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  Marks CO BL 

Q.1(a) Determine the linear transformation 𝑇:ℝଷ → ℝଷ  which maps the basis vectors 
(0,1,1), (1,0,1), (1,1,0) of ℝଷ to the vectors (2,0,0), (0,2,0), (0,0,2) respectively.  

 
[5] 
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Q.1(b) Verify rank-nullity theorem for the linear transformation, defined in Q.2(a). [5] CO1  
Q.2(a) Find the value(s) of 𝜆, for which the system of linear equations 

 𝑥 + 𝑦 + 𝑧 = 1, 2𝑥 + 3𝑦 − 𝑧 = 𝜆 + 1, 2𝑥 + 𝑦 + 5𝑧 = 𝜆ଶ + 1 is consistent. 
 
[4]   
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Q.2(b) 
Use Cayley-Hamilton theorem to compute 𝐴ଵ଴଴, where 𝐴 = ൥

1 0 0
1 0 1
0 1 0

൩. 
 
[6] 
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Q.3(a) Define norm of a vector in a Euclidean space. For 𝛼 = (0,3,4) ∈ ℝଷ find ‖𝛼‖ with 
standard inner product defined in ℝଷ.   

 
[2+1] 
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Q.3(b) For any two vectors 𝛼, 𝛽 in a Euclidean space 𝑉, prove the Schwarz’s inequality 
|⟨𝛼, 𝛽⟩| ≤ ‖𝛼‖‖𝛽‖, the equality holds when 𝛼, 𝛽 are linearly dependent. 

 
[7] 
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Q.4(a) Using Gram-Schmidt orthogonalization process convert the basis 𝐵 =
{(1,2, −2), (2,0,1), (1,1,0)} of the Euclidean space ℝଷwith standard inner product into 
an orthogonal basis.  

 
[6] 
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Q.4(b) Consider the orthogonal basis {(2,3, −1), (1, −2,−4), (2, −1,1)} of the Euclidean space 
ℝଷ with standard inner product. Find the projections of the vector 𝛼 = (1,1,1) along 
these basis vectors and verify that 𝛼 is the sum of its projections along these basis 
vectors.  
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Q.5(a) Reduce the quadratic form 2𝑥ଶ + 3𝑦ଶ + 4𝑧ଶ − 4𝑥𝑦 + 4𝑦𝑧 into its normal form. Hence, 
check the positive definiteness of the quadratic form.  

 
[4+1] 
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Q.5(b) 
Consider the matrix 𝐴 = ൥

4 0 0
−2 1 0
5 3 4

൩. Show that 4 is an eigenvalue of the matrix. 

Find the characteristic space corresponding to the eigenvalue 4. 
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