
Date: 26 Feb. 2003

Course: SPH 3U1

Unit: Mechanics

Lesson 9a: Title: Trigonometry & Vectors

Bellwork:
draw angles of  30, 100, 200, 245, 310, -40 and -120 degrees

Lesson:

Go over where we measure angles from (our convention). How does the textbook represent angles?

(follows on from vectors)

** Any vector can be made by adding a vector along the x-axis and one along the y-axis.
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Note that Ax and Ay are at right angles!





(linearly independant)
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What do we get when we add Ax and Ay?

Let's assume that 
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 is 10 units long and that SYMBOL 113 \f "Symbol" = 40° .  How do we find 
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and 
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We need to use trigonometry to find 
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x

and 
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.

This is a very useful type of math that describes relationships between angles and sides of triangles. Note the triangles must have a right angle. 
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sine SYMBOL 113 \f "Symbol" = Opposite side/Hypotenuse

cosine SYMBOL 113 \f "Symbol" = Adj/Hyp

tangent SYMBOL 113 \f "Symbol" = Opp/Adj

(must memorize these relations)
SOH CAH TOA (Krakatoa - volcanic island in Indonesia that blew up in 1800s, explosion heard 3500 kilometers away in Australia,dust in air for 2 years reducing global temperatures and making beautiful sunsets) (2 O, 2 A, 2 H)

In our example: 
sin 40° is equal to what?
Ay / 10

Ay = ?   10 sin 40° not sin 400.  
Ay = 10 * 0.643 = 6.43

( Note: make sure that your calculator is in degrees. (
cos 40 = Ax/10
Ax = 10 cos(40) = 7.76

Now let's reverse the process:

You have two vectors Bx = -15 cm, By = 10 cm, find the magnitude and direction of 

.

1. do a quick sketch.


2. Use Pythagoras' theorem to find 

 (means magnitude)


 

Note: this is just like the formula for a circle, or the distance between two points, actually one point and the origin. -- i.e. the radius of a circle centred on the origin.

3. Use tanSYMBOL 113 \f "Symbol" to find the angle.  tan SYMBOL 113 \f "Symbol" = By/ Bx

tanSYMBOL 113 \f "Symbol" = 10/-15

SYMBOL 113 \f "Symbol" = tan-1 (10/-15)

    We use tan rather than sin or cos since it doesn’t rely on results of previous calculations.


Check to make sure that the angle is in the correct quadrant. -- if you need more symbols for angles use SYMBOL 102 \f "Symbol" (phi) and SYMBOL 106 \f "Symbol" (psi). or SYMBOL 113 \f "Symbol"1, SYMBOL 113 \f "Symbol"2.  We will be using the mathematical convention for angles. So the answer for this problem must be between 90 and 180 degrees.

Practice questions (trigonometry):
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