Vectors

Many times in mathematics we represent quantities as real
numbers. Other quantities cannot be represented by a single real
number because the quantities involve both a magnitude and a
direction. List some examples:
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Such quantities are called vectors and can be represented as
directed line segments where the length of the line segment
corresponds to the magnitude of the quantity and the direction of
the line segment corresponds to the direction of the quantity.
Directed line segments that have the same magnitude and same
direction are representations of the same vector.

Draw three directed line segments on the grid below that are the
same vector and label them v.
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Given points A(x1,y1) and B(z3, 32), the components for
a vector a that is the directed line segment from A to B

(denoted AB) is given by:
s
a =AB =<z —21,y2 — y1>

Find the components of the vector represented by the line segment from the
point ( — 3, 2) to the point ( — 3, — 4)
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The length (or magnitude) of the vector a = <aj,as> 1s

given by |a| = \/a? + a3

Find the magnitude of the vector represented by the line segment from the
point ( — 3, 2) to the point ( — 3, — 4)



Vector Operations:
Leta =<aq,a9>and letb = <bq,by> and let c be any
real number.

a+b=<a;+b,axtby>
ca = <cai,cay>

Example:
Leta= <3,4> andb= < -2, —2>

Find the components of the vector
a+b
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Definition:
A unit vector is a vector that has a magnitude of 1.

What are some examples of a unit vectors?
S < L L B
<”)/>/ <hes K|
3 -
<ﬁ)“/>) <-107 <“§"'j 3%>

Find the component form of the vector a if a is a unit
vector in the direction of < 2, — 3 > .

L -3
<m)m>

Find the component form of the vector v if ||v|| = 13 and v
is in the direction of < 2, — 3 > .
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Standard Basis Vectors

i=<1,0>
j= <0,1>

Representing a vector as a sum of the standard basis

vectors:

<a,a, > =a,i-+ta,j
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Example:

The vector u has a magnitude of 200 and forms a 30° angle
with the positive z-axis. The vector v has a magnitude of
250 and forms a 120° angle with the positive z-axis. Find
the components of vectors u and v and then find the

components of the vectoru+v. »~ (X gy )
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Angles and Components:

The two-dimensional vector v with magnitude A that makes an
angle of § with the positive z-axis is given by:

v=(AcosO)i+ (Asinf)j= < Acosf,Asinf >

The acute angle 6 formed by the vector v = < v,,v, > and the
x-axis is given by:

0 = tan‘1(|U2|)
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A ball was hit into the air at a speed of 41 mph at an angle
of 40° from the horizontal. Express this velocity in vector
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