PHYS117 – Dynamics & Waves –2016W1 	Tutorial week 9	

Aims of this week’s tutorial: 

1. Do some extra problems on Energy, power, work and vector dot product.
2. Prepare for this week's midterm


1. Make sure everyone knows the format of the exam (individual then group, same as MT1), where they need to go (people who usually sit in the front half of Hebb Theatre, go to WESB 100, upper half go to Henn 200)  and what material is being covered (up to and including chapter 13 in the text). Unlike the previous midterm, this one actually contributes significantly to the final grade.
Remind them that the date changed, the MT is Thursday Nov 3, 6-8pm.

2. There’s a mixture of problems here to have students work on. Everyone should get through the first two at least – these cover material that will appear on the midterm! I would suggest people spend some time working on these first, and then let them move on to  review for the midterm and catching up on learning logs (which should be part of their MT2 preparation.

3.  In terms of helping people prepare, you can ask them to select problems they are stuck on for you to go over how to do them (not do them for them), they can work on problems in their groups and ask for help  when they are stuck. 


Solutions: 
1a. mv2/2=kx2/2, I got 14.1 m/s
1b. Total energy at the bottom:  kx2/2 + mg(10 m) =  mg h + mN l (where N is the normal force on the slope and l is the distance along the slope travelled).
N = mg cos(30), l = h/sin(30). I find  h = 20.6 m

2. Integrate F dot dx. Since the plane moves only in the x direction, we just integrate the x component of the force, find ax +bx2/2.

3. Integrate F dot dx from  0 to infinity. = b/c


	Energy, power, work and MT2 prep	


1. The spring shown in the figure is compressed 50 cm and used to launch a 100 kg physics student. The track is frictionless until it starts up the incline. The student's coefficient of kinetic friction on the 30o incline is 0.15.

a) What is the student's speed just after losing contact with the spring?
b) How far up the incline does the student go?
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2. 13.21 An airplane flies in the positive direction along the x axis (relative to the ground), through crosswinds that exert a force F = (a + bx)x̂ + (c + dx)ŷ. Find the work done by the wind on the plane, and by the plane on the wind, in traveling from the origin to position x.


3. (13.18) A rail gun is a device like a train on a track, with the train propelled by a powerful electrical pulse. Very high speeds have been demonstrated in test models, and rail guns have been proposed as an alternative to rockets for sending into outer space any object that would be strong enough to survive the extreme accelerations. Suppose that the rail gun capsule is launched straight up, and that the force of air friction acting on it is given by F = be−cx , where x is the altitude, b and c are constants, and e is the base of natural logarithms. The exponential decay occurs because the atmosphere gets thinner with increasing altitude. (In reality, the force would probably drop off even faster than an exponential, because the capsule would be slowing down somewhat.) Find the amount of kinetic energy lost by the capsule due to air friction between when it is launched and when it is completely beyond the atmosphere. (Gravity is negligible, since the air friction force is much greater than the gravitational force.)
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