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Q.1 Show that the eigenvalues, trace and determinant of a matrix are unchanged under 

a change of basis or a similarity transformation. 
[5] 1 1,2 

     
     

Q.2 Show how to diagonalise a matrix (assuming diagonalisability). [5] 1 2,3 
     
     

Q.3 Give physical interpretation of gradient, divergence and curl. [5] 2 1,2 
     
     

Q.4 Evaluate ∬𝐹⃗ ∙ 𝑛ሬ⃗ 𝑑𝑠   where  𝐹⃗ = 2𝑥𝑦𝚤̂ + 𝑦𝑧ଶ𝚥̂ + 𝑥𝑧𝑘  and integration is taken over the 
surface of the parallelepiped bounded by the six surfaces—𝑥 = 0, 𝑦 = 0, 𝑧 = 0, 𝑥 =
2, 𝑦 = 1 and 𝑧 = 3. 

[5] 2 2,3 

     
     

Q.5 Write down the Fourier series expansion of a periodic function and also prove 
orthogonality of sine and cosine functions. 

[5] 2 2,3 
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