Vectors

Objective
To learn how to resolve vector problems graphically, using the law of cosines, and vector components.  

Procedure

1.  Use a blank sheet of paper to graphically determine the resultant of the following vector problems:

a. A car is driven 125 km due west, then 65 km due south.  What is the magnitude of its displacement?  What is the direction of the resultant?

b. A shopper walks from the door of the mall to her car 250 m down a lane of cars, then turns 90( to the right and walks an additional 60 meters.  What is the magnitude and direction of her car from the mall door?  

c. A hiker walks 4.5 km north, then makes a 45( turn east of north and continues for 12.3 kilometers.  What is the magnitude of its displacement?  What is the direction?

d. What is the magnitude of your displacement when you follow directions that tell you to walk 225 m east, make a 90( turn and walk 350 m north, then make a 30( turn east of north and walk 125 meters? What is the direction of the resultant?

e. Path A is 8.0 m long and heading 60( north of east.  Path B is 7.0 km long in a direction due east.  Path C is 4.0 km long heading 315( counterclockwise from east.  Graphically add the hiker’s displacement in the order A, B, C. What is the direction of the resultant?

f. Graphically add the hiker’s displacement from (e) in the order C, B, A, and find the new resultant.  What is the direction of the resultant?

2.  Determine the actual values for the magnitudes, using trigonometry,  in letters a through f.  Determine the percent error for each of the values. 

3.  Determine the actual direction of the resultant, using trigonometry, for a through f.  Determine the percent error for each of the values.  

Data

For Step 1, hand in six plots.

For Step 2, complete the data table below

	
	Resultant from Graph
(step 1)
	Calculated Resultant

(step 2)
	Percent Error

	a.

(Pythagorean Theorem)
	
	
	

	b.

(Pythagorean Theorem)
	
	
	

	c.

(Law of Cosines)
	
	
	

	d.

(Law of Cosines)
	
	
	

	e.


	
	
	

	f.


	
	
	


3.  From step three, complete the data table below

	
	( from Graph
(step 1)
	Calculated (
(step 2)
	Percent Error

	a.

(soh cah toa)
	
	
	

	b.

(soh cah toa)
	
	
	

	c.

(Law of Sines)
	
	
	

	d.

 (Law of Sines)
	
	
	

	e.


	
	
	

	f.


	
	
	


Questions for Further Research

1.  For each of the trials (a through f) determine the total distance traveled.  Why is the total distance traveled different from the displacement vector?

2.  What is a vector quantity?  How does it differ from a scalar quantity?  Give an example to help illustrate your answer.

3.  What is the resultant vector?  What are two different ways used to determine the resultant in non-right triangle?


