Physics Challenge Question 8:  Tractor pulling

Due in class 11/10/2008

A tractor of mass m is connected to a trailer by a rope.  The rope can carry 7,000 N before it breaks.

Part 1  (1 point)
Draw a free-body diagram of the trailer before the tractor starts pulling it.  Be sure to label the different forces acting on the trailer.  What is the net force?

Part 2  (1 point)

The tractor now starts pulling the trailer with a force (let’s call it Fpull).

Draw a free-body diagram of this situation.  (Be sure to include friction.)

Part 3  (2 point)

The trailer accelerates at 3 m/s2.  As it drags across the ground, a frictional force of 1,000 N acts in the direction opposite its motion.  However, the rope breaks.

Using the rope’s breaking strength of 7,000 N, what can you say about the mass of the trailer?  (For partial credit, you can solve this without the friction present if you like.)

Part 4  (1 point)

The driver replaces the rope and tries again.  Having learned his lesson, he now pulls the trailer with a resulting force of just 2,000 N.

However, suddenly a gust of wind pushes him directly sideways.  As this happens, the driver measures the total force to be 2,500 N.

What was the force of the wind?














































