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PART II
	Margin Notes:
Margin Notes: 
List tips or tricks for solving distance & displacement problems. Or create your own sample problems! 


	Let's clarify what we learned previously about distance and displacement by re-defining each of these words. Distance is a scalar measurement of the ground covered by an object moving between two locations; it is measured along the actual path an object follows. Displacement is a vector measurement of the shortest straight-line distance between two locations, regardless of the path travelled. Displacement is direction-aware, rather than path-aware, and must include the direction of the displacement relative to the starting point. 
How far does the Earth travel in one year? In terms of distance, quite far—the circumference of the Earth's orbit is nearly one trillion meters—but in terms of displacement, not far at all (zero, actually). At the end of a year's time the Earth is right back where it started from; even though it has travelled all the way around the Sun, in terms of displacement, the Earth hasn't gone anywhere.

My friend Mike in New York occasionally rides his bicycle from Manhattan to New Jersey in search of discount soba (そば) noodles at a Japanese grocery store on the other side of the Hudson River. Getting there is a three step process:

1. Follow the Hudson River 8.2 km upriver. 

2. Cross using the George Washington Bridge bike path (1.8 km between anchorages). 

3. Reverse direction and head downriver for 4.5 km. 

The distance traveled is a reasonable 14 km, but Mike’s displacement is a mere 2.7 km north. His destination is actually visible from the start. Maybe Mike should buy a canoe!
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The distance an object travels can NEVER be less than its displacement. Why? Because displacement, by definition, is the shortest straight-line distance between the object’s starting and ending points. Furthermore, when an object changes its direction of motion, displacement takes this direction change into account. Heading in the opposite direction (moving in a negative direction back towards the starting point) effectively begins to cancel whatever displacement there once was. 

Remember that a vector quantity such as displacement is direction-aware, whereas a scalar quantity, such as distance, is ignorant of direction.  To aid in vector descriptions of motion, physicists often include arrows to show direction. Notice that in the diagram of Mike’s motion, you can see an arrow describing the direction of his displacement. This is an example of a vector diagram. Vector diagrams are diagrams that depict the direction and relative magnitude of a vector quantity using a vector arrow. In a vector diagram, the larger the magnitude, the longer the arrow. 
Vector diagrams can be used to represent any vector quantity. In future studies, vector diagrams will be used to represent a variety of vector quantities including velocity (v), acceleration (a), force (F), and momentum (p). You should become familiar with the concept of using a vector arrow to represent both the direction and relative size (magnitude) of a quantity. It will become a very important representation of an object's motion as we proceed further in our studies of the physics of motion (kinematics).
Your Turn: Practice Problem #1

Mr. Flynt watches football games from the top of the bleachers. He has purchased several seats in the same row so that he can pace back and forth to get the best view. The diagram below shows several of Mr. Flynt’s positions at various times during a game. At each marked position, Mr. Flynt makes a "U-turn" and moves in the opposite direction. In other words, Mr. Flynt moves from position A to B to C to D. What is Mr. Flynt's resulting displacement and distance of travel? 

Distance travelled: __________

Displacement:  _____________


Practice Problem #2

The GMS lacrosse team is undergoing strength and conditioning training. What is the displacement of the GMS cross-country team if the athletes begin at the school, run 10 miles and finish back at the school? Explain your answer!
Practice Problem #3

Mrs. Flynt must walk around a table to help a student. She walks forward two meters, and turns left (90°). She walks forward one meter, and turns left again (90°). She then walks forward for two more meters. Draw a figure representing the path Mrs. Flynt travelled.  Then use a vector diagram to show her displacement. Finally, record both her distance and displacement in the space provided.
Your diagram:
Distance travelled: ____________

Displacement: _______________
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