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Operations with Algebraic Vectors in R®

Por. 2/ 2014

Recall: A unit vector is a vector of length one (1).

— For unit vectors along the x- and
] 1 y-axes, we use:
= x =
J = (Ov 1)

These are the standard basis vectors for R , meaning

that any vector in R® can be expressed in terms of
Z and]

Any point, P(a,b), can be represented as an algebraic
vector expressed in terms of the unit vectors:

OP = (a,b) = ai + bj

Apr 27-6:20 PM

Adding Vectors C(a+c, b+d)

DA + 0D AGa,

= (a,L;) + (C, OD

4(at +L‘§> AlcT+ a(gf}

= T +b7 +(Ts o\f
R

A 401+ L)a%-\—a?
= (aro)y +(‘o+o\\"’
<O\+C ‘91—0\)

= C,

I
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Scalar Multiplication of Vectors

Given P(a,, b)

mOP d
=m(ab)
D)

\l

O(o,0)

Mal + N\\o—/};
= (ma, mb)
= ?&

Apr 27-8:14 PM

Difference of Vectors

ﬁ*—-ﬁ A(a,b)

- TR+ (-D) -

OD
D(c,d)

N
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Difference of Vectors
A(a,b)
—
OA
oD
D(c,d)
il —0OD
Apr 27-8:20 PM
Difference of Vectors
SN A(a,b)
-0D  |_-
-7 } —
OA
OD
D(c,d)
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Difference of Vectors

— A(a,b)
—oD |-
Jps
AN 0A
s oD
OA—0D "~ on D(c,d)

N
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Difference of Vectors

A(a,b)
—_ —
OA — 0D
=
0OA
)—>
oD D(c,d)

D = OA-OD
S = 5% - TR

N

Apr 27-8:20 PM



06a Ops with Algebraic Vectors in R2.notebook April 29, 2014

Difference of Vectors

The difference of two Ala.b)

position vectors gives OA— OD
the vector between oA

the original points .

(from the second to oD D(c.d)

the first).

OA—-0D = (a,b)—(c,d)

ai + bj — (ci + dj)
ai + bf— i — df
(a—c)i+ (b—d)j
(a —c,b—d)

_ DA

Apr 27-8:20 PM

Difference of Vectors
The difference of two A(x1,)
position vectors gives NN
the vector between OB — 0OA
the original points —
(from the second to 0OA
- —
the first). OB
B(x2,2)
\ \ \
AB =0B — OA

7‘1»‘%3 (*u"}w
- (7(11 U %\ (m »\AD
= 7(27.+uaz_? ’)(.’L ‘d,(}

=’lz'l s +\3/5 3
(- %)7 + ( %\33

= (‘JLI-’I, ) lg.,_—ﬂ
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Difference of Vectors

The difference of two A (5131, yl)
position vectors gives I
the vector between OB — OA
the original points —
(from the second to OA

—
the first). OB

‘ﬁ‘ = (z2 —21)? + (y2 — y1)°

which is the same as the distance formula
between points A and B.

Apr 27-8:20 PM

Ex.1 Draw the following vectors in two dimensions.
y

a=6i —7j = (L)
b=-3i +5] (-3.5)
c=a—-2b
- - — AN x“:-
= 61 -2(3T 755
—_— —_
= 12: -I?(f ax

-\? §
v

May 2-8:43 AM
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Ex.2 Given the points L(4,-2) and M(-2,3), find:

@) LM andLL—ML1 .
(b) a unit vector in the direction of LM

Th = Bm-oL

=(-2,2)-(4,-2)
-7 57)-(47 -77)
=-b7 4 <3

May 2-2:45 PM
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Ex3 Givend =7 5] and b =47 107, find|a—2b|.

NOTE: Solving problems using algebraic vectors (distance formula) can

z-2T = (T-57) - 2(47-107 )
= 37 + /§7

| 2-2E| = VG +(9)

=\ 49 +225

sometimes be simpler than solving them usinggeometric vectors (cosine law).

May 2-2:46 PM
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Assigned Work:
p.325# 3, 4, 5b, 6ac, 7c, 8c,
100,02
@)
R(L4)

AG®

e\ = (-2 *(‘}%"ﬁfx\ll
= (b2 (b-2)
=] b+ 9
=5

Atl=p |e\={ns

=1 (§

© (T@|% =

Rl 1R\ | Phngrann

= [+ s tdahonshurs

(25 C=al+ht

o (lvs\\* A
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3. ) _3(x1) —((2,3@ = (H, 33)

3 4 7 ore ot (\(\H' 0‘4\3{‘5
=5 %Kz{r WJFOI\V-«J'S oce

37 +3‘6‘ —loX —lsﬁ =7 *3%—6‘?
(%x—lo - zb? +(3 -md -;;ﬁ = o?m‘g’

2x-10-11=0 3’/5%%%: 0
Bx =2
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