Core Pure 1
Vectors

Chapter Overview
1: Equations of straight lines in 3D
2: Equations of planes
3: Scalar product and angles between line + line or plane + line or plane + plane.
4: Scalar product form of equation of plane
5: Point of intersection of two planes
6: Perpendicular distance between line + line or point + line or point + plane
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The Vector Equation of a Line











Important understanding points:
·  and  are constants (i.e. fixed for a given line) while  is a variable.
· It is often helpful to write as a single vector, e.g:

· It is very important the you can distinguish between the position vector  of a point on the line, and the direction  of the line






Examples
1. The equation of line  is 
Find the vector equation of a line parallel to  which passes through the point .









2. The equation of line  is 
Find the coordinates of the points on  which are a distance of 3 away from .










3. Find a vector equation of the straight line which passes through the point , with position vector  and is parallel to the vector .







4. Find a vector equation of the straight line which passes through the points  and , with coordinates  and  respectively.











5. The straight line has vector equation . Given that the point  lines on , find the value of  and the value of .















6. The straight line  has vector equation . 
Show that another vector equation of  is 









Test Your Understanding
Find a vector equation of the straight line which passes through the points  and , with coordinates  and  respectively.










Final Example
The line  has equation , and the point  has position vector .
(a) Show that  does not lie on .
Given that a circle, centre , intersects  at points  and , and that  has position vector ,
(b) find the position vector of .
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‘What students need to learn:
Topic
6 6.5 The perpendicular distance from
Further vectors intersection of a | (a.B.7) to mx+myy+nz+d=0is
line and a plane.
continued |ra+ B+ ny+d|
Calculate the
perpendicular
distance between
two lines, from a
point to a line and
from a point to a
plane.
7 7.1 Understand and use
Ppolar polar coordinates
and be able to
coordinates
convert between
polar and Cartesian
coordinates.
7.2 | Sketch curves with 7 | The sketching of curves such as
givenas afunction | r=pscc(a—6).r=
of 6, including use of
=2 =k r=
iganometric r=2a cosb. r= k. r=a(1 = cosh).
functions. (3 +2 cosf). r=acos20 and
a® cos 26 may be set.
7.3 | Find the area 10,
enclosed by a polar | Use of the formula *L 778 for
curve. 2
area.
The ability to find tangents parallel to, or at
right angles to, the initial line is expected.
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