
AP® PHYSICS B 
2006 SCORING GUIDELINES (Form B) 

    
Question 2 

15 points total       Distribution 
 of points 
(a) 4 points 

 
For any use of conservation of energy 1 point 
For example, initially the small block has only potential energy, and it is all converted  

to kinetic energy when it reaches the bottom of the ramp. 
 

For a correct expression for the initial potential energy 1 point 
For a correct expression for the kinetic energy at the bottom of the ramp 1 point 

( )20
1 3.5
2

Mgh M u=  
 

For the correct answer 1 point 
22
03.5

2
h

g
u

=    or equivalent 
 

 
 
(b) 4 points 
  

For any use of conservation of momentum 1 point 
For a correct expression for the initial momentum of the blocks 1 point 
For a correct expression for the final momentum of the blocks 1 point 

( ) ( )( )0 03.5 1.5 2M M Mu u u= +   

0 03.5 3u u= - u   

For the correct answer 1 point 

00.5u u=   

 
 
(c) 4 points 
 

For a correct relationship between friction and the acceleration of the block 1 point 

fricF ma f= =Â   

For a correct kinematic equation relating acceleration and distance that does not  
contain time 

1 point 

2 2 2f i aDu u= -   

For using the correct initial speed of the block 1 point 
2
00 4 2aDu= -   

2
02a Du=   

Substituting expressions for a and f into the first equation above  

( ) ( )2
01.5 2 1.5M D Mu m= g   

For the correct answer 1 point 
2
02 Dgm u=   
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AP® PHYSICS B 
2006 SCORING GUIDELINES (Form B) 

 
Question 2 (continued) 

        Distribution 
 of points 
(c)   (continued) 
 

Alternate solution Alternate points 
For any indication that the work done on the block as it slides is equal to its initial  

kinetic energy 
1 point 

21
2fric if d mu=  

 

For a correct expression for the work done on the block 1 point 
For a correct expression for the initial kinetic energy of the block 1 point 

( ) ( )20
11.5 (1.5 ) 2
2

M gD Mm u=  
 

For the correct answer 1 point 
2
02

Dg
u

m =  
 

 
 
(d) 3 points 
  

For indicating that the collision is inelastic 1 point 
For indicating that the reason it is inelastic is because the change in kinetic energy  

is not zero, or because kinetic energy is lost in the collision 
1 point 

For showing that the change in kinetic energy is not zero 1 point 

( ) ( )( ) ( )2 2
0 0

1 1 10.5 1.5 2 3.5
2 2 2f iK K K M M Mu uD È ˘= - = + -Í ˙Î ˚

2
0u  

 

2
03K MuD = -   
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AP® PHYSICS B 
2006 SCORING COMMENTARY (Form B) 

Question 2 
 
Sample: B2A 
Score: 15 
 
This response is well organized, and the work is very easy to follow. Part (c) uses the alternate solution. 
 
Sample: B2B 
Score: 10 
 
Part (a) earned 3 points since the cancellation on the second line is wrong and results in an incorrect answer. Part 
(b) received full credit. Part (c) earned 2 points for the kinematic equation and use of the correct initial speed. Part 
(d) earned 1 point for showing that the change in kinetic energy is not zero but does not have a correct conclusion 
or justification. 
 
Sample: B2C 
Score: 4 
 
Part (a) earned 2 points for using conservation of energy and having the correct potential energy. The other  
2 points were earned in part (b) for using conservation of momentum and having the correct initial momentum. 
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