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Instructor(s): Matcheva/Rinzler/Acosta

PHYSICS DEPARTMENT
PHY 2048, Spring 2016 Exam 2 March 22, 2016

Name (print, last first): Signature:

On my honor, I have neither given nor received unauthorized aid on this examination.

YOUR TEST NUMBER IS THE 5-DIGIT NUMBER AT THE TOP OF EACH PAGE.
(1) Code your test number on your answer sheet (use lines 76–80 on the answer sheet for the 5-digit number).

Code your name on your answer sheet. DARKEN CIRCLES COMPLETELY. Code your UFID number on your
answer sheet.

(2) Print your name on this sheet and sign it also.
(3) Do all scratch work anywhere on this exam that you like. Circle your answers on the test form. At the end of the

test, this exam printout is to be turned in. No credit will be given without both answer sheet and printout.
(4) Blacken the circle of your intended answer completely, using a #2 pencil or blue or black ink. Do not

make any stray marks or some answers may be counted as incorrect.
(5) The answers are rounded off. Choose the closest to exact. There is no penalty for guessing. If you

believe that no listed answer is correct, leave the form blank.
(6) Hand in the answer sheet separately.
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Unless otherwise stated in the problem, you can assume that the circumstance is near the surface of the Earth where the
acceleration of gravity is g = 9.8 m/s2. Answers may be rounded off, so choose the answer closest to what you calculate.
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1. On a level horizontal road a car having a mass of 1400 kg goes around a circular curve that has a radius of 40 m. The
coefficient of static friction between tires and road is 0.60. The maximum speed with which the car can round this curve
without skidding is (in m/s):

(1) 15 (2) 9.0 (3) 12 (4) 18 (5) 21

2. A 0.80 kg object moves on a horizontal circular track with a radius of 3.5 m. An external force of 4.0 N, always tangent
to the track, causes the object to speed up as it goes around. The work done by the external force as the object makes
one revolution is (in J):

(1) 88 (2) 49 (3) 64 (4) 81 (5) 0

3. At time t = 0, a 2.0 kg particle has a velocity of 8m

s
î− 6m

s
ĵ. At time t = 3.0 s, its velocity is 4m

s
î+ 6m

s
ĵ. During this

time the magnitude of the work done on it was (in J):

(1) 48 (2) 56 (3) 64 (4) 72 (5) 80

4. A 0.10 kg particle moves along the x axis under the influence of a conservative force. The potential energy is given by
U(x) = (6.0J/m2)x2 + (4.0J/m4)x4, where x is the coordinate of the particle (in meters). If the particle has a speed of
5.0 m/s when it is at x = 1.0 m, its speed when it is at the origin is (in m/s):

(1) 15 (2) 10 (3) 20 (4) 25 (5) 30

5. A block is moving without friction, up an incline of 30◦ under the force of gravity when it encounters a section in which
the coefficient of kinetic friction is 0.16. Measured along the incline, that section is 2.0 m long. When the block first
enters that section it has a speed up the incline of 9.0 m/s. When the block leaves that 2.0 m long section, its speed is
(in m/s):

(1) 7.5 (2) 4.5 (3) 5.5 (4) 6.5 (5) mass of the block is needed to calculate

6. The figure shows the potential energy for a conservative net force acting on a
particle constrained to move along the x axis. Specific positions of the particle
are labeled A-E. The net force on the particle at those positions are ordered
from the largest force in the negative x direction to largest force in the positive
x direction as:

1       2       3       4       5       6
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(1) ECBDA (2) ADBCE (3) AEDCB (4) BCDEA (5) EDCBA

7. A 25 g ball is released from rest 80 m above the surface of the Earth. During the fall the total thermal energy of the
ball and air increases by 15 J. Just before it hits the surface its speed is (in m/s)

(1) 19 (2) 36 (3) 40 (4) 45 (5) 53
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8. On a linear air track two carts A and B are approaching each other on a collision course (with oppositely directed
velocities). Cart A has a mass of 1.5 kg and a speed of 6.0 m/s. Cart B has a mass of 3.5 kg and a speed of 4.0 m/s.
The center of mass velocity of the carts (in m/s) is:

(1) 1.0, in the direction that B was originally moving
(2) 1.0, in the direction that A was originally moving
(3) 4.6, in the direction that B was originally moving
(4) 4.6, in the direction that A was originally moving
(5) 23, in the direction that B was originally moving

9. A boy whose mass is 20 kg is riding in a 15 kg wagon moving along level ground with a speed of 2.0 m/s when his 15 kg
dog chasing behind the wagon (velocity in the same direction as the wagon) catches up and jumps into the wagon. Just
before landing in the wagon behind the boy the dog had a horizontal speed of 5 m/s. The speed of the boy/dog/wagon
just after the dog jumped on was (in m/s):

(1) 2.9 (2) 1.7 (3) 2.3 (4) 3.5 (5) 4.1

10. A 0.200 kg rubber ball is dropped from the window of a building. It strikes the horizontal sidewalk below at 30.0 m/s
and rebounds straight back upwards at 25.0 m/s. The fall took 3.00 seconds and the ball is in contact with the sidewalk
for 4.00 ms. The magnitude of the average force on the ball during the collision with the sidewalk was (in N):

(1) 2750 (2) 13750 (3) 3.67 (4) 18.3 (5) 250

11. Three cubical solids of side length 1.00L, 2.00L and 3.00L are stacked one atop
the other as shown in the figure. They are made of the same material and are
of uniform density. The y center of mass of the three cubes lies at y coordinate:

L

3L

2L

y

y=0

(1) 2.17L
(2) 1.67L
(3) 1.87L
(4) 1.97L
(5) 2.37L

12. A merry-go-round rotates from rest with a constant angular acceleration of 0.40 rad/s2. It rotates through the first two
revolutions in 7.9 s. How much time do the next two revolutions take (in s)?

(1) 3.3 (2) 2.5 (3) 2.9 (4) 3.7 (5) 4.1

13. A wheel initially has an angular velocity of 18 rad/s but it is slowing at a rate of 2.0 rad/s2. By the time it stops it will
have turned through an angle (in radians) of:

(1) 81 (2) 160 (3) 240 (4) 330 (5) 410

14. Four identical particles connected by rigid, effectively massless, rods lie in the
same plane, and the system is free to rotate about the dashed axis of rotation
(axis perpendicular to one rod and parallel to the other). The particles each
have a mass of 1.0 kg and the distances labeled “a” are 2.0 m. The rotational
inertia of the system about this axis (in kg·m2) is:

a
a

a
a

(1) 24 (2) 6.0 (3) 12 (4) 18 (5) 30
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15. The rotational inertia of a solid sphere of mass M and radius R about an axis tangent to the surface of the sphere is:

(1) (7/5)MR2 (2) (2/5)MR2 (3) (3/5)MR2 (4) (5/2)MR2 (5) (5/7)MR2

16. A disk having a rotational inertia of 6.00 kg·m2 undergoes a constant angular acceleration of 2.00 rad/s2 from rest. In
the first 5.00 s the net torque acting on the disk does a quantity of work (in J) of:

(1) 300 (2) 75.0 (3) 150 (4) 225 (5) 375

17. A 16 kg block is attached to a rope that is wrapped many times around the
rim of a flywheel of diameter 0.40 m and rotational inertia of 0.50 kg·m2. The
block hangs vertically, as shown in the figure. When the block is released and
the rope unspools without slipping, the acceleration of the block (in m/s2) is:

(1) 5.5
(2) 4.5
(3) 6.5
(4) 7.5
(5) 8.5

18. A solid glass sphere (also known as a marble) rolls without slipping at 3.0 m/s along a horizontal surface when it
encounters a 30◦ incline. The marble rolls without slipping up the incline to a vertical height (in m) of:

(1) 0.64 (2) 0.71 (3) 0.78 (4) 0.85 (5) 0.92

19. A playground merry-go-round has a radius R and a rotational inertia I. When the merry-go-round is at rest, a child with
mass m runs with speed v along a line tangent to the rim and jumps on. The angular velocity of the merry-go-round is
then:

(1) mRv/(mR2 + I) (2) v/R (3) mRv/I (4) 2mRvI (5) mv/I

20. A disk lying in a horizontal plane is spinning about a vertical axis through its center, with angular speed ω0 and rotational
inertia about that axis of I. Another non-rotating disk is held above the first, such that the axis of the second disk is
along that of the first. The rotational inertia of the second disk about the common axis is 2I. The second disk is dropped
onto the first. The angular velocity of the pair of disks after they have stabilized to a new angular velocity becomes:

(1) ω0/3 (2) 3ω0 (3) 2ω0/3 (4) 3ω0/2 (5) ω0


