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Question 1   Marks 
 

(a) Find the vector parallel to !
~
= 2$

~
− 3'

~
+ 5*

~
  which has a magnitude of 6. 2 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(b) (i) Find, in exact form, the angle between the position vectors: 2 
   +,-----⃗ = 2$

~
− 3'

~
+ 5*

~
  and 

   +/-----⃗ = −$
~
+ '

~
+ 2*

~
. 

 
 
 
 
 
 
 
(ii) Hence find the exact area of triangle OAB. 1 
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(c) Consider the points ,	(5,  6,  7) and /	(2, −1,  0). 
 
(i) Find a vector equation of the line passing through A and B 2 

 
 
 
 
 
 
 
 
 
 
 
 

(ii) Prove that the point 9	(11, 20, 21) lies on the line passing through A and B. 1 
 
 
 
 
 
 
 
 
 
 
 
 
(iii) Using (i), find a vector equation for the interval from A to B. 1 
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Question 2 
 

(a) The points  ,	(9,  2,  5),  /	(8,  3,  <)  and   9	(10,  10,  9)  form a right angled triangle, right 
angled at B.  
Find the possible values of  W. 3 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(b) (i) What is the angle between the two vectors  
 !

~
=	−$

~
+ √2	'

~
+ *

~
  and 

 >
~
= $

~
− √2	'

~
− *

~
 ? 1 

 
 
 
 
 
 
 
 
 
 
 
 
(ii) What is the geometrical significance of the result in (i)? 1 
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(c) Given   >
~
= 	3	$

~
+ 3	'

~
+ 3	*

~
  

 !
~
= 3	$

~
+ 2	'

~
− *

~
 

 ?
~
=	−$

~
−	 '

~
− 2	*

~
  

(i) Show that  >
~
∘ !
~
= −>

~
∘ ?
~

 1 

 
 
 
 
 
 
 
 

(ii) Rearrange   >
~
∘ !
~
= −>

~
∘ ?
~

   so that the expression equals zero. Therefore which 

two vectors are perpendicular? 2 
 
 
 
 
 
 
 
 
 
 
 

(d) A parallelogram has all sides equal in length.  
Show, using vectors, that its diagonals are perpendicular. 3 
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Question 3 
 
The equations  

"
# = A − 2 = B − 2  determine a straight line. 

 
(i) Write the equation of the line in vector form.  1 

 
 
 
 
 
 
 
 
 

(ii) This line intersects the sphere   C#  + A#  + B#  +  2C  +  2B = 4  in two points. 
 

Find the coordinates of these points. 4 
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Question 4 

(a) Find     3 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(b) Use the substitution C = 2cos H to find     4 
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(c) Find ∫ J#"K$L C MC 3 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

(d) Evaluate   using an appropriate trigonometric substitution. 3 
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Question 5 
 

Find     3 
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Question 6 
 

Let , where n is an integer ≥ 0. 

 

Show that L,$ =
#$%&
# ,$%&  for n ≥ 1. 4 
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Question 7 

Let  , where n is an integer ≥ 0. 

 

(i) Show that Q$ = 
&

$%& [S√2T
$%#

+ (L − 2)Q$%#]  for n ≥ 2. 4 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

(ii) Hence evaluate  Q' . 1 
 
 
 
 
 
 
 
 
 
 
 

END OF PAPER 
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