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PENNSYLVANIA DEPARTMENT OF EDUCATION

General Introduction to the Keystone Exam Assessment Anchors

Introduction

Since the introduction of the Keystone Exams, the Pennsylvania Depariment of Education (FDE) has been
working to create a set of {ools designed {o help sducalors improve instructional practices and betier
understand the Keystone Exams. The Assessment Anchors, as defined by the Eligible Content, are one of the
many tools the Department believes will better align curriculum, instruction, and assessment practices
throughout the Commonwealth. Without this alignment, it will not be possible ¢ significanily improve student
achievement across the Commonwealth.

How were Keystone Exam Assessment Anchors developed?

Prior to the development of the Assessment Anchors, multiple groups of PA educators convened 1o creale 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 clarfying the standards assessed on the Keystone Exams. The
Assessment Anchars, as definad by the Eligible Content, have been designed to hold togsther or anchor the
state 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 2asy 10 read and are user friendly; they clearly detail which
standards are assessed on the Keystone Exams.

» Focused: The Assessment Anchors identify a core set of standards that could be reasenably
assessed on a large-scale assassment, which will 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 skills.

Manageable: The Assessment Anchors defing the standards in a way that can be easily
incorporated into a course to prepare students for success,

A7

How can feachers, administralors, schools, and districts use these Assessment Anchors?

The Assessment Anchors, as defined by the Eligibie Content, can help focus teaching and learning because
they are clear, manageabie, and closely aligned with the Keystone Exams. Teachers and administrators will
be better informed atout which standards will be assessed. The Assessment Anchors and Eligible Content
should be used along with the Standards and the Curriculum 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 1o determine when they fes!
students are prepared to be successful on the Keystone Exams. An evaluation of current course offerings,
through the lens of what is assessed on those parficular Keystone Exams, may provide an opportunity for an
alignment to ensure student preparsdness.

-
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How are the Assessment Anchors organized?

The Assessment Anchors, as defined by the Eligible Content, are crganized into cohesive blusprints, sach
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 greatest level
of detail, by an Eligible Content statement. The common format of this outline is followed across the
Keystone Exams.

Here is a description of each leval in the labeling system for the Kaystone Exams:

»  Module: The Assessment Anchors are organized into two thematic modules for sach of the
Keystone Exams. The module title appears at the top of each page. The module level is important
because the Keystone Exams are bulit using a module format, with each of the Keystone Exams
divided into two equally sized test modules. Each module is made up of fwo 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 categories of subject matter that
anchor the content of the Keystone Exams. Each Assessment Anchor is part of a module and has
one or more Anchor Descriptors unified under it

»  Anchor Descriptor: Below each Assessment Ancher 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 covered on the Keystone Exams.

Enhanced Standard: [n the column to the right of each Eligible Content statement is a code
representing one or more Enhanced Standards that corrslate to the Eligible Content statement.
Some Eligible Content statements include annotations that indicate certain clarifications about the
scone of an Eligible Content,

v

O feg.” {"for example”)—sample approach, but not a limit to the Eligible Content.
O “Note”—content exclusions or definable range of the Eligible Content.

What impact will the implementiation of the K-12 Common Core Standards have on the content of this
documerd?

it is anticipated that there will be significant alignment between PA’s Academic Standards and the Common
Core. Every efforl will be made to ensure that the alignment of the standards to ihe Assessment Anchors and
Efigible Content is maintained. As more information becomes available, PDE will inform state educators.

Standards Aligned System—www.pdesas.org

Pennsylvania Depariment of Education-~www.education.state.pa. us

am edionsa AR

Pennsylvania Department of Education—Assessment Anchors and Eligible Content Page 3




FORMULA SHEET

Fonmuias that yvou may nead to work questions in this document are found below.
You may use-calculator 7 or the number 3.14.

Shapes
L]
w A=lw
L]
/
s
j_ h V= luh
- w
i
Data Analysis
m
Petmutation: P, =
(n—=ri
nl
Combination:  ,C =
A~ it
Exponential Properties
8m.an=am+n (am)n:am-n
ﬁf w20 ) - 1.
an @ 277
Powers of the Imaginary Unit

=1 i#="1
B="i =1

R

Logarithnic Properties
legax=yerx=a¥ logx=yex=10Y hx=yerx=ef
log,(x- y)=log, x-+log, v
log, xF=p-log, x

X
109, I log, x—log, ¥

Quadratic Functions
General Formula:  1(X) = ax2 + bx+ ¢
Standard (Vertex) Form:  flX)=alx — h)2+k

Factored Form:  fx) = alx —x,}x— x,)

b /b2 — dac
2a
when ax2 + bhx+c=0anda =0

Quadratic Formula:  x=

Compound Interest Equations

Amwal: A=P{+r) A = account fotal after {years

rni P = principal amount
Periodic: A=P (1 + %)

n r = annual rate of inferest

t=time {ysars)

: . = Dol N .
Continuous: A= Pe n = number of periods interest

Is compounded per year
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keaystone Exame: Algebra il

MODULE 1—Number Systems and Non-Linear Expresslons & Equalions

ASSESSMENT ANCHOR
A2.1.1 Operations with Complex Numbers
Anchor Descriptor | Eligible Content ggﬁ;ﬁf ot ¥
| A B
A21.1.1 Represent and/or use [ A2.1.1.1.1  Simplify/write square roots in terms of 2.1.A2.A A\ ;fd
imaginary numbers (e.0., V-24 = 2iV6). I qe"f ,
in equivalent forms
(e.g., square rootsand ['An 41,12  Simplify/evaluate expressions involving 2.2.A2.C
exponents). powears of i (e.g., B+ P =-1-10).

Sample Exam Questions
Standard A2 11,11

Standard A2.1.1.1.2

A,

The expression VX is equivalent to 147V3. What is
the value of x7

—588

B. -588;
G.
D. 588i

588

An expression is shown beiow.

x5+ 8x% + Bx

A o
. 27

B
C. 4§
D, 47

Which value of x makes the expression equal to G?

Fennsylvania Depariment of Education —Assessment Anchors and Eligible Content
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Keyatone &

MODULE 1—Number Systams and Nop-Linesr Bxpressions & BEouatlons

ASSESSMENT ANCHOR
A2t Operations with Complex Numbers
. I ‘ Enhanced
Anchor Descriptor | Eligible Content Standard
A2.1.1.2 Apply the order A2.1.1.2.1  Add and subtract complex numbers 2.2.42C
of oparations in (.9, (730~ 2+ ) =5 =4i).
computation and
in problem-solving A2.1.1.2.2  Muliiply and divide complex numbers 2.2.A2.C
situations. (8.0, (7~ 32 + i) = 17 + #).
: MO
. o P2 0e )
Sample Exam Questions T(’U‘“"%M ‘ \
Standard A2.7.1.2.1 Standard AZ.1.1.2.2
An eguation with real numbers a, b, ¢, and d is An equation is shown below.

shown below.
(a+ bHd-20) =40
{4i +ab)~ (6i + cd) = —21
What is the value of b?
Which relationship must be trus?

A2
A, ab=—cd B 4
B. ab=cd C. 10
C.a=c D. 20
RD. @a-ci=H-0ad
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Keystone Exams: Algebra I

MODULE 1—Mumber Syatems and Mon-Linear Evpressions & Equaiions
o éfa'y%'?
gl
ASSESSMENT ANCHOR N(‘ N
A2.1.1 Operations with Complex Numbers I
f)H

Sample Exam Questions
Standard 42,11

Lily is practicing multiplying complex numbers using the complex number (2 + ).

To determine the value of (2 + )2, Lily perfaorms the following operations:

step 1: 2+if=4+7
step 2: 4+ 72=4+ 1)
step 3: 4+ -11=3

Lity made an error.

A.  Explain Lily’s error and correct the step which contains her errorn.

Lity says that (2 + 7} is a complex number for every positive integer value of n.

B, Explain how you know that Lily is correct,

Continued next page

PR R e TRSFIIEY RN
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ferns andd Mone-Linear B

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

Lily is continuing to explore different ways in which complex numbers can be multiplied so the answer
is not a complex number. Lily multiplies 2 + 1) and (a2 + b#), where a and b are real numbers, and finds
that her answer is not a complax number.

C.  Write an egquation that expresses the relationship between a and b.

squation:

D. Explain why the expression (¢ + di¥ is always a complex number for nonzero, reaf values of
¢ and d.

e
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Standard A9 F1

To find the roots of a quadratic equation, ax® + bx + ¢, where a, b, and ¢ are real numbers, Jan uses the
duadratic formula.

Jan finds that a guadratic equation has 2 distinct roots, but neither are real numbers.

A, Write an inequality using the variables a, b, and ¢ that must afways be true for Jan's
guadratic equation.

inequality:

The expression 2 + V4 is a solution of the quadratic equation x2 ~ 6x +13 = 0.

B. Whatis3+ V4 writtenas a complex number?

3+V4=

Continued naxt page
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I fpucti

MODULE 1 Number Svstems and Non-Linesr Expressions & kou

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

C. What is (5 + 2/)2 expressed as a complex numbet? Use the form a + bi, whers a2 and b are real
numbers,

B+202=

D. What is a possible solution o the equation 5 = y{a - bi}{a + bi) when a and b are whole numbers
greater than zero?

S o

RS ETSTTE
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A

forms or 1o sclve
problems.

positive and nagative exponents and/or
roots (may contain all types of real
numbers—exponants should not exceead
powser of 10}

ASSESSMENT ANCHOR
._Az.‘i 2 Non-Linear Expressions
Anchor Descriptor | Eligible Content g?:f;?;zd
A2.1.2.1 Use exponents, roots, (A2.1.2.1.1 Use exponential expressions to represent | 2,1,.A2.D
and/or ahsolute values rational numbers.
to represent equivalent a5 1542 Simplify/evaluate expressions involving | 2.2.A2.C

Sample Exam Questions
Standard AZ 1211

\ AR

v

Standard A2.1.2.1.2

Which expression is equivalent to —215—’?
A 4107

B. 25« 1072

GC. 410"

0. 25 10"

An expression is shown below.

U+ =
Which value of x makes the expression equal to %’?
0
B. 1 | ‘;é M.:}?;#‘w..ﬁw
C. pq}- f%j‘“ e

ﬁfj{ ,pf

S

7\“2%.. .

i
»E,lg Fed
i

{fﬁ; s

. pg B
bt |

ST
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Revstone Exams: Algebra il
MODULE 1 Number Systems and Non-Linear Expressions & BEgustions
ASSESSMENT ANCHOR
AZ.1.2 Non-Linear Expressions
. .. Enhanced
Anchor Descriptor | Eligible Content Standard
Az.1.2.1 Use exponents, rocts, [A2.1.2.1.3  Simplify/evaluate expressions involving
and/or absoluie values - multiplying with exponents
to represent equivalent {e.q., x5 & x7 = x"%), powers of powers i
forms or 10 solve {e.g., %7 = x*¥ and powers of products
problems. {8.0., (2x5)° = 8x8). !}[ /
Note: Limmit o rational exponents. .
%
A2.1.2.14 Simpiify or evaluate expressions involving | 2.1.A2.F }
togarithms and exponents {e.g., log,8 =3
orlog,2 = %).

Standard AZ.4.2.1.4

Standard AZ.1,28:1.3

An expression is shown below. ™

An equati'én is shown below. ‘
16 .
igg X S )
/ XX 8 {X7EYY) = X710 J/\) ¥t .
/ . b What is the value of the expression when fog x =\8
Which is the valus of n? 4 G andlogy =17
! §\i: g y f“g Y oa
y A ; 1
::-‘ _n_\‘l\--»f"‘--f 4 7‘! A ‘{, ! ﬂg ! ‘E
; A 7 ;b
i A. __3 X\ [\J\\ ij} /
H x\\)o o & B. 15
/ Gy
4 bt 'eulj C. 16
f1B. - Noa A
] I}\\J.} %‘:w D. 31
5 O
*i C. "% ‘«r ' g}zi
D2
g%
c EE‘? . 4 N M \ L \::3_
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ns: Algebra B

MODULE §--Number Systems and Non-Linear Bx

spressions & Fouslions

ASSESSMENT ANCHOR
A2.1.2 Non-Linear Expressions
- _ Enhanced
Anchor Descriplor | Eligible Content Standard
A£2.1.2.2 Simplify expressions A2,1.2.2.1 Factor algebraic expressions, including 2.1.42.8
involving potynomials. difference of squares and trinomials.
Note: Trinomials limited to the form
ax*+bx+c where a is not equal to 0,
AZ.1.2.2.2  Simplify rational algebraic expressions, 2.1.42.8
e
Sample Exam Questmns@)“\ b
# % i i
Standard £2.1.2.2. N &‘*\ A (VY Standerd AZ122%
An express sh below.
An expression is shown below. \\% Ll Xpression is shown below
i BE-dx-15. 14
6x2-19x + 10 \ /?.%f*"‘ 2%2 - 5x -3 2
. NN Which expression is squivaleni to the cne shown?
Which is a factor of the expression? wf‘«:\%’ ;§ pres quivalen O; ;f snown
%, } " 's;“\.m
i
A 2x+2 " Kﬁ A XS AGH My -
2+ 1 AT
B. 2x+5 Y&Q o
3~ it '
C., 3x~2 =3 \i} it
2x =1 , E}\F%' :
D. 3x-5 ; "
N >
C. ¥+x-12 J {})
< @(‘g‘{;&% L»
D. 5x2-9x - 18

po 1o

f;;% { L

NI T
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Keystone bxamsg: Algeira i

ASSESSMENT ANCHOR
AZ1.2 MNon-Linear Expressions

Sample Exam Questions
Standard 42.1.2

The expression {109 is usad to find how many times more eneigy is released by an earthquake of
greater magniiude than by an earthquake of lesser magnitude where o is the difference in magnitudes.

A.  How many times more energy is given off by an earthguake with magnitude 5.2 than by an
earthquake with magnitude 3.27

times more energy:

B. Whatis the difference (&} when 100 times more energy is released by an earthquake of greater
magnitude than by an sarthquake of lesser magnitude?

Continued next page

e i SR
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Keystons B Algebra i

MODULE 1~ Number Svstems and Non-Linegr Expressions & Eguations

Continued, Please refer to the previcus page for task explanation.

G. Whatis an equivalent exponential expression to (109 with a base of 1,0007

aduivalent exponential expression:

D. Explain why {/10)% is equivalent to {1042

it

RBIRT TR TSI
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Heystons Exams: Algebra ll

MODHE 1 Number Systems and Non-Linear Expressions & Eouatlons

Standard AZ.4.2

@

Bealriz is simplifying exponential and radical expressions.

A.  What rational number is the result of simplifying Bﬁﬁw?

rational number.

The exponential expression 5>+ 3 can be simplified to the form a{b”) where a and b are integers.

B. What are the values of g and b?

Continued next page

ki
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Keystone Exama: Algebra [

MODULE § —RMumber Systams and Non-Linear

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

The variable ¢ represents a whole number between 1 and 100. The valuss of the expressions ¢'2 and
c¥* are both whole numbers for only one value of ¢.

. What whole number does ¢ represent?

i i
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stone Dxams: Algebra U

s .
o

BULE 1--Number Systems and Non-Linear Expressions & Equalions

ASSESSMENT ANCHOR
AZ21.3 Non-Linear Equations
Anchor Descriptor | Eligible Content Enhanced
Standard
A2.1.3.1 Write and/or solve non- | A2.1.3.1.1  Write and/or solve quadratic eguations 2.8.42.8
finear aquations using {including factoring and using the 2.8.A2.E
varicus methods. Quadratic Formula). 28A2F
AZ.1.3.1.2  Solve equations invelving rational and/or | 2.8.A2.B
radical expressions 28.A2.E
(e.9., 10/ + 8) + 12/(x -2y =1 or 2.8.A2F
Vx2 4 21x = 14).

Sample Exam Questions
Standard A2.1.3.1.1

Standard AZ.1.3.1.2

The equation ¥* + bx + ¢ = 0 has exactly 1 real
scluiion when b and ¢ are real numbers, Which
equation describes b in terms of ¢?

oK

i

An eguation is shown below,

Bax* 4+ Bx®
8x°

What Is the solution set of the equation?.,

=x*+8

A. {=7,-1} VG k% | 9 }i
B. (7,1} 3o
C. 1,7}

D. {1, 7)

i R
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Keystone Exams: Algebra i

MODHILE 1 — Nomibaer Systems and Non-Linear Expre:

nw & Ecustions

ASSESSMENT ANCHOR
AZ213 Non-Linear Equations
. - Enhanced
Anchor Descriptor | Eligible Content Standard
AZ1.5.9 Write and/or solve non- | A2.1.3.1.3  Write and/or solve a simple exponential or | 2.1.42.F
linear equations using logarithmic equation (including common 2.8.A2E
various methods, and naturai iogarithms). 2.8.82,F
A2,1.3.14 rite, solve, and/or apply linsar or 2.11.A28
exponential growth or decay (including
problem situations).

Sample Exam Questions {\ d o 17 :% W L f‘gﬁ k
40 ' :
Standard AZ.1.3.1.3 ~~y Standard 421344 j\k ﬁﬂ
An equation is shown below. / A patient is given a 10G-milligram dosage of a drug
that decays exponentially, with a half-life of 6 hours.
35 = gar-1 Which equation could be used to find the milligrams

of drug remaining (v} after x hours?
Which squation has the same solution?

A. y = 100(6)0

A 3x=10x-5 B. y = 100(x)°5%
B. Sx=4x-2 C. y = 100(0.5y¢
C. 8x=11x-1 D. y=100(0.5x)"
D. 15x=18x-9

Sl
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Keystone Exams:

ASSESSMENT ANCHOR
AZ2A13 Nen-Linear Equations
Anchor De;écriptor Eligible Content Enhanced
, Siandard
A2.1.3.2 Describe and/or AZ2.1.3.2.1 Determine how a change in one variable 23.A2.E
determine change. relates 1o a change in a second variable
{e.q., ¥ = 4/x; if x doubles, what happens
to ¥?).
AZ2.1.3.2.2 Use aigebraic processes to solve a 23820
formula for a given variable
{e.g., solve d =rt for ).
W 7 23
Sample Exam Questions i bY \{3 A
Standard A2.1.3.21 Standard AZ1E.2.2 gmf?

A moving object’s kinegtic energy (£,) is dependent
on the mass of the obhject {m) and the object’s
velocity {(v), as shown in the equation below.

1
E, = — vt
)
How does the value of £, change when the valus

of m is unchanged and the value of v is multiplied
by 27

A. The value of £, is squared. \‘(E j{ N
B. The value of £, is multiplied by 2. : \j“f ;{2
C. The valus of E, is multiplied by 4. }\”’(

D. The value of £, is multiplied by 8.

Physicists use the formula shown below to

determine total energy (£) of a body by using

momentum (o}, mass (m), and the speed of light {c}.
E = {pc)? + (mc?)?

A physicist knows the speed of light, the mass of

the body, and the total energy used by the body,

Which formula could be used to d@termin@ the
momaeantum of the body’?

A ps \fE2 m204
B. p= \ﬂE I’J”CQ
C. p:%-—mc
D.p=F£-me

R D
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Keyslone &

pressions & Equsiions

MOBULE 1 —Number Systems and Non-lLinear £

ASSESSMENT ANCHOR
A2.1.3 Non-Linear Equations

‘Sample Exam Questions

Standard A2.1.98

Michaela is solving raticnal eguations.

X2 T+ 12

A, What is the solution set of the eguation
X+ x-12

= 37 Show or explain all your work,

X2+ bx 18

B. The only solution of the eq.uatzon Ay A

=4isx =-17, What is the value of b?

Continued next pags

SRR v
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BMODULE |~ Rumber Svstems ang Nor-Linesr Expressions & Eou

i

Continued. Please refer to the previous page for task explanation. .
‘Michasla solved for x in the rational equation as shown below.
' X +2x=15 _ 4
X—-3
(-3 EEZLID g0 -3
X+ 2x-15=3x~8
X x—B=0
k-3x+2)=0
x-3=00rx+2=0
X= {3, ~2}
The solution set for x is incorrect,
¢, Explain Michaela’s arror.

Pennsylvania Department of Education—Assessment Anchors and Eligible Content Page 22



Standard AZ.1.3

A fully-charged lithium-ion computer battery loses 20% of its permanent capacity each year of storage.

A, Write an éxponential equation showing the capacity {c) remaining in a fully-charged lithium-ion
compuier battery after y vears.

B. What capacity is remaining in a fully-charged lithium-ion battery after 1.5 years?

capacity:

Continued naxt page

TR e

Pennsylvania Depariment of Education - Assessment Anchors and Elfgible Cortent Page 23



MOUDULE 1 —Number SBystems and Non-Linesr Expressions & Ecuations

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

C. Sclve the exponential eguation from part A fory.

y:

D, For how many years will a fully-charged lithium-ion computer battery have been stored when it has
lost exactly half of its capacity?

years:

ey

Pennsylvania Depariment of Education —Assessment Anchors and Eligible Content Page 24



Meystone rarns:

ASSESSMENT ANCHOR
A2.2.1 Patterns, Relations, and Functlons
Enhanced
Anchor Descriptor | Eligible Content Standard
£2.2.1.1 Analyze and/or use A2.2.1.1.1  Analyze a set of daia for the existence of | 2.8.82.C
patterns or numbers. a pattern and represent the pattern with a
rule algebraically and/or graphically.
A2.2.1.1.2  ldentify and/or extend a pattern as either |2.8.A2.C
an arithmetic or geometric sequence
{e.g., given a geometric sequence, find the
20th term).
Sample Exam Questions | M‘f
Standard £2.2.1.1.1 Standard A2.2.1.1.2
Terms 1 through 5 of a pattern are listed below. Terms 1 through 5 of a sequence are shown below.,
2 4 2 1 1
4 3 4 7 12 g7 57 3 3 5
The pattern continues. Which expression could be What is the 10th term in the sequence? .
used to determine the nth term in the pattern'? e ”"%
A 2n+2 & 3 A S W
. 2n+ Ly : .
3 X?‘R% ) rﬁ“ﬁ " .
B. n-20+ o 81
C. i-4n+7 T332
D -5+ 70+ 1 \ o 243
T 64
243
P %

AT
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ASSESSMENT ANCHOR
A2.21 Patterns, Relations, and Functions
. o _ Enhanced
Anchor Descriptor | Eligible Content Standard
A2.2.1.1 Analyze and/or use £2.2.1.1.3 Detarmine the domain, range, or inverse of | 2.3.A2.D
patterns or relations. a relation.
A22 414  [dentify and/or determine the 2.8.82.D
characteristics of an exponeritial,
guadratic, or polynomial function
{e.q., intervals of increase/decrease,
intercepts, zeros, and asymptotes).
. £
Sampile Exam Questions 5(
Standard A2.2.1.1.3 Standard £2.2.1,1.4 y ;
What is the inverse of ¥ =Jj},é( —-15) + 37 When is fix) = x* - x — 12 increasing? oL HLC
— X3
Al y=e+ 15 A..x>j2m
8, V= et + 12
C.y=e*2415 B_X<J2_
D, y=e"%+3 {ih
C. x>—3 L
D x<4

Lo imais o
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ASSESSMENT ANCHOR
A2.2.1 Patterns, Relations, and Functions

Sample Exam Questions
Standard 42521

shown in the graph below.
Path of a Roller Coaster
flx)
A
300

200

Height {in feet)

100

The path of a roller coaster after it has reached the top of the first hili follows a polynomial function, as

A\

0 100 200 300 400 500

Distance (in feet)

A.  Cverwhatl interval is fix} increasing?

XS

o G

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

B. At what value of x is there a minimum of fix) over the interval 0 < x < 3007

value of x;

C. At what vaiue of x is there a zero of fix)7?

value of x:

Continued next page

e R SRR
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Continued. Please refer o the previous page for task explanation.

B Explain why f2) cannot be & quadratic function.

e T 7 b
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g e £ B i 2, 5 2t 1
tone Exame: Aloebra i

Keys!

Standard AZ.2.0

The function below deseribes the graph of a quadratic function where ¢ is a positive real number,

Y=X2-c

A.  What are the x-intercept(s) of the graph of the quadratic function?

x~intercept(s):

B. Whatis ay-vaiue, interms of ¢, which cannot be in the range of the quadratic function?

y-valus:

Continued next page

AT
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Continued. Please refer to the previous page for task expianation.

€. What is the domain of the inverse of the quadratic function?

domain of the inverse of the quadratic function:

s T SRR
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ASSESSMENT ANCHOR
A2.2.2 Applications of Functions
. - ' Enhanced
Anchor Descriptor | Eligible Content Standard
£2.2.2.1 Craate, interpret, Az2z221.1 Create, interpret, and/or use the eguation, | 2.8.A2.8
and/or use polynomial, graph, or table of a polynomial function
exponential, and/or {including guadratics).

logarithmic functions A2O D40
and their equations,
graphs, or iables.

Create, interpret, and/or use the sguation, | 2.8.A2.8
graph, or talzle of an exponential or
logarithmic function {inctuding common
and natural logarithms).

Sample Exarmn Questions }\( \}ﬁ ‘ 11y
Standard AZ.2.2.1.1 ‘ Standard AZ.2.2.1.2 /
The table below represents a guadratic funtitj?}zn. A logarithmic function is graphed below. \!i/
x | fod ’:(f)

-3
L 2
o | -8 -
15 4321
H H L
Which dascribes a complete list where the zeros of f
fix) occur? I
4
A x=8andx=4
_ ¥
B. x=4andx=2
C. x=-8andx=—4 What is the value of f(8)7?
D x=-4dandx="2 A3
B. 4
C. 16
D. 256

Pennsyivania Depariment of Education— Assessment Anchors and Eligible Content Page 22



ehra i

g

EaE

Fi

i

ASSESSMENT ANCHOR
~1A2,.2.2 . Applications of Functions
. . Enhanced
Anchor Degcrmt@r tligible Conient Standard
822214 Creats, interpret, A2.2.213 Determine, use, and/or interpret minimum | 2.11.A2.A
and/or use polynomial, and maximum values over a specified
axponential, and/ar interval of a graph of a polynomial,
logarithmic functions expenential, or logarithmic function.
and their equations, A2.2214 Translate a polynomial, exponential, 2.8.A2.8
graphs, or tabies. or logarithmic function from one 2.8.A2.E
representation of a function to another
{graph, table, and equation),

Sample Exam Questions o Ok /l\\\é s
Standard A2.2.2.1.3 YB( Ki)\\ . Standard A2.2.2.1.4 '
A function of x is shown below. A function of x is graphed below.
y s =3¢ = 2){x + 4) Y
A
What is the maximum value of the function over the . ﬁ« }ﬁ -
interval -3 £ x £ 27 T Bifi
BEASEEY ARB RSN
A O i " Ty
S 19 N .- :
C. 24 T A e
D. 27 SR
; m—r :
=8 3 <
] %
4

Which equation best describes the graph?

AL y=x*+5

B. y={-2F+1
C. y={+272+1
D. y=x+2{x-1)

i row SRR HUNTEIFRDS

R ERAT
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ASSESSMENT ANCHOR
AZ.2.2 Applications of Functions
. .. Enhanced
Anchor Descriptor | Eligible Content Standard
A2.2.2.2 Describe and/or A2.2.2.2.4 ldentify or describe the effect of changing | 2.3.A2.E
determine families of parameters within a family of functions 2.8.42.0
functions. (e.g.,v=xandy=x2+3, ory=x2and
¥ = 3x3).

Sample Exam Question

Standard A2.2.2.2.7 (‘@

The graph of the equation y = 3x® has its vertex at G
the coordinate point {0, §). What coordinate point \\
describes the vartex of the graph of the equation \

y =3¢ -37

e

1367
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ASSESSMENT ANCHOR
AZ.2.2 Apgiicatians of Functions

Sample Exam Questions

Standard A222

An exponential function of the form fix} = a ¢ b* + ¢ is represented by the pairs of values shown in the
tabie below.

x flx)
~2 | 1,215
~1 135
0 15
BE

A. Delermine the exponential function that contains the 5 points shown in the {able.

Continued next page

ot ki it
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Continued. Please refer to the previous page for task explanation.

B. What is the minimum vaiue of fix} over the interval 5 < x <57

minimun:

C. Describe the difference in the graph of the exponential function g{x) = a = b¥+2 + ¢ and the graph of
the exponential function f{x) = a = b* + ¢ when a, b, and ¢ remain unchangsd,

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

. . What is the value of g(0)7

g(0) =

s o ]
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Standard AZZ2.2

The number of meals a restaurant serves is a function of the price of each meal, The restaurant found it will
serve 72 meals when it charges a price of $7.00 per meal, It will serve 52 meals when it charges a price of
$12.00 per meal. The relationship between the number of meals served and the price of each meal is linear,

A. Write alinear function that represents the refationship between the number of meals served (fix))
and the price of each meal ().

Continued next page

T i

Pennsylvania Department of Educalion—Assessment Anchors and Eligible Content Page 38



Continued. Please refer to the previous page for task explanation.
The table below shows profits for the same restaurant based on the price of each meal.

Restaurant Profits

Price {in Dollars) | Profit {in Dollars)
b 80
7 216
16 432
22 216

function.

The relationship between the profit and the price of each meal can be represented by a quadratic

the price of each meal (x}.

gix) =

B.  Write a quadratic function that represents the relationship between the restaurant’s profit (g(x)) and

exactly $0.007

price: §

€. Based on the guadratic function from part B, what is a price per meal where the profit will be

maximum profit: §

2. Based on the guadratic function from part B, what is the maximum profit, in dollars?

Pennsylvania Depariment of Education ~Assessment Anchors and Eligiblfe Content
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ASSESSMENT ANCHOR

A2.2.3 Data Analysis
, - : Enhanced
Anchor Descriptor | Eligible Content Standard
A2.2.31 Analyze and/or A2231.1 Draw, identify, find, interprat, and/or write | 2.6.A2.C
interpret data on a an equation for a regression model {ines
scatter plot and/or use and curves of best fit) for a scatter plot.
a scatter plot to make | 42.2.3.1.2 Make predictions using the equations or | 2.6.A2.E
predictions. graphs of regression models {lines and
curves of best fit) of scatler plots.

Sample Exam Questions

Standard A2.2.3.1.1

Py

¥ %
W
Standard 42.2.3.1.2 J

A

Nehla recorded the volume in decibels for different
settings on her amplifier as shown in the scatter plot
below.

1% Amplifier Volume
A
140
120 - 5
100 o
2 80 _ o Pyat
S 60 |- pitatee tete
Q4o |
Y9
20 e‘j :
e® - . o X
0 123 45678 91011
Setting

Which equation best describes the curve of best fit?

X

A. Y=3

8. y=30x
C. vy =30

D, y=30vx

Students conducted an expetimerit dropping balls
and measuring how high the balls bounced. They
recorded their results in the scatter plot shown
below.

v Ball Bounce
A,

52
50
48
46
44 L]
42 v
40 :
Y

50 52 54 56 58 60 62

Brop Height {cm)

Bounce Height (cm)

M,
3 X

Based on ihe line of best fit shown on the

scatter pict, which is most likely the height of the
bounce of a ball that was dropped from a height of
30 centimeters (em)?

A. 20 cm

B. 24 cm
C. 80 cm
D. 38cm

i ey
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FELONS mXamis:

ASSESSMENT ANCHOR
A42.2.3 Data Anzalvsis
Anchor Descriptor | Eligible Content Enhanced
Standard
L AZ23.2 Apply probability to A2.2.3.21  Use combinations, permutations, and the |2.7.A2.A
oractical situations. fundamental counting principle to solve
problems involving probability.
A2.2.3.2.2 Use odds 1o find probability and/or usa 2.7.82.C
probability to find odds.
Sampie Exam Questions A T f)
Standard AZ.2.3.2.1 Standard A2.2.3.2.2 Lt A
A B-character kKey code is randomiy generated by N " . ) .5
a computer using the 26 letters of the alphabet and The probability an airplane will be delayed is 23"
the 10 digits 0-8. What is the probability that the What are the odds in favor of the airplane being
5 characters in a key code, listed as they are delayed?
randomiy generated, will spell the word "GREAT®?
A. 523
S N B. 5:18
A. 60,466,176
C. 18:23
1 .
B 15753570540 D. 18:5
5
©. 60,466,176
5
D- 75538,040

Pennsylvania Department of Education—Assessment Anchors and Eligible Content
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Heystone Exams:

practical situations. dependent, or compound evenis o
pradict outcomes.

ASSESSMENT ANCHOR
A2.2.3 Data Analysis
Anchor Descriptor | Eligible Content Enhanced
Standard
A2.2.3.2 Apply probability to A2.2.3.2.3 Use probahility for independent, 2.7.A2.A

2.7.A2E

e

Sample Exam Question

Standard ABRE23

A candy store owner gives 2 sample jelly beans to NQ
each customer. The owner randomly selects the

2 samples from a large container of jeily beans. The
list below shows the percent of each flavor of jelly
hean in the container.

¢ 25% of the jelly beans are strawberry
»  40% of the jelly beans are green apple
e 20% of the [elly beans are grape

e 159% of the jelly beans are lemon

Last month 550 people each received 2 sample
jelly beans. Based on the information above, which
is most likely the number of people whao recaived
1 lemon-flavored jelly bean and 1 green-apple-
flavored jeily bean?

A, 10

B. 33
C. 68
0. 151

wrm e
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Kevystone Duams:

ASSESSMENT ANCHOR
A2.2.3 Data Analysis

Sample Exam Guestions
Standerd AZ23

A naturalist introduced a new species of fish to a lake. He started by putting 20 fish of the naw species into
the lake, The naturalist then recorded the total number of fish of the new species in the lake on the same
day for each of the next three years. His data is listed below.

Fish of the New Species

Vear Nuz;z;;ir of
0 20
1 96
2 158
3 204

The exponential curve of best fit for this data can be expressed in the form v = =380 (b) + ¢, where x
represents the yaar and y represents the number of fish. The base b and constant ¢ are real numbers.

A. What is the equation of the exponential curve of best fit for the data?

equation:

Continued next page

b e e

Pennsyfvania Department of Education—Assessment Anchors and Eligible Content Page 43



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

B. Based on your equation of the curve of best fit from part A, how many fish of the new spec es will
be in the lake when the naturalist records his data in year 6%

fish of the new species:

. Based on your equation of the curve of best fit from part A, what is the first year in which there wilt
be at least 350 fish of the new species in the lake?

year;

Coniinuad next page
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Continued. Please refer {o the previous page for task explanation.

The naturalist wants to use the data to predict how many fish of the new speacies will be in the lake in
50 years.

3. What is one possibie reason the correct equation for the curve of best fit may not provide an
accurate pradiction?

R ER SRS
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Reyetone bramg: Algebra

Standard 42.2.3

The cast of a play consists of 7 males and 5 females. There is 1 male lead role and 1 female lead role.

A, In how many different ways can the two lead roles be cast?

different ways:

Of the 7 males and 5 females, there are two sels of siblings. One set consists of a brother and sister,
and the other set consists of & brother and his 2 sisters. The lead roles are cast randomly,

B. What is the probability that a pair of siblings are cast in the lead roles?

probability:

Gontinued next page

Ciing
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Reystone Exams: Al

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

There are 8 speaking roles in the play. Of the 8 speaking roles, 5 are for males and 3 are for famales.
After the 8 speaking roles in the play are cast, the remaining cast members will make up the chorus,

. What is the probability the set of siblings that consists of a brother and his 2 sisters are all in the
chorus?

probability:

The director decides to add n mors females ¢ the cast.

B, Wrilte an expression that represents the probability that the set of SIbImgs that consists of a brother
and his 2 sisters are all in the chorus.

expression:

v
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