CHAPTER(3) Vectors(=i:)

Physical Quantities (4t il <iasl))

Vector quantities

magnitude and direction
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Exp. Displacement, Velocity,

Acceleration
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Scalar Quantities

Magnitude
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Exp. Pressure , Temperature ,
Distance, speed etc.

The magnitude of a vector can be
never negative

=» The magnitude is always positive




thpmg'i 6ectors Geometrically
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atb vectorsum: I'= d+ b

Properties of vector addition:
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1- Commutative law: 4 + B = B + A
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2- Associative law: ( A -+ B) - C =/ + (B =+ C )
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3- The negative vector of vector Ais denoted by vector — A and is a
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vector with the same magnitude as of vector A But with exactly
opposite direction.
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4- Vectors Subtraction: d = @

Addition of vectors(<lgaiadl (7 k)aad)

Adding Vectors Analytically
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F=d+th
a, i+ a, j+ a, k
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b, i+ by, j+ b, k
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=T, i+ T, j+ 1, k
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Vector addition
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Vector subtraction

A-B=4\-B)i+(4,-B)j+4--B)k




Components of a Two dimensional vector: A
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a, and ay are called the components of vector a < >lc
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To resolve two dimensional vector: i

a, is a vector along x-axis

x-component of vector a

a, =a cos@
a is the magnitude of vector d(4siel 4ad
0 is the angle made by the vector with x axes
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Unit vectors |
Magnitude direction I
1 i =P X-axis I

1 j =»y-axis I

1 k =»z-axis i

a,= - a cos0;4

a,=+asin B,
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a,=+ a cosB;
a,=+ a sinB;
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a,=-acosB:
a,=-asinB; ¥
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a=+acosBy
a,= - asin B4

i y-component of vector d

a, =a sin@
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a is the magnitude of vector d(4siel 4ad
r 0 is the angle made by the vector with x axes

(casal T gnaganiall (s geanall 4yl 3l
ay is a vector along y-axis
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=a sin@

a, =a coso, a,
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How to express vectors? <lgaiall oo ymicds
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1 k =¥z-axis
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“Unit vectors notation Magnitude-angle notation
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d=a,it ayj al, 8
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a;=+3 a,=-2 Lilé @ sladly @ ldla b s o anial) e 1) 1%
A O B=-4i+3j A A= 243 i ) ’ X 60 =tan " —
a=+3i—-2j 3“ allas ‘ .
a,=-4 ay=-1 —EE—, G Z @ cose e alsoal) Bl gy el
G=—4i— j 5 ,hﬁ,y,mu Al s o 491 3 Gl
C=-4i-5] | D= 2i-5j Pl alatediy Al oSG o 0es
4 a=acosO i+ asinf j
a=a,i+ a,j
era b=-4 cos30=2v3 +y 3=+ 4 cos30=2v3 g = [T counter clockwise
' iR b,=+4sin30=2 . a,=+4sin30=2 — clockwise
C=-4i| a=+4j b= -23i + 2 a=2v3i + 2] delall cjlie uSet
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Unit vectors c,=- 4sin30=2 ¥ dy=-45in30=2 } {2) (1) X
¢=-2v3i -2j Y d=+2v3i-2j % >
Magnitude direction axz' a P>+
5 " a - -
i =P x-axis v >
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j =P y-axis -y
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Exp.d=3i+4j
b=2d=6i+8j

|b| = |2al = /62 + 82
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Scalar (dot) Product _..--

ﬁl_f = |al.|b| cos ¢

2-d-b=a.b,+ ayb, + a,b,

3-a-b="b-a
4-i-i=j-j=k-k=1
1=04ldka Glgatiall
i-j=j-k=k-i=0
0=CMla Glgaiall

@a x b = |al.|b|sin ¢
¢ is perpendicular to both @ and b
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2-Z"=Zi><5= a, a, a,
b, b
3dxb=-b x d
4-iXi=jxj=kxk=0
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Exp.jxk=+i, k X j= —i

5-¢=0 > dxb=0
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¢ =90 —>|a><b|max—|a||b|
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