PSSC Kinematics and Dynamics problems.

1. The express train at the beginning of chapter 1 needed 3 km to stop from 120 km/h.  If its mass was about 6 x 106 kg, what force did it exert on the rails in stopping?

2. A 5.2 gram bullet leaves the muzzel of a rifle at a velocity of 453 m/s.  A) What force is exerted on the bullet while it is in the 60.cm long rifle barrel? B) for what time is it in the barrel?

3. A 3500 kg spaceship is traveling 300. m/s.  It wants to slow to 157m/s in a time period of 25 seconds.  A) What force must be generated by the retro rockets?  B) what distance does the craft travel in this time

4. A 2000 kg car can slow at a rate of about 9.5 m/s2.  A car skids to a stop in a distance of 30. m. What was its starting velocity?

5. A car is going 30. m/s on a road.  If the driver's reaction time is .75 of a second and the rate of deceleration of the car is 9.0 m/s2, how much distance should the driver be able to see ahead of the car with the car's headlights in order to stop in time for an obstacle in the roadway?

6. A car can stop in a distance of 60., meters from a speed of 30 m/s.  What distance does it need to stop from 90. m/s?

7. A 670 kg Rocket sled can accelerate a 97 pound rider to 450m/s over a   distance of 312 meters.  A) What force does the rocket produce?  B) If the rider can only stand a deceleration of about 9 g's (1 g = 9.8m/s2) what is the minimum distance over which the sled can be stopped?  C) What is the force exerted on the sled during deceleration?

8. A ball is thrown straight up with a velocity of 25 m/s.  A) If the acceleration of gravity is -9.8 m/s2, after what time does the ball stop rising?  B) to what maximum height does the ball rise?  C) After what time does the ball come back to its original height? (On the way back down)  D) What is its velocity when it hits the thrower's hand again?

9. Red Elk dives from the ten meter board with an initial upward velocity of 2.7 m/s.  A) To what maximum height does he rise above the water?  B) How many seconds does it take him to hit the water after he has left the board?

10  Steve Apt claims that he fell for three seconds before hitting the water from the top of a cliff.  A) How high was the cliff, and B) how fast was he going when he hit the water?

