Free-body Diagrams: Draw a free-body diagram to represent each of the following situations. Include a dot to represent the system, all forces drawn as vectors (include friction when where applicable), and a vector (separate from the diagram) to indicate any acceleration.
1. A 20.0-kg box resting on a table. 
2. A fisherman yanking a fish vertically out of the water with an acceleration of 2.5 m/s2 using fishing line.
3. A 12.0-kg bucket lowered vertically at constant velocity by a rope in which there is 163 N of tension.. 

4. A person standing on a bathroom scale in an elevator accelerating upward. 
5. A falling sky diver with air resistance equal to one-fourth of his weight. 
6. After a person jumps from the roof of a house 3.9-m high, he strikes the ground below and bends his knees so that he decelerates.
7. A rope tied to a box runs vertically upward over a pulley with a weight hung from the other end. Draw a diagram for the the box and one for the weight.
8. A basketball player just before leaving the ground on a jump. 
9. A baseball (a) at the moment it is hit by the bat, and again (b) after it has left the bat and is flying toward the outfield. Ignore air resistance.
10. A 650-N force acts in a northwesterly direction. Draw a 650-N force vector in the correct direction so that the resultant of the two forces points westward? 

11. A girl walking across a “high wire” strung horizontally between two buildings 10.0 m apart. 

12. One 3.2-kg paint bucket is hanging by a massless cord from another 3.2-kg paint bucket, also hanging by a massless cord. Both the buckets are at rest. Draw a diagram for each bucket.
13. A person pushes a 14.0-kg lawn mower at constant speed with a force of 88.0 N directed along the handle, which is at an angle of 45.0º to the horizontal. 

14. At the instant a race begins, a 65-kg sprinter exerts a force of 720 N on the starting block at a 22º angle with respect to the ground. Draw the diagram for the sprinter.
15. A block on a smooth horizontal surface, connected by a thin cord that passes over a pulley to a second block which hangs vertically. Both blocks are at rest. Draw the diagram for the first block.
16. Three blocks on a frictionless horizontal surface are in contact with each other. A force is applied to block 1. Draw a free-body diagram for each block. 

17. A force of 48.0 N is required to start a 5.0-kg box moving across a horizontal concrete floor.

18. A person standing on a train accelerating at 0.20 g’s. 

19. A box sits at rest on a rough 30º inclined plane. 

20. A small box is held in place against a rough wall by someone pushing on it with a force directed upward at 28º above the horizontal. 

21. A block lying on an inclined plane is connected to a mass  by a massless cord passing over a pulley.


























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































