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Warm-up:

Vector subtraction, plane
perpendicular to line, scalar multiples.

theadamabrams.com/live



http://theadamabrams.com/live

L& S& &M 0O wee R‘S il 7§ V\d g

o Interms of arrows, we have “tip-to-tail addition”. Example

*Ha b start at the same point, then a
, otheendof 7
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If we thmk of a and b as pomts

then @ — b goes from b toa .
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1 4 (D(4) 4
We nevercombine |2] and |5] into |(2)5)| = | 10| In this class.
3 6 (3)(6) 13
So far we have talked about
1 (7)(1) 7
o scalar multiplication 72| = |D@) ]| = |14
3 (7)(3) 21
and

1
e dot product H : l
3

—

o Also, a - b =

gl — (1)) + 2)(5) + (3)(6) = 32
\

a |l b | cos(angle).
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Examples:

i 4 2 | -5 . .
- { H [_5], [31], [ 5 ] } IS a collection of four vectors.

o B=1{5,9,3,8,7} is a collection of 5 numbers.
o C ={5t:1t € N}isa set of infinitely many numbers (5, 10, 15, ...).

10¢

includes [ 14()] and H and [_‘140] (but not H).

o D = { [41 a7l } IS a collection of infinitely many vectors that
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You will need to be able to work both visually and with equations/symbols
about

@ linesin 2D @ linesin 3D @ planes in 3D




There are two ways to think about, for example, y = %

- qu,aE LOWNS Qﬂf sha =

@ For each specific x-value, you get a y-value, and this tells you one
point on the curve.

® For any point (x, y) anywhere, we test whether y = x

numbers.

2

IS true for those




- qu,aE LOWNS Qﬂf sha =

There are two ways to think about, for example, y = %

@ For each specific x-value, you get a y-value, and this tells you one

point on the curve.

2

® For any point (x, y) anywhere, we test whether y = x“ is true for those

numbers.




A direction vector for a line is a vector that is parallel (or anti-parallel) to
the line.

o The length of this vector does not matter: if v is a direction vector for a
line, then 27V and —0.3V" and are also directions vectors for that line.

o |f we only know
o a direction vector for a line L

this is not enough to know what the line L is—there will be many lines
that all have that same direction vector (these lines will be parallel).



A direction vector for a line is a vector that is parallel (or anti-parallel) to
the line.

o The length of this vector does not matter: if v is a direction vector for a
line, then 27V and —0.3V" and are also directions vectors for that line.

o |f we only know
@ apointonaline L

this is not enough to know what the line L is—there will be many lines
that go through that point.



A direction vector for a line is a vector that is parallel (or anti-parallel) to
the line.

o The length of this vector does not matter: if v is a direction vector for a
line, then 27V and —0.3V" and are also directions vectors for that line.

o |f we know
@ apointonaline L

and
@ a direction vector for a line L

then there is exactly one line L that fits both of these.
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http://whiteboard.fi/math1688
o |f you are asked for a room code, it is math1688

o Type your first and last name, then click—

o Click TOGGLE TEACHER WHITEBOARD

pen line and arrow text undo
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Draw the arrow [3,1} starking at the origin.
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Draw the arrow [-2,1] staHing at (3,1).
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We have talked about some special vectors in 2D and 3D:

.7 =100 o 1 =1[1,0,0]
67:[0,1] @7=[O,1,0]
° k¥ =10,0,1]

There Is one other vector letter that has a special meaning:
X
il . & B - .
il [ ] n2D, and r= \|Y| in3D.
7 4

This allows us to write very short equations.
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In 2D the line through p~ = [x,, V| parallel to d = la, b] has equation

o ot A0 a
H ] [b] 2

e e The line through the point p’
s H T Vo + 1D with direction vector Zhas

equation

=

° orr=p +1td. -
4 in 2D or 3D\



Give an equation for the line through (5, —2) with direction vector [4,7].
i M R B R o e MR
r_[mz]%[? ol | R

or [x] Pt or x=8+4t and y=-2+7t
J ~2+7k

Since b = (x-8)/4 and t = (yr2)/7, this line is also

x=§ YR " 43
— T or o T N
& o B iy




Give a vector equation for the line through (1,1) and (8,3).

We want a point on this Line and a direction vector for
this Line.,

Poink: (1,1)

: 18 1 Tl
Dir. vec.: [ ] — l ] = [ ] is the arrow
3 I 2 from (1,1) ko (%,3).

Vector equation for the line:

b1-[]-
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