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Answer the following Questions 

Question 1:      

Prove in full detail, with the standard operations in 𝑅ଶ,  that the set  

{(𝑥, 2𝑥 ): 𝑥 𝑖𝑠 𝑟𝑒𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟}  is a vector space      (3 degrees) 

Question 2:  

In (a), and (b) W is not a subspace of the vector space. Verify this by giving a 

specific example that violates the test for a vector subspace:   

(a) W is the set of all vectors in 𝑅ଷ Whose third component is -1 .  

(b) W is the set of all matrices in 𝑀௡.௡     such that 𝐴ଶ = 𝐴 .       ( 2 degrees) 

Question 3:  

(a) Determine whether the set 𝑆 = { (1,2, −2), (2, −1,1}  in  𝑅ଷ is a linear combination 
of : 

                         (𝑖) 𝑢 = (1, −5, −5)                              (𝑖𝑖) 𝑣 = (−2, −6,6) 

  (𝑖𝑖𝑖)  𝑤 = (−1, −22,22)                          (𝑣)  𝑧(−4, −3,3) 

(b) Determine whether the following matrices from 𝑀ଶ.ଶ form a linearly 

independent set: 

𝐴 = ቂ
1 −1
4 5

ቃ , 𝐵 =  ቂ
4 3

−2 3
ቃ , 𝐶 =  ቂ

1 −8
22 23

ቃ             (4 degrees) 

Question 4:  

Explain why 𝑆 = {2, 𝑥, 𝑥 + 3, 3𝑥ଶ } is not a basis for  𝑃ଶ .       (2  degrees)  

 

Question 5:  

Determine whether the function is a liner transformation or not: 

(a) 𝑇 ∶  𝑅ଶ  →  𝑅ଶ , 𝑇( 𝑥, 𝑦 ) = ( 𝑥, 1). 

(b) 𝑇 ∶   𝑀ଶ.ଶ  →   𝑅. 𝑇(𝐴) = 𝑎 + 𝑏 + 𝑐 + 𝑑 , 𝑤ℎ𝑒𝑟𝑒 𝐴 =  ቂ
𝑎 𝑏
𝑐 𝑑

ቃ   (3 degrees).  
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   Q(6) Find the kernel of the fowling linear transformations: 

(𝑎) 𝑇 ∶  𝑃ଷ  →  𝑃ଶ , 𝑇(𝑎଴ + 𝑎ଵ𝑥 + 𝑎ଶ𝑥ଶ + 𝑎ଷ𝑥ଷ) =  𝑎ଵ + 2𝑎ଶ𝑥 + 3𝑎ଷ𝑥ଶ 

    (𝑏)𝑇 ∶  𝑅ଶ  →  𝑅ଶ,       𝑇(, 𝑦) =  (𝑥 + 2𝑦, 𝑦 − 𝑥).   (3 degrees). 

 

Q7  Find the eigenvalues  and the corresponding eigenvectors of :  

                         𝐴 = ቂ
1 −4

−2 8
ቃ.                 (3 degrees) 

  
With all the best 


