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9. The x-axis has the direction w=(1,0)T: 
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Q2: Given a matrix M the matrix M–1 is called the inverse of M if and only if  
M –1 M = M M –1=I where I is the identity matrix (i.e. I is the matrix where all diagonal elements 
are 1 and all off-diagonal elements are zero). 
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(a) Show that M –1M=MM–1=I. 
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i.e. the inverse of a scale matrix is a matrix which scales by the reciprocal values. 
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i.e. the inverse of a rotation matrix is a matrix which performs a rotation by the 
same angle in the opposite direction. 
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i.e. the inverse of a shear matrix is a matrix which shears by the corresponding 
negative values. 
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Q3: Given are two vectors 
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All vectors orthogonal to a are given by: orthogonal_to_

2
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Q4: Given is a triangle with the corners (0,0)T, (3,0)T and (3,2)T made out of a reflective material. 
A light ray originates at the point (-2,1)T and travels  in the direction (1,0 ) T. Compute the 
direction of the light ray after hitting the triangle. 
 
 
Drawing a diagram of the scene reveals  
that the light ray first hits the triangle edge  
connecting the vertices (0,0)Tand (3,2)T 
(alternatively we could test all edges  
in order to find out which edge is hit first) 
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Solution to example 3 (slide 36) from chapter 5 of the lecture notes  
 

Given is the 2D scene in part (a) of the image below. Write down the homogeneous 2D 
transformation matrix M, which transforms the object shown in (a) into the object in part 
(b) of the image. You are allowed to write the transformation matrix as a product of 
simpler matrices (i.e. you are not required to multiply the matrices). 

 

 
 
 
Answer: In order to get from (a) to (b) we first have to scale the object by a factor of 2 in 
y-direction, then rotate it by (90-α) in anticlockwise direction, and then translate it by 5 
units in x-direction. Hence the final transformation matrix is: 
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