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PHYSICS UNIT VII ENERGY: WS 3-Work and Energy Problems

1. A 102 kg object moves in a horizontal straight line with an initial speed of 53 m/s.  If it is stopped along that line with a deceleration of 2.0 m/s2,

 (a) use Newton’s 2nd law to determine what magnitude of force is required

 (b) use a kinematic equation to determine what displacement it travels through while decelerating

 (c) what work is done by the decelerating force on the object?

2. To pull a 50 kg crate across a frictionless floor, a worker applies a force of 210 N, directed parallel to the floor.  As the crate moves 3.0 m, what work is done on the crate by (a) the worker’s force, (b) the weight of the crate, (c) the normal force of the floor on the crate?

3.   A 200. kg box is pulled at constant speed by the little engine pictured below.  The box moves a distance of 2.5 m across a horizontal surface.  
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a)
Draw a force diagram of all relevant forces acting on the box.   

b)
How much energy is transferred(work) by the engine?

c)
What type of motion would occur if the engine pulled with a force of 500 N?


Modify your force diagram and apply Newton's 2nd Law.

d).
How far could the box in above be pulled at constant velocity  with the expenditure of 8,000 J of energy?

4. If a Saturn V rocket with an Apollo spacecraft attached has a combined mass of 2.9 x 105 kg and is to reach a speed of 11,200 m/s, how much kinetic energy will it then have?

[image: image1.wmf]5.  Mr. and Mrs. Jones(combined mass of 155 kg) ride an elevator moving at constant speed from the 3rd floor(h=7.5m  to the 8th floor(h= 20 m).


What is the gravitational potential energy of the couple at the ground floor?,  3rd floor?, and 8th floor?

6.  A block moves in a straight line on a horizontal frictionless surface under the influence of a force that varies with position as shown on the graph.  How much work is done by the force as the block moves from the origin to x = 8.0 m?










7. A bullet with a mass of 10. g is fired from a rifle with a barrel that is 85 cm long.  

     Assuming that the force exerted by the expanding gas to be a constant 5500 N, what  speed would the bullet reach?

8. A baseball (m = 140 g) traveling at 30. m/s moves a fielder's glove backward 


35 cm when the ball is caught.   What was the average force exerted by the ball on the glove?
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