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Grade 8 Mathematics Reference Sheet

CONVERSIONS

1inch = 2.54 centimeters
1 meter = 39.37 inches

1 mile = 5,280 feet

1 mile = 1,760 yards

1 mile = 1.609 kilometers

1 kilometer = 0.62 mile

1 pound = 16 ounces

1 pound = 0.454 kilogram
1 kilogram = 2.2 pounds
1ton = 2,000 pounds

1 cup = 8 fluid ounces
1 pint = 2 cups
1 quart = 2 pints

1 gallon = 4 quarts

1 gallon = 3.785 liters

1 liter = 0.264 gallon

1 liter = 1,000 cubic centimeters

FORMULAS
Triangle A= %bh
Parallelogram A = bh
Circle A = nr?
Circle C=mndorC = 2nr

General Prisms V = Bh
Cylinder V = nr’h
Sphere vV = %nr3
Cone vV = %nrzh

Pythagorean Theorem
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2-Point Holistic Rubric

2 Point A two-point response includes the correct solution to the question and demonstrates a
thorough understanding of the mathematical concepts and/or procedures in the task.

This response
» indicates that the student has completed the task correctly, using mathematically
sound procedures

+ contains sufficient work to demonstrate a thorough understanding of the
mathematical concepts and/or procedures

* may contain inconsequential errors that do not detract from the correct solution
and the demonstration of a thorough understanding

1 Point A one-point response demonstrates only a partial understanding of the mathematical
concepts and/or procedures in the task.

This response

» correctly addresses only some elements of the task
* may contain an incorrect solution but applies a mathematically appropriate process

* may contain the correct solution but required work is incomplete

0 Point* A zero-point response is incorrect, irrelevant, incoherent, or contains a correct solution
obtained using an obviously incorrect procedure. Although some elements may contain
correct mathematical procedures, holistically they are not sufficient to demonstrate even
a limited understanding of the mathematical concepts embodied in the task.

* Condition Code A is applied whenever a student who is present for a test session leaves an entire
constructed-response question in that session completely blank (no response attempted).

Page 2



3-Point Holistic Rubric

3 Point A three-point response includes the correct solution(s) to the question and demonstrates
a thorough understanding of the mathematical concepts and/or procedures in the task.

This response
* indicates that the student has completed the task correctly, using mathematically
sound procedures

* contains sufficient work to demonstrate a thorough understanding of the
mathematical concepts and/or procedures

* may contain inconsequential errors that do not detract from the correct solution(s)
and the demonstration of a thorough understanding

2 Point A two-point response demonstrates a partial understanding of the mathematical concepts
and/or procedures in the task.

This response
» appropriately addresses most but not all aspects of the task using mathematically
sound procedures

* may contain an incorrect solution but provides sound procedures, reasoning, and/
or explanations

* may reflect some minor misunderstanding of the underlying mathematical
concepts and/or procedures

1 Point A one-point response demonstrates only a limited understanding of the mathematical
concepts and/or procedures in the task.

This response
* may address some elements of the task correctly but reaches an inadequate solution
and/or provides reasoning that is faulty or incomplete

» exhibits multiple flaws related to misunderstanding of important aspects of the
task, misuse of mathematical procedures, or faulty mathematical reasoning

+ reflects a lack of essential understanding of the underlying mathematical concepts

* may contain the correct solution(s) but required work is limited

0 Point* A zero-point response is incorrect, irrelevant, incoherent, or contains a correct solution
obtained using an obviously incorrect procedure. Although some elements may contain
correct mathematical procedures, holistically they are not sufficient to demonstrate even
a limited understanding of the mathematical concepts embodied in the task.

* Condition Code A is applied whenever a student who is present for a test session leaves an entire
constructed-response question in that session completely blank (no response attempted).
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2019 2- and 3-Point Mathematics Scoring Policies

Below are the policies to be followed while scoring the mathematics tests for all grades:

1.

10.

I1.
12.

13.

If a student shows the work in other than a designated “Show your work™ or “Explain” area, that
work should still be scored.

If the question requires students to show their work, and the student shows appropriate work and
clearly identifies a correct answer but fails to write that answer in the answer space, the student
should still receive full credit.

If students are directed to show work or provide an explanation, a correct answer with no work
shown or no explanation provided, receives no credit.

If students are not directed to show work, any work shown will not be scored. This applies to items
that do not ask for any work and items that ask for work for one part and do not ask for work in
another part.

If the student provides one legible response (and one response only), the rater should score the
response, even if it has been crossed out.

If the student has written more than one response but has crossed some out, the rater should score
only the response that has not been crossed out.

Ifthe student provides more than one response, but does not indicate which response is to be considered
the correct response and none has been crossed out, the student shall not receive full credit.

If the student makes a conceptual error (that is an error in understanding rather than an arithmetic or
computational error), that student shall not receive more than 50% credit.

Trial-and-error responses are not subject to Scoring Policy #6 above, since crossing out is part of the
trial-and-error process.

Ifaresponse shows repeated occurrences of the same conceptual error within a question, the conceptual
error should not be considered more than once in gauging the demonstrated level of understanding.

In questions requiring number sentences, the number sentences must be written horizontally.

When measuring angles with a protractor, there is a +/- 5 degrees deviation allowed of the true
measure.

Condition Code A is applied whenever a student who is present for a test session leaves an entire
constructed-response question in that session completely blank (no response attempted). This is not
to be confused with a score of zero wherein the student does respond to part or all of the question but
that work results in a score of zero.
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41

The approximate areas of two states are listed below.

e Texas: 2.69 x 10° square miles

« Rhode Island: 1.21 x 10° square miles

Determine the difference, in square miles, between the area of Texas and the area of
Rhode Island. Write your answer in scientific notation.

Show your work.

Answer square miles
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EXEMPLARY RESPONSE

41

The approximate areas of two states are listed below.
» Texas: 2.69 x 10° square miles
= Rhode Island: 1.21 x 10° square miles

Determine the difference, in square miles, between the area of Texas and the area of
Rhode Island. Write your answer in scientific notation.

Show your work.
2.69 x 10° —1.21 x 10°
269 x 10° — 1.21 x 10° = 267.79 x 10°
or
269 x 10° — 0.0121 x 10° = 2.6779 % 10°
or

269,000 — 1,210 = 267,790

or other valid process

Answer 2.6779 x 105 square miles
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GUIDE PAPER 1 Additional

41

The approximate areas of two states are listed below.

» Texas: 2.69 x 10° square miles

« Rhode Island: 1.21 x 10° square miles

Determine the difference, in square miles, between the area of Texas and the area of
Rhode Island. Write your answer in scientific notation.

Show your work.

(269 x 1092 ) — (1.21 % 193 )
(269 % 197 ) — (0.0121 % 197)
2.6779 x 1p3

2.6779 x 1p°

square miles

Score Point 2 (out of 2 points)

This response demonstrates a thorough understanding of the concepts in the task. The difference is correctly
calculated and written in scientific notation.

Page 7




GUIDE PAPER 2

41

The approximate areas of two states are listed below.

e Texas: 2.69 X 10° square miles
* Rhode Island: 1.21 X 10° square miles

Determine the difference, in square miles, between the area of Texas and the area of
Rhode Island. Write your answer in scientific notation.

Show your work.

1 (Ax\0°= 264000
|, 2\ %1 D= 1210

6AO00
E 2\ O

—‘_’_____.__.—-—-——_“

207330

2.3 FGrI10°

Answer _ Q,Qﬂqq*los square miles

Score Point 2 (out of 2 points)

This response demonstrates a thorough understanding of the concepts in the task. The difference is correctly
calculated and written in scientific notation.
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GUIDE PAPER 3

41

The approximate areas of two states are listed below.

» Texas: 2.69 x 10° square miles

« Rhode Island: 1.21 x 107 square miles

Determine the difference, in square miles, between the area of Texas and the area of
Rhode Island. Write your answer in scientific notation.

Show your work.

2.69 x 107 = 269000

1.21x 13 = 1210
269000 - 1210 = 267790

26779 x 102
Answer square miles

Score Point 2 (out of 2 points)

This response demonstrates a thorough understanding of the concepts in the task. The difference is correctly
calculated and written in scientific notation.

Page 9




GUIDE PAPER 4

41

The approximate areas of two states are listed below.

» Texas: 2.69 x 10° square miles

« Rhode Island: 1.21 x 10° square miles

Determine the difference, in square miles, between the area of Texas and the area of
Rhode Island. Write your answer in scientific notation.

Show your work.

269 x 107 = 269000
121 % 103 = 1210
269000 — 1210 = 267790 square miles

Answer 267790 square miles

Score Point 1 (out of 2 points)

This response demonstrates only a partial understanding of the concepts in the task. The difference is
correctly calculated, but it is not written in scientific notation. The response addresses only some elements
of the task.
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GUIDE PAPER 5

41

The approximate areas of two states are listed below

* Texas: 2.69 X 10° square miles
* Rhode Island: 1.21 X 10° square miles

Determine the difference, in square miles, between the area of Texas and the area of

Rhode Island. Write your answer in scientific notation

Show your work.

3
> V9
B

0
\ ’L])“

1.~19x101 3 ufb
7 (4880

121 o

263,009 160240

g0
2.£ 0o
V210

1L
“Llog 709

2o

/1—7><'05

L7516

Answer square miles

Score Point 1 (out of 2 points)

This response demonstrates only a partial understanding of the concepts in the task. After an initial incorrect
attempt, the difference is correctly calculated and written in scientific notation; however, the answer should
not be rounded or truncated.
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GUIDE PAPER 6

41

The approximate areas of two states are listed below.

» Texas: 2.69 x 10° square miles

« Rhode Island: 1.21 x 10° square miles

Determine the difference, in square miles, between the area of Texas and the area of
Rhode Island. Write your answer in scientific notation.

Show your work.

269 » 10 exponent 5+ 121 x 10 exponent 3
269000+ 1210= 270210

2.70210 x 10 exponent 3

2.70210 x 10 exponent 5

Answer square miles

Score Point 1 (out of 2 points)

This response demonstrates only a partial understanding of the concepts in the task. Although the areas are
inappropriately added rather than subtracted, they are correctly converted both from, and the answer back
to, scientific notation. The response correctly addresses only some elements of the task.
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GUIDE PAPER 7

41

The approximate areas of two states are listed below.

» Texas: 2.69 x 10° square miles

« Rhode Island: 1.21 x 10° square miles

Determine the difference, in square miles, between the area of Texas and the area of
Rhode Island. Write your answer in scientific notation.

Show your work.

Texas= 2.69 x 102 = 269.000
Rhode island=1.21 »x 193 =1.210

The square mile of Texas is
269,000 and the square mile of
Rhode island 15 1,210

square miles

Score Point 0 (out of 2 points)

Although the areas are correctly converted to standard notation, no other manipulations are performed on
the numbers. Holistically, this procedure alone is not sufficient to demonstrate even a limited understanding
of the concepts in the task.
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GUIDE PAPER 8 Additional

41

The approximate areas of two states are listed below.

» Texas: 2.69 x 10° square miles

« Rhode Island: 1.21 x 10° square miles

Determine the difference, in square miles, between the area of Texas and the area of
Rhode Island. Write your answer in scientific notation.

Show your work.

296 x 197 — 1.21 x 13

175 % 1p°

Answer square miles

Score Point 0 (out of 2 points)

This response is not sufficient to demonstrate even a limited understanding of the concepts in the task. One
of the areas is transcribed incorrectly, and the answer indicates no understanding of the correct method to
subtract numbers with different powers of ten.
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42

The set of ordered pairs below represents a linear function.
{(=2,=3), (0,=2), (2,=1), (xy)}

What is one other pair of coordinates that could be the missing ordered pair, (x,y),
in this set?

Show your werk.

Page 15




EXEMPLARY RESPONSE

42

The set of ordered pairs below represents a linear function.
'[f_z.r _SJ ¥ EU- _21 r ':2.-' _1] ¥ (I_.- 11":']'

What is one other pair of coordinates that could be the missing ordered pair, (x, y),
in this set?

Show your work.

When x increases by 2, y increases by 1. Continuing that pattern
of (x +2,y + 1), the next pair will be (4,0).
The pattern may also be continued to more negative values to (—4, —4).

OR

—2—{-3 1
The rate of change of the linear function is ﬁ =5
The point {0, —2) represents the y-intercept of —2, so the equation of

1
the function is y = Ex - 2.

1
S4) —2=0

Any point shown to be on this line (with work), and that is not one of
the original coordinate pairs, is an acceptable answer.

or other valid process

0 or other valid coordinates
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GUIDE PAPER 1 Additional

42

The set of ordered pairs below represents a linear function
{(-2, -3), (0, =2), (2, 1), (x, ¥)}

What is one other pair of coordinates that could be the missing ordered pair, (x, y), in
this set?

Show your work.

-2 5= 5(-3)-0
-3 A”=-35 v

Answer X 5
o = %5

Score Point 2 (out of 2 points)

This response demonstrates a thorough understanding of the concepts in the task. A correct coordinate pair
is determined by creating an algebraic equation of the linear function.
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GUIDE PAPER 2

42

The set of ordered pairs below represents a linear function

{(-2, -3), (0, =2), (2,-1), (x, ¥)}

What is one other pair of coordinates that could be the missing ordered pair, (x, y), in
this set?

Show your work.

O-2)=2
CD—E=1

o)== (31)

X-2=2
%

Score Point 2 (out of 2 points)

This response demonstrates a thorough understanding of the concepts in the task. A correct coordinate pair
is determined by extending the pattern in the set.
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GUIDE PAPER 3

The set of ordered pairs below represents a linear function.
'[f_z.r _3] ¥ EU- _2::' r ':2.-' _1] ¥ (I_.- 11":']'

What is one other pair of coordinates that could be the missing ordered pair, (x, y),

in this set?
Show your work.
The = values always increase by 2, therefore the next value should be 4
The v values always increase bv 1, therefore the next value should be 0
-2 -3
0 -2 b= -2
-1
b :-' 1 = %
Answer: (4.0) Check: v = % x -2
1 1
|:|=§{-l_-] -2 EX—1=Q
0= 2-—2 Check
Answer 4
¥= .

Score Point 2 (out of 2 points)

This response demonstrates a thorough understanding of the concepts in the task. A correct coordinate pair
is determined by extending the pattern in the set as well as checking the coordinates using the equation of
the function.
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GUIDE PAPER 4

42

The set of ordered pairs below represents a linear function.
'[I:_z.r _3‘] ] EU- _2}: {2:_1] ¥ |:.T_.-1.|I')]'

What is one other pair of coordinates that could be the missing ordered pair, (x,y),
in this set?

Show your work.

-2+2 = ( thus thus the rate of change is +2 or plus two.

(4) 1s the
missing x
half ordered
pair to the
set.

(1)is the
missing v
half of the
ordered pair
to the set.

Score Point 1 (out of 2 points)

This response demonstrates only a partial understanding of the concepts in the task. The pattern of the
x-coordinates is correctly identified and applied, but it is incorrectly referred to as the rate of change and
the same pattern is incorrectly applied to the y-coordinate. The response correctly addresses only some
elements of the task.
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GUIDE PAPER 5

42

The set of ordered pairs below represents a linear function.
'[f_z.r _3] r EU- _2::' r ':2.-' _1:] ¥ (I_, 11":']'

What is one other pair of coordinates that could be the missing ordered pair, (x, ),
in this set?

Show your work.

-2.0.2,4,6- goesup by 2
-3.-2,-1.0- goesdown by 1

Score Point 1 (out of 2 points)

This response demonstrates only a partial understanding of the concepts in the task. The pattern of the
x-coordinates is correctly identified and applied, but the pattern and solution for the y-coordinate are
incorrect. The response correctly addresses only some elements of the task.
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GUIDE PAPER 6

The set of ordered pairs below represents a linear function.
'[f_z.r _3] ¥ EU- _2::' r ':2.-' _1] ¥ (I_.- 11":']'

What is one other pair of coordinates that could be the missing ordered pair, (x, y),

in this set?

Show your work.
—2- -3 ;
o-—2 -1

Answer x 4

0
y’ =

Score Point 1 (out of 2 points)

This response demonstrates only a partial understanding of the concepts in the task. A correct coordinate
pair is determined; however, while the work correctly calculates the slope of the function, it is not clear how
the slope was used to obtain the answer. The response contains the correct solution but the required work
is incomplete.
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GUIDE PAPER 7

The set of ordered pairs below represents a linear function
{(=2, =3), (0, =2), (2, =1), (x, ¥)}

What is one other pair of coordinates that could be the missing ordered pair, (x, y), in

this set?
“

Show your work. ?

DN \
]
-]
(L
) | s L’\ ‘L)
< R I3 » L
, 0 \ ',; A - :
"‘-"jf: \‘4,
. 7
. -
Answer X

Score Point 0 (out of 2 points)

This response is not sufficient to demonstrate even a limited understanding of the concepts in the task.
The correct answer is not supported by the work: the given ordered pairs are plotted incorrectly and the
axes are labeled inaccurately (four separate tic marks are labeled 0, none of which are the origin/point of

intersection).
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GUIDE PAPER 8 Additional

42

The set of ordered pairs below represents a linear function.
'[f_z.r _3] r EU- _2::' r ':2.-' _1:] ¥ (I_, 11":']'

What is one other pair of coordinates that could be the missing ordered pair, (x, ),

in this set?
Show your work.
\ " (4.0)
y =

Score Point 0 (out of 2 points)

This response is not sufficient to demonstrate even a limited understanding of the concepts in the task. The
correct answer is given with no original student work: the ordered pairs in the work are already provided by
the prompt. Per Scoring Policy #3, the response receives no credit.
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43

Solve the system of equations shown below.
2r—6y = -12
x+2y =14

Show your work.
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EXEMPLARY RESPONSE

43

Solve the systemn of equations shown below.

2x — 6y = =12
¥+ 2y =14

Show your work.

Using the substitution method:
x+2y =14
x =14 — 2y

2x — by = —12
2(14 —2y) — by = —12
28 —4y — by = —12

—10y = —40
y=4
x+2(4) =14
x=14 -8
x=6

or other valid process

(6,4) or x=6andy=4
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GUIDE PAPER 1 Additional

43

Solve the system of equations shown below.
2x — 6y = =12
¥+ 2y =14
Show your work.
‘.Eﬂ:QX— 6‘-_ = '12] = -lx+ 3}' =06
y =4
x= 0
(6.4)
Answer

Score Point 2 (out of 2 points)

This response demonstrates a thorough understanding of the concepts in the task. The system of equations
is solved correctly using the elimination method.
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GUIDE PAPER 2

43
Solve the system of equations shown below.
2x — 6y = =12
¥+ 2y =14
Show your work.
2x-6y=-12 2x-6y=-12 6+2v=14
x+2y=14 2%-6(7- & x)=-12 2y = 8§
-X -X 2x-42+3x =-12 v=4
2y=14-x ox-42=-12
5x =30
2 2 2 x=
y=7-3 x
. Solution: (6.,4)

Score Point 2 (out of 2 points)

This response demonstrates a thorough understanding of the concepts in the task. The system of equations
is solved correctly using the substitution method.
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GUIDE PAPER 3

Solve the system of equations shown below.

-12

2X by
x + 2y 14
Show your work.
_ = Aoy =103
R - o
rl)(_b\; = =\ Tk —Q_—-t—’LD\)(,
X+ 24| & N 1= N
B> 5
y =75
e B Al
‘:l) = T =X
iy TG0 e el
gt = 0
2 Z-.Z
. - =
x T2y = '™ = =W
o+ oy & ) = —=
24 —iéj = m{
N ©
W TR TIO) =X
N =4
“H — oA

(o)

Answer

Score Point 2 (out of 2 points)

This response demonstrates a thorough understanding of the concepts in the task. The system of equations
is solved correctly by writing both equations in slope-intercept form and setting them equal to each other.
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GUIDE PAPER 4

43

Solve the system of equations shown below.
2x — 6y = =12
¥+ 2y =14

Show your work.

9% — By=-12
x+—2v=14

23-6y=-12  2x-By=-12
3 2v=14) -2x~-4y=-28

-10y=-40
-10  -10
y=4

y=4

Score Point 1 (out of 2 points)

This response demonstrates only a partial understanding of the concepts in the task. The elimination method
1s used to solve the system of equations; however, only the y-coordinate of the solution is calculated. The
response correctly addresses only some elements of the task.
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GUIDE PAPER 5

43

Solve the system of equations shown below.

2x — 6y = =12
¥+ 2y =14
Show your work.
_ r—4y=128
2(x=-2y=14) = _Z-G=-12 x+ 2(16) = 4
‘ } 10y = 16
_x+32=14
32 32
x=10.8
16 - 10= 16
Y= 1.6

Score Point 1 (out of 2 points)

This response demonstrates only a partial understanding of the concepts in the task. The elimination method
1s used to solve the system of equations; however, an arithmetic error [28 — (—12) # 16] leads to an incorrect
value of y. The value of x is correct based on the incorrect value of y. The response contains an incorrect

solution but applies an appropriate process.
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GUIDE PAPER 6

43
Solve the system of equations shown below
2X by -12
x + 2y 14

Show your work.

e

Answer

Score Point 1 (out of 2 points)

This response demonstrates only a partial understanding of the concepts in the task. The elimination method
is used to solve the system of equations; however, only the y-coordinate of the solution is calculated, and it
is incorrect due to an arithmetic error. The response contains an incorrect solution but applies an appropriate
process.
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GUIDE PAPER 7

43

Solve the system of equations shown below

2Xx by -12
X + 2y 14

Show your work. %;- b ""f gl lZ - ZX
— /
-6

JZ 0.3 x

Yyt - et B TS L

Tt V2 =
R
)

|-

o~
~\A
A

e L1,0)

Score Point 0 (out of 2 points)

Although there may be some recognition that the solution is a common coordinate pair between both
equations, holistically this response is not sufficient to demonstrate even a limited understanding of the
concepts in the task. Both equations are written in slope-intercept form incorrectly, and the solution of (7, 0)
is not supported by the tables in the work since the left-most table contains (7, —0.1) and is not an exact
match.
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GUIDE PAPER 8 Additional

43

Solve the system of equations shown below.
2x — 6y = =12
¥+ 2y =14

Show your work.

9%-6y = -12
x+2v=14
3-8y =2
g -8
3x=0
-3-3
x=3
1x=2
Answer

Score Point 0 (out of 2 points)

This response is not sufficient to demonstrate even a limited understanding of the concepts in the task. The
work drops the variable y and displays no understanding of how to correctly isolate each variable.
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44

A car repair shop charges an hourly rate plus a pickup and delivery fee. The graph below
represents the relationship between the total cost of the repair, including pickup and
delivery fee, and the number of hours it takes the shop to complete the repairs.

CAR REPAIR COST

¥
A

a

300
275
250
225
200
175
150
125
100

75

50

25

Total Cost (dollars)

0 1 2 3 45 &
Number of Hours

What equation represents this linear function?

Show your work.
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EXEMPLARY RESPONSE

44

A car repair shop charges an hourly rate plus a pickup and delivery fee. The graph below
represents the relationship between the total cost of the repair, including pickup and
delivery fee, and the number of hours it takes the shop to complete the repairs.

CAR REPAIR COST

¥
A

300
275
250
225
200
175
150
125
100

75

50

25

Total Cost (dollars)

0 1 2 3 4 5 6
Number of Hours

What equation represents this linear function?

Show your work.

y=mx+b

175 — 75
L )
=750

b = 75 from the point (0, 75)

or other valid process

=50x+ 75

Equation y
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GUIDE PAPER 1

Additional

44

A car repair shop charges an hourly rate plus a pickup and delivery fee. The graph below
represents the relationship between the total cost of the repair, including pickup and
delivery fee, and the number of hours it takes the shop to complete the repairs.

CAR REPAIR COST

¥
A

300
275
250
225
200
175
150
125
100

75

50

25

Total Cost (dollars)

0 1 2 3 4 5 6
Number of Hours

What equation represents this linear function?

Show your work.

v=50x + 75

Equation

Score Point 2 (out of 2 points)

This response demonstrates a thorough understanding of the concepts in the task. The equation of the
function is correct with sufficient supporting work.
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GUIDE PAPER 2

44

A car repair shop charges an hourly rate plus a pickup and delivery fee. The graph below
represents the relationship between the total cost of the repair, including pickup and
delivery fee, and the number of hours it takes the shop to complete the repairs.

CAR REPAIR COST

¥
A

300
275
250
225
200
175
150
125
100

75

50

25

Total Cost (dollars)

0 1 2 3 4 5 6
Number of Hours

What equation represents this linear function?

Show your work.

V= mx+b
Line starts at 75; 75 1s the Y- intercept or "b”
From 0 to 1. it goes to 125, then from 1 to 2 it goes up to 173; so the slope of
the line is 30

Equation

Score Point 2 (out of 2 points)

This response demonstrates a thorough understanding of the concepts in the task. The equation of the
function is correct with sufficient supporting work.
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GUIDE PAPER 3

44

A car repair shop charges an hourly rate plus a pickup and delivery fee. The graph
below represents the relationship between the total cost of the repair, including pickup
and delivery fee, and the number of hours it takes the shop to complete the repairs.

CAR REPAIR COST

300
275
250
225
200
175 —1—7
150
125
100

’\ﬁ 751

50 |—
50 25

Total Cost (dollars)

0 1 2 3 45 6
Number of Hours

What equation represents this linear function?

LS
Show your work.
y= 1S + D0 ()
\6‘_.\5‘\‘60“ J= 12 + 120
A=Z2Z215

Equation ‘-(3 il o _F;C)K

Score Point 2 (out of 2 points)

This response demonstrates a thorough understanding of the concepts in the task. The equation of the
function is correct with sufficient supporting work. The single difference +125 — 75 = 50 is enough to
establish slope because the x-values are consecutive integer inputs.
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GUIDE PAPER 4

44

A car repair shop charges an hourly rate plus a pickup and delivery fee. The graph below
represents the relationship between the total cost of the repair, including pickup and
delivery fee, and the number of hours it takes the shop to complete the repairs.

CAR REPAIR COST

¥
A

300
275
250
225
200
175
150
125
100

75

50

25

Total Cost (dollars)

0 1 2 3 4 5 B
Number of Hours

What equation represents this linear function?

Show your work.
(1,123 (2.175)
175 — 125
2—1
30
1
Slope = 30 Y=Mx+B
125=50 « 1+B
125=50+hb
123
a0
T3
T5=b
Equation Y =h0-+732

This response demonstrates only a partial understanding of the concepts in the task. The slope and y-intercept
of the function are calculated correctly, but the equation is missing the variable x. The response contains an

Score Point 1 (out of 2 points)

incorrect solution but applies an appropriate process.
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A car repair shop charges an hourly rate plus a pickup and delivery fee. The graph
below represents the relationship between the total cost of the repair, including pickup
and delivery fee, and the number of hours it takes the shop to complete the repairs

CAR REPAIR COST

¥
A
e al
275 (
250
225
200
17%
150
125
100
75 —

50

2% + "4«!
0 S | I S
0 1 2 2 4 5 6
Number of Hours

2.6

Tetal Cost (dollars)

What equation represents this linear function?

Show your work.

Equation ng'Sx +50

~Mm MNAa

Score Point 1 (out of 2 points)

This response demonstrates only a partial understanding of the concepts in the task. The slope of the function
is calculated correctly and there is a recognition that the value 75 is needed, but the equation is written
incorrectly with the values for the slope and y-intercept transposed. The response correctly addresses only
some elements of the task.
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A car repair shop charges an hourly rate plus a pickup and delivery fee. The graph
below represents the relationship between the total cost of the repair, including pickup
and delivery fee, and the number of hours it takes the shop to complete the repairs

CAR REPAIR COST

a

Total Cost (dollars)
& &
™~

Y

0 12 3 456
Number of Hours

What equation represents this linear function?

Show your work.

Equation ‘11 X ‘b = \{ 1w 78

Score Point 1 (out of 2 points)

This response demonstrates only a partial understanding of the concepts in the task. The y-intercept of the
function is correct, with the statement of y = mx + b considered as enough work to support it; however,
the slope is incorrect and indicates a misunderstanding of the scale of the y-axis. The response correctly

addresses only some elements of the task.
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A car repair shop charges an hourly rate plus a pickup and delivery fee. The graph below
represents the relationship between the total cost of the repair, including pickup and
delivery fee, and the number of hours it takes the shop to complete the repairs.

CAR REPAIR COST

¥
A

300
275
250
225
200
175
150
125
100

75

50

25

Total Cost (dollars)

0 1 2 3 4 5 6
Number of Hours

What equation represents this linear function?

Show your work.

for everv hour the repair shop charges §25.
It has an pattern

1 hour=5125
2 hours=£175
3 hours=£225

Equation

Score Point 0 (out of 2 points)

This response is not sufficient to demonstrate even a limited understanding of the concepts in the task. The
slope is determined incorrectly, the y-intercept is not addressed, and there is no equation included.
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A car repair shop charges an hourly rate plus a pickup and delivery fee. The graph
below represents the relationship between the total cost of the repair, including pickup
and delivery fee, and the number of hours it takes the shop to complete the repairs

CAR REPAIR COST

300 f

275

250

200
175

150 |—
125 ]/
100 /

Total Cost (dollars)

50

;” ‘]

- L 1y,
0 12 3 45 6

Number of Hours
What equation represents this linear function?

Show your work.

e C C
Equation Ej_ 2)X+7)

Score Point 0 (out of 2 points)

This response is not sufficient to demonstrate even a limited understanding of the concepts in the task.
Although the y-intercept of the equation is correct, there is nothing else written on the page that could be
considered supporting work. Per Scoring Policy #3, the response must receive no credit.
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Billy is comparing gasoline prices at two different gas stations.

= At the first gas station, the equation ¢ = 2.80g gives the relationship between
£, the number of gallons of gasoline, and ¢, the total cost, in dollars.

= At the second gas station, the cost of 2.5 gallons of gasoline is $8.30, and the cost
of 5 gallons of gasoline is $16.60.

How much money, per gallon, would Billy save by going to the less expensive gas station?

Show your work.

Answer § per gallon
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EXEMPLARY RESPONSE

45

Billy is comparing gasoline prices at two different gas stations.

= At the first gas station, the equation ¢ = 2.B0g gives the relationship between
2, the number of gallons of gascline, and ¢, the total cost, in dollars.

= At the second gas station, the cost of 2.5 gallons of gasoline is $8.30, and the cost
of 5 gallons of gasoline is $16.60.

How much money, per gallon, would Billy save by going to the less expensive gas station?

Show your work.

8.3 16.6
25 5
3.32 — 2.8 = 0.52

= 3.32

or other valid process

Answer % 0'52 per gallon
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45

Billy is comparing gasoline prices at two different gas stations.

= At the first gas station, the equation ¢ = 2.B0g gives the relationship between
g, the number of gallons of gascline, and ¢, the total cost, in dollars.

= At the second gas station, the cost of 2.5 gallons of gasoline is $8.30, and the cost
of 5 gallons of gasoline is $16.60.

How much money, per gallon, would Billy save by going to the less expensive gas station?

Show your work.
8.3
55 = 3.32
3.32
230
32
a2
Answer & per gallon

Score Point 2 (out of 2 points)

This response demonstrates a thorough understanding of the concepts in the task. The difference in the unit
rates between the two gas stations is calculated correctly using sound procedures.
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45

Billy is comparing gasoline prices at two different gas stations.

= At the first gas station, the equation ¢ = 2.B0g gives the relationship between
g, the number of gallons of gasoline, and ¢, the total cost, in dollars.

= At the second gas station, the cost of 2.5 gallons of gasoline is $8.30, and the cost
of 5 gallons of gasoline is $16.6{.

How much money, per gallon, would Billy save by going to the less expensive gas station?

Show your work.
¢ — 280z (25,830) (5, 16.60)
18.60 — 8.30 8.3

332280 = 0352

Answer & per gallon

Score Point 2 (out of 2 points)

This response demonstrates a thorough understanding of the concepts in the task. The difference in the unit
rates between the two gas stations is calculated correctly using sound procedures.
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Billy is comparing gasoline prices at two different gas stations.

* At the first gas station, the equation ¢ 2.80g gives the relationship between
g, the number of gallons of gasoline, and ¢, the total cost, in dollars.

* At the second gas station, the cost of 2.5 gallons of gasoline is $8.30, and the
cost of 5 gallons of gasoline is $16.60.

How much money, per gallon, would Billy save by going to the less expensive
gas station?

Show your work. y g
7 .
&)'!1 " —"@ 5 ”#/b l’bfl

gab S 2 ,E)

4,3’52 Fe(gp.\\on
#Z.QO P@r&m\\or\

Iy v

g 5V
- 2.40

0.5

Answer $ 0 52 per gallon

Score Point 2 (out of 2 points)

This response demonstrates a thorough understanding of the concepts in the task. The difference in the unit
rates between the two gas stations is calculated correctly using sound procedures.
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Billy is comparing gasoline prices at two different gas stations.
* At the first gas station, the equation ¢ 2.80g gives the relationship between
g, the number of gallons of gasoline, and ¢, the total cost, in dollars.

* At the second gas station, the cost of 2.5 gallons of gasoline is $8.30, and the
cost of 5 gallons of gasoline is $16.60.

How much money, per gallon, would Billy save by going to the less expensive
gas station?

Show your work.

bt ) 9.5

——

> 17| 8.30

2. 5x[ _| &30
e
2.5 9.5

ad =g o 1

l

Answer $ 2 / 8 O per gallon

Score Point 1 (out of 2 points)

This response demonstrates only a partial understanding of the concepts in the task. The unit rate of the
second gas station is calculated correctly, but the unit rate of the first gas station is written in the answer
space rather than the difference between the rates of the two stations. The response correctly addresses only
some elements of the task.
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Billy is comparing gasoline prices at two different gas stations.

= At the first gas station, the equation ¢ = 2.B0g gives the relationship between
g, the number of gallons of gasoline, and ¢, the total cost, in dollars.

= At the second gas station, the cost of 2.5 gallons of gasoline is $8.30, and the cost
of 5 gallons of gasoline is $16.6{.

How much money, per gallon, would Billy save by going to the less expensive gas station?

Show your work.

830 = 25 = 332

3.32
Answer & per gallon

Score Point 1 (out of 2 points)

This response demonstrates only a partial understanding of the concepts in the task. The unit rate of the
second gas station is calculated correctly, but the difference between the rates of the two stations is not
determined. The response correctly addresses only some elements of the task.
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Billy is comparing gasoline prices at two different gas stations

* At the first gas station, the equation c 2.80g gives the relationship between
g, the number of gallons of gasoline, and ¢, the total cost, in dollars.

* At the second gas station, the cost of 2.5 gallons of gasoline is $8.30, and the
cost of 5 gallons of gasoline is $16.60.

How much money, per gallon, would Billy save by going to the less expensive

gas station?

Show your work.

C'—Q‘\BOS
(e D

2 \71
0. &
7 e
s ) 2
2.90

am—— /?
3 L—
‘_’,f

Answer $ O' BZ per gallon

Score Point 1 (out of 2 points)

This response demonstrates only a partial understanding of the concepts in the task. The difference in the
unit rates between the two gas stations is calculated correctly, but it is not clear how the $3.32 per gallon rate
was determined. The response contains the correct solution but the required work is incomplete.
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Billy is comparing gasoline prices at two different gas stations.

= At the first gas station, the equation ¢ = 2.B0g gives the relationship between
g, the number of gallons of gasoline, and ¢, the total cost, in dollars.

= At the second gas station, the cost of 2.5 gallons of gasoline is $8.30, and the cost
of 5 gallons of gasoline is $16.6{.

How much money, per gallon, would Billy save by going to the less expensive gas station?

Show your work.

280 w 5=14
16.60 — 14=2.60
280 % 25=T
830— 7=1.30

1.30
Answer & per gallon

Score Point 0 (out of 2 points)

Although prices are correctly calculated and compared for 2.5 gallons and 5 gallons of gasoline, no attempt
1s made to calculate a rate in dollars per gallon. Holistically, this response is not sufficient to demonstrate
even a limited understanding of the concepts in the task.
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Billy is comparing gasoline prices at two different gas stations

*« At the first gas station, the equation c 2.80g gives the relationship between
g, the number of gallons of gasoline, and ¢, the total cost, in dollars.

* At the second gas station, the cost of 2.5 gallons of gasoline is $8.30, and the
cost of 5 gallons of gasoline is $16.60.

How much money, per gallon, would Billy save by going to the less expensive
gas station?

Show your work.

His = \.159
. = S
doP= 259 ¢ 22909
V K= 59
M =109 -
0 e B -t '
T — 2.6 [1-5"\“\‘0
?) q ~ 1 -3 tl.?’\—"\ \
le? g tS-""q"l
; LY
v
ans e 'L'Cr ‘3
2 © \3.?""!'{‘{
a ?/ \\,\ WL\ ')
0.\ ~— 3.0 A e W 0,
oA~ >t
3. =
0T 3 " ey,
M ,s 5 VS AU~ 4
Answer $ e \S per gallon u "5"'\’ n; o ($58.~5 O
n e ¥
W r B ~N NN

Score Point 0 (out of 2 points)

This response is not sufficient to demonstrate even a limited understanding of the concepts in the task. The
answer does not follow from the work and the work is incorrect.
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Triangle ABC goes through a series of three transformations, resulting in triangle A'B'C’.
The three transformations are listed below.

» arotation 180" clockwise about the origin

« a reflection over the x-axis

= a reflection over the y-axis

Triangle ABC has vertex A located at (2, —3). Using the coordinates of this point, explain

how the three transformations map vertex A onto vertex A’

Explain your answer.
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46

Triangle ABC goes through a series of three transformations, resulting in triangle A'B'C".

The three transformations are listed below.

= arotation 180° clockwise about the origin

s+ 3 reflection over the x-axis

= a reflection over the y-axis

Triangle ABC has vertex A located at (2, —3). Using the coordinates of this point, explain

how the three transformations map vertex A onto vertex A'.

Explaln your answer.

Transformation 1
A 180° rotation maps (x, y) to (—x, —y),
so vertex A(2, —3) moves to (—2, 3).

Transformation 2

A reflection over the x-axis maps (x, y) to (x, —y),
so point (—2,3) moves to (—2,—3).
Transformation 3

A reflection over the y-axis maps (x, y) to (—x, y),
so point (—2, —3) moves to (2, —3).

This means that vertex A’ is at the same location as vertex A.

or other valid explanation
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46

Triangle ABC goes through a series of three transformations, resulting in triangle A'B'C".

The three transformations are listed below.

= arotation 180° clockwise about the origin

+ 3 reflection over the x-axis

= a reflection over the y-axis

Triangle ABC has vertex A located at (2, —3). Using the coordinates of this point, explain

how the three transformations map vertex A onto vertex A'.

Explaln your answer.

The 180 degree rotation about the axis makes the point A (2.-3) into the
point (-2.3). it iz then reflected over the x axsis which creates the point in
{-2.-3), the final reflection over the v axsis moves the point back to where it
originated at (2-3)

Score Point 2 (out of 2 points)

This response demonstrates a thorough understanding of the concepts in the task. The changes in coordinates
resulting from each transformation are described correctly. The response is complete and correct.
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Triangle ABC goes through a series of three transformations, resulting in triangle A'B'C’
The three transformations are listed below

* a rotation 180° clockwise about the origin
* a reflection over the x-axis
* a reflection over the y-axis

Triangle ABC has vertex A located at (2, -3). Using the coordinates of this point, explain
how the three transformations map vertex A onto vertex A’

Explain your answer. (O? / A_; )j
e ol 1S 5)0 / sl (4 Dryx /
E)Vé/ '}hﬁj X 37/54 ;/7‘,/7 -

s 4 p e -
)ZE §71 ) A /)
(0 py+on a)“' 180 c/ﬂMm% A= A
(2,-7)
Y"c/? f 3)5 {O}a‘bon
(~2,-2) (eFhbon >4

(2 - Tlervo o'y

Score Point 2 (out of 2 points)

This response demonstrates a thorough understanding of the concepts in the task. The changes in coordinates
resulting from each transformation are described correctly. The response is complete and correct.
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Triangle ABC goes through a series of three transformations, resulting in triangle A'B'C’
The three transformations are listed below

* a rotation 180° clockwise about the origin
* a reflection over the x-axis
* a reflection over the y-axis
Triangle ABC has vertex A located at (2, -3). Using the coordinates of this point, explain

how the three transformations map vertex A onto vertex A’

Explain your answer.

T o, 00 AR Hostonmations oty A wil
lond on poutk A IF you do o glrhon of yout A

WP clockwist eyt w10 (-7,3) Yhon veftect
oY e x -axis e yony Wil wE (-7,3), N ey
i ORY N XS - TNt Wil b8 (7,-3).

Y

Score Point 2 (out of 2 points)

This response demonstrates a thorough understanding of the concepts in the task. The changes in coordinates
resulting from each transformation are described correctly. The response is complete and correct.
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Triangle ABC goes through a series of three transformations, resulting in triangle A'B'C".

The three transformations are listed below.

= arotation 180° clockwise about the origin

s+ 3 reflection over the x-axis

= a reflection over the y-axis

Triangle ABC has vertex A located at (2, —3). Using the coordinates of this point, explain

how the three transformations map vertex A onto vertex A'.

Explaln your answer.

First. the triangle rotates to coordiates (2.3) | then it reflects over the x -
axis to (2.-3) then it reflects over the y-axis and the final cooridinates are
(-2.-3).

Score Point 1 (out of 2 points)

This response demonstrates only a partial understanding of the concepts in the task. The rotation is performed
incorrectly, but the changes in coordinates resulting from the reflections are treated correctly. The response
correctly addresses only some elements of the task.
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Triangle ABC goes through a series of three transformations, resulting in triangle A'B'C'.
The three transformations are listed below.
N

* a rotation J80° clockwise about the origin

* a reflection over the x-axis

* a reflection over EEE Eg:m
Triangle ABC has vertex A located at (2, —-3). Using the coordinates of this point, explain
how the tRTEE Fam3TOTITATIONS Map Vertex A onto vertex A'.

Explain your answer.

Ihe  Fheee  #100sFocergd 205 MOP  vecie, A

lf'\'j‘a
» —-——'——-—-—_\\
vecyex A (ahich Wi\ e Fraa, (,Q)_g,):?(;z‘_g)J

= ey 'S ¢ __Ch YarCgecrte  yaah ﬁ/m
FP  woina  USing the ForouTss, 1827 Claclucine

130" (-, =y) =
=2,2 e, circe Yo OCC revveering oncrase +Hhe X Caly your ol

Voege  ave VO e 'FE o, 4o e Quosiude wtue OF x (-2 9-X3,8
Oy Sinee v 7 Cre e CEing GOCr3Sr Aha )-Gxis, yvma catn Cttrage

N oyoitlue SF Yy <43 Jhe Osutude Vatue OF y.(?g;)

lV\(VfF‘va’ NE X e A A ‘S 'P(F‘:r'("’(‘-,,

(.?,-7;)) (7,—7))—3 679
180°— (-<,- ) —(-2,®
v
Pt\:‘p.r o O Ve /s I e LB P
\)
2,2 (2,2
Qe&\?%\\:(\ DL ¢ Yy ~OxiS

y Ve \e, ﬁ\\'-
[ 2,50~ CQ}’Q a GO ON

Score Point 1 (out of 2 points)

This response demonstrates only a partial understanding of the concepts in the task. The rotation is performed
correctly; however, the description of the reflections is incorrect, changing the wrong coordinate of each

pair and misusing “absolute value” to mean the opposite of a number. The response correctly addresses only
some elements of the task.
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Triangle ABC goes through a series of three transformations, resulting in triangle A'B'C".

The three transformations are listed below.

= arotation 180° clockwise about the origin

s+ 3 reflection over the x-axis

= a reflection over the y-axis

Triangle ABC has vertex A located at (2, —3). Using the coordinates of this point, explain

how the three transformations map vertex A onto vertex A'.

Explaln your answer.

Rotation 180 degrees clockwise about theorigin =2 -3 » -x -v=-2.3

I rotated point A by 180 degrees by multipliing the coordinatesto -x . -v =0
it would equal -2 . 3

Ar=-2_3

Score Point 1 (out of 2 points)

This response demonstrates only a partial understanding of the concepts in the task. The rotation is performed
correctly, but the reflections are not addressed. The response correctly addresses only some elements of the
task.
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Triangle ABC goes through a series of three transformations, resulting in triangle A'B'C".

The three transformations are listed below.

= arotation 180° clockwise about the origin

s+ 3 reflection over the x-axis

= a reflection over the y-axis

Triangle ABC has vertex A located at (2, —3). Using the coordinates of this point, explain

how the three transformations map vertex A onto vertex A'.

Explaln your answer.

The first transformation mapped the triangle on to its side. The second
flipped it upside down and the third flipped it to the right to get to the
final form.

Score Point 0 (out of 2 points)

This response is not sufficient to demonstrate even a limited understanding of the concepts in the task. The
explanation does not indicate any knowledge of how transformations affect the coordinates of points.
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riangle ABC goes through a series of three transformations, resulting in triangle A'B'C
The three transformations are listed below

* a rotation 180 ockwise about the origin

¢ 3 reflection over the x-axis

s 3 reflection over the y-axis
riangle ABC has vertex A located at (2, ). Using the coordinates of this point, explain
how the three transformations map vertex A onto vertex A’

Explain your answer

Score Point 0 (out of 2 points)

This response is not sufficient to demonstrate even a limited understanding of the concepts in the task. The
explanation does not indicate any knowledge of how transformations affect the coordinates of points and
does not seem to recognize that the reflections occur over different lines.
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Two students, Matt and Billy, each calculated the volume of a spherical ball with a
diameter of 15 centimeters. Their work is shown below.

MATT'S WORK BILLY'S WORK
Step 1: ".r"=§nr3 Step 1: 'u"=%nr3
i 4 3 . 4
Step2: V= —n(15) Step2: V =§m:?.5)3
Step3: V = 2 x(3375) Step 3: v=i,{ﬁ)
3 3 8
Step 4: V =4500n Stepd: V= 11225 1:

Which student made an error and what error did that student make?

Explaln your answer,
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47

Two students, Matt and Billy, each calculated the volume of a spherical ball with a
diameter of 15 centimeters. Their work is shown below.

MATT'S WORK BILLY’S WORK

Step 1: V=inr3 Step 1: V=i‘ﬁf3

3 3
Step 2: V—%n(ﬁ]] Step 2: v—%n{?.sf

i

Step3: V == x(3375) Step 3: V_EELBTE]

3 37 8
Step4: V =4500x Step 4: V—11251r:

Which student made an error and what error did that student make?

Explaln your answer,

Matt made an error in Step 2 because he used the

diameter for r instead of using the radius, which is
half the diameter.

or other valid explanation
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47

Two students, Matt and Billy, each calculated the volume of a spherical ball with
a diameter of 15 centimeters. Their work is shown below.

MATT"S WORK BILLY"S WORK
Step 1: v:%mﬁ v Step 1: vagnﬁ v
4 . 4 3
Step 2: Vzi«n(’ls)’) Step2: V =2 n(7.5) ~
Step 3: v:%:(;sm Step 3: v%::(?) ~
Step 4: V =4500% Step 4: w%n N

Which student made an error and what error did that student make?

Explain your answer.

A
JIANxY 0D dand  SACIRYY. WO GZaaowe NWAR

RITLC Yeoooar8 \Ne LSS NN NS oS

L s CE e SR Vo ¥ G i e
QA oAl € <.

Score Point 2 (out of 2 points)

This response demonstrates a thorough understanding of the concepts in the task. The error that Matt
made is correctly described.
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Two students, Matt and Billy, each calculated the volume of a spherical ball with a
diameter of 15 centimeters. Their work is shown below.

MATT'S WORK BILLY’S WORK

Step 1: V=inr3 Step 1: 1.-*’=i::r3

3 3
Step 2 v—%nm]ﬁ Step 2: v—gw{?.sf

i

Step3: V == x(3375) Step 3: v_fnf“E]

3 370 8
Step4: V' =4500n Step &: 'lu"——1 1;511:

Which student made an error and what error did that student make?

Explaln your answer,

Matt made the error. Instead of using the radius for the formula like he
was supposed too, he used the diameter. This then makes the answer all
Wrong.

Score Point 2 (out of 2 points)

This response demonstrates a thorough understanding of the concepts in the task. The error that Matt

made is correctly described.
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Two students, Matt and Billy, each calculated the volume of a spherical ball with a
diameter of 15 centimeters. Their work is shown below.

MATT'S WORK BILLY’S WORK

Step 1: V=inr3 Step 1: 1.-*’=i::r3

3 3
Step 2 v—%nm]ﬁ Step 2: v—gw{?.sf

i

Step3: V == x(3375) Step 3: v_fnf“E]

3 370 8
Step4: V' =4500n Step &: 'lu"——1 1;511:

Which student made an error and what error did that student make?

Explaln your answer,

Matt made the mistake because he use the diameter of the ball instead of
cutting it in hall to use the radius.

Score Point 2 (out of 2 points)

This response demonstrates a thorough understanding of the concepts in the task. The error that Matt
made is correctly described.
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Two students, Matt and Billy, each calculated the volume of a spherical ball with
a diameter of 15 centimeters. Their work is shown below.

- MATT"S WORK BILLY"S WORK
\x.—_%’\\q Siept: V=dur? stepts V=2ur®
= % A\ \5\5 Step 2- V:r§~n(1§)3 Step 2: vﬂx(7_5)3
_ = . o il a (3375
N ,%.“ vi%) Step 3: V-—3~n(3375) Step 3: v-};x{ s )

Stepd: V =4500 -1

Which student made an error and what error did that student make?

Explain your answer.

AR, MO O o e O
ORI AR, AR e QRN
CLUCOS © SRS N \D |
CoeNorindyy R SOus 2N

20 Reg) el Qe Saen s wivy
R N TRy o ey m\%\’\B\S
s A\ s

4 DO NOT WRITE BEYOND THIS AREA 4

)=

T

Score Point 1 (out of 2 points)

This response demonstrates only a partial understanding of the concepts in the task. The error that Matt
made is correctly described; however, an additional misstatement (and not multiply 15 by 3), as well as
incorrect work using » = 5, detract from the explanation. The response correctly addresses only some
elements of the task.
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Two students, Matt and Billy, each calculated the volume of a spherical ball with a
diameter of 15 centimeters. Their work is shown below.

MATT'S WORK BILLY’S WORK

Step 1: V=inr3 Step 1: 1.-*’=i::r3

3 3
Step 2 v—%nm]ﬁ Step 2: v—gw{?.sf

i

Step3: V == x(3375) Step 3: v_fnf“E]

3 370 8
Step4: V' =4500n Step &: 'lu"——1 1;511:

Which student made an error and what error did that student make?

Explaln your answer,

Matt made an error when he substituted r for 15

Score Point 1 (out of 2 points)

This response demonstrates only a partial understanding of the concepts in the task. The explanation
correctly identifies that Matt should not have used the value of 15, but it is vague about why it was an
error. The response correctly addresses only some elements of the task.
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GUIDE PAPER 6

47

Two students, Matt and Billy, each calculated the volume of a spherical ball with
a diameter of 15 centimeters. Their work is shown below.

MATT'S WORK BILLY’S WORK
Step1: V==§ar3 Step 1: a§w’3
, 4 ... 4
Step 2: V:-S—n(‘IS)’ Step 2: Va-a-u(?,S)s
Step3: V= Sx(3375) Step3: v=iu(§§?§)
3 3778
Step4: V= 4500n Step 4: vul‘-:—su

Which student made an error and what error did that student make?

Explain your answer.

/Mott. The codivs 15 1€ "
mddiR of o cicle . Ve Qemete i< |\, M
He rodivs msgod cetbe Alonete.

N=%pc®

[-:‘:

=

Score Point 1 (out of 2 points)

This response demonstrates only a partial understanding of the concepts in the task. The explanation
correctly identifies that Matt should have used half the value of 15 in the formula, but the terms “radius”
and “diameter” are used incorrectly. The response correctly addresses only some elements of the task.

Page 72




GUIDE PAPER 7

47

Two students, Matt and Billy, each calculated the volume of a spherical ball with a
diameter of 15 centimeters. Their work is shown below.

MATT'S WORK BILLY'S WORK
Step1: V=Enr3 Step 1: V=i'1tf3
3 3
Step 2: v—%nmf Step 2: v—%:r{?.sf
Step 3: v_%n{33?5} Step 3: v_%n[33:5]
Step4: V =4500x Step 4: V—%n

Which student made an error and what error did that student make?

Explain your answer.

Billy made a mistake in his work because, when he plugged in the radius
ol his sphere in his equation, he made it into a fraction instead of a whole
number.

Score Point 0 (out of 2 points)

This response is not sufficient to demonstrate even a limited understanding of the task. The error is not
correctly identified and the explanation is incorrect.
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GUIDE PAPER 8

Additional

47

Two students, Matt and Billy, each calculated the volume of a spherical ball with
a diameter of 15 centimeters. Their work is shown below.

MATT'S WORK BILLY’'S WORK

Step 1: Vzgm"" Step 1: V=%nr3

Step2: V = %n(lS)s Step2: V = %::(7.5)3

4
Step3: V =~ n(3375) Step 3: vzﬂﬁ(ﬁﬁ]
3 3" 78
Step 4: V =4500x Step 4: V:!%n

Which student made an error and what error did that student make?

Explain your answer.

[ M

V

i

Oy E(fOfA:"*” ¢ U ey L‘g RJ 'ﬂyﬁ 1)}‘)!{:?-

th

\5 bi’\t Myes 1+ @ Aﬁpl;fn)l On Sl B:”L‘! 1'11 “‘:—;5 r
D‘Q.{‘n(_-“*"f i"J)_fn D Shoulde b, )I:).

Score Point 0 (out of 2 points)

This response is not sufficient to demonstrate even a limited understanding of the task. The error is not

correctly identified and the explanation is incorrect.
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48

The two equations shown below represent different functions.

3
FunctionP:y = — + 2
X

1
Function Q: y = ?x +2

Identify each function as linear or nonlinear. State a reason why each function is
linear or nonlinear.

Function P

State your reason.

State your reason.
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EXEMPLARY RESPONSE

48

The two equations shown below represent different functions.
. 3
Function P:y = — + 2
x

1
Function Q: y = ?I +2

Identify each function as linear or nonlinear. State a reason why each function is
linear or nonlinear.

functionp _NONlINear

State your reason.
The x is in the denominator of the fraction or
The x has an implied exponent of —1 or

The equation cannot be put into slope-intercept form

or other valid explanation

Function @ _lIN€AT

State your reason.

The x has an exponent of 1 or
The equation is in slope-intercept form

or other valid explanation
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GUIDE PAPER 1 Additional

48

The two equations shown below represent different functions
‘ 3 .
Function P: y & 2

i
Function Q: y 3X 4 2

Identify each function as linear or nonlinear. State a reason why each function is linear
or nonlinear

Function P nO N ]‘\n“r

State your reason.

Lonction P isdtin Y= K+B formt
O*NX Cennot be 5|mp,pc3 fo bLe <o.

Function Q \l ‘\C’\ r—

State your reason.

\[?JA(HOOQ lS \r\ \{ M)(+B 'fz;rmd'
‘H\l, Un;ver_r:q\, /rﬂeaf- \[)orma‘f‘

Score Point 3 (out of 3 points)

This response demonstrates a thorough understanding of the concepts in the task. The (non)linearity of
both functions are correctly identified and supported with sound reasoning. The phrase “and cannot be
simplified to be so” is essential to the explanation for function P, as equivalent forms exist—standard form
Ax + By = C, point-slope form y —y = m(x — x,), etc.—that still represent linear functions.
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GUIDE PAPER 2

48

The two equations shown below represent different functions.
. 3
Function P:y = — + 2
x

1
Function Q: y = ?x +2

Identify each function as linear or nonlinear. State a reason why each function is
linear or nonlinear.

nonlinear

Function P

State your reason.

Function P is nonlinear because the variable is the denominator in the
equation which means it has a negative exponent so it has an exponent
other than 1.

linear

Function Q

State your reason.

Function () 15 linear because the variable has an exponent of 1.

Score Point 3 (out of 3 points)

This response demonstrates a thorough understanding of the concepts in the task. The (non)linearity of both
functions are correctly identified and supported with sound reasoning.
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GUIDE PAPER 3

48

The two equations shown below represent different functions.
. 3
Function P:y = — + 2
x

1
Function Q: y = ?x +2

Identify each function as linear or nonlinear. State a reason why each function is
linear or nonlinear.

nonlinear

Function P

State your reason.

this is because the 3 is divivded by x

linear

Function Q

State your reason.

beacause it follows v=mx+b

Score Point 3 (out of 3 points)

This response demonstrates a thorough understanding of the concepts in the task. The (non)linearity of both
functions are correctly identified and supported with sound reasoning.
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GUIDE PAPER 4

48

The two equations shown below represent different functions.
. 3
Function P:y = — + 2
x

1
Function Q: y = ?x +2

Identify each function as linear or nonlinear. State a reason why each function is
linear or nonlinear.

non-linear

Function P

State your reason.

the function iz nonlinear because it has an exponent of negative 1, and a
linear function can’t have a negative exponent.

Linear

State your reason.

because it has a constant rate of change, has an exponent of 1, and forms a
straight line

Score Point 2 (out of 3 points)

This response demonstrates a partial understanding of the concepts in the task. The (non)linearity of both
functions are correctly identified; however, the explanations are unclear about the exponents being attached
to a variable. An exponent on a constant term would not factor into the linearity of a function. The response
reflects some minor misunderstanding of the underlying concepts.
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GUIDE PAPER 5

48

The two equations shown below represent different functions.
. 3
Function P:y = — + 2
x

1
Function Q: y = ?x +2

Identify each function as linear or nonlinear. State a reason why each function is
linear or nonlinear.

nonlinear

Function P

State your reason.

Function P is nonlinear because it is not in proper v=mx+b form.

linear

Function Q

State your reason.

Funection Q) is linear because it is in proper v=mx-+b form.

Score Point 2 (out of 3 points)

This response demonstrates a partial understanding of the concepts in the task. The (non)linearity of both
functions are correctly identified; however, the explanation for function P is incomplete, cf. Guide Paper #1.
The response appropriately addresses most but not all aspects of the task.
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GUIDE PAPER 6

48

The two equations shown below represent different functions

3 .
Function P: y = 7

1
Function Q: y 3 X /2

Identify each function as linear or nonlinear. State a reason why each function is linear
or nonlinear

Function P NOV]“YPM | 5

State your reason.

NE SR nm}}na.ar e b hee o veidbeeds
[9\/( WO+ Q 5}0/>t‘°/. )/ i

\
Function Q meLy

State your reason.

It % |inear b f has o “fercopt
+ A

\

| ») Qa _slape.

Score Point 2 (out of 3 points)

This response demonstrates a partial understanding of the concepts in the task. The (non)linearity of both
functions are correctly identified; however, the explanation for function P is slightly inaccurate. Function P
does not have a y-intercept: there is a vertical asymptote at the y-axis. While a slope does exist for
function P, “but not a slope” provides some recognition that it is not constant and therefore nonlinear. The
explanation for function Q is sufficient to indicate slope-intercept form. The response reflects some minor

misunderstanding of the underlying concepts.
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GUIDE PAPER 7

48

The two equations shown below represent different functions.
. 3
Function P:y = — + 2
x

1
Function Q: y = ?x +2

Identify each function as linear or nonlinear. State a reason why each function is
linear or nonlinear.

Nonlinear

Function P

State your reason.

Funetion P is a Nonlinear function because there can not be a fracti

Is linear

Function Q

State your reason.

It 15 linear because it can be on a graph

Score Point 1 (out of 3 points)

This response demonstrates only a limited understanding of the concepts in the task. The (non)linearity
of both functions are correctly identified. The existence of a fraction alone does not impact linearity, but
there is some indication that a variable in the denominator plays a role in function P. The explanation for
function Q is irrelevant. The response reflects a lack of essential understanding.
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GUIDE PAPER 8 Additional

48

The two equations shown below represent different functions.
. 3
Function P:y = — + 2
x

1
Function Q: y = ?x +2

Identify each function as linear or nonlinear. State a reason why each function is
linear or nonlinear.

Nonlinear

Function P

State your reason.

In order for a function to be linear. it needs to have a slope and in an
equation, “x" should be mulitiplied to the average rate of change not
divided. In function P, the "x” is being divided by 3. instead of multiplied.

Linear

State your reason.

In function Q. "x" iz being multiplied to % showing that it is a funection.

Score Point 1 (out of 3 points)

This response demonstrates only a limited understanding of the concepts in the task. The (non)linearity of
both functions are correctly identified, but the explanation for function P is inaccurate (division is described
in the incorrect order), though there is some indication that a variable in the denominator plays a role in
function P. The explanation for function Q is vague, confusing linearity with being a function at all. The
response addresses only some elements of the task correctly.
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GUIDE PAPER 9

48
The two equations shown below represent different functions
X
3
Function P: y - b 2 | -y
{4

Function Q: y x + 2 =5

Identify each function as linear or nonlinear. State a reason why each function is linear

or nonlinear.

TN

Function P

State your reason.

749 W 72 M tkb  formel,

%1 . O

Function Q

State your reason.

THs W N axry  Fol mak.

Score Point 1 (out of 3 points)

This response demonstrates only a limited understanding of the concepts in the task. The linearity of
function Q is correctly identified and supported, but function P is incorrectly identified as also being in
slope-intercept form. The response reflects a lack of essential understanding.

Page 85




GUIDE PAPER 10

48

The two equations shown below represent different functions.
. 3
Function P:y = — + 2
x

1
Function Q: y = ?x +2

Identify each function as linear or nonlinear. State a reason why each function is
linear or nonlinear.

linear

Function P

State your reason.

linear is straight and non linear is not straight

non linear

State your reason.

not straight an straight

Score Point 0 (out of 3 points)

This response is not sufficient to demonstrate even a limited understanding of the concepts in the task.
Although the explanations relate straightness of a graph to its linearity, the identifications are incorrect,
showing no understanding of how to relate the graph of a function to its algebraic form.
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GUIDE PAPER 11

Additional

48

The two equations shown below represent different functions
: 3
Function P: y =i 2

1 —_—
Function Q: y 3)( + 2 -‘\Z' /23

Identify each function as Im(rﬂ()r I}Ulﬂln( ar.|State a reason_why each function is linear
abl) IS fa T
or nonlinear. —

B fal 2 o
Function P \\“(Q( \l )i X Z_ ;\)* ‘TZ‘ — lj
State your reason. \’ :é R L=

\oeCOMRE Y (M S 4y G0N €0ndand
D 0 wWnoe NLYIGEY

Function @ Y YO WG

State your reason.

B ow\« o«u‘m\&(mw

War Aoty end.

Score Point 0 (out of 3 points)

This response is not sufficient to demonstrate even a limited understanding of the concepts
Neither function is identified correctly and the explanations are irrelevant.

in the task.
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