Cartesian equation of a line

Starter
1. Find the vector equation of the line passing through A(1, 3, 5) and B(2, 4, 6).

Working: The equation is of the formr = p + 1d
— —
To find d we can find A B or BA and p can be either point

1 2
Eitherp=| 3 Jorp=| 4
5 6
. 2 1 1
Either d=AB=b-a=(4)-(3]=1{1
6 5 1
N 1 2 -1
...Or... d=BA=a-b=(3)-(4]=| -1
5 6 -1
1 1
The equation of the line could be r = <3> + 4 <1>
5 1

N.B. Other combinations of the vectors above are also possible.

d
2. How do we convertr = <§1> + A <d1> from vector form of the line to Cartesian form?
2 )

X
Hint: Letr = < ) and eliminate A.

Y
P d,
Working: r= + A
- (p 2> <d2>
X =P
X = pl + /1d1 = ﬂ == d
1
y=ptid, > A=
. X=pi_3-p
Equating gives: A= =
d, dy
P1 dy
E.g. 1 Convert the vector equationr = | P2 | + 4| d, | to its Cartesian form.
P3 d,
Working: X :pl + /1d1 y :p2 +Ad2 Z = p3 + /1d3
Rearranging to make A the subject:
X = - Z-
1= P 1= Y—P 1= P3
d, dy ds
x - = -

d, dy dy
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E.g. 2 Convert the following to Cartesian equations:

2 4
(a) r=(3 )+/I(—2>
-7 1

oy (-6
0 r=|5]|+4 %
—4 3

2 4
Working: (a) r= ( 3 ) + 1 (—2)
-7 1

x—=2
x=2+41 > A= ,

y—3
y=3—2/1 = /1=—2
z==T+41 = A=z+47

. . x—=2 y-3
The Cartesian equation is 2 — > =z4+7(=2)
_9 -6
0 r=|5[+i]3
0 3
9
Xx=-9-62 =
| -6
y=5+5/1 => A=2(y-5)
7 =32 > a=Z
3

The Cartesian equation is

7 0
(c) r=<3)+z—8
~1 5

9 Z
=2y -9 =2(=4

x =1
-3
y=3-81 = A:XT;
+ 1
c=-1451 3 A=
-3 + 1
The Cartesian equation is x = 7 and Y =2 (=

-8 5
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E.g. 3 Convert the following to vector equations:
@ x—=2 y+4 z-1
a = =

3 2 Z4
(b) 4(x+5)=1—y=§
+3
(c) a 5 =2z andy=-06
B x—2
Working: (a) A= 3 => x=2+31
+4
,1=—y2 > y=-4+2)
-1
A=Z4 > z=1+44

2 3
The vector equation is r = <—4> + 4 <2>
1 4

4(x+5)=1—y=§

1
by A=4x+5) => x=—5+Z/1
A=1-y > y=1-4
z:% > z=31

-5 -
4
The vector equationis r = < 1 ) +A[_q|or

()3

x+3
() A= 7 > x=-3-74
)’—T6
A=2 => =—41
4 < >
_3 =7
The vector equationisr = | -6 | + 4 (1) or
O —
2

-3 —14
r=|-6|+41 0o |
0 1

E.g. 4 Letv = 5i+ 12j. Find the unit vector in the direction of v.

Working:  |v|=|5i+12j| =vV5*+ 122 =13
5. 12

SoV=—i+—j
13 13
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E.g.5 Letv =7i— 24j. Find:
(a) the unit vector and
(b) the vector of length 75 units in the direction of v.

Ti-245 1
VT2 (=242 25
1
(b) Vector of length 75 units = 75 X E(ﬁ — 24))

= 3(7i - 24j)
=21i — 72j

Working: (a) V= (71 — 24j)

Exercise
p44 2B Qu 1i, 2i, 3i, 4i, 5-8
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