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Instructor(s):

PHYSICS DEPARTMENT
PHY 2048 Exam 2 February 27, 2007
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.

Print your name on this sheet and sign it also.
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.
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(4) Blacken the circle of your intended answer completely, using a #2 pencil or blue or black ink. Do not
()
(6)

make any stray marks or some answers may be counted as incorrect.

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.

Hand in the answer sheet separately.
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g=10 m/s? 1 mile = 1.6 km 1 ft = 12 inches 1 inch = 25.4 mm

1. The figure shows three blocks of masses m, 2m, and 3m, respectively
from the left. These are connected with 2 massless strings, as shown.
The middle block is on a frictionless table, and the other two hang over
the edge by means of frictionless pulleys. What is the magnitude of the
acceleration of the middle block?

(1) 9/3 (2) g (3) 9/2 (4) g/6 (5) 29/3

2. A student with mass m = 40 kg is riding a Ferris Wheel which has a radius R = 8m. Passengers always sit upright.
When the student reaches the apex of her ride, the normal force of the seat on the student has a magnitude of 300 N.
What is the magnitude of the normal force (in Newtons) of the seat on the student when she is at the bottom of the

wheel?

(1) 500 (2) 400 (3) 800 (4) 600 (5) 700

3. A 10 kg bucket with water is suspended midway between two walls
10 m apart by a rope under tension which passes through the handle
of the bucket. Each section of the rope makes an angle of 30° with the
horizontal. Find the tension in the rope.

(1) 100 N (2) 90 N (3) 70N (4) 50 N (5) 60 N
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4. A block is positioned on an inclined surface with a coeflicient of static
friction of 0.75. At what angle of inclination with respect to the hori-

zontal, will the block start sliding down?

(1) 37° (2) 49° (3) 41° (4) 53° (5) 75°

5. One end of a string is attached to a wall and the other end to a block of
mass m = 2 kg as shown in figure. A force F' =40 N is applied to the
massless pulley, also shown in figure. If the coefficient of kinetic friction
between the block and the floor surface is 0.6, what is the acceleration
in m/s? of the block?

(1) 4 (2) 6 (3) 8 (4) 10 (5) 12

6. A ski lift raises 100 passengers averaging 660 N in weight per person to a height of 150 m in 60 seconds, at a constant
speed. What average power is required of the force making the lift?

(1) 165 kW (2) 66 kW (3) 150 kW (4) 300 kW (5) 100 kW

7. A brick of mass m = 4 kg is attached to a spring hanging from the ceiling. The spring constant k is 100 N/m. The
brick is then slowly lowered by hand, thus stretching the spring until it reaches equilibrium. How much work did the
spring do while the brick was lowered?

(1) =8 J (2) 16 J (3)0J (4)8J (5) 16 J
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8. A force F acts on a particle of mass 2 kg causing it to move in one dimension according to the equation z(t) = 5+4t —2t2
(t is in seconds and x is in meters). Find the work done by the force F' from ¢ = 0 sec to t = 3 sec.

(1) 487 (2) 24 J (3) —12J (4) =247 (5)01J
9. A boy is initially seated on top of a hemispherical ice mound of radius
R. He begins to slide down the ice, with a negligible initial speed. If
the ice is virtually frictionless, at what height above the ground does
he lose contact with the ice mound?
(1) (2/3)R (2) 1/3)R 3) 1/4)R (4) (2/5)R (5) 3/4)R

10. A golf ball is struck by a golf club and falls on a green eight feet above the tee. The potential energy of the Earth-ball
system is greatest:

when the ball reaches the highest point in its flight
just after the ball lands on the green

just after the ball is struck

just before the ball is struck

when the ball comes to rest on the green

T WO N~

11. A pendulum consists of a massless string of length R with a mass m e S
attached to the end. The pendulum is held horizontally and allowed to
swing downwards. How fast is it going at the bottom of the swing?
=7

(1) v2gR (2) VYR (3) V2gR/m (4) mVgR (5) mgR
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12.

13.

14.

15.

A block of mass m = 1 kg starts with a speed v = 8 m/s and slides
a distance of L = 5 m up along an inclined plane before it stops. The
plane is inclined at an angle # = 37° with the horizontal. How much
of the initial kinetic energy was lost to friction while the block was
sliding?

(1)217] (2)47] (3)32J (4) 24 J (5) 20 J

A conservative force F'(x) acts on a 1.0 kg particle that moves along an x axis. The potential energy U(x) associated

with this force is given by U(z) = —4x exp —z/4 Joules, where x is in meters. Find the magnitude of the force at
z = 0.
(1)4N (2) 0N (3)1N (4) 2N (5) 16 N

What is a stopping distance of a car moving with speed of 70 mph, if the kinetic friction coefficient between tires and
a road is 0.57 1 mile = 1.6 km.

(1) 100 m (2) 120 m (3) 140 m (4) 160 m (5) 180 m

A block of mass M = 4 kg is placed on a frictionless table. A second
block of mass m = 2 kg is positioned on the top of the first block. The
coefficient of static friction between the two blocks is 0.5. What is the
maximum horizontal force that one can apply to the bottom block before
the top block starts slipping along the surface of the bottom block?

(1) 30N (2) 20 N (3) 40 N (4) 10N (5) 60 N
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