Question 8 (15 marks)

(a) Consider the planes B and P, that are defined by the equations below.

B:x+y+2z=4
P 2x—y+z=8

(i) Show that A and P, intersect at line /;, which has the following parametric equations:

x=4-t
y=—t  where fis areal parameter.
7=t

Clearly state all row operations.

(i) Show that the points 4(0,—4,4)and B(1,—3,3)are on/,.

(iii) Show that the point C(4,2,2)is on P,.
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(b) Figure 6 shows F and P,, and the line /, where F and P, intersect.

The normal to P, through C meets £ at the point D.

Figure 6

(i) Find the equation of the normal to P, through C.

(2 marks)

(i) Show that D has coordinates (0,4, 0).

(2 marks)
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(iii) From part (a)(i), the parametric equations for /, are:

x=4-t
y=—t  Wwhere tis areal parameter.
z=t

Find the coordinates of the point on /, that is closest to D(0,4,0).

(3 marks)

(iv) How much closeris D to P, than itis to /;?

Figure 7

(2 marks)
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