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| Math 1060 ~ Trigonometry
22 The Unit Vector and Vector Applications
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b ¢ In this section you will:

* Use vectors in component form to solve applications.
E= a +b’ ‘2“1’00@ * Find the unit vector in a given direction.

* Perform operations on vectors in terms of i and j.

e Use vectors to model forces.



The Unit Vector 0 = MV\H' vector

It is often useful in solving problems to find a vector in the same direction as the
given vector, but of magnitude 1. This is called a unit vector. If||v|| = 1, then #

is a unit vector.  direction o ¥

If v 1s a nonzero vector, then — ” ” 1S a unit vector in the direction of v.
A%

Ex 1: Find a unit vector in the direction of v = (3,-4).
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The Principal Unit Vectors

It is also useful to have names for the pr1n01pa1 unit vectors.

* The vector l is defined by i 1= (1,00, —>7T At~
N O
 The vector ] is defined by j ] 0,1) 'T ~ <a ‘57 ac ba

This gives us another way to describe Vectors Thus {a,b) may also be at + bj

Ex 2: Describe the vector from example 1 in terms of unit vectors.



Applications of Vectors

Vectors are useful in airplane navigation.

Ex 3: Aplane is flying N 30° E at 400 mph and the wind is blowing west at
40 mph. What is the effective dirsction and speed of 31},6 ple'l\ne?

a) Draw a picture. w__l? E ' ~e F = vector
b) Place the vectors for proper addition. ‘Eﬂ .?hML
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Vectors may be used to analyze forces acting on an object.

Ex 4: Two forces are pushing on an object, one exerts 30 Ibs of pressure
and a second exerts 20 Ibs of pressure. The angle between the two forces
is 70°. What is the resultant force on the object?
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Ex 5: A 500-Ib rock is being wheeled up a 30 degree ramp. What force
1s necessary to keep it from rolling back down the ramp? What is
the weight the ramp is actually supporting?
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