Vectors Pure Maths topic notes

Vectors : Vector Equations

Component rules

Consider two vectors:
a=Xi+ Yyij+ Zitk and b=Xal+ Yoj+ 2ok

in three dimensional space.

a = b implies that X1= X Yi=VY2 L1=1p

(Xp+ X))+ (Yi+Y2)i + (Z1+ Ik
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(X=X + (Y1-Y2)i + (Z1- Dk

ma = mXil + m Y1j + mZik where m is a scalar quantity

|a| = ,|'|x12+yf+zf| |h| = |x§+y§+z§|

in 3D space, if point A has position vector a and point B has position vector b then the
distance AB is given by:

AB = [AB|=b-a
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Equation straight line - single point & parallel vector given

N

A(Xy Y1 Z,) is a fixed point on the line

a is the position vector for point A a = X;i +V; j+ z;k

s is a vector parallel to the line s=1li+ m j+ nk
(I m n are called the direction ratios of the line)

r is the position vector for an arbitrary point P(X, Y, Z) on the line.
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AP 1sparallel to s

= AP = os {er 15 a scalar vanable)

= t=a + ags (vector equation oftheline)

subhstituting for a and s

r=x1+ W + ik + olli+m+nk)

explanding and rearranging
r=(x+ah + (y+om) + (z;+on)k

r=x+ ¥y + zk

comparing the coefficients of 19 k

x=x+0l Y=y +am Z=z;+an

rearranging to make o the subject

A=K =

d m P

hence the Cartesian equation of the line:

E=& Y= £-&

I m 7

(=0)
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Equation of a straight line - two points given

A(X1 Y1 Z,) is a fixed point on the line

a is the position vector for point A a = X;i +Y; j+ z;k

B(X. Y2 Z,) is a fixed point on the line

b is the position vector for point B b = X,i + VY, j+ z5k

r is the position vector for an arbitrary point P(X, Y, Z) on the line.
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let E he avector from A to B

= AE = OB - OA
since b= OB and a= OA

AE = b-a Q
AP = 8AB (& 1s a scdar variahle)

substituting for A from i1

—_—

AP = 8b-a
OF = r
r = E’q + ﬁ
r= a+ &h-a) {wector equation of the ling)

replacing the vectors by their components

n+y+zk = m+ yi+ok+ Exg+ yy+ 2k
—xi+ W11+ k)

expanding

xm+y+zk = m+ yi+zk+ 8x+ By + Gk
- 8x1+ 81+ .k

factonising

n+y+zk = [x+8x-xnlh+Dy+ &y - n)l

+[z,+ &z, -z )]k

comparing the coefficientsof 19 k
X=%+8(x;- %)
y=n+en-n
z=2+8(z,-2,)
tnaking &the subject
=% _¥Y-n_2-%

=Xk Yoo ¥ T

(=€)

{the Cartesian equations)
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