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Vektor

Besaran fisis :

1. Besaran Skalar : besaran yang cukup dinyatakan oleh
sebuah bilangan dengan satuannya yang sesuali

2. Besaran Vektor : besaran yang dinyatakan oleh sebuah
bilangan dengan satuannya yang sesuai dan arahnya

Penggambaran Vektor
Vektor adalah suatu segmen garis berarah

Ujung vektor
3 B

——

. AB
Titik awal A
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Kesamaan Vektor

e Dua vektor dikatakan sama jika dan hanya
jika kedua vektor itu mempunyal panjang
sama dan arah sama

a=>b
/ /
/ /
Vektor yang mempunyal panjang
sama tetapi dengan arah berbeda
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Komponen Vektor 3T
o
P(X1,Y1,21)
Q(X2,Y2:2Z,)
.".z
J a, =X, — X A =X =X
ag Hx o, =Y,-y, aau &y =YY
| “a-—.c':lj
/ dy = £, =4 a, =2, =1
e PR |
/{ﬂ_ Yo =2 Panjang vektor a
= e &
x S k- al = \/ 2, a2 2
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Penjumlahan Vektor 3
? ]
of a+b=|a, +b,a,+b,,a,+b,]
c=a+b "
Sifat-sifat

1. a+b=b+a

2. (U+V)+w=U+(V+W)
3. a+0=0+a=a

Bt +(—2) =0

c2

€1



Perkalian Vektor dengan
Skalar

jka a=|a,a, a,] dancbilangan, maka

ca = [ca,,ca,,ca, ]

Sifat-sifat

1. c(a+b)=ca+cb

2. (c+k)a=ca+ka

3. c(ka)=(ck)a
wer 4. 1A =20




Vektor-Vektor Satuan : 1, |, k

a=|a,a,a]=ai+a,j+ak

i=[1,00] j=[010] k=[0,0]]

)

F 4
a/
k1 /{Ijk
i j ﬂ-";x
X /\ x -
7
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Cosinus Arah (Direction Cosines)

If OP =r = a,i + ayj + a,k then OP = |r| = «\/ﬂi‘ + a2 + a2 where
r| is the modulus of r.

The direction of OP is denoted by
stating the direction cosines of the

angles made by OP and the three nh %
coordinate axes. L P
OL a,
| =COo5x = op = H
B ~OM gy
H = COS [3 oP ~Ir| F
n=Cosvy= ON_ 4;
7T 0P T

S. 1, m, n=cosa, cosfB, cos~y



Contoh :
So, if P is the point (3, 2, 6), then

(e ])*=9+4+36=49
|=cosa=3=04286

= 0-2857
= (0-8571.

m=cCcos 3=

'-~ln:h '-JIM -.1|

n=Cosvy=
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Sudut antara dua vektor

9000
2000
o000

If the direction cosines of A are [, m;, n; and those of B are

l,, ma, nz, then the angle between the vectors is given by

cost = lylp + mymy + niny.
Contoh :

(1)

If A=2i+3j+ 4Kk and B =1 - 2j+ 3K, we can find the direction

cosines of each and hence § whichis............

ForA: |r|=v4+9+16=+v29

Il_iF m1=i; 1"!:1:i
V29 V29 29
ForB: |r;|=vV1+4+9=+14
hE——i M= m=—
V14 V14 V14
Then cosf= ! {2—-6+12} =0-3970
V14 x 29
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Perkalian skalar antara dua
vektor (dot product)

If A and B are two vectors, the scalar product of A and B is defined as
A -B=ABcos# (2)
where ¢ is the angle between the two vectors. f A-B =0 then A L B.

If we consider the scalar products of the unit vectors i, j, K, which are
mutually perpendicular, then

i-j=(1)(1)cos90° =0 Li-j=j-k=k-i=0
and i-i=(1)(1)cos0® =1 SLiri=jrj=k-k=1.

In general, if A=ayi+aj+ak and B=Dhi+ bj+bk then
A - B =ayby + a,b, + a;b, which is, of course, a scalar quantity.
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Contoh :

So,if A=2i—-3j+4Kk and B =i+ 2j+ 5K, then
Arlh=. e & iaiticd

A-B=2-6+4+20=16

Also, since A - B = ABcosf, we can determine the angle 6 between the
vectors. In thiscase @ =............

A=2i-3j+4k .. A=[A|=vV4+9+16=v29
B=i+2j+5k .. B=|B|=v1+4+25=+30

We have already found that A-B =16 and A-B = ABcos#
. 16 =v29v30cosf .. cosf=05425 . =579




Perkalian Vektor (perkalian

silang)

If A=aid+ayj+a;k and B = b+ byj+ b K the vector product
A x B has magnitude |[A x B| = ABsin# in the direction perpendicular
to A and B such that A, B and (A x B) form a right-handed set.

i j K|
AxB=|ax ay a; |AxB|=ABsind.
by b, b,
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000
If we consider the vector products of the unit vectors, i, j, K, then | oeee
i xj=(1)(1)sin90°k = k 3
i}ikzi, k}{i:i
Note that Also
jxi=—-(ixj)=-K ixi=(1)(1)sin0°m =0
Kxj=-1, ixk=-j jxj=kxk=0
Contoh :

Then, if A=31—-2j+4Kk and B=2i-3j- 2Kk

B I = s W o o
i i k
AxB=3 -2 4
2 -3 -2

=i(4+12) — j(—6 — 8) + K(—9 + 4) = 16i + 14j — 5k



Contoh :

Therefore, the angle between the vectors A and B

rrrrrrrrrrrr

A=3i-2j+4K; B=2i-3j—2k; and A x B=16i + 14j — 5K
|AxB|=1+162+142 + 52 = /477 = 21-84
A=|A|=+32+22+42 =129 =15385
B=|B|=v22+32+22=1/17 = 4-123
;. 21-84 = (5:385)(4-123) sin
. sinf=09838 .. 6=79°40
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Hasil Kali Tripel Skalar (Triple
Product)

If A, B, C are three vectors, the scalar formed by the product A - (B x C)
is called the scalar triple product.

If A=ad+aj+ak;, B=>bsi+byj+bK;, C=cyi+ ¢j+cK;

i j Kk
then BxC=|\by b, b;
Cx G Cz

i § k
A " (B X C:] = (ﬂxi‘t" ﬂ}"i -+ ﬂgk] . b.lf b}: bz
e B &
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Hasil Kali Tripel Skalar (Triple
Product)

Multiplying the top row by the external bracket and remembering that

i-j=j-k=k-i=0 and i‘i=j-j=K- k=1
iy H}.r il
wce hﬂ‘V'E' A (B:"‘: C] = bx bl}.r bz (6}

Contoh :
If A=2i-3j+4k; B=i-2j-3k; C=2i+j+2K;

2 -3 4
A-BxC) =1 -2 -3
2 1 2
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