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A Level H2 Math
Vectors Test 2

Ql

* There was a typo error. Amend the dot product to a cross product for part (iii)

Q2

With reference to the origin O, the p_osi'ton vectors of three points 4, B and C are a,

b and ¢ respectively. Given that[a}:-.él , Ibi=3, ¢.is a unit vector and the angle 40C
is g radians.

(i) Find the value of a - ¢ and give _the geometrical interpretation of this value. [2]

(il Given a—c=tb where k eR, k+#0. By con31denng (a c)-(a ¢), find the
exact values of k. - [3]

The point M divides OC in the ratio OM:0C =2:3.

(i) Find the cxact area of triangle AMC. - | (4]
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Q3
2 +3 :
o x=2 z
The lme ! has equation T y 2 and the plane p, has equanon r.l|=16.
_ o 1
Referred to the origin O, the position vector of the point 4 is 2i+2j—3K.
(i) Find the acute angle: between the line / and the plane p, .- [2]

(n) Fmd thc coordlnates of thc foot of perpendlcular N, from pomt A to the plane p, .

(iii) Find the coord_'niates of the point B which is the reflection of 4 in'plane. p- (2]

(iv) Hence, determine the equation of the line Whl(:h is a reflection of line / in the plane
no - . [4]
v) Am)t_her plane; p,, contains the point B and is parallel p,. Determine the exact

- distance between p, and p,. - .. . L [2]
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Answers
Vectors Test 2
Q1
(i) OA=a, OB=a+c¢, OC=c¢ .
I Alternatively:
OX =04+ AX By Ratio Theorem:
_OA+2AC —. 20X +304
2 oC=——
5
5 .
:a+§(c—a) OX — 50C—-304
1 2
=—(5¢- S
y(5e=3) 0K =2 (Sc-3a)
By midpoint theorem:
W:OBJrOX
2
— 1 1
ON =—|a+c+—(5c—3a)
2 2
:l(’k—a)
4

(i)

Area of triangle OAB = %‘Eﬂl X @‘

4=%‘ax(a+c)|

=%‘axcl (raxa=0)

=laxd=8

Area of triangle OAN = %\@ xﬁ|

1

2

ax%(?c—a)

=§|axc| (axa=0)

=§(8)

=7 square units
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OA X — AN
4N

(iii)
is the length of perpendicular from O to AN.

Alternative answer:

0A xlA—_N,| is the shortest distance from O to AN.
AN

04 x% is the area of a parallelogram formed with vector OA and unit vector AN as
AN

its adjacent sides. (Not recommended here)

Area of trianglc OAN =7

L4 OAx ‘AN‘
[4N|
i AN AN| 14
| AN| AN|
__ 14
oN-0d
- 14
. l(‘7c—za|)—a
4
56
- h
|7c—5a| (shown)



Q2
(1)

asc :4(1)cos§ =2
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(i1)
(a—c)(a—c)=kbekb

Aea —a*C — Coa + co¢ = k’beb

[af
16-2(2)+1=9k’
_13

Area of triangle AMC
l— —
= —|4Cx mc|

B | —

. |
c—a)x—c¢
(c—a)x3

CXC-HXCl

axc|

a| |c| sin [Ej
3

(4 )(1)(£)

I
cxl—-

%
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Q3
2 4
l:r=| 2 [+4]0], AeR
-3 1

Let @ be the angle between the line / and the plane p, .

43\ (1
0.1
1)1
sinf =
V1743
| 5
V1743
0=44.4
(i1)
[:r=|2 +;{ , uelR
2+ u 1
24 u o 1|=16
=3+ u 1
24 u+24+u-3+u=16
3u=15
u=35

Coordinates of N :(7, 7, 2)

gi]:n)ce N is the midpoint of 4 and B, using ratio theorem,
o 0d+0B
2
OB =20N - 04
7 2 12
=2{71|-| 2 |=|12
2 -3 7

Coordinates of B = (12, 12, 7)
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Let C be the point of intersection of the line / and the plane p, .

2+44 1
2 ol 1|=16
-3+ 4 1
2+44A+2-3+4=16
54=15
A=3
14
oC=|2
0
14) (12 2
BC=| 2 |-|12|=|-10
0 7 —7
14 2
.’Bc:r={2 +s5/ =10, selR
0 -7
(V)

Since AN = BN,
BN =(2-7) +(2-7) +(-3-2)

= J(=5) +(=5) +(-5)
= ﬁunits

:S'nglﬂits

2




