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Vectors QP 1

The line [ has equation r = 4i — 9j + 9k + A(-2i + j— 2Kk). The point_4 has position vector 3i + 8j + 5k
(i) Show that the length of the perpendicular from 4 to [ is 15. [3]

(ii) The line / lies in the plane with equation ax + by — 3z + 1 = (. where a and b are constants. Find
the values of @ and b. [5]

The equations of two straight lines are
r=i+4j-2k+Mi+3k) and rvr=ai+2j-2k+uli+2j+ 3ak).
where a is a constant.

(i) Show that the lines intersect for all values of a. [4]

(if) Given that the point of intersection is at a distance of 9 units from the origin. find the possible
values of a. [4]

The points 4, B and C have position vectors, relative to the origin O, given by

i) [ [

The plane m is perpendicular to AB and contains the point C.
(i) Find a vector equation for the line passing through 4 and B. 2]
(ii) Obtain the equation of the plane m, giving your answer in the form ax + by + ¢z = d. [2]

(iii) The line through 4 and B intersects the plane m at the point N. Find the position vector of N
and show that CN = ,/(13). [5]

Two planes have equations 3x+y—-z=2andr-y+2z = 3.
(i} Show that the planes are perpendicular. [3]

(ii} Find a vector equation for the line of intersection of the two planes. [&]
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The line ! has vector equation r=1i+ 2j+ k + 4{2i — j + k).

(i) Find the position vectors of the two points on the line whose distance from the origin is ,/(10).

[5]

{(ii} The plane p has equation ax + v +z = 5. where a is a constant. The acute angle between the line
! and the plane p is equal to sin”' {%} Find the possible values of a. [3]



