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Multiple choice, circle the correct answer (5 ﬁoints each).
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1.) A mass m = é‘ﬁéﬁe kg is moving to the right on a frictionless table with a velocity
v = 3.00 m/s. It collides with a horizontal, unstretched spring attached to a wall with
spring constant k = 0.250 N/m as drawn. How far, measured from the unstretched
length, does the spring compress when the mass has moved its farthest to the right?
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2.) A book of mass 1—.5'80kg is sitting on a table of height 1.60 m above the floor. You
slowly lower the book to the floor such that it arrives at the floor with zero velocity.
How much work did you do on the book? (e
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3.) A block, attached to guide rails such that )ét can only move in the z-direction, starts
from rest. You push on it with a force of 486 N in a direction of 30.0deg. After 12.0 s,

the block is moving with a velocity v = 2.00 m/s and has moved a distance A z = 12.0
m. How much work have you done? 4
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4.) A block of mass m = 4.00 kg is raised at a constant velocity to a height ~ = 6.00 m
in a time ¢ :{4.00 s by a crane. How much power is the crane producing.
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5.) A weird spring is found to have a potential energy as a function of z (ineasured from

its unstretched point) of U{xz) = az? + bz*. The force exerted by the spring is given
by:
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6.) A superball of mass m is thrown against the wall and rebounds from the wall with
a velocity equal in magnitude but opposite in direction to its original velocity. The
interaction with the wall takes a time At. A piec of putty of the same mass and same
initial velocity hits the wall and sticks. The interaction with the wall takes the same
time At as the superball took. The average force of the wall on the superball is
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7.) A mass of 2m 1s located at the origin, a mass of m is located at (%, ¥)=(2 meters, 0)
" and a third mass of m is at (0, 2 meters) as drawn. The center-of-mass is located at:
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(0.250 meters, 0.333 meters)
(0.333 meters, 0.333 meters)
(0.333 meters, 0.500 meters)
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8.) A block of mass m with a massless spring attached is moving to the right with speed
v, and a second block of identical mass is moving to left with the same speed v. They
colhde After the collision the first block is going to the left with speed v/2. What is
the velocity of the second block after the collision? Take to the right as positive.
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A flywheel is rotating at 60 0 rev/s. The motor is turned off and it comes to a stop

after rotating through{3.00 revoluticns. What is its angular acceleration?
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A boy and a girl are standing on a raerry-go-round. The mass of the boy is twice that
of the girl. The boy is located at a distance from the center of the merry-go-round
which is one-half the distance for the girl. The moment of inertia of the boy about
the center of the merry-go-round is
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Problem, show your work clearly and logically, partial credit will be given.
Please draw a box around your answer.

11.) [16 pointa] A mass M and a mass 3M are suspended from a frictionless pulley. The
pulley has mass 2M and is a cylinder of radius R = 0.500 m. Initially, the mass 3M
block is(588 m above the floor while the mass M is sitting on the floor. The blocks
are rele%sed. At what velocity does the mass of 3M strike the floor?
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Problem, show your work clearly and logically, partial credit will be given.
Please draw a box around your answer.

12.) [17 points] Three identical pool balls of mass 0.25 kg are sitting on a frictionless
surface. The first ball is shot with a velocity v = 20.0 m /s at the other two who are
stationary and are touching and aligned perpendicular to the velocity of the first ball,
as drawn below. Balls 2 and 3 recoil symmetrically with a speed of vy = w3 =6.00
m/s at angles +30 deg as measured from the direction of ball 1. [8.00
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A.) What is the velocity of ball 1 after the collision?
B.) What fraction of the initial energy was converted into heat, sound, etc.?
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Problem, show your work clearly and logically, partial credit will be given.
Please draw a box around your answer. ? 0,150
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13.) [17 points] A bug is sitting on a record player a distance R = 820668 m from the center.

The coefficient of static friction between the bug and the record is ur = 0.200 The
record starts from rest and has an angular acceleration of o = 1.50 rad/sec. At what
time does the bug slide off the record?
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