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Formulae On Vector Algebra

Position Vector and Magnitude

> If P(x,y,z) is any point in 3D, then the line joining the point to the origin gives its position vector

and is denoted by OP = # = xi + yj + zk

> Ifd = al + bj + ck, then magnitude of the vector is given by |d| = VaZ + b2 + c2

Direction Cosines & Direction Ratios

> If P(x,y, z) having position vector 7 makes angle «a, 8,y with X,Y & Z — axis respectively, then
the direction cosines are given by: [ = cosa,m = cos§ and n = cosy

v cosa=->,cosfB =2 and cosy = —
7 €SB =17 V=i

> If a, B,y are the direction angles of vector # = xi + yj + zk then its direction cosines are also

X X

Z
—and cosy = —
171 14

given by cosa = =

—, cosf =
|7 B

v x=|Fflcosa=|F|l, y=|Flcosp =|Flm, z=|F|cosy=|F|n

> (|7|l, |¥Im, |¥|n) are the direction ratios denoted by a, b & ¢ respectively of the given vector.

v a=|7|l, b=|Flm, c¢=|7F|n
> If |, m &n are the direction cosines of a vector then [? + m? + n? =1

» The direction ratios of the line joining P (x4, y;,2,) and Q (x5, y,, z;) are given by:

Aa=X;—Xy, b=y, =y, c=2,—2;

» The direction cosines of the line joining P(x,y,,2;) and Q(x,, y,, z,) are given by:

| = X2—X1 _ Y2~ 22771

|PQ| ’ ~ o |Pql’ ~|PQI




v’ Ifd = xi+ yj + zk, then x, y, z are direction ratios of d.

v Ifd = xi+ yj + zk, then li + mj + nk orcosa i + cos j + cosy k gives @

Vector Algebra ‘

> Ifd = a,i+ b,j+ .k and b = a,i + b, + ¢,k then:

v C_i + I—?) = (a1 + az)i + (bl + bz)j‘l‘ (C1 + Cz)ié
4 C_i - E = (a1 - az)i + (bl - bz)j"" (Cl - Cz)ie
v @.b =aja, + bb, + ¢y, = |d||b| cos 6
v dxb=|a; by c;|=Idllb|sinoA
a; by ¢
> Angle between the vectors, § = cos™?! (@) org = sint (é@)
|dl|] |al|b]

1

> Projection of a vector d on the vector b is given by B (d.b)

Vector Components ‘

> Ifd = a,i + b;j + c,k then unit vector in the direction of d is given by @ =

|~

5
—.a
la|

> |If P(xy,y1,21) and Q(x,,y,,z,) are two given points then the vector equation of the line PQ =

(2 —x)i+ o —y)j + (22 — Zl)E

Section Formula ‘

» If the point R divides the line joining the position vector of P and Q in the ratio m: n, then the

position vector of R is given by:

mb+nd

v Internally, ¥ =

m+n

mb-nad

v’ Externally, 7 =

m-—-n




Area

> If d and b are the adjacent sides of a triangle then its area is given by %|& X B|

> If d and b are the adjacent sides of a parallelogram then its area is given by |& X I;|

Vector Properties ‘

> Ifd = a,i+ b+ c,k and b = a,i + b, + ¢,k , they are collinear if % = % = %
2 2 2

» Dot Product:
= Ifd Lbthend =~ hence a.b=0
= Ifd | bthen & =0hence d.b = |d||b|
= Ifg =mthend.b = —|d||b|
= Cauchy-Schwartz inequality: |d.b| < |d||b]|
= Triangle inequality: |d@ + b| < |d| + |b|
» fi=jj=kk=1andij=jk=ki=0

» Cross Product:
= dllbthend=0hencedxb=0
= Ifd 1 bthend =Zhence dx b = |d]|b|

» ixi=jxj=kxk=0andixj=k jxk=i&kxi=j
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