MATH 220
l?’ F%'Aruary 2025

VECTORS: A vector is an ordered Iist of A nombers.

eknuf\ﬂ" n=2 p=3

[ ezl wh] wfd

Vectors can  be visvalize 4 as acrows.
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NoTATION: R is #he collection of all vectors
with 1§ Gomlaoneni's
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Linear Algebra — Day 5
MATH 220

1. Let A=(2,0) and B = (6,3). Draw the vector from A to B (which we will call u).
I\y

e

(a) Suppose C' = (—1,—2) and the vector from C to D (which we will call w) has the same
length and direction as the vector u. Find the coordinates of point D. o
D= (3,1)

(b) Sketch vector w on the grid above. Geometrically, how are the vector u and the vector w
elated?
! Pam”g( ondd  Same le:\J-H.

(¢) Let O = (0,0) denote the origin. Find point F such that the vector from O to E equals the

vector u. <3 Unless we have a

reason not to, we almost
always draw vectors
emanating from the

4 1 origin.
2. Consider the vectors u = L] and v = [2} .
R 3
(a) What do you think u + v should equal? TR RVES [3
(b) What do you think 2v should equal? ki
23- (2

(¢) Sketch u, v, and (your guesses for) u+ v and 2v on the grid below (all emanating from the
origin). In the sketch, how are these vectors related to each other?

(d) Use your sketch to explain why u+v =v +u. < This is “obvious”
algebraically. Why?
I\y
5l
7rd [ ]
/)
L~ ﬁ
A N
7%
/// ) T
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\ioear Combieotion oF uec.‘k/‘.r
(1 1
3. Is it possible to find numbers z1, x2, 3 so that 0| +a9 [1] + 23 ? <3 All three positions on
h side of th ion
fr?jstsbeee(;u;.e squatio
9(3= Z I~
X, + Xz o+ %y 2 W .
=|o fephrase:
X +¥3 =0 = X.t2=0 %o + X3z [Z .-&-——z
D Kaz-2 - LE Is [gl a
,x\+'x2+XB—Z é> «)+M+M= 2‘ & x‘:_%_ _2_ -2_ . - . +
|lnenr pr-LmAf\M d
4. (a) Can you find numbers x; and x5 such that (xl 0| +a2|0] = 1|1 |
] |
__ ) _3_ __ 1_ [g] [‘O] I ‘ll 7
No, shee Ox +Ox, #1. rLed, Y v
1 1 1
(b) Can you find numbers 1 and zo such that 2y |2| + 22 |5 = |17
3 3 3

X\= 2
X,z -1

5. Suppose we have the vector d = E] .

(a) Draw each the following vectors (each starting from the origin): d,2d,3d, and 3d.

Y

4

N

e

o\

R

\
< Jer

S, T¢
zd'E?n.}

Al molbiples kd lie

alOAj a e

(l-'nw Combiraflons of e
s-‘r\JLL vechr j)

(b) Suppose t is some random number that is larger than 1. What does the vector td look like

compared to d?

< That is, how is td
related to d when you
draw them both?

(c) Draw the vector 1d above. Suppose ¢ is some random number between 0 and 1. What does

the vector td look like compared to d?

(d) On the same grid above, draw the vectors —d, —2d, —3d, —gd. If ¢ is some random negative

number, describe what the vector td looks like.

(e) If you look at all the vectors of the form td together at the same time, what geometric

shape do they create (if any)?
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