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Qnl |2014/1JC Promo/4
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KOAB =cos ! [‘—GJ =100.7° (1d.p)
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Qn2 | 2016/Ml Prelim/1/Q3
Using rzac%)\ th%em, A| . ? ) C,:
o) DA i
3
1 3 -3
OC =30B-20A=3| -5|-2| 1 |=|-17
4 2] | 8 o
OD =0A+ AD
=0A+0C (- equal vectors oC = ﬁ)
3 -3 A D
=|1|+|-17
2 8
0
=|-16
10 0 C
Area of OADC
—|0Ax0C
3 -3 42 7
=|1|x|-17 |=| -30| =6 -5
2 8 —-48 -8
= 64/72+(-5)’ +(-8)’
=6+/138
Qn3 |2017/CJC Prelim/I1/Q2
Q) Length of projectionof a onto b (-~ b is a unit vector)
(i) | [axb|=lal|b|sin&
. T
=(2)(1)sin =
(2)( )Sm4
-2
(iii) | PxQ
= [3a+(,u+2)b}x[(,u+3)a+,ub]
=3(y+3)(axa)+3y(axb)+(y2+5/,¢+6)(bxa)+y(y+2)(bxb)
=(-3u+p* +5u+6)(bxa) [-axa=0andbxb=0]
:(,u2+2,u+6)(b><a)
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(iv)

Area OPQ = %‘(ﬂz +2u+ G)H(bxa)‘

:%‘(,uz +2,u+6)‘\/§

:%‘(ﬂ

+1)2 +5‘

542

Smallest Area OPQ = = Tunit2

Minimum value of ‘(,u +1)2 +5‘ is 5.

(Minimum point of quadratic equation)

Qn4

2014/TPJC Promo/4

(i)

By Ratio Theorem: OC = %(3a+ b)

(i) | |b|=+/5]a] = /5410 = 50

. |b| = V3% +5% +k? =+/50

— 34+ k? =+/50

= 34+k*=50

= k?=16

= k =4 (" k is a positive constant)
(iii)

OC =

N
o © W
+
N 01w
Il
Ll CHIENEN CR V)

Area of triangle OAC = % OAx0OC

3
1 2
:% 3 x%
0 1
1[3
—Z| -1
2
-1
i
2
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(iv) | Length of projection of OC onto the line OB
Tl
OF|
3
213
L7l
52 2
4
1
=L9+§+4‘:ﬁ:%
5212 2 52 5
Qn5 | 2015/DHS Promo/2
() | AP=1AB
@—ﬁ:ﬂ,(@—o—A)
2 4
OP=|-1|+4| 6
1 0
(i) | OP L AB=OP-AB=0
2-42 (-4
-1+64 1] 6 |=0
1 0
-8+164-6+364=0
521 =14
1=L
26
(iii) . 1= =
Area of triangle OPA = E‘OP X OA‘
3] [
=—||1|x|-1
2
1 1
1 : 29
=—| % |[=———units? or 1.80 units’
2| 3
-3
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(iv)

A1l p_2

o

Since the two triangles share the same height,
Area of triangle OPB : Area of triangle OPA
=PB:PA =2:1

Q_n6

2015/NYJC Promo/4

(i)

as«(2a+5b)=0

2la|” +5asb =0

2+5asb =0 since ais a unit vector

aob = —g
5

Since angle between a and b is 2?7[

(272) asb
cos| == |= 2=
3 ) lallbl
_2
1 %
2 Dbl
4
|b|=§ (shown)

(i)

By Ratio theorem,
OM =4b+(1-4)a

ON = MB
=b-[Ab+(1-1)a]
=(1-2)b-(1-2)a

Area of triangle OAN
:%@xo—m

:%‘ax[(l—i)b—(l—ﬂ)a]‘

Page 5 of 9



Chapter 5 Vectors

TMJC 2024

=%| (1-2)axb—(1-1)axa|

5

- %(1—/1)|a>< b
L ,1)|a||b|sin(2?ﬂj=(l_—2;t)(%j(§
_(1-2)¥B3

5

Note that |ax b| = |a||b|sin (2?”) - (ﬂj[ﬁ

Qn7 | 2012/DHS/IT

(1) 0D - 3a +52 pb

O—E’:3a+b

(i) OD = qOE , where q is a constant
3a+2pb q(3a+bj

5 4
L3 348
5 4 5
5 4 2
(iii) Shortest distance from the point E to OB
_|oE < 98B
OB
(3a+bj b
p— X_
4 5

- (3axb)+ (bxb)

:2—3;)|axb| (-bxb=0)

3

k="
20

(iv) It is the length of projection of a onto b.

v
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Qn8

2008/HCI/1/12a

(i)

—p—1lat+tpub+c=0 v A=—u-1
pb-a)+ (c-a)=0

,uﬁ+A—C=O

AB=k AC where k=—l

U
= A, B, C are collinear

(i)

p=4a-3b

=4a=p+3b

—a=(p+3b)/4

A divides PBintheratio3:1

. P lies on BA produced with ratio PA:PB=3:4

Alternatively

PA=a-p=a-4a+3b=-3a+3b
PB=b-p=b-4a+3b=-4a+4b

. P lies on BA produced with ratio PA:PB=3:4

Qn9

2019/TJC/Prelim 9758/01/Q9

()

Since ux v +u is perpendicular to ux v+ v, we have
(uxv)+u).((uxv)+v)=0

= (UxV).(uxv)+Uuxv)v+(@uxv)u+uv=0
= |u><v|2+0+0—l:O

since (uxv) Lv and (uxv) Lu

= |uxv|=1 (shown)

Let &be the angle between u and v.

uv=-1 = |u|lv|cosd=-1 ---(1)
luxv|=1 = |u||v|sing=1 --(2)
2.

© tanfd=-1 = 0=13%°
@

(b)

OF =OA+ AF =a-b
W:@+W:b_%a

Method 1
Let AY :YC=A:1-A and FY:YX =pu:1—u

OY = A0C + (1— 2)OA = 10X + (1- u)OF
N /”L(b—a)+(1—)t)a:,u(b—%aj+(1—,u)(a—b)

= (2,—,u+1—y)b:(ﬂ,—l+i—%y+l—yja

Since a and b are non-zero and non-parallel,
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A-2u+1=0
3 solving gives A = 3 U=
24 —=1=0 5
2
3 3

LAY YC=—:1-—-=3:2

5 5
Method 2
Line AC: r=a+A(b—-2a), 1R
Line FX: r=a—b+y(2b—ga], uelR
When the lines intersect at Y,
a+/1(b—2a)=a—b+,u(2b—gaj

Since a and b are non-zero and non-parallel,
A-2u+1=0
3 solving gives A = 3 U=
22—§y=0 5’

6V=a+§m—2m=—1a+§b
5 5 5

Ay =-2a+3p and v=_2ai2p
5 5 5 5

AY :YC =3:2

4
5
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Qn 10

2012/HCI/11/Q4

(i)

AB L OP = AB-OP =0
~.(b-a)-(a+5b)=0
b-a+5b-b-a-a-5a-b=0
5b* -|a|* —4a-b=0
5—|a|2 — 4a||b|cos60° =0

la* +2[a] -5=0
la| = ﬂ =6 -1 or —+/6 -1 (rejected as |a| > 0)
MEE J6-1
(i) oC - la
2
By Ratio Theorem,
OF - 3OB-;4OC _ 3b-;2a

Let AD:AB=241:1
By Ratio Theorem,

:.OD = 10B +(1-2)0A= b +(1- 2)a

Since O, E, D are collinear, OE = ,u@ for some u e R\{0}.

;{?b+zaj=zb+@—z)a

.

Since a and b are non-zero and non-parallel,

3
2u-1=0 —(@1
S H (1)

1—l—§y:0-"Q)

Using GC to solve (1) and (2),

=2
5

. AD:AB=3:5
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