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HansenMath™ Pre-calc: 6.3 Vectors in the Plane Notes, Part 1
Many quantities in geometry and physics, such as area, time, and temperature, can be represented by a single
real number. Other quantities, such as force and velocity, involve both magnitude and direction and cannot
be completely characterized by a single real number. -
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To represent such a quantity, you can use a directed line segment. b
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The directed line segment _| p Q has lns+\a( 1D->m+ P and /lLl? fﬂ\mﬁ { /P01n+ Q

Size.
ANl , or length, is denoted by and can be found by using the Distance
s Mao Jr cp length, is denoted b \P |\ and can be found b h
Formula (Cﬂ Pythagorean Theorem) ‘(_
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Two directed line segments that have the same magnitude and direction are E_Cf L Vi

The set of all directed line segments that are equivalent to a given directed Imef%)ent £ ,
isa \/QC/[@'/ V IA LH/\ df\[} written v

Vectors are denoted by lowercase, bold letters such as u, v, and w.

Example1 Equivalent Directed Line Segments “. 4)
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Let u be represented by the directed line segment from P = (0,0) 10 @ = (3, 2), .

and let v be represented by the directed line segment from R = (1,2) to ' (3.2)
24

= (4, 4), as shown in Figure 6.17. Show thatu = v.
Show they have same magnitude (length) & Same Direction (slope) (p,m/
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Component Form of a Vector
Standard position: Directed Line Segment with initial point at the O\[\Q\ M Ifinitial point is at (O ,0)
then coordinate of the terminal point is (v1, v2).

This is the C/OM Jal N {\ Fb{r\/\ of a vector, written as: v=< Vl
‘ Component Form of a Vector £ A
N

The component form of the vector with initial point P = (p,, p,) and gl

terminal point Q = (g, g,) is given by i
PQ= gy — Py —p) =y v} =v. $

The magnitude (or length) of v is given by i 4'2 _ i o ﬁ
"V" = Vg, —p) + (g: - pa)t = Vv + v

If vl = 1, v is a unit vector. Moreover, ||v|]] = 0 if and only if v is the S""A { 4_ d )Gq
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Example 2: Find the component form and magnltude of the vector v that has initial points shown above.

Vz<-1-Y 5--17 ve&=S 127 |yll={(9%




Vector Operations:

Addition: To add vectors put ‘ AL ‘ha-l p‘t- of 2" vector on the ‘h 'MI Ak l P-(

of the 15! vector. (tip-to-tail method).

P!
U+V
Ifu=<u\ ,ui>andv:< \/l ,\/2_ >thenu+v=<ul-(—vl,l/t7,'{'\/&>

'
Scalar Multiplication: Changes vector by length | k |. Ifkis PQ ;Sg i Z!Zez then ku is in the
same direction as u. But if k is ﬂ +\VL then kuisinthe O ﬁeﬂ SITL
direction.

u, Ku, .
k timesu=< > =ku. / x

Subtraction: The difference of uandvis: u-v=u+ (—\/) = <u \/ u uz_>

Geometrically, use directed line segments with the 50 M L initial point. The difference u - v is the
vector from the terminal point of v to the terminal point of u.
*** My suggestion for subtraction is to just stick to addition method. Ex.) Instead of u - v, draw as u + (-v)
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Example 3: Let u =<1, 2> and v =<3, 1>. Find: u t (ﬂ \/>

aju+v . b.Ju-v

c.)u+2v
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Section 6.3 Part 1 Assignment: Page 433 #1-10, 19-26, 31-34.



