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Reducing Cartesian Form of alineto Vector Form and vice-versa
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Cartesian Form of aline passing through a given
point

L

Equation of aline passing through a given point P(x1, y1, z1) and parallel to a given vector b having direction ratios <a, b, c> is

X-X1 = YY1 = -4
a b o
If <I, m, n> are the direction cosines then its equation is given by
XxX1 = ¥Y1 = I
I m n

Reduction of Cartesian form to the Vector form

X-X1 = ¥¥i1 = Z-Z;

If 5 b c istheequation of line then equate thisto a

constant, say ?to get the vector form.
XX1 = YY1 = I

—_—

0, 3 b c =7

Xx=ah+xi, y=bA+y; and z=ch+zy

But r=xi+yj+zk

r= (ah+x)i+(bA+y,)j+(ch+z1)k
= (x{0+yj+zik) +A(al+bj+ck)

= a+Ab, where a=xii+y1j+zik and b=ai+bj+ck
Hence the vector equation of line passing through a point with position vector aand parallel to b isr=a+%
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Reduction of Vector form to the Cartesian Form

If r=a+Abis thi‘\.fector ft:]rm_a line then its Cartisian equation is obtained
by substituting r= xi+yj+zk, a=xii+yij+z:k and b=ai+bj+ck

‘r=a+Ab
Xi+yj+zk=( x1i+y1j+zik)+A(al+bj+ck)
Xi+yj+zk= (X +Aa)i+(y1+Ab)j+(z1+Ac)k
Xx=X1+ha, y=yi1+Ab, z=z:+AcC

X-X1=Aa, y-yi=Ab, z-z;=AcC

X-¥Xa = YY1 = -1

- b c = ? whichisthe Cartesian form

Cartesian equation of aline passing through two points

If P(x1, y1, z1) and Q(x2, y2, z2) are two given points then Cartesian equation of lineis
XX = ¥¥1 = -4

X2-X1 YY1 Z2-43

Reduction of Cartesian form to Vector form

Asin the previous case, equate the Cartesian form of thelineto ?, so that it

a X-Xy = Yy-y1 = z-z3 = A

X2-X1 Y2 Y1 Z2-Z4

X-X1=AXz-X1), ¥-¥i=A(Y2-V1), Z-Z1=A(Z2-Z1)
Xx=X1+A(X2-%1), y=yi+A(yz-v1), z=21+A(z2-21)
xi+yj+zk= [x1+A(x2-x1) ]I+ [y1+A(y2-y ) i+ [z1+ Mza-z1) )k
xi+yj+zk= [xgi+yj+zik] AL (XX i+ (y2-y 1) +H(Zz-21 )K]
xi+yj+zk=[x11+y1j+z1k]+A[ (X0 +y2]+zak }-(x1T+y1]+z1k)]

becomes

r=a+A(b-a), which is the vector equation where r=xi+yj+zk ,
a=xil+yij+zik and b=x+yaj+z:k

Reduction of Vector form to Cartesian form

If r=a+A(b-a) is the vector equation of a line passing through the points with
position vectors a and b then take r=xi+yj+zk, a=x4i+y1j+zik and
bh=xzl+y2j+z2k to obtain its Cartesian form.

r=a+A(b-a) becomes
Xy +zk=(x1T+y 1]+ z k) +FA[ (3T +y 2+ zak ) - (X0 +y 1T +z1K) ]
(x-x1)i+(y-y1)i+(z-z1)k= A[(Xa-x1)i+(y2-y1)i+(z2-z1)K]

X-x1=A(X2-%1), ¥-¥yi=Aly2-vy1) and z-z1=A(zz-z1) [Egquating like terms]

e — ) NF_nr . — ) = —__— . 4



Hence from the above three equations, we can write

b.

XX1 = YY1 = 4

Xo-X1 Y2-¥1 7,-7; = 7 Whichisthe Cartesian form.

Angle between two lines

If r=a;+Ab; and r=az+1bz are the vector equations of two lines then angle between them is given by

cosB= | bi.bz
Ib1[b2|
Ifx-x1 = y-y1 = z-z;y and x-Xz = y-y2 = z-zz; are the Cartesian
a b, C1 az bz Cz

Equations of two lines then angle between them is given by
Cos = aiaz+biba+cics

V’a ]_2+b]_2+C]_2 \f@22+b22+C22

Condition for parallelism and perpendicularity

a1=b1= C1

. Ifthelinesareparalel then 2, b, o

e If thelines areperpendicular then ala2+b1b2+c1c2=0

Now try it yourself! Should you still need any help,click here to schedule live online session with e Tutor!
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