


This is a collection of past paper questions. Some topics we will not have covered yet and are NOT in the exam January exam – eg Q2, Q5d, Q6a, Q6b.
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1)    	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]
2)	Explain how the dot product of two vectors might be used to test whether a polygon face is oriented towards the camera.
										[4 Marks]


3)	 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)       Find the vector cross product of the two vectors a=(6,8,0) and b=(6,0,5).  What does this vector represent?
												[6 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]
5d)    Give one use of this normal in a computer graphics context.
[2 Marks]

6a)      A line passes through two points, P0=(2,3,4) and P1=(1,7,10). Represent this line in parametric form with parameter t, the point P0 and a vector, v. Calculate and write down the x,y and z components of the vector v.
									[4 Marks]

6b)      Calculate the x,y and z co-ordinates of a point on the line when the parameter  t =0.1.

									[6 Marks]

7)  The  rotation transformation about the z axis for a right handed co-ordinate system is given by the equations:
            x’ = xcosA –ysinA
y’ = xsinA +ycosA
	z’ = z
where x’,y’ and z’, are the new, rotated co-ordinates; x,y and z are the original starting co-ordinates and A is the angle of rotation (+ve in the counterclockwise direction).  
Assuming we represent our vectors as column vectors, rewrite the rotation equations above in matrix form.
8a)     The  rotation transformation about the y axis for a right handed co-ordinate system is given by the equations:
            z’ = zcosA –xsinA
	x’ = z sinA +xcosA
	y’ = y

Assuming we represent a point as a column matrix, rewrite the rotation equations above in matrix form.
										[3 Marks]
    
b)  	Assuming x=1, y = 4 and z = 1.73205, determine x’, y’ and z’ for the above transformation when the angle A = 60 degrees.
										[4 Marks]

		 
9a)	Using homogenous co-ordinates, the translation of a point (x,y,z,w) is given by 
the following equations:
	x’ =x + Tx
	y’ = y + Ty
	z’ = z + Tz
	w’ = 1

Assuming we represent a point as a column matrix, represent this translation, T, as a four by four matrix.
										[4 Marks]


10b) 	Assuming a point, P = [2,5,3,1]T   calculate T.P where T is the translation matrix you developed in part a of this question with Tx= -3, Ty = -1 and Tz =3.
[ 3 Marks]

11) 	If A =  		 2  0  2				and B =       2  -4   7
			 0  2  1					      4   5 -4
			3  0   4					      10 3 -5


Find 	i)   	A+ B								[2 Marks]
iii) 	A.B								[3 Marks]
iv) The determinant, the adjoint and hence the inverse of B
 (clearly show each step your method).			 [8 Marks]





