CLASS-12 JEE - MATHS

THE VECTOR PRODUCT
A If a & b are two vectors & 0 is the angle between them, then
axb= |§| |b|sin GIAl, where IA1 is the unit vector perpendicular to

both 5 & b such that 3, b & H forms a right handed screw system

Sign convention
(A) Right handed screw system

a,bandn form a right handed system it means that if we rotate vector a >

VA2V,

o

N . . 2
towards the direction of b. through the angle 6, then n advances in the same P
direction as a right handed screw would, if turned in the same way.

<UL

(B) Lagranges Identity

For any two vectors a&b; (a x b)? = [a|?[b|2 — (a-b)2 =23 3D
a-b b-b

(C) Formulation of vector product in terms of scalar product

- - -
The vector product a X b is the vector c,, such that

A ¢
B.c-a=0;c-b=
a

C.

(D) (O axb=0¢o a&bare parallel (collinear) (3 #0,b #0)ie a= Kb, where K is a scalar

- -

- -
(ii) a X b # b X a (not commutative)

-

(iii) (mz) Xxb = ax (mb) = m(E X b) where m is a scalar.

(iv)a x (b + ¢) = (a X b) + (a x ¢) (distributive over addition)

A A A A

(v)ixi=jxj=kxk=0

(vixj=kjxk=ikxi=]j

=]

(E) If3 = a,i +a,] + a;k&b = byi + byj + bsk, thenaxb=|' J K
a; az ag
b; by bs

(F) Geometrically |§ X b| = area of the parallelogram whose two adjacent sides are represented by

a&b. s
N 1

(G) (i) Unit vector perpendicular to the plane of a&bisn = + ixg a
laxb]|
- = r ;Xg
(ii) Avector of magnitude 'r' & perpendicular to the plane of a&b is + |(_, q>
axb
(iii) If O is the angle between g&b, then sin 8 = liXP.l
[alib]

(H) Vector area:

@ It g, b&c are the pv's of 3 points A, B & C then the vector area of triangle
1 - - - - -
ABC=z[axb+bxc+cxal

(i) The points A, B & C are collinear ifaxb+bxc+cxa=0

- - -

(iif) Area of any quadrilateral whose diagonal vectors are d,&d, is given by i |dy X dy].
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