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PENNSYLVANIA DEPARTMENT OF ERUCATION

General Introduction to the Keystone Exam Assessment Anchors
Introduction

Since the introduction of the Keystone Exams, the Pennsylvania Department of Education (PDE) has besn
working to create a set of tools designed to help educators improve instructional practices and better
uridarstand the Keystong Exams. The Assessment Anchors, as defined by the Eligible Content, are one of the
many tools the Department believes will betier align curriculum, instruction, and assessment practices
throughout the Commonwealth. Without this alignment, it will not be possibie to significantly improve student
achievement across the Commonwealth.

Howr woers Keysione Exam Assessment Anchors developed?

Prior to the development of the Assessment Anchors, multiple groups of PA educators convened to create a
set of standards for sach of the Keystone Exams. Enhanced standards, derived from a review of existing
standards, focused on what students need to know and be able to do in order to be college and career ready.

Additionally, the Assessment Anchors and Eligible Content statements were created by other groups of
educators charged with the task of clarifying the standards assessed on the Keystone Exams. The
Assessment Anchors, as defined by the Eligible Content, have been designed to hold together or anchor the
siate assessment system and curriculum/instructional practices in schools.

Assessment Anchors, as defined by the Eligible Content, were created with the following design parameters:. .

¥ Clear: The Assessment Anchors are easy to read and are user friendly; they clearly detail which
slandards are assessed on the Keystone Exams.

»  Focused: The Assessment Anchors identify a core set of standards that could be reasonably

assessed on a large-scals assessment, which wiill keep educators from having to guess which
standards are critical.

¥ Rigorous: The Assessment Anchors support the rigor of the state standards by assessing higher- -
order and reasoning skilis. '

»  Wianageable: The Assessment Anchors define the standards in a way that can be easily
incorporated into a course to prepare students for success.

o con teachers, administrators, schools, and disiricts use these Assessment Anchors?

The Assessment Anchors, as defined by the Eligible Content, can help focus teaching and learning because
they are clear, manageable, and closely aligned with the Keystone Exams. Teachers and administrators will
ba better informed about which standards will be assessed. The Assessment Anchors and Eligible Content
should be used along with the Standards and the Curricuium Framework of the Standards Aligned System
(SAS) to build curriculum, design lessons, and support student achievement.

The Assessment Anchors and Eligible Content are designed to enable educators to determine when they feel
studenis are prepared to be successiul on the Keystone bExams. An evaluation of current course offerings,

through the lens of what is assessed on those particular Keystone Exams, may provide an opportunity for an
alignment to ensure student preparedness.

o
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How are the Assessment Anchors organized?

The Assessment Anchors, as defined by the Eligible Content, are organized into cohesive blueprints, each
structured with a common labeling system that can be read like an outline. This framework is organized first
by module, then by Assessment Anchor, followed by Anchor Descriptor, and then finally, at the greatsst level
of detall, by an Eligible Content statement. The common format of this outline is foliowed across the
Keystone Exams.

Here is a description of each level in the labeling system for the Keystone Exams:

»  Module: The Assessment Anchors are organized into two thematic modules for each of the
Keystone Exams. The module title appears at the top of each page. The module level is important
because the Keystone Exams are built using a module format, with each of the Keystone Exams
divided into two equally sized test modules. Each module is made up of two or more Assessment
Anchors.

> Assessment Anchor: The Assessment Anchor appears in the shaded bar across the top of each
Assessment Anchor table. The Assessment Anchors represent categoeries of subject matter that
anchor the content of the Keystone Exams. Each Assessment Anchor is part of a module and has
onga or more Anchor Descriptors unified under it

»  Anchor Descriptor: Below each Assessment Anchor is a specific Anchor Descriptor. The Anchor

Descriptor level provides further details that delineate the scope of content covered by the
Assessment Anchor. Each Anchor Descriptor is part of an Assessment Anchor and has one or more
Eligible Content unified under it.

Eligible Content: The column to the right of the Anchor Descriptor contains the Eligible Content
statements. The Eligible Content is the most specific description of the content that is assessed on
the Keystone Exams. This level is considered the assessment limit and helps educators identify the
range of the content coverad on the Keystone Exams.

»  Enhanced Standard: In the column to the right of each Eligible Content statement is a code
representing one or more Enhanced Standards that correlate to the Eligible Content statement.
Some Eligible Content statements include annotations that indicate certain clarifications about the
scope of an Eligible Gontent.

%

O fe.g.” (for example”)—sample approach, but not a fimit to the Eligibie Content.
O “i.e” (“that is"}—specific limit to the Eligible Content.
O "Note”—content exclusions or definable range of the Eligible Content.

What impact will the implementation of the K~-12 Common Core Standards have on the content of this
document?

[t is anticipated that there will be significant alignment betwean PA's Academic Standards and the Common
Core. Every effort will be made fo ensure that the alignment of the standards to the Assessment Anchors and
Eligibte Content is maintained. As more information becomes available, PDE will inform state educators.

Standards Aligned System—www.pdesas.org

Pennsylvania Departmeant of Education —www.education. state.pa.us
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FORMULA SHEET

He g, o ety 2
Kevstone Exams

Formulas that you may need o work questions in this document ars found below.
You may use calculator 7 or the number 3.14.

]
W A=lw
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Linear Equations
N Find &
Sfope. m= '3(,“2"":")'(';

Point-Stope Formula:  (y— ) = m{x—xy)
Slope-intercapt Formula:  y=mx+ b

Standard Equation of a Line;  Ax+ By=C

F i

Ve fvh

Arithmetic Properties
Additive Inverse: a-~+(a)=0

Multiplicafive Inverse: a-- =1

A
a
Commutative Properfy: atb=b+a

a-b=bH-a

Associative Property: (a+b)+c=a+{b+¢)
fa-b)-c=a-(b-o

Identity Property: a+0=a
a-l1=a

Disiributive Property: a-{btc)=a-b+a-c
Multipticative Property of Zero: 4 0=0

Additive Property of Equality:
fa=bthena+c~b+e

ftultiplicative Property of Equalify:
fa=bthena-c=b-¢

oz
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Keystone Exams: Algebral

MODULE 1--Opergtions and Linear Ecustions & Inecuali

ASSESSMENT ANCHOR
At Operations with Real Numbers and Expressions
. .- Enhanced
Anchor Descriptor Eligible Content Standard
At.1.1.1 Represent and/oruse | A1.1.1.1.1  Compars and/or order any real numbers. | 2.1.A1.4
numbers in equivalent Note: Rational and irrational may be aﬂ [}D
forms (e.g., integers, mixed. ; @F)
fractions, decimals, . / (
percents, square roots, Ao )
and exponents). —JP : Ed(

Sample Exam Question

Standard A1.1.1.1.1 /{/07, / 0 THIS

:.f/\;mcez (;i; ;f;e following inequalities is true for all real L [:/; \/E L
Al ¥zt /

B. 8x2322x° P i

C. (xP 2 8¢ | {i:: _______ T

D 3x—2P=3x-2

TR ik

PRI
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Kevstone Exams: Algebra |
MODULE 1 Oserations and Linear Eguailions & Inegualities
ASSESSMENT ANCHOR
A1 Operaticns with Real Numbers and Expressions
. . Enhanced
Eligib!
Anchor Descriptor gible Content Standard
At 111 Represent and/or use  |AT1.1.1.1.2  Simplify square roots (e.q., V24 = 2\-@). 2.1.A1A

numbers in eguivalent
forms (e.g., integers,
fractions, decimals,
percents, squars roots,
and exponents).

e
/ ! ! “

Sample Exam Questions

Standard A110L1LE
An expression is shown below.

2v51x

Which value of x makes the expression equivalent
to 10V51?2

A5

B. 25
. 50
D. 100

An exprassion is shown below.
V87X

For which value of x should the exprassion be
further simplified?

A x=10
B. x=13
C. x=21
B, x=38

et
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Keystone Exams: Algebra

")
et B

o

MODULE 1 —Operations and Linear Ecuations & Inecualitie:

'ASSESSMENT ANCHOR
Al Operations with Real Numbers and Expressions
. - Enhanced
Dasc = 3
Anchor Descripior Eligible Content Standard
Af.11.2 Apply number theory | A1.1.1.21  Find the Greatest Common Factor (GCF) | 2.1.A1.E
concepts to show and/or the Least Common Muitiple (LCM) dﬁ? " {(ﬂ/{?
relationships between for sets of monomials. }'}L LT
real numbers in ' R
problem-solving fsgﬁ P
sattings, ~

Sample Exam Question

Standard &7.1.1.2.4

Two monomials are shown below.
4506°°  3,000x"y*

What is the least common multiple (LCM) of thess
monomials?

A, 2xy
B. 30xy

C. 150x%°
D. 9,000x%®

RRITH
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Kaval

e Drams: Algebra

MODULE 1 Osergtions and Uinear BEcuations & Inegualities

ASSESSMENT ANCHOR -
AL Operations with Real Numbers and Expressions
. - Enhanced
ki riptor ibt
Anchor Beserip Eligible Content Standard
A1.1.1.3 Use exponents, roots, |A1.1.1.3.1  Simplify/evaluate expressions involving 22A1.0 .
and/or absolute vaiues oroperties/laws of exponents, roots, and/ (];Qf / 0 f\\
to solve problems. or absoiute values to solve problams. )
Note: Exponents should be integers from |/} //Z [ .
-10 to 10. @
. AT
Sample Exam Question -
Standard A1.1.1.3.9 “
Simplify: yy ! {{\;) | %@Z/
- Saiy gL
2(2V4)-2 I e Joen T HE
e TY
ji
A L
8
1
8. i
<1
. 32
Pennsylvania Department of Education—Assessment Anchors and Eligible Content Page 8



Kevstone Exams: Algel

MODULE 1~ Onerations and Linear Equations & Inecus

ASSESSMENT ANCHOR
At Uperations with Real Numbers and Expressions ,
Anchor Descriptor Eligible Content gi‘;fg;?
At 114 Use estimation A1.1.1.41 Use estimation to solve problems. 2.2.41, :
strategies in problem- &0 i A[@
solving situations. ,ﬂfﬁ Qﬂ( ,
A3,

Sample Exam Question

Standard A7.1.1.4.%

A theme park charges $52 for a day pass and $110
for a week pass. Last month, 4,432 day passes
were scold and 979 week passes were sold. Which is
the closest estimate of the total amount of money
paid for the day and week passes for last month?

A. $300,000
B. $400,000
C. $500,000
D. $600,000

ey

y
P{l\ (-\ \ -
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ASSESSMENT ANCHOR
At11 Operations with Real Numbers and Expressions
. . Enhanced
Anclh riptor Eligible Content
nehor Descrip g Standard
Al 115 Simplify expressions A1.1.1.5.1 Add, subtract, and/or multiply polynomial [ 2.8.A1.8B
involving polynomials. expressions {express answers in simplest o i >
form}. /U_{J [U’p
Note: Nothing larger than a binomial ";f 5
multiplied by a trinomiat. Y
A1.1.1.5.2 Factor algebraic expressions, including 2.4.41.8
difference of squares and trinomials. ]
Note: Trinomials are limited to the form b
ax?+bx+c where a is equal to 1 after ] t
factoring out all monomial faciors. i \
A1.1,1.53 Simplify/reduce a rational algebraic 2,8%‘&1 1%8
exprassion. W
Sample Exam Questions
Standard A£1.1.1.8.1 Standard A1.1.1.8.8
A polynomial expression is shown below. Simplify:
3 5 i 4 =3x% 4+ 9x% + 30x . o
(mx® 4 322 + 5x + 2) — (Bx5 + 20x9) CNCIREY Ry e x#=4,-2,0
The expression is simplified to 8x* + 8x* + 15x + 6. 1 5
What is the value of m? A TpXimgX
A. -8 ; 5
3 v Y
8. —4 B. x 2x R
C. 4 o, X8
D. 8 T x-4
Standard A1.1.1.8.2 x4
When the expression x2 - 3x — 18 is factored
coempletely, which is one of its factors?
A x-2)
B. x-3)
C. x-6)
D. x~9)

i
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Keystone Dxams: Algebral

MODULE 1-—COnerations and Linear Egualions & Inecualities

 ASSESSMENT ANCHOR
A1 Operations with Real Numbers and Expressions

Sample Exam Questions
Standard &1.1.9

Keng creates a painting on a rectangular canvas with a width that is four inches longer than the height, as
shown in the diagram below,

h+4

A,  Write a polynomial expression, in simplified form, that represents the area of the canvas.

Keng adds a 3-inch-wide frame around all sides of his canvas.

2. Write a polynomial expression, in simplified form, that represents the total area of the canvas
and the frame.

Conlinusd next page

e
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keystone Exams: Algebra |

R A S

VICDULE 1~ Operations and Linesr BEgustions & necusalities

Continued. Please refer to the previous page for task explanation.

his canvas. The total area of the canvas and the new frame is given by the polynomial A2 + 8h + 12,
where h represents the height of the canvas.

C. Determine the width of the new frame. Show all your work. Explain why you did each step.

Keng is unhappy with his 3-inch-wide frame, so he decides to put a frame with a different width around

RS
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eystons Exams: Algely

s

B ; arations and Linear BEouations & Inecus

Standard A1.1.1

The resuits of an experiment were listed in several numerical forms as listed below.

53 5‘7‘_ VB % 0.003

A.  Order the numbers listed from least to greatest.

Another experiment required evaluating the exprassion shown below.
-é— (V36 + 39 + 43 + |8

B. Whatis the value of the expression?

vaiue of the exprassion:;

Continued n

ext page

o

ribee

Pennasylvania Department of Education-—Assessment Anchors and Eligible Content

Hage 13



Continued. Please refer to the previous page for task explanation.

The last experiment required simplifying 7V425. The steps taken are shown below.

7v425
step 1t 7(V400 + V25)
sten 2 7(20 + 5)
step 3: 725
step 4 175

One of the steps shown is incorrect,

C. Rewrite the incorrect step so that it is correct.

corraction:

D. Using the corrected step from part C, simplify 7v425.

V425 =

vessor s
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Heystone Exams: Algebral

- ad

MODULE 1 Operations and Linear Equations & Inegus

T

ASSESSMENT ANCHOR
Af1.2 Linear Equations -
Anchor Descrintor Eligible Content Enhanced
Standard
At1.24 Write, solve, and/or At.1.21.1  Write, solve, and/or apply a linear equation | 2.1.A1.F
graph linear equations (including problem situations). 2.8.41.E
using various methods. 2.8.41F

A1.1.2.1.2

- process.

Use and/or identify an algebraic property | 2.1.ALF
to justify any step in an equation-solving (}/0? (

Vo)

Note: Linear equations only.

Sample Exam Questions
Standaerd A1.1.2.1.1

Standard A1.1.9.1.9

Jenny has a job that pays her $8 per hour pius

find £, the amount Jenny made in tips?

A. B5=4t+8
B. 65=8t+4
C. 65=8t+4
D. 65 = 8(4) + t

tips (f). Jenny worked for 4 hours on Monday and
made $65 in all. Which eguation could be used to

One of the steps Jamie used to solve an equation is
shown balow.

“5@8x+ 71 =10
~15x +-35 =10

Which statements describe the procedure Jamie
used in this step and identify the property that
justifies the procedure?

A, Jamie added -5 and 3x to eliminate the

X

parentheses, This procedure is justified by the
associative property.

8. Jamie added -5 and 3x to eliminaie the

parentheses. This procedure is justified by the
distributive property.

C. Jamie multiptied 3x and 7 by -5 to eliminate the
parentheses. This procedure is justified by the
associative property.

D. Jamie multiplied 3x and 7 by —5 to efiminate the
parentheses. This procedure Is justified by the
distributive property.

Pennsylvania Bepartment of Education—Assessment Anchors and Eligible Content Page 15



Keystone Exams: Algebral
MODULE 1 Onerations and Linsar Eouations & Ineoualities
ASSESSMENT ANCHOR .
At1.1.2 Linear Eguations
. - Enhanced
A r Eligible
nchor Descriptor gible Content Standard
Atl1.21 Wirite, solve, and/or A1.1.2.1.3  interpret solutions to problems in the 2.8.A1.F
graph I%nt_ear squations context of the problem situation.
using various methods. Note: Linear equations only. LN

Sample Exam Question

Standard A1.1.2.1.8

Francisco purchased x hot dogs and v hamburgers
at a baseball game. He spent a total of $10. The
eguation below describes the relafionship be’zween
the number of hot dogs and the number of
hamburgers purchased,

3x+ 4y =10

The ordered pair {2, 1) is a solution of the equation.
What does the solution (2, 1) represent?

B. Francisco purchased 2 hot dogs and
1 hamburger.

C. Hot dogs cost $2 each and hamburgers cost
$1 each.

| D. Francisco spent $2 on hot dogs and $1 on
hamburgers.

A. Hamburgers cost 2 times as much as hot dogs.

ST

Pennsylvania Bepartrent of Education — Assessment Anchors and Eligibie Content

Page 16



MOUULE 1-—0Opergtions and Linear Eguations & Inegualitiss

ASSESSMENT ANCHOR
A1.1.2  Linear Equations Lo
. . . Enhanced
. Eiligil:l
Anchor Descriplor gible Content Standard
A£1.1.2.2 Write, soive, and/or A1.1.2.21  Write and/or solve a system of linear 2.8.A1.E
graph systems of aquations (including problem situations) 28481 F
linear equations using using graphing, substitution, and/or . { ‘[&(
various methods. elimination, LM} AT
Note: Limit systems to two linear Sl
equations. f fl
A1.1.2.2.2 Interpret solutions to problems in the #.8.!&1.!:
context of the problem situation.
Note: Limit systerris to two linear \/
equations.

Sample Exam Questions

Standard At.1.2.2.1

Standard A1.1.2.2.2

Anna burned 15 calories per minute running for

x minutes and 10 calories per minute hiking for

y minutes. She spent a fotal of 60 minutes running
and hiking and burned 700 calories. The system of
equations shown below can be used {o determine
how much time Anna spent on each exercise.

15x + 10y = 700
X+ y =060

What is the value of x, the minutes Anna spent
running?

A. 10

B. 20
C. 30
D. 40

Samaniha and Maria purchased flowers, Samantha
purchased 5 roses for x dollars each and 4 daisies
for y dollars each and spent $32 on the flowers,
Maria purchased 1 rose for x dellars and 6 daisies
for y dollars each and spent $22. The system of
equations shown below represents this situation.

5x + 4y = 32
X+ 8y =22
Which statement is true?

A. A rose costs $1 more than a daisy.
B. Samantha spent $4 on each daisy.

C. Samantha spent more on daisies than she did
an roses.

D. Samantha spent over 4 times as much on

daisies as she did on roses.

IS
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RMODULE 1-C0parations and Linesr Bguations & Inegus

ASSESSMENT ANCHOR
A1.1.2 Linear Equations

Sample Exam Questions

Standard &1.1.2

Nolan nas $15.00, and he earns $8.00 an hour babysitting. The eguation below can be usad to determine
how much money in dollars (n7) Nolan has after any number of hours of babysitting (h).

m==6h+15

A, After how many hours of babysitting will Nolan have $51.007

hours:

Claire has $9.00. She makes $8.00 an hour babysitting.

B. Use the system of linear equations below to find the number of hours of babysitting after which
Nolan and Claire will have the same amount of money.

m==86h+15

m=8h+9

hours:

Continued next page

i T E R P B M ST TN oo
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Keoystone Exams

I

s and Linear Eguations & becualities

RAGDUL]

Continued. Please refer to the previous page for task explanation.

The graph below displays the amount of money Alex and Pat will each have saved after their hours of
babysitting.

Money Saved

m
A
50
45

40

35 e

30 ' = Key
25 A - ,
Yy : ~— Alex’s Money Saved

20 1 ' ~— Pat's Money Saved
15 e
7

10 [-etr”
51

.

AN

Money Saved {in Dollars}

h

S Yoo
0o 12345678 910
Hours

G. Based on the graph, for what domain () will Alex have more monsy saved than Pat? Explain your
reasoning. .

LTS

o
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Keystone Exams: Algebral

Faoy

MODULE 1~ Operations and Linear Equations & In

Standard A1.1.2

The diagram below shows 5 identical bowis stacked one inside the other.

Bowls

5 inches

B HOO! i O I WO e WO

2 inches

The height of 1 bowl is 2 inches. The height of a stack of 5 bowls is 5 inches.

A, Write an equation using x and v to find the height of a stack of bowls based on
any number of bowls.

eguation:

Continued next page

_ TN
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K oy oy, B .
Aeysions oXams:

ey

MODULE 1 - Operations and Linesr Eouglions & In

mouatities

Conitinued. Please refer to the previous page for task explanation.

B. Describe what the x and y variables represent.

x-variable:

y-variable:

C. What is the height, in inches, of a stack of 10 bowlis?

height; inches

Pennsyfvania Depariment of Education-- Assessment Anchors and Eligible Content Page 21



Reystone Exams: Algebra ]
MODEULE 1 ~Cperatlions and Linear Equations & Insoualities
ASSESSMENT ANCHOR
A11.3 Lirnear Inequalities
. - Enhanced
v v - nt
Anchor Descripto Eligible Conte Standard
A1.1.3.4 Write, solve, and/or A1 1.3.1.1  Write or solve compound inequalities 2.1.A1F
graph linear inequalities and/or graph their solution sets on a 28.A1.E
using varicus methods. number line {may include absolute value 28.A1.F
inequalities).
A1.1.3.1.2 ldentify or graph the solution set fo a 2.8.41.8
linear ineguality on a number line,
A1.4.3.1.3  Interpret soluticns to problems in the 2.8ALF
context of the problem situation.
Note: Limit o linear inequalities.

Sample Exam Questions
Standard A1.1.3.1.1

Standard A11.31.3

A compound ineguality is shown below.
b<2-3y<14
What is the solution of the compound inequality?

A, d>y>—1
B, 4d<y<—1
C.1>y=>4
D. 1<y<4

A baseball team had $1,000 to spend on supplies.
The tean spent $185 on a new bat. New basebails
cost $4 each. The inequality 185 + 4b < 1,000 can
be used to determine the number of new
baseballs (b) that the team can purchase. Which -
statement about the number of new baseballs that
can be purchased is true?

A. The team can purchase 204 new baseballs,

Z. The minimum number of new basebalis that
can be purchased is 185.

Standard 41.1.5.1.2

G. The maximum number of new baseballs that
can be purchased is 185,

Tha sciution set of an inequality is graphed on the
number line helow.

i 3 g H 1 i ! ]
<} i i T i T ¥ T

-5 —4

The graph shows the solution set of which
inequality?

A 2x+5 <1

B, 2x+5 <1

C. 2x+5>"1

D. 2x+5z2-1

D. The team can purchase 185 new hassballs, but
this number is neither the maximum nor the
minimum.

Pennsylvania Department of Education—Assessment Anchors and Eligible Content
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AOODULE 1 —Operetions and Linear Sousations & Ineouelities

ASSESSMENT ANCHOR
A1.1.3 Linear Inequalities
Anchor Descripior - Eligible Content Enhanced
Standard
A1.1.3.2 Writs, solve, and/or A1.1.3.2.1 Write and/or solve a system of linear 2.8.A1.E
graph systems of inequalities using graphing. 28.A1.F |
linear inequalities using Note: Limit systems to two linear 4 i/
various methods. inequalities. @b . {@ ‘
R
u A ‘v\ o
Sample Exam Question A

Standard A11.5.21
A sysiam of inequalities is shown below.

y<X-~8
¥ >—2x

Which graph shows the solution set of the system of inequalities?

<
<

A B A . B. B 'y
; iy Q j . ‘ a8
i i 7

¥ 1) !
f E A
T c
i LY i 4
i .
A 5 2.
6|
i i L "\ o
BT S8BT BoA AR 0,
: e : 2
? 5 3
: 4 4.
L5 5
5 =z
/ g ’8
S S g
A ¥ v

Y
C. R 0. ke
T e ¥
e fei) A
. 3
L
i : e
RN S EE s X

L ] [

a

¥ 4

M

B

7

£a}

(7]

¥ X

e

Pennsylvaniz Department of Education —Assessment Anchors and Eligibla Content Page 23




e

MODULE 1--Operations and Linear Equations & inegualities

Sample Exam GQGuestion

Standard A1T.1.3.2.2

Tyreke always leaves a tip of between 8% and 20%
for the server when he pays for his dinner. This can
be represented by the system of inequalities shown
below, where v is the amount of tip and x is the
cost of dinner.

y > 0.08x
y < 0.2x%
Which of the following is a true statement?
A. When the cost of dinner (x} is $10, the amount

of tip (v) must be between $2 and $8.

B. When the cost of dinner {x) is $15, the amount
of tip (v} must be between $1.20 and $3.00.

. When the amount of tip {) is $3, the cost of
dinner (x) must be between $11 and $23.

D. When the amount of tip (V) is $2.40, the cost of
dinner (x) must be between $3 and $6.

ASSESSMENT ANCHOR
A11.3 Linear Inequalities
Anchor Descriptor Eligible Content Enhanced
Siandard
£1.1.3.2 Write, solve, and/or A1.1.3.2.2 Interpret solutions {o problems in the 2.8.A1F
graph systems of context of the problem situgtion. IRy Y
linear insgualities using Note: Limit systems to two linear aﬂ f{ (/f”
various methods. inequalities. fﬁ
ﬁ’\' ‘i‘- . ! IE}’

. e e ORI i
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koystone Exams: Algebra |

FMODULE 1 Operations and Linear Ecuations & lnecualities

ASSESSMENT ANCHOR
A113 Linear Inequalities

Sample Exam Questions
Standard A1.1.3

An appie farm owner is deciding how to use each day’s harvest. She can use the harvest to produce apple
juice or apple butter. Ths information she uses to make the decision is fisted below.

A bushel of apples will make 18 quarts of apple juice.

A bushel of apples will make 20 pints of apple butter.

The apple farm can produce no more than 180 pints of apple butter each day.
The apple farm harvests no more than 15 bushels of apples each day.

e & & 3

The information given can be modeled with a sysiem of inegualities. When x is the number of quarts of
apple juice and v is number of pints of apple butter, two of the inequalities that modet the situation are
xz0andy =2 0.

A, Write 2 more inequalities to complete the system of inequalities modeling the information.

inequalities:

B. Graph the solution set of the inequalities from part A helow, Shade the area that represents the
solution set.

y Appie Farm Production

A
300

240

180

120

Pints of Apple Butter

60

| b x
0 80 120 180 240 300
Quarts of Apple Juice

Continued next page

AT e
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Keystons Dxamse: Algebraid

MODULE 1-—Operations and Linear Ecuations & inegualilies

Continued. Please refer to the previous page for task explanation.

The apple farm makes a profit of $2.25 on sach pint of apple butter and $2.50 on each quart of
apple juice.

. Expilain how you can be certain the maximum profit will be realized when the apple farm produces’
96 quarts of apple juice and 180 pints of apple butter.

Pennsylvania Department of Education—Assessment Anchors and Eligible Content Pége 26



Keystone Exams: Algebra |

“

R

MORDULE 1 —Operations end Linesr Equations & negualities

Standard A1.1.3

David is solving problems with inegualities.

One of David’s problems is 1o graph the solution set of an inequality.

A. Graph the solution set fo the ineQuality 4dx + 3 < 7x — 9 on the number iine below.

T

NS SR IS S U VR OO S R N
I ] I 1 ] i I i i t H 1 1 i
-10-9-8-7-6-5-4-3-2-101 2 3 45867 8 910
Pavid correctly graphed an inequality as shown below.
R T B e s . e e e e e e S R e
“10-9-8-7-6-64-3-2-101 23 4567 8 910

The inequality David graphed was written inthe form7<__ 7 <9,

B. What is an expression that could be put in place of the question mark so that the inequality would
have the same solution set as shown in the graph?

Continued next page

o orn
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Keyatone bxams: Algebral

BODULE 1 --Cosratlons end Linewr Eouations £ Ineousliies

Continued. Please refer to the previous page for task explanation.

The solution set to a system of linear inegualities is graphed below.

® A

o B W

C. Write a system of 2 linear inegualities which would have the solution set shown in the graph.

linear inequality 1:

finear ineguality 2

Pennsylvania Department of Education—Assessment Anchors and Eligible Content Fage 28
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= Algebra

]

patierns or relations.

of a pattern and represent the pattern
algebraically and/or graphically.

ASSESSMENT ANCHOR
At.21 Functions
Anchor Descriptor Eligible Content Enhanced
Standard
Atz 11 Analyze and/or use A1.2.1.1.1  Analyze a set of data for the existence 28.A1.C

a1

Sample Exam Question

Standard A1.2.1.1.1

A,

Tim'’s scores the first 5 times he played a video
game are tisted below.

4,626 4,589 4,672 4,745 4,818

Tim’s scores follow a pattern. Which expression
can be used to delermine his score after he played
the video game n times?

73n + 4,453

B, 73{n + 4,453)
C.
D, 4,526n

4,453n + 73

Pennsyivania Department of Education— Assessment Anchors and Eligible Conient
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Keystone Exams: Algesbral
_ o

ASSESSMENT ANCHOR
A1.2.1 7. Functions _
L _ e Enhanced
Anchor Descriptor Eligibie Content Standard

At.2.1.1 Analyze and/or use A1.2.1.1.2 Determine whether a relation is a function, § 2.8.41.D

patterns or relations. given a set of points or a graph. YR \)

/zf;{/g} [(A])
Sample Exam Question uw/q (el j
L

Standard ATZ207.2
Which graph shows y as a function of x7

A. y B. y
y- A
/”"““\03 g \3\ °
J ‘X —i 2\) 3
— 1 i : 1
W, L X o ‘ % X
T2 1234 7 —4-3-2-1,| A 234 |
I i
----- 2¢ /7 ' ~26 \e
ST -
4 — 4
A 4 A4
c D
. y y
A A
L 8 ;
//—e 4 Lol
—+3 [ 8t
2 SRR .-
N | et e
N >34 % NSRRI TN
— | 2 /
& |
A 4 »\( | |
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'ASSESSMENT ANCHOR -
A121  Functions -’

Anchor Descriptor

Eligible Content

Enhanced
Standard

AT244 Analyze and/or use A1.2.113
patterns or reigtions.

identify the domain or range of a relation | 2.8.A1.D

graph, or a table).

Sample Exam CQuesticn

Standard A1.2.1.1.3

{may be presented as orderad pairs, a ) d rfﬂl
nig ! (
!

)

i

o

The graph of a funciion is shown beiow.

¥
L
, . B
6
’2"4 o :
‘‘‘‘‘‘‘ D
B 4 2 2 4 6
~2

Which value is not in the range of the function?

A O

v om

¥
%

TR

Pennsylvania Bepartment of Education —Assessmaent Anchors and Eligible Content
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ASSESSMENT ANCHOR

Atl24 Functions
: e . Enhanced
nchor Descriptor Eligible C
Anc crip g onfent Standard
Al1.2.1.2 interpret and/or use A1.2.1.2.1  Create, interpret, and/or use the equation, |2.8.A1.D
tinear functions and graph, or table of a linear function.
their equations, graphs, At1.2.1.2.2  Translate from one representation of a 2.8.A1.0 , |
of tables, . i . . n { 9
linear function to ancther (i.e., graph, UU k E SEEA
table, and equation). . T8 () /

Sampie Exam Questions

Standard 412120

Standard 41.2.1.2.2

A pizza restaurant charges for pizzas and adds a
delivery fee. The cost (¢}, in dollars, to have any
number of pizzas {p) delivered to a home is
described by the function ¢ = 8p + 3. Which
statement is true?

A. The cost of 8 pizzas is $11.

B. The cost of 3 pizzas is $14.

. Each pizza costs $8 and the delivery fee is $3.
0. Each pizza costs $3 and the delivery fee is $8.

function of x.

| The table below shows values of y as a

* Y

2 10
6 25
14 1 55
26 { 100
34 | 130

Al y=25x+5
B, y=3875x+25
C. y=dx+1

D, yv=5x

Which linear equation best describes the
ralationship between x and y7?

wies R

Pennsyfvania Depariment of Education—Assessment Anchers and Eligible Content
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reystone BExams: Algebral

'ASSESSMENT ANCHOR
At.2.1 Functions

Sample Exam Questions
Standard A1.2.1

Hector's family is on a car trip.

When they are 84 miles from home, Hector begins recording their distance driven (@), in miles, after i hours
in the table balow.

Distance by Hour

Time Distance
in Hours in Miles
{n) (d}

0 84
1 146
2 208
3 270

The pattarn continues.

A, Write an equation to find the distance driven (d), in miles, after a given number of hours (h).

Continued next page

P UART
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Centinued. Please refer {0 the previous page for task explanation.

| B. Hector also kept track of the remaining gasoline. The equation shown below can be used to find
the gallons of gasoline remaining {g) after distance driven (), in miles,

—16 — L
9=16-35

Use the equation to find the missing values for gallons of gasoline remaining.

Gasoline Remaining by Mile

Distance Gallons of Gasoline
in Miles Hemaining

{d} {g)

100

200

300

C. Draw the graph of the line formed by the points in the table from part B,

i Gasoline Remaining by Mile

—
o

ke
(s3]

—h
.

—t
N

Gailons of Gasoline Remaining
=

o T - S ) B ¢ 4]

B . d
25 500 75 100 125 150 175 200 225 250 275 BOOP

Distance in Miles

Continued next page
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g bExams: Algelws |

Continued. Please refer 1o the previous page for task explanation.

D. Explain why the slope of the line drawn in part € must be negative.

S e el
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Heystone Exa

g Algelrg |

Standargd At

Last summer Ben purchased materials to build model airplanes and then sold the finished modeis. He solid
each model for the same amount of money. The table below shows the relationship between the number of
modet airplanes sold and the running total of Ben’s profit.

Ben’s Model Alrplane Sales

Model
Adrplanes Total Profit
Sold
12 £68
i5 $140
20 $260
22 $308

A. Write a linear eguation, in slope-intercept form, to represent the amount of Ben’s total profit ()
based on the number of model airplanes {x} he sold.

B, How much did Ben spend on his model-building materials?

Continued next page

S Lot i
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Keystone Exams: Algebea |

Continyed. Please refer {o the previous page for task explanaticn.

C. Whatis the fewest number of model airplanes Ben needed to sell in order to make a profit?

fewest number:

D.  What is a reasonable value in the range that would be a negative number?

range value:

s i i
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Kevstons Exams, Algebra

i

ASSESSMENT ANCHOR
At.2.2 Coordinate Geometry

Anchor Descriptor

Enhanced

Eligible Conient Standard

At.2.21 Describe, compute, At22. 1.1 |

and/or use the rate rates of change.

dentify, describe, and/or use constant 211A1B

of change (slope) of a
line.

A1.2.21.2 Apply the concept of linear rate of change | 2.8.41.C

(slope) io solve problems.

0

Sample Exam Questions

Standard AT.22.1.1

)
ol

Standard A1.2.2.1.2

QD-G It (;_P)

Jeff’s restaurant sells hamburgers. The amount
charged for a hamburger (h) is based on the cost for
a plain hamburger plus an additional charge for
each topping (f) as shown in the equation below.

fr == 0.60f + 5

What does the number 0.60 represent in the
equation?

A. the number of toppings

8. the cost of a plain hamburger

C. the additional cost for each topping

0. the cost of a hamburger with 1 topping

A ball rolls down a ramp with a slope of "2:§ At one
point the ball is 10 feet high, and at another point
the bali is 4 feet high, as shown in the diagram

helow.

Fonnsylvania Department of Education—Assessment Anchors and Eligible Content

What is the horizontal dislance (x), in feet, the
ball traveled as it rolled down the ramp from
10 feet high to 4 feet high?

A B

B. 9
C. 14
D. 15

Page 38



Keystone Exams: Algebral

ASSESSM&NT ANCHCR
A1.2.2 Coordinate Geometry
. e Enhanced
S E
Anchor Descriptor Higible Content Standard
A1.2.21 Describe, compuie, At1.2.2.1.3  Write or identify a linear equation when 28.A1.C
and/or use the rate given ' l [ ﬁ .
of change (sicpe) of a = the graph of the line, &Q (/\ . .)>
fine. e two poinis on the line, or rd | (C f
¢ the slope and a point on the line. (Mg N
Note: Linear equation may be in point- x [M ‘
slope, standard, and/or slope-intercept (913/) &
form. A9
A1.2.2.1.4 Determine the slope and/or y-intercept 28.A1.D
represented by a linear equation or graph.

Sample Exam Questions

Standard A1.2.2.1.3 Standard A1.2.2.1.4
A hof ali uation is shown below. L ) i
graph of afinear eq A Juice machine dispenses the same amount of
y juice into a cup each time the machine is used.
A The eguation below describes the refationship
; between the number of cups (%} into which juice is
3 f dispensed and the gallons of juice (v} remaining in
. / ; the machine.
.......... & :
4 / X+ 12y =180
,)/
: /‘ ' How many gallons of juice are in the machine
o - s o
% - __?_n 2 4638 | X when it is full”
s | A 12
; B. 15
/ o 3 C. 168
7 =8 - 1°
¥ s D. 180
Y
Which eguation describes the graph?
A y=05x-15
B, y=05x+3
C.oy=2x-15
D y=2x+3

RIS NI hy
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ASSESSWMENT ANCHOR
A1.22 Coordinate Geometry

Sample Exam Question
Standard A1.2.2.2.1

‘ . ' . . Enhanced
Descriptor El
Anchgr escripio igible Content Standard
A1.2.2.2 Analyze and/or A1.22.21 Draw, identify, find, and/or write an 2.68.41.C i
interpret data oh a eqguation for a line of best fit for a scatter ((v f )>
scatter plot. L plot. [

e
Y

//\’3. I E)?

pu]

Minneapolis, MN, based aon the package weight {x}.

The scatter plot below shows the cost (y) of ground shipping packages from Harrisburg, PA, to

1% Ground Shipping
A
5 30 P e R
g et
.E 20 @ * e ® L4 *
% 10—
Q @
U H J& H | 1
0 10 20 30 40

Weight (in pounds)

Which equation best describes the line of best fit?

A. y=037x+1.57
v = 0.37x +10.11
y=0.68x +2.32
y = 0.68x + 8.61

OO W

oot

s oni:

Bennsylvania Bepariment of Educalion—Assessment Anchors and Eligible Content
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° Hevstone Exams: Algebra 1

ASSESSMENT ANCHOR
A1.2.2 Coordinate Geomeilry,

Sample Exam Questions

Standard #1232
Georgia is purchasing treats for her classmates. Georgia can spend exactly $10.00 to purchase 25 fruit
bars, each equal in price. Georgia can also spend exactly $10.00 to purchase 40 granola bars, each equal

in price.

A, Write an equation which can be used to find alf combinations of fruit bars (x) and granola bars (y)
that will cost exactly $10.00.

equation:

B. Graph the eguation from part A below.

y Purchasing Treats
A
50

B
v

L
[an]

NI
<o

Granoia Bars

—
D

0 10 20 30 40 50
Fruit Bars

Continued next page

Page 41
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Keystone Exams: Algebral

Continued. Please refar to the previous page for task explanation.

C. What is the slope of the line graphead in part B?

siope:

. Explain what the slope from part © means in the context of Georgia purchasing freats.

e AR e
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Haystone Exams: Algebra |

Standard 47.2.2

Ahava is traveling on a train.

The train is going at a constant speed of 80 miles per hour.

A, How many hours will it take for the train to travel 1,120 miles?

hours:

Ahava also considered taking an airplane. The airplane can travel the same 1,120 miles in 12 hours less
time than the train.

B. Whatis the speed of the airpiane in miles per hour (mph)?

spaed cof the airplaine; mph

Continued next page

i

Pennsyfvania Deparlment of Education - Assessment Anchors and Eligible Content Page 43




Keysione Exam

g_i_
w.q

ns: Algebra

Continusd. Please refer to the previous page for task explanation.

Ahava is very concerned about the environment. The graph below displays the carbon dioxide (CQO,), in
metric tons, for each traveler on an airplane and each traveler on a train.

Carbon Footprint

Y
A
0.40
e~ (3,32 .
8 : 1/ Key
o e
© 0.24 A Traveler on an
& | Myl airplane
&
™ 016 L Traveler on a
o = e
= s train
B // §-
= 0.08 s : : :
'/= _5‘ .

P X
0 200 400 600 800 '3000

Miles Traveled

€. What is the eguation to find the metric tons of CO, produced (y) by a traveler on an airplane for
miles traveled (x)?

eguation:

Continued next page

bviaa

IR
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Keystonse Exams: Algebral

Continued. Please refer to the previous page for task explanation.

On another trip, Ahava traveled to her destination on a train and returned home on an airplane. Her total
carbon footprint for the trip was 0.42 metric tons of CO, produced.

. How far, in miles, is Ahava’s destination from her home?

miles:

IO RS I
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Reystone Diams: Algebra |

ASSESSMENT ANCHOR
A1.2.3 Data Analysis
Anchor Descriptor Eligible Content Enhanced
Standard
A1.2.31 Use measures of A1.23.1.1  Calculate and/or interpret the range, 28.A1.C
dispersion 1o describe guartiles, and interquartile range of data, o ( }qi
a set of data. (] Qﬁi JARAR
(7 I~
. - ~ ](C
Sample Exam Question U) Q{;) ‘;
N7
Standard A1.2.3.1.1 f)r
4

The dally high temperatures, in degreeas

Fahranheit (°F), of a town are recorded for one year.
The median high temperature is 62°F The
interquartile range of high temperaturas is 32.
Which is most likely to be true?

A. Approximately 25% of the days had a high
{emperature less than 30°F

B. -Approximately 25% of the days had a high
temperature greaier than 62°F,

C. Approximately 50% of the days had a high
temperature greater than 62°F.

D. Approximately 75% of the days had a high
temperature less thah 94°F

Pennsylvania Department of Education — Assessment Anchors and Eligible Content FPage 48
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Keyvstone BExams: Alge

(s

ASSESSMENT ANCHOR
A1.2.3 - Data Analysis
Anchor Descriptor Eligible Content Enhanced
B g Standard
A1.23.2 Use data displays A1.23.21 Estimate or calculate to make predictions | 2.6.A1.E
in problem-solving based on a circle, line, bar graph, aQ { ([3,
settings and/or to measures of central tendency, or other Ot s s P)
make predictions. representations. / jﬂ( i f (L
ey e IE
. Q=P
Sample Exam Question Q(p ‘

Standard A1.2.3.4.
Vy asked 200 students to sealect their favorite sport and then recorded the results in the bar graph below,

Favorite Sport

80
70
60
50
40
30
20
10

0

Voles

football basketball baseball hockey volleyball trck
and field

Sports

Vy will ask another 80 students to select their favorite sport. Based on the information in the bar graph, how
many more students of the next 80 asked wiil select basketball rather than footbail as their favorite sport?
A 10

B. 20
C. 25
D. 30

T
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ASSESSMENT ANCHOR
A1.2.3 Data Analysis
. . Enhanced
Anch ripto ble
nchor Descriptor Eligible Content Standard
A1.23.2 Use data displays A1.2.3.2.2 Analyze data, make predictions, and/or 28.A1.E
in problem-solving answer guestions based on displayed daia o >
settings and/or 1o {(box-and-whisker plots, stem-and-leaf Of 0 ;[ [ 7{ -
make predictions. plots, scatter plots, measures of central Y '}% { ( P)
tendency, or other representations). / g% o LY
il
. ™ U
Sample Exam Question é!ﬂ %/‘

Standard A123.22
The points scored by a football team are shown in the stem-and-leaf plot below.

Foothall Team Points

0] 6
1 2 3 4 7
210 3 4 4 7 8 88 8
3]0 7 8
Key
113 =13 points

What was the median number of points scored by the football team?

A 24
27
28
32

OO0

eI e

TR ESARAE
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settings and/or to
make predictions.

ASSESSMENT ANCHOR
A1.2.3 Data Analysis
Anchor Descriptor Eligible Content Enhanced
Standard
A123.2 Use data displays A1.2.3.2.3 Make predictions using the equations or
in problem-soiving graphs of best-fil lines of scatier plots. f)

/]

2.6.A1E 7
NG

|

Sample Exam Question

Standard A1.23.2.3

0
Wtj -

A

(RS
b

John recorded the weight of his dog Spot at different ages as shown in the scatter plot below.

A Spot’s Weight

50
45
40
25
30
25 |
20 et
15 -

10 ¥
S 1%

Weight (in pounds)

z : N
0O 2 4 6 810121416
Age (in months)

Based on the line of best fit, what will be Spot's weight afier 18 months?

A. 27 pounds
B, 32 pounds
C. 36 pounds
D, 50 pounds

R e
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Keysione Exams: Algebrg |

ASSESSMENT ANCHOR
A1.2.3 . Data Analysis _
. : i - Enhanced
Anchor B r i
c escripto Eligible Content Standard
A1.2.3.3 Apply probability to A1.2.3.3.1  Find probabilities for compound evenis- 2.7.A1.A
practical situations. {e.g., find probability of red and blue, find 3/ i
probabitity of red or blue) and represent as 6@&@ / / f} :
a fraction, decimal, or percent. Ay 1
_ T E’(,(l/-f)
Sample Exam Question (_ %:ﬁ % |
Standard A1.2.3.3.1
A number cube with sides iabeied 1 through 6 is
rolled two times, and the sum of the numbers that
end face up is calculated. What is the probability
that the sum of the numbers is 37
A
A 5
A
B. 3
1
C. 5
1
D. 5

i e i i
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Keystone Examns: Algebra |

ASSESSMENT ANCHOR
A1.2.3 . Data Analysis

Sample Exam Questions

Standerd A1.2.3

The box-and-whisker plot shown below represents students’ test scoras on Mr. Ali's history test.

History Test Scores

A. Whatis the range of scores for the history test?

range:

B. What is the best estimate for the percent of students scoring greater than 92 on the test?

percent: %

Continued next page
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Continued. Please refer to the previous page for task explanation.

Mr. Ali warited more than haif of the students to score 75 or greater on the test.

C. Explain how you know that more than half of the students did not score greater than 75.

given by Mr. Ali.

Michael's Test Scores

A
100

90
80 .
70—
60
50
40 3 —
] s s
10

Test Score

Ya,
[l

0 123450678
Test Number

D. Draw aline of besi fit on the scatter plot above.

Michaet is a student in Mr. Ali's ¢lass. The scatter plot below shows Michael's test scores for each test

[ s ORI
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Reyalone Exams: Alg

Standard &1.2.3

The weight, in pounds, of each wrestler on the high school wrestling team at the beginning of the season is
listed below. '

178 142 112 150 206 130

A,  What is the median weight of the wrestlers?

meadian: pounds

B. Whatis the mean weight of the wrestlers?

mMean; ... pounds

Continued next page

s
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Algebra |

Continued. Please refer to the previous page for task explanation.

Two more wrestlers join the team during the season. The addition of these wrestlers has no effect on
the mean weight of the wrestlers, but the median weight of the wrestlers increases 3 pounds.

<. Determine the weights of the two new wrestlars.

hew wrestlers: pounds and pounds

i
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