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1(b). Vector Algebra: Component Form
Let X, yand Z be unit vectors parallel to the x, y and z axis, respectively. An arbitrary

vector A can be expanded in terms of these basis vectors

A=AX+AJ+A7
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The numbers A, A, , and A, are called component of A geometrically, they are the
projections of A along the three coordinate axes.
(i) Rule: To add vectors, add like components.
A+B=(AX+AJ+AZ)+(BR+B,J+B,7)=(A+B,)%+(A +B,)j+(A+B,)I
(ii) Rule: To multiply by a scalar, multiply each component.
A=(an)%+(aA )§+(ah, )i
Because X, ¥ and- Z are mutually perpendicular unit vectors

0§ =22=1 R§=R2=.7=0

x>
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Accordingly, AB=(AX+AJ+A2).(BX+B,J+B,Z)=AB+AB, +AB,
(iii) Rule: To calculate the dot product, multiply like components, and add.
In particular, AA=A’+A+A = A= A + A+ A

Similarly, XxX=yxy=7x7=0,
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(iv) Rule: To calculate the cross product, form the determinant whose first row is X, ¥, Z,

whose second row is K(in component form), and whose third row is B .
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AxB=|A A A|=(AB,-AB, )x+(AB -AB,)j+(AB,~AB,)2
B, B, B
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Example: Find the angle between the face diagonals of a cube. Z4
Solution: The face diagonals A and B are (0,01)
A=1%+0y+17; B=0%+1§+17
So, = AB =1 Ak)B (0,1,g)y
Also, = AB = ABC0s6 = +/2+/2 050 = c0S 0 =~ = 0 = 60° X
2 (4,0,0)
ZA
Example: Find the angle between the body diagonals of a cube. (0,0,1)
Solution: The body diagonals A and B are /.
— _ B
A=R+J-2, B=X+J+2 b (010)
o — oy
So, = AB=1+1-1=1 A
X ¥
. 10,0
Also,= A.B=ABcosO=«/§x/§cosez>cose=%:>9=cos1(%) ( )
Example: Find the components of the unit vectorn perpendicular Z,
to the plane shown in the figure. 3 A
Solution: The vectors A and B can be defined as B
B
K:_)A(Jrzy; B 2437 A AxB 6x+3y+22 2 .
‘Ax B 7 1 y
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