Hobson Ch. 3 Ex  3,4,8,9,10,12,15,17,18,25,26 Problems:4,5,7,11,15,17
Exercises:

3. No, the baseball, along with everything else in the train is moving along at the constant velocity of the train. 

4. Velocity changes only as a result of the application of a force. If no forces act on the ball, it will maintain the same velocity forever. Thus, after 5 seconds or 5 years the velocity is still just 20 m/s

8. Velocity is speed and direction. To go around the block you would have to turn and this change in direction would change velocity, even if you were able to make all the turns without slowing down.

9. If they had the same speed then Mary would not be passing Mike. They would be riding side by side. So they can’t have the same speed, and thus they don’t have the same velocity either. 

10. They do not have the same velocity because their directions are not the same, in fact they are the opposite. However their speeds are the same.

*12. Your speed at point B will be 90 km/hr as will your velocity.
15. If you go 3 km in 15 minutes than in an hour you would go 4 times that distance (since 15 minutes X 4 = 60 minutes = 1 hour). So 4 x 3 km = 12 km. So the answer in Km/Hr is 12 Km/Hr

17. Motion sickness is from changes in motion. If you were moving at constant velocity you can’t feel it (unless there is wind or something). What you do feel is changes in your velocity which implies there was an acceleration. So uniform or constant motion does not cause people to be sick

*18. If you were going up a steep enough hill you could be applying less acceleration through the pedal than the gravity’s pull back down the hill and thus be slowing down even though you are pressing the pedal. Likewise if you are going downhill you can accelerate without needing to press the pedal down.

25. The distance from the starting point gets greater and greater (at a constant rate of 80 km/hr). The speed is constant, and so is the velocity because it is a straight highway. Acceleration is 0 since the velocity is not changing.

26. The distant from the starting point gets greater and greater (at an exponential rate).  The speed also gets greater and greater at an exponential rate and the same goes for velocity. 
Problems:
4. First, the speeds of each. The Train: 330 km / 1.5 hrs = 220 km/hr. The Airplane: 330 km / 0.5 hr (30 minutes) = 660 km / hr. Now we need to find the total travel time for each option. First the train: 1.5 hrs in transit + 30 minutes at the stations so 30 + 90 minutes is 120 minutes or 2 hours. The plane: 30 minutes driving + 2 hrs at the airport + 15 minutes waiting for takeoff + 30 minutes flying time + 45 minutes for luggage and driving into DC so 30 + 120 + 15 + 30 + 45 = 240 minutes or 4 hrs . And at last the average speeds. The train: 330 km / 2 hrs = 165 km / hr. The plane: 330 km / 4 hrs = 82.5 km / hr

5. Let’s find the total time first. 1 hr + 3 hrs + 0.5 hrs = 4.5 hrs. Now to find the average speed we need to first find the total distanced traveled. This is 50 km (from driving at an average of 50 km / hr for an hour) + 250 km + 30 km = 330 km. Now we can find the average speed which is 330 km / 4.5 hrs = 73.3 km/ hr

7.  30 km / hr + (4 s X 2.25 (km/hr)/s) = 39 km / hr

11. 3s x 10 m/s^2 = 30 m / s or to be more accurate 3s x 9.8 m/s^2 = 29.4 m/s

15. 100 times as far. You square whatever the multiple of time was. So 10 seconds is 10 times as long as 1 second, and 10^2 = 100. If this doesn’t make send re-read the section on gravity in ch 3. This rule is based on the observations of how an object falls.

17. So an object falls 4 m in 1 s. 2 s is twice as long and thus the distance should go up by a factor of 2^2 or 4. So it should have traveled 16 meters. After 3 seconds it will have gone 3^2 x 4 = 36 meters.

