
ENERGY, WORK, & POWER
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(1)
A rod is pivoted at one end, has a mass of 1 kg and length of 0.5 m.  Neglect the friction at the pivot.  It is released from rest in a horizontal position.  What is its angular velocity when it is vertical?

(2)  
A gold hula hoop, a solid copper cylinder, a solid iron sphere, and a cube of wood enter a pure rolling race. Each starts from rest at the top of an inclined plane that is 19.6 m high and 58 m long.  The cube needs some help, so the hoop, cylinder, and sphere agree to let the cube pour water on its portion of the inclined plane (it is below freezing) so it can slide down the inclined plane without friction.  Find the speed of each object at the bottom of the inclined plane, ignoring air resistance.

(3)
A constant torque of 25.0 Nm is applied to a grindstone whose moment of inertia is 0.130 kgm2.  Find the angular speed after the grindstone has made 15.0 revolutions if it starts from rest.  Come up with two different ways to arrive at the correct answer.
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(4)
A cord is wrapped around the rim of a uniform flywheel (disk) of radius R = 0.2 m and mass M = 10 kg.  A mass of m = 10 kg is suspended from the cord 10 m above the floor.


(a)
What is the linear acceleration of ‘m’ going down?


(b)
How much time does it take the mass to hit the floor?


(c)
What is the velocity when the mass hits the floor?


(d)
What is the tension in the rope?   

(5)
An 800-N merry-go-round is a solid disk of radius 1.50 m. It is started from rest by a constant horizontal force of 50.0 N applied tangentially to the cylinder. The force is applied for 3.00 seconds.  Determine the following quantities:


(a)
Rotational inertia


(b)
Angular acceleration 


(c)
Final angular speed 


(d)
Net work done 


(e)
Radial acceleration at the edge


(f)
Tangential acceleration at the edge


(g)
Average power output


(h) 
Instantaneous power at 3.00 seconds


