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Question 1 [Marks: 1.5]:  
 

 Show that {(𝒙, 𝒚) ∈ ℝ𝟐|𝒙𝟐 + 𝒚𝟐 ≤ 𝟎} is a vector subspace of Euclidean space ℝ2.  

 

 

Question 2 [Marks: 2.5]: 
 

Let  𝑩 = {(𝟏, 𝟎, 𝟎), (𝟎, 𝟏, 𝟎), (𝟎, 𝟎, 𝟏)} and 𝑪 = {(𝟏, 𝟎, 𝟎), (𝟎, 𝟏, 𝟎), (𝟎, 𝟎, 𝟏)} be 

bases of Euclidean space ℝ3 and 𝒖 = (𝟑, 𝟐, 𝟏). Find the transition matrix CPB  and 

the coordinate vector [𝒖]𝑪. 

 

 

Question 3 [Marks: 2]:  
 

Let  𝑨   be  4 × 3  𝑚𝑎𝑡𝑟𝑖𝑥 with rank (𝑨) = 𝟑. Find nullity (𝑨𝑇).            

 

 

Question 4 [Marks: 2]:  
 

Explain! why the function  < (𝒙𝟏, 𝒚𝟏, 𝒛𝟏), (𝒙𝟐, 𝒚𝟐, 𝒛𝟐) > =  𝟐𝒙𝟏𝒚𝟏 + 𝒚𝟐 + 𝟐𝒛𝟏𝒛𝟐 is not 

an inner product on ℝ3. 

 

 

Question 5 [Marks: 2]:  
 

Which one of the following vectors in Euclidean space ℝ3: 

𝒖𝟏 = (𝟎,
−𝟏

√𝟐
, 

𝟏

√𝟐
), 𝒖𝟐 = (𝟎,

𝟏

√𝟐
, 

𝟏

√𝟐
), 𝒖𝟑 = (𝟎,

𝟏

√𝟑
, 

−𝟏

√𝟑
) and 𝒖𝟒 = (𝟎,

−𝟏

√𝟑
, 

𝟏

√𝟑
)  

is orthogonal to both vectors 𝒗𝟏 = (𝟏, −𝟏, 𝟏) and 𝒗𝟐 = (𝟏, 𝟎, 𝟎)? 
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