Question 8 (15 marks)

Points 4(5,-1,-3), B(5,-3,-1), and D(1, —1,1) are on the circumference of a circle with centre
C(3,-1,-1) on the plane A, as shown in Figure 8.

A B
D
B
Figure 8
(@) (i) Find BAxBD.

—> = —> I

8a=[o, 2, -2 Baved =i 5 k|=[s 98]

- lo 2 -2|

8 = [« 2 2] lu 2 2|

(2 marks)
(i) Hence show that the equation of plane A is x+y+z=1.
[8, 2, 3] is noavral to P :.[', L, ‘] S mocenal to B
The eguation of Peis 2 + 9 +Z = (s)+ ',’>+\3)
X + 9 + z =1\
(2 marks)
(b) (i) Show that AD is a diameter of the circle
= — —
¢ =[20,1] AD = 2AC

=
AD = EL\-, 0, w]

. AD i¢ o diameter og $ae ciccle

(iiy Find the radius of the circle.
R
[R\={z+ o . 2

= J-g— uni kS

(1 mark)

(1 mark)
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(c) Point E(8,-4,-3) is on the plane P,
Show that the parametric equations of the line through £ and B are:

x=8-3¢
y=—4+t where ¢ is a real parameter.
z=-3+2¢

Eé = [—3, L .2]
2 The QcVAanr Og he fine *?La.maiak Eond B s = [8/"“‘,'3]'+ ‘t[‘3, L 2.]

e, % = 8 — 3t
y ®= -4+t
Z=-3 + 2t
(2 marks)
(d) The equation of the circle on A, with centre C and passing through 4, B, and D is:
(x=3)" +(y+1)° +(z +1)* =8.
. . . . 11 13 9
Show that the line through £ and B intersects the circle again at X 7,—7,7 :
5\,;,544:;,1.1.;,.3 Yoo ‘;axamei"(vvc ec;/m,?ew.s ,,[, e i}ne nte "’if\ﬁ ecrda‘\,'_«”'h o\( e ciccle \(}}veﬁ
T z ) Z
(5-3L)+ (-3 +(2t-2) < 3
E2-30L+25 + £'—bt+9 4 b ~BL + 4 = B
lpt" — kbt 4 30= O
T 2L+ 30 = O
(7e-15)(£-1D =0
£=15 o L=|
1
E=l = line intersects the ciccle ab B(S, -3, '\>
E=‘_$_ = line. intecsects He ciede at X ( % ;'1_3-,- , 37->
(4 marks)
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(e) Find the arc length BX.

__-7
g = 2,-2,0
C_))(}: _—l' 6 \Q—l |
7 , ',, 7 | | | | |
LBCX = cos[ =8\ _ag.2° | :
| C\eme) B
: | | | |
‘ et | | | |
2 bec leagtn BX = 982, x 8 = 4.85 uniks I |
; 260 P | | L ‘
| ] [
! || i
} i : | } | ‘ \ |
(3 marks)
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