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(i) Find the acute angle between the vectors BV  and CE .                     [4] 

(ii) Find a vector equation of the line CE.                                   [1] 

(iii) Find the position vector of the foot of the perpendicular from V to the line CE, leaving 

your answer in the exact form.                       [4] 
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(iii) Let the foot of the perpendicular be N. 
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Vector equation of line l2 : 
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At point of intersection, 
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From (2), 
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When  = -1,  = -2, 

LHS of (3) = 3 + 2 = 5 

RHS of (3) = -5(-1) 

= 5 

= LHS of (3) [M1] 

 

The lines l1 and l2 intersect. (Shown) 
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 Coordinates of M = (-1, 0, 5)   [A1] 

 

(ii) Let the angle be . 
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(iii) N lies on l1  
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AN  l1 0
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(iv) Length of projection of 
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MA  on line l1 = MN 
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(ii) m // 3 . Hence 
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b

 
 
 
        

  4
33

b
  

 4 33b    or  4 33   

 

(iii) 
5

sin
7

      
2

cos
7

     

 
2

2

2 1

2 3 2

78 14

a

a

   
   

   
      




    



 22 4 2 8a a    

    1a     

 

7  

(i) 

3 4 7

10 3 7

3 5 2

AB

      
     

       
          

 

 length of projection of         

 AB onto
1l

7 1
1 2 2 2 3

7 1 1.15
33 3 3

2 1

   
   

 •       
      

 

 

(ii)  

 

7 1

7 0

2 1 5
cos

102 2 204


   
   

•   
           

 110.49    

 acute angle = 110.49 90.0 20.5    (1 dp) 

 

 

(iii) 

3 1

10 0

3 1

OQ t

   
   

    
      

 for some value of t 

 

3 1

10 0 1

3 1

t

t

    
   

    
       

 

 3 3 1t t       

  
5

2
t   

 

3 1 1
5 1

10 0 20
2 2

3 1 1

OQ

      
     

       
          

 

(iv) Let the point of reflection of B in 2  to be P 

 
1

2
OQ OB OP   

1 3 2

2 20 10 10

1 3 2

OP OQ OB

      
     

         
          

 

2

1l

1

2l

A

B
1

1

1

 
 
 
 
 

P

Q

3



2 4 2

10 3 7

2 5 7

AP

     
     

       
           

 

1

2 1 14

7 1 5

7 1 9

AP

     
     

         
           

d  

 

14 4 14

5 3 5 4

9 5 9

      
     

      
     
     

r  or 

14

5 4

9

 
 
   
  

r  (can also use point P) 


