Representing Vectors Key Concepts

Representing Vectors Lesson

Component Form

The component form of a vector with initial point P( [ pz) and terminal

point Q(q,, g,) is given by v=(q,— p,, 0, — P,) =(V,,V,) Where v, is the

horizontal component and v, is the vertical component.

The magnitude (or length) of v is given by

”V” - \/(ql - p1)2 +(0, - p2)2 = \/(Vl)2 + (V2)2 .

Equal Vectors

Two vectors are equal if the two vectors have the same magnitude and
direction. Let v=(a,b) and w={c,d); v=wifandonlyifa=candb =
d.

Operations with Vectors Lesson

Vector Addition and Subtraction
If v=(a,b) and w={(c,d), then vtw=(a,b)t{c,d)=(a+c,bxd).

Scalar Multiplication
If v=(a,b) and k is a real number, then kv =k{a,b) =(ka,kb) with a

magnitude of |k|||v||

If k>0, then the direction of kv is the same as the direction of v, and if
k <0, then the direction of kv is the opposite of the direction of v.
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Unit Vectors Lesson

Writing Vectors as a Linear Combination of i

and j
If vector v=(v,,V,), then V=Vi+V,] where Vv, and V, are the horizontal

and vertical components of v, respectively.
If vector v has initial point P =(X, Yy;) and terminal point Q =(X,, V,),

then v=(X, —X)i+(y,—y,)]-

Operations with Vectors in Terms of i and j
If v=ai+bj, w=a,i+b,j, and k is a real number, then

V+W=(a,+a,)i+ (0, +b,)j
VoW = (ai—az)i+(b1‘b2)j, and
kv = (kay,)i +(kb,)j

Finding a Unit Vector

The vector u is a scalar multiple of the vector v. The vector u has a
maghnitude of 1 and the same direction as v. The vector u is called a unit
vector in the direction of v.
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Direction Angle Lesson

Find the Direction Angle

Let @ be the direction angle and a be the reference angle. Find 6 by
finding the tangent of the reference angle, a.
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When 4 lies in quadrant I, 6=a.

When 0 lies in quadrant 11, §=180-c« .
When 6 lies in quadrant 111, § = 180 + a.
When ¢ lies in quadrant 1V,  =360—« .
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Writing Vectors in Terms of Magnitude and

Direction

A vector v = ai + bj or (a,b) may be represented by its magnitude and
direction as

v =|v||cos i +|v|sin 6] or

v={|v|cos8,|v|sine),

where 6 is the direction angle that measures the direction of the vector
from the positive x-axis to v.

Dot Product Lesson

Dot Product

If u=(a,b) and v=(a,,b,), then the dot product, also called a scalar
product, is denoted uUevVv.

uev=aa,+bb,

The product UeV is a scalar, or real number. It is not a vector.

Angle Between Two Vectors Lesson

The Angle Between Two Vectors
Given two vectors, u and v, and ¢ as the angle between vectors u and v,
then uev = |uf|v]|cosé .

Therefore, to find the angle 9 between two vectorsu and v,

cosd = v , SO
Jull[v]

G:COS‘{ u-v ]
Julliv]

where the angle 6 is such that 0<# <7 or 0°<6<180°.

Orthogonal Vectors
Two vectors are orthogonal if the angle between them, 6, is equal to 90°.
Since u~v:||u||||v||C05t9 and cos 90° = 0, then uesv =0. Therefore, if the

dot product of two vectors is zero, then the two vectors are orthogonal.
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Work

The work done, W, on a force, F, that moves an object from initial point
P to terminal point Q can be calculated using the following formula:

W =F«PQ = ||F||H5(§Hcos¢9

CONNECTIONS © 2016 Connections Education LLC. All rights reserved.
EDUCATION®



	Representing Vectors Key Concepts
	Representing Vectors Lesson
	Component  Form
	Equal  Vectors

	Operations with Vectors Lesson
	Vector  Addition and Subtraction
	Scalar  Multiplication

	Unit Vectors Lesson
	Writing  Vectors as a Linear Combination of i and j
	Operations  with Vectors in Terms of i and j
	Finding  a Unit Vector

	Direction Angle Lesson
	Find  the Direction Angle
	Writing  Vectors in Terms of Magnitude and Direction

	Dot Product Lesson
	Dot  Product

	Angle Between Two Vectors Lesson
	The  Angle Between Two Vectors
	Orthogonal  Vectors
	Work





