AJC/Mid-yr CT 2010/Q14

With reference to a fixed origin O, the points P and Q have position vectors 3i + j—2k

4 p
and 5i+3j+ok,whereoell . Theline ¢ hasequation r=| -2 |+A| -1|, AR and
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the plane I1, has Cartesian equation 3z -4y =10.
(i) Given that the shortest distance from Q to the plane IT, is 1 unit. Find the value of
o. and determine, with reason, whether Q and the origin O are on the same side or
on opposite sides of TII, . [3]

(if)  If the maximum angle between line ¢ and plane I1, is % . Find the range of
values of (3. [3]
(iif) Find the Cartesian equation of the plane IT, that passes through point P and

contains the line ¢ when f =1. Hence describe, with reasons, the geometrical
relationship of the three planes I1,, I1, and I1;, where plane IT, has Cartesian

equation 11x—-3y-—-28z=1. [4]
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——=1= 3a-22=45 = a=9 or 17/3 (rejected as o is an integer)
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[Reason: distance from Qto O=| 3 0% —4 36{;12 =3 Qand /b IT)
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(i)  Angle between IT, and ( is =sin™ 3\ _sin —
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As sing :% and sine function is increasing in 1% quadrant,
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(m)Vector // to IL,=| 2 |—| 1 |=|-3
\ 0 / \_2/ 2
1N (1N (-1
Normal vector of TI, is | 4| | ;|| ;
2 ) L) L2}
1) (3 (-1
Equationof IT, is .| 1 (= 1 |+| 1 |==6
\ 2 4 \_2/ 2
Hence Cartesian equafion of the plane IT, 1s —x+y+2z=-6 .
I1, : 0-4y+3z=10
I, —Xx+y+2z=-6
I, - l1lx—3y—28z=1
0 -4 3 |10 1o -1 o
Augmented matrix 4 = —] ] 2 | -6 ref(4) =g _% 0
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Since the last equation is inconsistent, therefore the system of equations has no solutions.
Geometrical interpretation: the 3 planes have no common point. And since their normals are not

parallel, the 3 planes form a triangular prism.



