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VECTORS

Position Vector of A Point

4 )

Let O be a fixed origin, then the position vector of a point P is the vector OP. If 3 and b are position

vectors of two points A and B, then,

AB = b — @ = position vector of B —position vector of A.

Distance Formula

Distance between the two points A(3) and B(E) is AB = |5’ - E|

Section Formula

na+mb a+b

Mid point of AB = —~

N
r= )
m+n

Scalar Product of Two Vectors

4 )

3.b = [3]|b|cos6, where [3], [b| are magnitude of 3@ and b respectively and 6 is angle between 3 and

ol

ab

(i) ii=jj=kk=1ij=jk=ki=0 projectionofa’onf)):ﬁ|

(||) |f5 = ali + azj + agk and B = bll AP b2] AP b3k 0 then 35) = albl AP azbz AP agbg

—

(iii) The angle ¢ betweena & b is given by cos¢ =

R
jalb]

(vy ab=0e3dLlb (@#0Db #0)
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Vector Product of Two Vectors

(i)

(ii)

(iii)

(iv)

(v)

(vi)

(vii)

~

If 3 & b are two vectors & 6 is the angle between them then 3 x b = |3]|b|sin6#, where fi is the

unit vector perpendicular to both 3 & b such that 3, b & fi forms a right handed screw system.

Geometrically |3 x B| =area of the parallelogram whose two adjacent sides are represented by

3&b.
ixi=jxj=kxk=0;ixj=kjxk=1kxi=]
L A |tk
|f5=a1f+a2]\+a3k& b=b1f+b2j+b3k,then 3Xb: dq dp ds
b; by b3

axb =0 & dandb are parallel (collinear)

3+0,b % 0)ied= Kb, where K is a scalar.

ol
o'l

X

Unit vector perpendicular to the plane of @ & bisf=+ -

"o
o

(viii) The points A, B & C are collinear if d x b+bxe+ex3a=0

Area of any quadrilateral whose diagonal vectors are d, &d,is given by % |31 X 32|

Lagrange's identity : (3 x E)z = |€1’|2|B)|2 — (5’5)2 = é'é e E|
a-b b-b
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Scalar Triple Product

(i)

(i)
(iii)

(iv)

(v)
(vi)

(vii)

\_

The scalar triple product of three vectors 3,b & ¢ is defined as:

(e_i X B)E = |a| |E| |¢|sinBcosdp

Volume of tetrahydron V = [3b¢]

In a scalar triple product the position of dot & cross can be interchanged i.e.
d(bxe)=(dxb).¢ OR [db¢]=[b¢d]=[¢db]

d(bx¢)=-d@Exb) ie[db¢]=-[3¢Db]

sk 2
|f3:ali+a2]\+a3l};b=b1i+b2j+b3l’i &E:C1i+C2j+C3l’ithen [é)b(_:)]: Y] b2 b3.
Lot B

If & b, ¢ are coplanar & [d¢b] =0

Volume of tetrahedron OABC with O as origin & A(3), B(E) and C(¢) be the vertices =

HELE

The position vector of the centroid of a tetrahedron if the position vector’s of its vertices are
3, b, ¢ & d are given byi[§+g+8+a].

)

Vector Triple Product

ax(bx¢) =@ Ob—(3-b)g (Axb)xé= @ Ob— (b- )3

(3xDb) x¢#3dx (bx?d),ingeneral
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