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FORMULAS FOR REFERENCE 
 

sin ( ) sin cos cos sinA B A B A B    

cos ( ) cos cos sin sinA B A B A B    
tan tantan ( )

1 tan tan
A BA B

A B


 


 

2sin cos sin ( ) sin ( )A B A B A B     

2cos cos cos ( ) cos ( )A B A B A B     

2sin sin cos ( ) cos ( )A B A B A B     

sin sin 2sin cos
2 2

A B A BA B  
   

sin sin 2cos sin
2 2

A B A BA B  
   

cos cos 2cos cos
2 2

A B A BA B  
   

cos cos 2sin sin
2 2

A B A BA B  
    

 ***********************************************************************  
 
Section A  (17 marks) 

1. It is given that 3a , 4b  and the angle between  a  and  b  is 
3

2  . 

 (a) Find the value of  ba   . 
 (b) If  c  is a vector such that    a b c 0 , find the value of c  . 

                  (5 marks) 
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2. The figure shows a quadrilateral OABC.  D  is a point on  BC such 
that  BD : DC = 1 : k , where  k  is positive.  Let ji 63 OA , 

ji 56 AB  and ji 75 OC . 
 (a) Express OD  in terms of  k . 
 (b) If  OD // AB , find the value of  k . 
             (5 marks) 
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Answers written in the margins will not be marked 

3. A (2, 4, 7)  and  B (1, 3, 8)  are points lying on the straight line  L1 .  P (0, 2, 3)  is a 
point lying on the straight line  L2  and  L1 // L2 .  L2  passes through a point  C  such that 
AB = PC  and the x-coordinate of  C  is positive.  

 (a) Find the value of  cos PBA . 
 (b) Find the coordinates of  C . 
 (c) It is known that  A,  B,  C  and  P  lie on the same plane.  Are  A,  B,  C  and  P 

concyclic?  Use the results of (a) and (b) to explain your answer. 
                  (7 marks) 
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Section B  (23 marks) 
4. The position vectors of the points A, B, C and D are 4t s i j k , 8 2 2t s i j k , 

8 4 14 i j k  and 8 6 2  i j k  respectively, where ,s tR .  Suppose that AB


 is parallel 
to 2 2 i j k .  Denote the plane which contains  A ,  B  and  C  by   . 

 (a) (i) Find  s  and  t . 
  (ii) Find the area of △ABC. 
                  (5 marks) 
 (b) Let  E  be the projection of  D  on   . 
  (i) Find DE


. 

  (ii) Find the volume of the tetrahedron  ABCD . 
                  (5 marks) 
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C

B

A

E

D

O

Figure 2

5. In Figure 2,  D  is the mid-point of  OB .  C  is a point 
on  OA  such that )1(:: mmCAOC  , where 10  m  .  
AD  and  BC  intersect at  E  such that sECBE :1:   and 

tEADE :1:   , where  s  and  t  are positive.   
 Let aOA  and bOB  . 
 
 (a) (i) By considering OBC, express OE  in terms of  m , 

s ,  a  and  b . 
  (ii) By considering OAD, express OE  in terms of  t , 

a  and  b . 
  (iii) Express  m  and  s  in terms of  t . 
  (iv) James claims that if sm  , E  is the centroid of 

OAB.  Do you agree?  Explain your answer. 
            (8 marks) 
 
 (b) It is given that ABOA  , OBOA 34   and  F  is the mid-point of  AB . 

  (i) By considering AD OB , prove that 21
2

 a b b . 

  (ii) Is it possible for  E  to be the circumcentre of OAB ?  Explain your answer. 
                  (5 marks) 
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END OF PAPER



 

 

 


