Geometry	Chapter 9
Lesson 9-6

Example 1  Write Vectors in Component Form
Write the component form of file_0.unknown
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Find the change in the x-values and the corresponding
change in y-values.
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	= x2 - x1, y2 - y1	Component form of vector
	= 2 - (-2), -1 - 3	x1 = -2, y1 = 3, x2 = 2, y2 = -1
	= 4, -4	Simplify.


Because the magnitude and direction of a vector are not changed by translation, the vector 4, -4 represents the same vector as file_4.unknown
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Example 2  Magnitude and Direction of a Vector
Find the magnitude and direction of file_5.unknown
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 for D(-1, 4) and E(1, -2). 
Find the magnitude.
|file_6.unknown
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|	= x2 - x1)2 + (y2 - y1)2) 	Distance Formula
	= 2 + (-2 - 4)2) 	x1 = -1, y1 = 4, x2 = 1, y2 = -2
	= 	Simplify.
	≈ 6.3	Use a calculator.

Graph file_7.unknown
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 to determine how to find the direction. Draw a right triangle that has file_8.unknown
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 as its hypotenuse and an acute angle at D.
tan D	= y2 - y1,x2 - x1)		tan = 	file_9.png
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	= 		Substitution
	= -3		Simplify.
mD	= tan-1 (-3)
	≈ -71.6	Use a calculator.

A vector in standard position that is equal to file_11.unknown
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 forms a -71.6° angle with the positive x-axis in the fourth quadrant. So it forms a 360 - 71.6 or 288.4° angle with the positive x-axis.

Thus, file_12.unknown
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 has a magnitude of about 6.3 units and a direction of about 288.4°.



Example 3  Translations with Vectors
Graph the image of XYZ with vertices X(-3, 3), Y(-1, 2), and Z(-2, 0) under the translation 
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 = 4, -5.
First, graph XYZ. Next, translate each vertex	file_14.png
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by file_16.unknown
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, 4 units right and 5 units down. Connect
the vertices to form XYZ.






Example 4  Add Vectors
Graph the image of pentagon ABCDE with vertices A(2, 2), B(4, 1), C(4, -1), D(2, -1), and E(1, 1) under the translation file_17.unknown
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 = -5, -2.
Graph pentagon ABCDE.
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Method 1	Translate two times.	
Translate pentagon ABCDE by file_21.unknown
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. Then translate 
ABCDE by file_22.unknown
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. 
Translate each vertex 1 unit right and 3 units down.
Then translate each vertex of ABCDE 5 units left 
and 2 units down.
Label the image ABCDE.
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Method 2	Find the resultant, and then translate.	
Add file_25.unknown
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= 1, -3 + -5, -2
	= -4, -5

Translate each vertex 4 units left and 5 units down.
Notice that the vertices for the image are the same 
for either method.


Example 5  Solve Problems Using Vectors
NAVIGATION  A cruise ship is traveling due north at 20 knots (nautical miles per hour).
a.	If the wind is blowing due east at 5 knots per hour, what is the resultant velocity and direction of the ship?
	The initial path of the ship is due north, so a vector	file_29.png
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representing the path lies on the positive y-axis
20 units long. The wind is blowing due east, so
a vector representing the wind will be parallel to
the positive x-axis 5 units long. The resultant path
can be represented by a vector from the initial point
of the vector representing the ship to the terminal
point of the vector representing the wind.
	
Use the Pythagorean Theorem.
	c2	= a2 + b2	Pythagorean Theorem
	c2	= 202 + 52	a = 20, b = 5
	c2	= 425	Simplify.
	c	= 	Take the square root of each side.
	c	≈ 20.6
	The resultant speed of the ship is about 20.6 knots.

	Use the tangent ratio to find the direction of the ship.
	tan 	= 	side opposite = 5, side adjacent = 20
		= tan-1 	Solve for.
		≈ 14.0	Use a calculator.
	The resultant direction of the plane is about 14° east of due north. Therefore, the resultant vector is 20.6 knots at 14.0° east of due north.

b.	If the wind velocity doubles, what is the resultant path and velocity of the ship?
	Use scalar multiplication to find the magnitude of the vector for wind velocity. 
	n |file_31.unknown
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|	= 2 |5|	Magnitude of nfile_32.unknown
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; n = 2, |file_33.unknown

thumbnail_21.wmf
a

v


| = 5
		= 2(5) or 10	Simplify.

	Next, use the Pythagorean Theorem to find the 	file_34.png
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magnitude of the resultant vector.
	c2	= a2 + b2	Pythagorean Theorem
	c2	= 202 + 102	a = 20, b = 10
	c2	= 500	Simplify.
	c	= 	Take the square root of each side.
	c	≈ 22.4

	Then, use the tangent ratio to find the direction of the ship.
	tan 	= 	side opposite = 10, side adjacent = 20
		= tan-1 	Solve for.
		≈ 26.6	Use a calculator.
	If the wind velocity doubles, the ship cruises along a path approximately 26.6° east of due north at about 22.4 knots.

