30. Prove that é’igen vectors corresponding to different eigen values are linearly

independent. :
0 0 -2
31. Find the eigen values of the matrix [1 2 1
10 -3
(6 x 4 = 24 Marks)

SECTION - IV

Answer any two questions. These questions carry 15 marks each.
- 32.  Solve the syétem of linear eqdatiohs
(a) . x+y+22;8 : |
~X~-2y+3z=1 |
X—Ty+4z=10
(b) 2u+v+w=5

4u-6v=-2
—2U+Tv+2w =9

33. It v1,...vm and w,,...w,, are both bases for the same vector space, then prove that

m=n.

: : 8 -6 2 ]

34. Find the eigen values and eigen vectors of the matrix A=| -6 7 - -4 J
2 -4 3

- 35. (a) Prove that diagonalizable matrices share the same eigenf \rector matrix S if
and only if AB=BA.

(b) Suppose the n by n matrix A has n linearly independent eigen vectors. If

these eigen vectors are the columns of a matrix s then prove thatS~'AS is
a diagonal matrix A. : .

(2 x 15 = 30 Marks) .
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1. Find the inner productof [1 2 4] and |1].
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' SECTION - |
All the first ten questions are compulsory. They carry 1 mark each.
[1

2

2. When is an upper triangular matrix nonsingular?

3. Deﬁné column space of a matrix.

4. Give an examplé ofa mafrix of rank 3.

5. ' Define a symmetric matrix.

6. Whatis the dimension of the space of all 2 x 2 diagonél mafrices?_ |

7. Explain cofactor matrix. :

P.T.O.



8.l How is the déferminaﬁt of a matrix related to its eigen values? |
9. Give an example of a matrix that is not diagonalizable. ‘
10. How does thé trace of a rmatrix change when the matrix is transposed?
(10 x 1 = 10 Marks)
SECTION - I
~ Answer any eight quéstions.‘ These questions carry 2 marks each.

11. ‘If A and B are nxn matnces then (A+B) =A?+2AB+B?. State whether the
- statement is true? Justify your answer.

12. Explain permutation matrix with an example.
13. Explain triangular factorization of a matrix A.

14. Show that the set of Iower tnangular matrices is a sub space of set of all nxn
matrices.

-15. Check whether the set {(x,y)/ x+2y%1} is a subspace of RZ.

: , 0 hoi52
16. Reduce the matrix into echelonform |3 -6 9 el
2.8 4 e
10208
17. Findrank ofthematrix |1 1 .2 |.
S 2. 810

18. Check whether {(1 0, —1),(—_2—1, 0, —;—) (4.1, 1)} is a basis of r®.
19. Check whether the transformation T(x,y)=(x,y +1) is linear or not?
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20.

21.

22

23.

24.

25,
286.
97,

28.

29.

Give an example of a linear transformation from R to R? and justify your claim.

What is the determlnant of a matrlx if one of its rows is a Ilnear comblnation of
the other rows? Give reasons.

Explain Hermitian matrix W|th an example.
' (8x2=16 Marks)

- SECTION -1l

- Answer any six questions. These questions carry 4 marks each.

Using Gauss-Jordan method, compute the inverse of the matrix

2.0
A=l 4 -6 0].

=2 o752
Which of the followmg subsets of R* are subspaces’-’
(@) The set of all vectors of the form (x,0 0)
(b) The set of all vectors the form (x,1,1). |

Determine whether the vectors u, =(1, 1 0),u, =(1-13) uy =(4,-2,9) spans R,

Show that the vectors (3.5-2,6) (2,4,15) and (1,2,-1,1) are Iinearly independent.

For square matrices A and B, prove that |AB|=|A| |B|.

Prove that row rank = column rank.
Solve by Cramer’s rule.

x+3y=0
2x+4y =6
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