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Answer ALL Questions 

PART A - (10 x 1 = 10 Marks) 

1. In a vector space V, for every yx , V then the property xyyx  is 

known as _________ 

CO6-U 

 (a) commutative (b) associative (c) identity (d) inverse 

2. The trivial subspaces of a vector space V are _________ CO6-U 

 (a) {0} (b) V (c) W (d) {0}and V 

3. If  T: V→W be linear transformation then T(0) = _________ CO6- U 

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

4. In a linear transformation T: V→W the kernel of T is a subspace of 

_________ 

CO6- U 

 (a) V (b) W (c) both V and W (d) none of these 

5. 0, xx  if and only if  _________  CO6- U 

 (a) 1x  (b) 1x  (c) 0x  (d) 0x  

6. In a vector space V , if  zyyx ,,  then  _________ CO6- U 

 (a) zy   (b) zy   (c) zy   (d) none of these 

7. The Hermitian Matrices containing some   _________ numbers. CO6- U 

 (a) Real (b) Imaginary  (c) Natural (d) None of these 
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8. Every self - adjoint mapping is _________ CO6- U 

 (a) Linear (b) Co - factor (c) None Linear (d) none of these 

9. A square matrix A is said to be ------------- if the determinant value of A 

is zero. 

CO6- U 

 (a) Singular (b) Non - Singular (c) Symmetric ((d) none of these 

10. Linear Programming deals with the ------------ of a function of decision 

variable. 

CO6- U 

 (a) Optimization (b) Formulation (c) Technique (d) none of these 

PART – B (5 x 2= 10Marks) 

11. Verify the commutative property for a vector space RR   over R  under 

addition defined by ),(),(),(
22112121
yxyxyyxx   

CO1-App 

12. State any two properties of linear transformation CO6-U 

13. Find the norm of  1,1,2   in )(
3
RV with standard inner product. CO3 -App 

14. Define Cholesky decomposition CO6-U 

15. Find the characteristic Polynomial of 

 














32

41
 

CO5- App 

 PART – C (5 x 16= 80Marks) 

16. (a) 

 

(i) Verify the vectors (2,1,0) , (-3,-3,1) ,(-2,1,-1) in R
3
 is a basis of 

R
3
 

CO1- App (8)  

  (ii) Prove that R X R is a Vector Space over under addition and 

Scalar multiplication defined by (x1,x2) + (y1,y2) = (x1+y1, x2+y2) 

and α(x1,x2) = (αx1,αx2) 

CO1- App (8)  

 

  Or   

 (b)  (i) Find the dimension of the subspace spanned by the vectors 

 (1,2,-3) ,(2,5,1) ,(-1,1,4) in )(
3
RV  

CO1 -App (8) 

 

  (ii) In R
3
 determine whether (5,1,-5) is expressed as a linear 

combination of (1,-2,-3) and (-2,3,-4)  

CO1 -App (8) 

 

     

17. (a)  (i) If T: R
2
 → R

2  
be linear transformation defined by 

),(),(
12121
aaaaaT   then find nullity(T) ,rank(T), Is T one-to-

one? Is T onto? Also check the rank nullity theorem. 

CO2- App (8) 

  (ii) Find the matrix of the linear transformation T: R
2
 → R

2 
defined 

by T(a,b) =(2a-3b,a+b) for the standard basis of  R
2
 

CO2- App (8) 

  Or   
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 (b)  T: V1(R) →V3( R) is defined by T(a1 ) = (a1, 2a1
2
, a1

3
) Verify 

whether T is a linear transformation 

CO2- App (16) 

     

18. (a)  (i) Show that the following function defines an inner product on 

)(
2
RV where  

21
, xxx  and  

21
, yyy  and

2211
76, yxyxyx   

CO3- App (8) 

  (ii) If  iix ,1,2  and  iiy 21,2,2   then verify Schwarz’s 

inequality. 

CO3- App (8) 

  Or   

 (b) Apply Gram-Schmidt process to construct an orthonormal basis for 

)(
3
RV     with the standard inner product for the basis },,{

321
vvv  

where  1,0,1
1
v ,  1,3,1

2
v  and  1,2,3

3
v  

CO3- App (16) 

     

19. (a)  Determine the Cholesky Decomposition for  

A = 
























91

1102

24

i

i

ii

 

CO4- App (16) 

  Or   

 (b)  Determine the Cholesky Decomposition for 

 A = 



































21088

02455

85163

85316

 

CO4- App (16) 

     

20. (a)  Diagonalise the Matrix 


























342

476

268

 and hence find A
4
. CO5- App (16) 

  

Or 

  

 (b) Discuss by an Orthogonal reduction of  
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101

110

 CO5- App (16) 
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