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                SECTION – A   

ANSWER ANY TEN QUESTIONS.         (10×2=20)  
 

1. Define linear dependence and independence of vectors in a vector space. 

2. Why the set {(1,3), (4,1), (1,1)} cannot be a bases for the vector space 𝑅2? 

3. Prove that the set 𝑈 of 2 × 2 diagonal matrices is a subspace of the vector space 𝑀22 of 2 × 2 

matrices. 

4. Determine the rank of the matrix [
1 2 3
2 5 8
0 1 2

]. 

5. State Gram –Schmidt Orthogonalization process. 

6. Define kernel and range of a linear transformation. 

7. Show that the transformation 𝑇: 𝑅2 → 𝑅2 defined by 𝑇(𝑥, 𝑦) = (2𝑥, 𝑥 + 𝑦) is linear. 

8. Define reflection. 

9. Find the coordinate vector �̅� = (4, 5) relative to the basis 𝐵 = {(2, 1), (−1, 1)}. 

10. Define similarity transformation. 

11. Define inner product on a real vector space. 

12. Show that the functions 𝑓(𝑥) = 3𝑥 − 2 and 𝑔(𝑥) = 𝑥 are orthogonal in 𝑃𝑛 with inner product 

〈𝑓, 𝑔〉 = ∫ 𝑓(𝑥)𝑔(𝑥)𝑑𝑥.
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     SECTION –B  

ANSWER ANY FIVE QUESTIONS.       (5×8=40) 

 

13. Prove if {𝑣1̅̅ ̅, 𝑣2̅̅ ̅, … , 𝑣𝑛̅̅ ̅} is a basis for a vector space 𝑉, then {𝑤1̅̅̅̅ ,  𝑤2̅̅ ̅̅ , … , 𝑤𝑚̅̅ ̅̅ } a set of more than 𝑛 

vectors in 𝑉 is linearly dependent. Also prove that all bases for a vector space have the same 

number of vectors. 

14.  a) State and prove Orthogonal matrix theorem. b) The vectors (1, 0, 0), ( 0,
3

5
,

4

5
) , (0,

4

 5
, −

3

5
) form 

a basis for 𝑅3then express the vector (7, −5, 10) as a linear combination of these vectors.                                                      

(5+3) 

..2 
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15. Construct an orthonormal basis for the set of vectors 

{(1, 2, 0, 3), (4, 0, 5, 8), (8, 1, 5, 6)}  that form a basis for a three dimensional space 𝑉 of  

𝑅4. 

16. Prove that for a linear transformation 𝑇: 𝑈 → 𝑉, the kernel of 𝑇 is a subspace of 𝑈 and range of 𝑇 is 

a subspace of 𝑉. 

17. Prove that the linear transformation 𝑇: 𝑅𝑛 → 𝑅𝑛 is invertible if and only if it is non singular. Also 

prove the inverse is unique and linear. 

18. Define transition matrix and find the transition matrix from a basis 𝐵 = {(1, 2), (3, −1)} to 𝐵′ =

{(3,1), (5,2)} of 𝑅2. Also if �̅� is a vector such that �̅�𝐵 = [
3
4

], find �̅�𝐵′. 

19. Define angle between two vectors and determine the angle between the functions 𝑓(𝑥) = 5𝑥2 and 

𝑔(𝑥) = 3𝑥 in 𝑃𝑛 with inner product 〈𝑓, 𝑔〉 = ∫ 𝑓(𝑥)𝑔(𝑥)𝑑𝑥.
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SECTION –C  

ANSWER ANY TWO QUESTIONS.      (2×20=40) 

20. a)     Define a vector space and prove that 𝐶𝑛 is a vector space. 

b)    Find the basis for the subspace 𝑉 of 𝑅4 spanned by the vectors (1, 2, 3, 4), (−1, −1, −4, −2),

(3, 4, 11, 8).                                                                             (14+6)    

 

21. a)      State and prove rank or nullity theorem. 

b)      If 𝑇: 𝑅3 → 𝑅2 is  a linear transformation defined by 𝑇(𝑥, 𝑦, 𝑧) = (𝑥 + 𝑦, 2𝑧), then find the 

matrix of 𝑇 with respect to the bases {(1, 1, 0), (0, 1, 4), (1, 2, 3)} and {(1, 0), (0, 2)}. Also 

find the image of the vector (2, 3, 5).                                                               (10+10)      

 

22. a)   Define matrix representation of a linear transformation 𝑇: 𝑈 → 𝑉 with respect to the bases 

𝐵 = {𝑢1̅̅ ̅, … , 𝑢𝑛̅̅ ̅} and 𝐵′ = {𝑢1
′̅̅ ̅̅ , … , 𝑢𝑛

′̅̅ ̅̅ }. Also, prove that if �̅� is a vector in 𝑈 with image 𝑇(�̅�), 

having coordinate vectors �̅� and �̅� relative to the bases then �̅� = 𝐴�̅�. 

b)     Prove that 〈�̅�, �̅�〉 = 𝑎𝑒 + 2𝑏𝑓 + 3𝑐𝑔 + 4𝑑ℎ is an inner product where �̅� = [
𝑎 𝑏
𝑐 𝑑

], 

  �̅� = [
𝑒 𝑓
𝑔 ℎ

] be arbitrary elements of 𝑀22. Also determine the inner products of the pair of 

  matrices �̅� = [
−2 4
1 0

] , �̅� = [
5 −2
0 −3

]                                                                        (10+10) 

 

 
 

 

 

 



 

 

 

 

 

 

 

 

 

 

 


