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Note: Question Paper is divided into two sections: A and B. Attempt both the 
sections as per given instructions. 

 
SECTION-A (SHORT ANSWER TYPE QUESTIONS) 

 
Instructions: Answer any five questions in about 150 words 
each. Each question carries six marks.  
 

(5 X 6 = 30 Marks) 

Question-1: Let W={(𝑥, 𝑦, 𝑧): 𝑥ଶ = 𝑦}.  Is W is a subspace of 𝑉ଷ(𝑅). 
Question-2: Is the set {(1,0), (2,3), (1,2)} linearly dependent?. Justify  
Question-3: Show that the mapping 𝑇: 𝑅ଷ → 𝑅ଷ defined by 
                 𝑇(𝑥, 𝑦, 𝑧) = (𝑥 + 2𝑦, 𝑦 + 𝑧, 𝑥) is linear.  
Question-4: Prove that intersection of two subspaces 𝑊ଵ and 𝑊ଶ  of a vector space V(F) is also 
a subspace of V(F). 

 
Question-5: Define any two of the following with an example: 

(i) Basis of a vector space 
(ii) Linear functional 
(iii) Dual Basis 

Question-6: Find a linear transform 𝑇: 𝑅ଶ → 𝑅ଶ  such that T(2,3)=(4,5) and T(1,0)=(0,0). 
Question-7: Show that a linear transformation 𝑇: 𝑉 → 𝑊 is one-one iff  null set N(T) is the 
zero space {𝑜௏}. 
Question-8: Let 𝑇: 𝑉ଷ(𝑅) → 𝑉ଷ(𝑅) defined by: 
        𝑇(𝑎, 𝑏, 𝑐) = (3𝑎, 𝑎 − 𝑏, 2𝑎 + 𝑏 + 𝑐), ∀ (𝑎, 𝑏, 𝑐) ∈ 𝑉ଷ(𝑅) 
Is T is invertible?. If so find 𝑇ିଵ 
Question-9: Let A be an n  n matrix and  an eigenvalue of A. Show that the set of all 
eigenvectors corresponding to , together with the zero vector, is a subspace of 𝑅௡.  
Question-10: Prove that any two bases of a finite dimensional vector space have same number 
of elements 

 

 

 

 

 



SECTION-B (LONG ANSWER TYPE QUESTIONS) 

Instructions: Answer any FOUR questions in detail. Each 
question carries 10 marks. 
 

(4 X 10 = 40 Marks) 

Question-11:  Prove that a non-empty subset W of a vector space V(F) is a subspace of V if 
and only if : 
            𝑎, 𝑏 ∈ 𝐹 𝑎𝑛𝑑 𝛼, 𝛽 ∈ 𝑊 ⇒ 𝑎𝛼 + 𝑏𝛽 ∈ 𝑊 
 
Question-12: Show that the set 𝑉 = {(𝑥, 𝑦, 𝑧): 𝑥, 𝑦, 𝑧 ∈ 𝑅} is a vector space over the field R. 
 
Question-13: If U and V be the vector spaces over the field F and T be a linear transform from 
U into V then Prove that:                

                             Rank(T) + Nullity (T)= Dim U 
Question-14:  Prove that every n-dimensional vector space V(F) is isomorphic to Vn(F). 
 
Question-15: Find the dual basis of the basis set B={(1,-1,3), (0,1,-1), (0,3,-2)} for 𝑉ଷ(𝑅). 
 
Question-16: Let the linear map 𝑇: 𝑉ଷ → 𝑉ଶ defined by𝑇(𝑥, 𝑦, 𝑧) = (2𝑥 + 𝑦, 2𝑦 − 𝑥).  
 Find the matrix of the transformation relative to bases  𝐵ଵ = {(1,1,0), (1,0,1), (0,1,1)} and  

𝐵ଶ = {(1,1), (1, −1)} 

 
Question-17: If 𝑊ଵ𝑎𝑛𝑑 𝑊ଶ are two sub spaces of vector space V(F) then prove that  

                                   
                                𝑑𝑖𝑚(𝑊ଵ + 𝑊ଶ ) = dim 𝑊ଵ + 𝑑𝑖𝑚 𝑊ଶ − dim(𝑊ଵ ∩ 𝑊ଶ)  

Question-18: Find the eigen values and eigen vectors of the matrix: ൥
2 1 1
1 2 1
0 0 1

൩ 
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