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4+ 3.1 Vectors and Scalars

Scalar quantities :

« A scalar quantity is completely specified by a single value with an appropriate
unit and has no direction.

Vectorel quantities:

You

A vector quantity is completely specified by a number and appropriate units
plus a direction.



=+ 3.1 Vectors and Scalars

Displecement as a vector quantity:

As a particle moves from A to B along
an arbitrary paths represented by the
blue or pink line, its displacement is a
vector quantity shown by the arrow
drawn from A to B.

B
The displacement vector tells us
nothing about the actual path that the

particle takes.

A —

A vector quantity can be shown as: A

The magnitude of a vector: ‘A‘



=+ 3.1 Vectors and Scalars

y
Equality of Two Vectors

Two vectors are equal only if they have A

the same magnitude and point in the B”
same direction. B

AII

Negative of a Vector

A/ —A/




+ 3.2. Adding Vectors Geometrically

Actual
path

C

Net displacement
1s the vector sum



+ 3.2. Adding Vectors Geometrically

Actual
path

To add @and b.
. draw them

b head to tall.

A N ¢

Net displacement
1s the vector sum

i\
(0) This is the

resulting vector,

from tail of @
to head of b.
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+ 3.2. Adding Vectors Geometrically

Vector sum

Start

You get the same vector
result for either order of
adding vectors.

Commutative law of addition

A+B=B+A




+ 3.2. Adding Vectors Geometrically

Associative law of addition:

A+(l§+5)=(ﬁ+l§)+é

You get the same vector
result for any order of
adding the vectors.




+ 3.2. Adding Vectors Geometrically

Associative law of addition:

A+(l§+é)=(ﬁ+l§)+é

(a) To find the sum of (b) we could add A and B (c) or we could add Band C (d) or we could add A, B, () or we could add A B,
these three vectors ... to get_p and then add to get 4 E and tllen add and C to get R directly, ... and C in any cher order
CtoD to get thgﬁnal AtoEtogetR, .. and still get R.

sum (resultant) R, ...

¢ R R R R
- > - ol R
a D / A E A /
Al B N % L,/C BoA
Y — — 6
B B B




+ 3.2. Adding Vectors Geometrically

Subtracting Vectors

A-B=A+(-B)
A=B Ky
1

(a)



+ 3.2. Adding Vectors Geometrically

Multiplying a vector by a scalar

A sA —sA

y.



+ 3.2. Adding Vectors Geometrically

A=B
g A A
i |A]=|B i
Equalit'y and direction are same
Adding C=A+B
: A=-B
Negative of S i / /
if |4|= |B| and B
a vector
their direction are opposite
t 4
o
— — —_ K " B
Substraction C=A-B
o] -B
o B=sA
Multiplying a o N
vector by a ‘B‘ = S‘A‘ and has same direction as A 7;{ / A
scalar if s is positive

oras —Aif s is negative



4+ 3.3. Components of Vectors and Unit Vectors

—— This is the y component —
of the vector.

The components and the
(¢)  vector form a right triangle.

This is the x component
of the vector.

a.=acoso a,=asing
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4+ 3.3. Components of Vectors and Unit Vectors

Unit vectors:

A unit vector is a dimensionless vector having a magnitude of exactly 1.

y

ho;




4+ 3.3. Components of Vectors and Unit Vectors




4+ 3.3. Components of Vectors and Unit Vectors

Adding Vectors by Components:

y
‘ R=A+B
R R.=A +B,
R,=A +B,




4+ 3.3. Components of Vectors and Unit Vectors

i-B A =B,
i |4]-| Iy A, =8,
Equality and direction are same B A =B
Z Z
L C.=A +B,
Adding C=A+B C,=A +B,
C,=A +B,
Negative of A=-b A n
ive o - i _
a vector i |A|=[B| and / '/ﬁ 4 =5,
their direction are opposite AZ = —BZ
L R C.=A -B,
Substraction (C=A-RB N C,=A,-B,
E _E CZ = AZ - BZ
. B=sA
Multiplying a I o . B, =sA,
vector by a ‘B‘ = S‘A‘ and has same direction as A VK / A B, = sA,
scalar if s is positive B =sA

oras — A if s is negative



=+ 3.4. Multiplying Vectors

There are two ways to multiply a vector by a vector:
« Scalar product produces a scalar

« Vector product producs a new vector



=+ 3.4. Multiplying Vectors

Scalar product:

A-B = ABcos¢ = \X||§|cos¢

Acos ¢/ N

> |
ool
Il

ool
|



=+ 3.4. Multiplying Vectors

Scalar Product by Components

i+ i=J7=k-k=(1)(1)cos0° = 1
i+ ] =1k=7]k=(1)(1)cos90° =

A-B = (Ad + Ayj + Ak)- (B + Byj + Bk)

A-B =AB, + AB, + AB,



=+ 3.4. Multiplying Vectors

Vektorel Carpim: Tanim

ki vektoriin vektdrel carpimini

C =AxB
seklinde tanimlanir.
C vektorinun buyudklagu
C= ABsin 6

ile verilir. Olusan C vektorinun yonu ise
sag el kurali ile belirlenir.

=4
T &
-~

Right-hand rule

_

T—C=BXA

AxB = —BxA



=+ 3.4. Multiplying Vectors

Vektorel Carpim: Bilesenlerin Kullanilmasi

ki vektoriin vektdrel carpimini bilesenlerini kullanarak hesap edelim. Birim
vektorlerin vektorel carpimi vektorel carpimin kullanilmasi tanimlanabilir.




=+ 3.4. Multiplying Vectors

Vektorel Carpim: Bilesenlerin Kullaniimasi

Bilesenlerini bildigimiz ii vektoru vektorel carpalim:

A X B = (Ad + AyJ + Ak) X (Bi + Byj + Bk)

A X B = (AB, — A;By)i + (A;B, — A:B,)] + (ABy — AyB)k

— —

C=AXB

vektorunun bilesenleri boylece
C, = AyBZ — Asz Cy = A B, — A B, C, = AxBy — AyBx

olur.



=+ 3.4. Multiplying Vectors

Vektorel Carpim: Bilesenlerin Kullaniimasi

ki vektoriin vektdrel carpimi determinant kullanilarak hesaplanabilir:

i

] A, A,
A X B=|A, A
B)’

B, B,

Ay A,
By B,

i_

A A,

B, B,

= j+ k

By

AXxB=(AB—AB)i — (AB. — AB)j+ (AB, — ABk



=+ 3.4. Multiplying Vectors

Asagida verilen iki vektorun vektorel carpimini hesap ediniz.

A=3i-4j: B=-2i +3k

AxB

(3 — 4 )x(=2i +3k)

3ix(=21 )+ 3ix3k + (=4 ) x(=27) + (=4 )x3k
6.0 +9(—7)+8(—k)—12i

~12i -9 -8k

C -

O O Q)
Il Il Il

C



=+ 3.4. Multiplying Vectors

Asagida verilen iki vektorun vektorel carpimini hesap ediniz.

A=3i-4j; B=-2i +3k

Szim:1 (2ySntem)

= (=43-0.0) —(0.0-3.3)]+(3.0-(=4).(=2))k
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=+ 3.4. Multiplying Vectors

Bir onceki ornekte vektorel carpim sonucunda elde edilen C vektorinin
hem A hem de B vektorune dik oldugunu gosteriniz.

A=3i-4j; B=-2i+3k C=-12{-9]-8k

C vektorl A’ ya dik ise C.A carpiminin sifir olmasi gerekir:
C.A=(-12i =97 -8k).(3i —4))
C.A=(=1223)ii+(=9)(=4)j.j =0

Benzer hesap B vektoru icinde yapilabilir.



