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PART -A 

Q.1 (a) Define quadratic form. Also give suitable example of a quadratic form.  

       (b) Write the matrix of Bilinear form given by: 2𝑥1𝑦1 + 𝑥1𝑦3 − 2𝑥2𝑦1 + 7𝑥2𝑦2 − 2𝑥2𝑦3. Also find rank of  

             the above bilinear form. 

       (c) Define Inner Product space. 

       (d) Define orthonormal set with the help of a suitable example. 

       (e) State Parallelogram’s law in an Inner Product Space. 

       (f) If 𝑢 = (1 + 𝑖, 𝑖, −1) and 𝑣 = (1 + 𝑖, 1 − 𝑖, 2𝑖). Find Inner product of u and v. 

       (g) If 𝑓: 𝑅2 × 𝑅2 → 𝑅 defined by 𝑓(𝑋, 𝑌) = 𝑥1𝑦1 + 𝑥2𝑦2 for 𝑋 = (𝑥1, 𝑥2)𝑎𝑛𝑑 𝑌 = (𝑦1, 𝑦2). Prove that f is  

            a Bilinear form. 

       (h) Define Orthogonal complement of an Inner Product space. 

       (i)  If V(F) is an inner product space, then prove that 𝑉⏊ =  {0}. 

       (j)  Define Adjoint operator of a linear transformation. 

PART - B 

Q.2 (a) Find all eigen values and corresponding eigen vectors of the linear operator given by: 

 𝑇: 𝑅3 → 𝑅3 defined by 𝑇(𝑥, 𝑦, 𝑧) = (𝑥 + 𝑦 + 𝑧, 2𝑦 + 𝑧, 2𝑦 + 3𝑧)            (9) 

       (b) Prove that a quadratic form remains a quadratic form when subjected to a linear transformation.         (6) 
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Q.3 (a) Reduce the following quadratic form into canonical form and also find equations of transformations.  

            Also find rank, index and signature                                                                                                      (10) 

 𝑥1
2 + 3𝑥2

2 + 5𝑥3
2 + 4𝑥1𝑥2 + 4𝑥1𝑥3 + 10𝑥2𝑥3 

       (b) Prove that quadratic form 𝑎𝑥2 + 2ℎ𝑥𝑦 + 𝑏𝑦2 is positive definite iff a > 0 and h2< ab.          (5) 

Q.4 (a) Diagonalize the following quadratic form using Lagrange’s Method 

2𝑥2 + 2𝑦2 + 3𝑧2 − 4𝑦𝑧 + 2𝑥𝑦 − 4𝑧𝑥 .              (8) 

        (b)Prove that the rank of a quadratic form is invariant under a non-singular linear transformation.         (7) 

PART -C 

Q.5 (a) State and prove Cauchy Schwarz Inequality.                          (9) 

       (b) Verify Cauchy Schwarz Inequality for 𝑢 = (1,2, −2)𝑎𝑛𝑑 𝑣(2,3,6) ∈  𝑅3.                      (6) 

Q.6 (a) Using Gram-Schmidt orthogonalization Process, Find an orthonormal basis of R3(R)with standard inner  

             product given the basis {(1,0,1), (1,0, −1), (0,3,4)}             (8)                                                                             

        (b) If W1 and W2 are subspaces of a finite dimensional inner product space, then Prove  

 (𝑤1 + 𝑤2)⏊ =  𝑤1
⏊ ∩ 𝑤2

⏊                                                             (7) 

Q.7(a) State and prove Bessel’s inequality for a finite dimensional inner product space.          (9) 

      (b)Explain any two properties of an Adjoint operator of a Linear Transformation.          (6) 

 

 

 
 


