Fully-Worked Solutions

o198 8 Vectors

Self Test 1
1

(@)
OM =3k

|
1y

I~
.)lu.) =

2 m=2a+3b
=-4a+p
cm+dn =ca+3b)+d(—4a+b)

=Qc—-4d)a+ Bc+d)b

m
L

Compare with —2g +11b,
2c—4d =-2
c—-2d=-1

From @,
3c+d=11
32d-1)+d =11
6d-3+d=11
7d =14
d=2
c=2(2)-1=3

Thus, AB and CD are parallel.

() ﬁ:%kg—6g,=H_)T=—%E+2kg
RS =mHT

2, __1
sk==5m
3
k__lOm .......... @
-6 =2mk
From (D),
(3
—6—2m( 10m)
m? =10
m—/_
3
k——10><m— /_

Self Test 2
1 p=5Sa+(x+y)b,q=16xa-b
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@ 2p-q=2[5a+@+yk]-(16xa-b)
=10a+2(x+y)b — 16xa+b

8g+%g =(10-16x)a+(2x+2y+1)b

10— 16x =8
16x =2
=t
8
2x+2y+1=%
1 1
oLy 4o2y =L
(8)* Y73
1
=1
Y=o
(b) p= 5a+6b,~ 2a-b
() 2p+3q= 2@ % +3Qa-b)
10a + %b+ a—3b
8
= 8y
l6a-22

m)33-5g=3@g+gg>-5ag—g)
=wg-um+%g+sg

=5a+

2 (a) SO =SP + PO

(c) RO=RS +S0

(d) PT =PQ + Q0T
+(—%yé+g)

1l
1

2
=2,-1,
347372
(e) TR =TQ +OR
=%(+m+m b)
4,2,
34732
2
=2(24-Ly
2PT 2(3g 3~)
— 4 2
TR =24-2)
34732
2 1
=2(24-1y
2(54-32)
TR =2PT

Thus, P, T and R are collinear.
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(b) BE =BA +AE

DR

=—c-74a

(b) DA =DO + OA
=—%0_C)+07

=—gc+a

3514

(c) GF =GA +AB +BF
1 1

=—DA +AB +=BE
yPArAL+Y

(@) ) DC=DB +BC
AB +BC

= =

€-4

(ii) OE = OA +AB +BE

=a+c-5a

N [ —

= IR

atc

(b) DF =hDC , OF =kOE
DF =DA +A0 + OF

——lc—a+kla+c

Lo

2
o
DF:h(%g—g) .......... ®
Compare D) with 2),
%k—l:—h
%(%h+%)—1=—h
%h+%—1=—h

FULLY-WORKED SOLUTIONS

1 1
k=2 =5h
1,1
k = Eh +5
_l§)+l
2\5)72
_4
”5
Self Test 3
1 (@) () AO=-0A
=—(-20+6))
=2i-6j
(ii) BC = BO + OC
=-0B+0C
=—(5i+j)+2i+10j
=-3i+9j

(b) AC=40 +0C
=20 -6j +2i +10]
=4i +4j

Magnitude of AC = jm
=[32
= 4/? units

2o

()
|2p-g] =[13 +6

=/ 205 units

o (7) =)

|p—4q|=/17"+ 10
=/ 389 units
170 + 10/
/389
= i+
389 389

Unit vector =

R
() =5+ (5

© EPH Publishing (M) Sdn. Bhd. (199801017497) 2024



o) POl ={4+5

= /41 units

© 100l = [(27+3

=/ 13 units

—2i+3j

J13

24,3

37 13

Unit vector =

(d) PO =kRS

4\ (5
(5)_k<a>
4=5k 5 =ak
k:

(YN

w

I

&
—
I
N

SPM Practice

Paper 1
1 AB =AO + OB
=06x -8y +2px +3y
=(6+2p)x~5y
BC =BO +0C
=-2px-3y+5x-y
=(5-2p)x -4y
AB =mBC
(6 +2p)x~Sy=m[(5-2p) x-4y]
-5=-4m

m=z

6+2p =m(5-2p)

6+2p =%(5—2p)

24 +8p =25-10p
18p =1

_1
P=18

2 (a) 2WX =3XY

(b) W:%ﬁ
VY = VW + WY
2
=y X+
yra+x

=—y+§x
~ 3~

VY

s

5|
N 4>|||~

1=
|
A=
U<

5o

3 4B =40 + OB AC =740 +0C
=(1)+(3) )0
1 3 1 —k
(-1 (3
~(2) ()

© EPH Publishing (M) Sdn. Bhd. (199801017497) 2024

)

(a) A, Band C collinear = AB =mAC

(_21>=’"(—13— N

-1=3m 2=m(-1-k)
1 1
=—— 2= - _l_k
m=== ( 3>( )
6=1+k
k=5
AB 1. e
(b) Vol m= 3 (in opposite direction)

4 (2) Magnitude of( ‘152) =G5y + 12y
=13 units

The vector with the same direction as vector (g) and a
magnitude of 13

()

=52i +39]
(b) AB =A0 + OB

=—(5)()
=<192)

Magnitude of AB={ 9% + 12° = 15 units

. 9. .12,
Unltvector—15L+15]~
. 6\ 4
5 0i=(5) 0=,
. 6+4 2+ 12
(a) Poth—( = )
=(5,5)
5 0C=5i+5]
(b) CA =3CB

OA -30B =2C0O

(5)-3(5)=2(5)
2{;)=(525%)

(3)=loo)

. 0C=3i +19j
(c) OC=AB
=AO + OB
(6, (4
={2)*(12)
_[-6+4
_<2+ 12)
(2
=1
5 OC=-2i +14f
— 2\ — (1\ == (2p
6 (a) 0M_(_3),0N_(_1>, OP—<4 )
MN =MO + ON
_(2), (1
(5)+()
A
-(3)
NP =NO +OP
(N, (%P
=(1)+(%)
_(p-1
”s)
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M, N and P are collinear, thus .. 3 -3
- i e=a=(5)-(7)
MN = kNP ‘6
1\ 2p -1 =< )
) .
2=5k -1 =k2p-1) lc_al=/36+36
2 2 :
=5 - =§(2p—1) : ={2x36
—5=4p-2 =6/2 .
p_; Unit vect 6i-6/ 1 . 1 .
= _ nitvector=—————=——1—"—F—J
4 6/2 27 [2~”
— 2p—1\ — (-1
() NP_< . ),MN_<2)
Wa /ﬁ Paper 2
NP1 =]2p—1)y+5 1 (1) DB =DC +CB
N = [c12+22 =[5 =Ta-b
_ . DA =DC +CB +BA
INP| =[5 MN] —Ta-b-4a
=[sx]s =3a-b
=5 : (b) (i) AX =kAC
o AC =AD +DC
Q2p-17+5 =5 =-DA +DC
@2p-17+5 =25 =-3a+b+7a
2p-17 =0 ‘ =4a+b
L ~ AX =k(4a+Db)
2 = 4ka + kb
o 242 10+ 1 (ii) DX =DA +AX
7 MldpomtofBC:( ) ) =3a—b+4ka+kb
_<2 Q) =3 +4k)a+(k—-1)b
2 (c) DX =mDB
o _(x+6 y+4\_(, 11 =m(Ta-b)
MldpomtofAD-( 2 2 )-(2, 2) = Tma—mb
X6 _, y+4 _11 DX =(3+4ka+ (k- 1)b
2 2 2 Tm =3+4k ... @D
x=-2 y=7 -m =k—1
L AG2,7) m=—k+1 ... ©)
(2) CD =CO+0D Substitute ) into (1),
-2 6 T(—k+1)=3+4k
=(_1>+<4> f —Tk+7 =3 +4k
4 11k=ztl
_(3) k=17
=4i+3j
L2L 4
. m=—ﬁ+1
(b) AD =AO + 0D 7
_(2),(6 m=17
=(57)+(s)
_(8 (i) DX =mDB
-3 7
=—(7a-b
=8i-3j 17e-9
8,1
8 (a) Unit vector: Magnitude = 1 11~ 11~
[04+2 =1 g |DX | = §(£>2+<—l)2
0.16+x =1 W11 11
X =0.84 = 4.5 units
x=092 (i) AC=4g+b
‘ 3 2 3 |AC|=/42+12
(b) (i) 32+Q—2£=3<4 )+(1)-2(_2> = [17 units
—9\ (2\ (6
= + - . — 4da+b 4 1
(12) (1) <_4> Unit vector of AC =—=—== a+ b
13 [17  [17~ [17
'(17) 2 (a) () AB =AO + OB
-6\, (15
s b-2¢] = [T+ 17 =(3)+(5)
— [458 units —(?
12
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A5 |= 9 +12
225
= 15 units
Unit vector parallel to AB =

. 2
(i) AC =5 AB

=%(192)
“(s)
AC =A0 +0C
(s)=(5)+o¢
e =(3)-(3)
=<152)
5 OC=12i+5]
(b) () u=my

(1+K) i =2 =m(6i —k))
1+k=6m...... @

Substitute Q) into (D),
2

1+k_6<k)
k+k2=12
P+k-12=0
(k+4)(k-3)=0
k=—4,k=3
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=-4i +5]
(ii) DC=DO +0C
~(Ce)* (s
—6) " \11
4
(5

=—4i +5]

Thus, vectors AB and DC are parallel vectors with the

same magnitude.

)
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