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SECTION"C"
[2 Q.8= 16marks]

1.

•

Define row echelon form of a matrix. Solve the following system of equations using
elementary row operation to transform the augmented matrix into reduced echelon form
and express constant vector b as a linear combination of columns of coefficient matrix
A: [1+5+2]

3x3- 6x4 + 6x, + 4xg = -5
3x,-7x,+8x4- 5x, +8x,= 9

3x,-9x,+12x4- 9x,+6x, = 15

2.
Define orthonormal set of vectors. State Gram-Schmidt process of orthogonalization.

Find an orthogonal basis for the column space of A = l ~-1
3

OR

Define eigenvalue of a matrix. Diagonalize theauA=[? ] and come 4"-
[1+5+2]

-5
1
5
-7

i1-2
8

[1+2+5]

- 3.

4.

5.

SECTION "C"
[8Q. 3 = 24 marks]

l2 -2 41
Find the LU factorization of 1-3 1 •

3 7 5

Determine if the set of vectors (vv v2, v3} are linearly dependent or independent. If

possible find the linear dependence relation.

·-3
prove that T:R? » IR? defined by Ta,,x) = (a,- 20,-x +3x,3- 2x2) "°
linear transformation.

lo 1 2)
6. Find the inverse of the matrix A= 1 0 3 •4 -3 8 P.T.O.

----n ~



7. Solve the following system using Cramer's rule:
2x +x +xa=4
-x,+2x4= 2

3x, + x, +3x4 = - 2

1
4 5 9 -2]

8. Find a basis for null space ofA = 6 5 1 12 .
3 4 8 -3

9. Let A= [-6
-3 ~

2
] and w = [i]- Determine ifw is in Col A. Is win Nul A?

10. Let y = [~] and u = [_\]. Write y as the sum of two orthogonal vectors, one in Span{u}
and one orthogonal to u.

OR

Find a least square solution ofAx = b where, AI?- = [❖]

I

•
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SECTION "A"

[10 Q. x 0.5 = 5 marks]
Fill in the blank space(s) by most appropriate word(s) or symbol(s).

1. The variable corresponding to pivot column in the matrix is called ...•••••••••••••••••••••••••••

2. For a set ofvectors v,,v,,v,,·., in R" and given scalars c,ca, car·,c, the vector j is

d 1. b' • ➔expresse as a mear comiiinat1on y = ..

3. The homogeneous equation Ax = 0 has a nontrivial solution if and only if the equation has

at least one ..................................•••••

4. The null space of a matrix A is the set Null A of all solutions to the

··········•·••••••••••••••••••••
5. A basis for a subspace Hof IR" is a................................... set in H that spans H.

6. A scalar A is an eigenvalue of an n x n matrix A if and only if A satisfies the characteristics

equation ..............................••••••

7. Ann x n matrix A is diagonalizable if and only if A has n linearly

············••••••••••••••••••
8. A set (0v50,··v) is an orthonormal set if it is orthogonal set of ..

9. Aset{v,,v,,v,,···,v } is an orthonormal basis for a subspace W ofR", then

P
. ➔roJwY = ····••••••••••••••

10. If A and B are n x n matrices then det(AB)= ..

r,



SECTION "B"
[10 Q. x 0.5 = 5 marks]

Fill in the blank space(s), DO NOT TICK, by choosing the most appropriate answer from
among the given ones.

11. A system of equation is inconsistent if it has .
[exactly one solution; At least one solution;
Infinitely many solution; no solution]

12. The columns of a matrix A are linearly independent if and only if the equation Ax = 0
has ..
[trivial solution ;
Infinitely many solution ;

no solution ;
at least one solution]

13. The matrix [~ ~] of a linear transformation represents .
[horizontal contraction and expansion; horizontal shear ;
vertical contraction and expansion; vertical shear]

14. The rank of a matrix A, denoted by rank A is the dimension of
[null space; sub space; column space; vector space]

The determinant ofmatrix A = fi -7 8

~] is ..................15. 2 -5
0 1
0 0

[12; 6: 4: 2]' '
16. The area of the parallelogram whose vertices are (0,0), (5,2), (6,4),(11,6) is .

[8· -8· 16· -16]' ' '

17. Let A=[! %]and =[%,] Ten @is a eigenvector orA corresponding to the
eigenvalue .
[-6; -5; -4; -3]

18. The eigenvalues of the matrix A = G
[1+i,1-i; 2+i,2-i;

-;
2
] are ..

2 +2i,2-2i; 2+3i,2- 3i]

19.

20.

The set of least squares solutions ofAx = b coincides with the non empty set of solutions
of the normal equations
[AArx = ArE. ArAx= Arb.

' '

Ifa unit square is projectd onto X-axis then the standard linear transformation matrix is


