PHYSICS 1
Section 11
5 Questions
Time—90 minutes

Directions: Questions 1, 4 and 5 are short free-response questions that require about 13 minutes each to answer and
are worth 7 points each. Questions 2 and 3 are long free-response questions that require about 25 minutes each to
answer and are worth 12 points each. Show your work for each part in the space provided after that part.
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Note: Figure not drawn to scale.
1. (7 points, suggested time 13 minutes)

Two blocks are connected by a string of negligible mass that passes over massless pulleys that turn with
negligible friction, as shown in the figure above. The mass m, of block 2 is greater than the mass m,; of block 1.
The blocks are released from rest.

(b) Derive the magnitude of the acceleration of block 2. Express your answer in terms of m,, m,, and g.

Block 3 of mass mj is added to the system, as shown below. There is no friction between block 3 and the table.
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Note: Figure not drawn to scale.

(c) Indicate whether the magnitude of the acceleration of block 2 is now larger, smaller, or the same as in the
original two-block system. Explain how you arrived at your answer.



