I e o

2012 AP® PHYSICS B FREE-RESPONSE QUESTIONS

PHYSICS B
SECTION II
Time —9%0) minutes
7 Questions

Directions: Answer all seven questions, which are weighted according to the points indicated. The suggested times
are about 11 minutes for answering each of Questions 2, 3, 4, 6, and 7 and about 17 minutes for answering each of
Questions 1 and 5. The parts within a question may not have equal weight. Show all your work in this booklet in the
spaces provided after each part.
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1. (15 points)

Block A of mass 2.0 kg is pulled along a horizontal table by a force of 15 N, which is applied by a light string
that passes over a light frictionless pulley, as shown above. The coefficient of kinetic friction between the block
and the surface is 0.25.

{a) On the dot below, which represents the block, draw and label the forces (not compenents) that act on the
block as it is pulled across the table,

(b) Calculate the magnitude of the acceleration of the block.
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The applied force is removed. Block B of mass 1.5 kg is now attached to the string, as shown above. The system
is released from rest so that the 1.5 kg box descends and the 2.0 kg block is again pulled across the table.

(c) Calculate the acceleration of the 1.5 kg block as it descends.
(d) Calculate the tension in the string connecting the two blocks.
(e) Calculate the distance that the 1.5 kg block descends in 0.40 s.

(f} If this system is set up in a laboratory and the acceleration of the 1.5 kg block is experimentally determined,
the experimental value is found to be smaller than the value calculated above. If the given value for the
coefficient of friction is correct and air resistance is negligible, explain briefly, but specifically, why the
experimental value of the acceleration is smaller.
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