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Day 4: 6.3 Multiplication of a Vector
by a Scalar

Scalar Multiplication:
From the previous lesson, we
of the other.

notice that two vectors are parallel, one vector can be expressed in terms

Fx: Midpoint

The midpoint of the segment line AB is the point M such that MA +

MB = 0 _ M _—— B
MA B

) ;
What els ? = Y-
atelsecanwesay? | MR\= IMB] 4222 1Bl pBT= 2 MR-

G is a nonzero vector, multiplied by a scalar k, we obtain a new vector ka , such that IF

0:7/’
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k>| , vector gets longer and stays in the same direcion. =~————>
o < k<, vector gets shorter and stays in the same direction. _3 0.5 &2
-
- | £ k<0, vector gets shorter and goes in the opposite direction. & —©.5&
—
—2a -

Ik <=1 vector gets longer and goes in the opposite direction. é/——-r——‘_-

=0  resultis the zero vector. @. &5 has <ven darechon |

k< = =1, result is vector of same length but opposite direction. —
-

- Q-

2= o -
Example: compare —Ea with @ "—;—Z?WU be shode,s L ¢ OF-Posk‘L“/‘d':

The magnitude of ka is IH;I = |k| X |d] y 2 (&)
£
Given the vector v draw the following vectors :
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Properties of Scalar Multiplication, m, 1, arc scalars,

a, b are nonzero vectors:

(mn)a = m(na) (Associative Law)

(m+n)&'=m6+m’z’

m(a+b)=ma+mb (Distributive Law)

Two vectors that lie on the same line or are parallel a
said to be collinear. (Note: When describing vectors,

interchangeably.)

Collinear Vectors

nd can b
parallel and collinear can be use

e translated to lie on the same line are

TR

that u=kv.

Two vectors & and v are collinear iff it is possible to find a no

nzero scalar k such

Unit Vectors are vectors with magr_xitude 1.

found by multiplying v by ﬁ, therefore,
v

1.

Any vector can be expressed as the product of its magnitude l‘v‘l

v,

Example: The vectors i#and ¥ are both unit vectors

Calculate the ma
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a) |20 +3V|= =
% sce pale and 12
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éﬁv \7)24 2 (?.IJ?D(@ IJ’DCosILIo

l;f’l"g, (’L“I’})L-!'

44, q__ 2 (D) (>K=5 IqJ‘)

A unit vector in the direction of any vector ¥

HV is a unit vector.

7=

that make an angle of 40° to each other. .

gnitude and direction of the following vectors.

b -7 =9

-21%
(=1=
NOTE unik edos r}'—t.earbs
e magnibdt =
5(/1,0(‘_ Sin\yo”
2 - 47

\:’ZIZ—;— 22.19
(1= 4.7

Az g°
pt 120 - luo- P8’
= 24

can be
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and a unit vector v in the direction of

NotEe: To fnd. oo wnet \//:
daivide v ’?:j 1\

o= 40° Y= teo-to’= YO

2 1 2-
I¥l= 4+5- 25 Cos 4°
IF1%= 1o, 3¢

Wl= .22
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A= 53"

b= \80 = 40
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