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PHYSICS 2110
Exam II — Fall 2008

INSTRUCTORS (Circle ONE): CLASS MEETING TIME

Shriner 8:00 AM
Engelhardt 10:10 AM
Murdock 11:15 AM

yoU MUST SHOW YOUR WORK AND EXPLAIN YOUR REASONING TO

RECEIVE CREDIT. ALL CELL PHONES AND OTHER COMMUNICATION DEVICES
MUST BE TURNED OFF AND STORED OUT OF SIGHT. NO EXTRA PAPERS ARE
ALLOWED OTHER THAN THE PROVIDED FORMULA SHEET.

Free-body diagrams are required for problems involving forces.

PROBLEM POINT VALUE YOUR SCORE

1 5
2 12
3 8
4 16
5 9
6 10
7 10
8 15
9 15

TOTAL 100

1. A force F=12i —10j N acts on an object. How much work does this force do as the

object moves from the origin to the point 7 = 13i +1 1} m? (5 pts)
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2. A 2.5-kg block, sliding on a rough surface, has a speed of 1.2 m/s

1.2 m/
when it makes contact with a spring. The block comes to a vt
momentary halt when the compression of the spring 1s 5.0 cm. V00000 k
The work done by the friction, from the instant the block makes s
contact with the spring until it comes to a momentary halt, 1s - i 7
0.50 J.
(a) Find the force constant of the spring. (4 pts)
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(b)  Determine the coefficient of friction. (4 pts)
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(c) After compressing the spring, the block moves away from it. Calculate the speed of the
block, upon separation from the spring. (4 pts)
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3. A grinding stone is spinning at 1100. rpm when its power is shut off. It slows with

uniform angular acceleration until it stops 45 s later. (8 pts)

(a)  What is the angular acceleration during this time?
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(b)  How many revolutions does the stone make while slowing down?
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4. In the figure, a small, initially stationary block of mass m is released on a frictionless
ramp at a height of 6.0h,, where h, is the height of the first hill and other hill heights to

the right of the ramp are as shown. The hills all have identical circular tops, and the
block does not fly off any hill. (16 pts)
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(a) On the figure, identify the turning points of the motion.

(b) (1),(2),(3), or (4), is the first hill that the block cannot cross?
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(c)  What does the block do after failing to cross that hill?
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(d)  Interms of g, m and hy, what is the total energy of the block when it is at the top of hiil
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(e)  Interms of g, m and hp, what is the kinetic energy of the block at the top of hill (1)?
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(1) Assuming the block could reach the top of hill (3), how much work would be done on the
block by gravity in moving from its initial position to the top of hill (3)?
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(g) On which hilltop is the centripetal acceleration of the blouk greatest
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(h)  On which hilltop is the normal force on the block least?
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5. A force along the along the x axis acts on a 3.0 kg
mass. (It is the only x-force on the mass.) The force 3070 N ——

varies with time as shown in the graph here.

(a) What was the average force acting on the mass from
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(b)  What was the change in momentum of the mass? (3 pts) “
m
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(c) What is the final speed of the mass if it starts from rest? (3 pts)
mv, — O = ZSM%( = APx Sinea ™M = 3.0 R9,
o l
\Vx. = 6. @Z 3
6. This problem describes three rotational situations. In each case, take the clockwise

direction to be posttive. (10 pts)

(a) A fanis rotating clockwise and slowing down. What are the appropriate signs for 1ts
angular velocity and angular acceleration?
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(b) A fan is rotating couiterclockwise and speeding up. What are the appropriate signs for
its angular velocity and angular acceleration?
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(c) A cylinder is free to rotate about a fixed axis through its center. The object is initially

rotating in a counterclockwise direction at constant angular speed. Then a torque 1s

applied which has a positive but decrsasing magnitude. Describe the subsequent
rotational motion of the cylinder.
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7. A big fat guy of mass of 200 kg has found himself stranded on a frictionless surface, fSO
m from its edge; he has a 1.50-kg physics book. He throws the book such that he recotls

in the opposite direction. He takes 6.00 minutes to reach the edge.
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What was the speed of the physics book after he threw it? (10 pts)
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An Atwood’s machine consists of two blocks connected by a string
over a pulley as shown. The left block has mass 0.65 kg, and the right

block has mass 1.35 kg. The pulley has a moment of inertia of 5.0x 10~
kg-m” and a radius of 10.0 cm. The string may be treated as massless.
There is friction where the pulley pivots. The mass on the right 1s
observed to have a constant downward acceleration of 3.30 m/s*. (15 |

pts)

Find the tension in the rope hanging from the right side of the pulley. i
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Find the tension in the rope hanging from the left side of the pulley.
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Find the angular acceleration of the pulley?/_.
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Find the magnitude of the torque exerted by the frictional force between the pulley and 1ts
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9. A collision between a 2.0 kg mass and a 3.0 kg mass takes place on a horizontal

frictionless table. Before the collision, the 2.0 kg mass moves along the +x axis at 4.0
m/s and the 3.0 kg mass is at rest. After the collision, the 2.0 kg mass moves at 40 deg

from the +x axis at a speed of 2.0 m/s
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(a) Find the velocity components v, and v, of the 3.0 kg mass after the collision. (8 pts)

- promantrm 15 cons ored
('Ziaj.j')(q‘c)%) = (1.0 ;,))(.'z,o%) cos 407 ¥ (3l ) Ve

]

m*___—#ﬂ

= [v, = 1.61%

/ﬂmmm‘fw 15 conseved : :
. S . - - M
O = (10%)(10%) sm 407 = (le)\/y ~—3 \\/)/ >~ 0.%57 5]
(b) What is the speed and direction of motion of the 3.0 kg mass after the collision? (3 pts)
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(c) How much energy was lost in the collision? (4 pts)
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