Linear and Projectile Conceptual Questions
1. Distinguish between speed and velocity.

2. If a car is moving at 90 km/h and it rounds a corner, also at 90 km/h, does it maintain a constant speed?  A constant velocity?  Defend your answer.

3. What is the acceleration of a car that increases its velocity from 0 to 100 km/h in 10 s?

4. What is the acceleration of a car that maintains a constant velocity of 100 km/h for 10 s?

5. When are you most aware of motion in a moving car- when it is moving steadily in a straight line or when it is accelerating?  If a car moved with absolutely constant velocity (no bumps at all), would you be aware of the motion?

6. What is the gain in speed per second of a freely falling object?

7. The acceleration of free fall is 9.8 m/s2. Why does the seconds unit appear twice?

8. What is the distance fallen for a freely fallen object 5 s after being dropped from a rest position?

9. What is the impact speed when a car moving at 100 km/h bumps into the rear of another car traveling in the same direction at 98 km/h?

10. Light travels in a straight line at a constant speed of 300,000 km/s.  What is the acceleration of light?
11. Can an automobile with a velocity towards the north simultaneously have an acceleration towards the south?  Explain.

12. Can an object reverse its direction of travel while maintaining a constant acceleration?  If so, give an example.  If not, explain why?

13. You are driving north on a highway.  Then, without changing speed, you round a curve and drive east. (a) Does your velocity change?   (b) Do you accelerate?

14. Someone standing at the edge of a cliff throws a ball nearly straight up at a certain speed and another ball nearly straight down with the same initial speed.  If air resistance is negligible, which ball will have the greater speed when it strikes the ground below?

15. If it were not for air resistance, why would it be dangerous to go outdoors on rainy days?

16. Why does the vertical component of velocity for a projectile change with time, whereas the horizontal component of velocity doesn’t?

17. At what point in its trajectory does a batted baseball have its minimum speed?

18. When a rifle is being fired at a distant target, why isn’t the barrel lined up so that it points exactly at the target?

19. When you jump upward, your hang time is the time your feet are off the ground.  Does hang time depend on your vertical component of velocity when you jump, your horizontal component of velocity, or both?  Defend your answer!
20. Two golfers each hit a ball at the same speed, but one at 60º with the horizontal and the other at 30º.  Which ball goes farther?  Which hits the ground first?  (Ignore air resistance)

