Pre-Calculus Lesson Plans Unit 12   4th  term 2013
April 1st  – April 17th  
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Vectors
	Date
	Topic
	Assignment
	Did it (

	Monday 

April 1st  
	Intro to Vectors – Draw/Magnitude     
                                                       NOTES p. 1&2
	Worksheet  
                         p. 8
	

	Tuesday

April 2nd 
	Repeat yesterday’s lesson                    
	
	

	Wednesday
April 3rd 
	Geometric Vectors                               
                                                            NOTES p. 3
	Worksheet 
                         p. 9
	

	Thursday

April 4th 
	Repeat yesterday’s lesson                    
	
	

	Friday 

April 5th 
	Quiz: Drawing Vectors and Magnitude
	
	

	Monday 

April 8th 
	Algebraic Representation of Vectors   
                                                            NOTES p. 4
	Worksheet
                       p. 10
	

	Tuesday

April 9th 
	Vector Operations - Dot Product   
                                                            NOTES p. 5
	Worksheet
                       p. 11
	

	Wednesday

April 10th 
	Quiz: Geometric and Algebraic Vectors (includes dot product)
	
	

	Thursday
April 11th 
	Vector, Parametric and Rectangular Equations   
                                                     NOTES p. 6 & 7
	Worksheet
                       p. 12
	

	Friday
April 12th   
	Vector, Parametric and Rectangular Equations (continued)   
	
	

	Monday
April 15th   
	Quiz : Dot product and Vector Equations 
Wrap up Unit 12
	Worksheet
                       p. 13
	

	Tuesday
April 16th  
	Review 
	Study for Test
	

	Wednesday
April 17th 
	Test – Unit 12 – Vectors
	Print out Unit 13
	


April 1st/2nd  - NOTES

Intro to Vectors – Drawing and Magnitude


Vector: any quantity that has both magnitude and direction.


It can be measured geometrically as a directed line segment. 
[image: image1.wmf]


[image: image2.wmf]AB

is the line segment from the initial point A (tail) to the terminal point B (head or tip).

The vector  
[image: image3.wmf]BA

is called the opposite of 
[image: image4.wmf]AB

and is denote –
[image: image5.wmf]AB

.  Vectors 
[image: image6.wmf]AB

and 
[image: image7.wmf]BA

have the same length but opposite directions. 


The length of 
[image: image8.wmf]BA

is also called the magnitude or norm of 
[image: image9.wmf]BA



A vector can also be denoted by a single letter in bold   v or a single letter with a ray above  
[image: image10.wmf]v

v

.


Two vectors of the same length and making the same angle to the horizontal are called equivalent vectors.












Examples on next page (p. 2) (
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For the given vectors, state the magnitude, then for numbers 1-12 draw the resultant vector and state its
magnitude on the separate graph below.
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7.   2v – w










8.    w – b










9.  a + b + v










10.  w – a + b
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April 3rd/4th - NOTES 


Geometric Vectors 

1)  In 
[image: image11.wmf]ABC

D
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A) Find an expression for w in terms of u and v.  
B)  
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2)  In 
[image: image16.wmf]ABC

D

, 
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, where P is 

the midpoint of side BC.  Find an expression for

v in terms of u and w.

3)  Use parallelogram ABCD.  Determine whether the given statement is true or false.  
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C)  
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  E)  
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I)  
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  J)  
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4)  Find a vector joining two lettered points in the diagram above that is equivalent to the given vector.

K)  
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[image: image32.wmf]CDDA

-

uuuruuur


    
N)  
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O)  
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P)  
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5)  Use the picture to determine whether the given statement is true or false.
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A)  
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C)  
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D)  
[image: image39.wmf]GHED
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[image: image40.wmf]EDGH

+=+


F)  
[image: image41.wmf]ABKG0
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April 8th - NOTES  

Algebraic Representation of Vectors

The component form of the vector with initial point A = 
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 and terminal point B = 
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is given by
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    (always “terminal minus initial”)

The magnitude (or length) of v is given by
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1. Give the component form of vectors 
[image: image53.wmf]AB

and 
[image: image54.wmf]CD

.

2.   Find 
[image: image55.wmf]AB

 and 
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   (magnitude)
II.  Definitions of Vector Addition and Scalar Multiplication

Let u = 
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,

 and v = 
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 be vectors and let k be a scalar (a real number).

Vector addition:

u + v =  
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Vector subtraction:  

u  –  v = 
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Scalar multiplication:  
kv =  k
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Answer the following questions.  

3.  If 
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b. 
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c. 
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4.  If  
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 and A = 
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, Then find point B.

5.  Find the Coordinate of point P if A = (-2, 4) and B = (7, 16) and P is 
[image: image72.wmf]2
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 of the way from A to B.
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III. Use the Diagrams to answer the following questions.  

6.  Write 
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 in component form.



Polar form 
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7.  Write 
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 in component form.


8.  Write  
[image: image79.wmf]F
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in component form.
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April 9th – NOTES

   Vectors and the Dot Product

Dot Product
If  v = 
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 and w = 
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, then the dot product of v and w is given by:





[image: image82.wmf]2

1

2

1

y

y

x

x

+

=

·

w

v


In words, you add the products of corresponding components.  

Dot products are scalars (not vectors).

Ex 1 – Find the dot product of:
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Angle Between Two Vectors
To find the angle (
[image: image84.wmf]q

) between to vectors v and w use:
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Think:  The dot product over the product of the lengths.

Ex 2 – Find the angle between v = 
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 and w = 
[image: image87.wmf]3

,

2

-

-

 to the nearest tenth of a degree.

Orthogonal Vectors
Two vectors v and w are orthogonal (perpendicular) if and only if   
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Ex 3 – a) Determine if the following vectors are perpendicular using the dot product.  

            b) If not 
[image: image89.wmf]^

 determine if they are parallel using slope.
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April 11th/12th - NOTES 

Parametric and Vector Equations

I. Vector form of a line
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The Direction Vector gives us the slope: 
What is the slope of the line? ___________
Write the Rectangular form of the line: (use point-slope)
Write the Parametric form of the line:

2: 
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3: 
[image: image98.wmf]x

,

y

=

-

3

,

-

3

+

t

1

,

2


What is the slope of the line?



What is the slope of the line?

Write the Rectangular form of the line:  


Write the Rectangular form of the line:  

Write the Parametric Form of the line:


Write the Parametric Form of the line:

II. Write the following in Vector and Rectangular Forms.
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III. Write the following in Vector and Parametric Forms.

6:  The line joining A = (-2, 4) and B = (3, 2).
6: The line with a y-intercept of -3, and x-intercept of 7 as a vector equation.

7: The line 
[image: image101.wmf]x
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 as a vector equation

IV. Parallel lines and Vectors.

In the vector equation: 
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 represents the slope of a line, we can use this to help determine if two lines are parallel.

8: A line has a direction vector of (-3, 4).  

What is its slope?



Name another direction vector with the same slope.
9: Determine if the following vector equations of a line are parallel?  Explain why or why not.

a. 
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b. 
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c. 
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10: Find a vector equation through (-1, 4) and parallel to the line 
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HOMEWORK: 

Mon/Tues April 1st/2nd  


Drawing Vectors and Magnitude

Draw the vectors and find the magnitude.  Use graph paper below.
1) 
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HOMEWORK: 

Wed/Thur April 3rd/4th  


Geometric Vectors



I. Quadrilateral ABCD is the parallelogram shown below.  Tell whether each of the following is true or false.

1)  
[image: image120.wmf]BCBABD
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2)  
[image: image121.wmf]BCBABD
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3)  
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     4)  
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     6)  
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II. Complete the following statements using the above quadrilateral ABCD.

9)  
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10) 
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11)  
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12)  
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13)  
[image: image132.wmf]ABAD

+=

uuuruuur



14)  
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15)  
[image: image134.wmf]AODOAO
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16)  In the diagram M and N are midpoints of PQ and PR.  Let a = 
[image: image135.wmf]MP

 and b = 
[image: image136.wmf]PN

.  

A)  Express 
[image: image137.wmf]MN
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 in terms of a and b. 
B)  Express 
[image: image138.wmf]QR
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 in terms of a and b.


17)  Using the diagram at the right let 
[image: image139.wmf]uAB
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A)  Find 
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B) Find 
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C)  Find 
[image: image144.wmf]vw
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D)  Find 
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18)  Draw rectangle PQRS with 
[image: image146.wmf]PQ4
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 and 
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 B)  
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 C)  
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19)  PQRS and PSTU are parallelograms.  
A)  
[image: image151.wmf]RSRQ?
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B)  
[image: image152.wmf]SPST?
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C)  
[image: image153.wmf]TUUP?
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D)  
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20)  ABCD is a parallelogram with diagonals intersecting at O.  

If 
[image: image155.wmf]ABx
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, express the following in terms of x and y.  

A)  
[image: image157.wmf]BC
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            B)  
[image: image158.wmf]CD
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               C)  
[image: image159.wmf]AC
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     D)  
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uuur

  
         E)  
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HOMEWORK: 

Monday, April 8th   
Algebraic Representation of Vectors
1) a)  Study the diagram and give the component form the vectors 
[image: image162.wmf]AB

,  
[image: image163.wmf]BC

, and 
[image: image164.wmf]AC
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     b)  Find 
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     c)  True or False?
1)  AB + BC  =  AC
      
2)  ||AB|| + ||BC|| = ||AC||


2)   If v = 
[image: image166.wmf]2

,
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 and u = 
[image: image167.wmf]0

,

3

, find: 




3)   If v = (3,40°), write 2v and -v











       in polar form.

a)  3v

b)  v + u 
c)  v – u

d)  2v + 3u

4) a)  If 
[image: image168.wmf]2
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 and point A = (4,0), find point B.

b)  If 
[image: image169.wmf]1
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 and point D = (8,8), find point C.

5) Find the requested point.




6) Find the coordinates of point P.
a)  If 
[image: image170.wmf]3
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, and A = (3,-2), find B.


a)  A = (0,0), B = (6,3), and P is 1/3 of the way from A to B.

b)  If 
[image: image171.wmf]4
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 and B = (-1,2), find A. 


b)  A = (1,4), B = (5,-4), and P is ¼ of the way from A to B.

c)  If 
[image: image172.wmf]1

,

1

-

-

=

AB

 and A = (0, 5), find B. 


c)  A = (7,-2), B = (2,8), and P is 4/5 of the way from A to B.

7) Let v = 
[image: image173.wmf]3

,
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 and w = 
[image: image174.wmf]2

,
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. Find:
a)  ||v||

  
       b)  ||v + w||


         c)  ||5v – 3w||


 d)  || – w||



HOMEWORK: 

Tuesday, April 9th    


Dot Product

Find the dot product of each pair of vectors.

1)  (4, 3) •  ( 2, 5)

2)  (3, 4) • (5, 2)


3)  (12, 7)• (-2, 3)


4)  (14, 9) • (-3, 4)

5)  (1/2, 1/4) • (2, -1)

6)  
[image: image175.wmf])
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7)  
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8)  (1/6, 1/3) • (3, -1)


Find the measure of the angle between the given vectors.

9) (3, 4) • (-4, 3)


10)  (5, 5) • ( -2, -2)


11)  
[image: image179.wmf])
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Determine whether the given pairs of vectors are parallel, perpendicular or neither.  SHOW ALL WORK as demonstrated in notes.
12)  (2, 4) • (-2, 10)


13)  (5, 8) • (-16, 10)


14)  (-5, 15) • (1, -3)

15)  (-7, 21) • (2, -6)


16)  (4, 17) • (-2, 5)


17)  (7, 19) • (-3, 8)


HOMEWORK: 

Thur/Fri  April 11th/12th    

Parametric and Vector Equations

I. A line has the given vector equation.  For each: 

a) write a pair of parametric equations for the line      b) write a rectangular equation for the line
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II. A line has the given parametric equations: 


a) write a vector equation of the line

b) write a rectangular equation of the line
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III. If A = (0, 2) and B = (2, 4) find the following.

6) The slope of the line AB

7) a direction vector for of line AB
 
8) a vector equation of the line

IV. Find a vector equation and corresponding parametric equations for the specified line

9) the line joining (2, -3) and (1, -2)


10) the line with x-intercept of 5 and y-intercept of -2

11) the line 
[image: image186.wmf]24
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12) the line 
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V. Find a vector equation for the following.

13) the line through (-2, -3) and parallel to the line
[image: image188.wmf](,)(2,4)(1,3)
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14) the line through (7, 9) and parallel to the line
[image: image189.wmf](,)(8,1)(2,3)
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15) Find a vector equation of the line through (3, -2) parallel to the line 
[image: image190.wmf](,)(8,1)(4,1)

xyr
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VI. Answer the following.

16) A line has a direction vector (4, -1).  What is its slope?

17) A line has a direction vector (8. -2)  What is its slope?

18) Explain why the following lines are parallel: 
[image: image191.wmf](,)(8,1)(4,1)
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 and 
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HOMEWORK: 

Monday, April 15th 


Review of Vector Operations and Equations  


Given 
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4) 2u – 3v


Determine whether or not u and v are parallel.
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[image: image201.wmf](7,3)

u

=

; 
[image: image202.wmf](7,3)

v

=



8)  
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Given 
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12) Find the measure of the angle between 
[image: image211.wmf](1,1)
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and 
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13) Find the measure of the angle between 
[image: image213.wmf](0,8)
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Determine whether u and v are perpendicular, parallel, or neither.
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17) Given x = 2 + 2t        y = 1 + t


a)  write a vector equation


b)  write a rectangular equation

18)Given  A (1,3)
B (5, -2)

     
a) write a vector equation of AB
   b) write a pair of parametric equations      c)write a rectangular equation
Determine the value of k for which each pair of vectors is parallel and the value of k for which the vectors are perpendicular.
19)  (2, 9 ),  (4, k)

20)  (3, 10),  (5, k)
21)   (k, 1),  (k, -2)

22)   (13, 8),  (k, 2)
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