Introductory Pop Quiz – College Physics 101
1. When a projectile is thrown in to motion, what information is needed to predict its final velocity, position, and acceleration?

A. The initial position (spatial coordinates) of the projectile

B. The initial velocity of the projectile, a scalar quantity
C. The initial velocity vector of the projectile, a vector quantity
D. The major forces acting on the projectile while in motion

E. All of the above 
2. A rubber ball is dropped from a height of 2 meters and bounces on a flat surface, but reaches a height of only 1.8 meters as it peaks after the first bounce. The peak height becomes shorter with every bounce until the ball rests on the flat surface, losing all of its potential and kinetic energy. Where did the potential and kinetic energy go, and what is the cause of this energy loss?
A. The energy is retained in high frequency vibrations in the rubber ball, and the energy is lost because the surface is not perfectly flat

B. The energy is converted to heat, and the energy is lost because the collisions between the ball and the surface are inelastic, due to the material properties of the ball and surface
C. The energy is transferred to the air surrounding the bouncing ball, pushing the air around as the ball bounces. The energy is lost because drag forces are constantly acting on the ball until it comes to rest.

D. Both B and C are correct.

E. All of the above are correct 
3. Billy is trying to throw his baseball directly up into a street light near his house. The light is 15 meters above the ground, and Billy is releasing the ball from 1 meter above the ground. The baseball weighs 200 grams. What is the minimum initial velocity that Billy will need to release the ball in order to hit the street light?
A. 10 miles per hour

B. 19 miles per hour

C. 32 miles per hour

D. 37 miles per hour

4. When a falling object reaches its terminal velocity, which of the following statements is NOT true?

A. The upward drag force is equal to the downward gravitational force acting on the object
B. The terminal velocity is dependent on the mass of the falling object

C. The terminal velocity is dependent on the shape, configuration and texture of the falling object

D. An object’s terminal velocity is independent of its position (height) in the earth’s atmosphere
5. Two cars are involved in a head-on collision, and a front seat passenger is thrown through the wind shield as it shatters. Several factors determine the speed at which the passenger exits through the windshield. Which of the following factors can be considered negligible contributors to this speed?

A. The mass of the passenger’s vehicle

B. The mass of the unfortunate passenger’s body
C. The mass of the other vehicle

D. The speed of the passenger’s vehicle

E. The speed of the other vehicle

6. Which of the following statements about entropy are false?

A. The entropy of the universe is always increasing as time passes
B. The entropy of a closed system can be reduced only by using energy from outside the system

C. “Entropy always wins”

D. An increase in the entropy of a closed system is generally correlated with a decrease in temperature within the system
E. Entropy values are generally not a concern when designing a new process or device
F. Both D and E are false 
7. Susie is riding up an elevator to the 80th floor of a skyscraper. On her way up, the elevator stops on the 75th floor and many people enter the elevator wishing to go up. The combined weight of the new passengers greatly exceeds the weight capacity, and a steel cable breaks, sending the elevator and all of its passengers into a free fall. During this free fall, the passengers:
A. Are instantly forced against the elevator ceiling

B. Remain standing as they were before the cable broke

C. Feel as if they are weightless, like gravity has been “turned off” during the free fall.
8. Train 1 departs from Pittsburgh at 9:30AM headed for Philadelphia at an average speed of 45 miles per hour. Train 2 departs from Philadelphia at 9:45AM headed for Pittsburgh at an average speed of 35 miles an hour. The two tracks run parallel and the distance between the cities is 257.4 miles. At what time and place do the trains cross paths?
A. 12:30PM, 152 miles from Pittsburgh
B. 12:50PM, 108 miles from Philadelphia

C. 1:04PM, 123 miles from Philadelphia

D. 12:42PM, 160 miles from Pittsburgh

9. Consider a case where Train 1 rides perfectly smooth, there are no windows, and the cabin is sound proof. The passengers would have no idea how fast the train is really moving, and they were never given this information. Could the passengers find out how fast they’re moving? If so, how? If not, why?
A. No. The train could even be at a dead stop and the passengers would be clueless. This is because moving at any constant velocity feels the same as standing still.

B. Yes. If the passengers kept track of their acceleration (something they can all feel), they would have a rough idea of how fast they’re going. With an accelerometer on board, they could even calculate their speed and position at any time. 
C. Both arguments are equally valid (A and B are both correct)

D. There is not enough information to answer the question with absolute certainty
E. B and D are both correct

10. Jimmy and Jane are riding a teeter-totter, 20 feet from end to end. Jimmy weighs 80 pounds and Jane weighs 60 pounds. Jimmy uses his weight to control the teeter-totter and Jane isn’t having any fun. Jimmy suggests a solution – that he could ride closer to the center to balance the leverage between them. Where would Jimmy have to ride to accomplish this?

A. Jimmy moves 1 foot closer to the center
B. Jimmy moves 2 feet closer to the center

C. Jimmy moves 2.5 feet closer to the center

D. Jimmy moves 5 feet closer to the center
