807 AP Physics

Roychowdhury


Chapter 2     H.W # 3
Free Fall (Sec. 2.5) 

Draw a diagram for each situation. Some may find drawing velocity-time graphs useful. 

· Velocity pointing up is +ve, pointing down is –ve. Acceleration is always –ve. ; a = -10 or -9.8 m/s2 

· Position above the zero reference point is +ve and below is –ve. 
· Some problems may be multi-phase i.e the acceleration changes. You will need to address each phase separately noting that some quantities may carry over from one phase to the next.
1. As a science project, you drop a watermelon off the top of the Empire State Building, 320 m above the side-walk. It so happens that Superman flies by at the instant you release the watermelon. Superman is headed straight down with a constant speed of 35m/s. How fast is the watermelon going when it passes superman?

2. A small rocket, such as those used for meteorological measurements, is launched vertically with an acceleration of 30 m/s2. It runs out of fuel after 30 seconds. What is the max. height reached? With what speed does the rocket hit the ground?

3. A rocket is launched straight up with constant acceleration a. Four seconds after liftoff, a bolt falls off the side of the rocket. The bolt hits the ground 6.0s after it detaches from the rocket. What was the rocket’s acceleration? (denote any relevant unknowns with symbols and see your logic through till the end)

4.  A rocket is fired vertically upwards with a constant acceleration. It travels upward for 20s, after which it discards one of its modules (which is then in free fall). 10s after being discarded the module is observed to be ascending with a speed of 20 m/s.  (a) What is the acceleration of the rocket? (b) How high does the module travel before turning back to return to Earth? (c) How long does it take to return to Earth from the time that it was ejected?

5.   A helicopter flying Dr. Evil takes off with a constant upward acceleration of 5.0 m/s2. Secret agent Austin Powers jumps on just as the helicopter lifts off the ground. After the two men struggle for 10s, Powers shuts off the engine and steps out of the helicopter. Assume the helicopter is in free-fall after the engine is shut off. (a) How long after the power being shut off does the helicopter crash to the ground? (b) Powers deploys a jet - pack strapped to his back 5.0 s after leaving the helicopter, and then he has a constant acceleration upwards of 2.0 m/s2. How far above the ground is Powers when the helicopter crashes into the ground?   (This one is long but not tricky!)

PAGE  
2

