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and is reflected at the variable point D on p, to form a reflected ray DE.
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Comparing coefficients of a and b
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This question was not well
done with a significant number
of students not attempting the
question at all. Among those
who attempted the questions,
very few students managed to

show that AP: PB :|a| :|b| .

Many students wrongly
assumed that |a|=|b|.

Students need to know that for
this question,
= OC bisecting angle AOB
doesn’t mean that
AP=PB.
= OP & OC may NOT be
perpendicular to AB .
= ¢ may not be parallel to
a b .
— +— since ‘a| may
lal [b
not be equal to |b‘ :

b
ath# o 4
lal [b]|
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d = cos60°i+ cos 60°j + cos yk

cos’ 60°+cos” 60°+cos’ y =1

—cos’y=1-1-1=1

= cosy = ﬁ (. 7 is acute)

d=li+dj+LK//i+j+2K
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This part was rather poorly
done, though most students
can apply the geometrical
definition of the scalar
product and get 1 or 2 marks.
Common errors include:

(1) Not reading that d is a
unit vector.

(2) poor presentation with
regard to the treatment of
vectors and scalars, fore.g. d
=0.5.

In addition, the showing part
needs to be worked on.
Students have to present
steps logically and quote
relevant information from the
question as part of their
reasoning.
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This is a simple part. No
one should be getting
this wrong.

There were still students
who upon not being able
to show (a)(1), decided
that (a)(i1) was not
doable and had no
attempt on it.

A variety of methods
were applied, though the
easiest one is shown
first on the left.

Students who applied
the vector of the
projection with modulus
sign instead of brackets
could arrive at the
answer as well, but they
were not awarded the
full marks due to a
conceptual error.

Of those who could do
this part, around 50% of
them lost the answer
mark for not expressing
in coordinates form.
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4(b) a 2 This was generally well-
x—a y-1 z done, though a minority
/- =———=——=/r=|1|+A| b wrote
2 b 2
0 -2 a+24 !
2 1 1+b2 |-|2|=5
b|2]=0=2+2p-4=0=b=1 A A\2
=S a+2A+2+2bA—-44=5
—2 2 but obviously did not
a 1 understand why
2A+2bA—-44=0.
1||2]|=5=a+2=5=>a=3 A
0 2
(b)(i) P perpendicular to p, =n, // P, Some used longer method

3 2 1
Pir=|1[+A] 1 |+u|2

0 —2 2

where they solved

!/,\' !/ 27 and (x
I}]I 1 J=0 {J}
vl \_—
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Some remembered that the
direction vector of line of

intersection is m, xn, and
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Q3
(@) 2-1 1
AA'=|4-2|=| 2
1-4 -3
1
Since A4'=| 2 |=n,,
-3
AA" is parallel to the normal of 2
and thus 44" is perpendicular to P -
Alternative Method:
1-2 1
Since A'A=|2-4|=—| 2 |=-n,
4-1 -3
A'A is parallel to the normal of p,,
and thus 4' 4 is perpendicular to p,
(ii) | Since M 1s the midpoint of 4 and A":
NIEAnE }é
OM = 5 41+(2||=] 3
1 4 5
7
. 3 5
Coordinates of M are [—, 3, —]. \ Note:
2 2 Question asks for
3 5 coordinates form.
Since —+2(3)—3[—j=—6+6= 0,
2 2
M liesin p, . (shown)
(iii) 1+ 4
OB=| 2—1 | forsome AcR.
4424

Since Blieson p,, 1+A4)+2(2—-1)—-3(4+24)=0
~7-74=0
A=-1

0
OB=|3 Coordinates of B are (0, 3, 2).
2

A

Likewise for part (vi).
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™) 6 =cos™' BAA'B N
= —I s ote:
B4||4 B| You are expected to
1\(-2 recognize that A'B=BC.
=1 =1
L2 1
=Cos
V616
1 1‘
=cos |—
6
=80.4° (1d.p.)

Hence, acute angle between the line 4B and p,

_ 180°-80.4°
2
=49.8° (1d.p.)

v) Possible cartesian equations of p, :

{ {
x+2y—322—\—214 or x+2y—3z:\—;4

(vi) | As incident ray 4D varies, D is nearest to origin when OD is the shortest. Note that p,
contains the origin.
-1

AB=| 1 |=76
)
c0s49.8°= ﬁ
BD
—BD=— Y% _379 units 3 sf)
c0s49.8°

(vii) | Let y be the required angle of inclination:

cos’ 60°+cos” 45°+cos’ y =1

i+l+cos2 =1
42 4

cosy:ié

-y =60° (since y 1s acute)



