
Graphics (INFOGR 2017/2018) – Final Exam  

Thursday June 28th, 13.30 – 15.30 – EDUC-BETA / BBG 0.23 (ET) 
 

 

▪ Write your answers in the designated areas on the question sheet. There’s also some room to write 

down the steps involved. If you need more space, please use the blank answer sheets supplied to you. 

▪ If a question is unclear to you, write down how you interpret the question, then answer it. 

▪ Write clearly: we cannot grade answers that we cannot read. 

▪ No documents allowed. Use of electronic devices is forbidden.  

▪ You may use a dictionary, and answer in English or Dutch. 
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 𝐸 𝐶

 

• 

• 

➔ ➔

 𝑀

𝑀 =    [
2 0 2
0 1 3
0 0 1

] = [
1 0 2
0 1 3
0 0 1

] [
2 0 0
0 1 0
0 0 1

] [
1/2 0 −1

0 1 −3
0 0 1

]
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• 

• 
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 𝑀

𝑀 =    [
−2 0 5
0 −5 10
0 0 1

] = [
1 0 5
0 1 10
0 0 1

] [
2 0 0
0 5 0
0 0 1

] [
−1 0 0
0 −1 0
0 0 1

]

 𝑃 = (1,1) 𝑄 = (4,5) ℝ2

𝑋 = (𝑥, 𝑦) 𝑋𝑃 𝑋𝑄

𝑋

(𝑥 −
5

2
)

2
+ (𝑦 − 3)2 =

25

6
= 6

1

4
 

(𝑥 − 1)(𝑥 − 4) + (𝑦 − 1)(𝑦 − 5) = 0.
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 𝑥 + 2𝑦 + 2𝑧 = 9 𝑂 = (0,0,0) ℝ3

 𝑂 𝑂’

𝑂’ =    (     1      ,  2         ,     2 )

 𝑂 𝑅

𝑅 =     (     2      ,   4        ,     4 )

 �⃗� = [

𝑣𝑥

𝑣𝑦

𝑣𝑧

]

𝑀𝑟 �⃗�𝑟

𝑀𝑟 =  
1

9
 [

7 −4 −4
−4 1 −8
−4 −8 1

] �⃗�𝑟 = 𝑀𝑟�⃗� =
1

9
 [

7𝑣𝑥 − 4𝑣𝑦 − 4𝑣𝑧

−4𝑣𝑥 + 𝑣𝑦 − 8𝑣𝑧

−4𝑣𝑥 − 8𝑣𝑦 + 𝑣𝑧

]

 𝑃 = (𝑥, 𝑦, 𝑧)

𝑃′ = (𝑥′, 𝑦′, 𝑧′)

𝑥′ =

𝑦′ =

𝑧′ =

 𝑀 𝑃 𝑃′

𝑀 =    [

   7/9 −4/9
−4/9    1/9

−4/9 2
−8/9 4

−4/9 −8/9
0 0

   1/9 4
0 1

]
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 𝑃 = (3,4,5)

𝑔 = −
1

3
[
1
2
2

] �̂�𝑐 =
1

3
[
−2
2

−1
]

 �̂�𝑐 �̂�𝑐 �̂�𝑐

𝑥𝑐 =   
�̂�×�̂�

||�̂�×�̂�||
=

1

3
 [

2
1

−2
] �̂�𝑐 = −�̂� =  

1

3
  [

1
2
2

]

 

𝑀 =    [

   2/3 1/3
−2/3 2/3

−2/3 0
−1/3 0

   1/3 2/3
0 0

   2/3 0
0 1

] [

1 0
0 1

0 −3
0 −4

0 0
0 0

1 −5
0    1

]

 

 (−1,5) (2,2)

(3,9) 𝑥 = 0
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Grading: 1 point per correct edge, 3 extra 

for a complete solution. Clipping as if x<0 is 

‘in’ is also fine, if done correctly. Reversing 

vertex order or a different vertex as a start 

point is also fine. 


