Problem Set #11 Due on the last day of classes, Week 11, day 4.
1. The classic “notorious ladder problem”: why does a ladder not slip when you stand on it at the bottom, but then it slips as you go higher? Please see the video assigned for Friday, Dec. 4. For solutions.
Part j) what would changing the angle do? It would lower the torque due to the force of gravity because the perpendicular (horizontal) component of the distance up the ladder is less. It would also increase the torque due to the normal force of the wall. Both of these would decrease the normal force provided by the wall, and would thus make the ladder less likely to slip. However, the danger here is that if you lean backwards, especially when you are at the bottom, you could move the center of mass to the other side of the base of the ladder and tip the ladder over. … So the best thing to do is keep the ladder at ~ 55 degrees, but put the base in a small hole, so it can’t slip… no?
2. A bicycle is a beautiful thing to me!  Imagine that I can put a constant force (perpendicular to the radius of rotation) of 200 N onto the pedal that is 20 cm long, and am able to maintain that force for some time as I pedal along.  Let’s say that I am rotating the pedals at 60 rotations per minute. Imagine that I am riding up at constant speed against wind friction. The solution to these is in the video posted for Thursday, Dec. 3.
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3.  According to the hydrodynamic flow equations you’ll learn in PHYS-132, the speed of water coming from a 200 PSI fire house is about 45 m/s. Wikipedia claims these hoses are 25 mm in diameter. Imagine if you were hit with water by one of these hoses, like if you were protesting government support of fossil fuels, and the city called in the fire department to clear the area (please see some drama: https://www.youtube.com/watch?v=K3Iv9okL4QU). I’d like to know the force that this water puts on someone’s body. Let’s model the water as a moving column that hits you and disperses in all directions (360() perpendicular to its original direction of travel, as in the figure of the demonstrator at right. The solution for this is in the video posted for Friday, Dec. 4.
#4 - #15, The above problems are a just a few that come to mind that I have assigned students in past years. I am purposely assigning very little this week in order to allow you time and energy to look at past material to study for the final exam. I suspect that you’ll do this as you see most effective.
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