
AP® PHYSICS 1 
2015 SCORING GUIDELINES 

  
Question 3 

12 points total Distribution 
 of points 

© 2015 The College Board.  
Visit the College Board on the Web: www.collegeboard.org. 

(a) 4 points 

 
 

For sketching either energy curve with a reasonably correct shape between 
x D= -  and 0x = , with zero and maximum values at the correct locations 

 1 point

For sketching two curves from x D= -  to 0x =  with shapes and values such that 
the total energy is constant (even if the curves are incorrect) 

 1 point

For sketching potential energy equal to zero from 0x =  to 3x D=   1 point
For sketching kinetic energy as a linear function from its maximum value at 0x =  

to zero at 3x D=  
 1 point

 
 
(b) 

(i) 1 point 
 

For identifying that the student is correct that the block will have more energy 
when it leaves the spring 

 1 point

 
(ii) 1 point 
 

For identifying that the student is incorrect about the new final position of the 
block because the spring’s energy does not scale linearly with its compression 

 1 point
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(c) 3 points 
 

For indicating that the final energy in the spring (which becomes the mechanical 
energy of the block as it reaches the rough track) is four times the original 
energy in the spring 

 1 point

For indicating that the frictional force remains the same  1 point
For equating the initial energy in the spring to an expression that shows that the 

energy dissipated by friction is proportional to the distance the block slides 
down the rough track 

 1 point

Example:   
2

1
1
2

U kD=  and ( )22
1 2
2

U k D=  so 2 14U U=  
  

( )1 3W mg Dm=  and 2 2W mg xm D=    

1 1W U=  and 2 2 1 14 4W U U W= = =    

( )( )2 4 3mg x mg Dm mD =    

( )2 4 3 12x D DD = =    

 
 
(d) 3 points 
 

For indicating that the student’s correct reasoning that the block has more energy 
in the second situation is expressed by the calculations comparing the initial 
energy in the spring 

 1 point

For indicating that the student’s correct reasoning that the block will slide farther 
is expressed by an equation that indicates that the work done by friction to 
stop the block in the second situation is some factor greater than the work 
done in the first situation  

 1 point

For indicating that the student’s incorrect reasoning that energy scales linearly 
with the spring’s compression is corrected by the expression for the initial 
energy of the spring 

 1 point
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Question 3 
 
Overview 
 
The purpose of the question is to examine the relationship between the energy stored in a compressed 
spring-block system and the work done by the friction force that stops the block once it leaves the spring. 
The intent is to test the student’s understanding of energy principles in multiple representations including 
graphs, descriptions, and analytical relationships. 

Sample: P1Q3 A 
Score: 12 
 
The student clearly understands what the question is asking and clearly communicates the reasoning and 
connections that are asked for by the question. This response received full credit. 
 
Sample: P1Q3 B 
Score: 9 
 
Part (a) earned 2 points. The potential energy curve between –D and 0 is correct, but energy is not shown 
to be conserved in that region. The zero potential energy line is correct, but the kinetic energy line is not 
straight between 0 and 3D. Part (b)(i) earned 1 point for full credit. It cites the increased final position as 
correct, but also refers to increased energy. Part (b)(ii) does not identify the distance as the error in 
reasoning and earned no credit. Part (c) earned 3 points for full credit. The explanation in part (d) is 
somewhat indirect, but earned 3 points for full credit. 

Sample: P1Q3 C 
Score: 5 
 
Part (a) earned 2 points for correct curves between -D and 0. Part (b)(i) earned 1 point for full credit. It cites 
the increased final position as correct, but also refers to increased energy. Part (b)(ii) has an unclear 
explanation and earned no credit. Part (c) earned 1 point for calculating the energy in the spring in the new 
case and recognizing that there is a factor of 4 increase as a result. Part (d) earned 1 point for relating the 
equations for energy to correct reasoning about energy by reference to part (c) and the increased velocity 
that is a result of the energy equations. 
 
 




