Chapter-10

Vector Algebra

Position vector of a point P (x, y) is given as  =T) :xiA+y]+zi< and its magnitude by

/XZ +y2 +ZZ

The scalar components of a vector are its direction ratios, and represent its projections along

the respective axes.

The magnitude (r), direction ratios (a, b, c) and direction cosines (I, m, n) of any vector are

a b C
relatedas: |= ,m=",n=
r r r

The vector sum of the three sides of a triangle taken in orderis O

The vector sum of two conidial vectors is given by the diagonal of the parallelogram whose

adjacent sides are the given vectors.

The multiplication of a given vector by a scalar A, changes the magnitude of the vector by the
multiple |A|, and keeps the direction same (or makes it opposite) according as the value of A is
positive (or negative).

. = ~_a . . . . . -
For a given vector a, the vector a= ﬁ gives the unit vector in the direction of a
a

The position vector of a point R dividing a line segment joining the points P and Q whose

position vectors are aand b respectively, in the ratio m:n

(1) internally, is given by
m+n

(ii)  externally, is given by -
m-n

The scalar product of two given vectors a andob having angle 6 between them is defined as

~ =|a||b|cosd



Also,whena.b is given, the angle 6 between the vectors a and b may be determined by

|al|b]
If © is the angle between two vectora andb , then their cross product is given as

axb=|a||b|sindnwherenis a unit vector perpendicular to the plane containing a and b.

Such that a , B, n form right handed system of coordinate axes.

If we have two vectors aandb  given in component form as a= al+ta,j+tagk and

b=bji+b,j+bsk and A any scalar, then, a+b=(a +b))i +(a, +b,)j+(a;+b;)k
Aa=(\ay)i +(Aay)j +(Aag)k;

a.b=ab, +a,b, +ab,
ik

andaxb=l|a b, ¢
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