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   CO BL 
Q.1(a) Let V be a vector space of all 2 ×  2 matrices over a field of reals. Then show that the 

set 𝑊 = {൬
𝑥 0
0 𝑦

൰ , 𝑥, 𝑦 ∈ 𝑅 } is a subspace of 𝑉.  

[5] 1 2 

Q.1(b) For what value of 𝑘, will the vector 𝑣 = (1, 𝑘, −4) ∈ 𝑅ଷ(𝑅) is a linear combination of 𝑣ଵ =
(1, −3, 2) and 𝑣ଶ = (2, −1,1). 

[5] 1 2 

     
     

Q.2(a) Let 𝑉(𝑅) be a vector space of integral function on 𝑅. Prove that a mapping 𝑇: 𝑉 → 𝑅 
defined by 
 𝑇(𝑓) = ∫ 𝑓(𝑥)𝑑𝑥

௕

௔
,    𝑓 ∈ 𝑉, 𝑎, 𝑏 ∈ 𝑅  is a linear functional.  

[5] 2 3 

Q.2(b) Let 𝑇: 𝑉 → 𝑊 be a linear transformation. Prove that the null space of 𝑇 is a subspace of 
𝑉. 

[5] 2 3 

     
     

Q.3(a) Find a matrix representation of the linear transformation 
 𝑇: Rଶ → Rଷ defined by 𝑇(𝑥, 𝑦) = (𝑥 − 2𝑦, 3𝑥 + 4𝑦, 5𝑥 − 6𝑦) subject to the usual ordered 
basis for 𝑅ଶ and  𝑅ଷ. 

[5]  3 3 

Q.3(b) If 𝜆  is an eigenvalue of the linear operator   𝑇, then show that 𝜆௡     is an eigen value of 
𝑇௡. 

[5]  3 5 

     
     

Q.4 If a matrix 𝐴 is given by  

𝐴 = ൥
1 2 0
2 1 −6
2 −2 3

൩. 

(i) Find the eigenvalues of 𝐴, 
(ii) Find a matrix 𝑃 such 𝐴 = 𝑃ିଵ 𝐷 𝑃. 

[10]  4 5 

     
     

Q.5(a) (Cauchy-Schwarz Inequality): If 𝑉 is an inner product space, then show that |< 𝑢, 𝑣 >
| ≤∥ 𝑢 ∥ ∥ 𝑣 ∥,  for any vectors 𝑢, 𝑣 ∈ 𝑉. 

[5]   5 4 

Q.5(b) Use the Gram-Schmidt algorithm to find an orthonormal basis for the subspace 𝑊 of 
𝑅ଷ( 𝑅) spanned by 𝑣ଵ = (1,1,1), vଶ = (0,1,1), vଷ = (0,0,1). 

[5]   5 5 
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