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Target 17
Additional topics
 in Trigonometry 

· The Law of Sines
· The Law of Cosines
· Vectors: Operations and Applications
· Components of Vectors and Unit Vectors
· Complex Numbers in Trigonometric Form
· Using DeMoivre's Theorem to find Powers and Roots of Complex Numbers
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Solving Triangle: Law of Sine and Law of Cosine 

[image: Image result for law of sines law of cosine]
There are 3 sides and 3 angles.  Problem will give any three and ask for the remaining three.
	Given 2 sides and 1 angle in between















	Given 2 sides and 1 angle not in between

	Given 2 angles and 1 side in between


	Given 2 angles and 1 side not in between














	Given 3 sides

	


Because of prevailing winds, a tree grew so that it was leaning 4o from the vertical. At a point    35 meters from the tree, the angle of elevation to the top of the tree is 23o. 
Find the height of the tree




[image: ]A boat is sailing due east parallel to the shoreline at a speed of 10 miles per hour. At a given time, the bearing to the lighthouse is S 70o E, and 15 minutes later the bearing is S 63o E (see figure). The lighthouse is located at the shoreline. What is the distance from the boat to the shoreline?





[image: ]To approximate the length of a marsh, a surveyor walks 250 meters from point to point , then turns and walks 220 meters to point (see figure). Approximate the length of the marsh.




[image: ]



[image: ]Area of Triangle 












Quantities such as force and velocity involve both magnitude and direction and cannot be completely characterized by a single real number. To represent such a quantity, you can use a directed line segment, called vector. The directed line segment  has initial point P and terminal point Q. 
Its magnitude (or length) is denoted by and can be found using the Distance Formula.
Component form  where a = (x2 – x1) and b = (y2 – y1)

Given R = (-4, 2)  S = (-1, 6)   O – (0, 0)  and P = (3, 4).  Show that  =   (same length and direction)
Let v is compent of RS, v = (___, _____).  		Let u is compent of OP,  u = (___, _____).  
Its length  = ?     	Direction, slope RS = 		Its length  = ? 	Direction, slope OP =
	
[image: ]Given  and  .  Find the component and magnitude of 
both algebra and graphically (geogebra.org). Stamp
    


 u + v					3u					2u – v 
	
[image: ]
[image: ]
Let  Find its unit vector and confirm that its magnitude is 1


The unit vector i (x-axis) and  (y-axis) are the standard unit vector.  Any vector v can be rewritten using standard unit vectors as 	
The unit vector in direction of v is  where  is direction angle
[image: ]
Given  and .  
Find direction angle of u and v, then the angle between u and v.  
Stamp graph


[image: ]Given  and  .  Find the component and magnitude of  (check by geogebra)

     u  v					u2v				(u 





[image: ]Given  and .  
Find angle between u and v (same last problem)



Given  and .  [image: ]Find the component and magnitude of vector m = u + v and n = u – v 
Find the angle in between vector m and n in two ways and check by graph. Stamp
[image: ]



Convert to trig form					Convert to standard form
						
[image: ]
Given two complex number  and  - 4i.  Find their product and quotient in both ways (algebra and trig)


Use De Moivre theorem find 		


Find three cube root of z = -2 + 2i
Target 17 Assessment

[image: ]A cruise ship travels at a bearing of 45° at 15 mph for 3 hours, and changes course to a bearing of 120°. It then travels 10 mph for 2 hours. Find the distance the ship is from its original position and also its bearing from the original position. 








Redo this problem using vector





Given vector v = 3i – j and u = -i + 2j.  Find the angle between two vectors in two ways







Given two complex number  and  + 4i.  Find their product and quotient in both ways (algebra and trig)







[bookmark: _GoBack]


Use De Moivre theorem find 	
image5.png
The Area of a Triangle Use the most appropriate formula to find the area of each
triangle below. Show your work and give your reasons for choosing each formula.
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Definitions of Vector Addition and Scalar Multiplication

us) and v = (v, v be vectors and let k be a scalar (a real
n the sum of  and v s the vector

=G F v ) s
and the scalar maltiple of k times u s the vector
k= K, ) = Gk, ). Scatr matiple
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Unit Vectors

In many applications of vectors,it is useful to find a unit vector that has the same.
direction as a given nonzero vector v. To do this, you can divide v by its magni-
tude to obtain

Unit ector n dirsction o v
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Definition of the Dot Product
‘The dot product of u = (i, ;) and v = (v,.v3) is

V=, g
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Angle Between Two Vectors
I s the angle between two nonzero vectors u and v, then
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Trigonometric Form of a Complex Number
The trigonometric form of the complex number = = a + biis

2= rlcos 6 + isin §)

where a = rcos 6,b = rsin 6, = /@ + B2, and tan 6 = b/a. The
‘number r i the modulus of z, and 6 is called an argument of 2.
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Product and Quotient of Two Complex Numbers

Letz, = ry(cos 6, + i sin 6) and 2, = ra(cos f, + i sin ) be complex.
numbers.

22 = ryrfeos(8, + 6) + isin(6, + 6,)] Product

a_n

B oos(6, = 6) +isin(6, — 6)} 2 #0  Quien
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Sine Rule

a b c

or sin(A) _sin(B) _sin(C)

sin(A) - sin(B) - sin(C)

(for finding sides)

Cosine Rule

(for finding sides)

a b c

(for finding angles)

b +c —a”

cos(A) = b
c

(for finding angles)
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Standard Formula Area = ; bh
Oblique Triangle Area = ; besinA = s absin C = 3 acsin B

Heron’s Area Formula Area = /s(s — a)(s — b)(s — ¢)




