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Physics 103 Midterm Exam 2                                                                       March 22, 2007
Multiple Choice, Closed Book
Circle the letter of the choice that best completes the statement or answers the question and also mark this answer on your Scantron sheet. You must do both.

Please be very careful with the first question:

1.
ENTER THE ID CODE ABOVE IN THE UPPER RIGHT CORNER

	A.
	ID Code A

	B.
	ID Code B

	C.
	ID Code C

	D.
	ID Code D

	E.
	ID Code E


2. 
I use a rope 2.00 m long to swing a 10.0-kg mass horizontally around my head. The tension in the rope is 20.0 N. In half a revolution how much work is done by the rope on the weight?

a. 20.0 J

b. 40.0 J

c. 126 J

d. 251 J

e. 0

3.
A worker pushes a sled with a force of 40 N over a level distance of 6.0 m. If a frictional force of 24 N acts on the sled in a direction opposite to that of the worker, what net work is done on the sled?

a. 240 J

b. 384 J

c. 216 J

d. 144 J

e.  96 J

4. A 10.0-kg box starts at rest and slides 3.5 m down a ramp inclined at an angle of 10( with the horizontal. If there is no friction between the ramp surface and crate, what is the speed of the crate at the bottom of the ramp? (g = 9.8 m/s2)

a. 6.1 m/s

b. 3.5 m/s

c. 35.0 m/s

d. 10.7 m/s

e. 8.3 m/s

5.
When an object is dropped from a tower, what is the effect of the air resistance as it falls?

a. does positive work 

b. does negative work

c. increases the object’s kinetic energy 

d. increases the object’s potential energy 

e. None of the above choices are valid.

6.
Water flows over a section of Niagara Falls at a rate of 1.20 ( 106 kg/s and falls 50.0 m. What is the power dissipated by the waterfall?

a. 588 MW

b. 294 MW

c. 147 MW

d. 60.0 MW

e. 0.0 MW

7.
A 0.12-kg ball is moving at 6 m/s when it is hit by a bat, causing it to reverse direction and have a speed of 14 m/s. What is the change in the magnitude of the momentum of the ball?

a. 0.96 kg(m/s

b. 0.39 kg(m/s

c. 0.42 kg(m/s

d. 1.3 kg(m/s

e. 2.4 kg(m/s

8.
A miniature spring-loaded, radio-controlled gun is mounted on an air puck. The gun’s bullet has a mass of 5.00 g, and the gun and puck have a combined mass of 120 g. With the system initially at rest, the radio controlled trigger releases the bullet causing the puck and empty gun to move with a speed of 0.500 m/s. What is the bullet’s speed?

a. 4.80 m/s

b. 1.15 m/s

c. 11.5 m/s

d. 48.0 m/s

e. 12.0 m/s

9.
During a snowball fight two balls with masses of 0.4 and 0.6 kg, respectively, are thrown in such a manner that they meet head‑on and combine to form a single mass. The magnitude of initial velocity for each is 15 m/s. What is the speed of the 1.0-kg mass immediately after collision?

a. zero

b. 3 m/s

c. 12 m/s

d. 6 m/s

e. 9 m/s
10.
In a two‑body collision, if the momentum of the system is conserved, then which of the following best describes the kinetic energy after the collision relative to the kinetic energy before the collision?

a. must be less

b. must be the same

c. may be the same

d. is doubled in value

e. must be more

11.
Two identical billiard balls have velocities of 2.0 m/s and (1.0 m/s when they meet in an elastic head‑on collision. What is the final velocity of the first ball after collision?

a. (2.0 m/s

b. (1.0 m/s

c. (0.5 m/s

d. +1.0 m/s

e. +2.0 m/s

12.
A fan blade, initially at rest, rotates with a constant angular acceleration of 0.025 rad/s2. What is its angular speed at the instant it goes through an angular displacement of 4.2 rad?

a. 4.2 rad/s

b. 0.025 rad/s

c. 0.11 rad/s

d. 0.46 rad/s

e. 1.2 rad/s

13.
A 0.15-m-radius grinding wheel starts at rest and develops an angular speed of 12.0 rad/s in 4.0 s. What is the average tangential acceleration of a point on the wheel’s edge?

a. 0.45 m/s2
b. 6.8 m/s2
c. 3 m/s2
d. 28 m/s2
e. 14 m/s2
14.  A 0.40-kg mass, attached to the end of a 0.75-m string, is whirled around in a circular horizontal path. If the maximum tension that the string can withstand is 450 N, then what maximum speed can the mass have if the string is not to break?

a. 370 m/s

b. 22 m/s

c. 19 m/s

d. 450 m/s

e. 29 m/s

15.
Somewhere between the Earth and the Moon is a point where the gravitational attraction of the Earth is canceled by the gravitational pull of the Moon. The mass of the Moon is 1/81 that of the Earth. How far from the center of the Earth is this point?

a. 8/9 the way to the Moon

b. 9/10 the way to the Moon

c. 3/4 the way to the Moon

d. 80/81 the way to the Moon

e. 1/2 the way to the Moon

16.
Of the eight known planets in our solar system, the innermost is Mercury. When compared to the other planets in the system, Mercury has the:

a. greatest centripetal acceleration. 

b. greatest period of revolution. 

c. smallest angular velocity. 

d. smallest tangential velocity.

e. none of the above.
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A bucket of water with total mass 23 kg is attached to a rope, which in turn, is wound around a 0.100-m diameter(0.050-m radius) cylinder at the top of a well. A crank with a turning radius of 0.25 m is attached to the end of the cylinder. What minimum force directed perpendicular to the crank handle is required to just raise the bucket? (Assume the rope’s mass is negligible, that cylinder turns on frictionless bearings, and that g = 9.8 m/s2.)


a. 0 N

b. 45 N

c. 68 N

d. 90 N

e. 135 N
18.
A rod of length L is pivoted about its left end and has a force F applied perpendicular to the other end. The force F is now removed and another force F’ is applied at the midpoint of the rod. If F’ is at an angle of 30o with respect to the rod, what is its magnitude if the resulting torque is the same as when F was applied?    (Ignore gravity)




a. ½ F



b. F



c. 2F



d. 3F



e. 4F

19.
A disk has a moment of inertia of 3.0 ( 10(4 kg(m2 and rotates with an angular speed of 3.5 rad/sec. What average net torque must be applied to bring it to rest within 3 s?

a. 4.5 ( 10(3 N(m

b. 7.5 ( 10(4 N(m

c. 3.5 ( 10(4 N(m

d. 2.5 ( 10(4 N(m

e. 5.0 ( 10(4 N(m

20.
A solid sphere of mass 4.0 kg and radius 0.12 m is at rest at the top of a ramp inclined 15(. It rolls to the bottom without slipping. The upper end of the ramp is 1.2 m higher than the lower end. Find the sphere’s total kinetic energy when it reaches the bottom. 

a. 70 J

b. 47 J

c. 40 J

d. 18 J

e. 8.8 J

21.
A ball is attached to a vertical pole with a 2.0-m rope. It is circling horizontally at 0.20 rev/s. As the rope wraps around the pole it shortens. How long is the rope when the ball is moving at 5.0 m/s?


a. 1.8 m

b. 1.6 m

c. 1.5 m

d. 1.2 m

e. 1.0 m
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