= S5

Next Gen Algebra I Everything You
Need to Know Packet!

Mr. Schlansky

2024



Multiple Choice Strategy with Variables

If variables in the problems and answers:

10 STO — X, 15STO — Y ' Sa which miichey up.
Type in original problem, 2*43¥mir¢Eest;=, type in each solution. Lis.equisalest==s-not
cqiwEleIT, Make sure to try all four choices.

. . @tyesh OO
1. Which expression represents T in simplest form?
1) x? o0 : ' @ 4x3 Hoo
2) ° LOUOPOOPO . 4) gy 4,0000205,000 h
| —Hoas
2. Factored, the expression 16x% - ZSy2 is equivalent to o
(4x=Sy)(Ax+5y) —H03s 3) (Gx-5y)Ex+5y) 725
2) (dx—5)0Ex~-5) | Q_as’ 4y Bx-5Ex—5) ) S’
. esY
3. Factored completely, the expression 2x* +10x~ 12 is equivalent to
) 2x-6x+1) BY 3) 2(x+ Dix+3)
P2z +6)(x—-1) 0% : 4) 2(x=-2)(x-3) ”a
4. The expression 9x? ~ 100 is equivalent to
1) (9x—10)(x+10) 10O 3) (3x—100)3x~1) ~RO3 -
P (Bx =103z +10) B0 4) Ox—100x+1) — 1y O
o
62, 4°
5. What is S 3 0 simplest form?
x 3z )
) 8 = 3) 4 ==
15;{2 37{ 15z 75

A28 U 49 4 ‘E/
15x q{ 2x
3.2
6. Which expression represents _I_W_Z_{ in simplest form?

1) 6x%-3x 570 57( B

2) 1022 -4x 90O

B -3+l 571 ' i
4) 1022 —4x+1 q&[

. {
7. The sum of4x3+6x°+2x—3atd 3% 4 3x° = 5x=5 is 78&9\

D 13433 =3x-8 1 RATL PP PO PO 7gé;~

2 W3t 7)) 4) W aoxt-3xi-8 THTI

O



||

o -x+7 T x4 K o
8. Whatlsthe.s'umof e d 45t e __f/_
QQ x+12 I 3 z+l2 of
x+4 | 4%+ 8 -
2) Jx+l12 4 4) 3x+12 —
x+4 ’(_; dx+8
9. Factored completely, th 3 ’QSQ‘
. Factored completely, the expression 3x° — 3x - 18 is equivalent to
D 3d-z-6) DS ) Gx-9x+2) XS

@2_ 13;'%‘""3)(“2)%% J Lom&LeB 4) (3x+ﬁ)(x—3)’ggg_

oaly choite ¢

10. Four expressions are shown below.

(1) 2@x*-2x-60) QYO
I 4G -z-30 Y0
dx+6)x-5 320
IV 4x(x-1)-120 )
The expression 4x* — 4% - 120 is equivalent to
1) TandIl, only A3)LIIL and IV
2) Hand IV, only 4) 11, III, and IV

174
11. Which trinomial is equivalent to 3(x - 2)* - 2(x - 1)?
1) s-2-10 0
2) i -ax-14 by
3) sx'-14x+10 VD

&3 - 14x+ 14 | _
7’ i

12. When factored completely, x* - 13x* - 30x is
1) xx+3)x-10) O
2) x(x-3)(x- 10) O'
BDx(E+ 2)(x- 15) 0O
4) x(x-2)(x+15) Qo

13. The expression x* - lqﬁqigs equivalent to
D )-8 493
2) -8)-5) D1V
AR+ -4 99$Y
4 -0 -9 )
57

14, The expression 3(x* = 1) - (x* - 7x + 10) is equivalent to
D a*-m=+7 137

' +7x-13 )7
3) w-Tx+9 |2

4) e~ QTFf

)



Multiple Choice Strategy with Equations
Store each potential answer ( STO — X)
Type in left hand side

Type in right hand side

See if the match up

*Check all potential answers

1. What is the value of x in the equation 2(x—4) = 4(2x+ 1)?
(? -z = Dztd
) 2 gz O
4 £O
4) % 1 £%

2. Solve for x: 15x—3(3x +4) =6
1)1 -2 By3 (=l

1 1

2 ! 4 = 7

172 Y3 ~Ab

-1540
3. Which value of x is a solution of J—i:“é”?

1) 2 ~#Y% ) 10 5E S
LR Y. @ -15 o .

37 32 3= a

4. What i the solution of 2% = &_%32?

1 %F% @) 6 529
2) 5 q 4 H 14 gx23

".25?% 7 3
. i . 2 26

5. What is the value of x in the equat1on;—3=??

AN __iq -\q .
W-= =7 3) % i3 #2086
) 1 g £ =005 H 8 =L 3

) _1 _ja#-20% ) ,{I;j.,q

6. Which value of x is the solution of the equation 2K

\ 306
W6 =3 )15 2T 44
2) 10 2‘%;5{ 930 N



7. Solve for x: %(x+2}=x—4 |

] v b—; : ll
égs bz Y 3) 15 S ».
13 g=4 42 1$Z19
8. Which value of x is the solution of §+x;1 =x7
1 %#{ 3y 3 323
2% =l _ 4) -3 _ !
27 223
9. Which value of x is the solution of :;x__f = %?
) 1 2
C el 23
1 [
D1:2=2
3 4 AL A%
4 4 oot

10. Which value of x satisfies the equation % Ex + 29—8 ] =207
o825 =30

2) 8.89 443 720

3) 1925 4S5k Z _’[ilo

4) 492 105,563 220

6

1) -19.575 (e pis#le %) 163125 13.aokas Zlb
@D-18325 |p=lb 4) -15.6875 13. Sssu” £l

11. Which value of x satisfies the equation 2 [% - x] = 167

51773
1) 3.06 Qs Lo 3) -0.43 .$0b ;/6,0‘4
® 04 Lo =0 4 —g793 2qdd £loy

12. What is the solution to the equation 1 [x+ i] = 1.047



Equivalent Expressions
Use multizle choice strategy! See if the two expressions are equal.

S Bl
1. A computer application generates a sequence of musical notes using the function
Jlm) =(6(16)”, where » is the number of the note in the sequence and f{») is the note
frequency in hertz. Which function will generate the same note sequence as fin)?

1) gm = 120" 3 E 3) poy = 12y 131 E13
k() = 62", 597 BYY. 4 k()= 6B (0.q17]. B\

43l

2. The function fTx) = 3x* + 12x + 11 can be written in vertex form as
DAD=Cxr6P-25 12T g =3@+2?-1 43|
2) fix) = 3x+ 62~ 25 142 4) M= 3+ 2+ 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, D‘DD@.SI)’. Which function is equivalent to
the original function? REES

1) 7= 15,0000.9% .14~ 3) 5 13392

V= 15,000(0.9)°
EDv = 15,0000.9 1 §33 4) B e
v=15,00009)° §5S7..

7557,
4. Nora inherited a savings account that was started by her ng years ago.
This scenario is modeled by the function A(#) = 5000(1.013)"*%, Avhere A(f) represents the

value of the account, in dollars, ¢ years after the inheritance. Which function below is
equivalent to A(#)?

1) 4 =5000[¢1.013]% 126279... 3) A@ = ooy a.an® 1. M. 837
2) A = 5000[(1.013)" + (1.013)*] G DA() = 5000(1.013) (10137 Y597,
1Ds4asS-. . -
S =Y

5. The number of bactetia grown in a lab can be modeled by 2{) = 300 2*, where ¢ is the
number of hours. Which expression is equivalent to P{)?

1) 300e8 3.2 EH_ 3) 300" 2* Qyd..Es”
@330- 16 gla,...EN 4) 300%e2¥ 3. h. FSos—
754%....

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

D =2400083)" O GLr() = 10(1.986)' GSHS =
i s
2) €9 = 100083)" | 5. B0 4) o) = 2401.986) F 2



Evaluating Functions
Algebraically: Substitute the value in parenthesis in for x.
Graphically: Find the y value for the x value that is in parenthesis.

LIf f(x)=6x-3, g(X)=—+x, h(x)=24x*+2 find:
2) (3

B3 Hows @400
'F@) =33 4\}% =3 40) =0

e) g(4.2) f)h(1) g h(7)

N = A4V EL 1) QTR =g
D=3 = 9J3 =280

2. fx 2(x)
Y y
A ey &
1600 ——— s*g
o 1500 . _" £ 80 ol
3:* 1400 i T ol LN
5 13mum.\ e N
® 1200 £ VY Y »
> 50
& Ho0 o < V4
i 1000 2 40 SN o4
» % o < T e X
g S 10 2 4 6 8101214181820 2224
Distance Hiker Travels {mi) Time {hours)

a) Evaluate f(4) b) Evaluate f{12) ¢) Evaluate f(1)

Ad<looo Ry =Isro {i)=13c0

d) Evaluate g(6) ¢) Evaluate g(18) f) Evaluate g(24)

A=®  908=20 93)= 535
308 flx) = 57 - [%m 3], what is the value of /{8)? {(%) . —}9{%)”‘_( JLT(%]{B.) - ;,7

D 11 27
2) 17 ) 33



Y@l =a)>38g = 153

4. 1f k(x) = 2x* — 3%, then k(9) is
1) 315 3) 159
2) 307 4] 153

ix

5. The graph of flx) is shown below.

What is the value of f{-3)? oS
e 3) -2 / A
2) 2 4 _4 \ x

6. Lynn, Jude, and Anne were given the function fx) = -2x? + 32, and they were asked to

find /13). Lynn's answer was 14, Jude's answer was 4, and Anne's answer was +4. Who is
correct?

)2 Lynn, only 3) Anfhe, only ; 'ﬁg’): ”QL%)’J *33-
2) Jude, only 4) Both Lynn and Jude ‘F{,—%\ B ' L}

5. Faith wants to use the formula C{f} = % (- 32) to convert degrees Fahrenheit, f, to

degrees Celsius, C(f). If Faith calculated C(68), what would her result be?
(1)) 20° Celsius

2) 20 Been C((o%):)-%ma)
4) 154° Fahrenheit CC ((/ % 5 %

6. If /) = (m— 1)* + 3n, which statement is true?
Y f R

b " = x - = -" 3 {’ o b
Ty QN3N

Y FD=LHAN 2 (s 3(-15) =

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

-2 ~4fo0 D2 1293

7 2 Y=Y 4 4 ) £1d



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

D -2 j()=3()-2= ~§ D 2 j@&)=3@)2=Q

| Jb(*l):t-am:o 3 ‘i%);?gm:_‘a

A 52321 =4 VA 502303 =y
b=l =4 o) = MR =y

8. As x increases beyond 25, which function will have the largest value?
D n=15 |k =B850

2) gx)=15x+3 i:‘SQb\{S’.:—"-[Sf'%

8 k=155 + 156 LS () =27372%

9. What is the largest integer, x, for which the value of fx) = 5x* + 30x2 + 9 will be greater

Do adad Sde 31=2€7
%) § S+ ta = DQL{US( ¥ =4s6(
apo Sy \v3caY P = 35HM - 3s a3
2 10 SIRUATHY > S3009 W = 57 X

10. The function g(x) is defined as g(x) = ~2x? + 3x. The value of g(-3) is

éﬁg) U e ABY R E3)=A] 3) 27

4) 45

11. The functions fx), ¢(x), and 2(x) are shown below.

Tx)
4

~NJ

6 5

i

When the input is 4, which functions hﬁéhe same output value?
1 x) and ¢{x), only 3) g(x) and p(x), only
#lx) and p(x), only ép %), gx), and px)



Number Properties

24+3)=2e4+2e3 Distributive Property
4ep=0604 Commutative Property of Multiplication
24+ T=T+2 Commutative Property of Addition
St(2+ 3 =(+2)4+3 Associative Property of Addition
S5e(4e3)=(504) o3 Associative Property of Multiplication
4+0=4 Additive Identity
Tel=17 Multiplicative Identity
5+-5=0 Additive Inverse

1
4e Z =1 Multiplicative Inverse
3e0=0 Multiplication Property of Zero

2 _ g 2 i
4(3x +2)—9—8x +7—)4(3x +2)--8x + 16 Addition Property OquualIt}’
2x+8=4x+4 > 8=2x+4 Subtraction Property of Equality
2x* =8x+10 > x* =4x +5 Division Property of Equality
2x+5 ;

a8 52 2x+5=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)

1. Which property is illustrated by the equation @x +ay =Q&:y}?

1) associative @) distributive
2) commutative 4) identity

3)';3;'\'—0,151 o with Same H/Ufy
2. The statement 2 +0 = 2 is an example of the use of which property of real numbers?
1) associative - 3) additive inverse

£)) additive identity 4) distributive

3. Which equation illustrates the associative property?
DX+y+z=x+y+z Nx+y+z=z+y+x
2)x(y+2)=xy+xz @(x+y)+z=x+(y+z)

Y duo ses o Paltabuss goped o 550 /o y

4. If M and 4 represent integers, M + A= A+ M is an example of which property?
(@ commutative (3) distributive |/,

(2) associative (4) closure v, m‘p{r\b

5. Which equation illustrates the multiplicative inverse property?

ya-1=a @di]-1 al wh i) goned

2)a-0=0 4) (~a)(-a) = a?



At
6. Britney is solving a quadratic equation. st st€p is shown below.
Problem: 3x° - 8- 10x=${x+3
Step 1:  3x° ~ 10X5°8 = 6x+ 9
Which two properties did Britney use to get to step 1?
1. addition property of equality
II. commutative property of addition v

I1I. multiplication property of equality
IV. distributive property of multiplication over addition /
3) HandIII

1} IandIII
@ IIand IV

2) IandIV dﬂ&,y\.\‘&

ork to solve the equation 2{6?:2 -3=1 1x* - x is shown below.

Step 1: 1222 - 6= 112" - x

Which property justifies her first step?
1) identity property of multiplication 3) commutative property of multiplication
2) multiplication property of equality @distributive property of multiplication over
subtraction

8. In the process of solving the equation 10x° - 12x - 16x = 6, George wrote 2(5x° — 14x) = 2(3),
followed by 5x% - 14x = 3. Which properties justify George's process? 2 -
A. addition property of equality

(B)division property of equality
C. commutative property of addition

(DY distributive property
1) AandC 3) DandC
2) Aand B &» Dand B

9. When solving pz + 3= 8p -7, Kate wrote pz + 12 = 8p. The property she used is
1) the associative };F;{uerty +71 3) the distributive property
2} the commutative property (AP the addition property of equality

10. John was given the equation 4(22 + 3) = =3(z - 1)+ 31 — 11 to solve. Some of the steps and
their reasons have already been completed. State a property of numbers for each missing reason,

(4@3}=—( -1)+31-1la Given

Sa+12=-3e+3+31-1la dﬁ’\'ﬁbfh\l@ p'{DW(t_“\

Cotnbining likke terms

Ba+12=34—14a
H4 o H R
L'E’Zar+12=34 qq QD{[/II\'IU’\ {)mﬁub o?‘ -@];le)y

11. A student is in the process of solving an equation. The original equation and the first step are

shown below.

Onginal: 3o+ fi=2-5a+7

et W maved Yam G,
Stepone: 3a+6=2+7-5a
Which property did the student use for the first step? Explain why this property is correct.

(smmatie m@mj b e ordec (;l/\anjm{. .



Rational vs, Irrational

Rational Irrational
Ends of continues with a pattern Never ends with no pattern
Fraction T
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 result is almost always irrational.

1, Which statement is not always true? _ @ )(
P The product of two irrational numbers is irrational. I @ ‘-& :
E

2) The product of two rational numbers is rational. <~ L=

3) The sum of two rational numbers is rational. ﬁ’ L[Q:Q ! /
4) The sum of a rational number and an irrational number is irrational. Q =T

2. Which statement is not always true? /

1) The sum of two rational numbers is rational. £ ) =}Q 3 —

The product of two irrational numbers is rational. T~ __Q'CDX -
3) The sum of a rational number and an irrational number is irrational. & +T= 13 l/
4) The product of a nonzero rational number and an irrational number is irrational. Q ‘I .’__’j-," /

3. Which expression results in a rational number? P§ 25 |

1) Pz - J2PR-T=F A BN RR=R

2 +J35 w J50 e T= 4) 3.5 42405 —
R e e

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. Given the following expresjs_,ions: T TT= DarT
I --§+%M=Q— 111.[«5}[4%] 2. J5= g@
II. %+ 2RIy 5. [«f{?] 2N<P.

Which express{son(s) result in an irrational number?
_TI, only
2) III, only
3) LOLIV
4) II, 1L IV



6. Which expression results in a rational number? r=.2 T NF)

DI+M  _BYN+P ’ . -
2) M+ N 4)P+L ﬁ= i;\_g;gjs
P=5 R

Y - .
7. State whether 7- «/2 is Fational or irrational. Explain your answer.
£-T=T Ac fﬂljrlbﬂraf nines anilk bosal
o 5 ifjtiong)
- ; J;;”-.‘-Qor B il .
8. Determine if the product of 3+/2 and 8+/18 is rational or irrational. Explain your

answer. | 3@‘ 5 b’}% _ ;)4(0) _ Q
‘-hbﬂa{ - 20 oo qitckoml pumben !
T

| | (f/ec@cét * "
kol o iffakingl Ty dhs case, ik wo ool
9. Jakob is working on his math homework. He decides that the sum of the expression

L, 83 must be rational because it is a fraction. Is Jakob correct? Explain.

u-+..........—...

2\ NJ/a /ahm[ {)20,3 on i [fatom] S

£ +IT=
([fational
10. Ts the sum of 3~/2 and 4~/2 rational or irrational? Explain your answer,
T+ =T"

',I]WOM - Diton | Plos il Jiona | 15 Hi0/q \ ,
11. Ms. Fox asked her class "Is the sum of 4.22 and '\E rgf'rénal or irrational?" Patrick
answered that the sum would be irrational. State whether Patrick is correct or incorrect.

Justify your reasoning. Q-+I— -
) ) ﬁ{i{é/}q | Plos iitehional 3 il Lonel,

12. A teacher wrote the following set of numbers on the board:
Explain why « + & is irrational, but & + ¢ is rational. :
e b (20

=¢\fﬁ b=2.5 C'='\,l25 a{’b 'Lc' .
T N PS up=T D0w0=R  fatoll bl
_— R . TH =T .
e < Tl + akml  aond + LD g _
& S illhon| ksl polfect @A,
13. Is the product of ~16 and % rational or irrational? Ex?)lain your reasoning.

e pen
(il H> g polival is - gariom]



Polynomial Standard Form

A polynomial 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 leading coefficient

Write the following polynomials in standard form, state their degree, leading coefficient,
and constant term.

1. 9x* —x* +1+2x° 2. Sy+id—3y°
X
DKHAXTH] =By 7e59 4
d@/ﬁﬂf(ﬂ | gﬂ/zefs B
wﬁfdlﬂ LOQ%UPA‘H ; pf’)j (w%(_]_@/u _3
Conskank-Me. | Constent dum' S

3. An expression of the fifth degree is written with a leading coefficient of seven and a
constant of six. Which expression 1s correctly written for these conditions?

1) 6@-&){" +7
2) 7% -6xt+5

3) @ -x'us
@7;@+2x2+6 _

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

Lot5xt—6x+ 38 -1 X
IL 12x° + 8x + 4 v

L 22+ 852+ 108~
Which student's response is correct?

1) Tyler said I and II because the @Fred said IT and III because the
coefficients are decreasing. exponents are decreasing.

2) Susan said only II because all the 4) Alyssa said II and III because they
numbers are decreasing. each have three terms.

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

~47+ 82" - 22° + 5. He then had to state the leading coefficient of this polynomial. Pat
wrote down -4. Do you agree with Pat's answer? Explain your reasoning.

Y Hy [0&?’%\‘ Gorl ¢ Y o whh e Y ot
oned 1S

19



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

I 15x* - 6x+3x° = 1
IL 12x° + 8x+ 4 4
I 2x° + 8x + 10x
Which student's response is correct?

1) Tyler said I and II because the @_F red said II and III because the
coefficients are decreasing. exponents are decreasing.

2) Susan said only II because all the 4) Alyssa said II and III because they
numbers are decreasing. each have three terms.

7. Students were asked to write 6x° + 8x - 3x° + 7x" in standard form. Shown below are
four student responses. i Y )
Amne: 7 + 85 352+ 5 hidhey b 2xporeg b Siskand Hhin c&c/mygg ovdt~
Bob: -3x" +6x° +7x" + 8x
Carrie: 8x+ 7x" + 6x° - 3x°
Dylan: 8x- 32 + 6x° + 7x’
Which student is correct?
@) Anne 3) Carrie
2) Bob 4) Dylan

8. Which polynomial has a leading coefficient of 4 and a degree of 3?
D) 3x*-2x* +4x-7 3) 4x* -3 4247

2) 44+x-4x2+55° ) 2x+x2+@

9. Students were asked to write an expression which had a leading coefficient of 3 and a

constant term of —4. Which response is correct? ;
3 3 .
1) 3-32x —54?: 3) 4—;’x+ 31: /’7(64)!“!4‘ L LP//V}
B 7% -3 -4 & -4 +3x* - 4
. o va (e Fuinf
10. An example of a sixth-degree polynomial with a léading coefficient of seven and a
constant term of four is

1) 6" =x" 4 2xe4 3) 7t 642t
4+ x4+ 7x5 - 32 4) sx+4ax+7

11. What is the constant term of the polynomial 42 + 6 + 3d*?
6 3) 3

2) 2 4) 4



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.IfA=3%% +5x-6 and 3=-2x?~5x+7,then,4~3equa1s
1) —5x2~11x+13 ( ZXRZSKA) - (~ 2k ~bx #1)
~2) 5%+ 11x - 13 2% 24 Sx-b

3) -5x%-x+1 2 Ly
4) 5x?-x+1 +~31<__l-(-"-£—;7
SHIX-13

2. What is the result when 6x2 - 13x + 12 is subtracted from —3x? + 6x + 77
1) 3?7 +19

2) 9x - 19x+ 5 (=2 %Hox#7) AhxBxHY) =3 Hox +T

3) ox?-7x+19 2 4|2 - o
" 9x% +19x -5 > *{M L

3. What is the result when 4x? — 17x + 36 is subtracted from 2x? — 5x + 259
1) 6x%-22x+61

2) 2x?-12x+11 (- SX"J.S“)~(%(1-|'-7;+3 6) e Sy

3) —2x®-22x+61 L =Y+ 7X-3b
A e 12e-11 W

4. Which expression is equivalent to %,g?q) --@3)?
1)-2g-1 3)-2g-7 T .
2)-2g~5 A -2g- 11 03 3-89 5 :lj H
fi B

—SX_F
5. What is the proguct of 2x+ 3 and 4x° - 5x + 67 ﬂi; 5);([ b
D) 8f-2e e 3xe18 (D y2) (U Y=SXH0) AX §/-@V{-QXJ
2) 8x®-2x"-3x+18 ! 41, 7 N
A 8%+ 2% - 3x+ 13 3 })/K‘ %

4) 8x*+2x% +3x+ 18 g P X : Ig
AN X*RIx*=3x 4

6. The expression 3(x* - 1) ~kx* - 7x + 10) is equivalent to
1) 222 -7x4+7 2 2

22 7= 13 %X—g‘_x 1.’);(-[0

3) 2x*-Tx4+9

4) 24 7x-11 QXIHX’IB

/"‘"/
—qxHax->

lia



7. Express in simplest form: (3x® + 4x-8) - (~2x% + 4x+ 2)

BN -E
FO-dX -2

S0
8. Express the procfuct of Ex:) +Tx - Jz() and x + 5 in standard form.
) S0, T
X [5; AP0 P HIKHSX=5T
S B850

B

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

TS Oy XEEXAY

£ )

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

Sx% @ 18X bx=A¥
@+~ x

11. Given that /x) = 2x+ 1, find g() if g(x) = 2[Ax)]* - 1.

AN |
gxHext |
KXAEX H




Solving Linear Equations and Inequalities
1) Get rid of fractions (Multiply by the LCD)
2) Getrid of parenthesis (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 direction the inequality sign is facing when you write your solution

i s bt 26N - ey 2 -7'17 x=30.7]
QIR DR o U2 kRl 3 ;
~Ix

UN~a9= . DX o 7
-—..‘,37( — -37‘
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MM@W L C ) o s

=5 A =Xoln-3] 73
W= %mmt 1570 I jé;@,, ol A=

< =20m-bo
%X“fc% 7 & ﬂ7ﬁ:n

15340
@ | |S= BMWO
l |
((%;3/(“12))%;)%[—%& }j(;(ms (4 8 %{
_M)#&X»— ~I5X + ) \§ -~ 6@3) lobx
A = - I 1§ =KD =13 @
—-%:49&84 3/%3’ l&x
—ay P Fox
=~15X

| -1
=3 =

11. When 3z+ 2 = 56\4) is solved for x, the solution is

35 3424 Sx-do Dgf& X 2|
o

f&xs—ll “Lx  Ax
xz 11 .‘i——ax-QO
+§a FO | &%

12. What is the solution to 22+ 8 > 3k -6

A <I4 t ~h i@h ; /('/>}/)
) 514

" G>h-b /NN
3) k>4 O +Ho
4) k}% +
13, The solution to 4p + 2 <ge;\5) is c?ﬁ_gp <j

> b pr+a.§ o a3

e

—.(lq)

p<

19



14. What is the solution to the inequali fé q ‘g 4‘— Bé + q\(

&, -1 £ “‘x
2) Lé i 16> 3+ §)<

Y5 3p 30 & -1

-5

525k /7
15. The 1 1nequa @A is equlvalent to '—-ﬂ 5
L2

x >9
D .2 9] K3 q5<5><
3) x<9 j&/ / Ci

4 4.3 < 5X ~c)°f < ><
< 5 +a - 9 ({ Ci
18. ‘i\flgich value would be a solution for x in ;l)w Ilraequahtijgﬁ 4x :(.72] _ ] lj /, )w
> 1o DG
Samlm HUL i p 'lf‘) yhon d;wd:g é____—-—————> R /@ng{/ P’WW /0
by & Mgahie X. ’0
17. Which value of x is not contained in the solution set of 7x—3{4x—8) % 6x+ 12— 97
3)8 f el Al J
26 4; 10 7&'9’( ta{ LgxHd=dx 7 lglﬁxﬁ 2
- Y4 ~%x+) o=
l yali 1ot 26 SXrIE =5 575 =20
‘}M-Mﬂ V F £Sx i xZ

18. Solve the inequality below to determine and state the smallest possible value for x in
e qution set.

+3) £5x-3 Q _,J X?_é
?@94 Sx=3
é x
E, - B ~
19. Determine the smallest integer that makes —3x + 7 — 5x <15 true.
~ExUST el
<4 =

~gx <& lo]

%
Y>__[ 20



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

1. If abx — 5 = 0, what is x in terms of @ and 5? %X—?f_o
Dx-= 1% +S
ab ,

2) =__55 Q%X—':S'

a
3) x=5-ab ab

4) x=ab-5 X__,_g
—C?,b

2. The formula for electrical power, P, is P = iR, where I is current and R is resistance.
The formula for / in terms of P and R is

1 [PT 3) I=(P-R)} _P_"“:P"‘Q "_I
R

.. ( 8 sk %’zﬁa

3. Boyle's Law involves the pressure and volume of gas in a container. It can be
represented by the formula 2, ¥, = P,%,. When the formula is solved for 7,, the result is

1) P, @‘% P,V,-::l% / P,\/, = ID;

2) L& 4) PV, V‘Z_ .
P 4

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

S=166 n-ﬂ S+3&o 158 S#o =/
S=1%0 /) g0 V8O ¥ /%0
o
5. The equa:non for the volume of a cylinder is ¥ = ar?h. The positive value of r, in terms
D =
r = ’\Th

ﬁ %:( | 21




6. The amount of energy, @, in joules, needed to raise the temperature of m grams of a
substance is given by the formula Q@ = mC(7, - 7;), where C is the specific heat capacity of

the substance. If its initial temperature is 7;, an equation to find4 1 temperature, T,
is (Q_ A ( ‘ Q___
1) Q 3) T+ Q = Tf" T\() -{-ﬂ)(ﬁ:;’ g T;\.

T, ws el 7 - e
@-I mg 4) f oo Q:mCT;_M N ol
Ty~ mot T Tr==7, (N V7N

7= |
7. The formula for the area o};{agzo%s{d %Eh(b, + bzh Express b, in terms of 4, A, = i
d 5. , b

A=hb,
—hba h j})‘bb; ¢

: 56 formula for converting degrees Fahrenhei to degrees Kelvin (X)) is -
A ;{;‘F TN S v T S

Solve for F, in terms of X, qz-: 5{2 5 ;;qg’ 3 S’ 5
—N3S —22a8.3

9. The volume of a trapezoidal prism can be found using the formul( P%% alb+ )i

Which equation is correctly solved for ?

D b=%+c 3) b=%+c szqhd)‘}-(:)
DL Q- Y=abhioch
a 4 ~ach —9ch =2 !3
' Ql~ach =ab
\ | GMLM, fé 5 i a ah
10. The formulal 7, =—|calculates the gravitational force between two objects

7
where G is the gravita 104 constant, A4, is the mass of one object, A, is the mass of the
other object, and r is the distance between them. Solve for the positive value of r in terms
of 7, G, M), and M.

{Q & :_émm}?_

1%
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In Terms of x
1) List the things you are comparing
2) Call the last thing x
3) Express everything else in terms of x
4) Create an equation to represent the situation and solve
5) Substitute x into your original expressions and answer the question

1. Jeff and Danielle collect basketball cards. Jeff has 4 less than twice as many basketball

cards than Daniell I they have a total of 44 basketball cards, which equation could be
uséd to determine the number of basketball cards, d, that Danielle has? ~Y1 g L,J, L~/
1) d+(d—-4)=44 3) 2d-4=44 :
@)(2d ~4)+d = 44 4) d+(4—2d) = 44 D

2. The Yankees won 6 less than twice as many games as they lost in a season. If there are
162 games in a s€ason, which equation can be used to determine how many games the

Yankees lost, x? :

1) 2x—6=162 3) (6+2x)+x =162 . Q% Q

£)x+@2x-6)=162 4) (6-2x)+x =162 i

3. Nicci's sister is 7 years less than twice Nicci's age, a. The sum of Niccei's age and her
sisfer’s age is 41. Which equation represents this r(;lationship? S: :Z ) 7
1) a+(7-2a)=41 3) 2a-7=41 - ol
@a+(20—7}=41 4) a=12a-7 N- A

4. Nadia has some change at the bottom of her purse. She has nine more dimes than quarters.
If the value of her change is $3.35, which equation can beé used to determine the number of

quarters, X, she has in her purse? _ i
1) 25x +.10x =3.35 3) .10x+.25(x +9) = 3.35 D x+9
2) x+x+9=335 A).10(x +9) + 25x = 3.35 §' X

5. John has four more nickels than dimes in his pocket, for a total of $1.25. Which
equation could be used o determine the number of dimes, x, in his pocket?

1) 0.10(x +4) +0.05(x) = $1.25 [\l ' ><'/‘4
@.os(x +4)+0.10(x) = $1.25 D R

3) 0.10(4x)+0.05(x) = $1.25 :

4) 0.05(4x) +0.10(x) = $1.25

6. Joe has dimes and nickels in his piggy bank totaling $1.45. The number of nickels he
has is 5 more than twice the number of dimes, d. Which equation could be used to find

the numiber of dimes he has? \ \ l {
0.104 + 0.05(2d + 5) = 1.45 3) d+(2d+5) =145 \\ ] a_”/{
0.10(2d + 5) + 0.054 = 1.45 4) (d-5)+2d=145 D

23



7. Jamie is 5 years older than her sister Amy. If the sum of their ages is 19, how old is

Jamie? 7 ‘\—b ﬂ
3/ AY3 X hxds=19
AlX 2 x4 g‘: |9
=19
F o>
8. Ben has four more than twice as many CDs as Jake. If they have a total of 31 CDs, how
many CDs does Jake have? i

B Oxdd - e =3 -
5. x| g\,@i(:%i AN

7 ?(27

9. A varsity basketball team has 3 less than four times as many senior as sophomores and
5 more juniors than sophomores. If there are 20 players on the team, how many are
sophomores?

lox £ ?-“’QQ

VXS Wish '8/

10. At midtown high school, the sophomore class has 30 more students than the freshman
class. The junior class has 20 less students than the freshman class, and the senior class has
50 less than twice the students in the freshman class. If there are 180 students in the schools,
how many students are in the sophomore class?

% )Sjgg 7 X445 %00 =50 =[50
F i IX -4 = I80
e

o SKeA2)

N 5O 55
S0! -

a4



11. A store sells grapes for $1.99 per pound, strawberries for $2.50 per pound, and

pineapples for $2.99 each. Jonathan has $25 to buy fruit. He plans to buy 2 more pounds
of strawberries than grapes. He also plans to buy 2 pineapples. If x represénts the number

of'pounds of grapes, write an inequality in one variable that models this scenario.
Determine algebraically the maximum number of whole pounds of grapes he can buy.

e 1 : R (VE Y RN
g ?:9*3 \Ax + o) ml) L'l(J_CIq) £ )5 /,W( o
P~ |.Gax +), 9K +S + §.4% £ A3 % s

' IS e =3

~j0.9% —109% —

12. Hannah went to the school store to buy supplies and spent $16. She bought four more
pencils than pens and two fewer erasers than pens. Pens cost $1.25 each, pencils cost

$0.55 each, and erasers cost $0.75 each. If x represents the number of pens Hannah
bought, write an equation in terms of x that can be used to find how many of each item she

bought? Use your equation to determine algebraically how-many pens Hannah bought.
Pencl’ X4 5@&%\4) F12SX +25062) =1l 2

per X  5SXEQQ HIZX v.I5x-1.5 =]
Sert X- ssx =l
St X 96%?,//;},.7%_

13. Franklin has a jar full of nickels and dimes in a jar that he is bringing to the bank. He
has one less than twice as many nickels are dimes. If his coins have a Value of $5.95, how

many dpes he have?
N’ 3&1?[}) LOSQR-N) +lox = S %‘ %x*

D w x-0ShIx =S
: ?5()
:i } . ’ g)( "-Og = g-q S) Y

e . o ™ —i"‘: 0 S
ég NS )
14. Dave has four more quarters than dimes. He has six less nickels than dimes. If he has a
total of $4.30 in his pockef, how many dimes does he have?

ESCLEE

& X oSt wloxt st =430
D- >< 05%-.3 kI kasx+ | =9.30
N X6 Hw-' Lf 370

ad4=3
%“*f

Ty
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Modeling Linear Functions

y = Per/Eachx + one time fee

y = slopex + y-intercept

Slope = per/each, y intercept = one time fee/starting amount

Per or each (slope) goes in front of x, the one time fee or one time starting amount (y-
intercept) goes at the end. x represents what the per is for. For example, if something costs
$5 per hour, x is hours.

Same: Set the two equations equal to each other

Context for Linear Functions: The slope is the y unit per x unit. The y intercept is the
starting amount y units or the amount when x is 0.

L. Lhe L9Fa iring a commercial on television is modeled by the function
Cin) = @: +Where n 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 $900.
2) The commercial costs $110 to produce and $900 each time it is aired.
@3)—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.

2. The cost of airing a commercial on television is modeled by the function

C(n) = 1101 + 900, where n 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 $900.

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

3) 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.

3. A company that manufactures radios first pays a start-up cost, and then spends a certain
amount of money to mat ufgeture each radio. If the cost of manufacturing r radios is given
by the function «(r) = 5.257/+ 125/ then the value 5.25 best represents

;ierﬁ i

1) the start-up cost

2) the profit earned from the sale of one radio
@ the amount spent to manufacture each radio

4) the average number of radios manufactured

4. 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 + &Ox . Which statement
represents the meaning of each part of the function? TF e
1) y is the total cost, x is the number of months of service, $90 is the installation fee,
and $40 is the service charge per month.
y is the total cost, x is the number of months of service, $40 is the installation fee,
and $90 is the service charge per month.
" x is the total cost, y is the number of months of service, $40 is the installation fee,
and $90 is the service charge per month.
x is the total cost, y is the number of months of service, $90 is the installation fee,
and $40 is the service charge per month.



0

5. 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 dog in the shelter,
using the function #{x) = 30 + 2.40x. Which statements regarding the function #(x) are
correct?
I. x represents the number of dogs at the shelter per day. e
II. x represents the number of volunteers at the shelter per day. \~
I11. 30 represents the shelter's total expenses per day. f< ;
IV. 30 represents the shelter's nonfood expenses per day. v om "[‘W ﬁg
1) IandIII 3) I andIII

(2p land IV 4) IMMand IV

6. 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 «(¢) = 125t + 95. Which statements about this
function are true? X HTE

I. A house call fee costs $95. gy | Seo —

I1I. The plumber charges $125 per hour. .~

III. The number of_}_lggg_rs the jolg—ta:l-(-es is represented by . el e ot~
1) TandIl, only 3) I andIIl, only

2) Iand III, only d_z) I, II, and II1

e/~

)
7. The amount Mike gets paid weekly can be represented by the expression 2. 50a(+ 290;/)
where a is the number of cell phone accessories he sells that week. What is the co
term,in this expression and what does it represent?
%.50&, the amount he is guaranteed to @ 290, the amount he is guaranteed to be

/ /\be paid each week paid each week
) 2.50«, the amount he earns when he 4) 290, the amount he earns when he sells
sells a accessories a accessories

8. A car lﬁf es Albany, NY, and travels west toward Buffalo, NY. The equation
s

D =280~ can 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

speed of the car 4) number of hours driving

m.[I SpeC hoo™

9. The table below shows the height in feet, &{), of a hot-air balloon and the number of
minutes, ¢, the balloon is in the air.

Time (min) | 2 5 7 10 12
Height (ft) | 64 | 168 | 222 | 318 | 369
| RO HT | | |
The function 2(#) = 30.5¢ + 5.7 can be used to model this data table. Explain the meaning of
the slope in the context of the problem. Explain the meaning of the y-intercept in the
context of the proble

sh. The F&}W —- |
btk To ilel hugh! £ S bellr s 8743

Qix H\{ QQ‘I/CM nused %055t pec mmk



Pyx HITF
10. The cost of belonging to a gym can be modeled by Ci{) = 50m + 79.50, where C(m) is
the total cost for m months of membership. State the meaning of the slope and y-intercept
of this function with respect to the costs associated with the gym membership.

Slope’ The 9yin Cosks¥so pel moath \
Uat. The one dine regishickion Gee 74 so.

11. Omar has a piece of rope. He ties a knot in the rope and measures the new length of
the rope. He then repeats this process several times. Some of the data collected are listed
in the table below.

NumberofKnots | 4 [ 5| 6| 7| 8
Length of Rope |64 | 58|49 (39|31
(cm)

, Rix viTe n : ,
The equation y = —8.5x+99.2 represents this situation. Explain what the y-intercept

means in the context of the problem. Explain what the slope means in the context of the

problem. o' Ty lergn of Hhe mre docreases by .5cm per kol
Oxnf The infiel /{mﬁh & He nle s Tqram.

12. Tanya is making homemade greeting cards. The data table below represents the
amount she spends in dollars, f{x), in terms of the number of cards she makes, x. The data
can be represented by the equation f(x)=.75x+4.5. Explain what the slope and y-

intercept of /{x) mean in the given context. * X * I TF

) Shee: T}lﬂ wsk 15 895 perijlm#\y (a/c/

: 7,950 Yean! T ikl cost Sor Sopakes s §9.s0
9 | 1125
10 12

13. During a recent snowstorm in Red Hook, NY, Jaime noted that there were 4 inches of
snow on the ground at 3:00 p.m., and there were 6 inches of snow on the ground at 7:00

p.m. The situation can be represented by the equation f(¢)= %t where f(¢) represents

the amount of snow after t hours. What does the slope of the line represent in the context
of this problem?

ol T anust &5 510 o0 the gl el by 5

R ool
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14. 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, I 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) ¢=60-0.054

2) ¢=60.05d

3) ¢=60d-0.05

c=60+0.05a’ ol &a

15. At Benny's Cafe, a mixed-greens salad costs $5.75. Additional toppings can be added
for $0.75 each. Which function could be used to determine the cost, ¢(s), in dollars, of a

salad with s additional toppings? R Lw S
1) c(s)=575s+0.75 3) cfs)=5005+0.75
@_a(s) =0.755+5.75 4) cfs) =075+ 5.00

16. A gardener is planting two types of trees: ‘
Type A is 36 inches tall and grows at a rate of 15 inches per year. L

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

height. | A{H): | 5\,“.3('4 | SKE20 =(Oxdds ] ) .‘—é_ﬁ-a”/ |
By=toxpls T e TS S
SKH3b=4ss X=d

20 2o

17. 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 Q0%
hour. Green Thumb Landscapers charges $70 per hour plus a $1600 equipment fee. Write a
system of equations representing how much egch company charges. Determine and state the
number of hours that must be worked for the/cost of each company to be th_e;_s_age/. Justify your
24y

answer.
¥

INl="DrcHloo ToxcHja =100 / =

i —Jox
= d0X ox _
{ )=

18. Ian is borrowing $1000 fyom his parents to buy a notebook computer. He plans to pay them

back at the rate of $60 Qerﬁonth. Ken is borrowing $600 from his parents to purchasea = _ Ox
snowboard. He plans to pay his parents back at the rate of $20 per momﬁﬁﬁg

can be used to determine after how many months the boys mhwm;emine ‘
algebraically and state in how many months the two boys will owe the same amount. State the €

Th<loo—~ox [@{
PIN)=bew -dox |
Yo quont Yoy pup 05

Alasny s e oy il
"WW{fr\)QDaC(/ Y




19. Next weekend Marnie wants to attend either carnival A or carnival B. Carnival 4 charges $6
for admission and an additional $1.50 per ride. Carnival B charges $2.50 for admission and an
additional $2 per ride!) SUK

a) In function notation, write A(x) to represent the total cost of attending carnival 4 and going 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 rides Marnie can go on such that the total cost of attending each

carnival is the same. .Q@):L( ( f@ ")A*Q =)
M:L@xw ¥, Y i

BN =2x+.50 9(955 @%—B;,S%U 2 ody

/O)C
20. Central High School had five members on their swim teaptin 2010. Over the next several

years, the team increased by an average of 10 memb ear. The same school had 35 S e
members in their chorus in 2010. The chorus saw an increase of 5 members per W

system of equations to model this situation, where x represents the number of years since 2010.
After how many weeks will the swim team and the chorus have the same number of members?

SW=Oxts™ |ps=sx3s
)= SK3s5™ s 75X

21. Aidan and his sister Ella are having a race. Aidan runs at a rate of 10 feet per second.
Ella runs at a rate of § feet per second. Since Ella is younger, Aidan is letting her begin 30
feet ahead of the starting line. Let y represent the distance from the starting line and x
represent the time elapsed, in seconds. Write an equation to model the distance Aidan
traveled. Write an equation to model the distance Ella traveled. Exactly how many
seconds does it take Aidan to catch up to Ella? Justify your answer.

A(Y Wﬂdq‘

ﬁxﬂ):@“w
TS

x,—ﬁﬂf Sauds



Systems of Equations with Elimination

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. 3£3a b=3) ais3h=Il
7 (3¢ +9d=27) a+3b=1]) +31>~H
-l§d = 120

ﬁi, <4 *ar%i”h

4. l@x+3y~12)

ZLx+3y—-12) S(SX y-13]

2{<+ ' ;w =L Xt J&
=2y -3? BB

j’;— 23 .g(~3\<j~12

3. | (2x+y 3)

5, &l Byidy= 1) =3 x+4y--4l @)

'3(2x+yﬁ-8_) -2 (3x + S5y = -3)

wily {—‘63‘:-9‘4 QK{C‘-:—% - ‘f)/@-lg =l Q)(H
> =0 ;w({%) -4

114=0 < < i QX P’
= Z —17 4@’ Ny
- 920 %
7.‘_Whim equations will yield the same solution as elow‘? é
2(x-y=
By =l

T @) 2x-2y=t

1)

2x=3y=~-1 = 2x=3pe=-]
2) -2x+2y=3 4) 3x+3p=9
2p~3y=-1 2x=3y==]



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

D=t 3) D+ Q=130
10D +.250 = 30 25D +.100 = 4.80

@ymgm 30 HEro=asr—
10D +.250 = 4.80 25D +.10Q = 30

% 13. Alicia purchased H 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
C/egations could be used to determine how many of each item Alicia purchased?
)

350K + 2.50P = 43 3) 3.50H+2.50P = 14
H+P=14 L

2) 3.50P+ 2.50H =43 ) 3.50P+2.50H = 14
PeH=14 __ Poeied—

“ ¥4. 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, @, and how many child tickets, ¢, were sold?

+o =150 3a+e=150
10.25a + 7. 75¢ = 1470 T5q + 10.25¢ = 1470
) et Ha+e= 1470
10.25a + 7.75¢ = 150 T.75a + 10,252 = 150

|0 ¥, 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.

- S (qro=log) ato=I0¢
| (F2e=BT) anlel
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16. Dylan has a bank that sorts coins as they are dropped into it. A panel on the front
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 $_/§5,1ns1de 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(cl +@=40o) =4 :
. »odw%“”‘ ﬁﬂi}?:ﬁi

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? L
= atp=14s

- ¥ lawp=lis
=S~
((75:‘2 td Op=331.50 | @% l(& L

—9%-175P= SAKTIST G=loo
f)ﬁ

115G +a, §Q0"~ 330 SO

5P = 1815
@;5
18. Last week, a candle store received $355.60 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?

D.ag( 0= 20) SH=0
: g Y = §é’ ) 1</=aA(
| (pags 2195 f;q @03 SHEE0)

IO gs-[0.4%

7y

(1

e S -
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14. 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 the shelter on Wednesday?

3Sc +$0d ~gq5p @M'C‘f é@f\aa\

0.35(%) +S.50(14) = %450 | ;)’;ic?w _g]c;jo]
95.% £%4.50 2,35 +5&d = 84,50,

Nl “‘3_'1;C =3ls
45 35

15. For a class picnic, two teachers went to the same store to purchase drinks. One teacher
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
equatlons to represent the costs of a juice box, 7, 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 1 of e equations to justify that Kara's prices are not possible.
Solve your system of equations to determine the actual cost, in dollars, of each juice box
and each bottle of water.

-1‘( (\ﬁj -#39% = lq»qa\) 1$(.s2) n\a(;z?b =993
1435 +bW=[570 993 = 4.9 |
\(S( | ls2) +30.33) £1527¢4 !
__D. j,f«lt\ng -NE.g \Sb 21576 X
25 rbtw = I83.l¢ |
Ww = Uy V&5 1009q) =143

50 ' =N
20 \§ \-’) g = ,../)W

lKJ \J l)@/

L%'



16, Two friends went to a restaurant and ordered one plain pizza and two sodas. Their bill
totaled $15.95. Later that day, five friends went to the same restaurant. They ordered
three plain pizzas and each person had one soda. Their bill totaled $45.90. Write and
solve a system of equations to defermine thﬁice of one plain pizza. [Only an algebraic

solution can receive full credit. ]
2 (prx=lsgs) P3P Prds dses

| (2p 155 =45.90) P+2045)=15.45"

2p s = -2 PEd =154
& ~ o —3.4
TR
-] S = -Isq b} —
17. A recreation center ordered a total of 15 tricycles and bicycles from a sporting 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. Based on your graph of this scenario,
could the recreation centeﬁhave ordered 10 tricycles? Explain your reasoning.

2 (YESKs No, +h '
| é}: }=39) ™ ol § gl

x:-‘;) Jy=—30
ik +3} =3

18. Franco and Caryl Eent to a bakery to buy desserts. Franco bought 3 packages of
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 brownies. Write a system of equations that describes the
given situation~-Determine the exact cost of one package of cupcakes and the exact cost of

one in dollars and cents. Justify your solution.

- ?cﬁb 1a) 3@4@5:101 @@@
3(ac b= 3 4qas)=lg opes: 33 5O

~f-db=3% 3r¥5=

—

T 3 }-\%:79- Ik '
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Writing the Equation of a Line
Find slope and y intercept!

m_% B!

X =%
Substitute the slope and the coordinates of a point 1'
Distribute and isolate y in order to put it into y = mx + 5 form if necessary

Write the equation of the line that passes through the given point and has the given slope in
point slope form. '

1. (27),m = —4 3, (4,—5),m-= 6
is =2l
, y t-s’zé)(:gi
0 ™ Gob-29
4, (—6,-2),m ; ;
)= i)

= -3
@4@ :—n)
Write the equ:fion of the llne passing through the glven pomts in poin

inte form —
é:’/(f: ggs) —a y dUFg) m= ':7'5:(1?\ = ?)
m=-d : i

ope and slope




1) y+6=-2 (-

@y—2=§(x+;)

|
2) y+2=%(x—6) L’J—Q: ‘?(XJ.&) 2) y+6=-2(x-1)
3) y—2=3(x+6) B P-6=-2(x+1)
4 y+2=3(x—06) 4) y~6=——é~(x+1)

37



Graphing Lines
1) Put equation into y = mx+b form.
2) Begin with b. Plot the y intercept.

rise
3) Apply slope ( )

un | -1
n=- Mm=""""
1 _iJC—Z . 3’ 2 y=—x+5 b::§
772 ba—d. =
¥
\\\
,( * * P
¥ .qi L, —g,
2 m=3 5 h="2
3, P P P 3
T3 b=- YT L=l
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N
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P \
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m=.2 =
" 1 h=|
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Systems of Inequalities

< shade below dashed line = : shade below solid line

>: shade above dashed line 2: 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 inequality.

1. Graph the following systems of inequalities on the set of axes below:
Based upon your graph, explain why (6, 1) is a solution to this system afid why (-6,7) is not a
solution to this system. '

- ¥ !
™ Wi\ =S L \
2y = 3x- 16 %}._zé—{-b J >_‘)\, P TIREPETS LK
- "\ » />< N g

¥+ax -5 >2 % » ¥
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Ihy fim 1> pot Wil e q NN
\ N\ //
ashd 1% aasns

2. On the set of axes below, graph the following system of inequaities:
Determine if the point (1, 2) is in the solution set. Explain your answer.
dy+3x 514 : N §

¢\
dx-y <l ‘3{% . \‘;\ ’A.\
2 %
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3. Solve the following system of inequalities graphically on the grid below and label the solutlon

S. ;
Is the point (3,7) in the solution set? Explain your answer. / /VZ / /
]

3x+4y > 20 l“Q‘//
X<3y 18 Vv I’ ____; i 7 ] s
H\_’D\;O X ng(’“lg a - <’:« I,’j "
?ﬁf 5% HY  “ME A T T T
ELICI U A e
T = = =

s kY 8
b flo sl 9>3%6

1015 ot mdw ’
4, The sum of two numbers, x and y, 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 reasoning.
v XYY
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5. Jordan works for a landscape company during his summer vacation. He is pald $12 per hour
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 Jawns and g represents the number of hours planting gardens, which system of

inequalities coul,d/Be used to represent the given conditions?
ﬁmgma 3) mergsdn v
12m+ 14g = 250 12m + 14g < 250 >
2) m+g2dd > 4) m+gz40
ldm+ l4g £ 250 12m+ 14g 2 250

6. Edith babysits for x hours a week after school at a job that pays $4 an hour, She has accepted
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.

4 Ty xwds el s

b X, >qu
. W 5 e !
/] 21
=k > “_QX #lo
/ ™ // // // -
AR T
) A i
AINEY A ,
Vi / //
4 ' ] P a
/ = / // /
// // / i/ ’/
A / )
/ b4 / - i 1
7 7 / w
w0/ / 20

Determine and state one combination of hours that will allow Edith to earn af least $80 per week
while working no more than 15 hourj

0

( > )(XV‘ Q’J
b i e




7. An on-line electronics store must sell at least $2500 worth of printers and computers per day.
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 meet/all of the constraints. Explain how you obtained your answer.
Y J

ATV fﬁ%? 1S5t
/ / // Jimy A Ay, | qu @X )
; N e e
TN / 2 P
é /fl q E%/ / }/ / l/ / E)é XL\{ ,:{49 O
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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. If x 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 answer.

| | 7140 S 210
ﬂﬂﬂﬂﬂﬂ ~1. DX %—’75&
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9. The Reel Good Cinema is conducting a mathematical study. In its 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's-goal. Explain whether she is correct or incorrect, based on the graph
drawn.
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Modeling Exponential Functions
Exponential/ Interest/Depreciation Problems: 4 = P(1+r)’, 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=500(1.2)": 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 equation
represents the balance in the account after the 2 years?

1) 4=1000(1-0.013) 3) 4=1000(1-1.3)°
é)’ A= 1000(1+ 0.013) 4) A=1000(1 +1.3)°

2. Dylan invested $600 in a savings account at a 1.6% annual interest rate. He made no deposits
or withdrawals on the account for 2 years. The interest was compounded annually. Find, to the
nearest cent, the balance in the account after 2 years.

A: ek A= 0025
r ol A—G(D(Holu)

A=lo(lol)
‘P 9’3 A car worth $41, 235 depreciates at a rate of 11.5% each year. Find the value of the car after 7
years to the nearest cent? — .—

b=k ol=g-d?

P;‘! 02 hdigzs-Ls)]
3
U G

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
ears, what was the account worth, to the nearest dollar?

A= = (4|243
P=2070 Az, (1T A= 1413
A A=2b0(1.07)°

5. A certain car depreciates at a rate of 15% each year. If the car was initially worth $8125, what
is the value of the car, rounded to the nearest cent, 11 years later?

’Atzﬂ—a)‘ \
Y s )
h zﬁr“%?b -0
=1 A=>13
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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? Justify your reasoning. (-i /\OL?Q) 29

Vo APt
- 450 [/_qgf)( 03S !
W UﬁngUhU&ﬂ V=773 No !

(L ? U ’ 737900

7. The function ¥(t) = 1350" represents the value ¥{t), in dollars, of a comic book ¢ years
after its purchase. The yearly rate of appreciation of the comic book is

1.7% L0l 40=107)
“3) 1.017% - i
4) 0.017% ot7(lo0) =177

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?

It decreases 78% per year.

) !
.2)/ It fiecreases 22% per year. ___( e /I ;O/ r:,r)%{ ) Od)

3) It increases 78% per year.

4) It increases 22% per year. — —/ / r&ga\)
9. The equation 4 = 1300(1.02)7 is being used t(} calculate the amount of money in a savings

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

2) 0.02% growth ‘J‘_(—- 5

3) 2% decay

4Y"2% growth —\ (\-, OB‘OUO\
Y

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

Tk yalve! 2SS

)/(— €3



11, The value, ¥({f), of a car depreciates according to the function v() = 2(.85), where P is the
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.

=t o mistio
g ISt

=
12. Some banks charge a fee on savings accounts that are left inactive for an extended period of
time. The equation y =(5000(0.98)" represents the value, y, of one account that was left inactive
for a period of x years. at is the y-intercept of this equation and what does it represent?
1) 0.98, the percent of money in the account inifi

2) 0.98, the percent of money in the account after x years % ¢ h‘ ] Va /U 0
5000, the amount of money in the account initially il
4) 5000, 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 = 5100(" , 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,

l"( {3 whq\' L= .C[{
> s Hhe Jl/ =i (mov (loo)
PafonesS = :";%‘/ f 5Y
14. A population of rabbits in a lab, p(x), can be modeled by the function p{x) = 20{1.014)",

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 ’ &
[ O = IF

< H& m‘\ﬂq) ()umbef O‘F (Zcbb:b |
%[147,15 JrM@Mh rat. ‘“@gﬁf

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(z), explain what 0.5 and 300 represent.

200 LS {‘N \Y)i\fcl} Number Uf m,‘“@quy OJQ
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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 intervals ~_3)" equal differences over equal intervals

2) unequal factors 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 intervals.
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 givendata? | 0 380.00 ; A0
1) linear function with a negative rate of 10 560.49
change
2) linear function with a positive rate. of 20 832.63
3 change L4 - 30 1232.49
exponential decay function
/1’)/ exponential growth function 40 1824.39 K Q{ I
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

97 ¥l lr“ﬂ ¥ m |
[ O mU%mj bu\ G Qom\em‘r
(_y‘
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5. The function, #x), is shown in the table below. Determine whether #(z) is linear or exponential.

Explain your answer.

X t(x)

-8 | 100

-1 | 76 In<
1 5405
3 | 25405
8 0 oy~

Litac, % 1s clicrasn 3 a
Céq;iqn} Oimeunt

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 ii
2 8

3 16

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

iy
2) gx)
3) A)
4) k(x)

Yo, i+ i> mot sy b
0 (nslant amoort ~J

8. Which table of values represents a linear relationship?

x | f(x)
-1 128
0| -2 “%
e
2 6
N
1) a 13

2)

x | f(x) X | glx) x | h{x) x| k{x)
P | 1 I [ 1 |84} 1 |2 P
2 {oh |21 il el2l]2]s4
) L HS 9]
3 | 28 3]s 3 | 17,] TR
el H) Y
4 | 83 4 | 1a 4 | 24 4 | 28
x | 1(x) x | f(x) x | f(x)
A
1] 7 o I 1 o el (T T
0 1 + 0l =1 V) 0 0 ‘H
e B B
3 .
g )—l [¢
3| 8 H'f/a( I N R H
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9. During physical education class, Andrew recorded the exercise times in minutes and heart
rates in beats per minute (bpm) of four of his classmates. Which table best represents a linear

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

Exerclee Heart Exerclse Heart
Time Rate Time Rate
(in minutes) [ (bpm) (in minutes) |  (bpm)
o
0 0__|1+5, 0 8 147)
1 65 'F‘J / 1 65 l“‘)’
2 70 iy 2 70 .
3 75 t)‘)/ 3 R
4 80 4 70 i’"‘
2) Student 2 4) Student 4
Exerclse Heart Exerclse Heart
Time Rate Time Rate
(in minutes) | (bpm) (in minutes) | (bpm)
0 62 \~S§ 0 62 'r?)
2 g _|. 2 E 8 1
3 88 ?} 3 73 r)
4 90 4 75
. 03"3’3 . . .
10. Determine and state whether the sequence 1,3,9,27,... displays exponential behavior.

Explain how you arrived at your decision.

"Uiﬁ, i&r 1 thUQC{SMj l)d G (/'(Y)L\ﬁlﬁnf

< \P 10
YO " +O

v
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?

_br linear «~AY 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 per month. per hout.
2) A cab company charges $2.50 initially 4y A $12,000 car depreciates 15% 15% per
and $3.00 per mile. year. 1H£t[

pw/m
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14, Which scenario represents exponential growth? J~I P) I LWI//X:WJ ﬁ)

1) A water tank is filled at a rate of 2 gallons/min
2) A vine grows 6 inches every week, ﬂ «@Kmﬂé’ﬂ
37 A species of fly doubles it ation every month during the summer.

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

15, Which situation could be modeled by using a linear funcuo? QXA bt )
1) abank account balance that grows at a rate of 5% ompounded annually

2) apopulation of bacteria that doubleg__l__hmns-—-ﬁzveﬁ'?_exg ontia |
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

N eyin bict |

16. Which of the three situations given below is best modeled by an exponential function?
I. A bacteria culture doublgiii_s@w_cmdayp-MM/\ ha

II. A plant grows by 1 inch every 4 da L, ingav
III. The population of a fown declines bﬁf&fws‘?—&mﬂ he ]
1) I, only 3) Tand Il

2) 11, only % and II1

Perin h

17. Which situation could be modeled with an exponential function? ) {Wﬂ.&l ’vC{ /
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 $10Q.tc"each week.
_3ythe 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 and decreases by a different amount

each week.

18. Which situation could be modeled with a linear functjon?
1) the height of  ball that is thrown in the air Aoncrani
2) the price of a car that depreciates 20% per year £ 044 hyes )
_3¥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

— s exponun by

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.
e 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 decreases by a different amount

each week.

in l‘f"l

{1



Factoring
Greatest Common Factor: GCF(

Difference of Two Squares: (f ,/- )(.‘/_ .\/‘ )

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
14 4x + 8 2 12x + 18

L'l u\%\ 0 & «t3)

% xz-_’i_x 4. 2% = 4xy
A X PVARLY.

) v vy

5 _55 y —20x 6. ﬁﬂa

A X S\ =G

7. T y? 536 5 @2“25 |
(vg -ﬂr\ﬂg ) eh sg( =S

[N I 1550



11,100y *-f49¢°
(08 9EY s <77

13. x*+ 4x - 12 42!

(x +6 Yy~ )

élzl%’.
(n-s (m-3)

| Il
17. y*+ 5y - 14 D/ /

4+ 2%-2)
(x -5\ +Q)

1,36

>
21. x%- 9x - 36
(¥~ tﬂx@? )

(ﬁ+@&—@)

18. x%+x-12 'é%?
(44 x-3)
L1

53



- 25, x* —8__x_2 -9 /6
NG 1)
(<33 x>H )

27. 2x2 =50
-

a(x>as)
kS YX-5)

29 3x* +9x-12

21323
A x4 X-4) 4‘{/7?
()

31. 2x* +14x +24
= 335
2 D)
2 X HNXE3)

. l
a(¥> %-%) 4D
alEq)ik)

35.12x* - 75

e

= 3
2(HP2S)
2 HSAK-=S)

26. x* +x*=-2

%

CENHN-)

28. 2x" ~8x -10
DA 2 @

2%
2x-SVxcH )

30, 6x" —54

T
O(x>4)
Lb(3x-3)
32. 5x% - 500
—~ 5
5(>-160)
SxHovx~10)

34.__3_2_{’ —64y
S 3
3(}(?‘%(*\ |

9 hery-s)

36. x* -81 '

[AH \

(303 H)

Ve +QZ(WG' )

54



Solving Quadratic Equations by Factoring

Quadranc 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 poss1ble

1) Bring all terms to the side with x*(x? should be positive)

2) Factor (Follow the steps of factoring)

3) Set each factor eq@ zero (T-chart} and solve
fc

MK o f‘Lﬁo

. x2—S5x=Tx-20
“NHO—=Tx+do

N+ =0

55




e o
=544 =0 @
-4 N~ =0

A

)(__,_q \(:[
9. x*+8x+4=4x+9
-9 - Yy—q @

WHy-5=0
(s =) =0

%@:—O
Y=0 130

8. x*+6x+2=3x+20

“34-d0-2 %~
N %~ 1%=0
(x#f3) =0
TN T
¥129RQ§+3
X: ‘& = %

il
O =-S5
O=( x-S}
Wi T
X=5 X=S

12. ;;2}55}2)-4=2x+6

Sk Ho-4 :Qj(:b
| b = I

ng}f@ ~dx-U

X 3% =0

=73

56



Solving Linear-Quadratic Systems of Equations Algebraically
1) Get y by itself for both equations
2) Substitute one equation into the other (set them equal to each other)
3) Solve the quadratic equations :
-bring everything to 1 side
-factor
-set each factor equal to zero
4) Substitute each x value into one of the original equations to find the corresponding y values

Solve each of the following systems of equations for all values of x and y

1. y=x"=3x+1 5 y x*—5x+17
y=—5x+9 y=—2x+l7
' 5*)(1— —"JXFH
X%t =—Sx+ KR e
FSYX~9  RSXYX (¢ L3 x-10 =0

(¥~ l, =0

1(. L — y._q-q ng _ S lﬂ‘;)

\C; 334 5=0 SRR T xg,g x—é& _}(9) |
(.%M) A \ OB‘SH\HI G2 SV M X=S X=-3 |

- - "oLcH’) NERVERY] \,
X :O Xg Q J=9_ 9= | §-=-;mm 23N HT
-—-q e () '

y=x*-5x+1 y@ﬂ Ejb _
. y_—5x+10 Cy=2x+1 %2C) X"‘“q
GEk 7)(/“% i donl otne
X=9=0 | ’QX 0 3’-’|. %:fy
2 = | _'__)_{L_‘qg O . -
f ) ) )(50 X~0=0 (O/I) ; (C?/M)

X="3 \<-3

| g--5x<+10 9="SXHO | |
Q= —5(3.\*-10 8—'_5(8;&-]0 57

9=J5
( 3/015 \ (3/’5)



XA HY =0

( wp—?,) =

y=2x"-Tx+1 .
8';V+7 =9 " /r!%." =0 \A'A Q
. o X-—?y

Y= ~Txy ‘
B

Y= 2% X ‘5;3?3 ngﬁrn_g

Y=l Y=Y
Y= Y=

: X2Y=0 AV () e
=0/ SR 0s=1 (W=<0 (23 (2-3)
AT Gt 0
* e - . =—2x+1
ﬁﬂzéayﬁﬂ 10. i;-z‘xm | X=0 =S
2020~ o N YdvH Ya~dxt
s 3 "“ZZ{/ Ny [T 1Y ig[):f\il
R W T o .
\ < \(053 =0 : O'—'-‘- —-;) oy Y=\ 3:_%
=5 Q=0 202 1) .574)
o =0
A&‘ 5 CJEA/}(:QH )
B % X=0 ! ~dxy=0
5297(“‘ 3:3)(_( _ - ﬁﬁ:‘j
93M- 9=31)- %-—ﬁ
9=\l 9= e 5

(i (-1,4)



Reducing Radicals

Find the largest perfect square that divides into the radicand
Separate into two radicals, perfect squares and non perfect squares
Take the square root of the perfect square

Keep the non perfect square in the radical

- Express the following in simplest radical form

1. V12

SrDE
a3

3. 34162

36?1/\3_5

23@) 52
APAES

5.4./45

iy

4i3)Js
(203

7. 3420

e

A5
re

2. /50
PRLY

sla

4. 2:/32

23 B

(VS 2:
R AES

6.2+/75

93‘57/33—

N E}
1053

8. 5454
/A
538 J6

s

1556

59



~ Operations with Radicals

Multiplication: Multiply first, reduce last

. Multiply your outsides and keep it outside, multiply your insides and keep it inside
Reduce the radical

- Addition/Subtraction: Reduce first, add/subtract last
Reduce first so they have the same radicand
Add/subtract coefficients, keep radicand

1. V10 ¢ 45

Jso
P
ALY

3. 5412 ¢ 24/6
0J72
5% 95

o6l >
bo§o

5. 25 ¢ 2418

2. V5048
£
Ja Jlo

Jio

4. 6/292:/14

1J2%

377
A7
M7

6. 3410 e—242
L3 Js

60



7. J63+ 7 8. 45125
N A

q 7 J_ J?
3 7 s
7 T
9. /18 +24/72 10.;/\ﬁ+2J7_5
(g Dok V5 SERE @J/%\B
PR A3 +AS)T3
263 +al> 1553 +ol 3
a1i2 0503
11. k4200 —2k/18 12. 2p4/12 + 39427

mw/}fm 20T %+ 33)'07/3?

)33 - 223> (I3 +H3)3

KT -0k I 4953 +44§3
qK@ 1’33@
13. 24/50 +3v75 -8 14. 54294 —3216 —44/180

QU5 e 3 U3 Lﬁﬁz}ﬁ’}m%

AV +3(W2 - >
)5(;)_{‘2 nst3-ds  ANe-3405E -s

slarsi 3 3556 A8 — 4]
Rationalizing the Denominator f 7\)5 - gb‘ E

61



Pabinakan,  bha Dengminerts”

Multiply top and bottom by the radical

*When multiplying a radical by itself, the radical cancels

Reduce the fraction if possible

| 205
g

Alrs

of

23313 ;
83 85,
a(3) U

5 =150
VILSY

‘4.&
VI

© >
43
i 05 36

>3
55
3(5) 1553
Ak



Solving Quadratic Equations Using the Quadratic Formula
Quadratic Formula

e —b++b’ —dac
2a
1) ax’+bx+c=0
2) List a, b, and ¢ values
3) Substitute values into quadratic formula

4) Type into calculator, one with plus, one with minus.
5) Round to the given value.

Solve the following equations rounding all answers to the nearest tenth.
1.3x% = 5x=7=10 24w+ 12w-44 =0

03 e SH MBI azt  X=TRN 2 )ay)
hasd 33 =51 | ] “Q—/
c=-1 C=-4y =0T ER) 5
X= S ~ JESP-BI-) =4) .
2(3) ... ,C{
3. X 4x-5=0 4.2x2 +4x =1 X:“‘{Jﬁj(q){ﬁl (J\('-n
4=\ == WA MES) _ ] % = =1 W) % Q
~ I o
b_.: 200) gx “‘le"' O %= L, I‘(_” ':HJ (__n ;)3
(=S X=-|- JUPTs) j% 20) |
201)
c-— - I
5.6%% % Sx=6 =0 6. 7x* +2x-2=0

026 x=~SHTERG_ Q @%ﬂﬂ x= " HOROR v

b=5 b 3 b=} Y

="l «= =S - SEPHGIH) 3 (=" Kﬂqa,_m\
a) e gc—n 7

y



7.3x*+2x =8 8. 4x2+3x = -2

. -§~% 1) 1o
Y HIX-$=20 S
G=3 =) 4 Jaraay) 4 NI =0 |
zji | L;c?,)t = a=4 k=3 K3 %‘}0
=TTy O L J
;ifi) L =3 X=-~3-J3)2qun) 37‘/044 /
aY)
9. 3x2+2x=3 10.5x2 - 2x =3
3-3 3~3
=73 3xHM-3=0 ;XQ Ix-32(0
=Y+ ' , : i i
b 2 ”‘-_Qfmaf;“) = ‘3)0 k| X‘Qiﬁ-;)?’—tl(ﬂ(-?ﬂ |
e . =
G2 eRIEEE) <3 () e
3 = Als) = e
11. 522 +2x=—3x+2 12. 6x* +x=4x+5
)43k -2 4&?-%-3’
SYHSAV=0 (03X —5=()
0=S  K=SHGHS) g=0 X=3HEr s | )
“—_\-—-—._
- 2s) N R =
(= . =—S X= 3—5'-%’)1-—5) ~7
K05\ {3 2

2s)

(24



Solving Quadratic Equations Using Completing the Square

Completing the Square: (x —a)’

*Divide out a GCF if possible

1) Bring both variable terms to one side and the constant term to the other side

2
2) Add (g) to both sides

3) Factor the trinomial (Both factors must be the same)
4) Rewrite the factors as a binomial squared

5) Take the square root of both sides (The right hand side should have a + )

6) Add or subtract to isolate x
2=107 (jg}l q

1. Which equation has the same solution as x* — 6x —

1) x+3)%=21 Ha H3
C -3 =21 2hx = 13

3) +3)P-3 S CHT = 1) HE

4) -3)%=3 K—%x‘ﬁ%l) =2 |

(&3 =3 (‘:%5)1— L

2. Which equation has the same solutions as x* —8x+3=0? ST
(1) (x—8)? =16 GDx-4'=13 ~ ‘—'3__3

@) (x-8)* =13 (4) (x—4)> =61 X=5X=

K6x g2 H 2
(xth-)=13
(x)>=13
3. When solving the equation x* - 8x~77 = 0 by completing the square, which equation is a step in

the process? ] C:g)l: ( b

1) (x-42 =29 P
@D (x-4) =23 X=3x="1

3) x-8°=9 2 e, .:"') _H
4) (x-8)%=23 R %@%) :§3F
(¥ed)?=2 A
47=

4. Which equation has the same solutions as x* + 6x — 7 = 02
D @+3)P=2 1)
2) x-3P=2

i i
o Calon =741
[{RkR)=1b
(1) =V

s



5. The method of completing the square was used to s lve)tl'af equation 2x° - 12z + f = 0, Which
2 o

equation is a ¢ e{-stepyvhen using this method?
(x-32 =6 (X? R ) )(3’6 %:
X3

2) (x=-3)%=~6 3
3) x-3)=3

el g
4 (x-3=-3 \x’ﬁ(w_ﬁ?ﬁl =-3 ]

6. The quadratic equation x* — 6x = 12 is rewritten in the form (x+2)* = ¢, where q is a constant.

i >8~b=<+m“- W (99
2 -5 -arvv-s)-a B 9

P --3 =2
7. What are the solutions to the equation % ~ 8= 107 X B’( {"ug ,O ‘_m

) e 21 Ot ot

@4z 2 1) 417 > 3a0
5 X *qrm W,
8. What are the roots of the equation x* + 4x — 16 = 0?
[2) Gt e . W j&ﬂf =94 0
g{ ¢ 2;——2i2m"r5— X MX ‘ )< __H*j—‘» =
3) 21 M?r X ﬁg\%‘fﬂl = "
4) -2144/3 t-
9. Solve the equation x* - 6x - 10 = eompl he square method
68 | 9—:—%? /)\,L-—g ' 5

Yiox=19
Cf I -IQ+TE{1 ‘5
x—%—f’ = %)

(xa N3)=38

10. Solve the equation x* 6;: 15 by completmg the square.

g xxﬂlﬂ lSt— \<—--*9°i
X 3 1‘ X_. 3_
11. Solve the followmg equation by completmg the square 2 +4x=2

el %WHJ D] Xg:i 7
[\ =b o) G

v

i



In Terms of x with Quadratics
1) List the things you are comparing
2) Call the last thing x
3) Express everything else in terms of x
4) Create an equation to represent the situation
5) Solve the quadratic equation
a. Everything to one side
b. Factor
c. Set each factor equal to zero
6) Substitute x into your original expressions and answer the question

1. Javon’s homework is to determine the dimensions of his rectangular backyard. He knows that
the length is 10 feet more than the width, and the total area is 144 square feet. Write an equation
that Javon could use to splve this problem. Then find the dimensions, in feet, of his backyard.

1 R B R B T W

= | =x(x+o) — (X HRx-¥) e
% W x 2410% O Ky =/=0 WJ(AM"—k
A= ST | <-s +§’/ i

15 X=K

2 The length of a rectangle is 3 inches more than its width. The area of the rectangle is 40

uare inches. What is the length, in inches, of the rectangle? ﬂﬂ
el o g}
r(+”_5 ,

A: ‘Jo __q%" -

3.A rectangle has an area of 24 square units. The width is 5 units less than the length. What is
t}E length, in units, of the rectangle?

bo) =fw
533 ‘5 ’3-(~X(i—~ 5

*_ -i[l \.y\-S‘x

4. 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.

L
= -374 —AW
X nd=hd
A= Y (e)?

o

vl



5. The length of a rectangular sign is 6 inches more than half its width. The area of this sign is
432 square inches. Write an equation in one variable that could be used to find the number of

inches in the dimensions of this sign. Solve this equation algebraically to de ine
-L@-‘ “(0 dﬂmensmns of(;lns sign, in :‘hes ﬁg ﬁ’% @T
W wW=X U@Q =y 35\(% bl O=x> +J 86‘/
A AR=gHy ) O= C»( 13l ;m
X::

6. When 36 is subtracted from the square of a number the result 1s five times the number. What
is the posmve solution?

W= =X

Sxi3 =0

=

J ordan and Aaron are brothers. Jordan's age is four more than Aaron's age. If the product of
thelr ages is 32, how old is Jordan?

Z\Y A —H =33 ( [XM“ ) = MAg,
%Lv e :0

xigx:sﬂ

8. Tamara has two sisters. One of the sisters is 7 years older than Tamara. The other sister is 3
/:k ears younger than Tamara. The product of Tamara’s sisters' ages is 24. How old is Tamara?

St _
Shxt?  (XANR) =34 I
*§7»< %%@aﬂ o s S

-%gﬁ )
VAN \%&{/ *__ <

7k}



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 fx) = (x +2)% - 25 are

1) 2ands5
3) lsand2

A Fjeolls

2. The zeros of the function Ax) = 2x° - 4x- 6 are

AT 3and -1
2) 3and1
3) -3and 1
4y -3and-1 -+
3, The zeros of the function p(x) = x* - 2x~ 24 are
1) ~8and3 _3¥ -4and 6
2) -6and 4 4) -3and 8

4, For which function defined by a polynomial are the zeros of the polynomiél -4 and -67
1) y=x?-10x-24
A2J y=xt10x+24

3) y=x?+10x-24
4 y=x?-10x+24

5, If 4x* — 100 = 0, the roots of the equation ére -

1) -25and 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 polynomials 2 and -37

) @) 85 @)
Yy ' }' y }'

h

b4



7. Which polynomial function has zeros at -3, 0, and 4?
D) fx) =+ NEP+4) B fx) = x(x+ 3)(x-4)
2) ) =(x"-3Nx-4) 4) fx) =x(x-Dx+4)

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

this graph. - 1 -
Which of these points can determine the zeros of the ol 1

3 1.2
equation y = FX -x- 4?

A /
1) 4,only A3Y Aand C, only
2) B, only 4) A,B,and C
A
Il
9. Which function has zeros of -4 and 2% -4
2 X3 <% 2 s (
1) ffa)=x +'?x—8x,’_‘ g =x"~Tx~-8 X=-
y - ¢
- X B ﬁ_, =X
- 11 TS j
\ / iR I
f
\ / LY /

2) d /1’)( 7
10. The graph of f{x) is shown below,
Based on this graph, what are the roots of the equation f{x) = 0? t\ /f
1) 1land-35 \ i
2-1and5 4
3) 2and-9 of i} I
4) ~land-5and5 \

10



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

14
]) x=-05 12 Jrf\\\
A xw TN
3) x=435 N \
4) x=13 o

B
P les
| e
U
et
1
-
3
=

12. What are the vertex and the axis of symmetry of the -
parabola shown in the diagram below?

t J
=+ X
A The vertex is (=2,~3), and the axis of symmetry is x = -2, N /
2) The vertex is (~2,~3), and the axis of symmetty is y = =2, 7l - _’
3) The vertex is (=3,=2}, and the axis of symmetry is y = =2, e

4) The vertex is (—3,—2), and the axis of symmetry is x = -2,

bﬁ n (41(

13. What is the vertex of the graph of the e?uatifn y=3xl 4+ 6x+17?

b (1,-2) /
2) (""1:10) il
3) (1,"2) -~ \ ;

4) (1,10)

(—!,:1)

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 x=3

A

(3.5]

/lj/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)

f5a)

Time (in seconds)

"1l



Vertex Form of a Parabola
Axis of Symmetry Method

1) Find the axis of symmetry graphically or using x = - Ell—
a

2) Find the y coordinate of the vertex by substituting axis of symmetry into equation

3) Substitute vertex is into f(x) = a(x -v)* +¢ where (v,#) is the vertex
Completing the Square Method

1) f(x)+ec=a(x* +bx)

2

2) Add the distributed value of (g—) v Bth st

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

Rewrite the following equations in vertex form and state the vertex CD /}Z_QHU/{
L f(x)=x* +6x+2 TS Mith MEJI%CI 2. f(x)mx* ~8x+3 ,-—-—-——“—
Aostibd SRS s eind ) 3=)8x
= = = 3= Xt
%= 0y il xwm X= % s g 2
X% il kﬂ -(;<+3) X 555‘; ﬂm 13
i o o £ =613
i dy 4“5 d,(q 413
y=(3 el ;1 ; (57 3=-13 (413 (4,-13)
I=-1 5 — (xedV-
4= (M ﬂ_7 4 =(xA4)-13
3, F(x) = 2% +12% - 3, 3 = dsh 4 g~ (™ M hod

hod bod o et
}Af)S mﬁ glm‘—') ) IM ‘_L’ q qux)

Qq b
di % (x2RxH )
X= 30 )CW%‘Q( 4] ‘I%: : ; _ffb xﬂ

e 3 h X—-t )
3) - Y= —~l() 1-

\C{( 244) , (40

jcm-:ﬁ(wr%)—}‘{ 4= 4o

72



6f(x) 2 412x42 Aoy Meh ﬂqﬂM

CTS 5. g::):—-x +4x MM

& "5 :ﬁ?—
3 m_a:xthh X
]C(\* l@ _) 4){) MARENE & 22
4(\1 b= -f(@ﬁ A 1 f( qzwﬂl X
ﬂi! =10 l) Nl | "?j 2 i
90 f\%” 0 L) =¢34 {H,\——-;:,; (6,-34)
= - (-2 S R B TR S
A= <f‘;§,§¢? G arn H,,4 W (6] 3
x) = =x" +14x + , x* +12x-28 , vLh A
et mf f—hid Ao Mg bhocl g))()u ) @%ﬂﬂ
e — - =2
)20 = -1 14x) =3 ) g =(X 43 o XEE
_qigm% G x= 2, N wm) or
(x> = N 1 = 4+ \":-3\
R l 3(7; FQ;\EWWMO jq\: L 1q \t%si;? 22 RA)-2y-
— ANV U -
L =l ’1)7 9 ) e 4(3)*3?

8. Identify the turning point of the function f (x)=x* - 2x +8 by writing its equatlon in vertex
i

form.
H?M% Gl
L) :z =K -\P’

f%k-kﬂ+7
[,7)

9. Given the function f(x) = -x? +8x +9, state whether the vertex represents a maximum or
13 . . . ‘VI «-—__'-/

minimum point for the fuhction. Explain 'your answer.

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

Merh om be(ase i+ oL

4=~ -

) ick \G /\(tfg@fé] :
¥3§-~ e\
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Modeling Parabolas

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

The domain is from [0,second zero].

The vertex is the turning point. 2™ Trace (Calc): 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-ﬁf'*— 3) 4.9

A2 4) 50

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
number 5 in the function represents
the initial height of the ball 3) the time at which the ball was at its
T ganlygpt 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 A(t) = ~16:* + 64, where ¢ is the time in seconds.
Determine the domain for this function in the given context. Explain your reasoning.

LOM] S
T 4 hits e gond at +=1%,
fke +

4, The function () = -16t* + 144 represents the height, h(), in feet, of an object from the ground
at 7 seconds after it is dropped. A realistic domain for }:éhis function is
1) -3s<t<3 [O03 the 2o s 3
(2))0sts3 B
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 () = ~16t* + 24t, where f represents the time, in seconds, since the ball
was thrown, What is the appropriate domain for this situation?

DPosgig1s 1.5 q 2000 3) 0Sh()S15

2) 0£t89 4) 0=h(H=9

(;juaﬂvim > X uqba,j



6. 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.
The manager believes the set of integers would be the most appropriate domain for this model.
Explain why he is incorrect. State the entire interval for which the number of pairs of shoes sold
is increasing. Determine the average rate of change between the sixth and fourteenth hours, and
explain what it means in the context of the problem.

120

8

N

Y
@

B{t) (Number of Pairs of Shoes Sold
in the Previous Hour)
n
5

t (Time in Hours)

Mlfeasiny 57’7065 cm; be solﬂf al- Fhickinal
A 0N hooty . B) Caftbe sold
A R at n%a\ﬂ\j{
A N i o 6-ldo .~
/ N {m‘ ‘) 1L 16 =S
B\ Bl b and 14 how
N QvoreR, beluein U & /5,
\ 9}\1_ numb“‘%‘?/o'p 13 O'F Sy S,.ICP
\ dﬂ,{v@l)&d }?_) IS™ Paits Pel hoop.
0125456 7861011121314

7. Alex launched a ball into the air. The height of the ball can be represented by the equation
h = =81% + 40t + 5, where A is the height, in units, and ¢ is the time, in seconds, after the ball was
launched. Graph the equation from ¢ = 0 to ¢ = 5 seconds.

State the coordinates of the vertex and explain its meaning in the context of the problem.
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8. Paul plans to have a rectangular garden adjacent to his garage. He will use 36 feet of fence to
enclose three sides of the garden. The area of the garden, in square feet, can be modeled by

JOw) = w(36 - 2w), where w is the width in feet. On the set of axes below, sketch the graph of

JGw), Explain the meaning of the vertex in the context of the problem.—_ 9’“‘ T, Maximén

i Xy M)

’(’ag A\L qwidt of*

q
¥ - f/% q Lo, Hhe mawmm,
v20] | - 7@ ) 01/30( ()‘(: "'}‘Q&qfdﬂ’]
// ) 1 ‘I[@O will b—t [0 Sqase
” A 12 (144 e

: . 0 [b¢
7 1§10

4

160

40

2 4 6 8 10 12 14 186 18 20

9. An Air Force pilot is flying at a cruising altitude of 9000 feet and is forced to eject from her
aircraft. The function &(f) = ~16¢* + 128¢ + 9000 models the height, in feet, of the pilot above the
ground, where ¢ is the time, in seconds, after she is gjected from the aircraft. Determine and state
the vertex of 4#(£). Explain what the second coordinate of the vertex represents in the context of
the problem. After the pilot was ejected, what is the maximum number of feet she was above the
aircraft's cruising altitude? Justify your answer.

“TME m&i)“(q 429 ’ﬁ\g Maximon )V\‘)M‘ JF ‘[‘}‘Q P‘

—qpod
56 {aot

“ln



10. Let 4(t) = ~16¢* + 64t + 80 represent the height of an object above the ground after f seconds.
Determine the number of seconds it takes to achieve its maximum height. Justify your answer.

State the time interval, in seconds, during which the height of the object decreases. Explain your

Myosheomdoo 3 Tatg 2000

reasoning.

Qm( w@@\m{p{wm e ) ¢ (Q}U}
(1 | y
2 Setondy so)  didesy (2S)
I{N iy c,idk/{orbwj me :\1_L_j‘
e

11. When an apple is dropped from a tower 256 feet high, the fufiction k(f) = ~16¢* + 256 models

the height of the apple, in feet, after  seconds. Determine, algebraically, the number of seconds
it takes the apple to hit the ground. %LEF

T\Q =0
O=-lbx*Bse A0 S
o % 7 ot 4 Seonds
759\

M
12. The height, H, in feet, of an o{)jgct dropped from the top of a building after 7 seconds is given
by H() = -16t* + 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. Q———FW:O st
() = GO HYd =18 =]y 2HaY
ﬂ@\_—:}\&mlw =i ~Ts k=

g w0
105-60 205 Feck 0 =4 "2\
- =

13. The height, H, in feet, of an object dropped from the top of a building after ¢ seconds is given
by Hif) = ~16t* + 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. _
Sam as 1.

3 Se(on 5
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Functions
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)9(1!:2): (0: 0):("1:2)' ("“234)}
2) {(29 4)@ (1r 1)9 (01- Q)p ("'1 H 1)& ("'2’ 4)}
3) {(2: 2): (la 1)! (0: 0)! ("1 S i): (‘“2’ 2‘)}
AD1@D,L1,00,0,-1,8-2} % 4 b

2. Which set is a function?

1) {3,4).6,5.6,6,63.,7} X
2.1(1,2),3,4,4,3),2,1)} L
3) {@7)!(?!8)’(8@9):@45)})(
4) {0,2),3,4).(0,8),(5,6)} >

forat

3. Which set of ordered pairs does not represent a function?
1) {(3:'2)3 ('2!3)3 (49'1)a ('1:4)}
@Q,'Z), Qs"“)! (ia.'l)s (ﬂz'?’)} X UQ‘U-! S f{.ﬂ{cﬁ"

3) {(3:'2)3 (4:"3)9 (59'4)9 (6:'5)}

4) {(3:'2)s (5!"2)3 (49-2)9 ('13"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?

1) (0,2 O wald 14 eak 3) G.0) 7 cwuld y4Peak
2) 53 § wuld vepeat WU 3) | wavld not 120l
5. A function is shown in the table below. x| f(x)
If included in the table, which ordered pair, %:;@)or (1,-4), -4 | 2
would result in a relation that is no longer a function? Explain your answer, o] | et
CC} Nweld mabe =4 faea. Thie o LA he Ld,,_: A

6. A mapping is shown in the diagram below. SR P 1 P LME
This mapping is
1) a function, because Feb has two @not a function, because Feb has two

outputs, 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

1%



7. Which graph represents a function? /
1 y 2) ; 9) 4)

3
M ?< -
- ' & R -

Y

8. Which graph represents a function?

1) ¥ : 3) % Y

2)

)

9. Which graph represents a function? -~ '.
D § ) 2 | @ ) )

10. Marcel claims that the graph below represents a function.
State whether Marcel is correct. Justify your an

1T No, |

e Mg

AT ) o QoA

LJI
b
1}

>

) }FSZEJQ not sy



11. A relation is graphed on the set of axes below. L
Based on this graph, the relation is

1) a function because it passes the 3) not a function because it fails the )
horizontal line test horizontal line test / !
@a function because it passes the 4) not a function because it fails the .

vertical line test vertical line test

12, Which relation does not represent a function?
D [x]1]2]s3]a]5s]s 3) ymi3nfz+l -2
y |32] 4 |51 8 |74]88

2) Y (4

S

y

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

v N Kr Q_Qnéﬂ\m bo(ane 1+

ﬂ[ CMD;DX EESEL Tmun oo nolrpcc»‘r Yo yorhial
WQWC%LW& A

I
(\Q 7 ﬂ’h}“’d{ OJ‘-D‘J?S
{(1,2), @.5).(.8),@2,-5).(1,-2)}
II

10



Domain and Range

Domain is all possible x values

Range is all possible y values

If given an equation, use your calculator

If given a graph, using your pencil, 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?
{(4,2),(1,1),(0, U),Q, —1),@—2)}
@ {0,1,4} = 7 3y {(-2-1,01,2,4}
2) {-2,-1,0,1,2} 4) {~2,-1,0,0,1,1,1,2,4,4}

Determine the domain and range of the following graphs in both interval and set builder
notation '

2. 3.
Y
A ¥
1600 : z @
= 1800 ; -
% 1400 s 280 e
8 1300 B 704N
¥ 1200 5 50 \\‘

3 Moo T 50 \\ ,
i 1000 2 10 y 24
800 = 30 \\ .//

- X e < .
4 5 10 2 4 6 B101214161820 2224
Distance Hiker Travels (mi) ' Time {hours)
D Lo D' Lo
. iy 5

A : (x)

D L) 2 Loy
R [o.) 81



6. If the domain of the functlon Ax)=2x* -8 is {2, 3,5}, then the range is
1) {-16,4,92} (3) {0,10,42}
2) {-16,10,42} 4) {0,4,92}

7. The function f{x) = 2x* + 6x— 12 has a domain consisting of the integers from -2 to 1,

inclusive. Which set represents the corresponding range values for f{x)?
1) {-32,-20,-12,-4} 3) {-32,-4)

@) (-16-12-4) 4) {-16,-4)

8. If the function fx) = x? has the domain {0, 1,4, 9}, what is its range?
1) {0,1,2,3} ; 3) {0,-1,1,-2,2,-3,3}
2N {0,1,16,81 4 0,-1,1,-16,16,-81, 81
@/ { 1 (lj ) | 1

9. Let f be a function such tZat Ax) = 2x— 4 is defined on the domain 2 £x £6. The range of this

function is

@SySS 3)2=y=<6
2)0<y <0 4)-co<y <

10. The range of the function defined as y = 5" is ’7
Q)y=0 4)yz0 I
_=—t

11. The range of the function fx) = x* + 2x - 8 is all real numbers
1) less than or equal to -2 3) less than or equal to —1
Q) greater than or equal to -9 4) greater than or equal to —1

éa,—tﬂ

12. If A1x) = x* + 2, which interval describes the range of this function?
1) (-c0,.0) % 2.
2) [0,e0) 4) (-0,2]

/_\\/\

82



1 I.Thc‘_gange of the function x) = #* + 2x~ § is all real nu/mbers/ =
1) less tha‘ﬁ“or\egyl to -9 3) less th or qual to —1 E ! ;’
&) greater than or equal to -9 4) greater than or equal to -1 ;

"*\\\\Kﬂ//}_’
iy, : ;
niteryal describes the range of this function?

12. If fix) = x* + 2, whi

1) (-ea,00) il
2) [0, n:oj//

-

o

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) {---"2‘»‘1:0;1’2939'“} 3) {09 31 1 92’2“1"}

2 2 v
2) {-2,-1,0,1,2,3} @{n,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

@)whele 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 3)nonnegative 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 numbers (3) the set of integers

(2) the set of negative integers @/the 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,
?Jﬁ Which domain would be most appropriate to calculate the cost to download songs?

3
g) (N 1) rational numbers greater than zero 3) integers less than or equal to zero
Y 2 Zywhole numbers greater than ot equal to one  4) whole numbers less than or equal to one
oS on
S y: <% 18. Atan ice cream shop, the profit, P(¢), is modeled by the function £(¢) = 0.87¢, where ¢ represents the
—<5 ., number of ice cream cones sold. An appropriate domain for this function is
E\‘S N 1) aninteger <0 3) arational number £ 0
(2) anintegerz D 4) arational number 2 0

19. The daily cost of production in a factory is calculated using (x) = 200 + 16x, where x is the number of
complete products manufactured. Which set of numbers best defines the domain of 2(x)?

1) integers 3) positive rational numbers

2) positive real numbers @)who]e numbers

i



Increasing/Decreasing
The interval where a function is increasing/decreasing is the x values where the interval starts
and stops. From left to right, uphill is increasing and downhill is decreasing.

State the intervals where the following graphs are increasing and decreasing.
1. 2. y
. . n 5. » = _L_ . . :
| \ SEEE / e " et oy
|y B N (an;)

1 dloasny’ HHWA ,f‘_:i‘iii* dac{eaygg
& AR BN (D/M

Sy o

8
] 7 uE \ ; |

e & 4&?‘“’ ) ...91‘-"

A

i G nUmsmj

haas dm(mm
Fo _____mé(faq-n

P(t) (Number of Pairs of Shoes Sold
in the Previous Hour)

012345678 91011121314
t(Timei Z Hours)

sy (0
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> - masng (03) (l,0) (1))
§ (!wﬂg 0,49)
(onskastt (26) (14,15)
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Time (seconds)
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Transforming Functions

If adding to f(x), the graph moves up or down

If adding to x, the graph moves left or right (the opposite direction in which you would think)
¥ = f(x)+a moves UP a units

¥ = f(x)—-a moves DOWN a units

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

¥ = 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

¥ = - 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

¥ = qf (x) Vertical Dilation
If | a |> 1, vertical stretch, narrower
If | a|<1, vertical shrink, wider
¥ = f(ax) Horizontal Dilation
If | @ |> 1, Horizontal shrink
If | @ |< 1, Horizontal stretch -,jh\‘ >
fr LfP 5
A
1. Compared to the graph of f{x) = x*, the graph of g(x) = (x - 2)* + 3 is the result of translating
Sx)
1) 2 units up and 3 units right @2 2 units right and 3 units up
2) 2 units down and 3 units up 4) 2 units left and 3 units right

AT S o 3
2. Given the parent function f{x) = x°, the function g(x) = (x = 1)* - 2 is the result of a shift of /{x)

1) 1 unit left and 2 units down 3) 1 unit right 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) = 2x* - 1 is shifted to the left 3 units to make the function g(x),
which expression would represent g(x)?

D 2x-37%-1 3 mf+2

@72(:”3)’—1 4) 2x* -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 transformations would map f(x)to g(x) and

f(x) to h(x)? jian S0P L
(1) shift left 5, shift right 2 (3) shift up 5, shift down 2
(2) shift right 5, shift left 2 (4) shift down 5, shift up 2

B3



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

g(x) = |x—a| ffjﬂjt‘a Um\*}
hix) = |x| - a diwa @ At

y
6. The graph of y = fx) is shown below. L
- ] X
S
/”ul Aen L

What is the graph of y = flx+ 1) =27
V) 2) 3) 4
: y Y y

" = X sl N »X
_ ‘ (P L2
7. Which graph represents the equation y = |x = 2|? .
(1) @ 3) @y
TN pHeEE T
N A o A ¥ -
i3 51 ) T, : . :
2

8. In the diagram below, fx) = x* + 2x° is graphed. Also
graphed is g(x), the result of a translation of f{x).
Determine an equation of g(x). Explain your reasoning.

fi-pacd

B,

B



@—J}\’(
oS W S
AR
9. How does the graph of f{x) = 3(x~2)? + 1 compare to the graph of g(x) = x*?
1) The graph of fix) 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 fix) 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 fx) 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.

oo

| A
If a is multiplied b, -5 the graph of the new equation is

-

| it

—
——

6.)3 wider and opens downward
2) wider and opens upward >X
3) narrower and opens downward
4) narrower and opens upward

11. When the function f{z) = x* is multiplied by the valué g, where ¢ > 1, the graph of the new

function, g(x) = ax*

1) opens upward and is wider pRnR Nai o
(2)Y opens upward and is narrower

3) opens downward and is wider

4) opens downward and is narrower

12. In the functions fx) =7§;¥’ and g(x) = ﬁ‘xl, k is a positive integer. If k is replaced by -é— which

statement about these new functions is true?
@ The graphs of both f{x) and g(x) 3) The graphs of both flx) and g(x) shift
become wider, vertically,
2) The graph of fix) becomes narrower  4) The graph of f{x) 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. ow of
Which statement best describes the change in this ﬁ’ﬂ hi

graph when the coefficient of x* is multiplied by 47

1) The parabola becomes wider. ~—~— —

2)) The parabola becomes narrower. AV MY
3) The parabola will shift up four units. -
4) The parabola will shift right four units, '

—

7



14. Richard is asked to transform the graph of &(x) below. The graph of &(x) is transformed using
the equation k() = &(x~ 2) - 3. Describe how the graph of &(x) changed to form the graph of »(x)

b(x) ﬂ§“¥ﬁ\s in "3
| Tt o oifld A
A wd doon 3

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

function p(x +’2\Q o ey
y

A

A
-
.
¥
*®




(&)~ f(a)

b-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(b) and f(a) 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 units per unit of time.”

Average rate of change:

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.

Enlargement ( 0 I 1 2 3 (4
Area (square inches) | 15/ | 18.8 | 23.4 | 203 || 36,6
Ly

What is the average rate of change of the area from the original photograph to the fourth
enlargement, to the near e iy

est tenth? ] e
I U T R
)5.4 b.—q LFO

4) 6.0

2. A family is traveling from their home to a vacation resort hotel. The table below shows their
distance from home as a function of time.
Determine the average rate of change between hour 2 and hour 7, including units.

g T et (O G900 /o nilis A houn
T b4 Ped

L

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 change, in millimeters per year, of a person’s pupil diameter from age

20 to age 80? | } ;
1) 2.4 ’q h} 'Tclq\ Q . ?) “‘(" . ’) Age | Average Pupil
A ealie-w el
-2.4 e q. )
@/; —0.04 e ’-Cr 30 4.3
40 3.9
50 3.5
60 3.1
70 | 27
80 23
e

79



Mo TN

pull 4 valie §on 4 g

4, ;Ihe graph of p(z) is shown below. What is the average rate of change over the interval
—4<x<1?

y

5. A ball is thrown into the air from the edge of a 48-foot-high cliff so that it eventually lands on
the ground, The graph below shows the height, y, of the ball from the ground after x seconds
What is the average rate of changc of the ba‘ll between 1 and 5 seconds?

gt NEESR

-
o
/

x

6. The depth of the water at a matker 20 feet from the shore in a bay is deplcted in the graph
below If the depth, d, is measured in feet and timne, ¢, is measured in hours since nudmght what
is the average rate of change of the depth of the water bctween 3AM and 9AM" .

.

" e BpEs > | qll{ -S '
_+i- ..7 : 31y | 6]3 3
NN AL
e

o



7. For the function f(x)=3", find the average rate of change over the interval 0 to 5.
X - qg \_/
ol s-o ~
5 943

8. An astronaut drops a rock off the edge of a cliff on the Moon. The distance, dit), in meters, the

rock travels after 7 seconds can be modeled by the function d(t) = 0.8:*. What is the average
speed, in meters per second, of the rock between 5 and 10 seconds after it was dropped?

3) 60 /e

S |
4) 80 IO %O

9. A population of rabbits in a lab, p{x}, can be modeled by the function p{x) = 20(1.014)", where
x represents the number of days since the population was first counted. Determine, to the nearest
tenth, the average rate of change from day 50 to day 100.

10. The graph below models the height of a remote-control helicopter over 20 seconds during
flight.

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

- 5°:l gqua)’l’ et -@310& (0, "5)
s o W R
B I sk (510)

5 10 15 20

Time (seconds)

al



11. The graph below shows the distance in miles, m, hiked from a camp in /4 hours.
Which hourly interval had the greatest rate of change? Which hourly interval had the least

average rate of change?

1) hour 0 to hour 1 %5”3]" -
2) hour 1 to hour 2
3) hour 2 to hour 3
4) hour 3 to hour 4

how b hars” Slowert

Miles (m)
no (¥%] LN (31

L 1 1 L L 1 1 ] L i 1 'l
|||||||||||||

“@S‘L"# c
Hours (h)

12. 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?

3 %88?'388"; poamberot | 11 | 16 [ 28 | a3 | 42 | 47
3) 2004 - 2006 Year 2002 | 2003 | 2004 | 2005 | 2006 | 2007
4) 2005 - 2007

% ), 3 Xl H) |

B> o3 | | 023 2005) 33

2004 3 005123 aoob 4 oo Y7

~-li Wl . ypd3 q47-32

b 8.S a5 7

13. The table below shows the cost of mailing a postcard in different years. During which time
interval did the cost increase at the greatest average rate?

1) 1898-1971 Year | 1898 | 1971 | 1985 | 2006 | 2012
2) 1971-1985 Cost (¢g) | 1 6 14 24 35
3) 1985-2006
@2006-2012
) Ny Axd o Ay
\ 1Y il ol 4 b %if
u b sl st ol >

oy 2
B2 _ M 35
qu(’)ll s D@ sk ¥ S oub
ot s Al 143



14. 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 fourteenth
hours, and explain what it means in the context of the problem.

. ~ gn Gy, Som MC
5™ Lﬁ O b Lo hot 1Y the mmber
b of 5/70&5 sucﬂ
i 080 ol by 15

g% » 19-b )OQ{ har

;-é 012345678 91011121314 “]g

t (Time in Hours)

15. The distance needed to stop a car after applying the brakes varies directly with the square of
the car’s speed. The table below shows stopping distances for various speeds.

Determine the average rate of change in braking distance, in ft/mph, between one car traveling at
50 mph and one traveling at 70 mph. Explain what this rate of change means as it relates to
“braking distance.

Speed (mph) | 10 20 30 40 50 60 70
Distance (ft) | 6.25 | 25 | 56.25| 100 |156.25| 225 |306.25

_ Fdeds-1SLIST O Ukl T S’OW’P
F0 %%faa;)/ 0-350 /)O p}oiy}ug HH:)}J Stanle
e ises by 75% Pol .

16. The graph below represents the parabolic path of a ball kicked by a young child. Find the
average rate of change from 3 to 6 seconds. Explain its meaning in the context of the problem.

! gy On awmge,»\fpm 3 4

Loa 0 3|7 Seond i hagat o bl
O Y dﬂ(/fgas@_s hy ZEk pr Saoef
| . g

P
Time (in seconds) 3

Height (in feet) O




17. The population, P(¢), of a town increased according to the function P(¢) =12,000(1.03)’,

where t is the number of years since 2000. Find the average rate of change from ¢ =10 to 7 =20
rounding to the nearest integer. Explain its meaning in the context of the problem.

X AR -7 On avemdt,Som 200 fs A0
10 T30 -0 fhg pplber of Hhe tews inteoe]

[b137]

PRVB o [ s pate persoa-

18. A manager wanted to analyze the online shoe sales for his business. He created a graph to
model the data, as shown below. Determine the average rate of change between the sixth and
fourteenth hours, and explain what it means in the context of the problem.

Same as 14

B
<

n
P

P(t) (Number of Pairs of Shoes Sold
in the Previous Hour)

.
T 1 T T T 1 1 T L -

T 1

012345678091011121314
t (Time in Hours)

19. The table below shows the number of hours of daylight on the first day of each month in
Rochester, NY. Given the data, what is the average rate of change in hours of daylight per month
from January 1st to April 1st? Interpret what this means in the context of the problem.

——

B2 T [l B nero?
S S hup o c W}L
T /o %3 s hoe

Aug. 13.9 Q M
Sept. 12.5 P ) l)
Oct. 11.1

Nov. 9.7

Dec. 9.0

Month [ T 3 C/'q 4 O/} A Uﬁfaﬁy ﬁ)ﬂ’? k)”%
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Graphing Non-Linear Functions
1) Gety by itself
2) Typeintoy =
3) Ifthere is an interval/domain, plot only nice points between those values: no arrows

If not, plot all “nice” points that fit on the graph (usually -10 to 10) and use arrows
*a < x s b means all numbers between a and b

*For quadratic and absolute value, find a mirror image

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

w4
ol
L
d
q |\

A 35 0 o o A o .

PRI
2. Graph f{x) = «/x+ 2 over the domain s@ X_;:}
-2
y
=] |1

ol pa
213




3. On the set of axes below, graph fiz) = |x- 3| + 2. X

1(x)

v

4. Graph the function fTx) = ~x* - 6x on the set of axe

of the graph.

__"")%
~d14
_5 ¥
2 |7
=) b
ol
. Q\_ ?«}/
R e
i
)
g7
119
I \7 ,
s below. State the coordinates of the vertex

B

f)/
il |
D vedex (34)
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5. On the set of axes below, draw the graph of y = x* — 4x - 1. State the equation of the axis of

symmetry. | 1
y ‘ X3

MY 1Mase

v ~oL)
U‘\, L

AL W
I

5‘?
Duis v Symay

6. On the set of axes below, graph the ﬁ.mc’tjwn y=|x+1|.

i
\\§ 7z e : L[
St g NN Mg

N -1

-

0

l .

5

3

i

97



7. On the set of axes below, graph the function represented by » = 3/x -2 for the domain

-6 =x =10,

Y
:IV
No ahpets

8. Graph the function f{x) = 2¥ — 7 on the set of axes below. >(

3

o
|
L

98



9. Graph fix) and g{x) on the set of axes below. Based on your graph, state one value of x that

satisfies fx) = g(x). Explain your reasoning. .} .

{ N

) =x-4x+3 . o a/
|,.{\

VT ,

\{) 3(*] \\? | /4«

<
3 _?j .-3 N N
s | Vs
-4 1=1
| A lo
0 o ;il
i f
. 4 b}
0

10, Graph y = f{z) and y = g(x) on the set of axes below. Determine and state all values of x for
which fx) = g(x).

H] ) = 2%~ 8x+ 3
_& gx)=-2x+73

i
7

TR B
'-l l3 '—g"] 7 5
04 3 -|!5 | I :3
12 9 N
- 1 il N\
3 _.3 2=\ ! \‘
) 3{-3 )
12 gl N
ghi3 T \\ f "
o)~ s
Nl
N
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11. On the set of axes below, graph fix) = x* -1 and g(x) = 3*. Based on your graph, for how
) many values of x does Ax) = g(x)? Explain your reasoning.

Y ) J
"3’-‘% - E—g | (’
=] 2 CJ_[ / |
o |- & Ci "\\ IIIIII ;
L {0 |
g 3 _)\\ /
3|8 | "
| 7
H) ;‘f(; LW/ u""!{

12, Graph flx) = x* and g(x) = 2° for x = 0 on the set of axes below, Determine and state all
values of x for which f1x) = g(x).
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Systems of Equations Word Problems with Graphing

1) Create a system of equations

2) Get y by itself and graph each

3) The point of intersection is the solution to the system. The x coordinate is the value for
whatever x represents and the y coordinate is the value for whatever y represents.

1. Two families went to Rollercoaster World. The Brown family paid $170 for 3 children and 2
adults. The Peckham family paid $360 for 4 children and 6 adults. If x is the price of a child's
ticket in dollars and y is the price of an adult's ticket in dollars, write a system of equations that
models this situation. Graph your system of equations on the set of axes below.

By Pecf})a m
PR
% Z‘BZH?O ,%J =j§%‘)
43y §=Dubo

{in dollars)

Price of Adult Tickets

10 20 30 40 50 60 70 80
Price of Child Tickets (in dollars)

X

State the coordinates of the point of intersection. Explain what each coordinate of the point of
intersection means in the context of the problem.

(20, LfO)

To ook S a dild Hdat s $20
T (oot o an gl Fieb 15§40

s



2. Franco and Caryl went to a bakery to buy desserts. Franco bought 3 packages of 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 brownies. “Write a system of equations that describes the given situation. On the set

of axes below, graph the system of equations. F{C[nw C C{/QI

3 -+§\«5"—'—'lq _‘%1«}43:94

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

brownigs in dollars and cents. Justify your solution . '

= [, (spatds $3.50
J (?) X'@S ‘:H\ Q%th\ ‘:aq DJM/“:PS 9.5
3(axeh=ad)  Dedldas) sad

b 35 ol
xHQg:’?Q Dx-ﬁ
= i~

3
3= 429
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3. Central High School had five members on their swim 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 equations on the set of axes below. 5 (

- ‘L’

N)=loxrs™

i) 0S5 10 %5
x ¥ Sink Sl 94+ Lho Som,
Meth dasior Yo o Yably

Explain in detail what each coordinate of the point of intersection of these equations means in the

context of this problem.

(b5 )
A@@( b gaars, both Clobs will have 0S Mimber;



4, Aidan and his sister Ella are having a race. Aidan runs at a rate of fgfze(et per second. Ella
runs at a rate of 6 fi @?‘ per second. Since Ella is younger, Aidan is letting her begin 30 feet ahead
of the starting line. Let y represent the distance from the starting line and x represent nt the time
elapsed, in seconds. Write an equation to model the distance Aidan traveled. Write an equation

to model the distance Ella traveled. On the set of axes below, graph your equations.

X IENSEEEE NN Md— Ellg

| __A"i._.‘;f',l;__,i | w.]

. +i O 0130
s N T S| O S| 6o
- | N 1__,_ 10| 10O (0| 90

L. . I i
50 'Vl% | .:. %ﬂﬁwﬁiu; ' | f;:) /f) \ L;)()
A4 11
“),rwé bl w?_ .”guémé
0 5 10 5

Seconds

Exactly how many seconds does it take Aidan to catch up to Ella? Justity your answer.
"’(JY ) 4
{x=30
T 9
x=15 Sewdy

104



5. A recreation center ordered a total of 15 trlcycles and bicycles from a sporting goods store.

The number of wheels for all the trlcycles and bicycles totaled 38. Write a linear system of

equations that models this scenario, where 7 represents the number of tricycles and b represents
@number of bicycles ordered. On the set of axes below, graph this system of equations.

o\ b

2/
bii=lS DA =3%
Y
_-lis ¥h=31R¥
b=-iis =34
h="3441G

. L \ Sam Sl So Qodf/
16 18 @ 5/0& q’x/jﬁl"l#’f@ﬂf‘

Based on your graph of this scenario, could the recreation center have ordered 10 tricycles?
Explain your reasoning.

No, 44 oiiel § Hicgces ad T bicylg




Graphing Piecewise Functions

Create a table of values for each piece

Graph all points

*Make sure the border value owtﬂthe equals gets an open circle.
CNC

4 ~:l>z

>
1. Graph the followin on the set of axes below:

3 -2%, x5 2\]
f(x) 2x L x> 1‘)})2. M b
fen G (cle

PEEEE 3 ,

1

lﬁy;i arcl

2. Graph the followin e set of axes below:

f(x)={x2—2,xs—1
3 x ¥l e U
30PN

‘\
t

\
\ o Baon

e

fnb



3. Graph the following function on the set of axes below.
x|, =3 gx S0P ‘ )(
{

fix) = { 4 3 mm;ed aiele

o

fx) X/)ﬂ» )(
RIE [
THHH 512 §~ i
~i| ) t} q
. P — O o ;
SR AN
%1

A% YC((
4. On the set of axes below, graph the piecewise function: fx) = {H—f % wel

X xg2
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IR

5. The function g is defined as

On the set o
2

=
5
\

!
Q

5

6. Graph the function: %(x) =
E Y

gx) = {

‘t‘axes below, graph g(x).

|x+3[, x <2

A2+l -25x%2

[2::-3, x <0

0<x=5

x2 - 4x- 5,

108



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.

1. A driver leaves home for a business trip and drives at a constant speed of 60 miles 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 distance from home.

300

240

120 o

Dist E.I}
Y

60

X

1 2 3 4 5
Time (hours)

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

findings are stated below. IOAM D +43) = (.

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-1° per hour, The temperature then dropped steadily until
the temperature was S6°F at midnight. y4pn {d () = 74

On the set of axes below, graph Elroy's data,

80
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[ pd
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inthes off S7ae,

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 storm then
stopped for two hours and then started again at a constant rate of one-half inch per hour for the
next four hours. On the grid below, draw and label a graph that models the accumulation of snow
over time using the data the meteorologist collected.

H R 1‘*{ <
g (s

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 city 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. Determine Craig's average speed, to the nearest tenth
of a mile per hour, for his entire trip.
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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.

f % (;)}é)
(Hl/b‘)

L

E

ok Zamunl o }wgblo fo\ Chandg
(2 4 é 8 10 12 14 'tQBLlWPJSSQCb

Time (seconds)

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. Average Resting Heart Rate e
Which statement about average resting heart rates is ¢ ” $ e

not supportedqb% the graph? A
1) A 10-year-old has the same average restm%( 120 i !
heart rate as a 20-yearold., o112
2) A 20-y€ar-old has the same average resting 101
heart rate as a 30-year-old. ;
3) A 40-year-old mayh'have the same average
resting heart rate for ten years, and U /e both Ng
4) The average resting heart rate for teenagers
steadily decreases.

os, dicloasey £1om 15 N

)

. §

. 4 |
(20,72) (50,72)

Heart Rate (beats/min
h
]

0 10 20 30 40 50 80
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?

1) She was standing still.

2) She was increasing her speed.

3) She was decreasmg her speed
She was jogging at a constant rate.

T}\L 5?12@& 63 pfr (}u%ﬁ o 2 4 & 8 1;”12 14 16 18 20

Time (In minutes)

Lee]
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Identifying Functions
If asked which equation represents a table or graph type the equation 1nt0 the calculator and see

if it matches the table or graph. o
Look Carefully!

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

The equation that represents this function is Fix) 9 17 65 129 | 257
1) pey=3*
2) Flx)=3x

() Fy=27"+1

4) Flx)=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?

) fit) =25 -
@ 1) = 95t t (time, indays) | 0 2 4
3)- i3] : 25t f(t) (bacteria) 25 | 15,625 | 9,765,625

4) f)=25¢+1)

3. Which function is shown in the table below? x | f(x)
) Ax)=3x =g | &
2) fx)=x+3 9
3) fxy=-x’ -] 1
A f=3 0 1
1 3

2 9

3| 27

4, Marc bought a new laptop for $1250. He kept track of the value of the laptop over the next
three years, 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) fx) = 1000¢1.2)" 3) Ax)=1250(1.2)"
2) Ax)=1000(0.8)% ) Ax) = 1250(0.8)"

(1"



x | #x) x| f(x)
0 6 0 4
2 10 2 6
4 | 14 4 | B
6 10
1 6 18 2)

6, The table below shows the temperature, T(), of a cup of hot chocolate that is allowed to chill

over several minutes, m.

3)

Which expression best fits the data for T(»)?

150(0,85)™
2) 150015
3) 150(0.85)" !
4) 1500 15"!

7. Which graph represents y = afx-2?

1) ¥

A

2) y

E '}

3)

5. Which chart could represent the function f{x) = ~2x + 672

X f(x) X | (x)
0 8 0 8
2 10 2 2
4 12 4 —2
6 14 @ 6 -6

Time, m (minutes) | 0 2 4 8 8
T'“‘P";‘F“)"' Tm) | 150 {108 | 78 | 56 | 41

8. Based on the graph below, which expression is a

possible factorization of p(x)?
A @+ DE-Dx-4)

2) (x-3Nx+2Dx+4)

3) G+ Nr- - D(e—4)
4) (@=NE+ 5+ Dx+4)

y
b,
A
4
¥
¥
A
ey
5
¥
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..... / e

k3
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9. Vinny collects population data, (%), about a specific strain of bacteria over time in hours, A,

as shown in the graph below.

Which equation represents the graph of P(k)?
(D pgy = 42 3) P)=3h"+0.2h+4.2

D piy=Lard D pgyint-n s ana

10. Which equation(s) represent the graph below?
I ye= (4 2)x - 4x-12) 2%
I y=a-3)t+x-2)
I y=E-1)E-5-6) X
1) 1, only '
2)> 11, only
[and II
4) Il and III

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

An equation that represents the function could be

1) q(x}=—%(x+15)2—25 3 q(x)==-é—(x-—15)2+25
2) g(sz—% (x+15)% - 25 @q(x)r--é— (x~15)% + 25

P{h)
jl":\-‘l'-.!
/
/
2|16}~
{1,8)
{Djd) ¥
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¥
{
I s
,l 5
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renet
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12. Wenona sketched the polynomial 2(x) as shown on the axes below.

")

715

I

A
-y X

Which equation could represent £(x)?
@ P = (x+ Dx-2)? 3) PE) =G+ DE-2)
2) PR =(x-1x+2) 4) PR=(x-1(x+2)

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

- [ X
i
N/
¥
Which function could represent this graph?
D X = &-NE-1DE+1) 3) A = (x-3x- D(x+3)
é gx) = (x+NE+ -1 4 kx) = (x+Nx+ D(x-3)

v



Determining if a point is on the graph _
bstitut dy into th ti |
Substitute x and y into the equation Sa lj;j “LQ pOIM~ 1y

If the two sides are equal, yes! 0 . il %
If the two sides are not equal, no! i H\_& Lable gTValves

1. Which point is not on the graph represented by y = x* +3x - 62
1) 612) 1Q=(-6)* m-cﬁ b=y~

2) (4,-2) =A==+ =~ v

3) @)  H =@ =1

2. Which ordered pair would #of be a solution to y = x° - x?
1) (-4,~60) —bo = l—l%\"-i_;;-{ =-ko v~

2) (_3’_24) _._Dq 4 (“%) 4-3:: ::,IL{ v

3) (=2,-6) < = (—')_). +rQ =0 v

@ CL-) =0 <0 X

3. Which ordered pair below is not a solution to f{x) = 22 = 3x 449
H @4 4 :&a\hzﬂﬂ H=4
2) 1.51.75) 12s=0-5) _ k) ¥ =15 v

D G4 == AN = q

AL = (VB b = X

4. Which point is not in the solution set of the equation 3y + 2 = 2% = 5x+ 17?
é?)ez. 1) 3U0) + Q= (p-Stn#H]  32=3] X
) CLD B R = V2-st k1] D323
3) (23 33 ) (N T=-sOVHT G T
4 55 3 =(SH2-S5V ) =11

5. How many of the equations listed below represent the line passing through the points (2, 3) and
47 X=2 $=3 “k=d =1
5B 2137 sx4pmll s@+1=13 X

31 :'_;SQ;‘C)"V/};‘;*T;T;ﬁ;T@_:WTSk"[-—"n/ \

S B2 SN yumsrais 12 -SEMZ =

X Aqagad) y-T1=3a-4 <1-]= S@-4) X

1) 1 3) 3
é)z 4) 4



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,

3
—
1

5

Let g be a function such that g(x) = _"i' x? + 4x +3. Determine which function has the larger
maximum value. Justify your answer. N THD( m b Ca 'C_ ?( L

iy a8 ||
b i

2. Which quadratic function has the largest maximum? o Thllmax,, ¢ dint § max
1) k() = 3 - )2 +x) y‘gmw,mx @k(x)=-5x ~12: 04 A
0,35

S at)
: 1
X | f(x) | i
=g ¥ il
13 AR\
el "
q— ,_ﬂ!g_/ F“ -5 s I \ X
3 | 5 l,( \f
1 L 4) ¥

i1



3. The graph representing a function is shown below. )

Which function has a minimum that is /ess than the

‘S; one shown in the graph?

(\\\3 1) yax —ﬁx+7 - <

s il
—

. 2 |x+ 3| - U 1
N “‘§\ é}’-x -22:-10 =1\ ﬁJ)U*jmn

\
~ \YY,
%y N 4) y=|x-8/+2
/
% Which of the quadratic functions below has the smallest minimum yalue?
) b= 426 (1,7 3) kD= e+ £3.5,-0.25)
: ; YT % T 1o
1
-1 -2
“‘ | 0 -5
.\ | é__ ....B _b
f 2 -3
Fi
3 -2

@ ~°

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

)= (x=3)% 429

—

ol
~ &L A2 W) S:u—L;

—
—

[N Lol R -2
oo

hos X~3

SN LW~

4 | -4
5
6

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



6. Which quadratic function has the largest maximum over the set of real gllzlmbers?

D fla)=-x'+2x+4 (s 3 g ==(x-5°+5 (5'5—--‘"9’4 Tf&"@ naximim
@ X k(x) 4) X h{x)
~1 -1 -2 -8
0 3 -1 | -8
A5 A 0] 1
e 3 o Gl S EEEENPUK 5
3| 3 s |
4 -1 3 1
7. Three functions are shown below.
00 h=|
4 | -
{ b= b=
I X | hx) _ ¥
{ = i glx)=3"+12
_ : A -4 14
/I =ty
et ™ X "% 3
A -
o |
2 ~1,75

‘
Which statement is true?
1) The y-intercept for 2(x) is greater than 3) The y-intercept for k(x) is greater than ~ >( b
the y-intercept for fx). =| > f X< the y-intercept for both g(x) and fix). —1)3 X
2) The y-intercept for ) is greater than ﬁQf he y-intercept for g(x) is greater than
the y-intercept for g(x). 1> 2 X the y-intercept for both f{x) and A(x). 3>l w

: o . D\
8. The function s(x), which is graphed below, and the function g(x) = 2|x + 4| - 3 are given.
TP M=
Which statements about these functions are true? \ L f Jﬁ
I.  g(x) has a lower minimum value than h(x).;/ & L

II. For all values of x, k(z) <g(x). <
III. For any value of x, g(x) = h(x).»" /
é I and II, only 3) Il and III, only
I and III, only 4) 1,11, and I1I
A ANV




Sequences:
Arithmetic: add a constant difference, Geometric: multiply by a common ratio

Explicit Formulas (From Reference Sheet)

Arithmetic: @, =, +(n-1)d Geometric: a, = &, (r)"”
Recursive Form}las ;
. \ a‘/ﬁ ) a.l/e‘/'
Arithmetic: J Geometric: -
/ a Q.’. /‘/ \ar: =7ra,.

1. Write an explicit AND recursive equation for the following sequence and find the tenth term.

19,16,13, 10.. - gpimbe /% -2 +> Q= 13~

(,“-::El')7 Q’I = f(ﬂ:&%l Qnaf :?_’l‘;g:} Cin : ) { *“’3
—-— =Y - e Y
dl= &a 1+ o230 ¥
Chio -@
2. Write an exphclt AND recursiv quTtmn for the follomng sequence and find the ninth term.
o+ =~ v
“‘ ‘i "{ ___________ﬁ-j 6{ G2
4= a=ala) [
=¢ Gn =Q(4)’
Ca= AR ! \
Clg = 131,07 ‘ |
3. Write an ‘explicit AND recurswe equation for the follomng sequence and find the eighth term.
2 ?(i 18, 5%1 L
X

[,'i‘:-__g f 4&”(1’)“’ Q,, |
=2 L%) )D

Gy
o=

=35

(4452:)(07\ _
Cffg = LB?‘{

4, Write an exphc’ltﬂND recursive equation for the following sequence and find the 20th term.

L ST anbme ax63
| "ﬂ)fj) -“‘@K
W)y Gr=b3+n- 1) S

q: a-—s\ -\”'?'W A=

. . =—bn i

8. erte an exp11c1t AND recursive equation for the followmg sequence and find the 7th term.
3,-12, 48, -192, . e
e s R L

w’

1 3 [}{45—"51![()n
(_{ @ " B(_Lﬂn-l
PE ‘3(4)‘“
( G 1= mu Cé{



6. The diagrams below represent the first three terms of a sequence.
Assuming the pattern continues, which formula determines «,, the number of shaded squies in

senbimty Qi) 4= 9 S
2D e, =4n+8 @l:- ]a#lobﬂ : : -

3) e,=4n+4

9 e=n+2 G, =1 4409
04:’.. in-?

7. Given the pattern below, which formula represents the number of triangles in this sequence?
QI: 3?‘9-5' 2 7 42 9
FAVANWAVAYANWAVAVAVANWAVAVAVAVAN
Dy y-2ze3 Cg=2Qpdln-l) @ y=2041
2) y=3x+12 4 =3x-2
SR ) B IR
G1=3 +In~2

Gn =dnF| o .
8. Which function defines the sequence —6,—10,-14,~18,.. ., where f(6) = -26?

D=2 ol =g reln-)

2) Ax)=4x-2 d Lf
3 Ax)=-x+32 f=— K
43 ) = 2e 26 G = - (% -H(A~1)
G, = -{p-tn+d

7/ EREL RSN
9. In a sequence, the first term is 4 and the common difference is 3. The fifth term of this
sequence is - T g
b1 95 D =Qcdl - Gs3csh]
2) Ig Qn':-q‘f‘ n—l Q{:I(ﬂ
%19 da= Y - 3

G = 34|

10. In a geometric sequence, the first term is 4 and the common ratio is -3, The fifth term of this
seguence is
¢324 =4 3) -108
) 108 r: el 4) -324
g " 5]
6{‘426% Cﬂnn l @(2 L‘("‘%)
Gi=403)" g2 3
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Sequences with Non-Consecutive Terms
Write out the terms and guess and check!

1. Determine the common difference of the arithmetic sequence in which 2, = 3and &, = 15.

# a=4
7 l Is f
. > 3 4 |
2. The fifth term in an arithmetic sequence is 8 and the ninth term is 28. Find the common
difference. 5 S
; l' =Y N
% 13718 % O=S
5 (o 1 % 9

3. The first term in a sequence is 5 and the ﬁfth term is 17. What is the common difference?

1) 24
2) 12 5/ 33*31 R _i 4
T 5
4. The third term in an arithmetic sequence is 10 and the fifth term is 26. If the first term is ¢,
which is an equation for the nth term of thlS sequence‘? ql-.g C?,,_,_q' ,LO[(” ]]
1) ¢,= =8n+10 "“‘ _
@_an=8n—14 ""b g)_ ?( DCJ : G,= (d Qq- 64‘3(‘1“])
3) a,=1Ll6n+ 10 = | 2 '3 q 5’ \ O.-;::—(,-I—S’ﬂ Sf

4) a,= 16n-138

Q30 s
5. The 2nd term in a geometric sequence is 10 and the 6% tg 5}m 1s‘2'56.Q is an quatlo{f& ,D )

“the nth term of this sequence?
1) a, =10 Q= &, = 2(5)"“l Q~ 1250 ,ﬁﬁ:@d

Da =100y =35 Ha =200 a '?, C-{ S 6
h=As P!

6..What is a common ratio of the geometric sequence whose first term is5 and third term is 2457
7 3) 120
349 4) 240 5‘ 5 945’
7. What is the fourth term of the geometric sequence whose th1rd term is 20 and ﬁﬁh term is
1807 )
1) 3 3) 20
60 4) 70 330
Q) , 20 @ \>0

P

2 4 5
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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?

Ay 09 3) -0.3
“2) 05 4) -0.8
3. The results of a linear regression are shown below. y=ax+d
Which phrase best describes the relationship between x and y?
. " . . = ~1,15785
1)“strong negative correlation 3) weak negative correlation
2) strong positive correlation 4) weak positive correlation &= 139.3171772

7= —0,896557832
r* = [,8038159461

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

(1) Lin Reg () Lin Reg () Lin Reg ,
y=~"a+bx y=a+bx y=(l’+’b3: y:r—-}-bx
a = 59,026 a=.T a = 2.45 a =29
h = 6.767 b =242 b= 9Ohr h =241
r= 8643 r= 8361 r= 6022 ;o= - 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.

éy There is a moderate negative correlation between the variables.



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

PN S
1) 1.00 o+ &
2) 0.93 N
-0.93 ‘ ‘ )
4 -1.00 3,k q PQJQOL 5‘7 t ‘ N
“] - > 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 hundredthl State the
correlation coefficient of the linear regression equation, to the nearest hundredth. Explain the
meaning of this value in the context of these data.

Percentage of Students j =, q&)x L ; 3.5

Scoring 85 or Better
Mathematics, | English =
X y ’ r_- i q 9\

?:Z 33 ThD-}Q S o S’ POSzJﬂl}Q COHQ(GIL/Q/)

i 3 Jp e e pecontai of stelnls oy 570

30 56 e on Math dand lﬂﬂjl&’)

45 67
20 42
Al Lf(_

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. @Q(-u)ei n g

Average Number _].q-} Edu{" Mand 3"}1001” 4
Hours (x) | ™ Spores () ’ Do ‘
0 4 Sjﬂ*f (a % =
0.5 10 . [[3 . (_% ) j
I 15 3= 4oy 3.q5l
2 | 60
3 260
4 1130
6 16,380
Lt L’L

24



9. At Mountain Lakes High School, the mathematics and physics scores of nine students 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. Explain whaf the correlation coefficient mean wi& regard

to the context of this situation. ) 1A &TL’
J= = | 3w 1514

Mathematics | 55|93 |89 (60 (90 (45|64 |76 | 89
Physics | 66|89 [94[52(84 5666|7392 = .9%
T Nt is g _31‘13?, posihle collele N
poturen Maomehl aul fh g5 scolef

10. Erica, the manager at Stellarbeans, collected data on the daily high temperature and revenue
from coffee sales. Data from nine days this past fall are shown in the table below. State the
linear regression function, f71), that estimates the day's coffee sales with a high temperature of 7.
Round all values to the nearest integer. State the correlation coefficient, », of the data to the
nearest hundredth. Does r indicate a strong linear relationship between the variables? &xplain

your reasoning. gl
3: "5%}" Hﬂl‘ﬁa
= -.q4

ULs, betase ¢ s Clode b—l,

it s« si-rag_j.ugahw
Cotlelahon bekwarn fampesatie
and Coflee Sale§
11. 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 values to the nearest tenth. State the value of
the correlation coefficient to the nearest tenth, and explain what it indicates. in
9Y=1.Gx FIqg

Mass (kg) |4.5] 5| 4]35]55] 5 | 5 | 4 [4]6]35][55
Height (cm) [ 41 [40[35[ 38 [43 [44 [37 [39 [42[44[31[30] (=

TN 15 q weald, poy bt felachiriin?
hewun me q"“’g_ i(jjhlu{iaf @ftcan breed
(4]

12. 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 exponential equation that models these data. Use this model to predict how many
downloads the developer would expect in the 26th week if this trend continues. Round your

answer to the nearest download. :
ExPQ\Aj 9= so(\. ﬂ\x

Number of Weeks 1 2 o 4
Number of Downloads 120 | 180 | 270 | 405

Day1|Day2|Day3 |Day4 |Day5|Day6 | Day7 | Day 8 | Day 9

High Temperature, t| 54 50 62 87 70 58 82 46 48

Coffee Sales, f(1) | $2900 { $3080 | $2500 | $2380 | $2200 | $2700 | $3000 | $3620 | $3720

Y= ol $Y*= 3630146
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13. Emma recently purchased a new car. She decided to keep track 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 independent
variable. (Round all values to the nearest hundredth.) State the linear correlation coefficient to
the nearest hundredth. Explain its meaning in the context of the problem.

Miles Driven s - N L N & j
-

Gallons Used
150 7
200 10 U= ns\- G
400 19 0> X ,C(;).,
600 29 — i -
1000 51 = OO

e (s G shoy bt (elebnyng betvay,
miles dven and nonbecof %r!fm:s osec

14. The table below shows the number of math classes missed during a school year for nine
students, and their final exam scores.

Number of Classes Missed > 110l 312211502 12101189

(x)
Final Exam Score (y) 99 [72[ 90 |35 | 60 | 80 | 40 | 43 [ 75

hundredth. State what the correlation coefficient indicates about the linear fit of the data.

Lol yo-q glurqlss The s a sty agahie
’ callola b9 hetweon ﬂuub@,« of>

= -.q97 classes misyed a $ind txam S e

15. The data table 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. Usmg ng this equation, predict the slope of a beach,
to the nearest tenth of a degree, on a beach with grains of sand having a median diameter of 0.65

——e

mm. L in %) P

Median Diameter of

Grains of Sand, | 0.17 | 0.19 | 022 |0235]0255] 03 | 035 | 042 | 085 _ 7 . D 7[/
N= | X = JY b

in Millimeters {x}

Slope of Beach, | qo0 | 04 | ngo 088|195 1.5 | 44 | 7.3 | 113 o
in Degrees {y) ’ : j l/) ‘()(.( (‘7 «\ J !
= L0 A4
4= 6)’
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Probability with Two Way Tables

Conditional Probabilities: Circle the row/column that contains the condition. Condition always
comes after the phrase given that. You will not always see the phrase given that.

“And” is not conditional.

One-hundred employees of a company were asked their opinion on paying high salaries to the
CEO. Their responses are summarized in the following contingency table. Express the following
probabilities as fractions and rounded to the nearest percent.

1. P(male and in favor)

loo

3. P(male)

g

e

5. P(male given that in favor)
15
lq
7. P(in favor given that male)
15
bo

9. Probability a male is in favor

5
(po

In Favor Against
Male 15 45 b0
Female 4 36 40
19 2| 100

2. P(female and against)

3w
o

4. P(in favor)

19
loO

6. P(against given that male)
>
Js

8. P(female given that against)

3o
51

10. Probability a female is against

2o

do
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1 1. A statistics class surveyed some students during one lunch period to obtain opinions about
television programming preferences. The results of the survey are summarized in the table
below. What percentage of the school’s male students would prefer comedy?

Programming Preferences jc__) _ é @ z- 7
[ comedy|-brama_| los —W-©

([ Male 70 B oS

eI!';Eirnahe 48 42 w
W 77 145

12. A public opinion poll was taken to explore the relationship between age and support for a
candidate in an election. The results of the poll are summarized in the table below.

Age For Against | No Opinion
21-40 30 12 8 SO
C—M"m—so 20 40 15 1s~
Over 60 35 15 ¢ o il

25 E
4 %7 3% QA0

What percent of the 21-40 age group was for the candidate?
Iy 13

2) 25 30 _é«O/
3) 40 S0 ¢ :
a3 60

13. A radio station did a survey to determine what kind of music to play by taking a sample of
middle school, high school, and college students. They were asked which of three different types

of music they prefer on the radio: hip-hop, alternative, or classic rock. The results are —~
summarized in the table below. ./ N
What percentage of college students prefer classic rock? Hip-Hop | Alternative {/Classic Rock
‘% - Middie School | 28 18 | SO
o (;% /. High School 23 22 R Ee
s College ' sQ)
(SO

16 20 14|
co b0\ )
What percentage of the students that prefer classic rock are college students? /

Jit 5%/

1AL



14. A survey about television-viewing preferences was given to randomly selected freshmen and
seniors at Fairport High School. The results are shown in the table below.

i )
Favorite ¥ype of Pﬁ{ram
Sports //Reality Comedy Series
Show .
Senior & \| 110 67 W0
Freshmen | 119 Y\ 103 54 J o

b3 213 12| <30

A student response is selected at random from the results. State the exact probability the student
response is from a freshman, given the student prefers to watch reality shows on television.

103
pi |

15. At Berkeley Central High School, a survey was conducted to see if students preferred
cheeseburgers. pizza. or hot dogs for lunch. The results of this survey are shown in the table
below.

Cheeseburgers | Pizza | Hot Dogs
Females 32 44 24 [)'s)
Males 36 30 34 jod
bg 74 58 200

Based on this survey, what percent of the students preferred pizza? 7‘f
1) 30 3) 44 = :’2;7‘/

Jeeo L 4) 74 oo
16. A middle school conducted a survey udents to determine if they spent more of their time
playing games or watching videos on fheir tajets. The results are shown in the table below.

( Playingll Watching | Total
Games | Videos

Boys 138 46 184
Girls 54 142 196
Total { 192 188 380

Of the students who spent more time playing games on their tablets, approximately what percent
were boys?

D 41 7 Ry
2) 56 ?75 m:7lm5"/



17. A survey was given to 12th-grade students of West High School to determine the location for
the senior class trip. The results are shown in the table below.

Niagara Darien Lake New York
——alls _City -
< Boys 56 74 103 PERS
Girls 92 88 TS

71
Ry it al gy
To the nearest percent, what percent of the boys chose Niagara Falls?
by 12 3) 44 s .
2p 24 4) 56 333 =]

18. Jenna took a survey of her senior class to see whether they preferred pizza or burgers. The
results are summarized in the table below.

Pizzaf| Burgers)
Male 23 '] 42 Wus~
Female | 31 26 | 57

SH WY/ 1o
Of the people who preferred burgers, approximately what percentage were female?
1% 21.3 3) 45.6

2 R
D™ %2

19. Students were asked to name their favorite sport from a list of basketball, soccer, or tennis.
The results are shown in the table below.

Basketball | Soccer | Tennis |
Girls | 42 58 | 20 |20
Boys 84 41 5 [ DO

12y 99 <5 29350

What percentage of the students chose soccer as their favorite sport?
39.6% 3) 50.4%

2) 41.4% 4) 58.6%

“9 20071
@@_%QQ/



Box Plots

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 —
Each section is 25% of the data

QI

L. For the set of data below, find the lower quartile, median, upper quartile, interquartile range.

and range. Ol

W&

N

_l

powor Buarli=

=%, <

<& 1 ] i 4 } 1
N, T T ] ! } ¥

2. For the set of data below, find the lower quartile, median, upper quartile, interquartile range,

le <70 Je=&3-A

wn Sl @
= feseeed

il 1 1 i 1 1 1

nax Dhaer gt
Mudin="7
JPpul goof

S e S i (e s e
bh 60 65 70 75 BO B5 90

3. The box plot below summarizes the data for the average monthly high temperatures in degrees
Fahrenheit for Orlando, Florida.

The third quartile is
1y 92

@D 9%

I
95100

o
T

upP aible <10

3) 83
4) 71

-1

ks

L D=zl

~ 10~b
m,ﬁ — C—{
M:Wﬂ—-ﬂnﬂ
Qﬂ" = 1=
Qz%p:l‘

Jﬁf: gS" 0

b} |

70

~.L

5 80

4. What is the range of the data represented in the box-and-whisker plot shown below?

&- =M~

1) 40
2) 45

60 *
4) 100

i
]
G

b/: v

]

5. Based on the box»ayhisker plot below, which statement is faise?

1) The median is 7.

%) The range is 12.
The first quartile is 4.

4) The third quartile is 1

¥

v

;

’

i
T
9

2. I
i

Lo
T | i

10111218

515

=0

i Md}):[@

1731



6. The box-and-whisker plot shown below represents the number of magazine subscriptions sold

by members of a club.

Which statistical measures do points B, D, and E represent, respectively?

1) minimum, median, maximum

2) first quartile, median, third quartile
first quartile, third quartile, maximum

4) median, third quartile, maximum

i |

A B c b
3 1 [} f i
4 6 8 10 12 14 16 18

2 20

7. A movie theater recorded the number of tickets sold daily for a popular movie during the
month of June. The box-and-whisker plot shown below represents the data for the number of

tickets sold, in hundreds.

2

25 |

" 05

i |

e

| !
(RS
o 1 2

@

!I|;

:
5 6

Which conclusion can be made using this plot?

1} The second quartile is 600.

2) The mean of the attendance is 400.

3) The range of the attendance is 300 to
600.
Twenty-five percent of the attendance
is between 300 and 400.

8. The box-and-whisker plot below represents a set of grades in a college statistics class.

Which interval contains exactly 50% of the grades? SO,

1) 63-88 AR

2 6395 — L Asl sz
3) 75-81 62 64 66 68 70 72 74176 78 80 B2 84 86 8B 90 92 04 86

@ 75-88

9. What is the value of the third quartile in the box plot shown below?

1) 18
2) 22

Fl
|||||
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Measures of Central Tendency

Stat, Edit

Stat, Calc, 1-Var Stats

*If there is a frequency column/histogram, put ,into FreqList
X = mean

o = standard deviation

Med = Median

Range = maximum — minimum

Q1 = Lower Quartile

Q3 = Upper Quartile

Interquartile Range: Q3 — Q1

Mode = number that occurs the most (not given in calculator)
The greatest spread/variability has the greatest range.

1. Sara's test scores in mathematics were 64, 80, 88, 78, 60, 92, 84, 76, 86, 78, 72, and 90.
Determine the mean, the median, lower quartile, upper quartile, range, interquartile range,
population standard deviation, and the mode of Sara's test scores.

Maq="79 el foarblg=%"1  TWl= B3-S
Miﬂm =9 {Ungp=max-min T= B1-14= 13

barguis7y  FsB033 ok b o4l

2. Mickayla's test scores in social studies were 84, 77, 63, 72, 90, 71, 75, 76, 77, 81, 78, and 80.
Determine the mean, the median, lower quartile, upper quartile, range, interquartile range,
population standard deviation, and the mode of Mickayla's test scores. y) && " 7 7

Man =77 Upper qoaftli =805~  Te=(B-Q\
Machin =77 fmp=mat-rmm  DOR= ¥.s-735=7
borrguie =135 g™ 9063207 pplabm S0 =044

3. In the table, the data indicates the heights, in inches, of basketball players.
What is the mean, median, mode, population standard deviation, range, and interquartile range
for this set of data? How many students are on this basketball team?

§I7eight (Inches) grequency Mgy = 7£f .I,&f: &3_‘ ) \
B o 1 nicdiay= 4 TAE = 7513=9~
7 2 gy
E : plekion sp =Ll
72 2 o L

1 ==

71
gy P>
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4. The following histogram represents the test scores of students in a class.
What is the mean, median, mode, population standard deviation, range, and interquartile range

for this set of data? How many students are in the class?

['e e

Frequency

75 &5 95
Test Scores

LA
77

13

@l e aln

N2 %4, i 1
mdlaﬂ > “:65’
pof J0= b 9
(Hrges 4515 =20
Tap= 4s-15=10

5. The table below represents the time taken, in minutes, to eat breakfast. For this set of data,
find the mean, median, mode, population standard deviation, range, and interquartile range. How

many people were involved in this study?

nolg.

[ﬂ {{ J
H go e ¢
E?:E%‘E 2333

Mmures Ta Eat Bre kfast

jf\ﬁ\ e pinuiey)

6. The follo ing data represents the number of ga%l.onz

intergﬁartlle range. How many paint orders were placed on this day‘7

L

<

Paint orders
&
L

1 i
& ® @

tesene

ok ﬁ@@@

el L3
o @
L2
o 3
3|S5
§9
2 13
7
53
3|7
I¢

S eR DR LWL~ -

MI’).‘: 5_@)5/

Midian= S
Nedi=")

prY) = 4.0

[ agp=Max-mv]

range = 1)-0 =13

Tae=63-a\
IR -2 =%

of paint in a paint order in a given day.
For this set of data, find the mean, median, mode, population standard deviation, range, and

— 00—~ L~ oWy,

n="3.
Mmhg
Mody= |
RPSD=,7)
fungL=mayi-mm
fmde = 10-\=9
TeR=Q3-x\
R = S-1=
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7. Which statement is true about the data set 3, 4, 5, 6, 7, 7, 10? ﬂwg V) = é’

1) mean = mode @mean = median
4) mean < median

2) mean > mode

8. The following are Regents scores in a math class.

s = Cg
Mol

=7

59 56 64 69 35
67 55 57 33 68
64 69 65 71 45

Which of the following statement is true?
1) mean < mode

3) standard deviation = range

@ mode = lower quartile  4) interquartile range = standard deviation

baseball teams over the course of a season.

Team 4:4,8,5,12,3,9,5,2
Team A: 5,9:11,4, 86, 11,2.7
Which set of statements about the mean and standard deviation is true?

ean 4 < mean 5
standard dewiation 4 > standard dewiation B

2) meanAd > mean B
standard dewiation A4 < standard dewiation B

3) meand < meanB
standard dewviation 4 < standard dewiation B

4) meand > mean B
standard deviation 4 > standard deviation B

Nay=ClAL TQe=1(3

mali=SS Qy=7. .
Qls s

s

g ="7i-4s=d({

9. The two sets of data below represent the number of runs scored by two different youth

A

B;

10. Christopher looked at his quiz scores shown below for the first and second semester of his

Algebra class.
Semester 1: 78, 91, 88, 83, 94
Semester 2: 91, 96, 80, 77, 88, 85, 92

Which statement about Christopher's performance is correct?

1) The interquartile range for semester 1 is
greater than the interquartile range for
semester 2.

2) The median score for semester 1 is greater
than the median score for semester 2.

mThe mean score for semester 2 is greater
than the mean score for semester 1.

4) The third quartile for semester 2 is greater
than the third quartile for semester 1.

st
Man =4, €

Micd =% &

AL=9.8 :
TW=q)s-%0.5 TR= 4G50

|

52

Man = 7

k=< ¢

@3 =92

12

Vx. el 3.) s

Mg = (ﬂ Mw:é 975~
TX =3.3..



11. The 15 members of the French Club sold candy bars to help fund their trip to Quebec. The
table below shows the number of candy bars each member sold.

Number of Candy Bars Sold
0 15 38 41 43 M = S 3
45 50 33 53 55

68 | 68 | 68 | 72 | 120 ﬁ@@:max‘-mm
XWhen referring to the data, which statement is false? [Cﬂge = ‘JO ‘O:'l QO

The mode is the best measure of 3) The medianis 53. [~
central tendency for the data. /
%’) The data have two outliers. 4) The range is 120.

12. The following table shows the heights, in inches, of the players on the opening-night roster of
the 2015-2016 New York Knicks.

| 84 |80[87[75| 77 |79[80[ 74| 76 [80|80] 82 | 82 |

The population standard deviation of these data is approximately VX-‘:‘ 3 =
o35 3) 793
2] 13 4) 80

13. The ages of the last 16 United States presidents on their first inauguration day are shown in
the table below. Determine the interquartile range for this set of data.

51 ] 54 | 51 | 60 :[@&:(Q?)—Ql P
14 1551 % TRP=pls-S1 =05

46 54 47 70

14. Different ways to represent data are shown below. 1 . {}
EREERERER EERREE
I
Which data representations have a median of 27 .
I and II, only 3) I andIII, only 5 6
2) landIII, only 4) § 5
g2
& \ea *0




15. Donna and Andrew compared their math final exam scores from grade 8 through grade 12.

Their scores are shown below.

8th | 90

oth | 92 M‘-‘-‘-qa

11th |- 94

8th | 78 | mud = q%

9%h | 96 =45
tow [ 57 ] OO

12th | 93

Donna MQH =q I ! Lg

10th | 87 ({1’3 =P &

2t | 95 | 18K =qu,5-%%,§=@
Andrew Mban = %96

iith | 94 | LOR=95%15=1d.%~

1) Andrew has a higher mean than Andrew has a larger interquartile range /

><Which statement about their final exam scores is correct?

Donna. than Donna.

XZ) Donna and Andrew have the same 4) The 3rd quartile for Donna is greater

median. than the 3rd quartile for Andrew. A<

16. Santina is considering a vacation and has obtained high-temperature data from the last two
weeks for Miami and Los Angeles. Which location has the least variability in temperatures?

Explain how you arrived at your answer. 7(,‘,131
Miami 76 78 83 78 60 66 76
81 83 85 83 87 80 80
Los Angeles | 74 63 65 67 65 65 65
62 62 T2 69 64 64 61

Los A’“@E[{_\ beae i+ Mo a
Sl T

Qa :.-87—4’0
@3%;: a7

/2:143@:7‘1-&9(
Qaﬂg@: i3

I3



17. The students in Mrs. Lankford's 4th and 6th period Algebra classes took the same test. The
results of the scores are shown in the following table:

x a, n min | €, | med | C: | max
4th Period | 77.75] 10.79 | 20 58 69 76.5 | 87.5 96 % -S% = 3%
6th Period | 78.4 | 9.83 20 59 | 71.5 78 88 96 -5z ]

Based on these data, which class has the larger spread of test scores? Explain how you arrived at

your answer. {b;,-,m

Perial 4 has g j‘/ﬁalp( (I

18. The heights, in inches, of 12 students are listed below.
61,67,72,62,65,59,60,79,60,61,64,63

Which statement best describes the spread of these data? | Vs JU’Q 0{033 -} (ause
% The set of data 1& evenly spread. )QQ‘ The set of data is skewed because 59 is 0%
' uiels an ot lver the only value below 60. W
- The median of the data is 59.5. 79 is an outlier, which would affect the
M - é () " standard deviation of these data.
n=0d. 5 e

M= B[
19. Noah conducted a survey on sports participation. He created the following two dot plots to Ndz?) 5
represent the number of students participating, by age, in soccer and basketball.

. L] |
® @ L E ;
Which statement about the given data sets is correct?, : : : : i *
The data for soccer players are skewed right. /N 1'53, m

3{’ The data for soccer players have less sprea E 7 8 b t1on 12 4

d
than the data for basketball players. .’«M;’) bsb hayt o fandy £l " S 10
The data for basketball players have the i g I
. same median as the data for soccer players. 9, <~ # 10
4) ) The data for basketball players have a

—
greater mean than the data for soccer q, . Cb i % .'b "

players.

| Lo
3
‘ g
--o’sb;
>
3
o

® @ o @

T LT T T 1
6 7 8 9 10 1



Causal
Two events are causal if one causes the other to happen

1. Which situation describes a correlation that is nof a causal relationship?

Q- The rooster crows, and the Sunrises. A mysle¢ cradny does ot Cavse Hhe Yun 1o NSe
2) The more miles driven, the more gasoline needed

3) The more powerful the microwave, the faster the food cooks.

4) The faster the pace of a runner, the quicker the runner finishes.

2. Which situation describes a correlation that is a causal relationship?

1) The taller a person, the smarter they are. S ‘1
@PThe bigger a person's feet are, the bigger shoes they wear. Rigder ;eel Canes +h o fo nee _

3) The bigger a person's fingernails, the faster they can throw a baseball. b:99ger Shoed

4) The longer a person's hair is, the more hats they wear.

e
3. Which relationship can best be described as causal?
I) height and intelligence @ number of correct answers on a test ‘ _
and test score TR o pllock amywens A\C‘!’U’ife A
2) shoe size and running speed 4) number of students in a class and ole 4 be h"ﬁm-ﬂ

number of students with brown hair

4. Which situation describes a correlation that is not a causal relationship?
1) the length of the edge of a cube and the
volume of the cube
2) the distance traveled and the time spent
drivin ] oo [
o age Pl anef e e o siblings & ChldS Ggp eS nit Case fhim do have
the child has Mofe o133 3iblngs .
4) the number of classes taught in a school and
the number of teachers employed

5. Which situations described is not a causal relationship?

1) The number of baskets a team scores and their total amount of points

2) The number of points you score on a test and your test average e
él’he amount of time you spend driving and the type of car you drive TNy amot of imt 3‘%"] Mwy
4) The faster you run a race the sooner you finish C/Of) Mot CfiUbE, ou o e d o

Corvam (af mode |



Unit Conversions

CONVERSIONS
1inch = 2.54 centimeters 1 kilometer = 0.62 mile 1 cup = 8 fluid ounces
1 meter = 39.37 inches 1 pound = 16 ounces 1pint =2 cups
1 mile = 5280 feet 1 pound = 0.454 kilograms 1 quart = 2 pints
1 mile = 1760 yards 1 kilogram = 2.2 pounds 1 gallen = 4 quarts
1 mile = 1.609 kilometers 1 fon = 2000 pounds 1 gallon = 3.785 liters.

1 liter = 0.264 gallon
1 liter = 1000 cubic centimeters

To cancel out units, multiply by the conversion. The unit to cancel should have one on top and

one on bottom. For a rate, the final units is the remaining top unit per the remaining bottom unit.

Convert the following units and round to the nearest tenth if necessary

. 750 meter to kllometer 2. 220 centimeter to meter

7 O, L~ 20w [ m
e IOoOr‘ > JoogA
o= ..,'75'L/m MO_ngn
3. 3.45 meter to centimeter 4. 1.2 hours to minutes

Y Js 10 (m By o _mp
3Y 5y =250 LXl0) = )i

5. 6.2 miles to feet 6. 5000 feet to miles
b9 | . =) g
‘ 50 GX =S

(alsym= % T

7. 4 gallons to kiloliters 8. 2.4 feet to centimeters

w/(
%awﬁ%@ WVQA

Lo o 24541 = 734520m

, i)

t 17



Convert the following rates and round to the nearest tenth if necessary
9. 100 km/hour to miles/minute 10. 500 meters/second to kilometers/minute

0065 | b D S| ) (0 Se<
woo@;jl vsee pA | @)

0(43) mm./mm s00lo) 5 /o)
é forele

11.12 ga@ second to liters/minute  12. 15 yards/hours to ft/minute |
(;34 (E) o6 | he 2 (53 7%‘/,,,,9

2 aefea* Z b o N T e
i, < 127,30

13. 50 ft/sec miles/hour 14. 15 kilometers/sec to m1les/hour

y§i¢ ﬁo SPC oo pin L @) 1Sk OS2 __2#\ _@
alf;;. lﬂ/ l@WQ‘\ lS;( lm-ff C 5"‘

(00 \stolyo) _ wh
SU _%L“w/ - 707 =~3350l. &
15..20 cm/mmute to feet/second 16. 200 k:lometers/hour to miles/second l

| Y " I 1)
- uo@js%frj%o T e o T

Ping ~ i

17. The Utica Boﬂermaker is a 15-kilometer road race. Sara is 51gned up to run thls race and has

done the following training runs: O m . Iﬁﬂ l(m _lb.oqkm,—

I. 10 miles
I1. 44,880 feet
- 14, Y5500F. _ m’ Lot Em 4550 (1.60q) i
ITI. 15,560 yard . _ —
& ich run(bsl) arz at least 15 kilometers? W; t L S>80 rs’b?bs’ H’J ><
I, only 3) TIandIIl
2) 1L, only 4) 11 and III
Sisho o _(_mpr Mo _ken \5ise0llbod) g gy ot
o - | o

18. Sarah travels on her bicycle at a speed of 22.7 miles per hour. What is Sarah's approximate
speed, in kilometers per minute?

P z; 2 Doy
997 : W 00>

| bt w&b"’

= by,



19. A news report suggested that an adult should drink a minimum of 4 pints of water per day.
Based on this report, determine the minimum amount of water an adult should drink, in fluid

ounces, per Week o 7 d‘ﬂ' ({(316%\(7]
(@l A5 floalowic

20. Bamboo plants can grow 91 centimeters per day. What is the approximate growth of the
plant, in inches per hour?

0149 noss  dlgh | @ | o
2y 379 4) 35.83
1y .;?s‘/ 2 60

o500 = L whe

21. A typical marathon is 26.2 miles. Allan averages 12 kilometers per hour when running in
marathons. Determine how long it would take Allan to complete a marathon, to the nearest tenth

of an hour. Justify your answer. houts per Mésafhg.a
b2, Lo ot %3 [ éaq(;ié 2\
Ry (el i A : e

§ S / ”ﬁ/r’ P"’Uﬂ

22. A swimmer set a world record in the women's 1500-meter freestyle, finishing the race in
15.42 minutes. If 1 meter is approximately 3.281 feet, which set of calculations could be used to

convert her s d to miles per hour?
>k{ 1500  60min 1 eter), Lmile
15. 42 - h-:sur 3.281 teet 5280

@ 1500 rgetefs _ 0 3231M _@ﬁ%{m /},r

1542 e (hou 5280
1500 M g’r m,(dmﬂ
[5.43funy. * 528

4y/ 1500 s | rjurm{ 1 rrile

;r 15.42 g’ * Thour * 5280 feet><




23. It takes Tim 4.5 hours to run 50 kilometers. Which expression will allow him to change this

to minutes per mile? / .
@45 1.609 " 6 d0gan) MM 3) ok, LD | 1h ml'/m/ﬂ
Ot (m) ~ 1pr 450y 1.609kw 60

50;« T 60min 4) 45%¢ _1m’ 60w
}{450@ 1603k~ {hr) P e 609k 13

24. A construction worker needs to move 120 ft* of dirt by using a wheelbarrow. One
wheelbarrow load holds 8 ft? of dirt and each load takes him 10 minutes to complete. One
correct way to figure out the number of hours he would need to complete this job is

szng{ 1‘@@@. ){120@.11@ ibr

1o 3}3' 10min  1load = 60 min

\5< 6Umm N @1ng? 110;-,&/ mgm{ _@
lUmm 1load 1 }3

25. The following conversion was done correctly:

3@;( 1 hetie 52801’}6{ 1@ mé}MS/ﬂ?//)
Rt e
What were the final units for thlS conver :

1) minutes per foot 3) feet per minute
2) minutes per inch @nches per minute

26. 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
using the ratios below:

Which ratio is incorrectly written in A gudits 2 pin & cups

3 teaspoons

Olivia's conversion? 1 gafs’on lg /&dﬁ 1 ;}Vs’f 4 Iabfespoom 1 tablespoon
1) 4 gquaris @ 1
1 gallon Pl
4 tablespoons
2) 2pints 4) 3 leaspoons

1 guart | tablespoon



Reference Sheet for Algebra I (NGLS)

Conversions

1 mile = 5280 feet

1 mile = 1760 yards
1 pound = 16 ounces
1 ton = 2000 pounds

Conversions Across
Measurement Systems

1 inch = 2.54 centimeters

1 meter = 39.37 inches

1 mile = 1.609 kilometers
1 kilometer = 0.6214 mile
1 pound = 0.454 kilogram

1 kilogram = 2.2 pounds

Quadratic

Exponential

— ol e B ¥
Equation y =@ lEwe Equation Pie=tb
Quadratic —b £ \b? — 4ac Annual Compound _ n
_ A=P(l+r)
Formula &= a Interest
R R Aritmst tn=ay +d{n-1)
Symmetry a
Y2 — Geometric 1
m=t—-1 =
Slope Xy — X Sequence tp =StdqF
Linear Equation _ Interquartile Range P
Slope Intercept F St (IQR) IOR =05 -0,
Linear Equation Y = ( _ ) . -0 _
Point Slope y-y=mx-x, Lower Outlier Boundary = 0 —1.5( [QR)
Outlier

Upper Outlier Boundary = 05 +1.5 (IOR)
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