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2 released items: advanced mathematics

Item ID Subject Block

Block

Seq Content Domain

Cognitive 

Domain

Maximum 

Points Key

MA13001
Advanced 

Mathematics
M1 01 Algebra Knowing 1 D

MA13002
Advanced 

Mathematics
M1 02 Algebra Reasoning 1 A

MA13003
Advanced 

Mathematics
M1 03 Algebra Reasoning 1 E

MA13004
Advanced 

Mathematics
M1 04 Calculus Knowing 1 B

MA13006
Advanced 

Mathematics
M1 06 Calculus Knowing 1 D

MA13007
Advanced 

Mathematics
M1 07 Geometry Applying 1 A

MA13008
Advanced 

Mathematics
M1 08 Geometry Reasoning 1 D

MA13009
Advanced 

Mathematics
M1 09 Algebra Applying 1 C

MA13021
Advanced 

Mathematics
M3 01 Geometry Knowing 1 A

MA13024
Advanced 

Mathematics
M3 04 Calculus Knowing 1 B

MA13025A
Advanced 

Mathematics
M3 05 Calculus Knowing 1 See scoring guide

MA13025B
Advanced 

Mathematics
M3 05 Calculus Knowing 1 See scoring guide

MA13026A
Advanced 

Mathematics
M3 06 Geometry Applying 1 See scoring guide

MA13026B
Advanced 

Mathematics
M3 06 Geometry Applying 1 See scoring guide

MA13027
Advanced 

Mathematics
M3 07 Algebra Reasoning 2 See scoring guide

MA13028
Advanced 

Mathematics
M3 08 Algebra Knowing 1 See scoring guide

MA13029
Advanced 

Mathematics
M3 09 Geometry Reasoning 2 See scoring guide

MA23069
Advanced 

Mathematics
M6 01 Algebra Applying 1 D

MA23135
Advanced 

Mathematics
M6 02 Algebra Applying 1 See scoring guide

MA23208
Advanced 

Mathematics
M6 03 Algebra Reasoning 1 A

MA23165
Advanced 

Mathematics
M6 04 Calculus Applying 1 See scoring guide

MA23039
Advanced 

Mathematics
M6 05 Calculus Knowing 1 D

MA23159
Advanced 

Mathematics
M6 06 Calculus Knowing 1 See scoring guide

MA23198
Advanced 

Mathematics
M6 07 Calculus Reasoning 1 See scoring guide

MA23042
Advanced 

Mathematics
M6 08 Calculus Knowing 1 B

MA23055
Advanced 

Mathematics
M6 09 Geometry Knowing 1 D



3released items: advanced mathematics

Item ID Subject Block

Block

Seq Content Domain

Cognitive 

Domain

Maximum 

Points Key

MA23080
Advanced 

Mathematics
M6 10 Geometry Reasoning 1 A

MA23021
Advanced 

Mathematics
M6 11 Geometry Applying 1 B

MA23004
Advanced 

Mathematics
M7 01 Algebra Reasoning 1 B

MA23063
Advanced 

Mathematics
M7 02 Algebra Applying 1 B

MA23141
Advanced 

Mathematics
M7 03 Algebra Knowing 1 See scoring guide

MA23133
Advanced 

Mathematics
M7 04 Algebra Knowing 1 D

MA23158
Advanced 

Mathematics
M7 05 Calculus Applying 1 D

MA23151
Advanced 

Mathematics
M7 06 Calculus Reasoning 1 C

MA23035A
Advanced 

Mathematics
M7 07 Calculus Applying 1 See scoring guide

MA23035B
Advanced 

Mathematics
M7 07 Calculus Applying 1 See scoring guide

MA23050
Advanced 

Mathematics
M7 08 Calculus Knowing 1 B

MA23041
Advanced 

Mathematics
M7 09 Calculus Knowing 1 A

MA23182
Advanced 

Mathematics
M7 10 Geometry Applying 1 D

MA23170
Advanced 

Mathematics
M7 11 Geometry Applying 1 See scoring guide



4 released items: advanced mathematics

Item ID MA13001 Advanced Mathematics Block_Sequence M1_01

Content Domain

Algebra

Cognitive Domain

Knowing

Maximum Points

1

Key
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Item ID MA13002 Advanced Mathematics Block_Sequence M1_02

Content Domain

Algebra

Cognitive Domain

Reasoning

Maximum Points

1

Key
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6 released items: advanced mathematics

Item ID MA13003 Advanced Mathematics Block_Sequence M1_03

Content Domain

Algebra

Cognitive Domain

Reasoning

Maximum Points

1

Key
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Item ID MA13004 Advanced Mathematics Block_Sequence M1_04

Content Domain

Calculus

Cognitive Domain

Knowing

Maximum Points

1

Key
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Item ID MA13006 Advanced Mathematics Block_Sequence M1_06

Content Domain

Calculus

Cognitive Domain

Knowing

Maximum Points

1

Key
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Item ID MA13007 Advanced Mathematics Block_Sequence M1_07

Content Domain

Geometry

Cognitive Domain

Applying

Maximum Points

1

Key
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10 released items: advanced mathematics

Item ID MA13008 Advanced Mathematics Block_Sequence M1_08

Content Domain

Geometry

Cognitive Domain

Reasoning

Maximum Points

1

Key
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Item ID MA13009 Advanced Mathematics Block_Sequence M1_09

Content Domain

Algebra

Cognitive Domain

Applying

Maximum Points

1

Key
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Item ID MA13021 Advanced Mathematics Block_Sequence M3_01

Content Domain

Geometry

Cognitive Domain

Knowing

Maximum Points

1

Key
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Item ID MA13024 Advanced Mathematics Block_Sequence M3_04

Content Domain

Calculus

Cognitive Domain

Knowing

Maximum Points

1

Key
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Item ID MA13025A Advanced Mathematics Block_Sequence M3_05

Content Domain

Calculus

Cognitive Domain

Knowing

Maximum Points

1

Key

Copyright ©2009 International Association for the Evaluation
of Educational Achievement (IEA). All rights reserved.

See scoring guide
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Item ID MA13025A Advanced Mathematics Block_Sequence M3_05

Code Response Item: MA13025A 

 Correct Response 

10 Correct answer:  Only for x = 0.  Accept answers such as “in points (0, 0) and (0, 2)” as 
correct. 

 Incorrect Response 

79 Incorrect (including crossed out, erased, stray marks, illegible, or off task) 

Examples: 

1. Any of the following answers: 

For  x = −1  OR For  x = 2 OR For x = −1 and x = 2 

2. For all values of x in the interval ≤ ≤0 2x  

Note:  Use this code for all answers “interval with endpoints 0 and 2”  no matter whether the 
interval is open or closed. 

3. For no values of x, that is, the function is continuous for all x  in the interval 3 3x− < <    
(“Continuous” may be confused with “defined.”) 

4. x in − − ∪( 3, 1) (0, 2)  OR x in − ∪( 1, 0) (2, 3)  

 Nonresponse 

99 Blank 
  

Code Response Item: MA13025B 

 Correct Response 

10 Correct answer:  for x = −1 and for x = 0 and for x = 2 

Note:  Accept answers that also include x =  −3 and/or x = 3. Accept answers shown as points 
in the plane instead of values of x (e.g., language such as “point (−1, 0)” instead of x = −1). 

 Incorrect Response 

70 For x = 0 

71 Any of the following answers:   

For x = −1 OR For x = 2 OR For x = −1 and for x = 2 

72 For all values of x in the interval  −1 ≤ x  ≤ 0 and 2 ≤ x  ≤  3 (Misconception:  “where f  is flat, 
it has no derivative.”) 

79 Other incorrect (including crossed out, erased, stray marks, illegible, or off task) 

Examples: 

1. For NO values of x (i.e., the function is differentiable for all x in the interval   −3< x < 3)  

2. For ALL values of x in the interval  −3 < x < 3 (i.e., the function is nondifferentiable for every 
value of x). 

3. For ALL values of x in the interval −1 ≤ x  ≤ 0 or in the interval 2 ≤ x  ≤  3  

4. The question cannot be answered because we do not know the function f ′ or any similar 
expression. 

 Nonresponse 

99 Blank 
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Item ID MA13025B Advanced Mathematics Block_Sequence M3_05

Content Domain

Calculus

Cognitive Domain

Knowing

Maximum Points

1

Key
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17released items: advanced mathematics

Item ID MA13025B Advanced Mathematics Block_Sequence M3_05

Code Response Item: MA13025A 

 Correct Response 

10 Correct answer:  Only for x = 0.  Accept answers such as “in points (0, 0) and (0, 2)” as 
correct. 

 Incorrect Response 

79 Incorrect (including crossed out, erased, stray marks, illegible, or off task) 

Examples: 

1. Any of the following answers: 

For  x = −1  OR For  x = 2 OR For x = −1 and x = 2 

2. For all values of x in the interval ≤ ≤0 2x  

Note:  Use this code for all answers “interval with endpoints 0 and 2”  no matter whether the 
interval is open or closed. 

3. For no values of x, that is, the function is continuous for all x  in the interval 3 3x− < <    
(“Continuous” may be confused with “defined.”) 

4. x in − − ∪( 3, 1) (0, 2)  OR x in − ∪( 1, 0) (2, 3)  

 Nonresponse 

99 Blank 
  

Code Response Item: MA13025B 

 Correct Response 

10 Correct answer:  for x = −1 and for x = 0 and for x = 2 

Note:  Accept answers that also include x =  −3 and/or x = 3. Accept answers shown as points 
in the plane instead of values of x (e.g., language such as “point (−1, 0)” instead of x = −1). 

 Incorrect Response 

70 For x = 0 

71 Any of the following answers:   

For x = −1 OR For x = 2 OR For x = −1 and for x = 2 

72 For all values of x in the interval  −1 ≤ x  ≤ 0 and 2 ≤ x  ≤  3 (Misconception:  “where f  is flat, 
it has no derivative.”) 

79 Other incorrect (including crossed out, erased, stray marks, illegible, or off task) 

Examples: 

1. For NO values of x (i.e., the function is differentiable for all x in the interval   −3< x < 3)  

2. For ALL values of x in the interval  −3 < x < 3 (i.e., the function is nondifferentiable for every 
value of x). 

3. For ALL values of x in the interval −1 ≤ x  ≤ 0 or in the interval 2 ≤ x  ≤  3  

4. The question cannot be answered because we do not know the function f ′ or any similar 
expression. 

 Nonresponse 

99 Blank 
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Item ID MA13026A Advanced Mathematics Block_Sequence M3_06

Content Domain

Geometry

Cognitive Domain

Applying

Maximum Points

1

Key

Copyright ©2009 International Association for the Evaluation
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See scoring guide
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Item ID MA13026A Advanced Mathematics Block_Sequence M3_06

Code Response Item: MA13026A 

 Correct Response 

10 Correct answer:  → − 1( , ) ( , )
2

x y x y  ′ −(4, 1)A   ′ −(1, 4)B   ′ −(3, 4)C  

 Incorrect Response 

70 
′ ′ ′A B C  is the image of triangle ABC  under reflection in the x-axis. 
′ − ( 4,1)A   ′ − ( 1, 4)B   ′ − ( 3, 4)C  

71 Image A B C′ ′ ′  has correct shape and position but is incorrectly labeled 

79 

Other incorrect (including sides of a triangle not drawn or vertices not labeled, crossed out, 
erased, stray marks, illegible, or off task) 

Example: 

′ ′ ′A B C  is the image of triangle ABC  under the central symmetry with center O, the origin. 
′ (4,1)A   ′ (1, 4)B   ′ (3, 4)C  

 Nonresponse 

99 Blank 
   

Code Response Item: MA13026B 

 Correct Response 

10 Correct answer:  → −( , ) ( , )x y y x  ′′ −(1, 4)A   ′′ −(4, 1)B   ′′ −(4, 3)C   

 Incorrect Response 

70 
′′ ′′ ′′A B C  is the correct image of triangle A B C′ ′ ′  (NOT ABC ), as shown in response to          

Part A,  under the rotation 90  counterclockwise with center O.   

71 
′′ ′′ ′′A B C  is the image of triangle ABC  under a clockwise 90  rotation with center O.  
′′ − ( 1, 4)A   ′′ − ( 4,1)B   ′′ − ( 4, 3)C  

72 Image ′′ ′′ ′′A B C  has correct shape and position but is incorrectly labeled 

79 

Other incorrect (including sides of a triangle not drawn or vertices not labeled, crossed out, 
erased, stray marks, illegible, or off task) 

Examples: 

1. ′′ ′′ ′′A B C  is the image of triangle ABC  under reflection in the x-axis. 
′′ − ( 4,1)A   ′′ − ( 1, 4)B   ′′ − ( 3, 4)C  

2. ′′ ′′ ′′A B C  is the image of triangle ABC  under the central symmetry with center O; OR, 
equivalently, under the rotation of 180  around O. 

′′ (4,1)A   ′′ (1, 4)B   ′′ (3, 4)C  

 Nonresponse 

99 Blank 
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Item ID MA13026B Advanced Mathematics Block_Sequence M3_06

Content Domain

Geometry

Cognitive Domain

Applying

Maximum Points

1

Key
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See scoring guide

Copyrig
ht 

pro
te

cte
d by IE

A.

 

This 
ite

m
 m

ay not b
e use

d 

fo
r c

om
m

erci
al p

urp
ose

s 

with
out e

xpre
ss 

perm
iss

ion fr
om

 IE
A.



21released items: advanced mathematics

Item ID MA13026B Advanced Mathematics Block_Sequence M3_06

Code Response Item: MA13026A 

 Correct Response 

10 Correct answer:  → − 1( , ) ( , )
2

x y x y  ′ −(4, 1)A   ′ −(1, 4)B   ′ −(3, 4)C  

 Incorrect Response 

70 
′ ′ ′A B C  is the image of triangle ABC  under reflection in the x-axis. 
′ − ( 4,1)A   ′ − ( 1, 4)B   ′ − ( 3, 4)C  

71 Image A B C′ ′ ′  has correct shape and position but is incorrectly labeled 

79 

Other incorrect (including sides of a triangle not drawn or vertices not labeled, crossed out, 
erased, stray marks, illegible, or off task) 

Example: 

′ ′ ′A B C  is the image of triangle ABC  under the central symmetry with center O, the origin. 
′ (4,1)A   ′ (1, 4)B   ′ (3, 4)C  

 Nonresponse 

99 Blank 
   

Code Response Item: MA13026B 

 Correct Response 

10 Correct answer:  → −( , ) ( , )x y y x  ′′ −(1, 4)A   ′′ −(4, 1)B   ′′ −(4, 3)C   

 Incorrect Response 

70 
′′ ′′ ′′A B C  is the correct image of triangle A B C′ ′ ′  (NOT ABC ), as shown in response to          

Part A,  under the rotation 90  counterclockwise with center O.   

71 
′′ ′′ ′′A B C  is the image of triangle ABC  under a clockwise 90  rotation with center O.  
′′ − ( 1, 4)A   ′′ − ( 4,1)B   ′′ − ( 4, 3)C  

72 Image ′′ ′′ ′′A B C  has correct shape and position but is incorrectly labeled 

79 

Other incorrect (including sides of a triangle not drawn or vertices not labeled, crossed out, 
erased, stray marks, illegible, or off task) 

Examples: 

1. ′′ ′′ ′′A B C  is the image of triangle ABC  under reflection in the x-axis. 
′′ − ( 4,1)A   ′′ − ( 1, 4)B   ′′ − ( 3, 4)C  

2. ′′ ′′ ′′A B C  is the image of triangle ABC  under the central symmetry with center O; OR, 
equivalently, under the rotation of 180  around O. 

′′ (4,1)A   ′′ (1, 4)B   ′′ (3, 4)C  

 Nonresponse 

99 Blank 
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Item ID MA13027 Advanced Mathematics Block_Sequence M3_07

Content Domain

Algebra

Cognitive Domain

Reasoning

Maximum Points

2

Key

Copyright ©2009 International Association for the Evaluation
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See scoring guide
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Item ID MA13027 Advanced Mathematics Block_Sequence M3_07

Code Response Item: MA13027 

 Correct Response 

20 Any of 2 pi, 2π , 6.28, 6.3, or 2π = 6.28 

 Partially Correct Response 

10 
lim
n→∞

2 sinn
n
π

  

Note:  Accept also lim
n→∞

1802 sinn
n

 

11 2 pi r or π2 r  or makes a statement such as “The value of the limit is equal to the 
circumference of the circle.” 

 Incorrect Response 

70 π  or pi or 3.14 

71 ∞  or “infinity” or “the limit does not exist” or equivalent statement 

79 Other incorrect (including crossed out, erased, stray marks, illegible, or off task) 

Examples: 

1. lim
n→∞

22 sinn
n
π

 or  lim
n→∞

2 cosn
n
π

 or similar formula containing error 

2. 1 

3. “Almost a circle”or similar answers in words, not numerical values, stating that the shape of 
the polygon will become very close to that of a circle. 

 Nonresponse 

99 Blank 
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Item ID MA13028 Advanced Mathematics Block_Sequence M3_08

Content Domain

Algebra

Cognitive Domain

Knowing

Maximum Points

1

Key
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Item ID MA13028 Advanced Mathematics Block_Sequence M3_08

Code Response Item: MA13028 

 Correct Response 

10 

Correct description of the two steps involved in the proof (i.e., verbal or symbolic statements) 
equivalent to: 

Step 1:  Prove that the statement is true for n = 1. 

Step 2:  Prove if the statement is true for any natural number n = k, then it also is true for       
n = k +1. 

 Incorrect Response 

70 
Describes Step 2 correctly but omits Step 1 or describes it incorrectly (e.g., “prove for n = 0”, 
or “we must prove it for some small number”) 

71 
Gives correct proof of statement by induction with or without general statement of the 
induction method, or performs Step 2 correctly but omits Step 1, or describes Step 1 
incorrrectly  

72 
Describes Step 2: Prove that if the statement is true for any natural number n = k, where k is 
greater than 1, then it also is true for n = k − 1 with an appropriate Step 1. 

79 Other incorrect (including crossed out, erased, stray marks, illegible, or off task) 

 Nonresponse 

99 Blank 
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Item ID MA13029 Advanced Mathematics Block_Sequence M3_09

Content Domain

Geometry

Cognitive Domain

Reasoning

Maximum Points

2

Key
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Item ID MA13029 Advanced Mathematics Block_Sequence M3_09

Code Response Item: MA13029 

 Correct Response 

20 Any completely correct proof (e.g., showing diagonals have the same midpoint; proving that 
ABCD is a parallelogram and hence diagonals have the same midpoint; proving that ABCD is 
a parallelogram and hence diagonals bisect each other).  

 Partially Correct Response 

10 Method that is partially completed (e.g., shows that point E (6, 3) is midpoint of only AC or 
BD; or correct proof with step missing or one or two reasons incorrect or missing) 

 Incorrect Response 

79 Incorrect (including crossed out, erased, stray marks, illegible, or off task) 

Example: 

States that “From the diagram, it is obvious that ABCD is a parallelogram, and hence its 
diagonals must bisect each other” or an equivalent statement 

 Nonresponse 

99 Blank 
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Item ID MA23069 Advanced Mathematics Block_Sequence M6_01

Content Domain

Algebra

Cognitive Domain

Applying

Maximum Points

1

Key
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Item ID MA23135 Advanced Mathematics Block_Sequence M6_02

Content Domain

Algebra

Cognitive Domain

Applying

Maximum Points

1

Key
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See scoring guide
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30 released items: advanced mathematics

Item ID MA23135 Advanced Mathematics Block_Sequence M6_02

Code Response Item: MA23135 

 Correct Response 

10 2x >  

 Incorrect Response 

79 Incorrect (including crossed out, erased, stray marks, illegible, or off task) 

 Nonresponse 

99 Blank 

 



31released items: advanced mathematics

Item ID MA23208 Advanced Mathematics Block_Sequence M6_03

Content Domain

Algebra

Cognitive Domain

Reasoning

Maximum Points

1

Key
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32 released items: advanced mathematics

Item ID MA23165 Advanced Mathematics Block_Sequence M6_04

Content Domain

Calculus

Cognitive Domain

Applying

Maximum Points

1

Key
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33released items: advanced mathematics

Item ID MA23165 Advanced Mathematics Block_Sequence M6_04

Code Response Item: MA23165 

 Correct Response 

10 3
2

or equivalent; by algebraic manipulations 

Examples: 

1) 
( ) ( )
( ) ( )→ → →

+ − + − += = =
− + − +

2

21 1 1

2 2 1 2 3lim lim lim
1 1 1 1 2x x x

x x x x x
x x x x

 

2) Let x = h +1, then 
( )
( )→

+
=

+0

3 3lim
2 2h

h
h

 

11 3
2

or equivalent; numerical approximation; substitution of value of x close to 1 

Example: 

Let x = 1.001 

+ − + −= =
− −

2

2
2 1.00201 1.001 2 0.003

1 1.00201 1 0.002
x x

x
 

Limit is 3/2 

12 1.5 using a graphing or symbolic calculator 

 Incorrect Response 

70 Calculator used—answer incorrect or explanation inadequate 

71 3
2

or equivalent; no method or wrong method given 

79 Other incorrect (including crossed out, erased, stray marks, illegible, or off task) 

 Nonresponse 

99 Blank 

  
 



34 released items: advanced mathematics

Item ID MA23039 Advanced Mathematics Block_Sequence M6_05

Content Domain

Calculus

Cognitive Domain

Knowing

Maximum Points

1

Key
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35released items: advanced mathematics

Item ID MA23159 Advanced Mathematics Block_Sequence M6_06

Content Domain

Calculus

Cognitive Domain

Knowing

Maximum Points

1

Key
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36 released items: advanced mathematics

Item ID MA23159 Advanced Mathematics Block_Sequence M6_06

Code Response Item: MA23159 

 Correct Response 

10 
Using quotient rule 2

( )u u v uv
v v

′ ′ ′−  = 
 

 or, product rule ( )uv u v uv′ ′ ′= + , obtains 

2
5( )

( 1)
f x

x
−′ =
−

 

11 Correct expression using calculator 

 Incorrect Response 

70 Calculator used—answer incorrect or explanation inadequate 

71 Correct answer but no method shown 

72 Using quotient rule but not completing with correct answer 

73 Using product rule but not completing with correct answer 

79 Other incorrect (including crossed out, erased, stray marks, illegible, or off task) 

 Nonresponse 

99 Blank 

 
 
 



37released items: advanced mathematics

Item ID MA23198 Advanced Mathematics Block_Sequence M6_07

Content Domain

Calculus

Cognitive Domain

Reasoning

Maximum Points

1

Key
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38 released items: advanced mathematics

Item ID MA23198 Advanced Mathematics Block_Sequence M6_07

Code Response Item: MA23198 

 Correct Response 

10 Explanation involving differentiating and showing the gradient is the same at x = π and          
x = 2π; or using the nature of the cosine function to establish that the gradient is the same at  
x = π and x = 2π 

11 Correct answer using calculator with adequate explanation 

 Incorrect Response 

70 Calculator used—answer incorrect or explanation inadequate 

71 Differentiates correctly but does not give adequate explanation of why slopes are equal 

79 Other incorrect (including crossed out, erased, stray marks, illegible, or off task) 

 Nonresponse 

99 Blank 

 



39released items: advanced mathematics

Item ID MA23042 Advanced Mathematics Block_Sequence M6_08

Content Domain

Calculus

Cognitive Domain

Knowing

Maximum Points

1

Key
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40 released items: advanced mathematics

Item ID MA23055 Advanced Mathematics Block_Sequence M6_09

Content Domain

Geometry

Cognitive Domain

Knowing

Maximum Points

1

Key
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41released items: advanced mathematics

Item ID MA23080 Advanced Mathematics Block_Sequence M6_10

Content Domain

Geometry

Cognitive Domain

Reasoning

Maximum Points

1

Key
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42 released items: advanced mathematics

Item ID MA23021 Advanced Mathematics Block_Sequence M6_11

Content Domain

Geometry

Cognitive Domain

Applying

Maximum Points

1

Key
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43released items: advanced mathematics

Item ID MA23004 Advanced Mathematics Block_Sequence M7_01

Content Domain

Algebra

Cognitive Domain

Reasoning

Maximum Points

1

Key
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44 released items: advanced mathematics

Item ID MA23063 Advanced Mathematics Block_Sequence M7_02

Content Domain

Algebra

Cognitive Domain

Applying

Maximum Points

1

Key
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45released items: advanced mathematics

Item ID MA23141 Advanced Mathematics Block_Sequence M7_03

Content Domain

Algebra

Cognitive Domain

Knowing

Maximum Points

1

Key
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46 released items: advanced mathematics

Item ID MA23141 Advanced Mathematics Block_Sequence M7_03

Code Response Item: MA23141 

 Correct Response 

10 All values correct: a = 2, b = −2, c = −4, or equivalently giving the full function 

Method used: factorization 

11 All values correct: a = 2, b = −2, c = −4, or equivalently giving the full function 

Method used: solving three simultaneous equations 

12 All values correct: a = 2, b = −2, c = −4, or equivalently giving the full function 

Method used: solving three simultaneous equations by calculator 

13 All values correct: a = 2, b = −2, c = −4, or equivalently giving the full function 

Method used: quadratic regression by calculator 

19 All values correct: a = 2, b = −2, c = −4, or equivalently giving the full function 

Other correct method used  

 Incorrect Response 

70 Calculator used—answer incorrect or explanation inadequate (e.g., trial or error method)  

71 All values correct: a= 2, b = −2, c = −4, or equivalently giving the full function. No correct 
method shown. 

72 c = −4 with values of a and b either missing or incorrect. 

79 Other incorrect (including crossed out, erased, stray marks, illegible, or off task) 

 Nonresponse 

99 Blank 

 
 
 



47released items: advanced mathematics

Item ID MA23133 Advanced Mathematics Block_Sequence M7_04

Content Domain

Algebra

Cognitive Domain

Knowing

Maximum Points

1

Key
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48 released items: advanced mathematics

Item ID MA23158 Advanced Mathematics Block_Sequence M7_05

Content Domain

Calculus

Cognitive Domain

Applying

Maximum Points

1

Key
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49released items: advanced mathematics

Item ID MA23151 Advanced Mathematics Block_Sequence M7_06

Content Domain

Calculus

Cognitive Domain

Reasoning

Maximum Points

1

Key
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50 released items: advanced mathematics

Item ID MA23035A Advanced Mathematics Block_Sequence M7_07

Content Domain

Calculus

Cognitive Domain

Applying

Maximum Points

1

Key
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51released items: advanced mathematics

Item ID MA23035A Advanced Mathematics Block_Sequence M7_07

Code Response Item: MA23035A 

 Correct Response 

10 All three of − 2,  0,  and 2 .  Accept ( ) ( ) ( )− 2, 0 ,  0, 0 ,  2, 0 . 2  may be given as 

1.41, 1.42, or a value between these. 

 Incorrect Response 

70 Any two of − 2,  0,  and 2 , or( ) ( ) ( )− 2, 0 ,  0, 0 ,  2, 0 . 2  may be given as 1.41, 

1.42, or a value between these. 

79 Incorrect (including crossed out, erased, stray marks, illegible, or off task) 

 Nonresponse 

99 Blank 

  
Code Response Item : MA23035B 

 Correct Response 

10 Maximum ( )0, 0 , Minimum ( )− − −1, 1  and (1, 1)  

 Incorrect Response 

70 Any two of the above correctly identified as maximum or minimum 

71 x values only given (i.e., maximum 1, minimum −1 and 1) 

79 Incorrect (including crossed out, erased, stray marks, illegible, or off task) 

 Nonresponse 

99 Blank 

 



52 released items: advanced mathematics

Item ID MA23035B Advanced Mathematics Block_Sequence M7_07

Content Domain

Calculus

Cognitive Domain

Applying

Maximum Points

1

Key
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See scoring guide
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53released items: advanced mathematics

Item ID MA23035B Advanced Mathematics Block_Sequence M7_07

Code Response Item: MA23035A 

 Correct Response 

10 All three of − 2,  0,  and 2 .  Accept ( ) ( ) ( )− 2, 0 ,  0, 0 ,  2, 0 . 2  may be given as 

1.41, 1.42, or a value between these. 

 Incorrect Response 

70 Any two of − 2,  0,  and 2 , or( ) ( ) ( )− 2, 0 ,  0, 0 ,  2, 0 . 2  may be given as 1.41, 

1.42, or a value between these. 

79 Incorrect (including crossed out, erased, stray marks, illegible, or off task) 

 Nonresponse 

99 Blank 

  
Code Response Item : MA23035B 

 Correct Response 

10 Maximum ( )0, 0 , Minimum ( )− − −1, 1  and (1, 1)  

 Incorrect Response 

70 Any two of the above correctly identified as maximum or minimum 

71 x values only given (i.e., maximum 1, minimum −1 and 1) 

79 Incorrect (including crossed out, erased, stray marks, illegible, or off task) 

 Nonresponse 

99 Blank 

 



54 released items: advanced mathematics

Item ID MA23050 Advanced Mathematics Block_Sequence M7_08

Content Domain

Calculus

Cognitive Domain

Knowing

Maximum Points

1

Key
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55released items: advanced mathematics

Item ID MA23041 Advanced Mathematics Block_Sequence M7_09

Content Domain

Calculus

Cognitive Domain

Knowing

Maximum Points

1

Key
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56 released items: advanced mathematics

Item ID MA23182 Advanced Mathematics Block_Sequence M7_10

Content Domain

Geometry

Cognitive Domain

Applying

Maximum Points

1

Key
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57released items: advanced mathematics

Item ID MA23170 Advanced Mathematics Block_Sequence M7_11

Content Domain

Geometry

Cognitive Domain

Applying

Maximum Points

1

Key
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58 released items: advanced mathematics

Item ID MA23170 Advanced Mathematics Block_Sequence M7_11

Code Response Item: MA23170 

 Correct Response 

10 No, with correct work showing gradients are different, and leading to conclusion that l and 
PQ are not parallel.  

11 No, with correct work leading to conclusion that l and PQ are not parallel using method other 
than showing gradients are different. For example, shows angle between the lines is not 0o 

 Incorrect Response 

70 No, with no correct reason 

71 Yes, with or without reason 

79 Other incorrect (including crossed out, erased, stray marks, illegible, or off task) 

 Nonresponse 

99 Blank 
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