
Phys 221 SI Session #13 

Topics: Mechanical Energy 

Intro discussion: Who would you rather fight: one grizzly bear or three wolves? 

1. A baseball is thrown from the roof of a 22.0-m-tall building with an initial velocity of 

magnitude 12 m/s and directed at an angle of 53.1° above the horizontal. What is the 

speed of the ball just before it strikes the ground? 

 

 

2. You are testing a new amusement park roller coaster with an empty car of mass 120 kg. 

One part of the track is a vertical loop with radius 12.0 m. At the bottom of the loop 

(point A) the car has speed 25.0 m/s, and at the top of the loop (point B) it has speed 8.0 

m/s. As the car rolls from point A to point B, how much work is done by friction? 

 

 

3. A 2.50-kg mass is pushed against a horizontal spring of force constant 25.0 N/cm on a 

frictionless air table. The spring is attached to the tabletop, and the mass is not attached to 

the spring in any way. When the spring has been compressed enough to store 11.5 J of 

potential energy in it, the mass is suddenly released from rest. 

a. What is the maximum speed of the mass? 

b. What is the maximum acceleration of the mass? 

 

 

4. A 0.150-kg block of ice is placed against a horizontal, compressed ideal spring mounted 

on a horizontal tabletop that is 1.2 m above the floor. The spring has force constant 1900 

N/m and is initially compressed 0.045 m. The spring is released and the block slides 

along the table, goes off the edge, and travels to the floor. If there is negligible friction 

between the block of ice and the tabletop, what is the speed of the block of ice when it 

reaches the floor? 

 

 

5. A wooden block with mass 1.50 kg is placed against a compressed ideal spring at the 

bottom of an incline of slope 30.0° (point A). When the spring is released, it projects the 

block up the incline. At point B, a distance of 6.00 m up the incline from A, the block is 

moving up the incline at 7.00 m/s and is no longer in contact with the spring. The 

coefficient of kinetic friction between the block and the incline is µk = 0.50. How much 

potential energy was initially stored in the spring? 


