Question

(a) Find the cartesian equation of the plane containing the point (1,0, —1)
parallel to both the lines
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Find the shortest distance between each line and the plane.

(b) The triangle ABC has each side extended by the same factor A, as in
the diagram. (So |AB'| = A AB]| etc.) Find the ratio of the areas of
triangles A’B'C" and ABC.
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Answer
(a) A normal to the plane is
(2,1,3) x (3,2,1) = (=5,7,1)
So the plane has equation
—Sr+Ty+z==k

It contains (1,0, —1) so k = —6



Therefore the equation is
—dr+Ty+z=—6

‘p—k
Distance of p from a-n =k is %
a

So the distance of [; from 7 is the distance of (1,0, —2) from 7
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So the distance of [ from 7 is the distance of (—4,1,0) from 7
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(b) Let A be the origin AB=b AC = c¢

AB = AA+AB = (A—1)c+Ab
ACr = AIC + CC" A+ (A—1)(c—b)
= 2 —1Dc—(A—-1b

The area of A'B'C’ is

%|(A73’ K AN = T1((A=1)e+Ab) x (2 = 1)e(A — D)b)|

|+ (A =12+ X(2X—1)||B x C|

=N =N =

= 5|3A2 —3)+1||b x|

Therefore the required ration is [3A% — 3\ + 1|



