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Question 1 (20 points) 

Consider the vectors   𝑢1 =< 0,1, 0 > ,  𝑢2 =< 0, 1,1 >,  𝑢3 = < 1, 1, 1 >  of  ℝ3. 

a. Show that 𝑢1, 𝑢2, 𝑢3 are linearly independent.   

b. Write 𝑣 =< 𝑎, 𝑏, 𝑐 > as a linear combination of 𝑢1, 𝑢2, 𝑢3. 

c. Does {𝑢1, 𝑢2, 𝑢3} form a basis of ℝ3. (why?) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     



0 points)1( 2Question  

.𝑊 = {(𝑥, 𝑦) ∈ ℝ2: 2𝑥 − 𝑦 = 0}  Let 

                    a. Show that 𝑊 is a subspace. 

               b. Find a basis and the dimension of 𝑊. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



points) 25( 3Question  

Consider the following system 

 {

𝑥1 − 2𝑥2 + 𝑥3 = 2
3𝑥1 − 𝑥2 + 2𝑥3 = 5
2𝑥1 + 𝑥2 + 𝑥3 = 𝛼

 

          a. Find all values of 𝛼 for which the system is consistent. 

         b. If the above system is written as  𝐴𝑋 = (2 5 𝛼)𝑇, find 𝑅𝑎𝑛𝑘(𝐴).    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



points) 25( 4Question  

Given the matrix  𝐴 = (
5 −1 0
0 −5 9
5 −1 0

). 

 a. Find the eigenvalues of 𝐴.  

 b. Find a corresponding eigenvector to the largest eigenvalue (only).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



points) 20( 5Question  

Given the symmetric matrix 𝐴 = (
0 𝑎 1
𝑎 0 0
1 0 0

). 

        a. Find the eigenvalues of 𝐴 and check that they are real, for any 𝑎 ∈ ℝ.   

        b. Are there values of 𝑎, for which the matrix 𝐴 is orthogonal? 

 

 

 

 


