=x2+1
X2+ 2xy + y?
23— X2 + 3x +2
4 or more polynomial X¥—2+x+5
XAy +Y AL

Scientific Notation: is a way to express very small or very large numbers.

$tandard Form
6.02 x 10%
areal numberwith  an order of magnitude
an absolide value value written as a

betwaen 1 and 10 power of 1

16



Muldply the fir
Rl

A 807 i
siendiie wkion

LK . e the fira Buscnng X7 du et
| 2 O e
3 4 . » i PAe
2x109 x (4x10)) = 8x10° * 1 L |
. 200 i agee | = 800000 ) iy
Add the powens of 1 Feams iz-i X 107} & (ﬁf} X 10;3 = 3?3 X 3{34 ‘w‘%
; ; 3 i
g —— Foged ;
Step 2¥] Sehirad e powees of 16 i
=3.75x103
2380888a
= 9. 37

To express answers in scientific notation:
Press MODE, choose SCI (scientific notation mode)

Note: The calculator is using the notation 9.3 E 7 to mean 9.3 x 107

To insert the E into a calculation, press 2nd {comma) , The face of the
calculator reads EE above the comma key, but only one E will. appear on the
screen for your scientific notation. Can be used in either Normal or Sci mode.

Hokma

_: D

Eng
a 456789

17




Regents Review

1. M
When ~00% is divided by -32%, x 2 O, the « juolient is /C» 2
(1) —3x2 = {33 *‘3"1" -ﬁq’ 7
:M {4} 27x -h Z)\ﬁ
What is the product of %rgg and %xyg? \ ) 5 M
LYY
sqy 1,23 P T T i
(1) 5x%y (3) 2%y Y]
vy 10804 ) 134
2 55y @ Y
3.
4 @y 41 9 L
‘ (27} 507} ”0)( X
Which expression represents " = in simplest form? 2= Ll *
dx g j
{1y 22
21 o
L
4.
| T
Which expression is r:*quivalem o {3y /‘ ‘I\
{1} & {31 25" r)—
AR
5.
\Vimt is the value of 259 A,?’ \
{13 (_ {3 -6 /L /\():(\/ \O
@ (4 -8 ’1/, -
. /\O&
6 \J v X
. \\ ~ n
When 36 — To + 8 if subtracted Tromfde® — 8¢ + 4. the result is 'B)\ \}\ P 5 /\/
@ + 4 - 2 135 wt®da + 2
23 g g~ 3 (41 Ta® - 10e + 10
1 q/ /
7.

54
y
The expression —;%— is evquivalent to

By
o

T~
(1) 5% {3} Syl +

18
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The fength of a side of a square window in Jessica’s bedroom is repre-

sented by 2 1. Which expression represents the area of the window? ZX: - l
{1y 2x% 4 1 3 A2 e de 1

2y def 4 1 :‘3 ----- dr + 1

('2,7(—-1)(2)(’0

‘L__Z'X -Z,X’H
qu L‘I)(L-'qx+‘

9. .
What is the product of ~3x% and (307 + oy)? ) {Z{ % e XYB
150 %y® - 3%y (3) ~15%% - 3x¥y - 3 X Y Y 3 9
{2 —152%" — 3%y (4 =152%°% + 2y .3 3_ X
e’y XY
10

'le's;um of 3224+ 4x -2 and 12~ 5r + 3 is

L At el R ddex el L' X’L" ' X+ |

™ ey ] (4 A3 ey - 1

e

I1. . AU

Wit is the guotient of 805 X 108 and 3.5 x 162 A wr
(1) 2.3 x 109 {31 23 X 10° é\t)\f-) °

(47 2.3 % 1012

23 '#'D”

Express both the perimeter and the area of the rectangle shown in the
aceomapanying diagram as polynomials in simplest form.

Xx+6

19




Which expression is equivalent th xJay??

{1} =2 % ?"2 \i/
{4) xy~=

14.

omt — ar & q’
. b A VI
The expression T is equivalent to ,)) \‘\ P O\\f\ ,);(i

(1 3edi- 30 3 01—

-
@Rx;i = 3% {4y 931~ .\D\{\K\

15.

{11 2
RN

16. l/
v

The expression {3cr2 is equivghe

hat is the sum of 2m2 «r/M ~4 ;rsu - A - 2P

(b m* 6
' TR ) v y; \0

3 3m2+6m -6

(4} mP 4 6m - 2 fbd\

W

20



The expression (4070 is equivalent to

{13 -1 (31 164552
1Bath2 {41 Ratl2

19.

- T P 7 FLKEH X
The expression (x* 55 — 2) ~ i}:c*z ~ Tx ~ 3} is equivalent to X K-+ LXK X 3

{1y It =122 -5 Tt + e 1

(. -~ PEY ¥ ol 1 4 \.
M I -2r 4+ 1 ) T2 4205 ’7 X X+ \
21.
o W = then t‘;s} © LU0 I equdvadent to ?_S_g‘ . ) ODO
(31 1000 K
41 0 - 000K
e oo = 100
22
What is the sum of 2 « 3 + 7 and 332 + 5¢ - ¢¥ 2
(1) 4~ Sy + 2 (3} 4% - 20 -2 L{ K + 21K~
{2) drfe 2+ 16 @1?‘ + -3
23

{1y g
i2) 82

T~
Which trinomia is equivalent to (3x - Tix + 437
(31 2 -1lx + 4
4 2%+ 1lx+ 4

21
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The lengths of the sides of home plate in o baseball field are repre-
serted Yoy the expressions i the accompanying figure,

yZ

y \\r\/"/
X’L
X *x /L\L

Ve

Which expression represents the perimeter of the figure?
(1) Bay= (3) 2% + 3=
21 2%+ g 41 Prv 2 ¢y

<

The length of a rectangular window is 5 feet ‘M’g
more than its width, 1. The area of the

window is 36 square feet. Which equation

could be used to find the dimensions of the

window?

[A] ' =5w~36=0 [B] w ~35w+36=0 \)\— f\/xg
3 " * \\\)
{C; W ESe+36=0 @H’M +3w—-36=0 v )(

k]

The length of a rectangular roonu is 7 less |
than three times the width, v, of the room. f))\_)
Which expression represents the area of the

room?

[A] 3w~4 {B] 3w’ —4w

3w —Tw D] 3w-7 .
®© B
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REVIEW OF FUNCTIONS

To determine if a relation is a function:
Graphs: must pass the vertical line test (vertical line can
never intersect the graph more than once)
Points: All x-values must be different in a function

Function: A function is a set
of ordered pairs in which each
s-element has only ONE -

element associated with it.

/

¥ Y,
\ ’ Ex: (1,2), (2, 4), (4.5), (6,7)
» This is a function
x x | Al 3 Ex(12),(14),(58) (8 3)
| T | W This is NOT a function

This is 2 hunction Tiis is @ funclion This s NOT @ funstion

f(x) notation: If f(x) is given and we want to find “f(some number)”, we substitute the
number in place of x on the right side of the equation.

Ex: A function is represented by f (x) = 2x + 5. Find f(3).
To find f (3), replace the x-value with 3.  f(3) =2(3) +5=11.

Domain: a list of the x-values
Range: a list of y-values

Restricted Domains - many functions have a domain of “all Real numbers”, EXCEPT...
5\ o 1) Fractions: what ever number{s) make the fraction UNDEFINED are NOT in
2y

e %ﬁéw ’ the domain. Ex: Domain of % isx# 10

L £ E‘ ,: ’

2) Square Roots: the radicand must be > zero.
Ve & NoTo. oF THiS! Ex: Domain of vV2x — 5 isx = ;
s qeagihinill 3) Square Roots in Denominator: the radicand must be > zero.

. 3x+7 . 5
Ex. Domain of isx > =
v2x-5 2
Types of graphs
3 }e H 4 A i Y
= - . - 204 051 %3
14 . 1 // . ” )
T yertex e " ?\\/Iﬁ
{1 vertey
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Piecewise Functions

A piecewise function is called piecewise because it acts differently on different “pieces” of
the number line. For example, consider this function:

x—2, x=20
x+3, x>0

Jix)= {
This function has two parts. For all values of x that are 0 or less, we use the line
y =x—2. We stop at the point (0, -2) since for x-values greater than 0, we use a different
line. For values of x that are strictly greater than 0, we use the line y = x+3. Here’s the
graph of this function:

Graph of Exponential Function: y = a * b*
e whena>0andthe bis between 0 and 1, the graph will be decreasing (decaying).
e when a>0and the b is greater than 1, the graph will be increasing (growing).

Epr Wi e
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There are two functions that can be easily used to illustrate the concepts of growth and
decay in applied situations. When a quantity grows by a fixed percent at regular intervals,
the pattern can be represented by the functions,

Growth: Decay:
’1“: (1(1—}- ;‘)x };: fZ(l_f")x

a = initial amount before measuring growth/decay
r = growth/decay rate (must convert to a decimal)
x = number of time (years) intervals that have passed

Ex: A bank is advertising that new customers can open a savings account with a 3 %%

interest rate compounded annually. Robert invests $5,000 in an account at this rate. If he
makes no additional deposits or withdrawals on his account, find the amount of money he
will have, to the nearest cent, after three years.

y = 5000(1 + 0.0375)3

y = 5000(1.0375)3

y = $5583.86

Compound Interest (w/ Months): Solving Word Problems Using the

Compound Interest Model
You deposit $1500 in a bank account that pays 4%
annual interest. Find the balance after 6 years if the
interest is compounded monthly. Round to the nearest

indecert rede ,
cent. "5 el - Fix

y=a-(1 *f)ﬂxﬁg? of irdervals
f“'bf‘*”‘j Comfuw\d}ng . 'L((é)

vajud rode. OL] )
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Regents Review

1. Which graph is a correct representation of the function f € x) =37

ji
i

e

1ty @ (3) #®

\)% The graph of the equation y = 3" contains which point?

N i,_\b
] \g)\“\

(;F\ ) (L9) (_251 3 {26) @ {~3$}

3. Which function x‘epresents exponential decay?

o

( J=100(.9) @¥f(x)=10(1.09) yﬂ"[x):l.gx w/f(x)z

b |

ya
4. A car depreciates { loses value ) at a rate ot 4.5‘?@ annually. Greg purchased a car for $12.500, f D“\Bv
Which equation can be used 1o determine the value of the car, V., after 5 years? L’ . S{
A

5 S ¢ = ; W5
(1) Vv =12,500(0.55) =12,500(0.955) (3) V=12.500(1.045) (4) V =12.500(1.45}

vh

- A bank is advertising that new customers can open a savings account with a 3 — % interest rate

compounded annually. Robert invests $5000 in an account at this rate. If he makes no additional

deposits or withdrawals on his account. find the amount of money he will 1@ce. to the nearest cent.
s
after three years.

6. Joseph conducted a science experiment involving the growth of bacteria. He measured the number
of bacteria hourly for 6 hours. The dafa iy sununarized in the accompanying table. What type of
regression would best fit the data?

Howt Nunibsr of Bacteria
/’(d Linear @Exponemiai {3) Quadratic _#) Absolute Value 0 300 Y410

470 3 1
738 4 .4
1150 {""'
1800 J»n’)
2750 {

G 490 J Y9 °

tr | da {0 b e
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7. Is the equation A = 710{%0{1 0. 1") a model of exponential growth or exponential decay, and what

is the rate (percent) of change per time period?
{Gf)/exponential growth and 12% @Xponemiai decay and 12%
_k2Yexponential growth and 88% {4) exponential decay and 88%

8. Mr. Swith invested $2500 in a savings account that earns 3% interest compounded annuatly, He

made no additional deposits or withdrawals. Which expression can be used to determine the number
37.=.0

of dollars in this ac\c\oum at the end of 4 vears?
v <, . 14 ¢ v 4
) 7 (2} 2500{1+ 0.3) 13) 250 0.04) (4) 250 0.4}

{1) 2500{1+0.03

9. Baniel’s Print Shop purchased a new printer for $35,000. Each year it depreciates {loses value) ata
te value be at the end of the fourth year?
25000 (1 =.05)

rate of 5%. What will its approxj ;
1) $33,250.00 (2) $30,008.13((3) ';2"&50?.72 {4) $27.082.33

10. Which relation is nof a function?
3 @ (s (26).(56)(4.7)) (Q sm';} AL
N R S A N < .
L oaand @ {(3,4).(21).(-2.6).(4,7)} @ {(-1.2).(5.0).(0.5).(2,-1)}
11. Which graph of a relation is also a function?
e

&)

{:1‘} ¥ C"g | j
=

e

= CF

M’

12. Miller Brothers Plumbing Inc. charges by the hour or part of an hour as follows for repairs:

§75 if 0<h<l

Total charge for repairs { §7545 0( n_ 1} i h>1 (\
‘orked, what iy the charge for a 4 hour repair?

If 7 represents the namber of hours worked, what is tl
S (1)$125  (3)S174
, so(d 1)

(1875 (2
wAY

‘Jl
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13. What is the rule for the piecewise function shown Using the graph left find the values of the
below? function given the domain values (x) indicated

ren= | /\3
S e Du\)f?u’
¥23““’” FO)y= O

o D PRI N

15. Sharon and John are making a line graph of their trip fo New Orleans. They plotted their speed
every half hour. What do you think happened from 11:30 to 12:00?

Trip

80 e .
& 0 5, /
e %
g o /
s @ /
2 7
S T , -

i} . "\‘ 5
a B0 are DI A 1000 e 10 30 ave 1100 e 1D pon 100 e 12030 pre 148
Time
A. They reached their destination. C. They increased their speed.

They left the highway to stop for luach. D. They decreased their speed.

16. Which of the following is the graph of ¥ = ]J;
{13 {4

2 et T
=

i s ag,ﬁx
pd

Ee
%

71 x
R EE]

i 68 ar Bt BB e 3
]

§ o
igh w5
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18. f(x) :{

e

Yo

ol

G —'N\A\.é

M2
Al

+
x+5 X <=2 ' 1 '
2 e 2xe3 <> ) \/A" 31“00?(5 ‘UI\,L

X 2 — 4}\

»(?/f’“ “’97
D
b % 4
] : %7
2 |3 ;
-1l 2 Gy
0 3 "'\J\‘
L’ A,
; N 2
v
B 4 ,(;7\ /LoX’
2x +1 x>1 /% 'y
.5 N
xX°+3 x<1 \f (;y\
a AR
_ 2
£(X)=X*3
\(/L <
¥ i (4
ol3
~ Y
N

- 29
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20. YWrite the funetion mie.

p <

e

( ‘DOY: Ium.'

D-H—

®

if 0<x<1
if 1<xg2
if 2<x<3
if 3<x=g4

-

-
o

w

I
r

"
4
\
&4
q

Pany
4

D

30



x

. where 0 =x =35,

22. a) Sketch the graph of all of the solutions to the equation y = —fl)
47 I

l_n(ﬂ(f ,WH/

;;‘l
%

. / %Jlis’

& s

\ 211

3 7z

< i ML ’ L‘
‘15 o

¥

b) Find the average rate of change between f ( 2) and f ES} .

oS

()0 ”

31


mikevitale
Text Box

mikevitale
Text Box


REVIEW OF LINEAR EQUATIONS

Vertical change __ rise — Y2

Slope =

Horizontal change run Xg—=Xq1

Use thls form when you know the slope and Use this form when you know
the y-intercept (where the line crosses the | 2 Pointon theline and the slope (or
y-axis). can determine the slope).
y=mx+b y_ylzm(x_xl)
m = slope m = slope
b = y-intercept (X1, 01) 2 any point on the line

y =3 (or any number) . x =-2 (or any number)

Lines that are horizontal have a slope of Lines that are vertical have no slope
(slope is undefined).

il — / Jo— There is a way to "fake" the calculator into
wd|| Producing a vertical line.
e . ) To graph the vertical line x =-2:
Writing the equation of a line: Y1 = A Big Number (x +2)

Step 1: Find the slope (m) » where "A Big Number" is around 1,000,000.

Step 2: Find the y-intercept by plugging the slope (m)
and point (x,y) into y=mx + b to solve for “b”.
Step 3: Write the equation of the line.

Given Need Process
1 point & a parallel line y-intercept | Find y-intercept Plug in the slope &
(3, 2) para[]e[ fo: r=npne+ b y-intercept to create the
y=—dx+1 - new equation.
d X v X 2 _( ......... % )( ) m:h!, b:lz
Knowing the properties of
parallel lines we know the 2=—_12+5 y=ax+ b
slope is the same for both - - .
ines. +12 +12 y=(-4)x+(14)
So the slope is -4 14=5 y=-4x+14
1 point & a perpendicular line | y-intarcept | Find y-intercept Plug in the slope &
(8,3) perpendicular to: v=iux+ b y-intercept to create the
v new equation.
y=—4dx+1 i 1
Knowing the properties of (3) =] - (8)+ b m=— b=1
perpendicular lines we know 4 4
the slope of the lines are e
opposite reciprocals of each 3=2+5% y=mx+ b
other. 2 5 1 .
l = y=|~|x+(1)
Sothe slopeis 7 1=h A
y=—x+1
4 :
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REVIEW OF GRAPHING LINEAR INEQUALITIES

If you can graph a straight line, you can graph an inequality!!!!

Graphing an Inequality

. Solve the equation for y (if necessary).

U bHWw N

the line.

. Graph the equation as if it contained an = sign.

. Draw the line solid if the inequality is < or =

. Draw the line dashed if the inequality is < or > > Dotted, shade above

. Pick a point not on the line to use as a test point.
The point (0,0) is a good test point if it is not on

6. If the point makes the inequality true, shade that
side of the line. If the point does not make the
inequality true, shade the opposite side of the line.

I

Quick Guide:
< Dotted, shade below

< Solid, shade below
= Solid, shade above

-

7

Graph the inequality
y<3x-1

1. Graphtheliney=3x-1.
2. Pick a test point. (0,0) was used.
3. The test point is false in the inequality
0=3(0)-1
0 < -1 false
4. Since the test was false, do not'shade OVER the
point (0,0) -- shade the opposite side of the line.
5. The ling, itself, is SOLID because this problem is
"less than or EQUAL TO."

e
Example 1: Graph y22x+1

e Enter 2x + 1 into Y:
o Arrow to the far left side of Yy

is displayed.

e Graph

solid line at all times.

e Hit ENTER until the "shade above" symbol

e Hit ZOOM #6 ZStandard (for a 10x10 window)

Pt Flokz Flots '
{ﬁ€1a2%+1

3= ([T
Wy
“Wem
sl g
N 2

P

o« DNOTE: You will have to determine whether to draw a solid line or a dotted line for y =2x + 1. This
problem uses a solid line because of the "less than or ¢qual to" sign. The calculator will display a
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REVIEW OF SYSTEMS — LINEAR EQUATIONS |

Graphically:
e Ifyou can graph a straight line, you can solve systems of equations graphically!
e The process is very easy. Simply graph the two lines and look for the point where
they intersect (cross).

4x -6y =12

Solve graphically: 2x+2y=6

First, solve each equation for "y ="".

4x -6y =12 2x+2y=6
=Gy +12 2x+2y=6
4x ~12 =6y 2}; =2x+06
6_}?:426—13 _—2x+6
L2 7Tt
6 6 y=-x+3
o,
yEgxo
3
slope=-1
2 y-intercept =3
slope = 3

y-intercept = -2

oxsoy=s Y Graph the lines.

(=210 = s R ]

The slope intercept method of graphing was
v used in this example.

Intersectior o

O
o) 2
N &
o
X

The point of intersection of the two lines, (3,0),
p is the solution to the system of equations.

)

> This means that (3,0), when substituted into
either equation, will make them both true.
Don't forget to CHECKI!!

e TS

1. Enter the first equation into Yi.
2. Enter the second equation into Ya.
3. Hit GRAPH.

4. Use the INTERSECT option to find where the two graphs intersect (the answer).
2nd TRACE (CALC) #5 intersect
Move spider close to the intersection.
Hit ENTER 3 times.
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Algebraically using SUBSTITUTION:

Substitution {Steps.
1. Substitute one equation inte the other equation for one of the variables.
2. Sclve for that variable
3. Substihate answer into the either equation to find the value of the remaining
variable.
4. Check your solutions in both equations.

L]

x+ y =19
ey =19 stepl, xHx+1=19 el Zi+y=19 y=x+1
y=x+1 stepl, dx+1=1% Her+7=19 F=6+1
s W 1 +7=19 F=7
Ix =18 17 =19
x=&
stepd. y=6+1
y=7

Algebraically using ELIMINATION:

1. Choose to eliminate ope of the variables

2. Make the coefficients the same with different sigms for the variable you wish to
eliminate.

3. Add vertically to solve for the remaining variable.

4. Use the solution to substitute inlo the other equation.

5. Solve for remaining variable,

6. Check your solutions in both equations.

x4 3ym g stepl: I+ dy= 24§ x+Iy=324

x4+y=12 ~15x 3% =36

shep & Sx+y=11
I} +y=12
Sey=12
y=7
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REVIEW OF SYSTEMS - INEQUALITIES

Two Inequalities: Graph lines on the coordinate plane then shade according to the

appropriate rules below. The solution set is the region on the graph that was shaded by
both inequalities. Label it “S”.

Step 1 Rewrite the inequality iny = mx + b form {using the appropriate ineguality sign}.

Step 2: Graph the line, using y = mx + b; determining # the inequality has a solid or dashed line {see below).

Step 3 Shade according o the chart below or select a TEST POINT to determine which region to shade. Select any point
not on the line and substitute the point into the original inequality. If the inequality is true, shade the region where the
point is located. i the inequality is false, shade the region opposite the point.

Satid Line Dashed line
Shade
=
above the s . >
line “Sreater than or | Greater than”
equal to”
Shade <
below the - <
fine “Less than or “less than”
equal to”

Y=2X-3

Graph the system
y<2x-3
y= _?2 x+2

Graph each inequality as if it was stated in
"y=" form.

The solution, S, is where the two shadings
overlap one another.
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REVIEW OF SYSTEMS = LINEAR/QUADRATIC

In a linear- quadratic system where only one variable in the quadratic is squared, the
graphs will be a parabola and a straight line. When graphing a parabola and a straight line
on the same set of axes, three situations are possible.

The equations will intersect| The equations will intersect The equations will not
in two locations. Two real in one location. One real intersect.
solutions. solution. No real solutions.

Solving Graphically:

EX: Solve the following system of equations graphically:
y =x%-4x -2 (quadratic equation of form y = ax? + bx + ¢ )
y=x-2 (linear equation of form y = mx + b)

Step 1: Graph one of the equations. Let's graph the quadratic equation first. By its
form, y = x2- 4x - 2, we know it is a parabola.

Rather than picking numbers at random to | To find the axis of symmetry, we use the
form our table of values, let's find the axis  |formula x="%/2,

of symmetry where the turning point of the |[In this example,a=1,b=-4,andc=-2.
parabola will occur. Substituting we get:

x=-(-4)/2(1)

x=4/2

x =2 axis of symmetry

Since the x-coordinate of the turning point x|y X y
is 2, let's use this value as the middle value 1 1 3
for x in our table. We will also include 3 0 0 2
values above and below 2 in our table. 1 1 5
2 2 | -6
3 3 1|5
4 4 | -2
5 5 3
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Next, graph the points from the table to get
the graph of the parabola at the right.

B NV

) X
10

\"'!n.._&:

SR A
T T T°F

Step 2: Graph the second equation:
Now graph the linear equation, a straight
line, y=x-2 onthe same set of axes.

To graph the straight line we need to know
the slope and the y-intercept. Remember,
from the form, y = mx + b, mis the slope
and b is they-intercept. For our equation, m
=1, b=-2.

Draw the graph of the line starting at -2 on
the y-axis.

Use slope {which is rise over run) to find
other points by going up 1 and to the right
1, or down 1 and to the left 1.

Y
10 T

BF RSV
B : ';:;. V4
YR

AETE T %fﬂ 5,5 L

# ~’ ;

NS

= tff,‘) 6’3 1

—a

Step 3: Find the intersection points (where
they cross).

The last step is to find the point{s) where
the two graphs intersect. This is the
solution set, the answer, of the system of
equations.

Our graphs intersect at 2 points whose
coordinates are (0,-2) and (5,3).
The solution set for this problem is:
{(0"2)1(5:3)}
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Solving Algebraically (substitution): y =x?—x - 6 (quadratic equation)
y=2x—2 (linear equation)

0 =(x—4)(x+1)

x—-4=0
x=4

X+1=0
x=-1

First, we solve forone {y=2x-2 Since this is already done for us

of the variables in the in this example, we can go to
linear equation. the next step.

Next, we substitute for |y=x2—x-6

that variable in the 2x—-2=x*-x-6

quadratic equation, 2x=x2—-x—-4 Add 2 to both sides.

and solve the resulting Subtract 2x from both sides.

equation. 0=x*-3x-4

Factor.

Set each factor = 0 and solve.

We now have two values for x, but we still need to find the corresponding values for y.

We find the y-values
by

substituting each value
of x into the linear
equation.

y=2x-2 Check 4
y=2(4)-2

y=8-2

y=6 (4,6)

y=2x-2 Check -1
y=2(-1)-2

y=-2-2

y='4 ('11 '4)

Now we

have 2 possible
solutions for the
system: (4,6) and {-1,-
4). We need

to check each solution
in each equation.

Checki1: (4, 6)

y=x*-x-6

6=(4)2-4-6
6=16-4-6

6=6

it checks !

y=2x-2

6=2(4)-2

6=8
6=6

-2
it also checks !

Check#2: (-1, -4)

y=x’-x-6

-4=(-1)2-(-1)-6
4=1+1-6
-4 =-4 itchecks!

y=2x-2
-4=2(-1)-2

AH=-2-2
-4 =-4 italso checks!

We finally have our
solution set for this
linear quadratic system.

{(41 6)1 ('11 '4)}
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Solve graphically: y=-x*+2x+ 4 (quadratic-parabola)
x+y=4 (linear)

1. |Change the linear equation to "y=" form. y=-xt+4
2. |Enter the equations as "y1="and "y»=". g :.:{‘;;ﬁ Fors
(Be sure to use the negative key, not the subtraction key, for NVt S
entering negative values.) Wiz
Wi
3. |Hit GRAPH to see if and where the graphs intersect.

(Using ZOOM #6: ZStandard creates a 10 x 10 viewing window.
You may need to adjust the WINDOW to see a clear picture of the
intersection locations for the two graphs.)

“_“*\\

~
/

4. |Under CALC (2nd Trace) choose #5 intersect to find the points
where the graphs intersect. 3 minimum
45 maximum
5t intersect
E2 gurdx
FiOF CGdx
5. {When prompted for the "First curve?", move the spider on, or near, 1= "84
a point of intersection. Hit Enter. w:ﬁ_
Fll" tcurv Y\\
n=n
6. |When prompted for the "Second curve?", just hit Enter. 2= xz+%
§tcond CI.II‘"M \\\
7. |Ignore the prompt for "Guess?", and hit Enter. = HM%.L:\
GULEs? \\-\
w20 vy
8. |Read the answers as to the coordinates of the point of \\
intersection. These coordinates appear at the bottom of the f.r‘:l'-,,_
screen.
%gﬁersectim oy \\\\
Point of intersection (left side): (0,4)
9, [If your graphs have a second point of intersection, repeat this

process to find the second point. Choose the #5 intersect choice
and repeat the steps for finding the intersection:

Point of intersection (right side): (3,1)

N
]

Inkersection
H=3 1

=1
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m&mg Linear svslem 1 als

gebraically

§

S

L3 mwatél«'
hom X &5

o B T
Srgive ié

s,

25 = 27 | ax+ 2(x+3) “ZL g3
\
_27 LY 37<ez><+(> =16 Y
\I’ g)(*(-. <2l \{C/)
N T X = '
, xzH -
e L '1\73
& ) sedni=ls Sxt3p=lY
- -3 (Ii:s««'@mts ;Q(_‘_itf_'_@_
j0%=S qx =T
! ! L L(}’\!Syv,b{ X:q
<L \_/5\/'“'\1 ﬂ'\i)*%)’c 19
- - {Ya) 2ot %vfi @ .,7,>7>
%\’L \\ +‘ 3y~ !
_ 1! & \/5,7,
- | | )
Lri=T) =Y Xby= _z( ,,ﬂ._,\ ,OY=-H

3x 5 (2) =7
77< +jo = =7

3x="3

/,—l

2= 1

,.

é( | zg

=30
30~Y°2H

The sum of rwo nuambers 15 36, “““ﬁwézw&wmaw Find the nombers

\/:6\
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REVIEW OF FACTORING

STEPS IN FACTORING:
Step 1: Factor out the greatest common factor (GCF). (There will not always be
one).
Ex: 9%* — 3x = 3x(3x — 1)

Step 2: Count the number of terms.
if Two terms: Look to see if you have a Difference of Two Squares.

Difference of Two Squares:
-y =x+yE-y) % + 72— PRIME
4x* — 9y* = (2x + 39 (2x - 379

if Three terms: Look for two binomials.

If a = 1; you are looking for two numbers that multiply together to get “¢”
and also add to get “b”
Ex: x*+6x-16 Prod = -16 Sum =6

x+ 8)x—-2 SA—Z SA—Z
x+8kx-2)

If a #1; Multiply “a” and “c”, this will be the new product. Now you are
‘ looking for two numbers that multiply to get “ac” and add to get “b”
Ex: 2x*—x-10 Prod = -20 Sum = -1

2 {X—S /\ /\

4 5 4 5
&+ 4H@2x-5)

Clues for factoring trinomials by trial and error:
= If the sign of the last term is +, the middle sign of the binomials will
have the same sign as the second term in the trinomial.
Example: ¥*—3x +2= (x-2)x—Dotx*+5x + 6 = (x + 3)(x + 2)
= |f the sign of the last term is -, the middle sign of the binomials will
be +and -.
Example: x¥*~5x— 6 = (x = 6)(x + 1) or x*+ x— 56 = (x + 8)(x — 7)

Check factors/answer on the home screen in equation form.
Factor x¥*-12x+36 OR Find (x - 6)*
e Choose your "favorite" positive one-digit (for ease) integer value and store the value in x (do not pick 0
or 1). For example, tostorea7: 7 STOP» x
e Hit ENTER.
e  Enter the problem to be factored {or multiplied) and set "=" to one of the possible answers (or the
answer you want to check). The "=" sign is under 2nd MATH (TEST) #1 =.

e Hit ENTER.
e If a 0 appears, this is NOT the correct answer.
If a 1 appears, this IS the correct answer. J
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Written in simplest factored form, the binomial 222 ~ 50 can be
expressed as

(L) %r - 5x - 5) (3) {x - 5%x + 5) ‘Z(\(’L’ 2 '5)
2ix — 5)x + 5) (4) xix - 501

™)

YO\
Z('ﬁ, a, (\r\\\'\}“r\(\ \N(_\X\
?S’:\Ll v j >®(,,-

What are the factors of 12 - 5y + 62

(L fra 2raud (v + 5} {3 ri +8and (x - 1}
ix — 2iand (y -3 543 {x ~6land {x + 1}

Factored completely, the expression 2 + 10v — 12 is equivalent to

(1) Six—~Bix + 12 3% x4 ‘??{-*c +3)

‘3(;\" +6)ix =1 4] 2x - 2¥xr -3 Qk\ﬁm'fg X ,\\

LR

¥ i ctored completely, the expression 2 + 12y — 84 is equivalent to s L - '(j’

%y + Wiy~ 3) (3 {y + B} 2y - O lw
{2} iy ~ 3y - 9 (4] 2y + Gy~ W

A

Expressed in factored form, the binominal 40 - 952 is equialent to CLO\
(1) 3¢ ~ 35 2a - 30 {3) ida - 3b¥a + M5

2a 3} 3) {da - 3b¥a + 3. B
é.f}i.sr. + 35H 20 - 3 4 a -9h¥32e + I Q/Q

20
Factor completely: 3x% -~ 27 ‘5&\& g \{\/
{1y 3 -32 @ifx + 3¥x - 31 Oj\/
(2) 32~ 27) (4 (3r + Dx -0 I,CQ

~

Which expression is a factor of 0 + 3n - 54% ﬂv\(\/
1y n+6 {3t n B Q\’&
PANNCI +6

Y -
Iaetared, the expression 166~ 23¢% is equivalent to \;\\(\
Ex' — Sy idr + Byl (3} (B — Sy HBy + By

{2} (e — By H4x - Sy 4) {8y -3y liS -5yl
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The expression 2* — 16 is equivalent to

(1) (x4 2x—8) x + 4l —4)

(2] {x—2Kx + 8) {4} (v + 8~ 8)

10.

v +/0)
The expression 9% — 100 is equivalent to (%X ’C%?X /

(1) (B — 1000 4 1

:3): 10X + 10}

(3) (3r— 100)3r - 1)
(4

(B — 100Ky + 1)

1l

16 is efuivalentf

2% fix— 8z

12,
The greatest common factor of 4a°h and
6ab’® is _ L
[A] 240% (B] 20’ Ja
C[c*] 2ab ) D] 12ab
13.

Whatare the factors of 1 — 10x~247

Galedoe+n B 12)6-2) (X~ L)(x 42 )

[C] x-Hx+6)  [D] (x-4)x-6)
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14,

If one factor of 36x* v ~ 42574 is 1447y,

what 1s the other factor? : ( ’5\
43‘3 - 333 [B] 4x° ~3y7 ' . 5 /15\\
[C] 47y =307 D] 427y -307 \ \;\\( \{ L\ ;

A ]

. T ) J \

15. , C\/O{ | XD
When factored completely, x° + 3¢ ~ dx~ 17 equuls %

1} w+2Mx-2Hx -3 3 @D+ ' xﬁ
@ﬁx-@—.’;}{z—ﬁ}&-%%}

4 - 9x-3) ¥ tb (\3 : \\\f’)

X W
&j \@mfacmmé completely, the exprassion 3x° ~ 5 — 48x + 80 is equivalent to \I\Q)\L L \0\\(56/2%&’7—,\(Y>

D @ -183x-3) {x+ S~ Hix -5 &f\ Z\E \&*
T & 4163 - 5+ 5 8 A Ya-PE-HGx -5 \

17.

The expression ¥ (x+ 1~ {x ¢ 1} i equivalent to . ( (3 \3(** 7"’\

I

3 e —xtd % v oy
3 x-01 x+1}§x- Dx+2) QQ/-\SO(/\\L\Q )

18.
120 +2+11x 1 /Y
[A] Gr-Dx-1  [B] Gx-Didx+1) W : %
[C] Gx+2dx-1 /D])3x+dx+1) \”D(I/ A\ ({,/ ’L\)\/—
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REVIEW OF RADICALS

Perfect Squares: 1, 4, 9, 16, 25, 36, 49, 64, 81, 100, 121, 144, 169...

Simplifying Radicals: find two numbers that multiply to the number
under the radical where one number must be a perfect square (look
for the largest perfect square).

Simplify:
J48=1163=16-/3=43 VB = 1a-v5

The square root of a product
is equal to the product of the
square roots of each factor.

Adding/Subtracting: Two radicals must have the SAME radicand. If so, add/subtract
coefficients and leave the common radical alone.

When adding or subtracting radicals,
Ex: Add: Z-JE + Svg you must use the same concept as that
of adding or subtracting "like"”
Answer; 7“"":’ variables.

Multiplying/Dividing: Any two radicals can multiply/divide (do not have to be the same
radicand). Multiply/Divide the coefficients and multiply/divide the radicands.

Ex: 2v/3 %45 =2+ 435 = 8V15 To "remove" a radical from the
W5 4[5 _ denominator, multiply the top and

Ex: — REREE 25 bottom of the fraction by that same
NI e bl

radical to create a rational number

J}; 243 2 \/3; (a perfect square radical) in the
ol = denominator.

VG \'/6 This process is called rationalizing

the denominator.

An expression under a radical sign is in simplest radical form when:
1) thereis no integer under the radical sign with a perfect square factor,
2) there are no fractions under the radical sign,
3) there are no radicals in the denominator
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Regents Review

1.
mpressmn ﬁ can be simplified w / \(”/
NE ®) 242
@) 5410 W 22 g
2.
uat is % expressed in simplest radical form? ﬁo/g" bk )/
o SEERCEN1P
2 31 v8
@ 4v2 2
The expression 93 is 2 mpeher between @\
(1) 3and 9 anel 10 '\D
() Sandy (4) 46 and 47 0\
4. , , g\D
What is 3 250 expressed in simplest radical form? 6)
1) 5 V10
2)8v 10 & 4 (1
5410 y; ( 5
) 75410 \g |
5' Ty
When 5+/20 is written in simplest radical form, the
resultis ka5, What is the value of 7
3 2
m
7
9 4
6.
Enpress 4 <75 in sireplest radical form.
7.

Theo determuned fhat the comect langth of the
hypotenuse of the rizld triangle in the
accomparying dlagramiis "v‘%,, Fioga found
length of the hypotemuse tobe 2+ 5. I Fiona
azswer alzo coreet? Fusfify vour answer.
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REVIEW OF QUADRATICS

Equation of a Parabola (Standard Form): f(x) = ax® + bx + ¢
(Vertex Form): f(x) = a(x — h)? + k, vertex is (h,k)

sus ol maxhinun poin

If @ is positive, the
parabola opens upward and

y SIHREHY
X

If @ is negative, the
parabola opens
downward and has a

has a minimum point.

%zm noind

/N
/

o maximum point.
ARG W
symainily

Axis of Symmetry: the vertical line that passes through the vertex

Find the sxis of Symmetry:
L

wex i+ Ena 32

£y

g=i bell =32
IR
R T Y -6

—=

Vertex (turning point): find the x-value by using the axis of symmetry formula then plug
that x-value into the parabola’s equation to find the y-value.

Roots (x-intercepts, zeros of the function): The values of x where the graph intersects the
x-axis (y-value = 0). A parabola can have 2, 1, or no roots.

To find the roots algebraically:
Step 1: Set the equation equal to zero
Step 2: FACTOR (GCF, DOTS, or Trinomial),
Complete the Square, or
Use the quadratic formula

Solve by Factoring:
If "bx" is missing..
WaBlzp ¥-81=0
*-4Wr+9 =20 X = B
i««%jimw;.s OR [ - [a
x=9 w=-9 =29
{-4.1} i-1.91

53

. Solve by Factoring

X 412%x4+32=0 87 = 33

{4444 8)= Pkl = 18

x+4=0 x+8:=0 o
Xo~b ;“x*g
(-4)2412(-4)+32  (-8Y¥412(-8)432
=16-48432=0V =64-564+32=04




Solve by Completing the Square:

1. Be sure that the coefficient of the highest power is one.

If it is not, divide each term by that value to create a x2 +8v—4 =0
leading coefficient of one.
2. Move the constant term to the right hand side. xz +8v =4

3. Prepare to add the needed value to create the perfect
square trinomial. Be sure to balance the equation. The
boxes may help you remember to bhalance.

¥ +8x+D=4+D

4. To find the needed value for the perfect square
trinomial, take half of the coefficient of the middle term
{(x-term), square it, and add that value to both sides of the

equation. Fake ball and squace

¥ a8y l=a.]

¥ +8x+[16] =4+ [16]

5. Factor the perfect square trinomial.

(x+4)* =20

6. Take the square root of each side and

solve. Remember to consider both plus and minus results.

x+4=im
y=—4+:20=-4%2./5

x=-4+25

y=—4-25

Solve by using the quadratic formula:

y = x2 +2x - 3

=25V (2)% - 4(1){(-3)

2{1)
i
~2t 44 412 ., -2t V16
2 2
2t4 2
-2+ 4 # 2 2
2 N_2-4 e
2 2

54

The Quadratic Formula ..

-b +Vb?-4dac__

For Quadratic Equa%ﬁ%
a4+ bx+c=0

Discriminant: b%* — 4ac

if positive — 2 solutions

If negative — No sol. (imaginary)
If zero -- 1 solution




Solve: .x2 - 536— ].4 = 0

Since this equation is set equal to zero, the roots will be the

locations where the graph crosses the x-axis (if the roots are real
numbers).
(Remember that the x-axis is really just y=0.)

-2 _ s
LSetI’l—x 5x-14

4

2. Use the ZERO command to find the roots -- 2nd TRACE (CALC), #2
zero

3. Left bound? Move the spider as close to the root (where the
graph crosses the x-axis) as possible. Hit the left arrow to move to
the "left" of the root. Hit ENTER. A "marker” » will be set to the
left of the root. ‘

4. Right bound? Move the spider as close to the root (where the
graph crosses the x-axis) as possible. Hit the right arrow to move to
the "right" of the root. Hit ENTER. A "marker" <« will be set to the
right of the root.

5. Guess? lust hit ENTER.
6. Repeat the entire process to find the second root (which in this

case happens to be x = 7).

-Answer: one of the rootsisx=-2

¥i=Hz-ER-14

=1.81488Y I¥=-_EB”14Y
'|'1=H2-5H—i.ll| :
RidhtEound?

==z2.24y0426 I¥Y=z.1707192
Yi=Hz-gx-1y |

.1 3

QUEEST
H=-1.70z1zA IY=-z.EO2iz:
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Regents Review

@

o 1,43
Factors: () O |

T FX-9
Equation: \‘ =~ 7\ \“(

transformed function.

A
|
\

4 l'v 4
1 1
T I
r X
]
{ I
\ ]
LT

1) Each graph shown below represents a quadratic function of the form v=a"+bx+¢. Use the graph to
the quadratic fonction in its v=x"+5by+¢ form.

determine the zeros of the function. Then detenmine the binomial factors of the function and express

® A

- —
o -

e
"‘?‘.

L

Zeros: {/L ,"8%
Pactors:(K {-?5) (;X*L)

. nds
Equation: \{ - »( ¥ ' ()K
2) Study the graph below. Identify the parvent function. Then write a description and equation for the

L
Parent

ke v
V=K

Function

W

Transformed ]équation

4ifled 3 &5& Sup

Description of transformaion:
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3) Which is an eqguation

of the line of symmetry for the para'bola in the ac.aompanyulc diagram?
(Iyx=2 (2yx=4 :

—.3 {4y v=3

o
g7 i

43 Which of the following sets of ordered pairs does pat represent a fimction?

W {(12).(3.4).(2.5).(6.7)} @ {2.2).(=33).(-4,-4).,(5-5)}

51
( 3).(1.5).(3.9).(L13)} @ {(12).(2.2).(35).(+.8)}
5) How margeseats does ¥° +7x+6=0 have?

W1 55 @o \) Mo .\\V\Q‘? 2 (Lg()

6) Constder the graph of the function f (r] =av? + by + ¢, If the coefficient of x* were 3. what would be
true of the new function?
. J(P)’i' he vertex would be 3 uniis above the vertex of the original parabola.
{2) The new parabola would be 3 units to the right of the original parabola.

3} The new parabola would be wider than the original parabola.
@ he new parabola would be narrower than the original parabola.

7) What is minimum point of the graph of the equation y=2x"+8x+9? A& 2 -
W (233) @ (217) @ (-2-15) 69“” _-H

A ys
* s
Wi \,\W v g
8) Ifthe roots _of a quadratic equation are —2 and 3. its equation can be Writte_n as ~ 7/\ - ‘v
L (,x-—z)(\xﬂns):o{A-+z_)(g-—3)=0 G (x+2)(x+3)=0 @ (v-2)(x-3)=0 ‘Cﬁ’ .,,*(Qf\

i : \Lf\”l/\
> L ,

y- T g 2L

9) Which describes the translation from v=x" to y= (r +2

LDown 1 uanit and left 2 units.
(4) Up 1 unit and left 2 units

P

(1) Up 2 units and right 1 unit.
(2) Down 1 wiit and right 2 units,

AN

Lo AN e
U{k)\’ N, TIN
pes

7:’
K]’

57 nh K
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I,
"

10} A ball is thrown in the air. Its height, / in meters, is given by /=—4.97° + 30 + 6, where 7 is the time
in seconds. What is the height of the ball at the instant if is thrown?
{(Hom )49m 6m {430m

11) The table contains values for x and 3 in a quadgatic function. s ]y
hat are the roots of the function? GE

W 1and5 (2)—land10 (3) %1 5 @) % 5 T

1] 16

2 | s

3|16

4 110
am

12) Which ordered pair cannot be a solution of /1{#}=—161" +80¢. if /t is the height of a ball above the

W7

ground after 7 seconds? e
(D {L64) () (2,96) {'-4.255) @ (5.0)

13} A rocket is launched from the ground. The function /z(r) =-4.97 + 1807 models the height of the

rocket. If all other factors remain the same. which of the following functions models the height of a
rocket above the ground if it is launched from a platform 100 feet in the air?

(1) A{r)=—4.97" + 280t -;( f)=-4.9 +180r + 100

@) I{r)=—4.97 +180¢ — 100 (4) h{r)=-4.9¢ +180(r +100)

14 A bottle rocket that was made in science class had a trajectory path that followed the quadratic
equation, f£[x)=-x"+4x+6. What is the turning point of the rocket's path?

(1) (15)

N

12.10) (3 {-2.-10) @) {L-5)

13, What is the average rate of the fhwction f(x) =17+ 6x+9 on the intgrval —1<x <32
W -+ @ -8/ @4

4

16, Which statement is nor supported by the graph shown?

(1} The vertex is (—3,1). / ’ \ / *
he roots are —4 and 2. '

(3) The coefficient of x* in the equation is positive, NS

{4) The quadratic function has no real roots.
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17) Which equation represents the parabola shown in the accompanying graph?

1 flx)=(x+1) -3

(x}=_<j1-+.ajf+1

@) Fx)=—(x-3] +1

€) f(x) = —(.\'— 3:}2 -3

|

-3, 1

-
e

+

\ \\\\'*q)\.n, A\

D)

-

18) On the set of axes below graph the following quadratic function, f (\} =—x'—4x+12 .

Use as the domain {.\' -6« < 2} . Then answer the questions that follow. NO ARROWS
TABLE

o s

411
"

\

|

J{'l‘“'

v

2
~
I

&5

/ S
e

L)

{.

Vv

b. What is the axis of symnietry?

| /
v
a. What are the y-intercepts? ?—é) ) 2%

X=- %

¢. What is the vertex of the graph?

(-2,\¢)

s

d. Is the this a maximum or minimum value f A} &ﬁ

¥

fx)

b
e
-

-5

0
T
j?/
iy
ib

e

i3
| 2
1
0
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19) On the set of axes below. solve the following system of equations graphically for all values of » and

1. Notice the quadratic is shown in vertex form.
N 3
v={x—2) +4
4x+2y=14

: e

»

| box- lunit

N\

\

;

//
)

gy
y

P —
-
[

e
.\\\c

N
\‘\(\r v

» X

<

FY
P
Wi

\,

&

PN
rer
— o= -dxH!

y -t "2)(47

60




SOLVE FOR X:

e =0

( X&) (x+2)7C

e RS
C §-2,785
3 3 +65—16=0

2.1l +24=0

(x - ¥ )X -2) =0

w=§ X3
£3,853

(X 4+8)(x-2)=0
A=-8 X='&

78,25

4, &1 +7x-30=0

(X+ o)X -3 Y=o

Z-IOI 53

3. 4"“.3 —81=0

6. 4\: —49 =0

G ¥ +)(LX-9)=0 Gx+1)(2xX-7) =0
v .41
g+%‘_g I lg;’z?
=7
7. x7+35x=0 8. 25" +x=0
X (X*+$)=0 ¥ (2X+H)=0
=0 | X=-§ x=0 A7 T

80,7

(@2"‘_‘ +18x+40=0
2 (X +HGXH 26)= 0

2 (x+ H)xFII=0

ZFO

((0) 45" - 24x+36=0
L}(K’L‘é\(“{'q) =0

G (x-3%-H=0

; =




11. 537 —35x—90=0

5(x>7X-18)=0
S’(X:‘ QB(X{Z’);O

Y

(X 8x-3()=0
36+ § k=) =P

£

12,

13. 2x7 +7x+6=0 P“: 12 <; 14. 35" +8x+4=0 '0_; lz_(‘l;
ooy o 5=
K44 X +3) _ N
2 > ML}X rY2) = o

S §
64+2)C37<"”7“3 =0
M=-2 K= 773

U

i a i _3
(Lx—%)t’%*’) )
.:"% x:"’

16. 57 +16x+3=0
p= 1S

“=+lb
(SM”*@

xz=> K=

Ei --

17. Solve by completing the square:
AP +6x-7=0

18. Solve by completing the square;
A +168+15=0

2 )oY = =15 +6Y

(5

= e (AT = 749 Y X —
' {—LX’F
2 e ) Jor I
+ x+0= T
K3 E —; -8 -8
-2, y B -
w= 43 K43 X=7-9 X”—af
Y= | =7 ~| o
62



V4d4r—14=0 A +10x—3=0 jO

e

USOI‘. e by completing the square: 20. Solve by completing the squars: ) z

wa.sl/w:/“/%‘f < +{O)<*Z/j' 3423’

\@Sz‘jg/ J& | mr) -8

N 28
V& 1= \JTg \F{ Jz J/\

r—+_ & 4
Ly =FJet
Uy 352 K s
‘3(+2,:i?)"’ 2 <= ,rzr J\
-7 -2 4'5/ -

= -2+382 )‘ﬁ: Re+2000

Express each of the following irrational numbers in simplest radical form:

@ V50 E ﬁ'] CRGINIEE é\fi& 3 Jate

. : . , b+ \f b —dac
Solve the following equations using the guadratic fornmla: y= —MM—

21. 5;3+‘8x—4:0 _8 . 5 L{(,)( \‘) r”Q
X< LU 8

:8 b
ﬁ;*f NG 'J&\«@\

. -84 . 8-S
ot e B
""'}'Zv( . X'-.:-L‘/"ZJ‘(:’
2. —6x—1=0 1L g 4L

< L= b £ m‘“



mikevitale
Text Box
2


23, 3¢ —10x+5=0 T V\,(;g:' &) 3;/(52‘— ZJo
Q=3 o2 J100=¢o ="5g
b"A,O = 2L3) \)/
¢-S S & TS
A Low =g
- 2> 3 3

(Y

24 ) Place in standard form and solve.
A5y —5=3x+10

L rx-I§=0
X+5YX ?)3 O

\A'/'S X= 3

25. Place in standard form and solve
TN+ =-x+4

Y Z+a X +2070
(\A’*S'\XX+L'> =0
x=""1

o501

64




28. The square of a number increased by 3 times the number equals 4. Find the number.
X< g vum éﬂ’/ Vs ',
kf X=a ¥+ 3X ="
K+ 3x-4=0
(x+4)(X' D =0

(4,15

29. Find two pairs 01 consecutive odd integers whose product is 63,
L _ Na E _
I@” Xz_ an X(X+Z) - é5
K+ \(7'+2,X;ég {ﬂ_? 7}
2 ,42X-63=0 ’
(x4 X x=7) =0

30. The base of a parallelogram measures 7 centimeters more than its height. If the area of the
parallelogram is 30 square centimeters, find the measure of the base and height. (4rea = base * heighi}

/ ; x(x+1) =30
247)( -30=0

X+71

31. The length of a rectangle is 4 less than twice the width. The area of the rectangle is 70. Find the
dimensions of the rectaugle. ' P, _HO

2 KHK-70=0 2z
()=T) (2% #1079

!

s

32. What is the solution set of the equation ¥~ —5x—24=07?
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33. Factored completely, the expresﬁ@a ?-.3;3 +10x-12 is equivalent to ) N ‘
1) 2(x=6)(x+1) 2(x+6)(x-1) @) 2(x+2){x+3) @ 2(x-2)(x-3)

7 (RERSX-6) =
2 (x+E)

34, What are the solutions of the equation ( V= 2}{ 3 5) =07

(I yr=-2and y=5 (Z)y=-2and y=-5 (3) y=0and »=2 .~:2 and y=3

35. Which of the following quadratic equations, in factored form, has the solution set {—3.5} ?

@) (x=3)(x+35)=0 @ 3x(x-5)=0 (@) I+3)(x-5)=0 @ sx(x+3)=0

) |

36. Which equation has the solution set {I 3} ?
:f —4x+3=0 ()47 —4x-3=0 ()3 +43+3=0 (4) 3" +4x—3=0

(x VX X3)=0

')QZ, {X-SX 7L3 O ‘XZ—L'{X‘*:S

37. {’Qi‘r‘g 1 drn o war at the t gy of a rollerconster nide. The distanee, o of
the car from the ground as the car desconds s determined by the
copration o = Th— 1662 where ¢is the nmnber of seconds it takes the
car to trave] down to cach poimnt un-t}w ridde. [Tow P S micls wll it

tudeo {';i‘eﬁ;}: to reach the 18 v
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REVIEW OF SEQUENCES

A sequence is an ordered list of numbers.

Arithmetic Sequence: when the pattern is ADDING

term position

aﬂr—-"alﬂn—E)d %
0™ torm T common difference ¢

first termt

Ex) Find the 100™ term of: 3,7,11,15,19, ..
Here: n=100, 0,23, d=4 ™ 5., 3« (100-1)(4) %35@;

Geometric Sequence: when the pattern is MULTIPLYING
-1
d, = d,*r
i 1
a1 is the first term of the sequence

r is the common ratio
n is the number of the term to find

Ex: Find the 7™ term of the sequence: 2, 6, 18, 54, ...
n=7; a1=2,r=3 a,=ar
a, =2+37 =1458

The seventh term is 1458.

Recursive Sequenceé: a term is found by knowing the term before it. The term “a,” will be
given along with a formula to find “a,” given “an1”

Ex)ifa =2anda, = Sa,.1 + 3, find the first 4 terms,
Meed to find a;, @3, 4s, and 04
gy = 2
az=pliginnfobe 2 =580 ;¢«3 =% ¢3=52)+3=13
G spluginntobe 3=8a;.,+ 3= 8a; + 3« 5(13)+ 3=z 68
gy v pluginntobe d=Ba,. ;¢ 3= Bay+ 3= 5(88) + 3= 343

2, 13, 68, 343
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Regents Review

8 \ 237
O @) -3 O (4) 9
2. What is the formula for the sth term of the sequence 511_,/1&6, ?
PRV RN iy
) o,=63) @) o-543] 3
3) 3 \
N
. _ (L
. 1 =1 1 \‘g”_l ay\ - 52—/(3)
@) a :6(4 4) a :54(_5
n 3) " .3

3. What is a formula for the #th term of sequence 8 shown below?
B=10,12,14,16, .
‘{%‘46

@bn:8+2n lO*b’\YL (3) 5, =10(2)

(2) b,’; =10+2n ’O"'Z,ﬁ”z’ (4) Q, :lo(z)n—l
B+ Ln

4. A sequence has the following terms: g =4, q, =10, g, =25, q, =62.5. Which
formula represents the A" term in the sequence? = 2.3
(1) a =4+25n (3) a,=4(25)

(2) a,=4+25(n-1) a" :4(2.5)”’I Ll(zlf)nﬂ

5. Find the first four terms of the recursive sequence defined below.

g =-3 6\3’3 6326(3-—l)~‘3

1

ST Gl 63
- Om-?’ -5=3= |
:-’3"2—»;'5’ Oq ‘—&(‘{-I}W\f
°¢ Gy~ 1

_y- =12



REVIEW OF STATISTICS

Measures of Central Tendency:
® Mean —average
* Median —the middle number (once the date is arranged in order). If there are two
middle numbers, find the average of them.
e Mode —the number that appears the MOST often (there can be NO Mode or more
than 1 mode)
e Range —difference between highest and lowest number.

Outlier — any number that is far away from the rest. When there are outliers, the median
best represents the data.

Quantitative — data is numbers
Qualitative — data isn’t numbers (qualities)

Univariate — UNI = one set of numbers
Bivariate — Bl = two sets of numbers

Causal Relationship — where one thing affects the other. Correlation Cosfficiant

Shows Strength & Direction of Cosmelation

Correlation —
3 types POSITIVE ~ as one increases, the other increases | Strong +——w- Weak | Weak ~—— Strong |
. f T { Y 1
NEGATIVE — as one increases, the other decrease 05 0.0 0.5 1.0
NONE — scatter plot cannot be determined. Negative Zero Positive
Correlation Corrgdation
. . Lower Upper
Box and Whisker Plot (Box Plot): Lower Quartile Quertile Upper
Extreme ’ Median ' Extreme
|
=t
0 10 20 30 40 S50 60 70 80 90 100

Interquartile range (IQR): difference between Q3 and Q1.

Using the Calculator: IUar Stats L1l ' Min - lowest extreme
Press STAT.then EDIT 1—u§g g;_._,_a_giﬁ AN Q1 - lower quartile
Enter data |nto. Li and L, e - Med - Medial

Press STAT again. 2x=2: SL2EINY Q3 - upper quartile
Arrow to the right to CALC. J'f"l-izr stsie=—\ Max - upper extreme
Now choose option #1: 1-Var Stats. e \

min¥=635

21=80@

Med— )
Q=20 MEDIAN
.max w=188

Standard Deviation
Sx= ... (Sample standard
deviation)
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Linear Regression:

Press STAT, arrow right to CALC, and arrow down to 4: LinReg (ax+b). Hit ENTER.

The correlation coefficient, r, is .9336055153 which places the correlation into the
"strong" category. (0.8 or greater is a "strong" correlation)

bizan .
Median Median Median

Mode Mode

] Tl
Symmetrical Positive Negative
Distribution Skew Skew

(Skewed to the right) {Skewed to the left)
s If symmetrical use the mean, if skewed use the median to describe the data
Residual Plot - is a graph that shows the residuals on the vertical axis and the independent variable

on the horizontal axis. If the points in a residual plot are randomly dispersed around the horizontal
axis, a linear regression model is appropriate for the data; otherwise, a non-linear model is more

appropriate.
H % ‘ ’ H
+ * * +ts
H *
3 + * 1 * *
' iy Lo [ iy v . ] » v .
. 3 ‘ 3 . 1 " ® . H ; . 4 R ‘ 1% 3 5 ‘ 4 k4 ¥ ‘ 3
e » . M le *
Random pattern Non-random: U-shaped Non-random: Inverted U

Finding the Residual Plots
Method 1

Go to [Stat] "1: Edit". Select L3 with the arrow keys. [Enter] [2nd] "list". Scroll down and select RESID. [Enter]
{Enter] again.

iy

W mananmn e o

[reveneypIE | o}

-
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Method 2

Go to the main screen. [2nd] "list" [ENTER]. Scroll down and select RESID. [Enter]. [STO->] [2nd] "list". Select
"3:L3" [ENTER].

LRESTDN
WWESIOA

| LRESIDSL 2
;‘:”3.41?3%448 ¥
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Regents Review

The dataset 5 6.7, 5 9, 9,% 1012, 34, 1707, 14 18,18 represents
the nursber of bours spest on the Tuternet in aweek by students in a
psthasnatios elass, Wlhoh boandovhisker plot represents the duta?

f1%
11 - E 3 1 I E g 1 I ¥ .
-t 1 T T 3 1 T i
2 4 6 & W o 14 8 8 A

S ] 1 . L I I b (-
— 1 1 T t 1 1 3 >
2 4 9§ 8 W12 14 18 14 20

i(:?‘ '( 3 i 1 }. k. (3 il () 13 £
E 1 1 ¥ E 13 l 1 L3 t -
2 4 5 8 WO 4 o1g 13 20
{4\ o 3 1 1 L 3 3 ) 1 )3 13 .
A 3 El 1 ¥ 3 & 1 1 E K -
2 4 8 B 13 (% 14 18 12 =
2
Which situation shouk] be anabered vsing bivorinte date®

(13 Mx. Saleem keeps o list of the amcand of time her danghter

spovics on her social stedies homework,
@ Mr. Benjmmin tries to see 3t bis students” shos sizes are divectly

redatent o their heights.

3 My, DeStefan records his customers’ best widen game scores
during the surnmer,

{4} Mr. Chan keeps track of his doaghter’s algebra grades for the
(uarter.
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What was the 3ig§1 ternperature ia Middletown during the
Ty period show® to the ble belon?

Daily High Temperature
in Middletown
Day Temgerature
(IBF}
Sunday =g
Monday A5
Tuesday 74
Wednesday 75
Thursday 4
Friday 7
- Saturday j g
(3) 73
i) (41 75
4.
Judy needs w mean (average) score of 86 on four tests to earn a midterm
grade of B. H the mean of her scores for the first three tests was 83,
what is the lowest score on a 100-point scale that she can receive on the
fourth test to have a midterm grade of B? _
gre3restt gl
3.
Melissa's test scores are 75, 83, and 75, Which statcment is true about 5,
this set ol data? /l — 7
{1} mean < mode ‘10'210 = median ) m ¥ 7
(2% monle < median (4} e = median M/’ - 7 .
b.

Bara’y tost scores i mathentios were 84, 80, 85785, 602, 84, 76, 56,
75, T2, and 90, Determime the mean, the median, wd the mode of

Saray best soores. _
%71
el =71
ma:i( = 78
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The accompanying graph shows the high temperatures in Elmira, New
York, for a 5-day period i Januay:

[
1
b

o
gzo /\ /
® 15 /
2 10- }f o
B e
0

M T W T F e i
Day 0 w cok//
Which statement desertbes the data? <Z “\

{31 mean < meude
gi‘a! m@di:m = FHean {d} mean = mode

8.
Frow Janoary 3 to January T, Bnib]u recorded the tollowing & iy high
temperatures: %, 7°. 67, &, and 7°. Whick statement about the tern-
peratures is truet
want = median 13 median = mode < T 6 7, 7
- e ) 7 /
121 mean = mode 14) mean < median f ,
ned=t
mean -~ o)
Q.

The mfnm]}rm\um table represeats the nomber af cell p}mmv priinikbes
used for one week by 23 users.

Number of | Number of

Kinutes Users Zz

71-80 | 10

_BI=70 7

5160 2 \ \ \ \
41-50 3

31-40 1

{17 4150 L6
(2% 5160 (43 ;I &0
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" Tamnika conld not remenber her scoves Trom Tive maathematios lests. She
Lh‘\] Eﬁfﬂl@“!?“fl gfc}.t EEK* Jid3axiri] iﬁ"r’f‘,’f d‘ﬁ-‘"l"“i Wds &*k&(éi\ h(} tE]{f‘ H?f"‘i}.[ AL WS
$1. and the modo was 8%, I all her scores wore mtvwas‘ with L the

highest score possible and ¢ the lowest score pomh]{:& wlhat was the
lowest score she could have recetved pu any one test?

X+ 08+ 83+ 84
A —

X= 63

11.

The students i Woodland High Schools me fmm]um class measuredd
the noan temperature svery schmiﬂz;\ for a week. Their readings for
the first 4 davs were \lﬂmh\ 559 'lnmﬂfw 78% Wednesday, 67% and
Thirsday. 61 1 the mean (ave raged trmperature for the 5 days was
exactly 537, what was the temperature on Priday?

S6,72476]_ =63

g0

TOP Electronles is a simall bustness with {ve employees. The mean
{average) weekly salary for the five emplovees is 8380, If the weekly

salaries of four of the emplovees are $340, $340. $345. and $425. what
is the salary ol the filth eanployes?

Z = 360

The mean (average) weight of three dogs is 38 pounds. One of the
dogs. Sparky, weighs 46 pounds. The other two dogs, Eddie and
Sandy, have the same weight. Find Bddies weighe,

di+2X _ 2
el 35

HLrax=11y
75 2x= (8



14

¢ On an English examination, two students received scores of 90, five stu-
dents received 85, seven students received 75, and one student received
55. The average sOOks on this examination was

() 75 (3) 77 7x 9o %35

$ %X

7\(7)/

2
Ui =71

15.
The exact average of a set of six test seores is 82, Five of these scores
are 90, 95, 98, 94, and 55, What is Hhe other test score?
{1 92
{21 9l i4) BG
16.

Alex carned scores of 60, 74, 82, 87, 87, and 94 on his first six algebra
tests. What is the velationship between the measures of central

wndency of these scores?

(1) median < mode « mean (3 mode « median < mean

(23 wean < mode < median 'z'w:m < medinn < wode

’ﬂ&mgjaé
Wu%:y%j
/Ww0°97

W < /néd(

—~

i7.

Far HY davs, Romero keqat a record of the nusber of honrs Twe spent
listening to music, The information is shown in the table below:

Day f[1|2|a|a]s5i8]|7|8]{9a]to
Hours s [3 ]2 [s|als|10]l4{5]2

Which seatter plot shoas Rameres data graphifealiy?

1wl e 1
a 0 /
| o 7
PR\ w 7 \‘ v
£ PN\ 5 4 N
8= 5 &
T g AN x h,
3 Y 3 / ™
5 2N 2 z. \
1 /- f
[ ETY2EARET 8 910
Day
&)

- O N W0 D

Hours
o5 o PSR SN Y S O D

o

LR D

Day
1]
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18.

There is a negative correlation between the number of hours a
student watches televiston and his or her social studies test score,
Which scatter plot below displays this correlation?

A A
e . 106G -
¢ D * e [
by »: E ° L
& @
e B0 s
8 g :
= - *
U g T ¢ 5 i
Namber of Hours Nurnber of Hours
4
(1) 3
A A /\
164 W hies
o .
0 L
&
- »
% EG
f
- »
o E Tkt 5

Which data set describes a situation that eould be classified
as qualitative?
(1) the ¢

&) the ages of presidents at the time of their inauguration

rations of the five hivhest mountaing in the world

Dthe opinions of students regarding school hmches

4] the shoe sizes of plavers on the basketball team
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The accompanying table shoses the welghs, by 1:mn:u<i5:_, [ese thees strredeets
fee s abgedbra class,

LUsing the datas, complete the comuolatlve Tregqueney table elow and
wostrnct o conmulative i'g'4'-'~¢'|t1r-'1x<')’ histogram on the gr"il‘l on the nest

Page.
interval Freguency ﬁ??“iati?e
juenty
51-100 6 T
101-110 3 4
111-120 o 9
121150 3 P
131140 0 ir
141-150 2 4
151-160 2 Vo

] "f!?’l 7@! S/M I/’

Jn lqdﬂ; Cless

Hof Stychns

< i

t = . =t
a0 W a? L

I\ |
e W (1ks)
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21.

The accompanying box-and-whisker plot represents the scores carned
om & seience best

- i 4 3 L L 1 T

"
55 60 €5 70 75 80 85 40 95100

What is the median score?
' (31 77
4} 5h

22.
¢ What is the value of the thixd quartile shown on the bos-andoshisker
plot below?
P —
PO TR SRR VA DA SRR TR A S T TR T N
had 1 ] I ] T 13 T 1 ] ¥ T L) L) *
G 3 8 5] 12
(1 6
9 65 o 12
23.

The accompanying bo-and-whisker plots can be used to compare the
anneal neomes ol three professions.

Muclear —T

engineer Y
Polies B : !
officer | !

Musician -4 —

0 20 40 60 80 100 120 140
Annual Incore
{thousands of dotlars)

Profassion

Based on the box-and-whisker plots, which statement is true?
(1} The median income for nuclear cngineers is greater than the
mmeome of dl musicians,
(21 The median inceme for police officers and musicians is the same.
XL Al nuelear engincers carn more than all palien officers,
Na masietan will eventually earn more than a police oflice
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24,
A movie theater recorded the mumber of tickets sold daily for a
pupular movie during the wonth of June. The bos-and-whisker plot
shown helow represents the data for the number of tickets sold, in

hundeeds.
— -
- [ 1 1 3 ] |4 | | El [ P
il ) ] | 1 3 1 k 1 1 E| [] el
G 1 2 0% 4 5 6 7 8 9 10

Which conclusion can be made nsing this plot®
% The second quartile is GO0,
2 The fmean 9f the attendance is 400,
| ,‘.7(( The range of the attendance is 300 ta 600,
t4) Twenty-Bve percent of the attendance is between 300 und 4060,

25.
Which situation deseribes a eorrelation that s nof g causal
relationship? -
The rooster crows, and the Sun riscs,
{2} The more miles driven, the more gasoline needed.
{37 The more powerful the microwave, the faster the food ecoks.
(4) The faster the pace of a rapner, the quicker the manmer finishes.
26.

The sccompunying bistogram shows the beights of the students in
Kyra’s health class.

5

Go =

I3

Frequency

sk

ks 160160 170-179 180-180 100150 200200
Height {cm)
Whiat is the total number of studepts in the oluss?

{11 5 G4

i2) 15 (3 200
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e

.The table shows the percent of the United States population who did not receive needed dental care

services due to cost.

i 2 3 iy SO Ay ST . SRR AU L S 1
Year 1968 2000 ¢ 2007 | 2002 2003 | 2004 | 20057 2006 | 2007 | 2008 : 2008
Percent | 7.0 & 81 87 86 92 107 107 108 105 126 133

a. Sketch a scatter plot of the data

}I

(fg;(‘“al 03é 'OS’ “ILI - ,qs T 3@/ 317 o oci . 31 (.,;l ":fs'- K ‘q

bﬁgjngltwo-point from thedataestimate the
&quation of the line of best fit. g

A

18

16

14

12

10

- B -

e B3 B D

c. Using the estimated line of best fit equation, calculate the residuals for the set of data (round to one

e X
12 3 456 7 889 s

decimal place). Construct a residual plot for the data.

(i S\‘w\

= '_,S’/)( - 103

81
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Review of Word Problems

Always start with a “LET” statement to define your variable(s)

Consecutive Integer Problems: Consecutive Consecutive Even/Odd
Let x = 1%t Let x =1t
x+1=2M x+2=2m
x+2=31 x+4 =31

Perimeter Word Problems
The perimeter of a rectangle is 104m. The length is 7m more than twice the width.
What are the dimensions of the rectangle?

Let:
X = width
2x + 7 =length

Perimeter of a rectangle = (2 x length) + (2 x width)
2X + 2(2x + 7) = 104 {perimeter = 2(length + 2{width)}
2x + 4x + 14 = 104 {used distributive property}

6X + 14 = 104 {combined like terms}

6x = 90 {subtracted 14 from both sides}
x = 15 {divided both sides by 6}

2x + 7 = 37 {substituted 15, in for x, into 2x + 7}

width = 15 m and length =37 m

Area Word Problems

The length of a rectangle equals twice its width and its area is 32m?. Find the dimensions of

this rectangle.

Let w = width
2w = length

w(2w) = 32
2w? =32
w? =16
w=4

The length equals 2(4) = 8

The dimensions of the rectangle are 8m by 4m.
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Algebra 1 Vocabulary

absolute value function afunction in which
the input is contained within absolute value
symbols

accuracy how close a measurement or
calculation is to its actual value

additive identity the number that, when
added to a number g, gives the sum ga; for real
numbers, the additive identityis0: a+ 0 = ¢

additive Inverse forany real number g, the
number ~a, such that their sum is the additive
identity: g+ {~a)={~d)+a=0

approximation a value used to representa
true measurement when an exact answer is not
possible

arithmetic sequence asequencein
which successive terms have a common
difference

asymptote aline that the graph ofa
function continuously approaches but never
touches

axis of symmetry (of a parabola) a vertical
line of symmetry passing through the vertex of a
parabola

base the number or variable that is raised
to a power in an exponential expression

bimodal distribution a distribution of data
that, when graphed, shows two clear
peaks

binomial a #aiynomiai containing exactly
two unlike terms '

bivariate data statistical data in which two
variables are being studied

83

box plot agraph above a number line that
shows the lower and upper extremes, first and
third quartiles, and median of a data set; also
called a box-and-whisker plot

categorical data data that cannot be
measured and are generally in the form of
names or labels -

ceiling function See least integer function.

coefficient a number that is multiplied by a
variable in an expression or equation

common difference the number added to
find the next term in an arithmetic sequence

common ratio the number by which each term:
ina geometric sequence is multiplied to obtain
the next term ‘

completing the square a method of
converting a quadratic expression of the
form ax* + bx + cto the form alx ~ h)? +k

compound inequality aninequality that has
two or more boundaries

conditional frequency a relative frequency
inthe body ofa two-way relative frequency
table

constant a number with a known value
that does not change in a mathematical
expression

continuous not having any jumps or breaks in
shape; able to be drawn in one motion without
interruption

conversion factor a number used to convert
from one unit to another through mulitiplication
or division



correlation coefficlent anumberr, where
. —1=r=1, that describes the strength of the
association between two variables

curve of best fit the curve that most closely
represents the relationship between variables
that do not have a linear association

degree (of a polynomial) a characteristic
of a polynomial determined by the highest
exponent or sum of exponents of any term

dependent variable avariable, often yor f{x},
that provides the output value of an equation or
function

dimensional analysls a method of
determining or checking a mathematical
expression for a given context by examining
units

discriminant the radicand expression,

b* — 4ac, from the quadratic formula, which
can be used to determine how many real roots
a quadratic equation has

domain the set of all the first elements (inputs)
of a relation ‘

dot plot a data display that represents data
values as dots over a number line

element an individual value from aset

elimination method a methad for solving
systems of equations where equations are
multiplied by constants and added and/
ot subtracted so as to eliminate all butone
variable

end behavior the behavior ofagraphas
it is foliowed farther and farther in either
direction.

estimate avalue made inexact on purpose
in order to make calculations easier orto

generalize about a population

even function a function that is symmetrical
with respect to the y-axis

experimental study a study in which the
researcher controls variables in order to
determine their effect

exponent the number in an exponential
expression that indicates how many times a
base is multiplied by itself |

exponential decay arelationship modeled by
afunction oftheform f{x} = a- b*inwhicha >0
andO<b<]

exponential equation an equation in which
the variable is in the exponent

exponential function a function ofthe form
fix) = a- b" + ¢, inwhichtheinput, x, is the

exponent of a constant, b

84

exponential growth arelationship modeled
by a function of the form f{) = a - b"in which
a>0andb>1

extraneous solution a value of a variable that
is obtained by solving an equation but that is
not a solution to the equation or to the situation
that the equation models

first quartile (Q,) the median of the lower half
of a data set

floor function Sce greatest integer function.

function a relation in which every inputis
assigned to exactly one output

geometric sequence a sequence inwhich
vonsecutive terms have a common ratio



greatest integer function a step function that
outputs the greatest integer that is less than or
equal to the input; also called a floor function

half-plane the portion of the coordinate plane
that lies on one side of aline

histogram a data display that uses barsto
show how frequently data occur within certain
ranges or intervals

horizontal line test a testin which ifany
horizontal line crosses a graph of a relation at
two or more points, then the inverse of that
relation is not itself a function

horizontal shrink a transformation that pushes
the points of a figure or graph toward the
y-axis

horizontal stretch a transformation that pulls
the points of a figure or graph away from the
y-axis

horizontal translation a slide of a graph or
figure in the right or the left direction on the
coordinate plane

independent variable avariable, often x,
that serves as the input value of an equation or
function

index a small number indicating what rootis
being taken in a radical expression

input the first value, often an x-coordinate, in
an ordered pair for a function; the value that is
entered into a function in order to produce the
related output

interquartile range {IQR) a measure of the
spread of the middle 50% of a data set; equal to
the difference of the first and third quartiles of
the set
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inverse (of a function) the relation that swaps .
the input and output of a given function

irrational number a number that cannot be
written as a quotient of integers

joint frequency a frequency in the body of a
two-way frequency table

leading coefficient {of a quadratic
equation) the coefficient a of a quadratic
equation in standard form, y = ax® + bx + ¢

leastinteger function a step function that
outputs the least integer that is greater than
or equal to the input; also called a ceiling
function

linear equation an equation in which every
variable is raised to the first power

finear function a function of the form

fix} = mx + b, in which the input, x, is raised
to the first power and whose graph is a straight
line

line of bestfit the line that most closely
represents the relationship between variables
that have a linear association; also called a trendt
line :

line of reflection the line over which a
figure or graph is flipped to produce a mirror
image

lower extreme the least value in a data set
marginal frequency an entry in the "Total”

row or "Total” column of a two-way frequency
table or a two-way relative frequency table



maximum the point on a graph that has the
greatest y- or f{x)-value

mean the sum of all theterms in a data set
divided by the total number of terms

measure of center avalue that represents the
middle or average of a data set

‘median the middle value in a data set that is
ordered from least to greatest

minimum the point on a graph that has the
least y- or f(x}-value ~

monomial a polynomial containing only one
term

multiplicative identity the number which,
when multiplied by a number g, gives the
product ¢; for real numbers, the multiplicative
identityis:axX1=a

multiplicative inverse for any real number
aotherthan 0, the number%such that their

product is the multiplicative identity:
1 ] ’ i ‘

aX g=gxa=]

normal distribution a distribution of data
which, when graphed, is symmetrical and
resembles a bell curve

observational study a study in which variables
are observed or outcomes are measured, but
no attempt is made to control variables or affect
outcomes

odd function a function that is symmetrical
with respect to the origin

outlier an element thatis very different from
the other elements in the same data set
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output the second value, often a y-coordinate,
in an ordered pair for a function; the value that
is produced when a function js evaluated for a
given input

parabola the U-shaped graph of a quadratic
function

parent function the most basic functionina
family, or group, of related functions

piecewise function afunction in which the
output is calculated according to two or more
rules, depending on the input

polynomial a collection of constants and
vatiables joined through addition, subtraction,
and multiplication

power the exponent in an exponential
expression; the number that indicates how
many times a base is used as a factor

prime factorization a string of prime
factors whose product is a given number or
polynomial

prime number a positive integer that cannot
be divided without remainder by any positive
integer other than jtselfand 1

principal squareroot the positive square root
of a number

quadratic expression a polynomial expression
of degree 2 '

quadratic formula the formula

~b 2Vt ~ 4o

5 € used to find the solutions

to a quadratic equation of the form

X ==

af+bx+c=0



quadratic function a function in which the
highest power of the variable is 2

quantitative data data that can be measured
and are in numerical form

radical an expression of the form vF or \F,
where ris a number or expression

radicand the number or expression inside a
radical (V) sign -

range (of afunction) the setofall the second
elements {outputs) in a refation

rate of change the value by which one
quantity changes when another related
quantity increases by a unit amount

rational exponent in an exponential
expression, an exponent that is a rational
number

rational number a number that can be written
as a quotient of integers, %

reciprocal the multiplicative inverse ofa
number

recursive process a process that requires
knowing or computing previous terms in order
to find the value of a desired term

reflection a transformation that flips a figure or
graph over a point ot line

relation a set of ordered pairs

relative frequency the ratio of a frequency for
a category to the total frequenciesinarow, a
column, or an entire table

i residual the difference of an observed y-value
: onascatter plotand a predicted y-value, based
. onaline of fit

root afactor of a number that, when multiplied
. byitselfa given number of times, equals the
© number

scatter plot a graph that shows the

: relationship between two variables; a graph
:onwhich dataare plotted as points (x, ylona
: coordinate plane

sequence 2 predictable arrangement of
¢ numbers, expressions, pictures, or other objects
: that follows a pattern or rule

. skewed distribution a distribution of data
: which, when graphed, shows a “tail” that
extends much more to one side of the graph
. thantothe other -

slope the ratio of the vertical change to the
;. horizontal change for the graph of a linear
¢ equation

. slope-intercept form aform ofa linear
{ equation, y = mx + b, where m s the slope and
© bisthe y-intercept of the graph

spread (of a data set) describes how
data in a given data set are distributed or
: grouped

standard deviation a measure of spread fora
: Setofdata that indicates how much a data set
© varies from the mean

. standard form (of a quadratic equation) the
: formy = ax” + bx + c of a quadratic equation in
. whicha, b, and c are constants
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standard form {of a quadratic function) the
form f(x) = ax’ + bx + ¢ of a quadratic function

step function a piecewise functionin wﬁich
each interval has a constant value and which
forms a graph made up of "steps”

substitution method a method for solving
systems of equations where one variable is
replaced by an equivalent expression in the
other variable

system of linear equations a grouping of two
or more linear equations written using the same
variables

tangent intersecting a curve atonly one
point

term {of an expression) acombination of
constants and/or variables joined together
through multiplication or division

term (of a sequence) a number, expression,
picture, or other object that is part of a
sequence

third quartile (Q,} the median of the upper
half of a data set

transformation an operation that changes a
figure or graph according to a rule

transiation a transformation that moves alf of
the points on 3 figure the same distance in the
same direction

trinomial a polynomial containing exactly
three unlike terms

two-way frequency table a data display
used to display and interpret frequencies for
categorical variables

© two-way relative frequency table adata
¢ display used to display and interpret refative

frequencies for categorical variables

' uniform distribution a distributiorrof
© datain which all values have the same
¢ frequency

upper extreme the greatest value inadata
©oset

: variable aletter or symbol that represents
: anunknown or changing numberina

mathematical expression

vertex the turning point for the graph ofa
* quadratic or absolute value function

vertex form {of a quadratic equation) the
: formy = alx~ h + kof a quadratic equation
© inwhich (h, k) is the vertex

vertical line test test in which if any vertical

line crosses a graph at two or more points, then

the graph does not represent a function

vertical shrink a transformation that pushes
© the points of a figure or graph toward the
Lox-axis

: vertical streteh a transformation that pulls

: the points of a figure or graph away from the
o oxeaxis

vertical translation 3 slide of a graph or figure
: up ordown on the coordinate plane {Lesson 18)

x-Intercept apoint{a, 0} at whicha graph
. crosses the x-axis
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y-intercept a point (0, b} at which a graph
crosses the y-axis

zero (of a function) -an input value for a
function that produces 0 as the output; equal
to the x-coordinate of an x-intercept of the
function ‘ '
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. zero product property property stating that

ifthe product of two numbers or expressions
is equal to 0, then one of those numbers or

: expressions must be equal to 0








