Problem Set #2 due beginning of class, Tuesday Jan 19. Remember to start each questions with a description of what concept is central to your strategy and why. Don’t forget your 4 lenses
#1 Tracker Assignment, Please give this “the old college try”. If you can’t get it to work on your computer (I never got it to work with mine), then please have someone in your group show you how they got it to work on their computer. Otherwise, try doing it with Excel as I do with my motion on the track. Above all, don’t let this get you down, it’s not worth it. 
Due Monday, October 4th 
Purpose: In this assignment you will familiarize yourself with the Tracker software.
Parts:

You can find the grasshopper file at: https://www.youtube.com/watch?v=EoT_4B-gbRI&src_vid=O-JVepPdZbY&feature=iv&annotation_id=annotation_951640825 
1. Watch Smarter Every Day. Download the “Raw Grasshopper Jump Video” file located above. (The link at the end of the Smarter Every Day video is unreliable).

2. Read the Instructions also located adjacent to this document on the Wikispaces website.

3. Repeat the Grasshopper experiment as described in the Smarter Every Day Video using the Tracker Software and come up with the acceleration of this other grasshopper video.
4. Do the best you can by using Tracker, Excel, or any other means to measure the acceleration of the Grasshopper. If you look in the lower left corner of the video, you’ll see that the time is given to the millionth of a second and that the grasshopper begins the hop around 14 hours, 33 minutes, 26.6 seconds. You will have to make your own scale based on the length of the leg, but this is very doable. Do as good a job as you can.
#2 On Thursday, we take kinematic movies or objects. Provide graphs of your movement as a function of time – displacement-t, velocity-t, acceleration-t, net force-t, kinetic energy-t, power-t. What is the maximum power that you provide? 
#3 Cars.  a 1000 kg car starts from rest and accelerates with uniform acceleration to 30 m/s in 5 seconds. 
a) What was the average power put out by the car’s engine? Please put answer in Watts and HP.
b) Is 30 m/s a very high velocity for a car? 
c) What was the average force put out by the engine? 
d) Find the instantaneous power it is putting out at 30 m/s – To do this, you might ask yourself about the energy versus time graph. 

e) Then I lock up the wheels providing 10,000 N of force to slow us down, how long are the skid marks?
#4 In the last problem set, you dropped a 5 kg box from 60 meters and it hit the ground at  ~35 m/s. This time, you throw the box downward from 60 meters height with an initial speed of 35 m/s. What is the speed when it hits the ground? 

a) Find the speed that it has when it hits the ground. 
b) What if I throw it upwards at 35 m/s, what is the speed when it hits the ground? 
c) What if I throw it straight off the cliff at 35 m/s horizontally, what speed does it have when it hits the ground now? 
d) Can I throw a 5 kg box at 35 m/s? Please back up your answer.
#5 A family is out sledding. The child has a mass (in the sled) of 20 kg, the mom in her sled is 60 kg. The dad is 70 kg. The child has an initial speed of 4 m/s but has to go up a hill 1 m high, so the dad gives the child a 100 N push for 2 meters before the hill. Then the child goes up the hill and runs into mom in her sled. The sleds stick together and move off on the frictionless snow.

a) Please find the child’s speed after the push, after the hill, and after the collision with mama.

b) Please find the acceleration during the push. 
c) Please find the mechanical energy “lost” in the collision… what does “lost” mean?
d) Please find the average power the dad put out pushing the child. 
e) Please find the maximum power the dad put out pushing the child. 
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#6 My mass is 70 kg, and the mass of my bike is 10 kg. I’m riding my bike at a constant speed of 10 m/s. After 1s, my displacement is -5 m, I see a car, apply a constant force, and slow to a stop over a period of two seconds. Please graph my acceleration, velocity, and displacement as a function of time.  Label the axes correctly. Please find:
a) the force exerted by my breaks. 
b) and the work done by my breaks and the average power. 
c) Was energy conserved in this process? How? 
