Danyal Education Contact: 9855 9224
“A commitment to teach and nurture”

A Level H2 Math
Vectors Test 3

Ql



Danyal Education Contact: 9855 9224
“A commitment to teach and nurture”



Danyal Education Contact: 9855 9224
“A commitment to teach and nurture”



Danyal Education Contact: 9855 9224
“A commitment to teach and nurture”

Q2
Referred to the origin O, the points 4, B, P and Q have position vectors a, b, p and q
respectively, such that |a| =2, b is a unit vector, and the angle between aand b is E

(i) Give a geometrical interpretation of ||J . a‘. [1]
(ii) Find |axb|, leaving your answer in exact form. [2]

It is also given that p =3a+(x+2)b and q = (u+3)a+ub, where uclR.
(iii) Show that pxq = (4 +2u+6)(bxa). [3]

(iv) Hence find the smallest area of the triangle OPQ as  varies. [3]
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(i) m=—3+12b
B!\:'z—b+—ln
OX =a+ AX —b+BX

=a+A(-a +—.l,b) =b+ u(-b+21a) for some scalars A, 7,

Solving, A=pu :Ti

OX'=:1+%[—:1+—;I}] =%a+l‘h (shown)

Method @ : (Using Equation of Lines)
1, :r= a+)b[—a+%b]. AeR

1 i
l,,:r=b+ p’[—b +Ea). el
Since X lies on both lines,

i 1 1
a+i -a+—b |=b+ul -b+—a
(" 2 2

u

2

A
Zo1-
\2 “

Solving, i=pu-=

Il—i:

[y %

OX =a+_—§[—n+—;h] =%3+%b (shown)

Contact: 9855 9224

Most students were able to obtain
at least 2 out of 4 marks by using
ratio theorem to find AM and BN .
but some were unsure how to
continue.

Since a and b are non-parallel, we
can compare the coefficients of the
2 vectors to obtain the 2 equations.
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Method @: (Using Ratio Theorem)

i(a]+(]—i][%b]

: -2
Using triangle OAM , OX = sas Ay
+(1-4)
p[%a}+[]—p}h ,
Using triangle ONB, OX = =—pa+(1- )b
,u+(1—,u) 2
(1-4), _1
Aa+ b=—uga+(1-u)b
5 SHat(l-p)
i=H
2
1-4
:]—
3 I
, 1 2
Solving, A=—, y=—
® 373
OX:la+lh (shown)
3703
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(ii)

(iii)

OT = —; (a+b) using the midpoint theorem

=1(a+b)
=3[z@+m)]=307
Since OX =kOT for some scalar k where 0 <k <1, OX is parallel to OT

with a common point @, hence X lies on OT.

5
A= 4
6

B

>

-2
2
3

(H(3)-(6)(2)
(6)(-2)-(5)(3)
(5}(2} (4)(-2)

(°)
27 =9, -3
L s J )
1s perpendicular to the plane, and origin O is on the plane,
RERIN

it is represented by r-| =3 = 0 -] =3 |=0.
=) o))

 =3y+2z=0

-2
0AxOB =| 4 |x

0
Since | -3
_ 2

{shown)

Most students gave an incomplete
proof for X lying on OT. It is
essential to show that OX is a
scalar multiple of OT and hence
the 2 vectors are parallel.

Most students were able to obtain
the normal of the plane.

Since O is on the plane, the most
direct method is to cross 04 and
OB.
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1 0
Line FF, Iz :r=| -68 |+ 1| 3|, Ack.
=37 2
f 1 0
Since Fis on [, ﬁzL-GSJ‘PAL-BJ‘ forsome A el |
-37 2

7

1304134 =0
A=-10

1 0 1
OF =| —68 |+(~10)| =3 | =| -38
-37 2 -57

The coordinates of Fis (1,-38,=57).

Contact: 9855 9224

Some students had the
misconception that
1 0
VF =| -68 |+ 4| -3 | and that since
-37 2
VF is parallel to the normal of
0
plane, VF-| -3 |=0. The 2 vectors
2

are parallel, not perpendicular.

A number of students were careless
in solving for the value of 4.
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Smallest Area OPQ = =

52

=

. 2
unit
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X
Let w=|y
wxp=q
X 2 -2
y x| =2|=]|1
z 1 6
y+2z -2
2z—x |=| 1
—2x-2y 6

Let z=A,4€R.
From (2): x=—1+24
From (1): y4+2A=-"2=y=-2-24

X —-1+2A4 -1 2
Thus, w=| vy |=| -2-24 |=| -2 |+ 4| -2 |, A€ R, which is the vector equation of the
z A 0 1

straight line. The set of vectors is

-1 2
w:w=|2|+A| 2[,AeR
0 1

10



