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10 points total        Distribution 
  of points 

© 2013 The College Board.  
Visit the College Board on the Web: www.collegeboard.org. 

 

 
(a) 3 points 

 

For showing the buoyant force in the correct direction and labeling it  1 point
For showing the tension in the correct direction and labeling it  1 point
For showing the gravitational force in the correct direction and labeling it  1 point
One earned point was deducted for any extraneous forces.  

 
(b) 2 points 
 

For use of the correct expression for the buoyant force  1 point

BF Vgr   

 Substitute correct values  

     3 3 3 21000  kg m 6.25 10  m 9.8 m sBF
    

For a correct answer, with units    1 point

61.3 NBF    (62.5 N if using 210 m sg  )  

 
 (c) 3 points 
 

For a correct expression of Newton’s second law when the anchor is at equilibrium  1 point

T BF F mg     

For substituting a value consistent with the buoyant force from 
part (b) 

 1 point

For substituting correct values for calculation of the gravitational force  1 point

     250 kg 9.8 m s 61.3 NTF     

429 NTF    (438 N if using 210 m sg  )  
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Question 1 (continued) 

       Distribution 
  of points 
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(d) 2 points 
 

For selecting 'd d   1 point
For a correct justification  1 point
 

Example 
When the anchor is lifted onto the boat, the buoyant force on the boat must now 
support the weight of both the boat and the anchor. This will increase the 
buoyant force, which requires a greater volume of water, which means the boat 
will reach a greater depth into the water. 
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