 Big Exam #2, Physics 141 Schwartz, S2016, Name_________________________________________
1. You are driving West on Broad Street at 15 m/s in your 2000 kg truck, and are rear ended by a classmate doing a physics experiment in their 1000 kg economy car. The vehicles stick together and the speed of your truck goes to 20 m/s before you both apply the breaks and come to rest. You inspect your truck and notice that your bumper is crumpled 50 cm and the front of their car is crumpled 1.5 m. I’d like to know how great was the force on my truck. 
a) Make a good drawing indicating everything important
b) What happens with respect to momentum? Can you set up an equation?

c) What happens with respect to energy? Can you set up an equation?

d) What happens with respect to dynamics? Can you set up an equation?

e) What happens with respect to kinematics? Please draw the graphs of displacement, velocity and acceleration as a function of time as best you can with the information you have so far.
f) Which lens do you use to find the initial speed of your classmate’s car? Please find their initial speed.
g) Compare the change in momentum of your truck with that of the car with a supporting reason.

h) Compare the force on your truck with the force on their car.

i) Compare the acceleration of your truck with the acceleration of their car.

j) Compare the change in kinetic energy of your truck with the change in kinetic energy of the car. Were they the same? Were they equal and opposite? How do you know?
k) Could you set up a way to find the force between the cars? Can you find several ways? Please describe.
