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Time : Two Hours and a Half Maximum : 80 Marks

Section A

Short Answer Type Questions.
Each question carries 2 marks.

1. Show that the system of linear equations «x + y =4 has no solution.
3x+3y=6

2. State free variable theorem for Homogeneous Systems. Which type of homogeneous linear system

is having infinitely many solutions ?

N \ o on y dd a 3 | 4 d—2c
. Solve the matrix equation for a, b,c an 121 a+bl |d+2¢ -2 |

4. Show that the unit vectors i =(1,0,0), j=(0,1,0) and % = (0, 0,1) span R3.

5. Determine whether the vectors (—3,0,0),(5,—1,2), (1,1,3)in R? are linearly independent or

not ?

6. Find the co-ordinate vector of w = (1, 0) relative to the basis s =[uy, &y of R?, where u; =(1,—-1)
and uy=(1, 1).

7. Give a solution of the change of Basis Problem.

8. Define the null space of A, where A is an m x n matrix. When you can say that the system of linear

equations Ax = b is consistent.
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9. Define rank of a matrix A and show that rank (A) = rank (AT).

10. Find the reflection of the vector x = (1, 5) about the line through the origin that makes an angle

of 1_r.
6

5 2
11. Find the image of the line y = 4x under multiplication by the matrix A = {2 J.

12. Confirm by multiplication that x is an eigen vector of A and find the corresponding eigen value if
1 2 1
A= x= .
3 2 -1

13. Let R? have the Weighted Euclidean inner product <u, v> = 2uq Uy + 3uy Uy.
For u=(1,1)v=(3,2) k=3 compute || u— kv ||

1
14. Let P, have the inner product (p, g) = I p(x)q (x)dx. For p=x,q=x2, calculate | p| and |q|.
“1

15. If Ais an nxn orthogonal matrix, then show that || Ax” = || x || for all x in R™.

(Maximum 25 marks)
Section B

Paragraph | Problem Type Questions.

Each question carries 5 marks.

16. Suppose that the augmented matrix for a linear system has been reduced to the row echelon form

1 08 -5 6
as|0 1 4 —9 3| solvethe system.

0 0 1 1 2

745911



MCC LIBRARY
745911

3 D 140845
17. Define symmetric matrices. If A is an invertible symmetric matrix, then show that :
(i) AAT and ATA symmetric.
(ii) A~lis symmetric.
18. Define Wronskiann of the functions f; =f1(x), f3 =f3(x),... f,, =f, (x) which are n—1 times

differentiable in (-0, ®). Use this to show that f; =x and f, =sin x are linearly independent
vectors in ¢” (— o0, ).

19. If W is a subspace of a finite dimensional vector space V, then show that :
(i) dim W <dim V.
(i) dim W =dim V impliesV =W,

20. Consider the basis B =[uy,uy] and B! = [u%, uﬂ for R? where u (2,2) ug(4,-1) uf = (1,3)

(a) Find the transition matrix from Bl to B.

(b) Find the transition matrix from B to B1.

21. If T, :R% - R? is the reflection about y-axis and Ty : R — R? is the reflection about x-axis, then
show that both T, o Ty and Ty o T; are reflection about origin. Also explain this using standard

matrices of T; and T, .

22. Corresponding to the vectors in R®by V; =(0,1,0), V4 =(1,0,1) and V3 =(1,0, - 1), construct an

orthonormal set.

23. Define eigen vector corresponding to an eigen value ), of a square matrix A. if A is symmetric,

show that eigen vectors corresponding to different eigen values are orthogonal.

(Maximum 35 marks)
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24. (a)
(b)
25. (a)
(b)
26. (a)
(b)
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Section C

Essay Type Questions.

Each carry 10 marks : Answer any two questions.
Show that every elementary matrix is invertible and the inverse is also an elementary matrix.

What condition must b, b, and b4 satisfy in order for the system of equations x; + x4 +2x3 = by,

Xy + x5 = by, 2x; + x9 + 3x3 = by to be consistent.
Let V be a vector space and z a vector in V and % a scalar. Then show that :

(i) ou=0.
(i) (-l)z=-uwu

Consider the basis s ={v;, vy, v3} where vy =(1,2,1) vy =(2,9,0) v3 =(3,3,4)of R3. Find the
co-ordinate vector of v = (5, — 1,9) relative to the basis s. Also find the vector v in R® whose

co-ordinate vector relative to s is (- 1, 3, 2).

If A is a matrix with n columns, then establish a relationship between rank A and nullities
of A.

1 -2 0 0 3
If A is th t'2_5_3_26th find a basis for th isting of
1S e matrix 0 5 15 10 0 , en 1nd a pasis 1or e Tow Space Cconsis ll’lgO

6

2 6 18 8

entirely row vectors from A.

27. When you can say that a square matrix A is diagonalizable ? If A is an n x n matrix, show that the

following statements are equivalent ?

(a) Aisdiagonalizable.

(b) A has n linearly independent eigen vectors.

(20 marks)
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