Note: In the following questions vectors are written as (x,y,z) triples where x,y and z are the length of the three orthogonal unit vectors i, j and k respectively.
Approved calculators only may be used.
Answer all questions below.
1) 	Determine the derivative dy/dx in each of the following cases:
a)  y = 3x 5 + 2x + 3 		b)  y = 6/x 2 + 2x 3
c)  y = sin(2x)                		d)  y = (9x 3 + 3x) 7
e)  y = 6x2 cos(x)         	  	 f)  y = ln(x 4 + 2)	
									[15 Marks]
2)    	Find the dot product of the two vectors (6,8,0) and (12,9,0) and hence  calculate the angle between the two vectors.
									[8 Marks]
3)	Explain how the dot product of two vectors might be used to test whether a polygon face is oriented towards the camera.
										[4 Marks]
4)	 Describe what is meant by the terms “left handed co-ordinate system” and “right handed co-ordinate system” when used in the context of computer graphics.
										[4 Marks]
5a)	In the polygon shown below the co-ordinates represent the position of each vertex of the polygon.  Represent two edges (sides of the polygon) as vectors and hence use the cross product of these two vectors to find a vector perpendicular to the face of the polygon.  Using the right hand rule, indicate the direction of this perpendicular vector relative the page on which the polygon is drawn.  
(1,2,5)					 [9 Marks]

			(1,1,4)                                 (5,2,1)
5b) 	Calculate the length of this vector and hence determine the normalised vector.
									[8 Marks]
5c)	What does the length of the un-normalised vector represent?
									[2 Marks]



1a)	In the polygon shown below the co-ordinates represent the position of each vertex of the polygon.  Represent two edges (sides of the polygon) as vectors  and hence use the cross product of these two vectors to find a vector perpendicular to the face of the polygon.  Using the right hand rule, indicate the direction of the perpendicular vector relative the polygon.  
[9 Marks]
				(4,6,2)

				(1,1,4)             (5,2,1)



	
2a)        Describe what is meant by the terms “left handed co-ordinate system” and “right   
            handed co-ordinate system” when used in the context of computer graphics.
										[4 Marks]
4 Describe how you might use the right hand rule to determine the direction of the perpendicular vector you calculated in question 1 above. Assume a right handed co-ordinate system in your description.
[4 Marks]

2b)    	Find the the angle between the two vectors (6,8,0) and (5,12,0).
									[6 Marks]

3a)      Given the point P0=(1,2,3) and the point P1=(2,5,8), represent the straight line that passes between these points as a parametric equation with parameter , t, the point, P0 and a vector, v.
3b)      Calculate the x,y and z co-ordinates of a point on the line when the parameter  t =0.1.





Some questions from 2006-07
3.a)	In the polygon shown below the co-ordinates represent the position of each vertex of the polygon.  Represent two edges (sides of the polygon) as vectors  and hence use the cross product of these two vectors to find a vector perpendicular to the face of the polygon.  Indicate whether this perpendicular vector points out of  or into the paper.  
[10 Marks]

				(2,4,2)

				(1,1,0)             (4,2,2)

3b) 	Calculate the length of this vector and hence determine the normalised vector.
										[8 Marks]
3c)    Give one use of this normal in a computer graphics context.
[2 Marks]
 

5 Describe how you might use the right hand rule to determine the direction of the perpendicular vector you calculated in question 1 above. Assume a right handed co-ordinate system in your description.
[4 Marks]
5	 	Find the angle between  the two vectors (3,4,0) and (12,5,0).

										[ 6 Marks]



