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Instructions: Attempt all questions 

SECTION A  

(5Qx4M=20Marks) 

S. No.  Marks CO 

Q 1 Define the basis and dimension of a vector space. 4 CO1 

Q 2 Explain linear transformation and Isomorphism. 4 CO2 

Q 3 Describe Liner functional on vector space and dual space. 4 CO3 

Q 4 

 

Let 𝜆 be an eigenvalue of an invertible operator 𝑇 then show that 𝜆−1 is 

an eigenvalue of 𝑇−1.  

 

4 CO3 

Q 5 

In an inner product space 𝑉(𝐹), prove that 

‖𝛼 + 𝛽‖2 = ‖𝛼‖2 + ‖𝛽‖2 + 2𝑅𝑒〈𝛼, 𝛽〉 ∀ 𝛼, 𝛽𝜖𝑉 

where 𝑅𝑒 stands for the real part. 

 

4 CO4 

SECTION B  

(4Qx10M= 40 Marks) 

Q 6 

 

Prove that the linear span 𝐿(𝑆) of a non-empty subset 𝑆 of a vector 

space 𝑉(𝐹) is the smallest subspace of the vector space 𝑉(𝐹) 

containing 𝑆. 

 

10 CO1 

Q 7 

Find the linear map 𝑇: ℛ2 → ℛ3whose matrix is 𝐴 = [
1 −1

−2 3
0 1

] with 

basis 𝐵 = {(1,1), (0,2)} and basis 𝐵′ = {(0,1,1), (1,0,1), (1,1,0)}. 

 

10 CO2 

Q 8 

Let 𝛾 = 𝛽 −
〈𝛽,𝛼〉

‖𝛼‖2
𝛼 then prove the Cauchy-Schwarz inequality   

|〈𝛼, 𝛽〉| ≤ ‖𝛼‖‖𝛽‖ ∀ 𝛼, 𝛽𝜖𝑉. 

10 CO4 



Q 9 

 

If 𝑇 is a linear transformation on 𝑉3(ℛ) which is represented in the 

standard basis by the matrix [
−2 2 −3
2 1 −6

−1 −2 0
]. Determine the 

eigenvalues and eigenvectors. 

OR 

 

Let 𝑊1 and 𝑊2be subspaces of a finite-dimensional vector space 𝑉 over 

a field 𝐹 then prove that (𝑊1 + 𝑊2)0 = 𝑊1
0 ∩ 𝑊2

0. 

 

10 CO3 

SECTION-C 

(2Qx20M=40 Marks) 

Q 10 

 

Find the dual basis of the basis set 𝐵 = {(1, −1,3), (0,1, −1), (0,3, −2)} 

for 𝑉3(ℛ). 

 

20 CO3 

Q11  

(A) Show that 〈𝑥, 𝑦〉 is an inner product space where  

〈𝑥, 𝑦〉 = 2𝑥1𝑦1̅̅ ̅ + 𝑥1𝑦2̅̅ ̅ + 𝑥2𝑦1̅̅ ̅ + 𝑥2𝑦2̅̅ ̅, ∀𝑥 = (𝑥1, 𝑥2), 
 𝑦 = (𝑦1, 𝑦2)𝜖ℛ2(ℛ) 

 

(B) Prove that every finite-dimensional vector space is an inner product 

space. 

OR 

 

In an inner product space 𝑉(𝐹) prove the polarization identity  

〈𝛼, 𝛽〉 =
1

4
(‖𝛼 + 𝛽‖2 − ‖𝛼 − 𝛽‖2 + 𝑖‖𝛼 + 𝛽‖2 − 𝑖‖𝛼 − 𝛽‖2) 

∀ 𝛼, 𝛽𝜖𝑉. 

 

20 CO4 

 


