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Q.1(a) Show that the subset  𝑊 = {(𝑥, 𝑦, 0) : 𝑥, 𝑦 ∈ 𝑅} of a vector space 𝑉ଷ(𝑅) is a subspace 

of 𝑉ଷ(𝑅).  
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Q.1(b) Determine whether the vectors {(1, 0, 1), (1,1, 0), (1,1, 1)} form a basis for the 
vector space 𝑉ଷ(𝑅). 
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Q.2(a) Find the basis and dimension of the subspace 𝑊 spanned by the vectors 
{(1, 0, 1, 1), (1, 1,1, 1), (1,0,0,0)}. 

[2] CO1 2 

Q.2(b) Find the basis and dimension of the subspaces: 
 𝑊ଵ = {(𝑥, 𝑦, 𝑧): 𝑦 − 2𝑧 = 0}  and 𝑊ଶ = {(𝑥, 𝑦, 𝑧, ): 𝑥 + 𝑦 − 𝑧 = 0}  of a vector space 
𝑅ସ(𝑅).  
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Q.3(a) Show that mapping 𝑇: 𝑅ଶ → 𝑅ଷ  defined by: 
 𝑇(𝑥, 𝑦) = (𝑥 + 1, 2𝑦, 𝑥 + 𝑦), is not a linear transformation.  

[2] CO2 3 

Q.3(b) Let 𝑉(𝑅) be a vector space of integrable functions on real 𝑅.  
Prove tha a mapping 𝑇: 𝑉 → R defined by 

 𝑇(f) = ∫ 𝑓(𝑥)𝑑𝑥,   𝑓 ∈ 𝑉 𝑎𝑛𝑑 𝑎, 𝑏 ∈ 𝑅
௕

௔
, is linear transformation. 
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Q.4 A linear transformation  𝑇: 𝑅ଶ → 𝑅ଷ defined by: 
 𝑇(𝑥, 𝑦) = (𝑥 + 𝑦, 𝑥 − 𝑦, 𝑦). Find a basis and dimension of  

(i) its range space  
(ii) It’s null space. 
(iii)  Also verify 𝑅𝑎𝑛𝑘(𝑇) + 𝑁𝑢𝑙𝑙𝑖𝑡𝑦(𝑇) = 𝐷𝑖𝑚(𝑉). 
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Q.5 Let 𝑇: 𝑅ଶ → 𝑅ଶ be linear operator which is given by 
 𝑇(𝑥, 𝑦) = (4𝑥 − 2𝑦, 2𝑥 + 𝑦). Find the matrix of linear transformation  𝑇 with 
respect to the basis 𝐵 = {(1,1), (1,0)}. 
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