Concepts and Formulas

Dot Product of Two Vectors:

e
=|a||b|co.99

Properties:
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(i) a-b= b-a [i.e. dot product is commutative].
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(ii) (a- b)- ¢ is not defined.

(iii) a-(b + €)= a-b + a- ¢ [distributive property]

(iv) If a and b are perpendicular to each other, then a-b =0, converse is also true.
>
(v) Projection ofaonb=%" and projection of b ona =22,
Bl |a]

(vi) If =0, then the projection vector of AB will be AB itsel'f and if 6 ==, then the
projection vector of AB will be BA.

(vii) If0= 5 T oro= 7 then the projection vector of AB will be zero vector.
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(viii) Angle between two vectors a and b is

—-»-i; —)-l-;
cosf=—22  ore=cos!|-2

- - 5. -

|al|b| |al-|b]

1)

(xii) 1@ =a,i +a,] +askand b =b,i +b,] +bsk, thena-b =ab, +a;b, +asbs.
(xiii) (A a)b= A(a-B)=a-(A .B), where A is any scalar.
(xiv) 1f0=m, then a-B =|a||B}; If@=rm, then a-b = —|a||B|

Vector (or Cross) Product of Vectors:

axb =|-5| |3|sin0 n, such that0<08<n

here n makes right handed system with two vectors a and b.



Concepts and Formulas

Properties:

|axb| |axB|
N a x -
(i) Angle between two vectors is sinf = — or 8=sin"! —
lallb] |a||b]
(i) axa=0
(iii) axb=-bxa
— —
(iv) Ingeneral, ax(dx ) #(axb)xc
(v) ax(B+c)=axb +a x ¢ [distributive property]
(vi) Maxb)=(2a)xb =ax (A b)
(vii) If 3 is parallel to _5, then ax 3 = 3 and converse is also true.
(viii) 1f0 = g then ax b =|a|| b}
—» - D>
(ix) Area of parallelogram whose adjacent sides are alongaand b =|a x b !
(x) Area of triangle, whose adjacent sides are along dandb = % IZ’ x b |
(xi)ixi=jxj=kxk=0andixj=kjxk=ikxi=]
(xii) jxi=-k kxj=-iandixk= -]
i -]k
(xiii) If @ =a,i +a,j +azk and b =byi +b,j +b,k, thena x b = a, a, a;
b, b, b,

—

(azb3 _a3b2 )f + ((13b1 —01b3 )} + (albz _azbl)’z
(xiv) Unit vector n, which is perpendicular to both the vectors aandb, is given by
axb
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(xv) For vectors a and b, if ax b = 0, then eithera =0 or b = 0 or Zl |3.



