Vector Algebra - Part | K Bep

Vector Itis a quantity which has both magnitude and direction.

Position Vector ]

For a point P(x, y, ) in 3-D coordinate system, OP or F is the position vector
with origin O as initial point.

Magnitude of OP = |OP| =/x2+ y2 + z2
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Direction Cosines and Direction Ratios ]

1 Position vector OP makes angle a, B and y with x, y and z axes.

2 cos a, cos B and cos y are the direction cosine of vector OP and denoted
by |, mand n.

3 Direction cosines are unique for a given line
Number proportional to direction cosines are called as direction ratios,
denoted by a, b and c. 0

v

5 Wealso have >+ m2+n? =1.

Types Of Vectors ]

1 ZeroVector Vector with zero magnitude, denoted as 0

2 UnitVector Vector whose magnitude is 1 unit. Unit vector along ais
denoted as a

3 Cointial Vectors Two or more vectors with same initial point
4 Collinear Vectors Two or more vectors lying on the same or parallel lines.

5 Equal Vectors Two or more vectors with same magnitude and direction.

6 Negative Vectors Vector with same magnitude but opposite direction
as that of the given vector.

Addition Of Vectors ]

Triangle Law Of Addition
AC =AB +BC
i.e AB+BC-AC=0
AB+BC+CA=0
AB +BC+CA=AA
Parallelogram Law Of Addition

OA + OB=0C
iea+b=¢
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Properties Of Vector Addition

a+b =b +a; commutative property
(@+b)+c=a+ (b+<c); Associative property
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Multiplication Of Scalar and Vector

Multiplication of scalar A with vector a is Aa.
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2 MAais collinear to vector a.
3 Direction of Aa depends upon A.
€@ If A is positive its direction is same as that of a.
© If A is negative its direction is opposite to that of a.
4 MagnitudeofAa=|Aa|
=|A||a]

Components Of Vectors ]

For position vector OP of apoint Ii(x, y, z), We have
- _ OP=xi+yj+zk
Where i, j and k are unit vectors along x, y and z - axes, and
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xi, yj and zk are the components of vector OP along x, y and z - axes.

Vector Joining Two Points
p1(X1' X1' Z1) pz(xz' Xz' Zz)

@2 = (xz y X1)i-+ (yz- y1)j-+ (Zz ! Z1)k_ "

PP, = /0x,-X)* +(y,-y,) +(z,-2)’
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Section Formula

Internal Division
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External Division
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Midpoint Formula
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Scalar Product ]

For vectors a angl b. It is_denoted as
a.b=|a| |b|] cos 6
Where 0O is angle betweenaandb,0<0 <J1

Properties Of Scalar Product

1 a.bis a scalar quantity. 8 ab=ba
2 ab=0=alb 9 a(b+c)=ab+ac
3 ab=|a||b|]= 6=0° 10 ifa=agi+ay +ask
4 ab=-|a||b| = 6=180° and
> Qi=jj=kk=1 b=bii+byj + bsk
6 I I then
3 B §.b — a1b1+ a2b2 + a3b3
7 0sO= g 11 (Aa).b =\@.b)
=a.(A.b)

" Vectorproduer

For vectors a and b it is defined as
axb=|a||b|sinBA

Where 0 is an angle betweenaand b, 0 < 6 < J1

and n is the unit vector perpendicular to both a

and b such that a, b and A form a right handed system

Properties Of Vector Product

1 axbisavector. 6 axb=-bxa
2 axb=0=a||b 7 ax(b+c)=axb+axc
3 ixi=jxj=kxk=0 8 AMaxb)=(Aa)xb=2ax(Ab)
4 ixj=jxk=ikxi=j 9 ifa=a,i+a,+askand
b = b,i + b,j + b;k then
i jk
axb=|a; a, as
- - b, b, b;
5 sin9=|aXbI




