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2

Intro to Vectors - Unit 1

&
Tentative TEST date \\LQ Ftﬁo~\2‘

Big idea/Learning Goals

Did you know that bees use vectors? A honey bee that has found a beautiful meadow full of ripe flowers must
come back fo the hive and communicate that information. A bee must tell its fellows in what direction and how far
to travel to get to the meadow, they can even compensate for any wind direction in their communications! (Show
a video from youtube )

You will be introduced to the idea of a directed line segment, called a vector. You will explore vectors in their
geometric and algebraic form, and will learn the notation used to describe vectors. You will then study vector
addition and properties and how to understand vectors in 20 and 3D spaces. Vactors will enable you to define a
line in 20 or 3D space (unit 3} after which you can then solve where two such lines meet, if ever {unit 4).

Caomections for the textbook answers:

ﬁ Success Criteria

Q Reflect - DIaGNOSTIC TEST mark

LY

O | understand the new topics for this unit if | can do the practice questions in the textbook/handouts
Specific questions will not be assigned, since it will depend on your knowledge and skill (everyone is at a different level). The goal is
te do all types of questions quickly and without reference to notes ar back of texibook or ancther individual. BUT you may not have
time to do every single question available... so... Wyou are a strong student you may just concentrate on harder TIPS or APP
questions, while if you are a weak student you may want to use all your ime practicing the basic KU or COMM questions. The
number of guestions dene should also be proportional to your mark so far. If you have very low scaores, mere practice is required.

Date Pg Topics # of quest. done?
Youw mMeEw be @siad 1o show em
$J‘ \1 2-4 Introduction — Geometric Vectors
‘ 6.1
5-7 Vector Addition/Subtraction & Properties
62&63
8-10 | Vectorsin R® and R® — Algebraic Vectors
6.5
11-12 | Operations with Vectors in R* and R
G6&6T
13-14 | Linear Combinations and Spanning Sets
6.8
Review
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Introduction - GEOMETRIC vectors

Mame:

D"Jector &%\M w\iﬂv -
it (/12
AND

Airu/\'\“ovx-

Scalar o II)M\\\‘QJ i~

\M“ﬁ nrwdd .

ﬁ1' Which of these physical quantities is a vector and which is a scalar?

a. the mass of the moon g
c. the velocity of a wave at the baach

V

g. the area of a rectangle S

e the force of gravity

Equal vectors

sl vectors i ord orli

= nihudas oo
e m&e NS ot
ot .

]

>

¢

2. ABCDEF is a regular hexagon. Give an example of vectors which are

a. equal = LY

3 =

MOy o s,

c. equal !n_’magnn_uge but opposite in direction d.

AF DO

e different in b’nth magnitude and direction
— —

B ’BE
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b. the acceleration of a drag racer \/

d. the speed of light g

. the magnetic field of the earth

1%

h. the temperature of a swimming poaol S

Matation

Jeder - we MRy il Qo ovrer ontop
. w.%t . AR

Opposite Vectors RULE
;\_\B s o?\eesikﬂ, 6/*

)< A=

b. parallel but having different magnitudes A B
FA Es
A ? F C
equal in magnitude but not equal vectors
— —_—
Av, Fe £0
2
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3. Angles can be guoted in different ways. Use the first two ways that follow for word problems, and the last one for non-
waord problem type question.

u BEARING angles DIRECTION angles MATH angles ?o\(}( FO(m

Ro'hm\« ckoojtwwb <§:{\7~* North me \AQ\N »xew W\\AG\"

U )
Line . Qo fom  pocin JSodle
8 . \o® ; o : g “‘(ﬁl
. bearl J Clo ¥
? ““30’5 W— —\L-\\\-)—E ex. S0 E orvm g .
| v;h\ v
e Rood o8 °f° Qaﬂ‘OAS" A ouxig

s ViA’Nl
4. A student travels to school by bus, first riding 2 km west]then changing buses an%riding a fudher[ﬂ- km norti Find

th masy  dif fu&ﬁn 0
fuo vedhos o .| ?ZSFKM %Na\twl

o sreding b \
q;\q:r w\'ﬂ\ -\m 5 »‘Sr 3 MRS h “\\r\
>V ol a.#w‘\"%ft L ‘-_-~E ) Apechd

2
{

b FF
L= {,‘;‘(3_) =Sk 2 ;:71 I\}\v\&%mﬂ
7 mﬂ-]

5. Determine the magnitude and direction of each of the vectors in the
given diagram.

‘Oo [N (aﬁ

b= o7 = fao - a8 9;' b (’a)““" o
Bl-(o 0.5

0 me
w ! L(&:)pvoi\ RQA‘mhw
) '1‘0 (3

6. Examine the vectors in the diagram. Express d and ¢ eachasa ﬁcalar multlpls of a

T=-33 |- el [compress
- o

3 -
-j, ©= o —ﬁ,\‘g L PoSQx%lﬂ 3
@ m&a On ) Nw/pm\w
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Mame:

4@“_\,&&:03_&\&\:(&

7. Asearch and rescue aircraft, travelling at a speed of 240km/h, starts out at a heading of N20°TF _ After travelling for
i i L
base.

== one hour and fifteen minutes, it turns to a heading of N80°E and continues for another 2 hours before returning to

a. Determine the displacement vector f{nrgach legyf the trip.
b, Find the total distance the aircraft travelledand how long it took

D=NT

il

= 300 lew.

V= Q‘L@)(’J}

> (g0 bn

- W+t -2 (z@)uso) 0

S\)\B =, Sin 30
&= S0 kn

300

Sao

I
b= Sﬂ“( Sas
loTd Adhee = oo km B¢
: (.Sc,r»ch)

o Toe = | e Seint dhe £ Lo 10men

=2
V
= Cha 96hin = 20
W
= G
0.6 4 bom
Noke: | M(\OWL W Mgb X

~ (O
W \ehwis = deou it %LX&\MQ/;\

0 BN IRV \ 4

.
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Vector Addition/Subtraction & Properties

Mame:

1. Suppose rectangle ABCD is a park at a corner of an intersection. What are two ways to get from A to C written in

vactor notation?

9

Triangle Law of Vector Addition.

Adding Vectors RULE

& éow have &5!‘22!»5'!&% oed.
lr\5|ﬂ }‘-ﬁq’ ""“*‘M ‘HQ'\ ‘0\”\

”wl\ﬂ\p&e A= M*XC

Qaué W ord lak o ) g

Parallelogram Law of Vector Addition.
Ploce vecksss  Tail Yo Yuil

Place yedees o do tusl
> 2 /77 i
/L 3 "/5.“/ o e

“

& Yo <>/
Pl Ve ’ &~

2 In parallelogram ABCD, find the difference AB-AD
a. geometrically
b. algebraically

) |

v Rasuliowd wail)
Po(\v\\’ ok J\’k\-w’
a’x ﬂ-c"eos\mt ore

7

AB - IA_VT) )o?foS\\"-' Vu"“ (‘\J\L
) ommen ddt 1y
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3. Show a geometric proof of the associative law.
Commutative Law of Addition.

i _ T I
) B N\ Wey = Vtu
a
- Associative Law of Addition.

0 ) Zf,-&?&i = ot ’cé)
> X\D b 'i e Distiibutive properties

K(z:«f,)-. Ka « kb

> - =
&vz—kh o. = ma < ho
Another Associative property

(l“')b,“ = W\(hb,u) = mr\gf

4. Show an informal proof of the triangle inequality: |; + :| = |z_;|+|;| - When does equality hold?

- pllis i oc ogal o
"‘ %ﬁ:& usu:%m‘ mﬁﬂfw%“w M
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5. Show a formal proef tha a+b and a—b are perpendicular he

. ASS\AM \“\ \t ZABD = LADR o site A ABD i« \soSCL'QS
f\o

A - > S\ LCRD = ZCDR ©
: b o
" D LYAC = £DCA # swaee DDAC iy vsesc
b ‘ cvdady  (BAC = <BCA «
c

v oA e o )

ND\-(LL M "(/Olll\\'\h(aﬂ- oo <AE6“4AED“LWC'¢CEB v

o :w%;: udee o g B 3000 4 V=367

LR

@ Unit Vector Collinear Vectors (PA®% ‘—3

hos & W\ﬂ-‘y\"m"é e Gectors Yhot com b me
ood placed o~ oNE Aia.

=

A
W= 2 od b a2 ol & i
\ =KD

L

G. If |_c;| =3, |_E:-| =8 and the angle between the two vectors is 120°.

a  Calculate the vector 22— 35

b. Determine the unit vector in the same direction as 25—33
2
|- 3b)

\’\ ;o%'m'-'— 2324

T~ ,,’ sl\«B‘: sl20°
~ au N :;»3 o Qa’3€ - 30.% [
Q;—%t s >3\,
&)) aat \IUA\’( - ’\la:,gf,\(ao. )
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e ©=9° o Z*L.b—&’v

43° off
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Vectors in R? and R’ - ALGEBRAIC vectors
R _line \©  R2- plane 2D R® - space 3D z
3= ?5
-plane
X=3 xz-plane e p’
\s ogfeint Jso x=0 -
T ¥
\
Q%\m}ﬂw

@\L\ s -

to Hhe ocfgn VN
o C;“O( ey U\SQ 30
35%- ﬁwbkt R"N’\
- (a, L) & Comparen focm
—a’t4 Lsgelp,w

st sl

X
- ‘ 1.\t positive x-axis
\ ok s‘é,.‘!,wd Joasis vechess

> N
Of = ol S{'C["

o= L&)\) )o)

BPl- Jar v e

4
eanie o ©,0,9)
U\"Sw&\k ‘_r::'__
Witk o~ :
« ot |
@ 0,0
X
2 Gemmibic o W [04r]
- S ‘l )
3D Geomaban foom W23 [o4 4|
r'\'ui{l”"g Z-axs
Cginﬁrdodum"&b
ANW- A—OKT
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1. Draw a position vector of the point P{— 3, 7} then
g a. expressitin both algebraic vector notations AMD in geometric notation
: b. find the unit vector, how does it tie to unit circles you've learned in grade 11/127

N A R N O

L\ﬁ/ S o)
= ° © ﬁ\:ﬁr@ :\%?T\OP

@ 5P = ( 3“") \30115 Tt :\IJS:K('BIO

Of"gx “'}A

op = sy {&—4\3‘&

2. How do you find the related position vector of any vector between points?

Q e weetsr doesnd howe The e of
— e oxigon - I o o&»rw‘)s B nsved,

- —_
b‘é = Aﬁ = ﬁb t 0& ULr\Lu\\O»fSQ,
= —oA <08
= OB - OP‘

= (Xz o) — ("l )\3\>

pot (XL-X\ )\37’—\3\>

3. Reposition each of the following vectors so that its initial point is at the origin, and determine its components.

= )
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Formulas can be rewritten to use any vector between two point coordinates

L. v)Bx,. 1) A%, 3,.2.)B(x,. ¥y.2;)

pVectors in R? Vectors in R?

v /7 Ae=(nx 9. ) ;“—é =(n g% B %)
b---- )3 - m‘3 5;«'

0] “é * :\‘s’rwtu o -
focrmwde 3o ﬁzo wt o= &oﬁ @,K&

\ Bl Guone (e ot

\" \I&c}"‘f il = i:(wsﬁ) 81\’\?‘/)’ ek V(m( ) \k:ﬁ - @n& )(MB)“‘K)
& 4 7
. X LS as a vector in component form
t£ E;'. a=12. te 3307 2 a=\2 [G:P’OL

b [u=8, @=60°, =150 inR?
- LYY, N ﬁ
[L':\(X\a« 20°

= cos%%ﬁ"\”go

o + Ea

o (DA
U.t\\k\llh , - .. N
= %/(coséoa) oS IYO) oS X) \; Cogiﬁﬁ-t (D <ws ¥
|= s €0 ot et

u\_(\{\* \F-ci\’"’ \/\;\: \

¥(1,6, 0 MG RGN
(

4 ‘ = 1 €+ 2 _tmtb/
> ] e\\( Y
2\: &ll’ﬁﬁl 0)(’&}"\? fvﬂ‘f\ ( l = | -tguaLb/
W= H,C’\\ﬁ)/\ &S*W\Aué O: sy

boasis ‘me
=1
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Operations with Vectors in R?and R> ©° ]
1. Find a =ingle vector equivalent to each of the following
@ 17€ 3N 35~ @ ((‘—(o‘llf)
a. —5(4,—6,8)+5(4,—6,8) ~
S e ot ot :t-\og‘f\\(k’
b. 39i-77)-53(-9i+7k)

 Wa=(2.-1.4)and h=3i +8 7 —6k find 2a—5b and it itude.
c a=(2-14) i+8; a—b and its magnitude 3@

e [- ® -0t —3§3‘~3§“

- q)-G)S’)

2. If A{1.-53.2)and B(-3,4.4) are opposite vertices of parallelogram OAPB and O is the origin, find the coordinates of
P. Show@?ﬂ both cnmpnnentformﬂd unit vector form.
oo AWSt)  veder 0F Wil Rooke Jila ‘;"t— ? "
~ -S4k
0 [P -2t +‘§ thle £ 077
b op = 08 +OR /% = -l = \J thk
(’3)\1‘\() - ((’3)\1»‘\’)*(["{/ 7/>
- - 0 = -2, Q)
,(-1) l,@) Ja @LP—( 27N

3. Using vectors, demonstrate that the three points A(3,-1), B{—3.4) and C(13,—6) are collinear. b 1 0 ova &:Y\Q_,
—_—

A_

| g Fe = (s e ) FC‘—(Bw{/—G——I)
\QC/ ‘;(’%’)§> - (8/)_5_>/
NUCS K&—fk,kc ﬁum‘kﬂﬁé d KT AL

N
a»lw “’J\\\(Qb N
’ parelll i s . A8 C o T
Oorne. A ‘
4. Find the components of the unit vector with the direction opposite to XY where Xi{7.4.-2) and ¥(1.2.1).
—
- = - -
2/<\Y:—L (x1) x= (W20
I3 = (-7, 3)
rqnd
T (IR
oo in
@/>M 3 -JQq =
L (Q’)?’/ - 3)
} 11
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aw a [fosition vector fthe point T(—- 5, = 7, 2) then N !
a. find a un vectur in the same direction as OT oT - -
b express 1w0 algebraic vector notations AN@ o1 = \()T\ (; < }
=35 [»= 1y’ ﬁ- l‘tz b’—_ 30
Vd ,f R @
b=~ 2 A A
e % 3or(§ Y1) = -k }Am

=
; 2
t:_&_:\_\&

T e é?-iﬁ(-ﬁr’m R

6 Find the peint on the y-axis that |s@om the points {2, -1, 1) andB(D: 1,3)
iy
= T (Ane divtonce

PLO,\A) 0) |>A (a—o -1y, \~°>
po= (o, 1y,3)

fil-{pe|
/ Z [ A
{ 35((4"3)1' 1 \1'>‘* @01" (lg)+ 3%

s;\\n foe P

12
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Linear Combinations and Spanning Sets

-
]Llnearcnmblnatmns Axe etﬁrﬁss\o'\s &fp‘k by w\r\\& C\\\D dre SCA.Q-OJS
ard W,V o \rec,'\'wf eX. /é ~33\ X &-Qn\lcr Covmbingo=

d'} = U‘o) S-’Col \)

CONSIDER: Which ;: cannot be written in terms of r: andfor ;?

Collinear Vectors Coplanar Vectors
co\inenr )
-~ Tx
;m chlliman- éig W,V Gk % ort C—O‘olar\tl( —
o Hee ae Scalacs a and L
e is « sealov K swkM ok b T ateLT

Spanning sets w\p&gm\* ¥ G’} vQc,'\‘rS M Con~ gl/rtm&k %13 oHe,

I e 3win EpacQ

Spanning set f{:ré \ Spanning set f{:rj 2D Spa nning set f{:rﬁ 3D

\ - %‘3 VT QD
C\,?\\ span o g{c&mr vecheds “‘“af (ane Vﬁd“d

L‘ NE \N\u wa\ e \,Q.[\Q. \M“ .cfar\ o E' a“c_/Q'
1. Explain what two vectors can span then determine if the following ;c and ; are collinear.
_ t=4i-8; = CL( 8) 1 FIRY x=(10.-8.3) > C"""\w""h
a. 8 o -
u=6i— 123 = "lZ) u=(5-4.6)
CGUUW Doe Nop tollineac . 3
s O~ ' ° . In
Sffln NN o os Spar o Plan

Assume  Zskin

lo53)=k (54,6 )

(o= Sk ; ~g=-Yl ) B:LI"
2= =172 A=\
2 13
Atk
X U are hon wllinga c
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Mame:

2. Explain what three vectors can span then determine if the following three vectors are coplanar.

u=(3.-14)
a v=(6-4-8) [
w=(7.-3.4)
T Ayt b
(3l-|'q)-,q@sf) (3,4

—E—‘tq -S’« -EQ’\; ”A’ \{\33

—
3\4‘\

Q,Mﬁ,) -m«%b ~Sutlb)
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b.

u=(13.2)
v=(L-11)
w=(51-49)

-~
Pume. W= oV + b

UBL) (~l\

O |=\aesh
®3=-latle
@2_'— \&-LKL

L (.S\I l,’ lt)

V@ Yy=6b

2.\
3

Sl Q@
|- axig)

"t
3

thaele i« )
a 2 \(F3> ’“(773}
s

-5
3

2# -5 WW o

-{;av'ELW
w 5
A \A,I\)’w art

hon — COPIMW
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