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Vectors and ScalarsVectors and Scalars

�� A vectorA vector is a quantity having both is a quantity having both 
magnitude and directionmagnitude and direction, such as , such as 
displacement, velocity, force, and displacement, velocity, force, and 
acceleration.acceleration.

�� A scalarA scalar is a quantity having is a quantity having magnitude magnitude 
but but no directionno direction, e. g. mass, length, , e. g. mass, length, 
time, temperature, volume, speed and time, temperature, volume, speed and 
any real number.any real number.



Vectors and ScalarsVectors and Scalars

��GraphicallyGraphically aa vectorvector isis
representedrepresented byby anan arrowarrow OPOP
(Fig(Fig.. 11)) definingdefining thethe direction,direction,
thethe magnitudemagnitude ofof thethe vectorvectorthethe magnitudemagnitude ofof thethe vectorvector
beingbeing indicatedindicated byby thethe lengthlength ofof
arrowarrow..

��MagnitudeMagnitude ofof vectorvector isis
determineddetermined byby arrow,arrow, usingusing
preciseprecise unitunit..



Symbol and Notation of VectorSymbol and Notation of Vector

��VectorVector isis denoteddenoted byby boldbold faceface
typetype suchsuch asas AA oror itit cancan bebe
representedrepresented byby

��TheThe magnitudemagnitude isis denoteddenoted byby
A
v

��TheThe magnitudemagnitude isis denoteddenoted byby
AA oror

��VectorVector isis drawndrawn byby arrowarrow.. TailTail
ofof arrowarrow showshow positionposition ofof
OriginOrigin oror initialinitial pointpoint whilewhile
thethe headhead ofof arrowarrow showshow
terminalterminal pointpoint oror terminusterminus..

A
r



Graphic of VectorGraphic of Vector
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DefinitionDefinition

�� Two vector Two vector AA and and BB are are equalequal, if , if 
they have the they have the same magnitude same magnitude 
and directionand direction regardless of the regardless of the 
position of their initial points. position of their initial points. 
Thus Thus A = B A = B in Fig. 2in Fig. 2Thus Thus A = B A = B in Fig. 2in Fig. 2

A

B

Figure 2



� A vector having direction 
opposite to that of vector A but 
having the same magnitude is 
denoted by –A.
A = A = -- BB

DefinitionDefinition

A = A = -- BB

B = B = -- AA
A

B

Figure 3



Resultant of VectorResultant of Vector

Definition:Definition:
�� The sum or resultant of vector The sum or resultant of vector A A and and 

BB is a vector is a vector CC formed by placing the formed by placing the 
initial point of initial point of B B on the terminal on the terminal initial point of initial point of B B on the terminal on the terminal 
point of point of A A to the terminal point of B to the terminal point of B 
(Figure 4) (Figure 4) 



Definition Definition 
�� The Sum of VectorThe Sum of Vector

C = A + B C = A + B �������� VECTORVECTOR

B

A B

A

B

C=A+B

A

B

C=A+B

Figure 4



The difference of vectorThe difference of vector
�� The difference of vector The difference of vector AA and and BB, , 

represented by:  represented by:  
D = A D = A -- B = A + (B = A + (--B) B) �������� VECTORVECTOR

-B

A

B

A

-B

D=A-B

A

-B

D=A-B



DefinitionDefinition

�� The product of vector The product of vector AA by scalar by scalar m m 
is a vector is a vector mmAA �������� VectorVector

A
C

C = 3A

If, m = 3



Laws of Vector AlgebraLaws of Vector Algebra

If If A, B, CA, B, C are vectors and m, n are scalars.are vectors and m, n are scalars.
1.1. A+B=B+A A+B=B+A �������� CCommutative Law for ommutative Law for 

AdditionAddition
2.2. A+(B+C)=(A+B)+C A+(B+C)=(A+B)+C �������� Associative Law Associative Law 

for Additionfor Addition
3.3. mmAA==AAm m �� CCommutative Law for ommutative Law for 

MultiplicationMultiplication
4.4. m(m(nnAA)=)=mnmn((AA)=n()=n(mmAA) ) �������� Associative Law Associative Law 

for multiplicationfor multiplication
5.5. ((m+nm+n))A A ==mmAA+n+nAA �������� Distributive LawDistributive Law
6.6. m(m(A+BA+B) =) =mmAA++mmB B �������� Distributive LawDistributive Law



A Unit VectorA Unit Vector

�� A Unit VectorA Unit Vector is a vector having unit is a vector having unit 
magnitude, if magnitude, if AA is a vector with is a vector with 
magnitude A≠0, then magnitude A≠0, then AA/A is a unit /A is a unit 
vector having the same direction as vector having the same direction as 
AA. . AA. . 

�� Any vectorAny vector A A can be represented by can be represented by 
a unit vector a unit vector a a in the direction of in the direction of A A 
multiplied by the magnitude of multiplied by the magnitude of AA. . 
In symbols,In symbols, AA = A= Aaa



Components of a VectorComponents of a Vector

A = AA = A11i + Ai + A22j + Aj + A33kk

AA11i = component of vector i = component of vector 
A in the direction of xA in the direction of x--
axisaxis

z

axisaxis
AA22j = component of vector j = component of vector 

A in the direction of yA in the direction of y--
axisaxis

AA33k = component of vector k = component of vector 
A in the direction of zA in the direction of z--
axisaxis

A

A1i

A2j

A3k

x

yj

k

i



Addition of VectorAddition of Vector
A = AA = A11i + Ai + A22j + Aj + A33kk

B = BB = B11i + Bi + B22j + j + BB33kk

C = A + B = (AC = A + B = (A11i + Ai + A22j + Aj + A33k) + (Bk) + (B11i + Bi + B22j + Bj + B33k)k)

C = A + B = (AC = A + B = (A11+B+B11)i + (A)i + (A22+B+B22)j + (A)j + (A33+B+B33)k )k 

C = A - B = (A1i + A2j + A3k) - (B1i + B2j + B3k)

C = A - B = (A1-B1)i + (A2-B2)j + (A3-B3)k 



Vector Multiplication with Vector Multiplication with 
scalarscalar

A = AA = A11i + Ai + A22j + Aj + A33kk

B = BB = B11i + Bi + B22j + Aj + A33kk

D = 3A = 3(AD = 3A = 3(A11i + Ai + A22j + Aj + A33k)k)



Magnitude of VectorMagnitude of Vector

A

A3k

z

P

Phytagoras Teorema :

(OP)2 = (OQ)2 + (QP)2

but

(OQ)2 = (OR)2 + (RQ)2

so

A1i

A2j
x

y

O

R
Q

(OP)2 = (OR)2 + (RQ)2 + (QP)2 

or

A2 = A1
2 + A2

2 + A3
2 

or

2
3

2
2

2
1 AAAA ++=



Example:Example:

KnownKnown rr11= = 22i+i+44jj--55k k anand rd r22 = = ii++22j+j+33kk

a. R = ra. R = r +r+r =(=(

a. Determine vector resultant r1 and r2 !

b. Determine unit vector in vector resultant direction !

Answer :

a. R = ra. R = r11+r+r22 =(=(22i+i+44jj--55k) + (k) + (i+i+22j+j+33kk) = ) = 33i + i + 66j j –– 22kk

( ) 7494369263 ==++=−+= kjiRb.b.

7

263 kji

R

R
r

−+==

Ceck magnitude of unit vector = 1



Solved ProblemsSolved Problems

1. State which of the following are scalars and 
which are vectors.

(a) Weight (f) Energy
(b) Calorie (g) Volume

Specific heat (h) distance

(vector)

(scalar)

(scalar)

(scalar)

(scalar)

(scalar)(c) Specific heat (h) distance
(d) Momentum (i) speed
(e) Density (j) magnetic field intensity

(scalar)

(vector)

(scalar)

(scalar)

(scalar)

(vector)



2.2. Represent graphically:Represent graphically:
(a)(a) A force of 10 N in a direction 30˚ A force of 10 N in a direction 30˚ 

north of east.north of east.
A force of 15 N in a direction 30˚ A force of 15 N in a direction 30˚ (b)(b) A force of 15 N in a direction 30˚ A force of 15 N in a direction 30˚ 
east of north. east of north. 



N N

Unit = 5 N

10 N

30˚
E

S

W

Figure (a)

15 N

30˚

E

S

W

Figure (b)



to be continued...to be continued...

Thanks...Thanks...



Perkalian Perkalian TitikTitik
(Dot Product)(Dot Product)

Dot poduct antara A dan B
Atau perkalian skalar didefinisikan :

A . B = AB cos θθθθ

θθθθ Adalah sudut terkecil yang diapit A dan B

Secara fisis dot product adalah proyeksi suatu
vektor terhadap vektor lainnya, sehingga
sudut yang diambil adalah sudut yang terkecil



Perkalian Perkalian TitikTitik
(Dot Product)(Dot Product)

A . B = (AA11i + Ai + A22j + Aj + A33kk).(B).(B11i + i + BB22j + j + BB33kk))

= (AA11i i ).(B).(B11i + i + BB22j + j + BB33kk) + ) + (AA22jj).(B).(B11i + i + BB22j + j + BB33kk))

+ (AA33kk).(B).(B11i + i + BB22j + j + BB33kk))

= AA11BB11((ii.i).i) + + AA11BB22(i.(i.jj)) + + AA11BB33(i.(i.kk) ) 

090cos.. === ojiijji

10cos. == oiiii 10cos. == okkkk

= AA11BB11((ii.i).i) + + AA11BB22(i.(i.jj)) + + AA11BB33(i.(i.kk) ) 

+ + AA22BB11((jj.i) + A.i) + A22BB22(j.j)(j.j) + + AA22BB33((jj.k).k)

+ + AA33BB11((kk.i) + A.i) + A33BB22(k.j) +A(k.j) +A33BB33(k.k)(k.k)

A.B = AA11BB11 + + AA22BB22 + + AA33BB33

10cos. == ojjjj

090cos.. === okjjkkj 090cos.. === oikikki



Contoh Contoh ddot ot pproductroduct dalam Fisikadalam Fisika

FF

θ θ

θ

F

S

W = FS cos θ = F . S

W = usaha

F = Vektor gaya

S = Vektor perpindahan

S



Contoh Contoh ddot ot pproductroduct dalam Fisikadalam Fisika

θ

BnA B
nA

θ

φ = BA cos θ = B . A

φφφφ = Fluks magnetik

B = Medan magnetik

A = arah bidang 

Catatan : 

Bidang adalah vektor memiliki 
luas dan arah. Arah bidang 
adalah arah normal bidang di 
suatu titik. 

Normal = tegak lurus



Perkalian Perkalian SilangSilang
((CrossCross Product)Product)

Cross poduct antara A dan B
Atau perkalian vektor didefinisikan :

A x B = AB sin θθθθ u

θθθθ Adalah sudut terkecil yang diapit A dan B

Hasil perkalian silang antara vektor A dan vektor B adalah
sebuah vektor C yang arahnya tegak lurus bidang yang
memuat vektor A dan B, sedemikian rupa sehingga A, B,
dan C membentuk sistem tangan kanan (sistem skrup)



Perkalian Perkalian SilangSilang
((CrossCross Product)Product)



Perkalian Perkalian SilangSilang
((CrossCross Product)Product)

B

C θ

B

A

θ

B

A

A

-C

C = A x B
-C = B x A



PPada sistem koordinat tegak lurusada sistem koordinat tegak lurus

0=× ii 0=× jj 0=× kk

kji =× ikj =× jik =×

ijk −=×kij −=× jki −=×

i

j

k



Perkalian Perkalian silangsilang
((Cross Cross Product)Product)

A x B = (AA11i + Ai + A22j + Aj + A33kk) x (B) x (B11i + i + BB22j + j + BB33kk))

= (AA11i i )x(B)x(B11i + i + BB22j + j + BB33kk) + ) + (AA22jj)x(B)x(B11i + i + BB22j + j + BB33kk))

+ (AA33kk)x(B)x(B11i + i + BB22j + j + BB33kk))

= AA11BB11((iixi)xi) + + AA11BB22(ix(ixjj)) + + AA11BB33(ix(ixkk) ) = AA11BB11((iixi)xi) + + AA11BB22(ix(ixjj)) + + AA11BB33(ix(ixkk) ) 

+ + AA22BB11((jjxi) + Axi) + A22BB22(jxj)(jxj) + + AA22BB33((jjxk)xk)

+ + AA33BB11((kkxi) + Axi) + A33BB22(kxj) +A(kxj) +A33BB33(kxk)(kxk)

= AA11BB11(0)(0) + + AA11BB22(k)(k) + + AA11BB33((--j) j) 

+ + AA22BB11((--k) + Ak) + A22BB22(0)(0) + + AA22BB33(i)(i)

+ + AA33BB11(j) + A(j) + A33BB22((--i) +Ai) +A33BB33(0)(0)



Perkalian Perkalian silangsilang
((Cross Cross Product)Product)

A x B = AA11BB11(0)(0) + + AA11BB22(k)(k) + + AA11BB33((--j) j) 

+ + AA22BB11((--k) + Ak) + A22BB22(0)(0) + + AA22BB33(i)(i)

+ + AA33BB11(j) + A(j) + A33BB22((--i) +Ai) +A33BB33(0)(0)

A x B = (AA11BB22 -- AA22BB11) k) k + + (A(A33BB11--AA11BB33) j ) j 

+ (A+ (A22BB33 -- AA33BB22) i) i

321

321

BBB

AAA

kji

BA =×



Contoh perkalian silang dalam FisikaContoh perkalian silang dalam Fisika

r

F
θ

OO

FrFrFr
rrrr ×==×= θτ sin



Contoh SoalContoh Soal
JikaJika gayagaya FF == 22ii -- jj ++ 33kk bekerjabekerja padapada titiktitik ((22,,--11,,11),),
tentukantentukan torsitorsi daridari FF terhadapterhadap titiktitik asalasal koordinatkoordinat



Gerak melingkarGerak melingkar

v

ω

P

v

rθ

rv
rrr ×= ω



Perkalian tiga vektorPerkalian tiga vektor

( )CBAACBACB
rrrrrrrrr

×•=×= φφθ coscossin



Aplikasi Aplikasi Perkalian Skalar Perkalian Skalar 
Tiga VektorTiga Vektor

r

F

L

n

O

L

( )FrnnII

rrr ×•=•= ˆˆ ττ

Komponen torsi terhadap garis L :



Contoh SoalContoh Soal

JikaJika gayagaya FF == ii ++ 33jj –– kk bekerjabekerja padapada titiktitik ((11,,11,,11),),
tentukantentukan komponenkomponen torsitorsi daridari FF terhadapterhadap garisgaris
rr == 33ii ++ 22kk ++ ((22ii -- 22jj ++ kk)t)t..



Solusi:Solusi:

PertamaPertama kitakita tentukantentukan vektorvektor torsitorsi terhadapterhadap sebuahsebuah titiktitik
padapada garisgaris yaituyaitu titiktitik ((33,,00,,22)).. TorsiTorsi tersebuttersebut adalahadalah
ττττ == rr xx FF dimanadimana rr adalahadalah vektorvektor berasalberasal daridari titiktitik padapada
garisgaris keke titiktitik didimanamana FF bekerja,bekerja, yaituyaitu daridari ((33,,00,,22)) keke
((11,,11,,11)),, sehinggasehingga rr == ((11,,11,,11)) -- ((33,,00,,22)) == ((--22,,11,,--11))..
DenganDengan demikiandemikian vvektorektor torsitorsi ττττττττ ::

Fr
rrr ×=τ Fr
rrr ×=τ



Contoh Torsi:Contoh Torsi:

�� Torsi untuk garis Torsi untuk garis 
adalah adalah nn.(.(rrxxFF) dimana ) dimana 
nn adalah vaktor adalah vaktor 
satuan sepajang garis, satuan sepajang garis, 
dengan dengan nn = 1/3(2= 1/3(2ii--dengan dengan nn = 1/3(2= 1/3(2ii--
22jj++kk).).

�� Kemudian torsi untuk Kemudian torsi untuk 
garis adalahgaris adalah
nn.(.(rrxxFF) = 1/3(2) = 1/3(2ii--
22jj++kk).(2).(2ii--33jj--77kk)=1)=1



Aplikasi Tripel Scalar ProductAplikasi Tripel Scalar Product

�� Aplikasi Tripel Aplikasi Tripel 
Scalar Product Scalar Product 
salah satunya pada salah satunya pada 
momentum linear momentum linear 



PERSAMAAN GARIS LURUS PERSAMAAN GARIS LURUS 
DAN PERSAMAAN BIDANGDAN PERSAMAAN BIDANG



Persamaan Garis LurusPersamaan Garis Lurus

(x0,y0)

(x,y)
garis

y

Q

(y-y0)
B

(x0,y0)

b

x

P
(x-x0)

r0 r a

A



Definisi GarisDefinisi Garis
Apakah garis itu?Apakah garis itu?
Garis adalah Garis adalah deretanderetan titiktitik--titik secaratitik secara kontinukontinu

Dari gambar :Dari gambar :
B = r B = r –– rr00

dandan
A // B A // B (Perbandingan setiap komponen akan(Perbandingan setiap komponen akan samasamaA // B A // B (Perbandingan setiap komponen akan(Perbandingan setiap komponen akan samasama

dimanadimana
BB = (x= (xii+y+yjj))--(x(x00ii++yy00jj))

= (x= (x--xx00))ii++(y(y--yy00))jj
dandan
A A = a= aii+b+bjj



D
c

zz

b

yy

a

xx

D
b

yy

a

xx

3

2

000

00

→−=−=−

→−=−

sehingga

Disebut pDisebut persamaan garis lurus simetrisersamaan garis lurus simetris

cba

(x0,y0,z0) adalah suatu titik yang dilalui garis a,b,c. 
Komponen vektor arah.



r = rr = r00 + B+ B

dan
B = B = ttAA

sehingga
r = rr = r00 +A+Att

Dari gambar di atas juga :Dari gambar di atas juga :

Disebut pDisebut persamaan garis lurus parametrikersamaan garis lurus parametrik

r = rr = r00 +A+Att
== (x(x00,y,y00,z,z00) + (a,b,c)t) + (a,b,c)t

atau
r = ir = ixx0 0 + j+ jyy0 0 + k+ kzz0 0 + (+ (aai+i+bbj+j+zzk)k)tt



ContohContoh

(3,3,1)

TentukanTentukan persamaanpersamaan garisgaris luruslurus parametrikparametrik dandan
simetriksimetrik yangyang melaluimelalui titiktitik ((22,,11,,55)) dandan titiktitik ((33,,33,,11)!)!

(2,1,5) A

x0=2
y0=1
zo=5



A A = (3,3,1) = (3,3,1) –– (2,1,5)(2,1,5)
= (1,2,= (1,2,--4)4)

A A = = ii+2+2jj--44kk

a = 1a = 1,  ,  b = 2b = 2,  ,  c = c = --44
Sehingga :Sehingga :

Solusi

Sehingga :Sehingga :
rr = = (2,1,5) + (1,2,(2,1,5) + (1,2,--4)t4)t
atauatau
r = r = 22ii++jj+5+5kk+(+(ii+2+2jj--44kk)t)t

Titik
yang dilalui Arah garis

Persamaan garis
parametrik



Lanjutan…Lanjutan…
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5

2

1

1

2

000
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−=−=−

zyx
c
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b

yy

a

xx

4

5

2

1
2

421

−
−=−=−

−
zy

x
Persamaan Garis 
Simetrik



Latihan SoalLatihan Soal

1. Cari suatu persamaan garis lurus melalui (3,2,1) dan
sejajar dengan vektor (3i-2j+6k)!

2. Cari persamaan garis lurus yang melalui titik (3,0-5) dan
sejajar dengan garis r = (2,1,-5) + (0,-5,1)t !



Persamaan BidangPersamaan Bidang

N = ai+bj+ck

B(x,y,z)

z

A(x0,y0,z0)

x

y



ABAB=(x=(x--xx00))ii+(y+(y--yy00))jj+(z+(z--zz00))kk
N N = a= ai i + b+ bj j + c+ ckk

�� Lakukan dot product antara Lakukan dot product antara AB AB dandan NN

�� N�AB N�AB = N�AB�cos 90= N�AB�cos 90oo = 0= 0�� N�AB N�AB = N�AB�cos 90= N�AB�cos 90oo = 0= 0
�� (a(aii+b+bjj+z+zkk)�[(x)�[(x--xx00))ii+(y+(y--yy00))jj+(z+(z--zz00))kk]=0]=0
�� a(xa(x--xx00)+b(y)+b(y--yy00)+c(z)+c(z--zz00)=0)=0

�� ax+by+cz=axax+by+cz=ax00+by+by00+cz+cz00



Yang diperlukan minimal:Yang diperlukan minimal:

1.1. Vektor normal bidang (Vektor normal bidang (NN))
2.2. Suatu titik pada bidangSuatu titik pada bidang

Jika diketahui 3 titik pada bidang Jika diketahui 3 titik pada bidang 
bisa juga.bisa juga.bisa juga.bisa juga.

�� Catatan: Jika suatu garis sejajar Catatan: Jika suatu garis sejajar 
dengan arah bidangnya, maka dengan arah bidangnya, maka θθ=0.=0.



N

Garis

Catatan: Arah bidang selalu tegak lurus terhadap bidang



Contoh Soal:Contoh Soal:

1.1. TentukanTentukan persamaanpersamaan bidangbidang yang yang 
mencakupmencakup 3 3 titiktitik
AA=(0,1,1); =(0,1,1); BB=(2,1,3); =(2,1,3); CC=(4,2,1)=(4,2,1)

N C=(4,2,1)

θ

A=(0,1,1)
B=(2,1,3)

AB=B-A
AB=(2,1,3)-(0,1,1)
AB=(2,0,2)

AC=C-A
AC=(4,2,1)-(0,1,1)
AC=(4,1,0)



�� N=ABxACN=ABxAC

�� NN=(2,0,2)x(4,1,0)=(2,0,2)x(4,1,0)
�� NN== ii jj kk

22 00 22

�� NN=0+8=0+8jj+2+2kk+0+0--22ii+0+0
�� NN==--22ii+8+8j+j+22k k ��������aa==--2,2, bb=8,=8, cc=2=2

22 00 22

44 11 00



Lanjutan… SolusiLanjutan… Solusi

�� Titik yang ditinjau Titik yang ditinjau AA=(0,1,1)=(0,1,1)
�� xx00=0; y=0; y00=1; z=1; z00=1=1
�� ax+by+cz= axax+by+cz= ax00+by+by00+cz+cz00

--2x+8y+2z=8+22x+8y+2z=8+2�� --2x+8y+2z=8+22x+8y+2z=8+2
�� --2x+8y+2z=102x+8y+2z=10



Latihan Soal:Latihan Soal:

1.1. Cari persamaan bidang melalui titik Cari persamaan bidang melalui titik 
(1,(1,--1,0) dan sejajar dengan garis 1,0) dan sejajar dengan garis 
rr=(5=(5i+ji+j--22kk)+(2)+(2ii--jj++kk))tt !!


