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1. A rollercoaster car, 300 kg with passengers, accelerates down a 65° hill. We will assume that friction is small enough that it can be ignored.
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a.
Draw a force diagram for the system of car and riders.

b.  Determine the value of the unbalanced force.

c. What is the acceleration of the rollercoaster down the hill?

 

 

 

 
2. A worker pushes a 7 kg shipping box along a roller track. Assume friction is small enough to be ignored because of the rollers. The worker's push is 25 N directed down and to the right at an angle of 20°. 
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a.
 Draw a force diagram for the block.

b.    Determine the unbalanced force.
c.     Determine the acceleration of the block. 

d.    Determine the normal force on the block.

 
3. A 70 kg box is pulled by a 400 N force at an angle of 30° to the horizontal. The force of friction is 75 N. 
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  a.
Draw a quantitative force diagram for the box.

b. Determine the acceleration of the box. 

 

  
4. The maximum force that a grocery bag can withstand without ripping is 250 N. Suppose that the bag is filled with 20 kg of groceries and lifted with an acceleration of 5.0 m/s2. 
a. Create a force diagram.
b. What is the unbalanced force of the bag? 

c. Do the groceries stay in the bag?
