Example 1: A 200 g ball is lifted upward on a string.  It goes from rest to a speed of 2 m/s in a distance of 1.0 m.  What is the tension (assumed to be constant) in the string?
a) Use Newton's 2nd law

b) Use the work energy theorem

Example 2: A 1000 kg car is rolling slowly across a level surface at 1.0 m/s.  The doors are locked, so you can't get inside the car to use the brakes.  Instead you run in front of the car and push on the hood at angle of 30° below the horizontal.  How hard must you push to stop the car in a distance of 2 m?

Example 3: A 1.0 kg block moves along the x-axis.  It passes x = 0m with velocity vx = 2 m/s.  It is then subjected to the force shown on the graph.

a) Which of the following is true?

The block gets to x = 5 m with a speed greater than 2.0 m/s.


The block gets to x = 5 m with a speed exactly equal to 2.0 m/s.


The block gets to x = 5 m with a speed less than 2.0 m/s.


The block never gets to x = 5 m.
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b) Calculate the block's speed at 5 m if it can get there. Or calculate where the block reaches a zero velocity if it doesn't get to x = 5m. 

Example 4: A 200 g block on a rough surface with k = 0.8 is pushed against a spring with spring constant 500 N/m, compressing the spring 2.0 cm.  If the block is released, with what speed is it shot away from the spring?

Example 5: A rope with tension of 30 N pulls a 2.0 kg box up a rough (k = 0.3), 2.0-m-long, 30° incline. What is the speed of the box at the top?
Answers
Example 1: 2.36 N

Example 2: 288.7 N

Example 3: a) the block gets to 5 m with a speed greater than 2 m/s, b) 3.16 m/s

Example 4: 0.828 m/s

Example 5: 5.50 m/s
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