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1. Consider the vector space   𝑉 = ℝ[𝑥], the set of all polynomials in 𝑥 with real coefficients, over the field  ℝ. For any 

𝑞 𝑥 ∈  𝑉, 𝑞 𝑥 =  𝑎0 + 𝑎1𝑥 + ⋯ + 𝑎𝑛𝑥𝑛  define elements 𝑇 ∈  𝐴(𝑉) by  𝑇 𝑞 𝑥  =  𝑞 𝑥 
𝑥

1
 𝑑𝑥. Then  

(a) 𝑇  is left intertitle but not right invertible B.𝑇  is right intertitle but not left invertible 

     𝐶. 𝑇  is not left intertitle nor right invertible C.𝑇 is left intertitle and right invertible. 

2. Let 𝑉 be a finite dimensional vector space over 𝔽 and  𝑆, 𝑇 ∈ 𝐴(𝑉). Consider the following two statements  

(1) 𝑟 𝑇𝑆 ≤ 𝑟(𝑇)    

(2) If 𝑆 is regular then 𝑟 𝑆𝑇 = 𝑅 𝑇𝑆 = 𝑟 𝑇 . 
(a) Both statement (1) and (2) are true.  B.Both statement (1) and (2) are false. 

     C.Only the statement (1) is true.    D.Only the statement (2) is true.  

3. Let 𝑇 ∶ ℝ3 → ℝ3 be a linear transformation such that the Eigen values of are 1,  2,  2. Then the maximum 

number of linearly independent Eigen vectors of 𝑇 is 

(a) 3  B.4  C.5  D.6 

4. Let 𝐴 ∈ 𝑀2(𝔽) and let characteristic polynomial of 𝐴 be  𝑥 − 𝜆1  𝑥 − 𝜆2  with 𝜆1 ≠ 𝜆2 then the minimal 

polynomial of 𝐴 is  

(a)  𝑥 − 𝜆1   B. 𝑥 − 𝜆2   C. 𝑥 − 𝜆1  𝑥 − 𝜆2   D.𝑁𝑜𝑛𝑒 𝑜𝑓 𝑡ℎ𝑒𝑠𝑒.  
5. Let 𝐴 be a square matrix and its characteristic polynomial is given by 𝑝 𝑡 =   𝑡 − 1 3 𝑡 − 2 2 𝑡 − 3 4(𝑡 −

4). Which of the following is the rank of 𝐴? 

(a) 7  (b) 8  (c) 9  (d) None of these. 

6. Let 𝐵1 = {𝑣1, 𝑣2, ⋯ , 𝑣𝑛} and 𝐵2 = 𝑤1, 𝑤2. … , 𝑤𝑛} be bases of a vector space 𝑉over 𝔽. Let 𝑆, 𝑇 ∈ 𝐴(𝑉) and 

let 𝐴 =  𝑎𝑖 𝑗  ∈ 𝑀𝑛 𝔽 . Suppose that 𝐴 is the matrix of 𝑇 with respect to the basis 𝐵1 and 𝐴 is the matrix of 

𝑆 with respect to the basis 𝐵2. Then  

(a) 𝑆 and 𝑇 are similar. B.𝑆 is triangular.  C.T is triangular.  D.𝑆and𝑇 are invertible. 

7. Let 𝑉 be a finite dimensional vector space over 𝔽. Let 𝑆, 𝑇 ∈  𝐴(𝑉) and let 𝑆 be regular. Then determine the 

correct option for the statements: 

 (1) 𝜆 ∈ 𝔽 is a characteristic root of 𝑇 if and only if it is a characteristic root of     𝑆−1𝑇 𝑆.  
(2) 𝑇and 𝑆−1𝑇𝑆 have the same minimal polynomial. 

(a) Both statement (1) and (2) are true.  B.Both statement (1) and (2) are false. 

     C.Only the statement (1) is true.    D.Only the statement (2) is true.  

8. Which of the following subspace 𝑊 of ℝ2 is invariant under  

𝑇 ∶  𝑅2 → 𝑅2  𝑑efined as 𝑇(𝑥;  𝑦)  =  (𝑥 +  𝑦, 𝑥 +  𝑦)? 

(a) 𝑊 = {(𝑥;  𝑦) ∶  𝑥 +  3𝑦 =  0}  (b) 𝑊 = {(𝑥;  𝑦) ∶  𝑥 +  𝑦 =  0} 

(c) 𝑊 =  { 𝑥;  𝑦 : 𝑥 −  𝑦 =  0}   (d) 𝑊 =  {𝑓 𝑥;  𝑦 : 𝑥 −  𝑦 =  1}  
9. If 𝐴 is nilpotent matrix of order 𝑛 × 𝑛. Which of the following is FLASE? 

(a) 0 is the Eigen value of 𝐴. (b) 𝐼 +  𝐴 is invertible. (c) 𝐴 is singular. (d) None of above. 

10. Let 𝐴, 𝐵 ∈  𝑀𝑛(ℝ). If 𝐴 and 𝐵 are nilpotent and 𝐴𝐵 =  𝐵𝐴. Which of the following is TRUE? 

(a) 𝐴𝐵 is nilpotent.  (b) 𝐴 +  𝐵 is nilpotent. (c) 𝐴 –  𝐵 is nilpotent.  (d) All above. 

11. Let 𝑉 be definite dimensional vector space. Suppose 𝑇 ∈  𝐴(𝑉 ) and assume that for some positive integer 

𝑘, we have 𝑇𝑘(𝑣)  =  0 but 𝑇𝑘−1 𝑣 ≠  0. Then for the set                    𝑆 = {𝑣, 𝑇𝑣, 𝑇2𝑣, … , 𝑇𝑘−1𝑣} , which 

of the following is TRUE? 

(a) The elements 𝑆 are linearly independent.  

(b) The Linear span 𝑊 of 𝑆 is a invariant subspace of 𝑉under 𝑇. 

(c) The operator 𝑇|𝑊 is nilpotent with index 𝑘. 

(d) All above.  

 

 



 

 12.If characteristic polynomial of a 4 × 4 matrix over ℂ is  𝑥 − 1 2 𝑥 − 2 2and its minimal polynomial is 

 𝑥 − 1 2(𝑥 − 2). Then its Jordan canonical form is 

(a)  

1 0 0 0
0 1 0 0
0 0 2 0
0 0 0 2

               (𝑏)  

1 0 0 0
0 1 0 0
0 0 2 0
0 −6 1 2

   (c) 

1 0 0 0
1 1 0 0
0 0 2 0
0 0 0 2

  (d) 

1 0 0 0
1 1 0 0
0 0 2 0
0 0 1 2

  

 13.Which of the following statements are FALSE? Here 𝑡𝑟(𝐴) is denoted by trance of matrix 𝐴 of order 𝑛 × 𝑛. 

(a) 𝑡𝑟 𝐴𝐵 = 𝑡𝑟 𝐴 ⋅  𝑡𝑟 𝐵  

(b) 𝑡𝑟 𝐴 + 𝐵 = 𝑡𝑟 𝐴 +  𝑡𝑟 𝐵  

(c) 𝑡𝑟 𝛼𝐴 = 𝛼 𝑡𝑟 𝐴 , where 𝛼 ∈ ℝ. 
(d) 𝑡𝑟 𝐼 = 𝑛 and 𝑡𝑟 𝜃 = 0, where 𝐼 is 𝑛 × 𝑛 identity matrix and 𝜃 is 𝑛 × 𝑛 zero matrix.  

  14.Let 𝑣  and 𝑢  be two 𝑛 × 1  column vectors. If 𝑢 𝑇  denotes the transpose of  𝑢 , then what is the trace of  𝑣 ⋅ 𝑢 𝑇  ? 

(a) 𝑣 𝑇 ⋅  𝑢   b.𝑣 𝑇 ⋅  𝑢 𝑇  c.𝑣 ⋅  𝑢 𝑇   d.𝑣 ⋅ 𝑢  

15.Let 𝐴 be an 𝑛 × 𝑛 matrix such that 𝑡𝑟 𝐴𝑛 = 0, for all 𝑛 ∈ ℕ. Then  

(a) 𝐴 is nilpotent matrix.  B.𝐴 is zero matrix.  C.𝐴is identity matrix.  D.𝐴is invertible.  

   16.Let 𝔽 be a field of characteristic ________________ and 𝑉 be a vector space over  𝔽. If 𝑆, 𝑇 ∈  𝐴(𝑉) such 

that 𝑆𝑇 − 𝑇𝑆 commutes with 𝑆, then 𝑆𝑇 − 𝑇𝑆is nilpotent. 

(a) 0  b.1  c.2  d.3 

17.Let 𝔽 be a field of characteristic 0, 𝑉 be a vector space over 𝔽and 𝑇 ∈  𝐴(𝑉).  

(1) T is nilpotent then 𝑡𝑟(𝑇𝑖)  =  0 for all 𝑖 ≥ 1. 

(2) 𝑡𝑟(𝑇𝑖)  =  0 for all 𝑖 ≥ 1 then T is nilpotent then  

(a) Only the statement (1) is true 

(b) Only the statement (2) is true 

(c) The statements (1) & (2) are true.  

(d) The statements (1) & (2) are false. 

18.Which of the following statements is false?  

(a)  If 𝐴 =  𝑎𝑖𝑗  ∈ 𝑀𝑛 ℝ  is triangular matrix then determinant of 𝐴 is product of entries on the diagonal of A.  

(b) 𝐷𝑒𝑡 𝐴𝐵 = 𝐷𝑒𝑡 𝐴 ⋅ 𝐷𝑒𝑡(𝐵)   

(c) 𝐷𝑒𝑡 𝐴 + 𝐵 = 𝐷𝑒𝑡 𝐴 + 𝐷𝑒𝑡 𝐵 . 
(d) 𝐷𝑒𝑡 𝐴𝑇 = 𝐷𝑒𝑡 𝐴 . 
19.Let 𝐴 be matrix with order 2020 × 2020 such that 𝐴 =  𝑎𝑖𝑗  , where 𝑎𝑖𝑗 = 1 for all 𝑖, 𝑗  Then the 

determinant of 𝐴 is  

(a) 1  b.0  c.2019  d.2020 

20.Let 𝐴 =  
𝑎 𝑏
𝑐 𝑑

 be an2 × 2 matrix. Express the Eigenvalues of 𝐴 in terms of the trace and the determinate 

of 𝐴. 

(a) 
𝒕𝒓 𝑨 ± 𝒕𝒓 𝑨 𝟐−𝟒𝐝𝐞𝐭 𝑨 

𝟐
   

(b) 
−𝒕𝒓 𝑨 ± 𝒕𝒓 𝑨 𝟐−𝟒𝐝𝐞𝐭 𝑨 

𝟐
 

 

(c) 
𝒕𝒓 𝑨 ± 𝒕𝒓 𝑨 𝟐+𝟒𝐝𝐞𝐭 𝑨 

𝟐
 

 

(d) 
−𝒕𝒓 𝑨 − 𝒕𝒓 𝑨 𝟐−𝟒𝐝𝐞𝐭 𝑨 

𝟐
   

 

 

 


