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released items: physics2

Item ID Subject Block

Block

Seq Content Domain

Cognitive 

Domain

Maximum 

Points Key

PA13001 Physics P1 01 Mechanics Applying 1 A

PA13002 Physics P1 02 Atomic and Nuclear Physics Applying 1 B

PA13003 Physics P1 03 Mechanics Applying 1 C

PA13004 Physics P1 04 Electricity and Magnetism Applying 1 D

PA13005 Physics P1 05 Mechanics Applying 1 C

PA13006 Physics P1 06 Electricity and Magnetism Applying 1 D

PA13007 Physics P1 07 Atomic and Nuclear Physics Reasoning 1 B

PA13009 Physics P1 09 Electricity and Magnetism Reasoning 1 A

PA13021 Physics P3 01 Electricity and Magnetism Knowing 1 A

PA13022 Physics P3 02 Heat and Temperature Applying 2 See scoring guide

PA13023 Physics P3 03 Mechanics Applying 1 See scoring guide

PA13024 Physics P3 04 Electricity and Magnetism Applying 2 See scoring guide

PA13025 Physics P3 05 Atomic and Nuclear Physics Reasoning 2 See scoring guide

PA13026 Physics P3 06 Electricity and Magnetism Reasoning 1 See scoring guide

PA13027A Physics P3 07 Mechanics Reasoning 1 See scoring guide

PA13027B Physics P3 07 Mechanics Reasoning 1 See scoring guide

PA23050 Physics P6 01 Heat and Temperature Applying 1 C

PA23056 Physics P6 02 Heat and Temperature Knowing 1 B

PA23142 Physics P6 03 Heat and Temperature Knowing 1 B

PA23072 Physics P6 04 Mechanics Applying 1 See scoring guide

PA23022 Physics P6 05 Mechanics Reasoning 2 See scoring guide

PA23030 Physics P6 06 Electricity and Magnetism Applying 1 B

PA23078 Physics P6 07 Electricity and Magnetism Reasoning 1 See scoring guide

PA23113 Physics P6 08 Electricity and Magnetism Reasoning 1 D

PA23128 Physics P6 09 Electricity and Magnetism Knowing 1 See scoring guide

PA23058 Physics P6 10 Atomic and Nuclear Physics Applying 1 C

PA23115 Physics P6 11 Atomic and Nuclear Physics Applying 1 D

PA23110 Physics P7 01 Mechanics Applying 1 C

PA23014 Physics P7 02 Mechanics Knowing 1 See scoring guide

PA23025 Physics P7 03 Mechanics Reasoning 2 See scoring guide

PA23028 Physics P7 04 Mechanics Applying 1 B

PA23034 Physics P7 05 Electricity and Magnetism Applying 1 See scoring guide

PA23044 Physics P7 06 Electricity and Magnetism Applying 1 See scoring guide

PA23082 Physics P7 07 Heat and Temperature Reasoning 1 See scoring guide

PA23140 Physics P7 08 Heat and Temperature Knowing 1 C

PA23084 Physics P7 09 Heat and Temperature Reasoning 2 See scoring guide

PA23059 Physics P7 10 Atomic and Nuclear Physics Knowing 1 C

PA23138 Physics P7 11 Atomic and Nuclear Physics Knowing 1 C

PA23137 Physics P7 12 Atomic and Nuclear Physics Knowing 1 See scoring guide
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Item ID PA13001 Physics Block_Sequence P1_01

Content Domain

Mechanics

Cognitive Domain

Applying

Maximum Points

1

Key

A
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Item ID PA13002 Physics Block_Sequence P1_02

Content Domain

Atomic and Nuclear
Physics

Cognitive Domain

Applying

Maximum Points

1

Key

B

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

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.



released items: physics 5

Item ID PA13003 Physics Block_Sequence P1_03

Content Domain

Mechanics

Cognitive Domain

Applying

Maximum Points

1

Key

C
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Item ID PA13004 Physics Block_Sequence P1_04

Content Domain

Electricity and Magnetism

Cognitive Domain

Applying

Maximum Points

1

Key

D
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Item ID PA13005 Physics Block_Sequence P1_05

Content Domain

Mechanics

Cognitive Domain

Applying

Maximum Points

1

Key
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Item ID PA13006 Physics Block_Sequence P1_06

Content Domain

Electricity and Magnetism

Cognitive Domain

Applying

Maximum Points

1

Key
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Item ID PA13007 Block_Sequence P1_07

Content Domain

Atomic and Nuclear
Physics

Cognitive Domain

Reasoning

Maximum Points

1

Key
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Item ID PA13009 Physics Block_Sequence P1_09

Content Domain

Electricity and Magnetism

Cognitive Domain

Reasoning

Maximum Points

1

Key
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Item ID PA13021 Physics Block_Sequence P3_01

Content Domain

Electricity and Magnetism

Cognitive Domain

Knowing

Maximum Points

1

Key
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Item ID PA13022 Physics Block_Sequence P3_02

Content Domain

Heat and Temperature

Cognitive Domain

Applying

Maximum Points

2

Key
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Item ID PA13022 Physics Block_Sequence P3_02

Note: Accept reasonable roundings. 

Code Response Item: PA13022 

 Correct Response 

20 T = 83 oC due to heat loss by water = heat gain by aluminum.  Calculations must be shown. 

Example:  

1 1 1 2 2 2c m T c m TΔ = Δ  
(0.1kg)(4200J kgK)(90 C ) 0.05Kg(920J (kgK)( 20 )° − = − °T T  

T = 83 oC 

 Partially Correct Response 

10 Correct method but calculation error and/or missing or incorrect units  

11 Correct method but no value for temperature 

19 Other partially correct responses 

 Incorrect Response 

70 Formula for heat loss and for heat gain is applied, otherwise incomplete or incorrect 

Example: 
(loss) 4.2 0.1 70 29.4kJ= × × =Q  

71 T = 83 oC but no work shown 

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

 Nonresponse 

99 Blank 
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Item ID PA13023 Physics Block_Sequence P3_03

Content Domain

Mechanics

Cognitive Domain

Applying

Maximum Points

1

Key
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released items: physics 15

Item ID PA13023 Physics Block_Sequence P3_03

Note: Accept responses with reasonable roundings and/or missing units.

Code Response Item: PA13023 

 Correct Response 

10 λ = 0.010 m  based on constant frequency ( )
λ

= vf  

Examples: 
1) The frequency is the same. 

λ = /  = 0.32/0.016Hz = 20Hzf v  

λ  = 0.20/20 m = 0.010 m  

2)  2
2 1

1
( )λ λ= v
v

 

2= (0.20/0.32) 0.016 m= 0.010 mλ ×  

 Incorrect Response 

70 Correct method (equation) but calculation error 

71 λ = 0.026 m  (uses incorrect ratio of speeds) 

Example: 
λ = × =(0.32/0.20) 0.016 m 0.026 m  

72 λ = 0.010 m  but no work shown  

Note: Only 0.01 or 0.010 without unit is accepted, but no other responses (e.g., 1.0 without 
unit is coded as 79). 

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

 Nonresponse 

99 Blank 
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Item ID PA13024 Physics Block_Sequence P3_04

Content Domain

Electricity and Magnetism

Cognitive Domain

Applying

Maximum Points

2

Key
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released items: physics 17

Item ID PA13024 Physics Block_Sequence P3_04

Note: Accept reasonable roundings. 

Code Response Item: PA 13024 

 Correct Response 

20 
E = 240N/C or 240V/m.  Balanced forces: =mg qE  (or = FE

q
 and =F mg ), then = mgE

q
 

 Partially Correct Response 

10 As code 20, but calculation error and/or missing or incorrect units 

19 Other partially correct responses 

 Incorrect Response 

70 
The formula = FE

q
 is stated, no further, or incorrect reasoning (other than Coulomb’s law). 

71 
Refers to Coulomb’s law ( 1 2

2. q qF k
r

= ). 

72 E = 240N/C or 240V/m.  No work shown. 

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

 Nonresponse 

99 Blank 

 
 
 



released items: physics18

Item ID PA13025 Physics Block_Sequence P3_05

Content Domain

Atomic and Nuclear
Physics

Cognitive Domain

Reasoning

Maximum Points

2

Key

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

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.



released items: physics 19

Item ID PA13025 Physics Block_Sequence P3_05

Note: Accept reasonable roundings. 

Code Response Item: PA 13025 

 Correct Response 

20 Ca and Li (not Zn) will emit electrons.  Reasoning: compares photon energy with the work 
function (W). 

OR: Einstein’s equation gives negative kinetic energy for Zn. Calculations must be shown. 

Example:       

Einstein’s equation: 

 khf W E= +   
Photoelectric effect if  

λ
>  hc W

 

λ
−= × 195.0 10 Jhc

 

which is less than the work function for Zn, but greater than that for Ca and Li. 

21 Ca and Li (not Zn) will emit electrons.  Reason: compares the threshold frequencies (or 
wavelengths) with the photon frequency (wavelength).  Calculations must be shown. 

 Partially Correct Response 

10 Correct method, but calculation error 

11 
λ

−= = × 195.0 10 Jhchf correctly calculated, but conclusion missing or incorrect 

12 Correct reasoning, but incorrect conclusion 

Example: 

All the metals will emit electrons because light with 
λ = 400 nm  has energy greater than the work functions. 

19 Other correct responses 

 Incorrect Response 

70 Ca will emit electrons because of the smallest W 

71 Ca and Li will emit electrons, and/or Zn will not emit electrons with no adequate work 
shown. 

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

 Nonresponse 

99 Blank 
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Item ID PA13026 Physics Block_Sequence P3_06

Content Domain

Electricity and Magnetism

Cognitive Domain

Reasoning

Maximum Points

1

Key
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Item ID PA13026 Physics Block_Sequence P3_06

Note: Accept reasonable roundings. 

Code Response Item: PA 13026 

 Correct Response 

10 
Response refers to relationships based on Newton’s 2nd law and containing 

2 mT
qB
π=  

Example: 

=
2

  mvqvB
r

, and the speed is 
π= 2  rv
T

. 

π= 2  mT
qB

, (which is  independent of v). 

19 Other correct responses. 

 Incorrect Response 

70 π= 2  mT
qB

, independent of v.  No work shown. 

71 Attempt made, but the answer includes v or quantities dependent on v ( for example r). 

Example:  

π=
24m rT

qvB  

72 Correct reasoning but wrong result for T; “independent of v” is stated. One formula slightly 
incorrect, or contains calculation error 

Example:  

π=
2

2
4  m rqvB
T

 and   rv
T
π= , then 

π= 4  mT
qB

which is independent of v. 

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

Example: 

Incomplete or incorrect reasoning, but 
2 2

2

4or mv m rqvB
r T

π 
=  

 
correctly stated.  

 Nonresponse 

99 Blank 
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Item ID PA13027A Physics Block_Sequence P3_07

Content Domain

Mechanics

Cognitive Domain

Reasoning

Maximum Points

1

Key
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released items: physics 23

Item ID PA13027A Physics Block_Sequence P3_07

Note: Two variables are used for this item, one for the calculation of g, and one for the estimate 
of uncertainty (experimental error). 

 Two basic approaches for obtaining the value of g from the data are identified in the 

codes which are based on the equation for the ball in free fall, ( = 21
2

h gt ): 

 i) Graphically determining a best fit line, or   
 ii) Calculating the value of g for one or more individual data points on the graph.  
 Accept responses with missing or wrong units for this item. 
A:  The value of g 
Code Response Item: PA 13027A 

 Correct Response 

10 g = 10 m/s2 (9 m/s2 to 11 m/s2), based on best fit of line (or average of maximum and 

minimum lines) and = 2
2  hg
t

. 

11 g = 10 m/s2 (9 m/s2 to 11 m/s2), based on only one value or the average of two or more 

calculated values for = 2
2  hg
t

.  No explicit use of graph. 

19 g = 10 m/s2 (9 m/s2 to 11 m/s2), based on least squares fit using a calculator or other correct 
responses 

 Incorrect Response 

70 Incorrect responses based on best fit of line  

71 Incorrect reponses based on only one value or the average of two or more calculated values 
for g   

72 A line is shown in the diagram and/or a formula for g. No value for g. 

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

 Nonresponse 

99 Blank 
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Item ID PA13027B Physics Block_Sequence P3_07

Content Domain

Mechanics

Cognitive Domain

Reasoning

Maximum Points

1

Key
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Item ID PA13027B Physics Block_Sequence P3_07



released items: physics26

Item ID PA23050 Physics Block_Sequence P6_01

Content Domain

Heat and Temperature

Cognitive Domain

Applying

Maximum Points

1

Key
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Item ID PA23056 Physics Block_Sequence P6_02

Content Domain

Heat and Temperature

Cognitive Domain

Knowing

Maximum Points

1

Key
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Item ID PA23142 Physics Block_Sequence P6_03

Content Domain

Heat and Temperature

Cognitive Domain

Knowing

Maximum Points

1

Key
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Item ID PA23072 Physics Block_Sequence P6_04

Content Domain

Mechanics

Cognitive Domain

Applying

Maximum Points

1

Key
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released items: physics30

Item ID PA23072 Physics Block_Sequence P6_04

Code Response Item: PA23072 

 Correct Response 

10 
Uses conservation of mechanical energy, = → = −2 21 1 (0.12 0.14 m)

2 2
mv kx x  

11 Correct reasoning but calculation error and/or missing or incorrect units. 

 Incorrect Response 

70 0.025 m, based on mg = kx 

71 Correct answer, no work shown 

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

 Nonresponse 

99 Blank 
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Item ID PA23022 Physics Block_Sequence P6_05

Content Domain

Mechanics

Cognitive Domain

Reasoning

Maximum Points

2

Key
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See scoring guide
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released items: physics32

Item ID PA23022 Physics Block_Sequence P6_05

Code Response Item:   PA23022 

 Correct Response 

20 A response that includes the following steps 

1. States the two laws in mathematical form                                                                             

Newton’s Second Law: F = ma and the Law of Gravity: 2

GMmF
r

=  

2. Applies the formula for centripetal acceleration: 
2va
r

= ,  

3. Derives the formula for velocity, 
GMv
r

= (or equivalent) and uses this to show 

that v (Venus) is greater than v (Earth).  

 Partially Correct Response 

10 Step 1 and 2 complete but not Step 3 

 Incorrect Response 

70 Step 1 only complete. 

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

 Nonresponse 

99 Blank 
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Item ID PA23030 Physics Block_Sequence P6_06

Content Domain

Electricity and Magnetism

Cognitive Domain

Applying

Maximum Points

1

Key
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Item ID PA23078 Physics Block_Sequence P6_07

Content Domain

Electricity and Magnetism

Cognitive Domain

Reasoning

Maximum Points

1

Key
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Item ID PA23078 Physics Block_Sequence P6_07

Code Response Item: PA23078 

 Correct Response 

10 A response that includes all three of the following criteria 

1. Arrow pointing down and to the left 

2. Closer to the vertical than the original 

3. Longer than the original  

 
11 A response with 1 and 3 criteria but not 2 

12 A response with 1 and 2 criteria but not 3 

 Incorrect Response 

70 Only criterion 1 is fulfilled 

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

 Nonresponse 

99 Blank 
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Item ID PA23113 Physics Block_Sequence P6_08

Content Domain

Electricity and Magnetism

Cognitive Domain

Reasoning

Maximum Points

1

Key
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Item ID PA23128 Physics Block_Sequence P6_09

Content Domain

Electricity and Magnetism

Cognitive Domain

Knowing

Maximum Points

1

Key
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Item ID PA23128 Physics Block_Sequence P6_09

Note: Code 70 takes precedence over code 71.

Code Response Item: PA23128 

 Correct Response 

10 Window glass blocks/absorbs most of the ultraviolet light (response may or may not mention 
reflection) 

 Incorrect Response 

70 Window glass reflects ultraviolet light 

71 Window glass refracts ultraviolet light 

72 Window glass changes the wavelength of ultraviolet light 

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

 Nonresponse 

99 Blank 
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Item ID PA23058 Physics Block_Sequence P6_10

Content Domain

Atomic and Nuclear
Physics

Cognitive Domain

Applying

Maximum Points

1

Key
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of Educational Achievement (IEA). All rights reserved.
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Item ID PA23115 Physics Block_Sequence P6_11

Content Domain

Atomic and Nuclear
Physics

Cognitive Domain

Applying

Maximum Points

1

Key
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Item ID PA23110 Physics Block_Sequence P7_01

Content Domain

Mechanics

Cognitive Domain

Applying

Maximum Points

1

Key
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Item ID PA23014 Physics Block_Sequence P7_02

Content Domain

Mechanics

Cognitive Domain

Knowing

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.



released items: physics 43

Item ID PA23014 Physics Block_Sequence P7_02

Code Response Item: PA23014 

 Correct Response 

10 Gravity/weight and air resistance 

 Incorrect Response 

70 Gravity/weight mentioned, but not air resistance 

71 Air resistance mentioned, but not gravity/weight 

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

 Nonresponse 

99 Blank 

 



released items: physics44

Item ID PA23025 Physics Block_Sequence P7_03

Content Domain

Mechanics

Cognitive Domain

Reasoning

Maximum Points

2

Key
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Item ID PA23025 Physics Block_Sequence P7_03

Code Response Item: PA23025 

 Correct Response 

20 Applies law of conservation of momentum: 1 1 2 2m v m v=  

uses 
xv
t

= to get 1 2
1 2
x xm m
t t

=  

x1 + x2 = 4 

x2 = 2.3 m 

 Partially Correct Response 

10 Interchanges the two people giving 1.7 m 

11 Correct physics, but calculation error and/or missing or incorrect units 

 Incorrect Response 

70 Correct answer (2.3 m) but no work shown 

71 3 m (ratio of masses with or without work shown) 

72 2 m (equal distance moved with or without work shown) 

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

 Nonresponse 

99 Blank 
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Item ID PA23028 Physics Block_Sequence P7_04

Content Domain

Mechanics

Cognitive Domain

Applying

Maximum Points

1

Key
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Item ID PA23034 Physics Block_Sequence P7_05

Content Domain

Electricity and Magnetism

Cognitive Domain

Applying

Maximum Points

1

Key
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Item ID PA23034 Physics Block_Sequence P7_05

Code Response Item: PA23034 

 Correct Response 

10   

 
The arrow is directed to the right side and parallel to a line between charges ( 10±  ). 

 Incorrect Response 

70  

 
 
The arrow is directed downwards or upwards vertically ( 10±  ). 

71  

 
 
The arrow is directed to the left side and parallel to a line between charges ( 10±  ). 

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

 Nonresponse 

99 Blank 
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Item ID PA23044 Physics Block_Sequence P7_06

Content Domain

Electricity and Magnetism

Cognitive Domain

Applying

Maximum Points

1

Key
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Item ID PA23044 Physics Block_Sequence P7_06

Code Response Item: PA23044 

 Correct Response 

10 Adequate description using all three of the components described below 

1. Equipment⎯use of magnet and coil/loop of wire 

2. Movement of magnet or wire near each other/switching on and off an 
electromagnet near a coil or loop of wire to change magnetic field 

3. Use of a meter or other detector to demonstrate induced current or voltage 

11 A different but adequate demonstration (e.g., ceramic cooktop keeping cold) 

 Incorrect Response 

70 Adequate description of items 1 and 2 from code 10, but inadequate or no description of   
item 3 

71 Theoretical explanation without any specific equipment or procedure described 

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

 Nonresponse 

99 Blank 
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Item ID PA23082 Physics Block_Sequence P7_07

Content Domain

Heat and Temperature

Cognitive Domain

Reasoning

Maximum Points

1

Key
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See scoring guide
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Item ID PA23082 Physics Block_Sequence P7_07

Code Response Item: PA23082 

 Correct Response 

10 The specific heat capacity of sand is (much) lower than for water 

 Incorrect Response 

70 The specific heat capacity of sand is higher than for water 

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

 Nonresponse 

99 Blank 
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Item ID PA23140 Physics Block_Sequence P7_08

Content Domain

Heat and Temperature

Cognitive Domain

Knowing

Maximum Points

1

Key
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Item ID PA23084 Physics Block_Sequence P7_09

Content Domain

Heat and Temperature

Cognitive Domain

Reasoning

Maximum Points

2

Key
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See scoring guide
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Item ID PA23084 Physics Block_Sequence P7_09

Code Response Item: PA23084 

 Correct Response 

20 Correct answer ( 1.66/1.7Tp = atm) with an adequate explanation. 

An adequate explanation must involve pV = nRT or pV/T = constant and evidence of 
adequate work.   

Since T = constant, response may use Dalton’s law for mixtures to get 

1 1 2 2 1 2( )p V p V p V V+ = + units not required. 

 Partially Correct Response 

10 Correct use of formulas, but calculation error 

11 Correct method, but the answer is given in any other unit for pressure (other than 
atmosphere) 

 Incorrect Response 

70 Inadequate explanation using pV/T = constant 

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

 Nonresponse 

99 Blank 
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Item ID PA23059 Physics Block_Sequence P7_10

Content Domain

Atomic and Nuclear
Physics

Cognitive Domain

Knowing

Maximum Points

1

Key
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Item ID PA23138 Physics Block_Sequence P7_11

Content Domain

Atomic and Nuclear
Physics

Cognitive Domain

Knowing

Maximum Points

1

Key
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Item ID PA23137 Physics Block_Sequence P7_12

Content Domain

Atomic and Nuclear
Physics

Cognitive Domain

Knowing

Maximum Points

1

Key
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Item ID PA23137 Physics Block_Sequence P7_12

Code Response Item: PA23137 

 Correct Response 

10 14
6C    

 Incorrect Response 

70 Correct numbers and element, but numbers not in correct position (e.g., 6
14C ) 

71 Incorrect element, but correct, formal symbol for this element [letter(s) and two numbers in 
correct position, for example, 14

6 Be ] 

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

 Nonresponse 

99 Blank 
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