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PHYSICS B
SECTION 11
Time—90 minutes
7 Questions

Directions: Answer all seven questions, which are weighted according to the points indicated. The suggested time
is about 15 minutes for answering each of questions 1-4, and about 10 minutes for answering each of questions 5-7.

The parts within a question may not have equal weight. Show all your work in this booklet in the spaces provided
after each part, NOT in the green insert.
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1. (15 points)  ““lgen”

A ball of mass M is attached to a string of length R and negligible mass. The ball moves clockwise in a vertical
circle, as shown above. When the ball is at point P, the string is horizontal. Point Q is at the bottom of the circle
and point Z is at the top of the circle. Air resistance is negligible. Express all algebraic answers in terms of the
given quantities and fundamental constants.

(a) On the figures below, draw and label all the forces exerted on the ball when it is at points P and Q,

respectively.
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GO ON TO THE NEXT PAGE.



(b) Derive an expression for vy, , the minimum speed the ball can have at point Z without leaving the circular
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(¢) The maximum tension the string can have without breaking is Tpax - Derive an expression for v,y , the
maximum speed the ball can have at point Q without breaking the string. '
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(d) Suppose that the string breaks at the instant the ball is at point P. Describe the motion of the ball
immediately after the string breaks.
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GO ON TO THE NEXT PAGE.



PHYSICS B
SECTION I
Time—90 minutes
7 Questions

Directions: Answer all seven questions, which are weighted according to the points indicated. The suggested time
is about 15 minutes for answering each of questions 1-4, and about 10 minutes for answering each of questions 5-7.

The parts within a question may not have equal weight. Show all your work in this booklet in the spaces provided
after each part, NOT in the green insert.
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Side View
1. (15 points)

A ball of mass M is attached to a string of length' R and negligible mass. The ball moves clockwise in a vertical
circle, as shown above. When the ball is at point P, the string is horizontal. Point Q is at the bottom of the circle
and point Z is at the top of the circle. Air resistance is negligible. Express all algebraic answers in terms of the
given quantities and fundamental constants.

(a) On the figures below, draw and label all the forces exerted on the ball when it is at points P and Q,
respectively.

GO ON TO THE NEXT PAGE.



(b) Derive an expression for v, , the mbnzlmum speed the ball can have at point Z without leaving the circular
path. e Bz
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(c) The maximum tension the string can have without breaking is Ty, - Derive an expression for v, , the

maximum speed the ball can have at point Q without breaking the string.
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(d) Suppose that the string breaks at the instant the ball is at point P. Describe the motion of the ball
immediately after the string breaks.
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GO ON TO THE NEXT PAGE.
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