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Form 4 Chapter 8 

Vectors 

Fully-Worked Solutions 

 
UPSKILL 8.1a 

 

1 


AB  = 221833 22   = 4.243 units 

The direction of 


AB  is due southwest. 

 

 

UPSKILL 8.1b 

 

1   (i) aAB 


 

 (ii) aRS 


 

(iii) bXY 


 

 (iv) cKL 


 

 

(v) dPQ 


 

 

(vi) bMN 


 

 

(vii) cVW 


 

 

  (viii) 


CD d  

 

(b) (i) 543 22 


RS  units 

 (ii) 3


XY  units 

(iii) 4


KL  units 

(iv) 1332 22 


PQ  = 3.606 units 

 

UPSKILL 8.1c 

 

1 (a) bCD
2

1




 

(b) bEF 2


 

(c) bGH
2

3




 

 

 

2 (a) wkhvh )5()4(   

404  hh  

2002005  kkkh  

 

(b) whkvh )36()42(   

2042  hh  

 

   036  hk  

03)2(6 k  

 9k  

 

UPSKILL 8.2a 

 

1 (a) 


 PRba  

   

(b) 


 QScb  

 

(c) 


 PSQSPQ  

 

2  (a) 


 EGEFEH  

(b) FE FG FH
  

   

 

3  (a) 


 RSQRPQ  = 


PS  

 

(b) 


 PTSTRSPR  

 

(c) 


 PTSTRSQRPQ  
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4  (a) 


 LMMNON  



 MLNMON  

= 


OL  

 

(b) 


 MKKJNJ  



 KMJKNJ  

= 


NM  

 

UPSKILL 8.2b 

 

1  
 

 

 

 

 

 

 

 

 

 

 

(a) 


 CAMCMA  = yx 23   

 

(b)   yxyxMAMD
5

2

5

3
23

5

1

5

1




 

 

(c) 


 MDBMBD  

yxx
5

2

5

3
  

yx
5

2

5

8
  

 

(d) 


 CNBCBN = yx4  

 

UPSKILL 8.2c 

 

1  

 

(a) (i) 


 CMOCOM  

= 


 CBc
2

1
 

= 

















OBCOc
2

1
 

 bcc 
2

1
 

= bc
2

1

2

1
  

 bc 
2

1
 … (1) 

(ii) 
4

3


DB

NB
 



 NBDB
3

4
 


















OBNO
3

4
 









 bc

2

1

3

4
 

bc
3

4

3

2
  

(b) 


 BCDBDC  

     bc
3

4

3

2
 +  cb   

     bc
3

1

3

1
  

    )(
3

1
bc   

     
3

1














 

OM2  

     


 OM
3

2
 

Since 


 OMDC
3

2
, thus 



DC can be 

expressed as a scalar multiple of 


OM . 

Hence, DC is parallel to OM. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

From (1) : 



 OMbc 2  
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2   
 

 

 

 

 

 

 

 

 

 

 

 

 

(a) (i) 


DB  ab 124   

  

 (ii) 


 DBADAE
4

1
 

 abb 124
4

1
4   

abb 34   

ab 33   

= )(3 ab   … (1) 

 

(b) 


 DCBDBC  


















ABab
3

4
124  

 aab 12
3

4
124   

ab 44   

 ab  4  


















AE
3

1
4  

= 


AE
3

4
 

Since 


BC  = 


AE
3

4
, thus 



BC  can be 

expressed as a scalar multiple of 


AE . 

Hence, BC is parallel to AE. 

 

UPSKILL 8.2d 

 

1  

 

(a) 


 OQPOPQ  

 ba 64   

 

(b) 


 PQPL
5

3
 

 ba 64
5

3
  

ba
5

18

5

12
  

 

(c) 


 OQOM 3  

   b63  

  b18  

 

(d) 


 PLKPKL  

baa
5

18

5

12
2   

ba
5

18

5

2
  

 

(e) 


 OMKOKM  

ba 182   

 

b
b

aKL
18

5

2




 

 ba 182
5

1
  



 KM
5

1
 

Since 


 KMKL
5

1
, 



KL  can be expressed as 

a scalar multiple of 


KM and K is a common 

point. Thus, the points K, L and M are 

collinear. 

 

From (1) : 



 AEcb
3

1
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2  

 

 

 

 

 

 

 

 

(a) 


 OQPOPQ  

ba 36   

 

(b) 


 OMQOQM  

ab 33   

 

(c) 


 QNOQON  

 


 QMb
2

1
3  

  abb 33
2

1
3   

 abb
2

3

2

3
3   

 ab
2

3

2

3
  

  

(d) 


 QNRQRN  

 abb
2

3

2

3
  

 ab
2

3

2

1
  

  

(e) 


 OPRORP  

ab 62   

)3(2 ab   … (1) 

 

abRN
2

3

2

1




 

  ab 3
2

1
  


















RP
2

1

2

1
 



 RP
4

1
 

Since 


 RPRN
4

1
, 



RN  can be expressed as 

a scalar multiple of 


RP and R is a common 

point. Thus, the points R, N and P are 

collinear. 

RN : RP = 1 : 4 

3   
 

 

 

 

 

 

 

 

 

 

 

 

(a) 


 OSRORS  

xy 53   

 

(b) 


 OXRORX  

xy 153   

 

(c) 


 OYSOSY  

yx 95   … (1) 

 

(d) 


 RTOROT  



 RXy
4

1
3  

 xyy 153
4

1
3   

xy
4

15

4

9
  

 

(e) 


 OTSOST  

xyx
4

15

4

9
5   

yx
4

9

4

5
  

 yx 95
4

1
  



 SY
4

1
 

 

 

Since 


 SYST
4

1
, 



ST  can be expressed as a 

scalar multiple of 


SY and S is a common 

point. Thus, the points S, T and Y are 

collinear. 

 

 

 

 

 

From (1) : 

ab 2  = 


RP
2

1
 

 

From (1) : 



 SYyx 95  
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UPSKILL 8.2e 

 

1   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(a) (i) 


 APOAOP  



 OBa
5

2
16  

 ba 20
5

2
16   

ba 816   

 

(ii) abBA 1620 


 

 

(b) (i) 


 OPmOR  

 bam 816   

bmam 816   

 

 (ii) 


 BROBOR  



 BAnb20  

 abnb 162020   

anbnb 162020   

anbnb 16)2020(   

 

(c) anbnbmam 16)2020(816   

Equating the coefficients of a, 

nm 1616   

nm   … (1) 

 

Equating the coefficients of b, 

  nm 20208   

  mm 20208   

2028 m  

7

5
m  

From (1) : 
7

5
 mn  

 

 

2  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

baAD 3


 

abBC 4


 

 

(a) 


 ATOAOT  



 ADka  

)3( baka   

  bkak 31   

 

(b) 


 BTOBOT  



 BCtb  

 abtb 4  

atbt 4)1(     

 

  bkak 31   atbt 4)1(   

 

Equating the coefficients of a, 

tk 41   

 tk 41  … (1) 

 

Equating the coefficients of b, 

tk 13  … (2) 

 

Substitute (1) into (2) : 

tt  1)41(3   

  tt  1123  

211 t  

11

2
t  

 

From (1) : 

11

3

11

2
41 








k  
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  bkakOT 31 


 

baOT 




















11

3
3

11

3
1  

baOT
11

9

11

8




 

 

3   

 

 

 

 

 

 

 

 

 

 

(a) (i) abBP 26 


 

 

 (ii) 


 BQOBOQ  



 BAb
3

1
6  

 abb 106
3

1
6   

ab
3

10
4   

 

(b)                  


 BSOBOS  

  


 BPkbOQh 6  

 abkbabh 266
3

10
4 








  

  akbkbahbh 266
3

10
4   

    akbkahbh 266
3

10
4   

Equating the coefficients of b, 

kh 664   … (1) 

Equating the coefficients of a, 

kh 2
3

10
  

 kh 610   

  kh 35   

 hk 106   … (2) 

 

Substitute (2) into (1) : 

  hh 1064   

614 h  

7

3
h  

From (2) :  











7

3
106k  

  
7

5
k  

 

UPSKILL 8.3a 

 

1 (a)   


AB  = i5  

5


AB  

(b) jiCD 34 


 

534 22 


CD  

 

(c) jiEF 35 


 

831.534)3(5 25 


EF  

 

(d) jiPQ 511 


 

  08.12146)5(11 22




PQ  

 

 

UPSKILL 8.3b 

 

1 (a)   10)6(8 22
r  

    jijir
5

3

5

4
68

10

1^

  

 

(b) 1715)8( 22 s  






























17

15
17

8

15

8

17

1^

s  
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UPSKILL 8.3c 

 

1 (a) Given the point A(–3, 4), then 

~~
43 jiOA 



. 

      Given the point B(–8, –6), then 

~~
68 jiOB 



. 

Using the concept of position vectors,  


 OAOBAB  













~~~~
4368 jiji  

~~
ji 105   

 

(b)                        


 ABAC
5

4
 

             













~~
105

5

4
jiOAOC  

~~~~
8443 jijiOC 














 

~~~~
8443 jijiOC 



 

~~
jiOC 47 



 

 

 

UPSKILL 8.3d 

 

1 (a)   jijia 864322   

108)6(2 22 a  

 

(b)  jib 333  = ji 93   

487.9103)9()3(3 22  b  

 

2 (a) 






























1

9

3

1
3

4

3
232 ba  

(b) 


























20

5

4

2
2

4

3
323 ca  

(c)  cba  


























4

2

3

1

4

3










11

0
 

(d) cba 332   = 


























4

2
3

3

1
3

4

3
2  

 









29

3
 

 

 

3                        cakbt   

      jijikjit 23432   

    jijktikt 23423   

Equating the coefficients of i , 

33  kt   

662  kt … (1) 

 

Equating the coefficients of j , 

242  kt  … (2) 

 

(1) – (2) :   82  k  

 4k  

 

From (1) : 

3)4(3 t  

           9t  

 

4           cbkap   































4

13

2

3

1

2
kp  

 

1332  kp  … (1) 

 

42  kp   … (2) 

        42  kp  … (3) 

 

Substitute (3) into (1) : 

133)42(2  kk  

     13384  kk  

                 217 k  

                   k = 3 

 

From (3) : 

24)3(2 p  

 

5 (a)       


OP bkah   

 

























 3

1

0

3

3

5
kh  

53  kh  … (1) 

33 k      … (2) 

 

From (2) : 1k  

From (1) : 513 h  

 2h  

baOP 


2  
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(b)      


PQ bqap   

 

























3

1

0

3

6

1
qp  

13  qp  … (1) 

63 q      … (2) 

 

From (2) : 2q  

From (1) : 123 p  

                                1p  

baPQ 2


 

 

6  Since u and v are parallel, thus 

         vmu          [m is a constant.] 

 jikmji 263   

jmimkji 263   

 

Equating the coefficients of j , 

62  m  

3m  

Equating the coefficients of i , 

 3mk  

33  k  

    1k  

 

7                    skr   

 jipkjpi 8)5()3(2   

jkipkjpi 8)5()3(2   

 

Equating the coefficients of i , 

)5(2  pk  

kkp 52   … (1) 

 

Equating the coefficients of j , 

kp 83   

     38  kp  … (2) 

 

Substitute (2) into (1) : 

                    kkk 5)38(2   

   0288 2  kk  

   0144 2  kk  

0)12)(12(  kk  

2

1
k   

 

From (2) : 

When 
2

1
k , 

13
2

1
8 








p  

 

8         


PQ  = 


PRm  


















OPORmOPOQ  

 jiji  325 =   jijikm  36  

               jikmji 7)3(32   

   jmikmji 7)3(32   

Equating the coefficients of- j , 

37  m  

 
7

3
m  

Equating the coefficients of- i , 

2)3( km  

  23
7

3
k  

14)3(3 k  

 

 

  1493 k  

k3 23 

 
3

23
k  

 

9                      vu   

  2222
3)1(42  kk  

 9)1(16)2( 22  kk  

9121644 22  kkkk  

  kk 210420   

  102 k  

5k  

 

10  jijkiyx 343   

jki )3(   

 

                   5 yx  

5)3()1( 22  k  

   5961 2  kk  

0562  kk  

0)5()1(  kk  

       1k  or k = 5  
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UPSKILL 8.3e 

 

1 (a) Resultant vector 

=    jiji 861216   

= ji 422   

 

(b) Magnitude 

  22 422   

  500  

  = 22.36 km h
–1

 

 

2 (a) Resultant vector 

 )8060(300500 jiji   

   ji 380440   

 

(b) Magnitude 

 
22 )380(440   

 = 581.38 km h
–1

 

 

3 

 

 
 

 

 

Position vector of ship A after t hours is 

 









~~~~
86)86( jtitjit  … (1) 

Position vector of ship B after t hours is 











~~
2072 ji km  +  












~~
312 jit   

=     









~~
3201272 jtit  … (2) 

 

Equating (1) and (2): 

 













~~
86 jtit =     










~~
3201272 jtit  

Equating the coefficient of 
~
i : 

 tt 12726   

7218 t  

 4t  

Equating the coefficient of 
~

j  : 

tt 3208   

tt 3208   

205 t  

 4t  

 

Hence, ship A and ship B will collide after 

4 hours. 

 

Summative Practice 8 

 

1  

 

 

 

 

 

 

 

 

 

 

 

 

(a) 


OQ  = 


OB  + 


BQ  

  


 BAb
4

1
6  

  b6  +  ab 66
4

1
  

  abb
2

3

2

3
6   

  ab
2

3

2

9
  

   ab  3
2

3
 … (1) 

 

(b) 


 APRARP  




OA
3

2
 + 



AB
2

1
 

=  a6
3

2
 + 


















OBAO
2

1
 

 baa 66
2

1
4   

ba 3  

 

Since 


 RPOQ
2

3
, 



OQ  can be 

expressed as a scalar multiple of 


RP . 

Thus, 


OQ  is parallel to 


RP . 

 

 

 

 

 

Location where ship A 

and ship B collide. 
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2  

 

 

 

 

 

 

 

 

 

 

(a) (i) 


 DSADAS  

 


 DCy
3

1
3  

  xyy 83
3

1
3   

 xy
3

8
2   

 

(ii) 


TC


 DCTD  

















 ACDABD

3

2
 

   xyyx 8332
3

2
  

xyyx 832
3

4
  

yx 
3

20
 

 

(b) 


 BTABAT  

  


 BDx
3

1
2  

   yxx 32
3

1
2   

  yx 
3

4
 

  


 AS
2

1
 

Hence, 


AT can be expressed as a scalar 

multiple of 


AS  and A is a common 

point. Thus, the points A, T and S are 

collinear.  

3  
 

 

 

 

 

 

 

 

 

 

 

 

 

(a) (i) 


 AEOAOE  



 ADha3  

 baha 233   

  bhah 233   … (1) 

(ii) 


 BEOBOE  

  


 BCkb5  

   abkb 255   

    akbk 255   … (2) 

 

(b)   bhah 233    akbk 255   

Equating the coefficients of a , 

kh 233   … (1) 

 

Equating the coefficients of b , 

kh 552   

  
2

55 k
h


  … (2) 

 

Substitute (2) into (1) : 

 k
k

2
2

55
33 







 
  

   kk 4)55(36   

   kk 415156   

  911 k  

     
11

9
k  

 

From (2) : 

2

11

9
55 










h = 
11

5
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4  
 

 

 

 

 

 

 

 

 

 

(a) (i) baAD 84 


 

 

(ii) abBC 206 


 

 

(b)                 


 BEABAE  

           


 BCkbaADh 64  

    bah 84   =  abkba 20664   

 akbkbabhah 2066484   

   bkbakbhah 6620484   

Equating the coefficients of a , 

kh 2044  … (1) 

 

Equating the coefficients of b , 

kh 668    

  
8

66 k
h


  … (2) 

 

Substitute (2) into (1) : 

k
k

204
8

66
4 







 
  

         k
k

204
2

66








 
  

              kk 20433   

        kk 20433   

              k17 1 

                 
17

1
k  

From (2) : 

17

12

8

17

1
66













h  

5  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(a) 


 PROPOR  



 PQp
4

1
4  


















OQPOp
4

1
4  

 qkpp  4
4

1
4  

q
k

pp
4

4   

q
k

p
4

3   

 

(b)           


 RTmOR  









 qpmq

k
p

3

5
2

4
3  

qmpmq
k

p
3

5
2

4
3   

Equating the coefficients of p , 

32 m  

  
2

3
m  

Equating the coefficients of q , 

m
k

3

5

4
  











2

3

3

5

4

k
 

 10k  
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6    (a)  


 QRPQPR  

 


 PSu
2

3
4  

 )12(
2

3
4 vu   

 vu 184   

 

(b) (i) 


 PQmTX  

                 um 4  

                um4  

 

      (ii) P, X and R are collinear. 

             


 PRkPX  

      vukTXPT 184 


 

vkukumPS 1844
3

4




 

 

 

 

 

 

vkukumv 1844)12(
4

3
  

        vkukumv 18449   

 

Equating the coefficients of v , 

k189   

2

1
k  

 

Equating the coefficients of u , 

km 44   











2

1
44m  

   
2

1
m  

7 

 

 

 

 

 

 

 

 

 

 

 

 

 

(a) (i) 


OM = 


OB
7

5
 

 y14
7

5
  

y10  

 

(ii) 


AK  


 AB
4

1
 

 yx 102
4

1
  

yx
2

7

2

1
  

 

(b) (i)  


 AMpAL  

 yxp 102   

ypxp 102   

 

(ii)  


 KOqKL  

 

















AOKAq  

 

















xBAq 2
4

1
 

   







 xxyq 2214

4

1
 

 







 xxyq 2

2

1

2

7
 

 







 xyq

2

3

2

7
 

 xqyq
2

3

2

7
  

Given From (b) (i) 

Given


 QRPS

3

2
, 

thus


 PSQR

2

3
. 
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(c)         


 LKALAK  

 qxqypypxxy
2

3

2

7
102

2

1

2

7
  

 xqpyqpxy 


















2

3
2

2

7
10

2

1

2

7
 

 

Equating the coefficients of :x  

         qp
2

3
2

2

1
  

134  qp  … (1) 

 

Equating the coefficients of :y  

2

7

2

7
10  qp  

7720  qp  … (2) 

 

51520  qp  … (1)   5 

(+)      7720  qp  … (2) 

 

              222 q  

11

1
q  

From (1) : 

1
11

1
34 








 p  

11

14
4  p  

      
22

7
p  

8  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(a) (i)  


 KNKR
3

1
 



 KRKN 3  

 bKN 23


 

bKN 6


 

 

 


 KLNKNL  

ab 36   

 

(ii) 


 LTKLKT  

  


 LNKL
3

1
 

   aba 36
3

1
3   

  aba  23  

  ba 22   

 

(b) (i) 


 KMNKNM  



 KT
q

NK
1

 

 ba
q

b 22
1

6   

b
q

a
q

b
22

6   

a
q

b
q

2
6

2









  

 



14 

© EPH Publishing (M) Sdn. Bhd. (199801017497) 2025                         Success Plus Additional Mathematics SPM 

 

 (ii) But it is given that bapNM 23 


. 

By comparison, 

26
2


q

  
q

p
2

3   

      4
2


q
    

q
p

3

2
  

       
2

1
q   











2

1
3

2
p  

       
3

4
p  

 

9 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(a) (i) yxPRTPTR 66 


 

 

 (ii) 


 TSPTPS  

  


 TRPT
4

3
 

   yxx 66
4

3
6   

  yxx
2

9

2

9
6   

  yx
2

9

2

3
  

 

(b) 


 PShPU  

  







 yxh

2

9

2

3
 

  yhxh
2

9

2

3
  

 


 TQkPTPU  

)46(6 yxkx   

ykxk 4)66(   

 

Equating the coefficients of x, 

kh 66
2

3
  

  kh 12123   

    kh 44  … (1) 

 

Equating the coefficients of y , 

hk
2

9
4   

hk 98   … (2) 

 

Substitute (1) into (2) : 

  )44(98 kk   

  kk 36368   

3644 k  

    
11

9
k  

 

From (1) : 

11

8

11

9
44 








h  

 

10 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(a) (i) 


 OCBOBC  

  


 OAy
7

4
2  

  )7(
7

4
2 xy   

  xy 42   
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(ii) 


 BDOBOD  

  


 BAy
2

1
2  

   xyy 72
2

1
2   

  xyy
2

7
2   

  xy
2

7
  

 

(b)  (i) 


 ODpOE  









 xyp

2

7
 

xpyp
2

7
  … (1) 

 

  (ii) 


 BEOBOE  



 BCqOB  

 xyqy 422   

xqyq 4)22(   … (2) 

 

(c)   Equating (1) and (2) , 

xqyqxpyp 4)22(
2

7
  

 

Equating the coefficients of y , 

qp 22  … (3) 

 

Equating the coefficients of x , 

         qp 4
2

7
  

          qp 87   

qq 8)22(7   

  qq 81414   

           q2214   

             
11

7
q  

 

From (3) , 

11

8

11

7
22 








p  

11  
 

 

 

 

 

 

 

 

 

 

 

(a) (i) 


 PSQPQS  

  vu 2015   

 

 (ii) 


 QTPQPT  

             


 QSu
5

2
15  

              vuu 2015
5

2
15   

             vuu 8615   

             vu 89   

 

(b)        


 TRkPT  













QRTQkvu 89  

 







 vuvuk 12

2

3
86  

 







 vuk 4

2

9
 

 vkuk 4
2

9
  

Equating the coefficients of u , 

k
2

9
9   

2k  1:2: TRPT
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12  
 

 

 

 

 

 

 

 

 

 

 

 (a) (i) 


 PRQPQR  

xy 1218   

(ii) 


 QSPQPS  

 


 QRPQ
3

1
 

  xyy 1218
3

1
18   

 xyy 4618   

 xy 412   

  

 (b) Using the triangle addition rule,  


 PQVQPV  

yyxnPSm 18)182( 


 

 

  yyxnxym 18)182(412   

yynxnxmym 18182412   

yxnmynm 18)24()1812(   

Equating the coefficients of y , 

181812  nm  

332  nm  … (1) 

 

Equating the coefficients of x , 

024  nm  

02  nm  … (2) 

 

(1) – (2) :  34 n  

                      
4

3
n  

From (2) , 0
4

3
2 m  

8

3
m  

 

(c) Since the points P, S and T are  

collinear, 


 PTkPS  (k is a constant.) 

 yxhkxy 18412   

ykxhkxy 18412   

Equating the coefficients of y , 

1218 k  

  
3

2
k  

 

Equating the coefficients of x , 

4hk  

4
3

2
h  

6h  

 

 

13 
 

 

(a) (i) 


AB = 


OBAO  

~~
43 ba   

(ii)  


OQ = 


 AQOA  



 ABa
5

2
3

~
 











~~~
43

5

2
3 baa  

= 
~~ 5

8

5

9
ba   

 

 (b) (i) Since CQR is a straight line, then 

         


 CRkCQ  

 

HOT TIPS 

For any vector 


AB , 


AB =


 OAOB  is always true 

such that O is the origin. 


 CRkCQ  


















OCORkOCOQ  













~~~~
33

5

8

5

9
bOAnkbba  

 





QVVQ
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

















~~~~~
333

5

8

5

9
bankbba  

        
~~~~

33
5

7

5

9
bkankba   

 

Equating the coefficients of 
~
b , 

k3
5

7
  

15

7
k  

 

Equating the coefficients of 
~
a , 

kn3
5

9
  

n









15

7
3

5

9
 

 n









3

7
3  

7

9
n  

 

(ii)         


 CRkCQ  



 CRCQ
15

7
 

15

7


CR

CQ
 

15:7: CRCQ  

 

CAUTION! 

Writing 




CR

CQ
 is incorrect because 

a vector cannot be divided by 

another vector. You can state 

them in the modulus form 




CR

CQ

 

or 
CR

CQ
. 

 

(c) 


 APOAOP  

  


 ACa
2

1
3

~
 

  









~~~
33

2

1
3 baa  

  
~~ 2

3

2

3
ba   

  )(
2

3

~~
ba   

 




OQ
~~ 5

8

5

9
ba   

 = 









~~
89

5

1
ba  

 

Since 


OP  cannot be expressed as a 

scalar multiple of 


OQ , then the points 

O, P and Q are not collinear. 

Hence, player A can be seen by player 

C without blocked by player B. 

 

14 (a) 

 

 

 

 

 

 

 

 

 

(i) 


 OBOD
3

1
 

 ji 5.16
3

1
  

ji 5.02   

(ii) 


OE  = 


 AEOA  

= 


 ABOA
4

1
 


















OBAOji
4

1
5.35  

 jijiji 5.165.35
4

1
5.35 

 jiji 5
4

1
5.35    

ji
4

9

4

21
  
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(b)  

 

 

 

 

 

 

 

 

 

 

 

(i) 


 OEkOF  









 jik

4

9

4

21
 

jkik
4

9

4

21
  … (1) 

 

 (ii) 


 DFODOF  

 ji 5.02  + 


DAt  

 ji 5.02  + 

















OADOt  

 ji 5.02  +  jijit 5.355.02   

 ji 5.02  +  jit 43   

 = jtit )5.04()32(   … (2) 

 

(c) Equating (1) and (2) : 

 jkik
4

9

4

21
 = jtit )5.04()32(   

Equating the coefficients of i , 

tk 32
4

21
  

tk 12821   …(3) 

Equating the coefficients of j , 

k
4

9
5.04 t  

2169  tk  … (4) 

 

(3)   9 : tk 10872189       … (5) 

(4)   21 : tk 33642189   … (6) 

 

(5) – (6) : 0 = 114 t228  

                 
2

1
t  

From (5) : 

2

1
10872189 k  

3

2

189

126
k  

 

15  

 

(a) (i) 


 ABOAOB  

 jiji 323   

  ji 45   

(ii) 4145 22 


OB  

Unit vector in the direction of OB


 

= 








4

5

41

1
 

= 



















41

4
41

5

 

 

(b)  

 

 

(i) 


 CTACAT  



 CTOCAO  

jijiji 316323   

ji 515   

 

(ii)  jiAT 


35  = 


OA5  

Since 


AT  can be expressed as a 

scalar multiple of 


OA  and A is a 

common point, thus the points O, A 

dan T are collinear. 
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16   

 

 

 

 

 

 

 

 

 

 

 (a) (i) 


 CQBCBQ  

uv 122   

 

(ii) 


 ADPAPD  

  vu 24   … (1) 

   


 BRPBPR  



 BQPB
2

3
 

)122(
2

3
12 uvu   

vu 36   

)2(3 vu   … (2) 

From (1) : vuPD 24 


, 

    )2(2 vu   



 PDvu
2

1
2  

Hence, from (2) : 













PDvuPR
2

1
3)2(3  



 PDPR
2

3
 

 

Since 


PR  can be expressed as a 

scalar multiple of


PD  and P is a 

common point, thus the points P, D 

dan R are collinear. 

(b) (i) vuPD 24 


 

)6(2)3(4 jii   

ji 1214   

 

(ii)  34012)14( 22 


PD  

Unit vector in the direction of 


PD   

= )1214(
340

1
ji   

)67(
854

2
ji 


  

)67(
852

2
ji   

ji
85

6

85

7
  

 

17 (a) (i) 


 ACBABC  

  
~~~~

6632 jiji   

  
~~
ji 34   

(ii) 53)4( 22 


BC  

Unit vector in the direction of 


BC  











~~
34

5

1
ji  

~~
ji

5

3

5

4
  

 (b)           


 BCkAD  











~~~~
3412 jikjip  

~~~~
3412 jkikjip   

123 k   kp 4  

  4k      )4(4   

                                   16  

 

18 

 

 

 

 

 

 

 

 

 

 

 

 

 

(a) (i) 


 APCACP  

  xy 46   
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 (ii)  


 CBCR
3

1
. 













ABCA
3

1
 

 xy 126
3

1
  

xy 42   

 

 (b)   xyCR 42 


 

   jijiCR 


24432  

jiCR 414 


 

5614212)4(14 22 .CR 


 

(c) Using the triangle addition rule, 


 CRQRCQ  



CPm  + 


ARn  = 


CR  











 CRCRACnxym )46(  

  xyxyynxym 42)42(6)46(       

    xyynmxnm 424644   

 

Equating the coefficients of x , 

444  nm  

   222  nm  … (1) 

 

Equating the coefficients of y , 

246  nm  

123  nm  … (2) 

 

(1) – (2) :   35 m  

                     
5

3
m  

 

From (2) : 

   12
5

3
3 








 n  

5

4
2 n  

5

2
n  

 

SPM Spot 

 

1 (a) If the points F, G and H are collinear, 

then 


 GHkFG , where k is a constant. 



 GHkFG  











~~~~

)12(446 qupkqp  

~~~~

)12(446 qukpkqp   

Equating the coefficients of 
~

p , 

64 k  

  
2

3
k  

 

Equating the coefficients of 
~

q , 

)12(4  uk  

)12(
2

3
4  u  

)12(38  u  

368  u  

836 u  

 
6

11
u  

(b) 


 GHFG
2

3
 

2

3






GH

FG

 = 3 : 2 

2 (a) 
~
v A = 












~~
4 jpi  m per min 

516 2

~
 pv

A

 

2516 2  p  

92 p  

  3p  
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(b) 
~
v A = 

~~
34 ji   

 

 
 

4

3
tan   

 o9.36  

The direction (bearing) of boat A 

=  oo 9.3690   

= o9.126  

 

(c) The position vector of boat A 
























~~~~
3482 jitji  

=  
~~

83)24( jtit   

The position vector of boat B 

= 






















~~~~
32 jitjiq  

=    
~~

23 jtiqt   

Equating the coefficients of 
~

j , 

283  tt  

102 t  

  5t  

 

Hence, boats A and B meet after 5 

minutes. 

 (i) Equating the coefficients of 
~
i , 

   qtt  324  

q )5(32)5(4  

        q1518  

          q = 3 

 

 (ii) The position vector where the two 

boats meet 

=  
~~

853)254( ji   

= 
~~

718 ji   

 

 

3 (a) (i) 


 APOAOP  



 ABOA
3

1
 











~~~
22

3

1
2 baa  

~~
ba

3

2

3

4
  

 

(ii) 


 OQBOBQ  



 OPkBO  











~~~ 3

2

3

4
2 bakb  

~~~ 3

2

3

4
2 bkakb   

~~
bkak 







 2

3

2

3

4
 

 

(b)                       


 BChBQ  



























OCBOhbkak
~~

2
3

2

3

4
 



























OAbhbkak
~~

322
3

2

3

4

~
 

~~
622

3

2

3

4
ahbhbkak

~~









  

Equating the coefficients of 
~
a , 

hk 6
3

4
  

hk 3
3

2
  … (1) 

Equating the coefficients of 
~
b , 

hk 22
3

2
  

         kh
3

1
1  … (2) 

 

Substitute (2) into (1) : 









 kk

3

1
13

3

2
 









 kk

3

1
192  

kk 392   

95 k  

  
5

9
k  
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From (2) : 

5

2

5

9

3

1
1 








h  

 

(c) 


 BChBQ  



 BCBQ
5

2
 

QCBQ : = 2 : 3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


