
Physics 121 - Spring 2001 - workshop module 4

Friction, work, energy

1. When stopping a car on an icy or wet road … or a dry road, for that matter … is it better to push the brake pedal hard enough to lock the wheels and make them slide or to push gently so that the wheels continue to roll?  What is the point behind "anti-lock disk brakes"?

2. Consider the system shown below.  The coefficient of kinetic friction between block A (with weight Wa) and the table top is (k.  (a) Calculate the weight Wb of the hanging block required if this block is to descend at constant speed once it has been set into motion.   (b) Suppose the coefficient of static friction is (s = 0.4 and the mass of A is 30 kg and the mass of B is 2 kg.  What is the force of friction on mass A now (assuming an initial condition of no motion)?  How will the system move as time increases? 


3. A traffic engineer claims that traffic lights timed so motorists can travel long distances between stops will improve air quality in a city.  Do you believe this?  Why or why not?

4. Crazy Jumpers Incorporated wants to test the elasticity of a new bungee cord without endangering anyone’s life.  While the clients are busy jumping from a bridge (using the older cords), the owner (M = 100 kg) is attached to a 10 meter length of the new cord and slowly lowered until he is hanging motionlessly.  At that time it is noted that the cord has stretched to a new length of 20 meters.  You can take g = 10 m/s2 for this problem.   

Make a FBD for the owner as he dangles (motionlessly) from the bungee cord.  

Using Newton’s 2nd Law, determine the spring constant for this bungee cord. 

Now that the spring constant of the new cord is known, the owner (who recently completed a physics course) performs a few quick calculations and then decides to do a trial jump using a cord of unstretched length L = 40 m.  He jumps from the 90m tall bridge as his assistants (who unfortunately never learned physics) watch with a mixture of fascination and morbid curiosity.  Your goal in this problem is to recreate the owner’s calculations to determine whether it was safe for him to jump.

5. Consider the drawing below.   In terms of m1, m2 and g, find the acceleration of each block in the system.  Assume there is no friction anywhere in the system.  Check your solution with limiting cases. 

Now, for the system considered in the question above, assume there is friction between m1 and the table surface.  What is the minimum value of (s that will keep the blocks from moving?  Why do I ask for (s and not (k?


6. A car is stopped by a constant friction force that is independent of the car's speed.  By what factor is the stopping distance changed if the car's initial speed is doubled?  Hint:  think about work and energy conservation.




























B





A








M2





M1












