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Q.1(a) 
Find the value(s) of 𝜆 for which the matrix 𝐴 = ൥

1 2 3
4 5 6
7 8 𝜆

൩ has rank exactly 2.  
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Q.1(b) Compute the value of 𝑎 such that the system of equations 𝑥ଵ + 𝑥ଶ + 𝑥ଷ = 1, 2𝑥ଵ +
3𝑥ଶ + 2𝑥ଷ = 1  and 2𝑥ଵ + 3𝑥ଶ + (𝑎ଶ − 1)𝑥ଷ = 𝑎 + 1  has (i) no solution (ii) unique 
solution and (iii) infinite number of solutions.  
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Q.2 

Solve the system 𝐴𝑥 = 𝑏 , where 𝐴 = ൥
2 −1 1
3 3 9
3 3 5

൩ , 𝑥 = ൥

𝑥ଵ
𝑥ଶ
𝑥ଷ
൩  and 𝑏 = ൥

2
−1
5
൩  by LU 

decomposition technique.  
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Q.3 Let 𝐴 be matrix satisfying the matrix equation 𝐴ଷ − 6𝐴ଶ + 11𝐴 − 5𝐼 = 𝑂. 
(a) Find the eigenvalues of 𝐴. 
(b) Express 𝐴ିଵ and 𝐴ସ in terms of 𝐴 and 𝐴ଶ.  
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Q.4 Find the singular value decomposition of the 2 × 2 matrix 𝐴 = ቂ

4 0
3 −4

ቃ. 
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Q.5(a) Consider the set 𝑆 = {(𝑥, 𝑦) ∈ ℝଶ: 𝑥𝑦 = 0}. Determine whether 𝑆  is a vector space 

under usual vector addition and scalar multiplication. 
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Q.5(b) Consider the set 𝑊 = {(𝑥, 𝑦, 𝑧) ∈ ℝଷ: 𝑥 + 𝑦 + 𝑧 = 0} . Determine whether 𝑊  is a 
subspace of ℝଷ. 
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