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Multiple Choice Strategy with Variables - , o
If variables in the problems and answers: @
10 STO — X, 15 STO - Y - Sa whih michey uP. |

Type in original problem, 22 WmetEest);~, type in each solution. Lis.equivalestriuisnot
eqatwaient, Make sure to try all four choices.

(23’3)(8 5} HDO

1. Which expression represents -~ in simplest form?
1) x? 0O @ 433 Hoo
2) ® Lowpoopeo . 4y ax° 4000020000 )
—~Hoas
2. Factored, the expression 1622 ~ 25y2 is equivalent to o
(4x - SN(Ex+57) —Hods 3) {8x—5)(8x+5) 77S
2) (4x=5)4x-5) 1035 4) @Bx-@x-% AS
o3y
3. Factored completely, the expression 2x? +10x~12 is equivaient to
1) 2x-8&+1) BF 3) 2x+ &E+3)
2 2x+6)(x= 1) ORY : 4) Ax~2)(x-3) ”&
4, The expression 9x* — 100 is equivalent to .
1) Ox-10)G-+10) W0O 3) (3x-100)(3x—1) ~R030
AP (3x - 10)(3x +10) 220 4) @x~100)x+1) —{|y @
A |
' .6 2., 1
5. What is —— — = in simplest form?
5x 3z .
) 8 = 3) 4 =
152 375 5z 7>
'8y 4 4 'é’
15z q{ 2x
3_ .2
6. Which expression represents W in simplest form?
4-7
1) 6x*-3x S70 5 |
2) 104z 0O
@ﬁxz-?;xnl-l 57/ .
4) 10x* —4x +1 Q'(}{ :
' L
7. The sum of 4x° + 6x* + 2x - 3ai:-d3x +3x% = 52— st7gé;
) 743x3-3x-8 130 P75 4 9x2 - 3x-8 7‘[{@;
2 a2 )37 4 1t aoxt =320 -8 I




Y
J

-x+T7 J" 2x+5 ;\ o

- 8:'Whatis the sum ofz 7 & Ex 4 (1
@xnz il 3) xel2 9‘(

2x+4 Q. _ 4x+8 -
2) 3x+ 12 <7 4) 3x+12 -L

axs4 “Zf" 4x+ 8

| 3% 9

9. Factored completely, the expression 3x° - 3x — 18 is equivalent to,
) 3G -1-6) DS~ 3) Gr-9G+2 XS

3x-Nx+7) 4) (Gx+6)(x-3)°
O oA ol O ISD

10. Four expressions are shown below

) 262 -2x-60) QYO

Iy 4(x*-x-30) QL/O

x+O)x-5 320

IV dxtx=1-120 QY
The expression 4x* - 47— 120 is equivalent to
1) I and II, only AL L and IV
2) Il and IV, only 4)II, III, and IV

¢

11. Which trinomial is equivalent to 3(x - 2)° - 2(x - 1)?
1) 3x" ~a~10 70
2) w-u-14 Qlp
3) - lax+10 VIO

3" - x4 14 |1 i

12. When factored completely, x* ~ 132> - 30z is
1) x(x+ 3)(x-10) O
2) x(x-3x~10)

x(x+ 2)x~15)

4) x(x-2(x+15) Q00

13, The expression x* - lct?iqg equivalent to
1) x+8)x2 - &) 44
2) (-sai-s FIY

80+ 06 -4) 2949

4 GP-H&E2-4) G

QST

14, The expression 3(x* ~ 1)~ (x* - 7x+ 10) is equivalent to

D 2 -7x+7 137
zx +7x~13 D57
3 w-mee )

4) -1l ng{
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Multiple Choice Strategy with Equatlons
Store each potential answer - X)

Type in equation lef hand Srd. ‘J}jpa in (ighkhand sicle. See what matches (o
i e

*Check all potential answers

1. Which value of p is the solution of 5p —1 = 2» +207 4;_4;(0

1) 19' ﬁfs/,_b’ 3) 3

24=3¢
Ry L9 P4k B

2. What is the value of x in the equation 2(x - 4) = 4(2x + 1)?

ap-2 ~=-13
D2 4220

-3 —4#0
91 ] #%

3.Solve for x: 15x~ 3(3x+4) =6

W12 @3 (=
@) -3-i57 03 02

4, 1f 3{x ~ 2) 2x+ 6 the value of x is
(1) 0 13»

(2)5 (4) 20 5*{;/4(0

5. Which value of x is a solution of 3 =-’5—'%-1-§? ( :z A1
e,
-2 j:?éﬁ' 3) -10 <9' >~
D S AT>15 ) -
JD

6. What is the solution of ’—k—g—i =£—}'—E g_
3 _4!9. >,

;g ; = 4 14 5; 33

—=>

444 3
S77
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7. What'is the value of ¥ in the equation i 3= _@Eq.w._._ -
M 134
‘t-‘: g O
' 8
2 _1 .,_lq;/—gmcg g _vl;{ 7
8. Which value of x is the solution of the equation -25’5 +X 59
g;b 3) 15 Qgi’z{{

2y 10 4 30
PEAS ) 30 s

9. Solve for x: -(x+2)=x ~4

¢ I
o 35320

10. Whlch value of x is the solution of + &1. =

3
oA 4/‘3 =R
ER @)fw 943

11. Which value of x is the solution of %—?_;33- = %?

12. Which value of x satisfies the equation 7 [x + ] =207

¥t 28
’8.25 20220

2 3.89 2| WBFD

3) 1925 ‘4‘5'172—426\)

4) 4492 146,563 F o



Equivalent Expressions
Use multigle choice strategy! See if the two expressions are equal. _ : @

SU-ED .
1LA c% i uth applLiq-ciei'ion generates a sequence of musical notes using the function
Fit); , where » is the number of the note in the sequence and #%) is the note
frequency in hertz. Which function will generate the same note sequence as f{x)?
1) gl = 12 132 3) play < 124y 131 B3

LIhiny = 6(2" ), <91 B\ D) k(n)=6@" 0.9V BYY
ey,

2. The function f{x) = 3x* + 12x+ 11 can be written in vertex form as
DA =Greor-25 (21 AT =327 -1 H3
2) Fx) = 3+ 6)2 - 25 142 4 S = 3G+ 22 +74 39

3. Mario's $15,000 car depreciates in value at a rate of 19% per year. The value, V, after ¢
years can be modeled by the function ¥ = 15 DDD%EI)’. Which function is equivalent to
the original function? L33

1) #=15,00000.9)" J 4~ 3) L 1 3343.

V= 15,00000.9)°
v = 15,000(0.9)2 1§33 4) :
7=1500009)° §8S7..

4. Nora inherited a savings account that was started by her grandfmother 25 years ago.

This scenatio is modeled by the function 4¢) = 5000(1.013)** Awhere A{f) represents the
value of the account, in dollars, ¢# years after the inheritance. Which function below is
equivalent to A()?

1) a)=s000[(1.013% 126279...  3) 4= soon(.o13® |+ 4. 837
2)  A() = 5000{(1.013)" + (1.013)%] GIDAQ) = 5000(1.013) (L.OIDPPg7., -

12549S-. .
=1
5. The number of bacteria grown in a lab can be modeled by £(f) = 300 2% where ¢ is the
number of hours. Which expression is equivalent to P(f)?

1) 300e8 ’5.’.1~— B\l 3) 300t o 24 ”I.LME'QS"
Zne et 3.2 Bl 4) 300% e 2* 3.4.. S5~
F543....

6. The growth of a certain organism can be modeled by €() = 10(1.029)%*, where C() is
the total number of cells after ¢ hours. Which function is approximately equivalent to C{#)?

noe=2400083" O @@= 100988 qSHS =
2) c) = 10083)' | $5. B0 4) o) = 2001986 SH-
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—--Evaluating Expressions—

Substitute/the value in for x.

Shofe- | qC{K\:: %L%T’:; C%\{%\ 3)=a7

LI Ax) ™ éx’- [-1—x+ 3],whatis the value of 8)?

|
D 1 @27
2 17 4) 33
=153
2. If k(x) = 22* = 3«\[;, then &(9) is ﬁﬂ:_g(a)o“— 3 JB{ =15
1) 315 _ 3) 159
2) 307 : @153

3. The graph-of f{x) is shown below.
What is the value of f-3)?
aye 3) -2 ey

2) 2 B 4) -4 = A "

e

4. Lynn, Jude, and Arne were given the function f{x} = ~2x% + 32, and they were asked to
find A3). Lynn's answer was 14, Jude's answer was 4, and Anne's answer was 4. Who is

e o {3).= P32 =14

ynn, only 3) Anne, only
2) Jude, only | 4) Both Lynn and Jude

5. Faith wants to use the formula C(f) = % (~ 32) to convert degrees Fahrenheit, £, to
degrees Celsius, C{f). If Faith calculated C(68), what would her result be?

(DD 20° Celsius C({ﬂ@ — %(@g,gg): :20

2) 20° Fahrenheit
3) 154° Celsius
4) 154° Fahrenheit

6. If fin) = (2 = 1)* + 3n, Wwhich statement is true?
) A =-2 {6 > (3-023C)=13
A-2)=3 %{1\\2{&3—2@1 ;’ﬁ?%
3) f-2)=~15 FED DA FSCNZ S~
43 A-15)= =2 {R8) = EESGEE: 1) 23|



7. Which value of x results in equal outputs for j{x) = 3x~ 2 and &(x) = |x+ 2|?

D -2 JEF30)-2= ~§ 32 5232 =0 '
Jb(-l): lnig-u! =0 C3 i@l)ilim = @
2 JO)=3XN-D) =4 .4) 4 S 238 -3 = |p
bod=lasal =d . ) = [ ¥2 =

8. As x increases beyond 25, which function will have the largest value?
A= 157 |k =T |

2) g =1.5x+3 L.SQb) I~3_:—'-'-qg‘ ,
3) h(x)=1.55° 1 SGo> Aéojﬁq% 2 _
4) k(x) = 1.5x° + 1.5x \.S'(gm H.5190)* = 97379

9. What is the largestinteget, x, for which the value of fx) = 5x* + 302% + 9 will be greater

e eSS BRdgt 3T=287
2 8 SN F012 g = A Q¥ =456l
9 5‘@]4 \—?)d,qv = S HU 29> Mé’%g v

D SN > $3009 31 = Sgq X

10, The function g(x) is defined as g(x) = —2x* + 3x. The value of g(-3) is

a2-11 G(3) A3 R E3)=A] ) 27 | ©

) -3 4) 45

11. The functions fx), ¢(x), and p{x) are shown below.

)

i A -
g = (x=1)* - 6 50 N % '
AN =2 ="3
¥ x | p(x)
2 5
3 4
- X 3>
4
6 5

¥

When the input is 4, which functions hé? the same output value?

1)__fix) and ¢(x), only 3) g0 and p(x), only
@ﬁx} and p(x), only (ODR), 4(@), and p()



- ——————Number Properties ... — ———

ﬁ 2(4+3)=2%4+2¢ 3 Distributive Property.

v 4e6=06%4 Commutative Property of Multlphcatlon
2+7=T7+2 Commutative Property of Addition
S5+2+3)=(6+2)+3 - Associative Property of Addition
50(43)=(5%4) *3 Associative Property of Multiplication
4+0=4 Additive Identity
Tel=7 Muitiplicative Identity
S+-5=0 Additive Inverse
40 i— =] Multiplicative Inverse
3¢0=0 Multiplication Property of Zero

2 = fyd 2,9\ = @2
4(326 + 2) -9 =8¢ + 7T —»43x* +2)=8x“ + 16 Addition Property of Equality —
2x+8m4x+4—+8m2x+4 Subtraction Property of Equality
2x% m8x+10—> x% = 4x+5 Division Property of Equality
2x+3 =5—+2x+3=15 Multiplication Property of Equality

ASSociative property has two sets of parenthesis

Commutative property has numbers commute (move)

Identity is where you start and end with the same thing

Inverse is when you end up with the identity element (Addition 0, Multiplication 1)

D)

|
\_/. 1. Which property is illustrated by the equation ax +ay =~r€'§>y)?
1) associative A distributive
2) commutative 4) identity

2. The statement 2 +0 = 2 is an example of the use of which property of real numbers?
1) associative 3) additive inverse
}.)/ﬁdditive identity 4) distributive

3, Which equation illustrates the associative property?

Dx+y+z=z+y+2 Nx+y+z=z+y+x ] _
2) x{y +2) = Xy + 32 Aeprz=x++ (W )
. 4.1f M and A represent integers, M + 4 = A+ M is an example of which property?
[y commutative (3) distributive
(2) asscciative (4) closure

3 3
5. Which property is illustrated by the equation —x+0==x?
° 2 _—

1) commutative property of addition  3) distributive property
2) additive inverse property miﬁve identity property

-
¥

T



6. Whish equation illustrates the distributive property?
(a+b)=5a+5b Ba+(b+e)y=(a+tb)+c
Qat+tb=b+ta @4)a+0=g

7. Which equation illustrates the multiplicative inverse property?

Ya-1=q /fa[%]ml

2)a-0=0 ' 4) (~a)(~a) = ¢°

8. A teacher asked the class to solve the equation @)’ =21. Robert wrote 3x+6 =21 asg
his first step. Which property did he use?
1) associative property
2) ¢ utative property
Mﬁuﬁve property
4) zero property of addition

9. Britney is solving a quadratw equanon Her first step is shown below.

@MMUM{'WQ . Problem: 3x2 -fﬁ-;g];:-—ﬁf::; )Cﬁfjﬁhj{‘lm

Step 1: 322
Which two properties did Britney use to get to step 17
I. addition property of equality
II. commutative property of addition "
11, multiplication property of equality -
IV. distributive property of multiplication over additiony”

1) TandIII 3) INandIII
2) Tand1V ITand IV
10. A part of Jenpjfer's work to solve the equation 2(6x% - 3) = 11x* - x is shown below,

Given: 2(6x° -3 = 11x*-x
Step 1: 12x° = 6= 11x° = x
Which property justifies her first step?
1) identity property of multiplication 3) commutative property of
multiplication
2) multiplication property of equality ~_4)” distributive property of multiplication
' over subtraction

11. When solving the equation 12x% ~ 7x = § -m), Evan wrote 12x% = 7x = §= 2x% 4 2 as
his first step. Which property justifies this step?

1) subtraction property of equality 3) associative property of multiplication
2) multiplication property of equality ~ _4) distributive property of multiplication
over subtraction
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-Rational vs.-Irrational- S

Rational ' : Irrational
Ends of continues with a pattern Never ends with no pattern
Fraction L
Perfect Square Radicals - Non Perfect Square Radicals

Addition/Subtraction: If at least one number is irrational, the result is irrational.
Multiplication/Division: If one number is irrational, the result is irrational. If both are
irrational, the result can either be rational or irrational.

*If an irrational number is involved, the resulf is almost always irrational.

1. Which statement is not always true? ’
B"The product of two irrational numbers is irrational. =T —-K
2) The product of two rational numbers is rational. R-£@=R
3) The sum of two rational numbers is rational. P +[J= 2 e L
4) The sum of a rational number and an irrational number is irrational. L¥T'=1T".

2. Which statement is not always true? /
1) The sum of two rational numbers is rational. f +Q=Q
The product of two irrational numbers is rational, T =1~ ar IV ‘
3) The sum of a rational number and an irrational number is irrational. Z+T= [
4) The product of a nonzero rational number and an irrational number is irrational. Q ‘I‘?:E,l/

3. Which expression results in a rational number? LS 'P_f .
D 057 - 80T =T G N RIR=R

2) . « =] 4) T
Feohy RI=T 9 sl THEED

4, The product of ~/576 and ~/ 684 is
1) irrational because both factors are _3Y irrational because one factor is

irrational - irrational

2) rational because both factors are 4) rational because one factor is rational
rational

5. Gtven the following expresgions: == 24D

154 2060 1 (5).(5) Trod3e s (R
L5+ RV (J8) o p

Which expressison(s) result in anirrational number?
I, only

- 2) I, only

3) LULIV
4) 1L IL 1V



6. Which expression results in a rational number? =2 & NF)
)I+M  _BYN+P _ | @
2) M+ N 4) P+ L =343 2 NPS
. N=JR S
Ps5 R 1S

7. State whether 7- A2 is Tational or irrational. Explain your answer.

£-T=1 /Ar M}rlbﬂfz( o3 Qi’lifk{‘lMdl

= LS i‘[a%ﬁﬂ[}.

8. Determine if the product of 3~/2 and 818 is rgtrmiﬁ or irrational. Explain your

o 33308 =Ml) =R
%‘Dﬂal B /Wr oF deo ybond numben (ol
6/5

bl o i{ffHMq. T this case, it wes perbonal.

9. Jakob is working on his math homework. He decides that the sum of the expression

% = must be rational because it is a fraction. Is Jakob correct? Explain.

¢ D=1 {\[0, a fabina] Plo>an itftdal v
ilfakpal |

10, Is the sum of 3~/2 and 4~/2 rational or irrational? Explain your answet. ()
I+T=T

ﬂfd%ﬁd‘, :ijrbﬂft[ pl:g ,‘-Uq%bml_ 15 fﬂfd_hoﬂq\_. -

11. Ms. Fox asked her class "Is the sum of 4?2 and ﬁ rlﬁlfignal or irrational?" Patrick
answered that the sum would be irrational. State whether Patrick is correct or incorrect,

Justify your reasoning. Q—]—I—- +
05, fkivnal plos it > ilational.

12. A teacher wrote the following set of numbers on the board:
Explain why & + & is irrational, but & + ¢ is rational. r‘z o 1

. axbisim bic 3
) @J ’ FQS Vg _-fle 010=R  fattvl b

NA ﬁ‘ Tiuhbal + aml  Rond ¢ LD g
& S il hdna|. hiom| &/)n | pﬂfﬁd Sgdl/{’

13. Is the product of /16 and % rational or itrational? Eg?;fam your teasoning,

2"
2 e L=l .
(etoul o> pelol is kil



~——-— —Polynomial- Standard-Form e
ﬁ A polynornial in standard form has the term with the highest exponent first and is followed
by terms in decreasing exponential order.

The number in front of the term with the highest exponent is called the leadlng coefficient

Moyl eonen st Fonk of Dightst-2ponat
1. An expressmn of the fifth dég?ree 1 wntten with a leading coefﬁcwnt of sevenand a
constant of six, Which €Xpression is correctly written for these conditions?

D—Fi=rxtws-

3 74
/43 T + 22+ 6

2. Mrs. Allard asked her students to identify which of the polynomlals below are in
standard form and explain why.

L 15x* - 6x+ 322~ 1
IL 1223+ 8244 7

111, 2% + 82° + 10x
Which student's response is correct?

1) Tyler said I and IT because the )ﬂ/Fred said II and 11l because the
coefficients are decreasing, exponents are decreasing.
2) Susan said only II because all the 4) . Alyssa said II and I1I because they

numbers are decreasing. . each have three terms.

3. When multiplying polynomials for a math assignment, Pat found the product to be

43+ 8%* = 2%* + 5. He then had to state the leading coefficient of this polynomial. Pat
wrote down -4, Do you agree w1th Pat‘s answer? Explain your reasonlng

No. The g a J ot > fhe osksicient of
the loim wi th he )’)[9}9#61@)’10%

4. Write the following polynomials in standard form, state their degree and Ieadiﬁg
coefﬁcient.

Ca) 9% —x'+142x° ‘ b) Sy +4-3y°

AxACH ~’5J‘+SJ+‘/

ngﬁea, b | Dggﬁe@a

ZQ&MKW%OM i [ eadn Ing et %l -3
U



Operations with Polynomials

Adding: Combine like terms @
Subtracting: Distribute the negative and then combine like terms (Keep Change Change)

*Subtracting from: from comes first!

Multiplying: Box Method (Multiply to determine what's in the boxes, add to combine like

terms)

Dividing: Divide every term in the numerator by the denominator

*Use Multiple Choice Strategy if Multiple Choice

1, If A=3x% + 5x - 6 and B=-2x* - 6x+ 7, then A - B equals
1) 5% —11%+13 { IXHSAAp) ~ (=2 —bx #1)

—2) 8% 4 11x - 13 2 x24-SX~b
3) sx?-x41 L Q‘(‘l Hox -7
4) sx?-x+1

o —SeHx-13

2. What is the result when 6x® — 13x + 12 is subtracted from -3x2 + 6x + 77

S SR N AT I R R IR NG T Sy

3) 9x*~Tx+19 2 +[2x 13
B 9x? +19x - 5 f__,-:&f_).(_.?—)—(———‘,
| —gqHax-s
3. What is the result when 4x® — 17 + 36 is subtracted from 2x? ~ 5x + 25?2 C;\
1) 6x?-22x4 61 , : — , -
2) 24?12 : 1 (&X&"SX*‘AS)‘-(Q)(Q-WX +36) Qxl— SXtAS , )
3) -2y -22x+ 61 Y RITX-3b
" - /
Aok 12x- 11 | 7 x|
4, Which exptession is equivalent to gég\-ﬂl)‘- 2+ 3)7
1) ~2g~1 3)-2g-7 R - _
2) -2g~5 A g =11 03 B 83 3 '“"D-j l l
4 -3x Hp

]
5. What is the product of 2x+ 3 and 423 - 5x+ 69 P
1) 8x% =227 3x4 18 (Q)H’B)MXE'SY%) Ax 3;@@
2) gx®-2x"~3x+18 + !@k '§ ‘_,/5/
éf).’ﬁx3+2x:-3x+18 3 .,
4) 8>+ 2x7 +3x+ 18 S hx=3 il'e
ﬂ@ X=X

6. The expression 3(x* - 1) =kx* = 7x + 10) is equivalent to

1) 22 -7x47 2 2 _
.—29’2;;3_}.7;3: 13 (??X '3 ~X 4'7?(“10
3) 2%~ Tx4B

) 2x% 4 Tx-11 AXHIX-3



xY-§
Fe-dYX-3

/_____....__...._—-*
SX—O

8. Express the procfuct of 2x% + 7x - 10 and x + § in standard form.

|
F

9. Multiply (2x? +3x-2)(x-2)

& 3, =9
xm

— 7 Express in simplest form: (3% + 4x = 8) ~ (~2x° + 4x+2) T

Wby CHIN S-S0
B

i

D QXS-X?‘W‘“/

~oH4

A A%

)3

—

PR

10. Write the expression 5x + 4%*(2k + 7) - 6x* ~ 9x as a polynomial in standard form.

Sxt5E 18- b=y
e 4-99)(2-1’[ X

11. Given that fx) = 2x +1, find g(x) if g(x) = 2[A)* - 1.

209

= |

A ACHXH)— |
DK~
£X4EX ]




Solving Linear Equations and Inequalities
1) Get rid of fractions (Multiply by the LCD) @
2} Getrid of parenthesm (Distribute)
3) Combine like terms on each side
4) Bring all variables to one side
5) Isolate variable (add/subtract first, divide last)
*When dividing/multiplying by a negative in an inequality, switch the inequality!
*Be careful which difection the inequality sign is facing when you write your solution

/Lzhat is the value of x in the equ%gl(_ﬁ_% _@% ;)Y —
2 5&:1)1/ 5/ 30

3) 8

8 1 -G H = &(’EK
A

2. The solution to —mx) =3x+81is :L{

1) 6 -0

The solution to the equation is

8.3 . 3) 3
2) 8.7 4y -3
4, Which value of x satisfies the equation @ = 167
1) _~15.575 3) -16.3125
~18.825 4) -15.6875

..-LM(




— 1) 306 3) -043

4 4) -0.7093 2/(‘!' —

ﬁ ...... 5. What is the solution to the equatlon x+ —— - 1047 é (}{/ oL ({)5/
5 9

1 9 *
e D 5g

1€ 2 36454
30 ~30

s/
7. The inequality 7~ 2y <x-8is equivalent to

SRt mg 3(’5'9522@-&’

pre,  2AHA / o>
o sxﬂslq 6?<><
8. When 3x+2= S(x 4) is solved for x, the solution is
b i %&4%@0 PIEI el
3) if i1 N 20% 20/ /
Sl fao 420 i (2%
9. What is the solution to 2%+ 8 p 35 -6
i %lﬁ

3) A>14
o Mg WM <[
= ) <If

4N




10. The solution to 4p + <£é_-1-\5) is .
1) p>-6
2) p~6

11. Which value would be a solution for x in the inequality 47~ 4x < '?? I_do
1) -13 . 3) 10 —
2) 10 i _.L{o I@
| | i
| m“\f@
12. Given the set {x|~ 2 £ x < 2, where xis an integer}, what is the solution of “2(x~5) < 107
1D 0,1,2 3) =2,~1,0 - : '
/23)'1,2 ":;l | § ot —xHE IO
5 -0 10
| - x<0 c
== =3 J
R X>0

g 3,Solve the equation below algebraically for the exact value of x.
(x+3

5)3 —9\ AR =
ﬁ-
Q=N /o . e 1/
IC-ox-p=td¥’ —H"Tf X- W

14, Solve the inequality below:
1.8-04y322~2y

J'g_‘ﬂ -“'gj




ﬁ 185, Solve algebralcally forx 3600+ 1. ‘gﬁ

—

zonn:zlzgc{ l@(o X
Sleo

. VAR VAN, 5
+0dx
—2000 % g()w)( X

+31“§‘§i‘s°§ 3 1LC) SXB QZ&VWWC
C)‘D /ééx b 7s Y pmallst-
3 ﬁ}i&bwawﬁﬁs

17. Determine the smallest integer that makes.j;;(: 5x ils true. A Yo 46}1 \}Jm T AU q\ﬁ
| | J x> -]
) —&x< ﬁ?/ s Yesmallyt
mﬂreger Jalve 0=
18, Given 2x + ax — 7 > -12, determine the largest integer value of @ when x = -1,

QN1 —q-a\-1D
s

) iq G<"3
-2-q-1 5% =3 3/@ s e lamgst
o | j;ief.m )5 Mkﬂﬂ}w’f .

19. Solve for x algebraically: 7x-3(4x-8) < ﬁx+ 12~ 9x L/
If x is a number in the interval [ satisty the given inequ

Explain how you determined thése values. §
NS £ e .,w—aﬂx @
é/ { X

“Ix-lax+ad £ *3*“3
Fad 4 -5 xH -
q@g $35X S D
17)4?3 are f}l&‘l"f 4
Of €@0&( and in |

a4 Laxéd
hekwean 4 and §

1
J

T

I —h.



Literal Equations
Follow same steps as equation solving. Don’t combine unlike terms. @
When isolating, add or subtract first, divide last

1.1fe —5=0,what1sx1ntermsofaandb‘?
o)
" Ap¥- ;
E, +§ X=
ab / Cib

3) x=5-ab
2. The formula for electrical power, P, is P = I’R, where I is current and R is resistance.

4) x=ab-5 _—‘5—
The formula for I in tetms of P and R is
1) [p )’ - 3) 1=(P-R? P— ] ;‘,Q E I

2) 4

e Coem P

3. Boyle's Law involves the pressure and volume of gas in a container. It can be

represented by the formula P W= Pav. When the formula is solved for ,, the result is ( )
v
D AR, et PlVi A/ P)Ua
£ B 1 Va
2) s 4
) B, )

4. The formula for the sum of the degree measures of the interior angles of a polygon is
5= 180(2~2). Solve for n, the number of sides of the polygon, in terms o

e o SBUO=
S:W"*;%/—%w%

5. The formula for convertirig degrees Fahrenheit (F) to degrees Kelvin (X) is:
9 (k}Z reassn q

F+459.57)




6. The equation for the volume of a cyhnder is ¥= zr°k. The positive value of fr, in terms

m ofhandVls

3)
4)

r=

G M,
7. The formula 7, = ——;12——2- calculates the gravitational force between two objects where

G is the gravitational constant, M is the mass of one object, Mg is the mass of the other

object, and r is the distance betyween them. Solve for the posmve value of r'in terms of ¥
G Ml’ and M2 2« / -
(5 (97" [ Tf=Cmima

— ..w--'—""'___'_-_'ﬂ

PR S

ek

8. If ax +3 =7 - bx, what is x expressed in terms of ¢ and b? _ ~ _Lé
= 4 4 aAx¥+3 ="]-bx =
SIRE TEEC T Pl /Y ath
7 -4 4)‘31‘5 qx%xz_ga-_:-_g ng %

9. Usmg( rmula for the vo ume of a cone, express r in terms of V, &, and x.

E(W %%/,WL

10. The formula for the area of a trapezoid is 4 = 5

Br+b). Bxpress b, interms of 4, A,

s

and b,. The area of a trapezoid is 60 square feet, its height is 6 ft, and one base is 12 ft,

Find the numbez, of feet in the other base. Q )zi )/‘ g _ A




Modeling Linear Functions _

Per/Eachx + one time fee @
Per or each goes in front of x, the one time fee or one time starting amount goes at the end. -

X represents what the amount you’re paying per is for. For example, if something costs $5

per hour, x is hours. :

The slope is per/each

The y~intercept is your one time fee or one time startmg amount.

Same: Set the two equatigns equal to each other

g A AN .
1. THe cost of ﬁug a commercial on television is modeled by the function | e
Cr) 1107 + 900, where 7 is the number of times the commercial is aired. Based on this '
model, which statement is true? : “
1) The commercial costs $0 to produce and
$110 per airing up to $200.
2) The commercial costs $110 to produce and
$900 each time it is aired.
The commercial costs $900 to produce and
$110 each time it is aired. -
4) ‘The commercial costs $1010 to produce and
can ait an unlimited number of times.

2. A cell phone company charges $60.00 a month for up to 1 gigabyte of data. The cost of

additional data is $0.05 per megabyte. If d represents the number of additional megabytes )
used and ¢ represents the total charges at the end of the month, which linear equation can @
be used to determine a user's monthly bill?

1} ¢=60-0.035d

2) ¢=60.05d

3} ¢=60d-0.05

Ay ¢=60+0.05d

3. A plumber has a set fee for a house call and charges by the hour for repairs. The total
cost of her services can be modeled by c(t) = 125t+ 95, 95. Which statements aboyt this .

function are true? | Hu Lo
I. A house call fee costs $95. .

II. The plumber charges $125 per hour. v

III. The number of hours the job takes is represented by ¢ /
1) IandlIl, only 3) II and I11, only
2) TandIil, only I, II, and 11T

4, A company that manufactures radios first pays a start—up cost, and then. spends & certain
amount of money to manufacture each radio. Ifthe cost of manufacturing » radios is given
by the function e(r) = S 25 /; +123, then the value 5.25 best, represents
1) the start-up cost .
2) the profit earned from the sale of one radio
e amount spent.to manufacture & gach radio :
4) the average number of radios manufactured O



b oo
T 5 The cosy r1 ‘a‘commermal on television is modeled by the furiction :
C‘(n) = 110+ 900, where 7 is the number of tlmes the commercial is au'ed Based on this

maodel, whtch statement is true?
1) The commercial costs $0 to produce and $110 per airing up to $900.
2) The commercial costs $110 to produce and $900 each time it is aired.

37 The commercial costs $900 to produce and $110 each time it is aired.

4) The commercial costs $1010 to produce and can air an unlimited number of times;

6. A satellite television company charges a one-time installation fee and a monthly service

charge. The total cost is modeled by the function y = 40 + 90x. Which statement

represents the meaning of each part of the furiction? Per

1) yis the total cost, x is the number of months of service, $90 is the 1nsta11at10n fee,
and $40 is the serv1ce charge per month..

/2)/)’) is the total cost, x is the number of months of serv1ce $40 is the 1nstallat10n fee,

and $90 is the service charge Jer month.

3) xis the total cost, Y is the number of months of servrce, $40 is the 1nstallat10n fee,
and $90 is the service charge er month,

4) xis the total cost, Y is the number of months of service, $90 is the 1nsta11at10n fee,
and $40 is the service charge per month.

7. Each day, a local dog shelter spends an average of $2.40 on food per dog The manager
estimates the shelter's daily expenses, assuming there is at least one dogin the shelter,
using the function 2(x) = 30+ 2.40x, Which statements regardmg the function £(z) are
correct? PR .

1. xrepresents the number of dogs at the shelter per day. L7

1. xrepresents the number of volunteers at the shelter per day. N

1IL. 30 represents the shelter's total expenses per day.

TV. 30 represents the shelter's nonfood expenses per day. "

1) JandTI | | 3) MandIII
ylendlv 4) WandlV .

.30 Per
8. Last weekend, Emuia sold lemonade at a yard sale The function P(c) Sﬂc 9.96 25
represented the proﬁt P(c), Emma earned selling ¢ cups of lemonade. Sales were strong,

so she raised the price for this weekend by 25 cents per cup. Which function represents

her profit for this weekend? 15 ,Der'
1) P(c)=25¢ - 9.96 3) P =50c-10.21
2) Ple)=50c-9.71 /1( Ple) =.75¢ - 9,96

9. The amount Mike gets paid weekly can be represented by the expression 2.50a + 290

where g is the number of cell photie‘accessories he sells that week. What is the constant
term inthis expression and what doss it represent? : :
D a, the amount he is guaranteed to /}%90 the amount he is guaranteed tobe -

aid each week paid each week : :
2) #5bg, the amount he earns whenhe  4) 290, thé'amount he eains when he sells

sells a accessories @ accessories



Por
10. A car leavegAlbany, NY, and travels west toward Buffalo, NY. The equation
D= 280 - 594€an be used to represent the distance, D, from Buffalo after # hours. In this @
equation, the 59 represents the
1) car's distance from Albany 3) distance between Buffalo and Albany
/’Qrspeed of the car 4) number of hours driving

11.A lgarde‘%%g planting two types of trees:

Type 4 is 36 inches tall and grows at a rate of 15 1nch§_p_er year.

Type B is 48 inches tall and grows at a rate of 10 1 10 inches S per year. .
Algebraically determine exactly how many years it will take for these trees to be the same

helghtA“ MPZY, 5 X%:l HS/ - gl

-y A
AN)= pde TE S /f/wﬁ

12. A local business was looking to hire a landscaper to work on their property. They narrowed

their choices to two companies. Flourish Landscaping Company charges a flat rate of $120 per

hour. Green Thumb Landscapers charges $70 ger hour plus a $1600 equipment fee, Write a

system of equations representing how much each company charges. Determine and state the

number of hours that must be worked for the cost of each company to be the same, If it is

estimated to take at least 35 hours to complete the job, which company will B'é"IE's'é expensive? C)

Justify your answer.
di-lox 5=
ga‘ﬂw%o D
ﬁ”@“ pxfrsie | E2 IO,

13. lan is borrowmg $1000 from his parents to buy a notebook computer He plans to pay them
back at the rate of $60 per month. Ken is borrowing $600 from his parents to purchase & _
snowboard. He plans to pay his parents back at the rate of $20 per month. Write an equation that
can be used to determine after how many months the boys will owe the same amount. Determine
algebrajcally and state in how many months the two boys will owe-the same amount. State the
amount they will owe at this time.




— 14 Next weekend Marnie wants to-attend-either carnival 4-or carnival-B- Camnival4-charges $6——— - — ~

)

C%“ | T j,{ Sﬂm

10

/b_

m -
Yoot

20~ AT
20

for admission and an additional $1.50 per ride. Carnival B charges $2.50 for admission and an

additional $2 per ride.
a) In function riotation, write A(x) to represent the total cost of ‘attending camwal dand gomg on x

rides. In function notation, write B(x) to represent the total cost of attending carnival B and going

on x rides.
b) Determine the number of xdes Marnie can go on such that the total cost of attending each

carnival is the same. £ by
¢) Marnie wants 1510 8 goon ﬁve rides. Determing which carnival would have the 1ower total cost

Justify your answer. ]L(p 1% ;) {_J S@ )4“_) Z 25()
o 2 Sop oy 2- 0%

QSO -
~, - »rm/ 3
35 /“

15, Central High School had five members on theiF$wifn team in 2010. Over the next several
years, the team increased by an average of 10 members per year. The same school had 35

members in their chorus in 2010. The chorus saw an increase of 5 members per year. Write a
system of equations to model this situation, where x represents the number of years since 2010,
Graph this system of equatlons on the set of axes below.

BN
g\
r
L
wAle %
\/’\

b.—-
\}\

R

R

N

gt .
f)
“\3@\

O V3234 s )’ ¢ G

Explain in detail what each coordinate of the point of intersgetion of these equations eans in the

context of this problem. é é - - K .
( QOZ [0?0 @) o oo Clobs aw'/)
(65" mtbers, T S gl

é..




1) Choose a variable to cancel and multiply each equation by the other’s coefficient
*multiply by negative if they are the same sign

2) Add equations together

3) Solve equation for one variable

4) Substitute answer in to either equation to find the second variable

*You can find an equivalent system by multiplying either equation by any constant

*For word problems, the first equation is just x + y = for an amount, The second equation

is usually a money equation.
- *For money, the second equation is .01p, .05n, 10d or .25¢

1. Qle~2d=14) | 2. gg,a b=3) Qi3b=l
7 (3c+9d= 27) . | a+3b-lﬂ’%+-%-ﬂ

% T =g

Systems of Equations with Elimination @

=l g
%

3, (fzx+y 3) 4. | x+3y=12)
-x+3y—--12) S(SX —13)

?4 Y o .2% géf) - O
; a I§X“< =30 UA59=)2
—=3 *4E B wﬁ:'z
. /n '
5, 2 ax+dy=12) L@ 6. x+4y—--4]§g‘

_3(2x+y—-8):2 ~z (3% + 5y =-3)
.E(p #59= K“j éﬁ.}g = Q=
( I—Zﬂ*-ﬁq QXLO""Y \(j_ (i Q\?—M}(_g :é/
—l%jjﬁ %@ —zﬁ = X ,Sli &
7. Whi equations will yield the same solution as elow‘? é

2x-y=3)

2w 3y = -]
1) -2x-dy=-6 o @ 2%~ 2y = §
22 =3y ==1 2x = By = -]
2) ~x+3y=3 4) 3x+3y=9

2x= 3y =1 o 2=y -] O



—— 8. Which system of equations does not-have the-same-solution-as the system below?

)

dx+3p=10
(Fox-sp=-16) Thx+
1) =12x- 9y =~30 ‘((7 3) 24x+ 18y = 60 % :QG
12x+ 10y =32 —24x - 20y = —64
2) 20x+ 15y=350 @ 40x + 30y = 100
=18x - 15y = —438 36x+ 30y = -96
9. A system of equations is given below, .
_ Xt dy=3
oxry=4) Lb<+'33 =¥
Which system of equatlons does not have the same solution?
1) 3z+ty=15 Nx+ly=5
xrym=4 ‘ 6+ 3y =12
2) 4x+ 8y = 20 @:H&}h-ﬁ
AXty=4 dx+ 2y =12

10. Which system of equations has the same solution as the system below?

1) 2w+2y=16 Pty =16 -
Gx—2y=4 ZC3x~y=4) :éxaad-:gg
2x+2y=16 .

Ox—2y=8
3) x+y=16

Ix~y=4
4) 6x+6y=48

6x+2y=8

11. Which system of equations would have the same solution as the system:

BE+y=5) -3x-39=~5"

3x+2y=10
D 3x+2y=5 -3x-3y=5
x+y=10 3x+2y =10
—3x-3y=-15 8 2x+2y =35
@Bx+2y=10 3x+2y=10



12. Lizzy has 30 coins that total $4.80. All of her coins are dimes, D, and quarters, O.
Which system of equations models this situation? @

DB o=t 3) D+Q=30

10D +.250 = 30 | 25D +.100 = 4.80
@D+Q=3D ‘ BT O=AT—

10D +.250 = 4.80 250 +.100 = 30

13. Alicia purchased A half-gallons of ice cream for $3.50 each and P packages of ice
cream cones for $2.50 each. She purchased 14 items and spent $43. Which system of

equations could be used to determine how many of each item Alicia purchased?
S0H + 2.50P =43 3) 3.504+2.50P=14

 HeP=14 Pk T
2) 3.50P+2.50H =43 4) 3.50P+2.50H = 14

P+Ha= 4 _ Pt erdd—

14, The Celluloid Cinema sold 150 tickets to a movie. Some of these were child tickets
and the rest were adult tickets. A child ticket cost $7.75 and an adult ticket cost $10.25. If
the cinema sold $1470 worth of tickets, which system of equations could be used to
determine how many adult tickets, a, and how many child tickets, ¢, were sold?
@+c=1su 3)a+c= 150 .
10.25a + 7.75¢ = 1470 - T 75a + 10.25¢ = 1470 @
2 methF— Hate=1470

10.25¢ + 7. 752 = 150 L 5a + 10.25¢ = 150

15. During its first week of business, a market sold a total of 108 apples and oranges. The
second week, five times the number of apples and three times the number of oranges were
sold. A total of 452 apples and oranges were sold during the second week. Determine

how many apples and how many oranges were sold the first week.
- 5 (qro=los) ato=I0g
| (medo=t5) anl=l




-~ 16:Dylanhas a bank that sorts coins s they-are-dropped-into-it—A-panel-on the-front-——
ﬁ displays the total number of coins inside as well as the total value of these coins. The
—  panel shows 90 ¢oins with a value of §] $_Z_5,54ns1de of the bank. If Dylan only collects
dimes and quarters, write a system of equations in two variables or an equation in one
variable that could be used to model this situation, Using your equation or system of
equations, algebraically determine the number of quarters Dylan has in his bank.

~10(d 4g=0) 08
K t, Qstg—- .85
[ (. lod+aA5R= ’7557 =

- I /:/_——
17. Mo's farm stand sold a total of 165 pounds of apples and peaches. She sold apples for

$1.75 per pound and peaches for $2.50 per pound. If she made $337.50, how many
pounds of peaches did she sell? ) / é
=[#S

“{/)((C‘? Lp:-.M
o~ ( (/753 t Op=337.50 ) zﬁr%: fl(fa{/
O 1/75”@ _1)sP= ’AS% Al
g

‘*t&.?
%u

18. Last week, a candle store received $353.60 for selling 20 candles. Small candles sell
for $10.98 and large candles sell for $27.98. How many large candles did the store sell?

“(O,CZXCS\LD= 20) SH=d0
| (paggr2nael =35580)  s3gA0

_10£1%s—]0.98] > b -
g qgé g;/)q@ 3SSh0 @

9




19. ptops for the computer science
classrodsq, The textbooks cost $116.00 each, € laptops cost $439.00 each. If the
math dep t has $6500 to spend and purChases 30 textbooks, how many laptops can
they buy? R —

20. Byron has 72 coins in his piggy bank. The piggy bank contains only dimes and
quarters. If he has $14.70 in his piggy bank, how many dimes does he have in his piggy

bag? 79} - -; /(38“‘7 & d %:79\
(i P dgy
B

21. An animal shelter spends $2.35 per day to care for each cat and $5.50 per day to care
for each dog. Pat noticed that the shelter spent $89.50 caring for cats and dogs on
Wednesday., Write an equation to represent the possible numbers of cats and dogs that
could have been at the shelter on Wednesday. Pat said that there might have been 8 cats
and 14 dogs at the shelter on Wednesday. Are Pat’s numbers possible? Use your equation
to justify your answer. Later, Pat found a record showing that there were a total of 22 cats

and dogs at the shelter on Wednesday. How many cats were at Wednesday?
. sTeHd=3y) }




— - 22.Foraclass picnic; two teachers-went to-the-same-store-to-purchase drinks—One teacher o

a

purchased 18 juice boxes and 32 bottles of water, and spent $19.92, The other teacher
purchased 14 juice boxes and 26 bottles of water, and spent $15.76. Write a system of
equations to represent the costs of a jnice box, j, and a bottle of water, w. Kara said that
the juice boxes might have cost 52 cents each and that the bottles of water might have cost
33 cents each. Use your system of equations to justify that Kara's prices are not poss1b1e
Solve your system of equations to determine the actualcost; in-dellars, of each juice box

and each bottle 6T water. _
~Id é‘“ 3%;; Q.gs, /53) +33(.33)=19.92
2 \,g__lS?é - 19,42 =219.42.-
G VLS 13 .33) = 176
I5v56 A7
No i

§&xJ4

23. Two friends went 88 a restaurant and ordered oney iZza and two sodas Their bill \ &) *‘39( M4 )=19,4
totaled $15.95. Later thavday, five friends went to the same restaurant. They ordered LS)"’ }~7 gj 194
three plain pizzas and each person had one soda. Their bill totaled $45.90. Write and -,
solve a system of equations to determine the price of one plain pizza. [Only an algebraic -:n.’ AN

solution can receive full credit.] —(0 _qr} 8{- P _}2 S,.‘Q s t&
_ 5 = 5= v
8(lp+2s=is957 AT g p+;l(l.(z§)—l§’08 12

|(3p+ S50 —‘”:‘i’iﬁ?’ P+3 ﬂ_zs‘os’

24. Franco and Caryl went to a bakery to buy desserts. Franco bought 3 packages of CQ‘@&S ﬁrg SD
cupcakes and 2 packages of brownies for $19, Caryl bought 2 packages of cupcakes and 4 ’

packages of brownies for $24. Let x equal the price of one package of cupcakes and y_

equal the price of one package of b%@mes Write a system of equations that describes the L) m""” ’“ej 3‘1 S
given situation, On the set of axes below, graph the system of equations.

Determine the exact cost of one package of cupcakes and the exact cost of one package of

brownies in dollars and cents. Justify your solution

}’\ | «g&f %9-—3(?7( -%é+ 4= Y
N ,gj | =T “‘&7&&([

i\ ~Fxrds” ==5x +&
NS
B ~2 3y Y=k
N _%an +LLq =34) 24y =G

N -ty =-3% el as1=14
\ x u/;f Y 355,&;

Cc('?




25. A recreation center ordered a total of 15 tricycles and bicycles from a spoiting goods
store. The number of wheels for all the tricycles and bicycles totaled 38, Write a linear @
system of equations that models this scenario, where ¢ represents the number of tricycles

and b represents the number of bicycles ordered. On the set of axes below, graph thls '

system of equations. .

4%%?‘5?81\ Emmaanan 3+3b 35

i i S

b:_w_._‘[%b I14 < ‘ 4 :'_‘5:‘:!:%3’

12 A \Q\
.10 \!\ g
g : \ - .
RN b=HHf
\
RS \

N

T -t
2 4 G B 10 12 14 16 18

> S
Based on your graph of this scenarlo, could the recreation center have ordered 10 @
tricycles? Explain your reasoning.

pbb=rs) el

GJ(@}) 3 5/) 4’_{ ’7/

45 _
(S fiy
{dwdﬁf




——————Systems-of Inequalities

/
ik

< : shade below dashed line
>: shade above dashed line

= shade below solid hne
= shade above solid line

The solution set is the region that both graphs are shaded. Mark with an S,
*For word problems, the first inequality is just x+ y for an amount. The second inequality is

usually a money ineguality.

1. Graph the following systems of 1nequaht1es on the set of axes below
Based upon your graph, explain why {6, 1) is a solution to th1s system d why (-~ﬁ T is not a

solution to this system.

2y 3x-16 %>3>"“" b&>

Y4 2% > =5 {P S \j>~.a7(_
// Sm IL}\QSO{UW Xewl

24 | o Lsmduld ?1 ,
q SOM ’

[) is md D segon sek 0

i 1> 1o lwbo, ’-bq
MMW-

2. Ot the set of axes below, graph the following system of i'fié'q'll'é}ﬁtiés?

Determine if the point (1, 2) is in the solution set. Explain your answer.

Zy+3x 514

i ' '-3{%(
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3, Solve the following system of inequalities graph1cally on the grid below and label the solution @

S.
Is the point (3,7} in the solution set? Explain your answer. /.,/ / / /
3x+dy> 30 1\ 7

\*9{’/ ;/ A -
x<3y~-138 ~ ~ =4 YEE ‘/
A e

A
)
Y
[

¥ 3y-l¥ AT
R N

%@ﬁ%@._ \<+1<g<33 SSsmssssssmsaras:
8>_%Y+§. ,@b(\\j | ' T -
Ny disld 9>

0 1 okl mgm |

4, The sum of two numbers, X and ¥, is' more than 8. ‘When you double X and add it to y, the sum
is less than 14. Graph the inequalities that represent this scenario on the set of axes below.

Kai says that the point (6, 2) is a solution to this system. Determine if he is correct and explain - @
your reasoy / / '
/ .
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e S jordan works for-alandscape company-during his summer vacation, He'is pa1d $12perhowr——
ﬁ for mowing lawns and $14 per hour for planting gardens. He can work a maximum of 40 hours
— per week, and would like to earn at least $250 this week. If m represents the number of hours
momng lawns and g represents the number of hours planting gardens, which system of

ualities co@dﬂ:’»e used to represent the given conditions?
ﬂm,gs‘m 3) m+gs40 v

127 + l4g5" 250 o 12m+ 14g £ 250 >
2) m+g240 §< 4 m+gz240

12m + l4g £ 25!] ‘ - : 12m + 14g 2 250

TG Edithr babys:ts for x how's'a weelcafter school at'a job that pays $4-an liowrShe hasacepted— — ——
a job that pays $8 an hour as a library assistant working y hours a week, She will work both
jobs. She is able to work no more than 15 hours a week, due to school commitments. Edith
wants to earn at least $80 a week, working a combination of both jobs. Write a system of
inequalities that can be used to represent the situation. Graph these inequalities on the set of axes
below :

b sy
S ;

e Ve } =
— /// ya 3 é‘*XH b! X z
O ' Ao |
7 = >\5}<' {"'lo
l/ ™ // // // -
TR 7T : -
‘ Xl Py A A
e 4 // // J
ra= 7 y v

A A y. ) /
/ 4 f
/i / /] Ry
% 4 J 4 / ~
L ./ 4 e
! 0/ 7 20

Determine and state one combination of hours that will allow Ednh to earn ar least $80 per week
while working no more than 15 hourS)
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Each printer costs $50 and each computer costs $500. The store can ship a maximum of 15
items per day. On the set of axes below, graph a system of inequalities that models these
constraints. Determine a combination of printers and computers that would allow the electronics

store to mee}/all of the constraints. Explain how you obtamed your answer,
/

7. An on-line electronics store must sell at least $2500 worth of printers and computers per day. @

[

Number o Printers C/%[’n )h E})Ul Soluhn seh

8. Myranda received a movie gift card for $100 to her local theater. Matinee tickets cost $7.50 .
each and evening tickets cost $12.50 each. Ifx represents the number of matinee tickets she @
could purchase, and y represents the number of evening tickets she could purchase, write an

inequality that represents all the possible ways Myranda could spend her gift card on movies at

the theater.. On the set of axes below, graph this inequality.

What is the maximum number of matinee tickets Myranda could purchase with her gift card'? -

Explain your answet.
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~—98-The-Reel-Good-Cinema-is-conducting a mathematical study:Trrits theater; there-are 200 seats.—

Adult tickets cost $12.50 and child tickets cost $6.25. The cinema's goal is to sell at least $1500
worth of tickets for the theater. Write a system of linear inequalities that can be used to find the
possible combinations of adult tickets, x, and child tickets, y, that would satisfy the cinema's
goal. Graph the solution to this system of inequalities on the set of axes below. Label the
solution with an S. Marta claims that selling 30 adult tickets and 80 child tickets will result in

meeting the cinema’

oal. Explain whether she is correct or incorrect, based on the graph
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The solution to a system of inequalities is the region where they are both shaded, The solid line

Systems of Inequalities
is included, the dashed line is not included. @

1. Which ordered pair is in the solution set of 2, Which ordered pair is in the solution set of the linear

systems of inequalities graphed the linear system of inequalities shown in the
below? ' gragl below?
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3. Which ordered pair is in the solution set 4,  'What is one point that lies in the solution set of the system of

of the system of linear inequalities graphed inctualitios grapbed below?
below?
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--------- —Modeling Exponential-Functions

A

—

Exponential/ Interest/Depreciation Problems: 4 = P(1+#)", where A is the current amount, P is

the initial amount (y-intercept), r is the rate as a decimal (divide by 100), and t is time.
Given an exponential function: What is in front of the parenthesis is the INITIAL amount, what
is inside the parenthesis is 1 + the rate or 1 - the rate,

Example: A=50001.2)": 500 is initial amount, rate is .2 or 20% growth (1 +.2)
A =500(0.8)": 500 is initial amount, rate is .2 or 20% decay (1 -.2)

1, Anne invested $1000 in an account with a 1.3% annual interest rate. She made no deposits or
withdrawals on the account for 2 years. If interest was compounded annually, WhICh equatxon :
represents the balance in the account after the 2 years?

1) 4=100001-0.013) o 3) A= t000(1 - 1.3)?

UATA= 10000400137 -0 0 L 4) A= 1000(1+ 1.3

2. Dylan invested $600 in a savings account at al. 6% annual interest rate. He made no deposits
or withdrawals on the account for 2 years, The interest was compournded annually Fmd to the
nearest cent, the balance in the account after 2 years.

A_le A=(goo(l+0lby

beby A= s

r:.OiU

j-)Cassandra bought an antique dresser for $500. If the value of her dresser increases 6%
annually, what will be the value of Cassandra s dresser at the end of 3 years to the nearest

EE, mﬂ. o

>0l
=

4. Sheba opened a retirement account with $36,500. Her account grew at a rate of 7% per year
compounded annually. She made no deposits or withdrawals on the account. At the end of 20
years, what was tmcount worth, to the nearest dollar?

T R
P=2,500 A= Pl 1 1:01)
i:’io’) )\»--& IL”DLI?)
5. Kirsten invested $1000 in an account at an annual interest rate of 3%. She made no deposits

or withdrawals on the account for 5 years. The interest was compounded annually. Write an
equation to present the value, v, of Kirsten’s account after 5 years.



6. Marilyn collects old dolls, She purchases a doll for $450. Research shows this doll's value
will increase by 2.5% each year., Write an equation that determines the value, ¥, of the doll ¢
years after purchase. Assuming the doll's rate of appreciation remains the same, will the doll's
~value be doubled in 20 years? Justlfy your reasoning. q 5\0@%; ey

=V -p(it)” =4 S(1%635)*° 5!

=430
= .03 NV :‘i@ V=3

=t 737906

7. The function ¥(¥) = 13 50’ represents the value Ft), in dollars, of a comic book # years
after its purchase. The yearly rate of appreciation of the comic book is

R Lol |A=100)
3) 1.017%

— |
4) 0.017% “ot7(lo0) =17

8. Milton has his money invested in a stock portfolio. The value, ¥(x), of his portfolio can be
modeled with the function v{x) = 30, UDD@”, where x is the number of years since he made his

investment. Which statement describes the rate of change of the value of his portfolio?
1) Tt decreases 78% per year.

It flecreases 22% per year. %‘(‘ 5'—"-.,] (o/ r\:s__,():é[_ ) OD)

3) It increases 78% per year.

4) It increases 22% per yeat. - —) / r\ )B\]
===

9. The equation 4 = 1300¢1.02)” is being used tc} calculate the amount of money in a savings

account. What does 1.02 represent in this equatlon?
1) 0.02% decay

2) 0.02% growth H‘rﬁ O

3) 2% decay

_4y"2% growth —\ (\-» 'B-OUO’\
ISy

10. A car’s depreciated value can be represented by the function w(¢) = 25500(.83)'. What was
the initial value of the car and what is the depreciation rate?

LFW\ U‘E\UQ Q’Sgw

@



,,,,,,

“— 11 The value; W), of a car depreciates according to the function v(y = P(85)", where P is the
G\ purchase price of the car and ¢ is the time, in years, since the car was purchased, State the
— percent that the value of the car decreases by each year. Justify your answer.

“F“*‘?( =,| sl
s

12. Some banks charge a fee on savings accounts that are left inactive for an extended period of

time. The equation y ={ 0.98)" represents the value, y, of one account that was left inactive
for a period of x years. What is the y-intercept of this equation and what does it represent?
1) 0.98, the percent of money in the account Ini
2) 0.98, the percent of money in the account after x years ("\ﬂ ] /e /U 9
5000, the amount of money in the account initially D
4) 3000, the amount of money in the account after x years

13. The number of carbon atoms in a fossil is given by the function y = 510[](" , where x
represents the number of years since being discovered. What is the percent of change each year?
Explain how you arrived at your answer. -

| = S what /t/\(‘: as |
6\ s wsch W - A [(mox (loo)
o m oAbReSS | [ :'1‘.%} y=S7.
C14°A population 6 rabbits in a lab, 5(z), can be modeled by the function 5{x) = 20(1.074)",
where x represents the number of days since the population was first counted. Explain what 20
and 1.014 represent in the context of the problem. 4 ’ r
r [ . ()] = ‘l‘

b Nal (um bhily
ap 1S P wita] (ymber ot 1= N
s Hhe gfoth ok w%ﬁf

15. The breakdown. of a sample of a chemical compound is represented by the function

p(®) = 300(0.5)', where p(t) represents the number of milligrams of the substance and ¢ represents
the time, in years. In the function p(t), explain what 0.5 and 300 represent.

200 A ”\Q gl Nomber oF mincqu-mp C\:P
H\JL SUBS}“CMCQ. DY i e {04{
J/_ @13/ o Jodease,



Linear vs. Exponential

Linear

Exponential

Add/Subtract Constant Amount

Multiply/Divide Constant Amount
Add/subtract increasing/decreasing amount

Perx+ 1TF

APIRT

Percent/Rate

Linear increases/decreases by a constant amount.
Exponential increases/decreases by a constant percent!

1. One characteristic of all linear functions is that they change by
1) equal factors over equal intetvals

2) unequal factors over equal intervals

3 "equal differences over equal intervals

4) unequal differences over equal

intervals

2. Which statement below is true about linear functions?
1) Linear functions grow by equal factors over equal intervals.

inear functions grow by equal differences over equal intervais. .
3) Linear functions grow by equal differences over unequal intervals.
4) Linear functions grow by unequal factors over equal intervals.

3. The table below shows the average yearly balance in a savings account where interest is
compounded annually No money is deposited or withdrawn after the initial amount is

deposited.
Year Balance, in Dollars
Which type of function best models the given data? 0 380.00 4-&’.[@.
1) linear function with a negative rate of 40 562.49
change .
2) linear function with a positive rate. of 20 832.63
3 change il dosay functi 30 ©1232.49
exponential decay function
exponential growth function 40 . 182439 ugqa_
50 2700.54

4. The number of people who attended a school's last six basketball games increased as the team
neared the state sectional games. The table below shows the data. State the type of function that
best fits the given data. Justify your choice of a function type.

Game 13 14

15

16

17

18

Attendance | 348 | 435

522

609

696

783

4471 19 %1 ) *
il ir O g '%_‘) G (prsoar O



—-—-— -3 The function; #(x); is shown-in thetable-below: Determine whether #(x) is linear orexponential.— T

& Explain your answer.

X t{x)
~3 10 D'g"
~1 7.5 ——D,‘s/
T 505
5 o +28”

_L;\Mq(, ;“L IS dWQQSi{Jj $3 G
(nsharh Qneurt

6. Caleb claims that the ordered pairs shown in the table below are from a nonlinear function.

State if Caleb is correct. Explain your reasoning.

x | f(x)

0 2 ¢
1 4 ,{i
2 | 8 4
3 16

Y5, it > pok In(HLSig b
q C()qjlqﬁ’éimw’rl\

7. The tables below show the values of four different functions for given values of x.
Which table represents a linear function?

o 2) g
3) &)
4) k)

8. Which table of values represents a linear relationship?

X | f(x)
-11 -8 _H'
o0} -2
Ty
2 6
ad
1) 3 13

2)

X | #(x)

-1 "%-_-4_%_
041 1 |
112 Iy

21 4

T *“f;(

X i) x | g% % | Bx) X | k{x)
L T h et ]2 o
2 |19, 2 |1, z | 12 2 | 4
) it e 10
| B . g IR o IS
4 {83 § 113 4|z 4 28
x {1{x) X ] i{x) :
-1 -3 “_D\ -1 *l
R el e mrat
T 1 ha ¥]
2 3 2 8
5 w2 s 27 | ]C(
2 Lt



9. Dunng physical education class, Andrew recorded the exercise times in minutes and heart
rates in beats per minute (bpm) of four of his classmates. Wlnch table best represents a linear @

1 of exercise time and heart rate?
Student 1 3) Studant 3

Exorclss Heart ) o Exercise Heart . :
1 Time Rate Time Rate’
{In mirtes) [ (bpm) (in minutes) | {bpm)
e
9 g+ 0 2|47}
1 65 | XS5 1 65 Y
2 70 2 70 ,r_{'
3 75 P 3 )
4 80 4 w Y \{
2) Student 2 . 4) Student 4
Exerclse | Heart Exerclse | Heart |
Time Rate . Time Aats
{inminttes) | {bpm} {Inminutes) | (bpm)
0 62 |4 0 82 _}_’_))
i 70 +‘3 L 1 65 Q"\
g e
> B 4 75 *‘9"
4 o) -
. 333 . .
10. Determine and state whether the sequence 1, 3,9, 27,... displays exponential behavior.

Explain how you arrived at your decision.

", f‘\” 1S ihUQaSI@ },)’U G CMBJW’\" .

==

11. Ian is saving up to buy a new baseball glove. Every month he puts $10 into a Jar Which type
of function best models the total amount of money in the jar after a given number of months?

A linear 3) quadratic
2) exponential 4) square root

12. The highest possible grade for a book report is 100. The teacher deducts 10 points for each
day the report is late. Which kind of function describes this situation?

b linear “\O 3) exponential growth
2) quadratic 4) exponential decay

13. Which situation is »not a linear function?
1) A gym charges a membership fee of  3) A restaurant employee earns $12.50
$10.00 down and $10.00 pér month, per hout,
2) A cab company charges $2.50 initially 4y A $12,000 car depreciates 15%, per [
42

and $3.00 per mile. . year, _
W



D)

N

~-14-Which-scenario represents exponential growth? — — <l~| P i LWQ /FB S

1) A water tank is filled at a rate of 2 gallons/minyte
2) A vine grows 6 inches every week, ﬁ' -&(/:b)wﬂ
&7 A species of fly doubles i ation every month dunng the summer.

4) A car increases its distance from a garage a5 it travels at a constant speed of 25 miles per hour,

15. Which situation could be modeled by using a linear function2, (O /2¥lA ]\154 J
1) - a bank account balance that grows at arate ofé_"{o‘_peryﬁ,%mpoundcd annually” -
2) apopulation of bacteria that doubles _ﬂf__hnuxs———evé@‘j'}_e\(f)onm N

the cost of cell phone service that charges a base amount plus 20 cents per minute

4) the concentration of medicine in a person’s body that decays by a factor of one-third every hour
TN |

16. Which of the three situations gweii below is best modeled by an exponential function?
I. A bacteria culture doubles in size every day> -—le)G’LM ha

II. A plant growsby 1 mc\hfge_r_)lf_j_@ﬁ/ﬁ 1, hnane-

III. The population of a town declines by 5% every 3 7—&% ha ]

1) I, only 3) land II

2) II, only (49/1‘ and I1] .
Dot

17. Which situation could be modeled with an exponential function? i {mﬂ@’l 'hb{ /
1) the amount of money in a savings account where $150 is deducted e month,
2) the amount of money in Suzy's piggy bank which she adds $1Q.tc"each week.
_3rthe amount of money in a certificate of deposit that getg 4% Tnterest each year
4) the amount of money in Jaclyn's. wallet which increases and decreases by a different amount

each week,

18. Which sitvation could be modeled with a linear functj on‘?
1) the height of a ball that is thrown in the air  qixclia l
2) the price of a car that depreciates 20% per year 467490;114 by
3y the amount of money Jonathan pays for a certain number of gallons of gas at $3.85 per gallon
4) a bacteria colony which doubles in number every 4 hours

TN Q&Lf)()mfﬂﬂttl

19, Which situation could be modeled with an exponential function?
1) the amount of money in a savings account where $150 is deducted every month.
2) the amount of money in Suzy's piggy bank which she adds $10 to each week.
¢ amount of money in a certificate of deposit that gets 4% interest each year
4) the amount of money in Jaclyn's wallet which increases ar\l decreases by a different amount

each week,

Mni‘m l



Factoring
Greatest Common Factor: GCF( ) L @
Difference of Two Squares: (.J—‘ J_ )(J— J— )

Trinomials: (x )X )

1) First sign comes down

2) The two signs must multiply for the last sign

3) Find two numbers that multiply to the last number and add/subtract to the middle number .
Bridge Method: (Trinomial with a leading coefficient bigger than 1)
1) Build a bridge between the first and last numbers (Multiply)

2) Factor Trinomial Normally

3) Pay the toll (Divide by the leading coefficient)

*If possible, reduce the fraction

If they divide nicely, divide them

If not, put the denominator in front of the variable inside the parenthesis
*Factor further if necessary

Factor each expression

1 4x+8 o2 1x+18
Yo
ke ()
3. xTx | 4. wtay | -
X X PVERRY @

) :. AN

5. i}fym20x 6. PT)GT

X ’X - P
PV S (R S
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@3 @ ‘ %SW@E

~J

e
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" (ofepg

13. x%+4x-12

(M2

15.m°-8m+15 |
&‘*ﬂ(m%)

17.y%+5y - 14

Yrig2)

19. %%~ 3%~ 10

(TR

21.x°- 9x ~ 36

(X=2x3)

23, x* 4+ 4x

(o)

25. x* ~8x* -

’.).H )
[C\g\l;’g)&%)(ﬁﬂ)

2.. Z

2(¥322s)

= P &*—5\(\(«5\

._._...._12 1 9x y

+3 '&J)[l %1)

14.y*+3y +2

(9+gH)

16,37 8x - 20

({0 (¥r)

18, x* +x 12

( (ON-3)

20.x*-7x + 12

CUISY

22.y*-21y + 110
é~l”(ﬂ-l0)

24, x* -6x" + 9

0e34e3)

26, 3¢ 32 -

([“a%\ &)
PR

28. 2% ~8x ~10
> ZZ

LUN-~S
QC&QS) HA



29 3x* +9x~12
3 3 8

q)
3&&4\)&* )

31, 2x +14x + 24
A A

)

33. ax - 20 - 8a

—

a @ 4§
- q(¥E-)
q(w(—%b(ﬂ]

35, 12x =75
2 3

3x=2S) |
xS Ax-5)

\?~5“\ i (g

Q\\L] 1)

39, 2x% + 1% -
COXEIN-%
(x@_b(rg

i) -
41. zf(i%cjmrf)
X=ax-36
(X"@(’“‘%
 (elaey
8. 62 + 721
ey
L
gt

(xHI¥K )

30. ,ézj;ﬁi
b
.c_q
%% 3)
32. 52%. soo

—100\
1(&40\[1 ~lo\

34(\_2):_ 64y

jb("'-bql
J0c816 S

36. x* =81
(x*q)x=q)
(R (xH3)e-3)

38. 2x %+ 15x -
3(%15‘)(-/(0
()(Hb[)( )

C><+S<I.3x v)

0.6 -0 (A513aR)
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42. 3%5?-5
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—————— Solving Quadratic Equations by Factoring - e
ﬂ Quadratic Equations
— Mr. x? wants to party. Before he can party, all of his friends have to come over, Once all of his
friends come over, they party! At the party, they want to blow bubbles(factor).
*Divide out an integer GCF if possible
1) Bring all terms to the side with x*(x* should be positive)
2) Factor (Follow the steps of factoring)
3) Set each factor equal to zero (T-chart) and solve

Y2 =5y == 2. x* +4x=0
(3—(0{(%\ o xX
AT e

J= Y= =
Ve 32 Yfﬁq'u

1 “gf@

=Ka0=0 3yEdy= -
Mﬁ—o 255 Xa-*‘f \=¢
a-0=0'ak XEHb=0
. r%ﬁo g?—*l .,
@ 5. x:ax=2 6. x +3x=8xdl?
43 H0=0 2 k(2O
Xij“{zc Hol-0=0 - m——ﬂ:o

7. n* =3n+18 8. 2x* +3x =35

283 n -8 o Sl §
=3-g=0 T

¥ )':o Y2430
9, 4x% = 6# 10. m

FUAY
(Y2
i R
AN
S e




Solving Quadratic Equations Using Completmg the Square

1. Which equation has the same solution as x? ~ 6x ~ ( X—BT 2 @
1) G+3)?=2 @ . +A;lé> |
-3 =121 - Xox =!
3) x+3)%=3 3 Xibx +[q] =a+1]
4) (x-3)*=3 q (&-3[)(“3):'& l

2. Which equation has the same solutions as x? - 8x ‘:é.’» =07

1) (x=8)2 =16 [N @ (x-4) =13 > (=
) (x-8)* =13 C_j'Y @ (x-4) =61 K S’iﬁﬂ; 24Tl )L 3
v _' ="
[A (x-dify- =13
2. 3. When solving the equation x* - 8x H(— 0 by completmg the square, which equation is a step in
@ the process? ¥)

) (x=4)%=9 5
'Q’ D Ta-4)=23 Xiﬂ( =]

e eIl HE
, -8} =23

P x-q\w =23

N (=23 | O
4. Which equation has the same solutions as x2 + 6x ~ 7 = 07
1) 43 =2 +1 17 '

S by
q Aﬁ)/(%::;’;m \@}&21%%}_57#@

12)2=
‘1-5. Which equation has the same solutn?xcl as x° + 8x 633 0? ')(A + %lxr_‘
) D Tx+ 4y =49 C\m)l 3) (xed) =17

f \W’“E

6. The method of completing the square was used to solve the equauon Ex -lix+fa n Which

2) (x-4)% =49

equation is a correct step when using this method? 22 "2
A x-3 =t

~ &

E r@Xféég

g A =3
(x=3)" = -3 =
| _-2419 |



N\ 2
— =~ — 7. The quadratic equation 2% = 6x=12 iy rewritten in the form (x+ p)" = ¢, where g is a constant, I

: What is the value of p? =
e v TG D] T

2) -9 .
e (RI3=2!
@hj a(fe the solutions to the equation * - 8x = 10? [ HQ I

D 410 NAEXH b 3) _4+J—
A ae i 7&-‘\“\;‘%\1 QJJH Y e
g Lf m\z Qb _/ﬂ)%_ ;)(, oL

hat are the roots of the equation x? + 4x — 16 = 09 ( )

1) 2£245 Hl +le
2)- _.: EVINE] W@NX” ,_,\r_’ S

3) 22445 EU —/(’ Qﬂ ~ r QIS

4) 2:4.% (\(’rl)- =30 X="% - 1
)5 =/

10. If the quadratic formula’is 1\1£ed o find the roots of the equatlon X ﬁ‘—)-é/j 0, the corr “g

roots are 2 +ly
Tx24/7 \C’éx =4
® B il 2 4] =1GHA]

3) 3x4+14 \( 3)(_ :

4) -3 m/““ =
K" )5;-._3}_2157?
11, What are the tions to the equatmn% -4) = 2’?
1D~tand 7 R - 3) 4+
2) -land-7 XL“ = qjg 4 4+ 24
34*%3
12. Solve the equation z* - 6x = 15 by completmg the square. é‘) [ m
b=y oy sy A
(><~3 3) = aq Xg‘;@ L35 Wr
X“alvs . ><= 3 _—bjﬁ Q (0

13. Solve the following equation by completing the square: x* +4x =2 _,!)52‘
ZAX"E “&FE | d"’(l['
(X =L )
& el
i
X=9 *“J”
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Modeling Quadratics
Picture frame questions: Add 2x to the original length AND width.
Area of a rectangle: A'=lw o

1. A school is building a recté.ngular soccer field that has an area of 6000 square yards. The
soccer field must be 40 yards longer than its width, Determine algebraically the dimensions of

PR Ak
X =bo A= A
- 000 =X +490¥
A 1698) _ loco

100 by o

2. A landscaper is creating a rectangular flower bed such that the width is half of the length. The
area of the flower bed is 34 square feet. Write and solve an equation to determine the width of
the flower bed, to the nearest tenth of a foot.

I e K pe=dl/
F7 0

3, A rectangulat garden measuring 12 meters by 16 meters is to have a walkway installed around
it with a width of x meters, as shown in the diagram below. Together, the walkway and the
garden have an area of 396 square metets. |

Write an equation that can be used to find x, the width of the walkway. Desctibe how your
equation models the situation. Determine and state the width of the walkway, in meters,

1 1em A:ﬂl‘u

;--,..--—-Wllkwav's 4(02 @X HQxHe )
2 :c\)e-+s(ax+£lq%

Garden 12m




w4 A rectangular picture measures.6.inches by 8-inches. Simon wants to build a-woeden-frame——— - - -

for the picture so that the framed picture takes up a maximum area of 100 square inches on his
wall. The pieces of wood that he uses to build the frame all have the same width. Write an _

equation or inequality that could be used to determine the maximum width of the pieces of wood N
for the frame Simon could create. Explain how your equation or inequality models the situation. (7= g

a——

Solve the equation or inequality to determine the maximum width of the pieces of wood used for h= | 3

e fiame to the nearest tenth of an inch. L
. . A:,@‘U | : | D:’X +7X"’ ]3
- 2N

2 ~l00
5= i—QKx(E) s? =R

——————

ARy

oM’

2EX=0
5. New Clarendon Park is undergoing renovations to its gardens. One gardSrtmrwas originally yx.s)=
a square is being adjusted so that one side is doubled in length, while the other side is decreased’é_u =5

by three meters. The new rectangular garden will have an area that is 25% more than the .
original square garden. Write an equation that could be used to determine the length of a side of A:LQ)’(&’)

the original square garden. Explain how your equation models the situation, Determine the area,
in square meters, of the new rectangular garden,

6. A contractor has 48 meters of fencing that he is going to use as the perimeter of a rectangular
garden. The length of one side of the garden is represented by x, and the area of the garden is
108 square meters. Determine, algebraically, the dimensions of the-garden in meters.

L aay=ts e

X S ) s VO (SO T

::i - a Ib:qyx
J=g e 4y

QX=8x Hlp=0

) T




Zeros, Vertex, Axis of Symmetry '
The zeros (roots) hit the x axis. Graph the equation in the calculator and look at the graph. @

The vertex (maximum/minimum)-is the turning point.
The axis of symmetry (AOS) is the vertical line that cuts the graph in half. x = #

1, The zeros of the function fix) = (x+2)? - 25 are
1) ~2and 5
2) -3and7
3) -5 and 2

A/4‘)/-7and3

2. The zeros of the function flx) = 2x* - 4x- 6 are

3 and ~1"
2) 3and1
3) ~3and T e
4) -3and-1-- -
3. The zeros of the function p(x) = x* - 2x— 24 are
1) ~gand3 A3y -4and 6
2) -6and 4 4) -3and8

4, For whlch function deﬁned by a polynomial are the zeros of the polynomlal -4 and -67

1) y=x?-10x-24 @

A y=x?+10x+24
3) ya=x?+10x-24
4) y=x'-10x+24

5.If 4x2 — 100 = 0, the roots of the equation ave

1) ~23and 25

2) -25, only
AY ~5and 5

4) -5, only

6. The graphs below represent functions defined by polynomials. For which function are the
zeros of the polynomlals 2 and -37
M e )58 @

Yy o Y | y
b . A

BEE

D)
L




~————— T Which- pelynemlal funetion: has -Zzeros at -3; 0 -and-4?
Y fxy=xx+ Hx-4)

h

1) )= (e D4 4)

2) =@ -DE-4 4) )= x(x-D(x+4)

8. The graph of y = %x’ - x4 is shown below. The points 4(-2,0), B(0,-4), and C(4,0) lie on

this graph.
Which of these points can determine the zeros of the
. 1 2
equation y = FX —X- 47
1) 4,only AT A and C, only
2) B, only 4) 4,B,and C

9. Which functxon has zeros of -4 and 2?

xX=
1) fx)=x +Tx 8’:5'_'% gk = -'?x 8 X‘“'(

‘. l.

2) 7 ﬂ')’ 7

10. The graph of f{x) is shown below.

{

—
1

Based on this graph, what are the roots of the equation f{x) = 0? J‘\ f
1) land-5 i |
2~ -land 5 — ~fpw
3) 2and-9 i I
4) -land-5and$5 ' \\ ll




11. What is the equatmn of the axis of symmetry of the
parabola shown in the diagram below?

L
& &

1) x=-05
2 xm2
3 z=4g5
4) xml3

RERNEE

A&
—
4=
= ¥
o
— o
— &

=
15

12, What are the vertex and the axis of symmetry of th'é -
patabola shown in the diagram below?

——
-

P The vertex is (=2,~3), and the axis of symmetry is x = ~2. ) N Y
2) The vertex is (~2,~3), and the axis of symmetry is y = -2, TP
3) The vertex is (~3,~2), and the axis of symmetry is y = ~2. +;
4) The vertex is (—3,—2), and the axis of symmetry is x = -2,

il

‘}:)Q i Calc =
13. What is the vertex of the graph of the equatipn y = 3x* + 6x + 17 @

-1,-2) /
'/?)/(“1 10) ‘
3) (1,~2) -

4) (1,10)
f""r'l)

14. The graph below represents the parabolic path of a ball kicked by a young child. What are
the vertex and the axis of symmetry for the parabola? y

L X=3
(3.%7

/1')/vertex:)(3,8); axis of symmetry: x=3 |
2) vertex: (3,8); axis of symmetry: y=3 -
3) vertex: (8,3); axis of symmetry: x =3
4) vertex: (8,3); axis of symmetry: y =3 -

Height (in feet}
]
L1

T\
] \
\

Time {in seconds)



.V ertex Form.of a Parabola

Axis of Symmetry Method

1) Find the axis of symmetry graphically or using x = _Ebi.
o a
2) Find the y coordinate of the vertex by substituting axis of symmetry into equation = |

3) Substitute vertex isinto f(x) = a(x-v)? +¢ where (v,f) is the vertex
Completing the Square Method
1) f()+c=a(x® +bx) '

2
2) Add the distributed value of (%) to both sides

3) Factor the trinomial
4) Re-write as a binomial squared
5) Isolate f(x)

ile;z'it)e the2 fol6lowi121g equati?ns in K:jx f;rr}l(al)ld State ;he \;ertgx o C'D /RQM
. xw-x +OX+ 4 CT:S m %) =x*-8x+ ‘ —
peslthd ~€(5<) Ao | A id 03 ffxxr(a
- ke =2  lo3=
~ ) u‘f[ ()({3) X= QL?] 26 ’lj )
O = . f’l ‘W’) 5.&1 =53 | “%( )= 6(’(0’ 3
Y= H)""*éf-3g9~ " B | y=m13 U (4-13)
I=-1 5 (VA
8 [><+3)—-7 j ‘(K -3
3. f(x) =20 +12x - s Wo(f 4y =45 856 (o ighod
B g B2
= \svfL 1= xé) Ak Y= dlex)
am ST S gslo=dbel®
-2 - -0
=3 Qx Meky = \\ﬁ- YlxN\E 10

& 5;@33{%}-& SRR ;\%H\ Xt 0
)= . d=- !
1q{- ),-_a%) ) (-1i0)
O gl 4= Yo



B (s panl  C
'-";‘I‘” R '>(-¢-
)C(\ﬂ l@ Il f(h() i:i 4 a*gm; Tén}f\rb(a N

(N

ﬁq\t A . “q u:w&; X
[ o 4=l v
Dq*"jé ( X ) f(’)_] "O TR “ﬂ \L)";(H'Q _3(.{ ?[ -1}}:(‘]”3‘} (4,~34)

D= &0
ﬂ\l --l(x ’lT'*?b o (00 . b, 2490 4)_(,&5)__%
(Q/’?B] 14x +20 "—l(x \L 4 12x 28
crS rained e A@S nood Ay : 493 Mgt
=% | +¥3x =2
N2 = -l ky) e X273 £09) 408 =408 2
_qﬂﬁi{ﬂ“}o—»-m\ x= T,jlﬂ HLNRY = W *= ;ﬁi
=Ny a3 Do g3 gfj\%
( — | (<79 RN ﬂ {)=d(x i-%).-g—y HEs 137 RUCIRIS
‘? )] a ilfﬂ) (-...}, 3’% [-_‘é _‘37)
- 8. Identify the turning point of the function f (x) = x* -2x+8 by writing its equatlon in vertex @
form.
[+ \QM—% x—-’«lx A
L j = C\H\"
= (7

[,7)

9. Given the function f(x) = —x? +8x +i, state whether the vertex represents a maximum or
N . s ——
minimum point for the fuhction. Explain 'your answer.

Rewrite f(x) in vertex form by completing the square.

Manon bese i+ 0P cleon .

)C(\\\‘q i %ub

\:;/5\ =1L e | S
,{:N _ ) [y AST
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Modeling Parabolas B B

The initial helght is the y-intercept/constant term.

The domain is from [0,second zero]:

The vertex is the turning point. 2™ Trace (Cale): Maximum/Minimum

The object hits the ground at the second zero

To find the zeros algebraically, set the equation equal to zero, factor, set each factor equal to 0.

1. The expression —4.9¢% + 50t + 2 » & represents the height, in meters, of a toy rocket ¢ seconds after
launch. The initial height of the rocket, in meters, is '
1) 0 J~n El%i f‘ 3) 4.9

2 4) 50

RN
ﬁ. ‘u

2. The height of a ball Doreen tossed into the air can be modeled by the function
h(x) = ~4.9x% + 6x + 5, where x is the time elapsed in seconds, and (x) is the height in meters, The
ber 5 in the function represents

the initial height of the ball 3) the time at which the ball was at its
Y~ + : highest point
2) the time at which the ball reaches the 4) the maximum height the ball attained
ground when thrown in the air

3. A toy rocket is launched from the ground straight upward, The height of the rocket above the
ground, in feet, is given by the equation h(t) = ~16¢* + 642, where ¢ is the time in seconds.
Determine the domain for this function in the given context. Explain your reasoning,

o LoM]
Thy W hils +he 5)0044 at 7{‘"4

4, The function A(t) = ~16t* + 144 represents the height, 5(), in feet, of an object from the ground
at t seconds after it is dropped. A realistic domain for this function is

1) -3<t53 Wi«rey -\-}m 2o s 3
05t<3 :
3) 0 <h() <144

4) all real numbers

5. Morgan throws a ball up into the air, The height of the ball above the ground, in feet, is
modeled by the function A(f) = ~16+* + 24t, where ¢ represents the time, in seconds, since the ball
was thrown. What is the appropriate domain for this situation?

Posrgis .S q 2000 3) DSAG) 1S

PEYIT 4) 0Sh()S9

dowin 5 X pgles



number of pairs of shoes sold each hour over a 14-hour time period. He created a graph to model
the data, as shown below.

The manager believes the set of i 1ntegers would be the most appropriate domain for this model.
Explaln why he is incorrect. State the entire interval for which the number of pairs of shoes sold
is increasing, Determine the avera verage rate of change between the sixth and fourteenth hours, and
explain what it means in the context of the problem.

sty Shoes can be sold al-Fackona|
N l’wog Ay #;3 caﬂ—be—%“"

6. A manager wanted to analyze the online shoe sales for his business. He collected data for the @

=)

E 120 bk n.(g@{-\\i&

8’.:‘ fj \\

L ,/ \\ -F{ O""’&O .
gfé 7211 A ‘?OJ) ) Iqd~6 s
£8 b i AR SR o bod i 0

EE 8 A N aveor i 2 _Fﬁ’fd i 3/

e \ N pumber ot PO o ey Sel
=% \ doctased by 157 Pats perhaon,

4 )1234567891011121314: |

t {Tims in Hours)

7. Alex launched a ball into the air. The height of the ball can be represented by the equation

b= =81 4 40t + 5, where F is the height, in units, and ¢ is the time, in seconds, after the ball was @
launched. Graph the equation from = 0to ¢ = 5 seconds.
State the coordinates of the vertex and explain its meaning in the context of the problem.

1127
2 5%
5
0o 3 37
Zio /k 5
s PauNNN
] Pl
'5“'0 .//
20 // | [ )
20 A TN AR QS Sewwd, {he
10 AT At SN maximen hm - OF;
; o) 5
] - e & + ‘Hubl tbS‘S‘

TIme {in 56c0NJS) ' @
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-8 Paul plans to-have arectangular garden-adjacent to his garage"‘He willuse 36 festof fenceto

enclose three sides of the garden The area of the garden, in square feet, can be modeled by
Aw) = w(36 - 2w), where w is the width in feet, On the set of axes below, sketch the graph of

JOw). Explain the meamng of the vertex in the ESIEQX'E of the“pr“dble "4 T, Plaximémn
f) ‘ H'/_,/’/ O l/ Cq / /JQ\)
' ' e
5 =F ut . g wo A_.l. qw:duf\ O-fl
4 'S - \EQ_[\\ 1o maxiom
. ] . %
120ty S | . 1 0 aleq ot 'I'}\Q\‘qu&"l
a 3 q o @ 1 J)‘L [62 S%Ua/ﬁ
sol 17 {0 ~§:u:\\
: B I '
40 ,/ T ") by
/ T %0
/ \

9. An Air Force pilot is flying at a cruising altitude of 9000 feet and is forced to eject from her
aircraft. The function () = ~16# + 128¢+ 9000 models the height, in feet, of the pilot above the
ground, where ¢ is the time, in seconds, after she is ejected from the aircraft. Determine and state
the vertex of A(#), Explain what the second coordinate of the vertex represents in the context of
the problem. After the pilot was gjected, what is the maximum number of feet she was above the
aircraft's cruising altitude? Justify your answer.

ey MW?L/ 4259 The maxnem heght mc Hha pilet

~C{CJOO
e S;QL



10. Let 4() = =164 + 64t + 80 represent the height of an object above the ground after £ seconds.
Determine the number of seconds it takes'to achieve its maximum height. Justify your answer.
State the time interval, in seconds, during Wwhich the he1ght of the object decreases. Explain your

reasoning. l‘uuwt oL 4 8 2000
o 'gmto; ) #%fg 7 Tf@zé))

2 gecwg s0) ity (3S)
TS cld‘l/@tb@ JQ{?JJ‘? 39
ma Lm%“*
11. When an apple is dropped from a tower 256 feet high, the function A(f) = ~168 + 256 models

the height of the apple, in feet, after ¢ seconds, Determine, algebraically, the number of seconds
FocdeC

it takes the apple to hit the ground,
=0

' —-4(0 %:l%
i / O (Z*HJW 4 Secndds

Canq-’\”e\w_
12. The height, H, in feet, of an oglect dropped from the top of a building after r seconds is gwen
by M) = ~168 + 144. How many feet did the object fall between one and two seconds after it
was dropped? Determine, algebralcally, how many seconds it will take for the object to reach

the ground. o,
ol g =128 T 444
m wm e —r@ ,MWEL

Cppueled oj e
=3

13, The height, A, in feet, of an object dropped from the top of a building after ¢ seconds is given
by &) = —16:7 + 144. How many feet did the object fall between one and two seconds after it
was dropped? Determine, algebraically, how many seconds it will take for the object to reach

the ground. '
Samg s 12

£
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A function is when each x value corresponds (“talks”) to only one y value (x does not repeat)..
A graph is a function if it passes the vertical line test (no vertical line can touch twice)

1. Which relation is not a function?

1) {(2,4),(1,2),(0,0),(—1,2),(-2,4)}

2) Eg;g;; 8; gs Egﬁgga E"i :Br E—zrg;

3) s \ly i h ML T L h ey

D@D LD.0.0,0,-1,8,-2} W pabs  fefrat

2. Which set is a function?

D {B:4,83,5,6,6).3,M} X
m(l’z), (3?4)’ (4?3)3 (2’ 1)} |/.
3) {@J),(?,S),(S,Q),(QS)}){
4) {©:2),0,4,00,8),(,6)} >

3. Which set of ordered pairs does not represent a function?

1) {(3,"2): ('253): (4="1): ('1:4)} :
Q"2)$ Q:'4)a (ﬂ':.'l): (&2"3)} ks U91U45 K{P-Qq‘*—

3) {(3!"2)3 (4"‘3): (53"4)3 (63'5)}

4) {(3:'2)3 (5""2)9 (43"2)3 ('1:'2)}

4, A function is defined as {(0,1),(2, 3).(5,8),(7.2)}. Isaac is asked to create one more ordered pair
for the function, Which ordered pair can he add to the set to keep it a function?

N @0 wald rep.esk 3) (0 7 wwold y4Peat

2) G g wudd yeprat U wauld not 4004k

5. A function is shown in the table below. - ' x_| f(x)

If included in the table, which ordered pair, (¢4, 1)or (1,-4), 4| 2

would rgsult in a relation that is no longer a function? Explain your answer. -1 | -4

Cq IU wold Mabe =4 [4Pes . Thio f;,”’" A he. L*’;’ 0 | -2

6. A mapping is shown in the diagram below. ‘?"’ i _"3 ; f“oﬂg inpe?, o L2118

This mapping is ' ' .

1) afunction, because Feb has two @not a function, because Feb has two

oufputs, 28 and 29 outputs, 28 and 29

2) afunction, because two inputs, Jan and 4) not a function, because two inputs, Jan
Mar, result in the output 31 and Mar, result in the output 31




7. Which graph represents a futiction?

1 ) y 2) y

A&

’

8. Which graph represents a function?

E4
7%‘

2) ¥ ‘Sg

7 » X
B g .
9. Which graph represents a function? _ )
D , 2)-‘,)@>_ . -

A

10. Marcel claims that the graph below represents a function.
State whether Marcel is cortect, .Tustlfy your ansz%

y
A }

= N O

1
s
3

]

Jy

o



12, Which relation does not represent a function?

11, Arelation is graphed on thie $etof axes below.
Based on this graph, the relation is
— 1) a function because it passes the

horizontal line test
@a function because it passes the
vertical line test

D x| 1] 2

3

4

5

)

v |32 4

5.1

é

7.4

8.8

2) Y

@

3) not a function because it fails the F-FH
horizontal line test { X

4) not a function because it fails the
vertical line test |

3} ywinfx+l-2

13. Four relations are shown below, State wh1ch relation(s) are functions. Explain why the other
relation(s) are not functions.

“1 NA o 2eline




Domain and Range e
Domain is all possible x values @

Range is all possible y values

If g1ven an equation, use your calculator

If given a graph, using your pencll for domain travel vertically along the x axis and for range
travel horizontally along the y axis to see where the values begin and end.

Modeling Domain: The answer is almost always:

Non-Negative Integers {0,1,2,3,4,...}: If 0 is possible

OR

Positive Integers {1,2,3,4,...}: If 0 is not possible (workers needed to complete a job)

1. What is the domain of the relation shown below?
{(A.2).Q, 1,0,0) (L,-1), @ -2}

0,1,4) 3) {~2,-1,0,1,2,4}
2) {-4-L0,1,2} 4 {-2,-1,0,0,1,1,1,2,4,4}

2. The accompanying graph shows the elevation of a certain region in New York State as a
hiker travels along a trail. ¥

1600 }
= 1500 A
= 1400
What is the domain of this function? . ‘E 4300 (C)
(1) 1,000 s » = 1,500 I Dsx=12 ié 1:;‘33
(2) L000=y=<1500 . (4 0sy=I2 2 4000 X1t ; "
‘ - b
Y . - - i} x
[O,] L 5 10 =

Distance Hiker Travels {mi)

3. A meteorologist drew the accompanying graph to show the changes in relative humidity
during a 24-hour period in New York City.

L a1

\{
/

What is the range of this.set of data?
(1) 0sy=24 0<y=<80
(2) 0s x =24 (4) 30= x <80

<[ 7
T

[t

_ X
4 6 8101214161820 2224 @

Time (hours)

N~

Relative Huomidity (9%)
Basazm
7

-]

S
i



1)

F
4 The function fX) is graphed below, § _J
The domain of this function is § y
1) all positive real numbers 3) zz20 -
2) all positive integers @x =1
¥
5. The graph of the function ffx) = ~/x+4 is shown below, (x)
The domain of the function is

1) {x[x>0} }

2) {x|x=0} 4{M
3) _{x|x > -4}

@:ﬂxa-«:}

6. If the domain of the function

#) = 2x° - § is (~2,3,5), then the range is

1) {~16,4,92) f A) {0, 10,42)
2) {~16,10,42) O 4y {(0,4,92)
_ 7. The function f{z) = 2x? + 6x*~t2 has a domain con31st1ng of the integers fropy=2\o 1, .
1ncluszve Which set represents the correspondlng range values for fx)? ‘
{~32,-20,~12,~4} 3) {-32,~4}

{~16,-12,-4} 4) {~16,-4} -~

8, If the function Ax) = x*
1) {6,123

@ {0,1,16,81}
l+
q

9. Let f be a function such that fx) = 2x —\is defined on the domain 2 £x <6, The range of this

function is
é})wss 3)25y<6
2)0gy<0 4)-0<y<w

he domain {0, 1,4, 9}, what is its range?
3) {D-'lnl,"z,z."ifﬂ
4) {0,-1,1,~16,16,~81,81}

10. The range of the function defined as " -
Dy<o 3)y=0 | (

>0 4) y20




/K ) 7\
11. The range of the function fx) = x? + 2x - 8 is all real numbers
1) less than or equal to ~9 3) less than or equal to -1 E ./=
@reater than or equal to -9 4) greater than or equal to -1 ‘3

-

12. If f1x) = 22 + 2, whi mter al describes the range of this function?

1) (~c0,c0) QP2
2) [0,e8) 4) (-,2]

13. Officials in a town use a function, C, to analyze traffic patterns. C(x) represents the rate of
traffic through an intersection where # is the number of observed vehicles in a specified time
interval. What would be the most appropriate domain for the function?

1) {.m2,-1,0,1,2,3,... } 3) {0,;,1 1;,2 2%}
2) {2,-1,0,1,2,3} @0,1,2,3,...}

14, Which domain would be the most appropriate set to use for a function that predicts the
number of household online-devices in terms of the number of people in the household?
1) integers 3) irrational numbers

(2Pwhole numbers 4) rational numbers

15. A store sells self-serve frozen yogurt sundaes. The function C(w) represents the cost, in
dollars, of a sundae weighing w ounces. An appropriate domain for the function is

1) integers onnegative integers

2) rational numbers 4) nonnegative rational numbers

16. If the function h(x) represents the number of full hours that it takes a person to assemble x sets of'tires
in a factory, which would be an appropriate domain for the function?

(1) the set of real numbets- (3) the set of integers
(2) the set of negative integers @Rhe set of non-negative integers

17. An online company lets you download songs for $0.99 each after you have paid a $5 membership fee.
b Which domain would be most appropriate to calculate the cost to download songs?
© 1) rational numbers greater than zero 3) integers less than or equal to zero

) M .
') ! @whole numbers greater than or equal to one  4) whole numbers less than or equal to one
7ol R
37 5% 18. At an ice cream shop, the profit, P{e), is modeled by the function P(z) = 0.87¢, where c represents the
) “\;, number of ice cream cones sold. An appropriate domain for this function is
i\r\\ 1) aninteger<0 3) arational number %0
an mteger 20 4) arational number 2 0

19, The dally cost of productmn in a factory is calculated using e(x) = 200 + 16x, where x is the number of
complete products manufactured. Which set of humbets best deﬁnes the domain ofie(x)?

1) integers 3) positive rational numbers

2) positive real numbers @whole numbers
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Transforiming Functions
If adding to f(x), the graph moves up or down
If adding to %, the graph moves left or right (the opposite direction in which you would think)

y= f(x)+a moves UP a units

y = f(x)—a moves DOWN a units
y = f(x+a) moves LEFT a units
¥y = f(x-a) moves RIGHT a units

If the X is negated, the graph is reflected over the y axis
If the f(x) (aka y) is negated, the graph is reflected over the x axis
¥ = f(~x) reflect over y axis

y = = f(x)reflect over x axis

If a is positive, the vertex is a minimum and the graph opens upward
If a is negative, the vertex is a maximum and the graph opens downward

y = af (x) Vertical Dilation

If | @ |> 1, vertical stretch, narrower

If | @ |< 1, vertical shrink, wider

y = f(ax) Horizontal Dilation

If | a |> 1, Horizontal shrink

If | a |< 1, Horizontal stretch "
] { i D'P %

1..Compared to the graph of j'(x) x*, the graph of g(x) = (x~ 2)* + 3 is the result of translating

J()

1) 2 units up and 3 units right @ 2 units right and 3 units up
2Y Zunitsdowmand 3unitsup - - - - 4)- 2units left and 3 umts right -
dum 2
2. Given the parent function fix) = x°, the function g(x) = (x - 1)3 -2is the result of a shift of Jx)
1) 1 unit left and 2 units down 3) 1 unitright and 2 units down
2) 1 unit left and 2 units up 4) 1 unit right and 2 units up
(x43)

3. If the original function f{x) = 2% ~ 1 is shifted to the left 3 units to make the function g(x),
which expression would represent g(x)?
1) 2(x-3%-1 3 w2

A 2z + 3 -1 o 4) 2z -4

4. Joey's math class is studying the basic quadratic function, f(x) = x*. Each student is supposed
to make two new functions by adding or subtracting a constant to the function. Joey chooses the
functions g(x) = x* =5 and A(x) = x> + 2. What transformatmns would map f(x)to g(x) and

F) o Ay S e oo
(1) shift left 5, shift right 2 (3) shift up 3, shift down 2
(2) shift right 5, shift left 2 (4) shift down 3, shift up 2



5. Describe the effect that each transformation below has on the function fz) = |x|, where a > 0. @

g(x) Ix al ‘(‘fﬁ a Uﬁl\‘j
h(x) = [x]-a down a vmt>

6, The graph of y = fx) is shown below.

\’{‘\\ﬂdﬂm?«

What is the graph of y = fx+ 1)~ 27

4)

o, 2) Ol

=

f:}ﬁ‘ 2,
7. Which graph represents the equation y = |x ~ 2| ?
(1) (2) @)

>

x
x

8. In the diagram below, f1x) = #°* + 22° is graphed. Also
graphed is g(x), the result of a translation of f{x).
Determine an equation of g{x). Explain your reasoning,

Q}\WX t}gﬁ ;;gm\M i

)

wlx)




\\ﬂﬂ\“\ﬂl(
{\‘3" oL

9. How does the graph of flx) = 3¢ - 2)* + 1 compare to the graph of g(x) = x3?

1) The graph of fx) is wider than the graph of g(x), and its vertex is moved to the left 2
units and up 1 unit.
The graph of fx) is narrower than the graph of g(x), and its vertex is moved to the
right 2 units and up 1 unit.

3) The graph of fx) is narrower than the graph of g(x), and its vertex is moved to the left
2 units and up 1 unit.

4) The graph of fix) is wider than the graph of g(x), and its vertex is moved to the right 2
units and up 1 unit,

10. The graph of the equation y = ax? is shown below.

X l
Cﬁ 5 dgw\wani
/ AU c T
If a is multiplied by i , the graph of the new equation is A
I

@ wider and opens downward .
2) wider and opens upward < ‘ »X
3) narrower and opens downward - t
4) narrower and opens upward

function, g(x) = ax®
1) opens upward and is wider T
(Z¥ opens upward and is narrower
3) opens downward and is wider
4) opens downward and is narrower
) o A u}lthr
LAY 7

12. In the functions fx) = F and gx) = ﬁ'x[ kis a positive integer, If ki 1s replaced by s whlch
statement about these new functions is true?

11, When the functlon fx) = 2% is multiplied by the vahj’ a, where a » 1, thc graph of the new

n\%ﬁw}el‘ ‘

@ The graphs of both /) and g 3) The graphs of both i) and g(x) shift
become wider, . vertically, -

2) The graph of f{x) becomes narrower  4) The graph of fx) shifts left and the
and the graph of g(x) shifts left, graph of g{x) becomes wider,

13. The graph of the equation y = x* is shown below.
Which statement best descnbes the change in th1s
graph when the coefficient of x? is multiplied by 4‘7
1) The parabola becomes wider, —~—~
2y The parabola becomes narrower. \Y Y
3) The parabola will shift up four units. - »x
4) The parabola will shift right four units. : -

ﬂaﬁ'{w&r

s,
[t




14, Richard is asked to transform the graph of &{x) below. The graph of &(x) is transformed using
the equation h{x) = b(x 2)= 3. Describe how the graph of &(x) changed to form the graph of k(x) @

bty B%VJ "3
0 b
/T \\"‘" 11 3 quwo m e
amml M doun <.
) /l ¥ .x
//

15. The graph of the function 2(x) is represented below On the same set of axes, sketch the

function p(x +'\g\[\:\' >

1\

N
/
LA

X >

A

g
N
—
| ot
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20 to age 807
1) 24 ‘ﬂb} "‘R‘ﬂ (Q 3 L’l ’) Age | Average Pupll
2) 0.04 e 30 = _O({ (years) | Diameter (mm)
3) 24 b,_c(“ SO~ =20 47
@ ~0.04 30 | 43

40 3.9

50 35

80 3.1

70 2.7

80 2.3 - |

Average rate of changet:_w

-a
Use a table to organize your values, If given an equation, type it into y =, If given a graph, pull
the values from the graph. f(5) and f(q) are y values. b and a are x values.

If asked which interval has the greatest rate of change, find the average rate of change for each
interval.

“On average, between a and b, the function is increasing/decreasing x umts per unit of time.”

1. Joey enlarged a 3-inch by S-inch photograph on a copy machine. He enlarged it four times.
The table below shows the area of the photograph after each enlargement,

Enfargemant ( © 1 2 | 8 (4/)

Area (square inches) | 15/ | 18.8 | 28.4 | 203 [ 366
N

What is the average rate of change of the area from the original photograph to the fourth

enlargement, to the nearest tenth? ‘ (0 _ -—;_—_,———-th ————
PEEIRI Sl o
b-q 4-0

4.5
5.4
4 6.0

2. A family is traveling from their home to a vacation resort hotel. Thc table below shows their
distance from home as a function of time.

Determine the average rate of change between hour 2 and hour 7 mcludmg units.
Time (hws) o 1B 15 7

Distance {miy | 0 ||140 | 375 | 480] ]C(B"TH&' C{}Q;’E‘Q oy m'h‘j ,Q( }'bd/‘
= = ) ’ég |

——

3. The table below shows the average diameter of a pupil in a person’s eye as he or she grows
older,

What is the average rate of changg, in millimeters per year, of a person’s pupil diameter from age




4, The table below represents the height of a bird above the ground during flight, with 2()
representing height in feet and ¢ tepresenting time in seconds. Calculate the average rate of @
change from 3 to 9 seconds, in feT petr second (0 a

t P(t)m)* 4

0 |6.71 A /__.__-— _({
-3 | 6.26) b_q -3
6
9 | 3417

e

5. An astronaut drops a rock off the edge of a cliff on the Moon. The distance, 4(), in meters, the
rock travels after # seconds can be modeled by the function ¢@) = 0.8t7. What is the average
speed, in meters per second, of Lﬁe rock S)etween 5 and 10 secorids after it was dropped?

12 ><: _+a ﬁ) -J‘J& ”4 c[‘_J
B R R
4) 80 0w Beinb 1=

6. A population of rabbits in a lab, p{x), can be modeled by the functiod p(x) = 20(1.014)}, where

x represents the number of days since the population was first counted. Determme, to the nearest
tenth, the aver ge rate of change from day 50 to day 100.

J@:ﬁﬂ) .33 -4o. 0% _ Jbhils prdas .
b4 06-30 LB P (O

7. The graph below models the height of a rernote control hellcopter over 20 seconds during
flight.

Over which interval does the helicopter have the slowest average rate of change?

1) 01to 5 seconds 3) 10%o 15 seconds
(2 510 10 seconds 4 15020seconds  (lash 54>
g0
= 0,46
g 40( )
L=
Tty 30
g % f1°'2°) @047)
(5,19)
10 {15,14)
5 10 15 20 X
Time {seconds)
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8. The graph below shows the distance in miles, m, hiked from a camp in 4 hours.

Which hourly interval had the greatest ratelof change?
our 0 to hour 1 0

%: hour 1 to hour 2 htj)ié‘}»lr 3 lope

3) hour 2 to hour 3

4) hour 3 to hour 4

m

(54}

S

Miles (m)
@

n

1

i
0 1 2 8 4 5 8
Hours (h)

9.A manager wanted to analyze the online shoe sales for his business. He collected data for the
number of pairs of shoes sold each hour over a 14-hour time period. He created a graph to model
the data, as shown below. Determine the average rate of change between the  sixth and fo L__ggmh
hours, and explain what it means in the context of the problem,

' a
§ mk )_ ‘- ﬂb jq']
c‘%? 86 ,// \\\ ' O b—-—
gg 72 / A IL‘L ’ h J,w/«.
<. SEH om0 _ g of SWORS
e = Lomb L & s,
& 01254567 661011121314 OMWWQQ/

t {Time in Hours) 4_)\2 Qﬂr) Og SRS pfﬁ/@a&c? éj lS/ #flvs f-&f

10. The table below shows the year and the number of households in a building that had high-
speed broadband internet access.
For which interval of time was the average rate of change the smallest?

1) 2002 - 2004 +| ‘
2) 2003 - 2005 © Qf peumber of 1 1145 16 41) 23 HOae 1] 42 3%
é 2004 - 2006 4.“? Yoar 2002 | 2003 | 2004 | 2005 1 2008 | 2007
4) 2005 - 2007 HY

11, The table below shows the cost of mailing a postcard in different years. Dur'ing which time
interval did the cost increase at the greatest average rate?

?l _ oS- - .
1) 1898-1971 “1‘1“"*‘( S~ Year | 1898 | 1971 | 1985 | 2006 | 2012
2) 1971-1985 sian =

- Cost () 1 & 14 24 35
3) 1985-2006 I 47 ~

Fo%-lass™ = ¢

@ /AP 2006-2012 g <14 —
- , =183

Aoty w00l =1



Graphing Non-Linear Functions ‘ _ . @
1) Gety by itself
2) Typeintoy=
3) Ifthereisan interval/domain, plot only nice pomts between those values: no atrows
If not, plot all “nice” points that fit on the graph (usually ~10 to 10) and use arrows
* g < x < b means all numbers between aand b ;
*For quadratic and absolute value, find a mirror image

1. Draw the graph of y = +/x ~ 1 on the set of axes below.

v
O I
V1O,
d 1

a |9

el

o Cﬂmus

2. Graph flx) = ~fx+2 over the domain ﬁ

.| . ,
U

bAN
2O
¥
9
5




f\\, 3. On the set of axes below, graph fiz) = [x- 3]+ 2.

<

f()lej

=

N

)]
LA

N T

N
i,
LN

OGS T REW MR U\ SO =5 L=

i

C DoqiT AL WP—C

Y

o

4. Graph the function fTx) = ~x* - 6x on the set of axes below. State the coordinates of the vertex

of the graph., )é’

#x) __/)

)
=

. wn o

verlox (.’3,@) ’

!
R
ARG g O\ =

sl
—
J
~J




5. On the set of axes below, draw the graph of y = x* = 4x- 1, State the equation of the axis of @
symmetry. S 0 ¥ Symneiy .

@

6. On the set of axes below, draw the graph of the equation y = ~% x+ 3. Is the point (3,2) a

solution to the equation? Explain your answer based on the graph drawn.

IASS |6
N O 3
h } L’l O

@,



— — Y_;

f\\ ) 7. On the set of axes below, graph the function y = [x+1[.~}9

i
£
goollic

y
// -"Cs

i '\&

]
W
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-

o

—
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~

Majtw-q

O 8. On the set of axes below, graph the function represented by y = x-2 for the domain

<z <1010 a s .
‘ -
ol
O
|

5

4> —

= W

)
[P



9, Graph the function f{x) = 2* - 7 on the set of axes below. X

y
A

/]

r

If g(x) = 1.5x~ 3, determine if fx} >Zg(x) when x = 4. Justify your answer,
g(q\g\.ﬁq\ 323 QS

| Qos .
S&Gra h /) = x* and g(x) = 2* for x 2 0 on the set of axes below. 3(\)

/

P

s T,

LWP ~ ol
= 00—

g .-.___.--.

7%

!

State which function, fTx) or g{x), has a greater value when x = 20. Justify your reasoning.

N g7

[e
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Graphing Piecewise Functions
Create a table of values for each piece
Graph all points

*Make sure the border value 't{m{%\t‘aﬂw equals gets an o

St ()

1. Graph the following/On the set of axes below:

3-2x, x 5/ 2\l ulie Mot

76 -.{ ok b

PRERE .
A
/
Y1 &
\
. \
- Eﬁww
2. Graph the followin e set of axes below:

x* -2, xs~1

f(x)={3,x?’:1_:309§ﬂurb

iy
\

e

pen: circle.

32

A opale

“— p—ol

G WWwWWw



3. Graph the following function on the set of axes below
|x], —~3<x LT el '

fix) = {4, lmdgsec[ d{’C.I.Q

-

<

ti) : X\_ﬂ_ W
o I |
-3(2 2
-a1¢ 3
~ | ‘}q
i
. 7 |®
. <1
/—;OQPF)CI‘Y‘C{E
5% <2

4. On the set of axes below, graph the piecewise function: Ax) = [ﬂ

A xaz(b&aﬁﬁﬁﬂttﬂ

LY

(\} . ___1__0___(-‘ gg
- - :E‘ 2 Lé ‘é

> At o

oo

91"’"“ 3 g/

g

10 hp

o

O
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Irregular Graphs

If the y axis is distance, 0 slope means there is no movement. The greater the slope, the faster the
movement.

If the y axis is rate, 0 slope means the rate is staying the same. The greater the slope, the greater
the rate is increasing. o

1, A driver leaves home for a business trip and drives at a constant speed of 60 nules per hour for
2 hours. Her car gets a flat tire, and she spends 30 minutes changing the tire. She resumes
driving and drives at 30 miles per hour for the remaining one hour until she reaches her
destination. On the set of axes below, draw a graph that models the driver’s distanee from home.

300

240

Distance (miles)

120
V

60

A

=X

1 2 3 4 B
Time thours)

2. One spring day, Elroy noted the time of day and the temperature, in degrees Fahrenheit, His

findings are stated below, 0AM P+93) =G

At 6 a.m., the temperature was 50°F, For the next 4 hours, the temperature rose 3° ° per hour.
The next 6_ hours, it rose 2° per hour, The temperature then stayed steady until 6 p.m. For the
next 2 hours, the temperature dropped-S per hour, The temperature then dropped steadily until

the temperature was 56°F at midnight, M pd +4) =
On the set of axes below, graph Elroy's data. Li P ] 7(]l

ﬂ° yé,ow) W20 =7
c 70 it i” W4
g 7 1
i S
.E 60 4 \\
_ 4
50
<
6 am Nio%n Spm MIJrﬁgm



ity of $44,

3. During a snowstorm, a meteorologist tracks the amount of accumulating snow. For the first
three hours of the storm, the snow fell at a constant rate of one inch per hour. The stofm then
stopped for two hours and then started again at a constant rate of one-half inch per hour for the
next fout hours. On the grid below, draw and label a graph that models the accumulation of snow
over time using the data the meteorologist collected.

o)

e

“t

5

T
lfS

o

4, The graph below models Craig's trip to visit his friend in another state. In the course of his
travels, he encountered both highway and ¢ity driving. Based on the graph, during which interval
did Craig most likely drive in the city? Explain your reasoning. Explain what might have
happened in the interval between B and C. I)eterrnine Craig's average speed, to the nearest tenth

of a mile per hour, for his entire trip.

Miles Travelsd

[
L

8

0

2 & 8 3

o Tl

o dprem He by fon 01 &
be%ause s ,L)w \>ow125+ fale e
o @ wes i1 WoHOA,

R s%pped {ix |k beftoeen

& Gln\dj C bﬁﬁatﬁe, d nA_ neve.
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5. The graph of fi) models the height, in feet, that a bee is flying above the ground with respect
to the time it traveled in ¢ seconds: State all time intervals when the bee's rate of change is zero
feet per second. Explain your reasoning,

R %,@é)
 (is)

a7 ) o did o Chang
'/ o ﬁkl}%{h&e&

Time (seconds)

Ja

[ >

Haight (feet}

6. A graph of average resting heart rates is shown below. The average resting heart rate for
adults is 72 beats per minute, but doctors consider resting rates from 60-100 beats per minute

within normal range. warans Basting Haart Bata b Aoa
Which statement about average resting heart rates is Ax:?rage Reeting Heart Hatg by Age
not supporte:dq the graph? i
1) A 10-year-old has tl;je saie average resting( 120 ! !
heartrate as a 20—yearg—‘old. . = . Nou2
2) A 20-year-old has the same average resting g Tee- ~N
heart rate as a 30-year-old. ‘ E? . N
3) A 40-year-old mayh’hqa"ve the same average é:’f 8 2?: , o g -
resting heart rate for ten years, 90 ad 0 a/e both 71,& 80 {20,72) | | "{50,72§
4) The average resting heart rate for teenagers & 40~
steadily decreases. DC) f '
s dicleasey £ion (5 0 F ag
e e
& 10 20 3¢ 40 5 60
Age {years}
7. The graph below represents a jogger's speed during her 20-minute jog around her
neighborhood.
Which statement best describes what the jogger was doing during the 9 — 12 minute interval of
her jog? g4
1) She was standing still. E)
2) She was increasing her speed. 'g 8 i
3) She was decreasing her speed g 4 ‘ (L
é_ She was jogging at a constantrate, - - £ “
. ' ‘ § l 2 A |
M it ()\C?Wf}@ "o ~
m §PQQ 0 2 4 B 8 10 12 14 16 18 20

Time (in minutes)



Identifying Functions @

If asked which equation represents a table or graph type the equation into the calculator and see
if it matches the table or graph.
Look Carefuily!

1. The table below represents the function F. Cox 3 4 6 7 8

The equation that represents this function is Fx) 5 17 85 129 | 257
1) pi)=3* )
2) Flx)=3x

@ Fix)=2%+1

4) Fx)=2x+3

2. A laboratory technician studied the population growth of a colony of bacteria. He recorded
the number of bacteria every other day, as shown in the partial table below.
Which function would accurately model the technician's data?

D) fpy=25 .
@ )= a5t t (time, in days) | 0 2 4
3) i) =25t f(t) {bacteria) | 25 | 16,626 | 9,765,825

4) fi)=25¢+1)

@

3. Which function is shown in the table below? _ x | fx)
1) fix)=3x o | L
2) M) =x+3 - 9
3) f)=-% : : | - %
& =3 R 0 1
1 3

2 9

3| a7

4. Marc bought a new laptop for $1250 He kept track of the value of the laptop over the next
three yeats, as shown in the table below.

Years After Purchase Value in
Dollars

1 1000

2 800

3 640

Which function can be used to determine the value of the laptop for x years after the purchase?
1) A== 100001.2)" 3) fu) = 1250(1.2)°
2) fix) = 1000(0.8)" ) Ax) = 1250(0.8)" (D



. 5. Which chart could represent the function f{x) = -2z + 62

/‘\
Q x | =) x | f(x) x | f(x) x | f(x)
0] 8 0 4 0 . B 0 6
2 10 2 6 2 10 2 2
4 | 14 4 | 8 a b12-1 [ 4]-2
6 10 6 14 . I ] -6
plLe 1181l 3) @D

6. The table below shows the temperature, I'(m), of a cup of hot chocolate that is allowed to chill -
over several minutes, m.

Which expression best fits the data for 7(%)?
£ 1500.25)"

2) 150(1.15)"

3) 150(0.85)*"}

4) 150(1.15)"}

Time, m {minutes} | 0 2 4 6 8

Tempetature, T{m)
(°F}

150|108 | 78 | &8 | 41

7. Which graph represents y = «/x-2 ?
1 ¥ 3) ¥

4 4

et 3

T X * - X

.

&
¥
»

)
¥
H o

3 —

8. Based on the graph below, which expressionis a P

possible factorization of p(x)?

A} @+ Dx - x-4)

%) (2= + (e d) \ /

3) (4 (e - e -Yr-4) x
4) (x-3Nx+NE+DE+4) | ST j I ER VAR

O




9, Vinny collects population data, F(%), about a specific strain of bacteria overpt(%:}ne in hours, A,

as shown in the graph below, N

i
{3:82h

Which equation represents the graph of P(4)?
Do) = 4(2)* 3) P = 3h2 +0.2044.2 ]

2) p(h)--‘?_,;‘im% 4) p(h)-—g-h?mhushm /
: 2/16)—

10. Which equation(s) represent the graph below?
I y=(x+2)(7 - 4x - 12) X

I y==-3)0t+x-2) 1" I

M y=G-DE-5%-0 3 " :
2

i

1) I, only
11, only
land II

4) Iland III . : < .

~5-4-3-p-1 | | 2 B4 &

ey
1
W o
]
[

11. The graph of a quadratic function is shown below.”

- 28

An equation that represents the function could be =0 il \

D gt= 3 e 19)?-25 D gw= 2= 19 425 / \

15
2) g(x) = —% (x+ 15)% = 25 @'q(x) = "“% (x~15)"+ 25

X

9 5 10 15

25



12, Wenona sketched the polynomial A(x} as shown on the axes below.

D

Pﬂx}
1
i .
AL -
Which equation could represent #(x}?
1) Px)= (x+ Dix-2)? 3) Py=(x+1)x-2)
2) PR)=(x-x+2)? 4) Ply=(x-1)x+2)

13. A cubic function is graphed on the set of axes below,

O Y

A
_ {,\
et
- R L A
0]
NP,
¥
Which function could represent this graph?
) &R =ax-DE-DE+1) 3) A= (x- D~ D{x+3)

) g() = (x+3)x+ Dx-1) 4y k@) =+ N+ Hlx-3)



Determining if a point is on the graph

Substitute x and y into the equation ‘&: 4“}LQ pOM“l‘ )
If the two sides are equal, yes! ol >« l,t Valve s,
If the two sides are not equal, no! i }MME oy va

1. Which point is not on the graph represented by y = =x? +3x~ 67
1) 612) Q= [_mﬁw’seﬁ ~b =A%~

2) (-4,-2) -C.l ™ BL—Q\Ha 2~ v

3 (2,4) U= (:;\ Q:LSCL) ‘-l v

2, Which ordered pair wguld not be a solutionto y = x —x?
1) (m=0) ~b0 = LY =~bo 1~

2) (~3,~24) ~ ~4 "('%\ 4—3* a"t‘/

3) (-2-6) ~0 = l

@ ¢4 =07+ <0 X

3. Which ordered palr below 1s not a 0}%}:’1 to flx) =27 - 3x+ 47
) @4 4 =b>-30 -
2) (1.51.75) 115"0-53 30 4 =105

3) 6,14 ju=(=UHH =47
AX10 =B =g X

4. Which point is not in the solution set of the equation 3y + 2 = x* = 52+ 17?
%rp&z 10 3(0) £ 9= (gf-SED ] 32 =31 X
) (17D 37 \-& = C—ﬂ ~St M 93=03
3 @3 33 +A =N SOYHT Wa i1~
4 65 3(H -{S“F" s 49 =11

5. How many of the equa‘gon; lls%ed below represent the line passing through the points (2, 3) and
4,~7N?
S =13 '/Sx+y- 3 s@+1=13 “x

347 =0 IVy+'?-—5(x 5 1 =-sU- &y
22 SN sz 13 1= -SE I3

X @oga-d) y-Tesx-9 7725041 X

1 3) 3
C?))?z 4) 4
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~ Key Points

To compare key points, find the key point for each function. Use the graph, the table (2™ graph),
and the calculate menu (2" Trace).

1. Let f be the function represented by the graph below.

xAb
iy

i

[ \

- I \ X

/

Y

Let g be a function such that gx) = —-%- x? + 4x+3. Determine which fu]nction has the larger
maximum value. Justify your answer, N TBQC m% Ca |C.

9(\0 %ﬁ;{ \|

1156

2. Which quadratic function has the largest maximum? o Thlmax ¢ abus’r g Mmax
1) ) = G =)@ +x) 1t Tl max /Ikx) = =51 ~12:44 TR
0. 35

: g(X)
. L
x | fx ' ' K
1] -3 .
T T/
P ' -
R /}(,5/ O LY A
3| s J \1
HL4l 38 4) V '




3. The graph representing a function is shown below. y i

Which function has a minimum that is /ess than the Ly
one shown in the graph? '

&
&\%‘ 1) yuz?ebr+7—x

2 ye=lx+3j-6 - | TR _
N @S\ éy-xi-‘?x—lu -1\ QAJUS\_SMM X
%ﬁ‘ 4) y=ix-8/+2

et
—

fron

4, Which of the quadratic functions delow has the smallest minimum yalue?
N
@ ) B = x4 25~ 6 (- -1 3) k@)= x+5)x+2 (£3.5,-0.2 ‘:3"\)
gl ' A—
{‘i ; DT x| o |
: _
-1 | -2
[EiEEE o 13
: * T
t i , ‘{ 0 _é
: 3 | -2

w TO

5. Which statement is true about the quadratic functions g(x), shown in the table below, and

A m (=3 427
T
‘ 0
2 (3 1
§ il
Al X
- 6

1) They have the same vertex. X @ They have the same axis of symmetxy.\/
2) They have the same zeros. X 4) They intersect at two points. X

O




— 6 “Which quadra’a junctlon hﬁs the largest maximum over the set of real iymbers?
m D =-x+ix+d (LS 5 gD =E-5) +5 (DE-%”JT/@@ maximm

x | kix) x | hx)
-1 | -1 2| -8
0 3 -1 -8
11+ —& [ ' 0] 4
3| 3 e e I
4 | -1 3 1
7. Three 'functions are ghown below.
f9 b=\
—— K,
f b= - b=
3 . X h(X) =3ﬁ‘ 2 - . |
. ~4 14
. ,,/ ' S
RS B i HE R e ¥ =2 g
. " _ “71
o T
) -1.5
2 117
¥
Which statement is true?

1) The y-intetcept for k(x) is greater than 3) The y-intercept for A(x) is greater than ~| > { X
the y-intercept for fx). =1 > [ X< the y-intercept for both g(x) and fIx). {53 X

2) The y-intercept for fx) is greater than _@‘ he y-intercept for g(z) is greater than _
the y-intercept for g(x). | >3 X the y-intercept for both fx) and A(x). 3>l

D-\
8. The function A(z), which is graphed below, and the function g(x) = 2|x+ 43 are gwen

I.  g{x has a lower minimum value than k(x)./ -S?
II. For all values of x, 2(z) <g(x). < 7
HI. For any value of x, g(z) = A(x). v , 7
I and IL, only 3) MandIII, only ' T
I and I, only 4) L 11, and III NI v 7T

Which statements about these functions are true‘? : 1 / ‘ 7{;.
-4}

J




Sequences:
Arithmetic: add a constant difference, Geometric: multiply by a common ratio @
Explicit Formulas (From Reference Sheet)

Arithmetic: @, =a, +{n~1)d Geometric: a, = a,(r)""
Recursive Formulas
R . o, n . . o, =
Arithmetic: ! Geometric:
a,=a, +d a,=ra,,

1. Write an exp11c1t AND recursive equation for the follo ing sequence and find the tenth term.
19,_%16%3%0 Mmﬁa h=1G=20+> a= W
=\4 04 =, +(n~\\ (_q 2N Oin '“"'ﬂan_-l -3

a==3 Qz la+m-\\ﬁ) 20040 _
2. Write an explicit AND recursiv quatlon for the followmg sequence and find the ninth term. ;
2,8, 32 128
) =
-‘-[ . ;M% ) i- = 2 %’ !
QE:1 411 -Ch[ﬂ _ Gy :.qun_.| *

2¢f an=a4 )"‘ ‘
@qe-%\\ A
1311073_ ) ¥ @

3. Write a%phmt -ANDt&cursive equation for the following sequence and find the eighth term.

2, 6,18, 54,.
25237 Gt =)

N = R
. q»%ag‘c/r{,___, _______ ._

4, Write an exphc D*ré’c’ﬁféwe equation for the following sequence and find the 20th term,
63 ST 5145, . m,}hmﬂ, g, =

ql CJ | Oh= Ay _‘('9
A= '& Gy b10) mgp -

= Gn = ;

’ﬁlﬂﬂwr ) Gy= ’1 _!_[09 :

5. Write an explicit AND recursive equation for the following sequence and find the 7th term.
3,-12,48,-192, ... ) =
o4 ""q ,.-L{ % mt: a‘ 34 q
= P s L Gn = a1
C[lﬁ 3 fi""‘al{,r}nn"l\> C‘- |
(= Gn= 200 @)

EETE

G = \Q %«)




Evaluating Recursive Sequences
@ a,, means the previous term!

1) Start with the term after the one they give you

2) Substitute the previous term in for 4,

n is the term that you are finding

a, —> a,_, rmeans the same thing as 4,,; =g,

_../"—\

=

1.  Findthefirst4. tefims of the sequence a 2(4‘1 4 where. ad; = 3 /

@)/ @A é\ a; %ééwc( 2:-’.1[ Q\‘ﬂ%

C'Tz_ /o* /o =¥ S

q z.@ — ("’?3: lfﬂlll‘-l, S‘D-
2. Find thé‘u:;‘@terms of the recursfve sequincefi 7 2 - i
GE3) 0= 2, a4 Bal  mdi=y 20
=433y C{'s = 303,1 7 = ={~3(~3 s)

GI 2 =0\ F-33 _Gq =109 )
& [\ :)\t 35; / ,/
O 3. If a, =3a,, ~4and @ =9, find as e g g

//,f/_ a /:
A e 3 s

! @/? 3%(_ & aEmA aald ds=
A 1,%7? :

God % —/Tﬁ
4, Ifxf(l) 3 and ﬂn)—-2_;f(n ~1)+1, then lﬂs)-—'

1y L - ¥ .
) - ‘I “ ,,{7”3 i
&4 %D) - 3)

“1“0 /@:O/@Q
L =2(ﬂx_1)2 -1, forn | Lt/ ‘

4

il | S




‘_»..

]

6. Find the, third term recursive sequen e a M 1= 2a -1, where @y =3

CF ,)é Q?."" 5 ! @3 3‘? @
....... - azaaﬂ 4 03 ~:zLﬂ l |

7. Find the first four term.s of the rectrsive sequencedeﬁ ed below. a ‘L{
anl’  (Gp=q, Q @% -
Ay =gy ~h @&__—%-3- o == -'*q.
2 Z"‘/ CT 3
"“3 5\1 -SSJ ﬁ] a" L :
f) Ifsar =-/ n(a g}g‘}nd(g‘}yg:? vaé?,t-lgjlf/2 a2 05? — Ci =4q C(;‘!S,m S'(Zr \
2'-5 g Z a =G0 ¢ S"

-4

=
9. A sequence is defined recursively by f(1) = 16 and f(#)= f(n-1)+2n. Find f (4)§)

)32 2) 30 3)28 \ _
=k Dy ock%) in 0] e O

MN=lp
ﬂg\@o % C%) a G) §) =3

10. Given the function ) defined by the following;
Which set could represent the range of the function?

1) {2468,...} 3) (-8,-42,-208,1042,. N
(2,-8,42,~208,. 4) {~10, su ~250, 1250, - 1
W %wﬂn {@ 73 0531
) = =5fn= 1)+ 2 _...\5(’1) = S(—Fs LD q\*‘ﬁfqgm‘

11. A sequence of blocks is shown in the d1agram below
This sequence can be defined by the recursive function ¢y =1andea, wa,_+» Assuming the

pattern continues, how many blocks will theie be when » = 7?

1) 13 : 28
2) 21 (ﬂ 4y 36 M £
=Qst% G124, 4
Gr@z::: g{_[ ;u a: ;’:"Hﬂ O [ IO /o

a““ a=| @3 @  q=00




Y Regression Equations
%— Turn Stat Diagnostics On (Mode, STATDIAGNOSTICS ON)
-’ To write regression equations:
1) Stat, Edit
2) Stat, Calc, 4: LinReg or 0: ExpReg
r is the correlation coefficient. Negative slope has negative correlation coefficient, positive slope
has positive correlation coefficient.
The closer the correlation coefficient is to 1 or -1, the stronger the correlation. The closer the
correlation coefficient is to 0, the weaker the correlation is.
Read and round carefully! You may be asked to round to different values within different parts
of the same question.
1. Which of the following correlation coefficients represents the strongest linear relationship?
(1) 0.79 (2) 0.36 (3) 0.12 @-0.87

2. Bella recorded data and used her graphing calculator to find the equation for the line of best
fit. She then used the correlation coefficient to determine the strength of the linear fit. Which
correlation coefficient represents the strongest linear relationship? ' '

gy 0.9 3) -03

2) 05 4) -0.8
( ™ 3. The results of a linear regression are shown below. y=ax+b
\:«:) Which phrase best describes the relationship between x and y? 4= ~1.15785
' 1) /strong negative correlation 3) weak negative correlation o
2) strong positive correlation 4) weak positive correlation &= 133.3171772

 r=—0,896557837
P = 0,8038159461

4. Which calculator output shows the strongest linear relétionship between x and y?

() LnReg @ LinBog ) Linkeg  linfeg
y=a+bx y=a+ bx y=a-+bx y =a+bx
¢ = 59.026 =.7 a = 245 a=-29
b = 6.767 b =242 b=.95 b =241
r= 8643 r= 8361 r = 5022 r= 8924

5. Analysis of data from a statistical study shows a linear relationship in the data with a .
correlation coefficient of -0.524. Which statement best summarizes this result?

1) There is a strong positive correlation between the variables.

2) There is a strong negative correlation between the variables,

3) There is a moderate positive correlation between the variables.

ﬁ There is a moderate negative cotrelation between the variables.



6. What is the correlation coefficient of the linear fit of the data shown below, to the nearest
hundredih? y

R N
1) 1.00 - . \ mﬁ'J'VQ
2) 0.93 R
-0.93 e
9 10-yha Pe:JEaL ﬁﬂL : \\
* 2 4 L X

7. The percentage of students scoring 85 or bettet on a mathematics final exam and an English
final exam during a recent school year for seven schools is shown in the table below. Write the
linear regression equation for these data, rounding all values to the nearest hundredthd State the
cotrelation coefficient of the linear regression equation, to the nearest hundredth. Bxplain the
meaning of this value in the context of these data. i

Percentage of Students J“—'—'— aQé)X L;)qu/ e

Scoring 85 or Better

Mathematics, | English -
X l gy ’ r‘ eqN
27 46

12 28 T}]Q}Q iS¢ ﬂDStJﬂVQ CO‘!’IQ(GIL/U/) é}

i 3 o P poronta of stelils Sco §S70r

30 56 ho M on Math gnc E:q"‘n‘_jlty‘),

45 67

20 42

Ly L

8. Using a microscope, a researcher observed and recorded the number of bacteria spores on a
large sample of uniformly sized pieces of meat kept at room temperature. A summary of the data
she recorded is shown in the table below. Using these data, write an exponential regression
equation, rounding all values to the nearest thousandth. The researcher knows that people are
likely to suffer from food-borne illness if the number of spores exceeds 100, B@(-wem Ty

Hours (x) | Average Number 5.]4]1 Ed!{’ HMan| 3 hoo' ;

- of Spo4res ¥) S‘&‘A? ( P } (/ O:’ E}(Pg?ij

0.5 10 . ,
1 13 J=4, g ( &C?%ﬂ
2 — 60 ___
=3 260 R
4 1130
6 16,380
Lt L’L




9. Omar hasa piece of rope. He ties a knot in the rope and measures the new length of the rope.
He then repoeats this process several times. Some of the data collected are listed in the table
below, State, to the ne_g_r;e,suezgtk the lmj_ag‘_rejm&nn equation that approximates the length, y,

"~ oftherope after tying x knots, Explain what the y—mtercept m ‘ET in e context of the problem.

Explain what the slope means in the context of the probl

y: LM@_

Ly [ Number ofKnots | 4 [ 5[ 6] 7] 8
| | Length ofRope | 64584939 31 *3 Sx 4_qq oy
— b ligh of e
S[o Ead’l kot dFCﬁQq){—) the (%’8 /a an Lho-iﬁ@ 15 49.2 Cm
Lingh of the /2 by 4.5en. / b’% 31
10. At Mountain Lakes High School ‘the mathematics and physics scores of nine studénts were
compared as shown in the table below. State the correlation coefficient, to the nearest hundredth,
for the line of best fit for these data. Explam what'the cc)%latlon coefﬁc1ent means with regard
to the context of this situation. _gu[ve 5 [)quym (_) Q /e 07)
L [Mathematics [ 55 | 93 [89[60[90 [ 45| 64 76 | 89 J,q{ Fli k-
: |
Lo Physics 6618919452 |84156|66(73(92 SJ,qﬁ (ale o LIPIQPj

L

L

ThiL 1> a st Asihie felabidh?
b.o:Ldun Metht anct Ph 4515 SCofes.

11. The datatable below shows the median diameter of grains of sand and the slope of the beach

for 9 naturally occurring ocean beaches, Write the linear regression equation for this set of data,

rounding all values to the nearest thousandth. Using this equation, predict the slope of a beach,
to the nearest fenth of a degrée, on a beach with grains of sand having a median diameter of 0.65

mm. Settn adit- <
' M, @l 4 LmJ
Madian Diarneter of

Isr};llﬂi.mocftf::& 017 | 019 | 022 |0.285]0235| 03 | 036 | 0.42 | 085 9: ” l S‘Q><-— 9 i b
Slope of Bexch, :

l:‘,’,’,;’rm:‘&) 063 | 07 | 082 {088 | 145 15 | 44 | 7.3 | 113 :j—-l ,’ ’ qu ( & S\ a’) q—,(a
A= .

12. Erica, the manager at Stellarbeans, collected data on the dally h1gh temperature and revenue

from coffee sales. Data from nine days this past fall are shown in the table below. State the

linear regression function, /), that estimates the day's coffee sales with a high temperature of £,
116AT ICETESSI0. : \

Round all walues to the nearest integer. State the correlation coefficient, r, of the data to the

nearest hurdredth. Does r indicate a strong linear relationship between the variables? Explain

your reasoxing. . (&

. Pay1{Day2|{Day3{Day4{Day5|Day 8 |Day? _Dnﬁ Pay @ S—LA CQIC L{ Lm%
HighTemperaturs,t| 54 | 50 [ 62 | &7 | 70 | 58 | 52 [ 48 | 48 5: *-53’),*_6%9_

Coffes Salea, 1t} | $2900 | $080 | $2500 | $2380 | $2200 | $2700 | 83000 SSGQd §3720 r qq

vos e i3 Cox b -,

R 5 G SW% ok [olakonshiP
ﬁf}%@ﬂ Wﬂfu);{g&f/d (ot Salgs .



13. The data given in the table below show some of the results of a study comparing the height of
a certain breed of dog, based upon its mass. Write the linear regression equation for these data,
where x is the mass and y is the height. Round all valuesto the nearest fenth. State the value of
the correiaﬂgx_l_gg_c_\;_ffmient to the nearest tenth, and explain what it indicates.

Ly

Mass (kg) |45] 5| 4 35 55| 515414613555

&,
Lo,

Ll Hell_g' ht (om) [ 41 140 | 35 43 144 | 37 [39[42[44} 31 ] 30

11—' = .
L (ol T(h effg Wwedk, posrbile: (e lahnon® LLM,@

4= LAXEIAG  aSS and herint obhis bretel offcloy

14. An application developer released a new app to be downloaded. The table below gives the
number of downloads for the first four weeks after the launch of the app.

Write an ex%gn,ent_iauqngiqn that models these data. Use this model to predict how many
downloads the developer would expect in thc‘a%ﬁthyeek if this trend continues. Round your
answer to the nearest download. sab 2k

Number of Weaks 1 2] 4] siahaGlqoiBek

Numbsr of Downloads 120 | 180 { 270 | 406 8 ‘-80 CI ST(
92460, 5)* = 3030140

15. Emma recently purchased a new car. She decided to keeptrack of how many gallons of gas
she used on five of her business trips. The results are shown in the table below.

Write the linear regression equation for these data where miles driven is the mdependent
variable. (Round all valuesto the nearest hundredth.)

Mites Driven G;‘:im?ll:lﬂ d 544 _L( F:?d v F
180 7 .
0 ' 5L'n%(j
mo G SakCale, i
= 2 Y=.0%X =92
—— | .

16. A nutritionist collected information abéut different brands of beef hot dogs. She made a
table showing the number of Calories and the amount of sodium in each hot dog.

a) Write the correlation cocfficient for the line of best fit. Round your answer to the nearest
hundredth. "

b) Explain what the correlation coefficient suggests in the context of this problem,

Calories par | Milligrams of Sodium
Besf Hot Dog |  per Bueef Hot Dop S ! a a

188 495

e — gia%, (al, 4. Loiley
e (:,qq

158 870

L L ThR B a S Q@Aﬂ/@ (ol @hW
Wbﬂ [a(pm@ anl St N

©

©




Residual P*lots

Residual is actual — predicted, but that is generally given to you.

Plot the x <ilumn and the residual column ‘
Good fit: Points are randomly scattered above and below the x-axis,
Bad Fit: Thaee is a pattern (likely a parabola).

1. Which statistic would indicate that a linear

@‘) R,

set?
(Dr=-093 2)r=1

ol

N

Rasliual

ction would rot be a géod fit to model a data

2. The resiclal plots from two different sets of bivariate da{ta are graphed below. Explain, using
evidence firam graph 4 and graph B, which graph indicates that the model for the data is a good

@[00%74 S a

fit.
/

0.6+
0.4

0.21 * ¢ :
O Nt 58 8w
. - 0.2

~Q.4+
~—0),5-

5
4 L
o ) .
2+ ] . . .
14 [ ] [}
- e § 4 8 1
-2 e
-
Graph B

DOJ Sjl b be(ause,

q% poitls e Wo;lj

" Statebd above g

hebw Yhe YA §

3. After pexforming analyses on a set of data, Jackie examined the scatter plot of the residual

values for exh analysis, Which scatter |

1)

Wi

2) 4

Qq\;\W\

¢l

4)

»]
>

ki

plot indicates the best linear fit for the data?



4. Use the data below to write the regression equation (y = ax + b) for the raw test score based on
the hours tutored. Round all values to the nearest hundredth.

B
Tutor Raw Test Residual
Hours, x Scote (Actual - Predictad)
1 ‘30 1.3
2 a7 1.8
3 35 ~G.4
4 47 ~0.7
5 86 2.0
6 67 8.6
7 62 4.7

Equation: EJ) = (D,?&X“f% . q’3

Create a residual plot on the axes below, using the residual scores in the table above.

-

-t

Residual

I

N~ DN ha®m~NOOO

3bLLLLLL

y

Based on the residual plot, state whether the equation is a good fit for the data. Justify your
answet,

Good it Dease Hho o aie fandomj
Sakpied e ol b Yo xeoas.




5. The table below represents the residuals for a line of best fit. Plot these s residuals on the setof ———

axes below, Using the plot, assess the fit of the line for these residuals and justify your ans

@ WEr.

-‘ ' nu::u-l i ? -31 jz js -?2 f1 : : 1sD BE R bﬂﬁl)
Lot betase Pire

‘ e g peben

Q 6. Justin recently opened a new on-line business selling custom photo frames, During the first

eight weeks of business he recorded the number of frames he sold weekly in the first two

columns of the accompanying table, He also calculated the residual scores, rounded to the

nearest integer, and recorded them in the third column of the table.

a) Write the linear regression equation, y = ax + b, for %e weekly number of photo frames sold,

e -TOUNdING allgvalues_tothe-nearesthundredthwﬂﬂ- e lhol UQF——SS—%,-‘M*-%?JS 7 : S
b) Justin wants to determine if he chose the best%yp{é%%%gr'és on to model the data. Create a

- residual plot on the acﬁ[))mfanying axeiﬁnd,pcézter ine if the equation is a good fit for the data.
| i L . @

Justify your answer, v a bad RS a Patleln . 5@(‘ P

Week | Number of Photo | Residual )RR s A z #of
Frames Sold s 3 Smb?_‘ﬁ%ﬁ

x 16 . . >

1 11 55 ) seale2 1%

2 17 18 - L e R scale =10

3 28 -15 ‘ ' AR 4 4;/ Al el *

4 46 40 P =~ Ty $1

5 75 54 b

6 123 -50 i

7 227 10 e

8 338 78 !




Box Plot

The first dash is the minimum

The second dash in the first (lower) quartile
The third dash is the median (second quartile)
The fourth dash is the third (upper) quartile
The fifth dash is the maximum

Range = maximum — minimum

Interquartile Range = Q3 ~ Q1

Each section is 25% of the data

1. What is the value of the third quartile shown on the box-and-whisker plot below?

D6 G2 10 et
2) 85 4 12 0 3 & 9 12

2. A movie theater recorded the number of tickets sold daily for a popular movie duting the month of
June. The box-and-whisker plot shown below represents the data for the number of tickets sold, in
hundreds, ‘ .

]

] ) } |
- | ] 1 1

| ‘ ] {
1 L T 1
8 1 2 3 4 5 8 7 8

Y

o
g
<

Which conclusion can be made using this plot?
1) The second quartile is 600. 400 .
2) The mean of the attendg:e is 400 ¥

|oods G000
3) The range of the attendance is 300 to 600,
4) Twenty-five percent of the attendance is

nan i nﬁ?ﬁéo between 300 and 400, +~ 251 befwern ech I
X plor. : _ :

3. What is the ra,gge of the data represented in the box-and-whisker plot shown below? )

1) 40 ' R —nag-mm

2) 45 =S
&Y 60 D e o o e A s =

4) 100 : 0 25’ 80 7 100 /92“@0

4, Based on the box-alnd/-whisker plot below, which statement is fi/se? .

1) .The median s 7.

2) The range is 12. {3-)=I0 X
3) The first quartile is 4.
4) ‘The third quartile is 11.

[l
0128

e -
678 910111213

o -4

4

5. The accompanying box-and-whisker plot represents the scores earned on a science test.

What is the mediaﬁ__s_ébré.? -
(1) 70 (3) 77
{2Y75 (4) 85

— |

iiL

55 60 65 70 75 80 85 90 95 100

-y

©




— 6. The'bOXKand;whisker'plot be’l‘owrepreséntS‘a‘set‘of‘gra‘des‘ in'a‘0j0'1lege‘*statistiC'S"'class;""’”' T

,;/ﬁ\

Which intexval contains exactly 50% of the grades?
1) 63-88 J4B, 2 | |
2) 6395 ok g Mg

||||||

)

||||||

62 G4E6ERTOT72 74 76 7'8 80

3) 7581 25/, I%uﬂe
4) 75-88 i, ) Iy

82 84 86 88 50 02 04 96

7. The box-and-whisker plot shown below represents the number of magazine subscriptions, sold

by members of a club.
Which stati stical measures do points B, D, and E represent, respectively?

1) mi , medl% maximum ,

—

N -'-5”--— i 'IV :E L

~ first quartile, third quartxle,
4) median, third quartile, maximum

i,
2) : first quartile, median, third .quartil S
Gartle, st .y

10 12 14 16

18 20

8. The box plot below summarizes the data for the average mo

Fahrenheit for Orlando, Florida.

The- third quartile is 70 75

1) 92

2%

3) 83
4) 71

9. Which statistic can not be determined from a box plot representing the scores on a math test in
Mrs. DeRidder's algebra class?

1} the lowest score

2} the median score

3) the highest score

@) the scoxe that occurs most frequently

10. The test scores from Mrs, Gray’s math class are shown below. Construct a box-and-whisker plot to

display these data. - | % ECQA’ mV] éb

72, 73, 66, 71,82, 85, 95, 85, 86, 89, 91, 92 ﬁlql (al(/ -Vetf )Jf‘f'tﬁ 1.5
mecP %5
&3 9o

l————L:_,_,”:,E:P'-—l
) _— 160

65 7b 75 & &5 o
11. Robin collected data on the number of hours she watched television on Sunday through
Thursday nights for a period of 3 weeks. The data'are shown in the table below.

Prax Q{

¢ Using an appropriate scale on the number line below, construct a box plot for the 15 values.
T

Sun Mon | Tues Wed | Thurs

+—t—t+—t—tt =t Week1| 4 3 3.6 2 2

| -~ 3 4 S Weekz| 45 | & | 25 | 3 | 1.6

B min | Week3 | 4 3 1| 46 | 26
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Unik (onvesions
To cancel out units, multiply by the conversion. The unit to cancel should have one on top and :
one on bottom. : ‘ ' @

1. The following convers1on was done correctly: 3 5280 £
What were the final units for this conversion? ' 1h utes E‘E 1 f Y
1) minutes per foot o " 3) feet per minute
2) minutes per inch | (@) inches per minute
2. Olivia entered a baking contest. As part of the contest, she needs to demonstrate how to ] :
measure a gallon of milk if she only has a teaspoon measure. She converts the measurement g
-using the ratios below: I : g c
Which ratio is incorrectly written i in 4 gudris .2 2qup 4 4P S, 3 reaspoons T
Olivia's conversion? . 1 gallon l};uaﬂ 1 M 4 tablespop Liablespoon  §
1) 4 quarts ): 1 '
1 gallon @ q P -
o : 4 dablespoons
2) 2pints : 4) 3 waspoons
I-quart | o | tablespoon

3, A construction worker needs to move 120 £ of dirt by usmg a ‘wheelbarrow. One
wheelbarrow load holds 8 ft* of dirt and each load takes him 10 finutes to complete One

corréct way to ﬁgure out t e number of hours he would need to complete this job-is
1) 1a0pf 12089 tload  s@N The

1 110 1. T0mn = 1loa snmm:-'

2 __@_ 60 i, (3} @lzw&f_ngadfmm&qﬁrhru A.'
£ 1~ The IU Iload o 1 W 110851 M

\ 12

d ethefoll Vit trajni L1132 ‘
IOm AP 2 e 5 e

TL. 44,880 feol /T 22L_MoYem// A3 74 r———
111, 15,560 yat@s 725/t ‘ 10pn 14of S
ich run(s) | 1 omete | A9 5 o9 k.
I, only " Tand Tt~ Y930 AMELIRE ' - 10,
2) I, only 4)\L and 11 R S0RT 8

5.A typlcal marathon is 26.2 miles. Alian ‘averages\] 2 kilometers pe 6 ing in
marathons. Determine how long it would take Allan ¥q complete a i the nearest tenth

of an hourj Just;fy your answer, | - 1S



