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1. Which of the followings is/are vector space over the real field? 

1. 𝑆𝑒𝑡 𝑜𝑓 𝑎𝑙𝑙 𝑟𝑒𝑎𝑙 𝑝𝑜𝑙𝑦𝑛𝑜𝑚𝑖𝑎𝑙𝑠 𝑅[𝑥] 

2. 𝑆𝑒𝑡 𝑜𝑓 𝑟𝑒𝑎𝑙 𝑝𝑜𝑙𝑦𝑛𝑜𝑚𝑖𝑎𝑙𝑠 𝑜𝑓 𝑑𝑒𝑔𝑟𝑒𝑒 2 

3. 𝑆𝑒𝑡 𝑜𝑓 𝑟𝑒𝑎𝑙 𝑝𝑜𝑙𝑦𝑛𝑜𝑚𝑖𝑎𝑙𝑠 𝑜𝑓 𝑑𝑒𝑔𝑟𝑒𝑒 𝑙𝑒𝑠𝑠 𝑡ℎ𝑎𝑛 2 

2. Which of the followings is a subspace of the vector space 𝑅2 over the real field? 

1. {(𝑥, 0): 𝑥 ∈ 𝑅} 

2. {(𝑥, 2𝑥): 𝑥 ∈ 𝑅} 

3. {(𝑥, 𝑥2): 𝑥 ∈ 𝑅} 

3. Let 𝑊1 = {(𝑥, 0): 𝑥 ∈ 𝑅} and 𝑊2 = {(0, 𝑦): 𝑦 ∈ 𝑅}. Is 𝑊1 ∪ 𝑊2 𝑎 𝑠𝑢𝑏𝑠𝑝𝑎𝑐𝑒  of 𝑅2? 

4. Is the vector (1,2,3) linearly independent or dependent in the vector space 𝑅3 over the real 

field? 

5. Are the vectors (1,2,3), (1,4,0), (0,0,5) 𝑎𝑛𝑑 (1,5,0) linearly independent or dependent in 

the vector space 𝑅3 over the real field? 

6. What is the standard basis of the vector space 𝑅2[𝑥], 𝑠𝑒𝑡 𝑜𝑓 𝑎𝑙𝑙 𝑟𝑒𝑎𝑙 𝑝𝑜𝑙𝑦𝑛𝑜𝑚𝑖𝑎𝑙𝑠 of 

degree less than or equal to 2 , over the real field? 

7. What is the value of the inner product (𝑥, 0)  ∀𝑥 ∈ 𝑉  in an inner product space 𝑉? 

8. Let 𝑇: 𝑅3 → 𝑅3 be a linear transformation defined by 𝑇(𝑥, 𝑦, 𝑧) = (𝑥, 𝑦, 0), ∀(𝑥, 𝑦, 𝑧) ∈ 𝑅3. 

Find the kernel of 𝑇. 

9. Let 𝑇: 𝑉 → 𝑊 be a one-one linear transformation. Find the kernel of 𝑇. 

10. If a vector space 𝑉 is isomorphic to the vector space 𝑅3 over the real field, then what is the 

dimension of 𝑉? 

11. Is 𝜆 is an eigenvalue of a non-singular matrix 𝐴, then what is the eigenvalue of the          

matrix 𝐴−1? 

12. Let 𝑇: 𝑅3 → 𝑅2 be a linear transformation defined by  

 𝑇(𝑥, 𝑦, 𝑧) = (3𝑥 + 2𝑦 − 4𝑧, 𝑥 − 5𝑦 + 3𝑧).  

Find the matrix of 𝑇 relative to the basis (1,1,1), (1,1,0), (1,0,0) 𝑜𝑓 𝑅3  𝑎𝑛𝑑 

(1,3), (2,5)  𝑜𝑓  𝑅2. 

13. Find the eigenvalues of the matrix 𝐴 = (
1 3
4 5

). 

14. What are the eigenvalues of a real symmetric matrix? 



15. Let 𝐴 = (
1 3
4 5

)and Bis the diagonal matrix with eigenvalues of Aas diagonal elements.         

If B = P−1AP, then find P. 


