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 Fill in your name and student ID at the top of this page, and write it on every additional paper you 

want to turn in. 

 Answer the questions in the designated areas on these exam sheets. For the math questions, only 

the final answer is needed. If you need more space for a problem, state this in the designated area 

and continue on the paper provided by us. On the additional paper, state your name and student 

ID, and clearly indicate the problem number. 

 Write clearly: we cannot allocate points for answers that we cannot read! 

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

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

 

 

 

 

 

 

 



 

 

 

 

 

  



 (1,1,1)

(4,3,4) (2,4,3) ℝ3

 𝑀 = [
2 0 4
5 1 10
3 2 6

]:

𝑑𝑒𝑡(𝑀) =

 𝑀 = [
0 𝑎
𝑎 0

] 𝑁 = [
0 𝑏
𝑐 0

]

 𝑀 𝑎 𝑎 =

 

ℝ2. (𝑏, 𝑐) (𝑏, 𝑐) =

 𝐴 = [
1
2
] 𝐵 = [

2
−1

] 𝐿 ℝ2:   8𝑥 − 4𝑦 + 5 = 0

a) 𝐴 𝐿

b) 𝐵 𝐿

c) 

𝑁 = 2𝑥 − 𝑦 + 3 ℝ2

 𝑃

(𝑥 − 3)2 + (𝑦 − 4)2 + 𝑧2 = 9 (5,5,2)



 ℝ2
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 (𝑥 − 2)2 + (𝑦 − 3)2 = 1 ℝ2

a) 

b) 

 (𝑥, 𝑦, 𝑧) ℝ3

(𝑥0, 𝑦0, 𝑧0) 𝑦

φ 𝑀

𝑀𝑡 𝑀𝑟

a) 

𝑀𝑡 𝑀𝑟 𝑀. 𝑀 =

b) 𝑀𝑡 𝑀𝑟 𝑀

ℝ2 [
cosφ −sinφ
sinφ cosφ

]

𝑀𝑡 =

[
 
 
 
 
 
 

]
 
 
 
 
 
 

𝑀𝑟 =

[
 
 
 
 
 
 

]
 
 
 
 
 
 

𝑀 =

[
 
 
 
 
 
 

]
 
 
 
 
 
 


