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Midterm Review
1. A rocket car speeds by at 655 mph. What is this speed in SI standard units?

2. A skydiver drops out of a plane that is flying perfectly horizontal. What will be his freefall velocity after he falls 127 m?
3. A wild goose is flying at 11.0 m/s South when he gets hit by a 4.0 m/s crosswind to the East. What is the resultant velocity of the goose?
4. A firefighter 50.0 m away from a burning building directs a steam of water from a hose at an angle of 30.0 above the horizontal. If the velocity of the stream is 40.0 m/s, find the height that the water would strike the building.
5. Robert approaches a red light when he applies the brakes and slows the car at a rate of 12.8 m/s2. If the brakes applied 31,360 N of force on the car, how much mass does the car have?
6. A sled meets 214 N of frictional resistance, sliding horizontally across a frozen lake. If the coefficient of friction between the sled and ice is .19, what is the mass of the sled?
7. A mass of 30 kg has a 75 N force applied to it at an angle 32° above the horizontal. If a 20 N frictional force is resisting the objects motion, what is the acceleration of the object?

8. A weight lifter can lift 270 kg a height of 2.0 m. How much work is done by gravity, and what is the average power output of the weight lifter in 3 seconds?
9. How much energy is stored in a spring that is stretched 0.75 m and has a spring constant of 180 N/m?
10. At the top of a diving platform 25 m high, how much potential energy does a 60 kg diver have?
11. Jimmy’s 3.0 kg rocket was able reach its maximum height of 210 m in the air. How fast was the rocket going when it came back down and hit the Earth?
12. Douglas falls out of an 11 m tall tree onto a trampoline that stretched 0.5 m. If Douglas has a mass of 120 kg, what is the spring constant of the trampoline?

13. Soccer Joe kicks a stationary 0.45 kg soccer ball with a force of 800 N. If he was in contact with the ball for .075 seconds, what was the ball’s final velocity? 

14. A 0.10 kg object makes an elastic head-on collision with a 0.15 kg stationary object. The final velocity of the 0.10 kg object after the collision is 0.045 m/s in the direction opposite its initial movement. The final velocity of the 0.15 kg object after the collision is 0.16 m/s in the same direction as the object which strikes it. What was the initial velocity of the 0.10 kg object?
15. A 4000 kg trailer travelling at 20 m/s smashes into a 1500 kg car going the opposite direction. How fast must the car be going to bring them both to rest in an inelastic collision?


