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Q2
Referred to the origin O, the point 4 has position vector —5i + 2j + 2k and the point B

has position vector i + 3j — 2Kk. The plane 7 has equation:
r=(1+A-2)i+(3-2A)j+(u—2)k where 4L, uclR

(i) Find the vector equation of plane 7 in scalar product form. [2]

(ii)  Find the position vector of the foot of perpendicular, C, from 4 to . [3]

The line /; passes through the points 4 and B.

The line /7 is the reflection of the line /; about the plane 7. Find a vector equation of /.

[3]

Q3
Physicists are investigating the reflective property of a particular reflective surface. The
diagram below shows the set-up of a particular experiment, where a laser emitting
device was placed at the point with coordinates (1, 2, 3). A laser beam was emitted in
the direction parallel to i+k . The path of the emitted laser beam and its reflected path
make the same angle @ with the reflective surface. The plane containing these two paths
is perpendicular to the reflective surface. '

Write down the vector equation of the path of the emitted laser beam. [1]

reflective surface

Device

It is known that the reflective surface has equation x+y+z=4.

(i) Find 6. ; _ | 3]
(i) Show that the laser beam meets the reflective surface at the point
(0.2.2). | - [3]
(iii) Find the vector equation of the path of the reflected laser beam. [5]
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A normal to p
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Equation of plane

3 0
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3
r-6(=90
2

3x+6y+2z=90

Or any equivalent equation of plane
(iii)
0
A normal to the plane EFGH = | 0
|

(or any equivalent vector)
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Q2
(i)

Equation of plane is

1 1 -2
r=| 3 |+A4| 2 |+u| 0|, L,uelR
-2 0 1

A normal vector to plane is

1) (-2) (-2
2 || 0 |=| -1
o)1) |4

Hence vector equation of the plane is

2 1 2
re( 1l |=[ 3 |«f1
4 -2) |4
2
re 1 (=-3
4
(i1)
-5 2
lyc: r=| 2 |+s|1], seR
2 4

-5 2
Thus OC =| 2 |+s| 1 |for some seR.
2 4
Since C lies on the plane:
=5 2 2
2 (+si 1|l |=-3
2 4 -
2(—5+2s)+H(2+s)+4(2+4s)=-3
3
© 21

Thus OC = [—i}rz :% 13

(iii)

Using mid-point theorem
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04"=20C - 04
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B is the point of intersection of /yand 7.

BA'=0A4'-0B
(39 (1
212 -] 3
e ) |2
(46
_2| -9
1 20
([(-39) (46
lh: r=—| 12 [+t -9 |, teR or
Tl 6 20
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1 1
2(+4]0], AeR
3 1
1 (1
011
RSUAY
COSC{—W
a =353
6=90°-35.3°

=54.7°

i

Intersection of light beam with reflective surface:
1 (l (l
2(+A410).1|1=4
3 Ll Ll

6+24=4

A=-1

Coordinates of point of intersection = (O, 2, 2).

il

Let F be the foot of perpendicular from device to normal
line and 4 be the point (1, 2, 3):

B(0, 2, 2)

|
&

1
L= ==

Using Ratio Theorem.
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B;;ﬁ: BA+ BA

2
1 1 1
BA=21-|0|=1]4
3 1 1 3 1
Equation of reflected light path:
0 1
r=|2|+al 4|, aeclR
2 1
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