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Section A
Answer all. Each question carries 3 Marks. (Ceiling: 24 Marks)

I.Givenu = [ ;] and v = [ g].Find 4u, (—3)v and 4u + (—3)v

2. Explain the terms ; pivot position and pivot column.

3. For what values of h and k is the following system consistent

25(31 — Iro9 = h
—6:131 + 35(32 = k
1 2
4. Determine if the given sets of vectors are linearly independent; [ 7|, (0], [ 1],
6 9
4
1
8

> Let A — [8 (1)] and define T : R?> — R? by T(z) = Az. Find the images under

T ofu = [5] and Av = [_2]
2 4

6. Let A = [Z ;] and B = [i g] . Show that these matrices do not commute.

7. Solve the system
8ry + 6xy = 2

517 + 4xy = -1
8. Define dimension of a subspace H. Give example.
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9. 3 6 -8
Find the eigen valuesof A= [0 0 6
0 0 2

10. The characteristic polynomial of a 6 x 6 matrix is A6 — 45 — 12\, Find the eigen
values and their multiplicities.

Section B
Answer all. Each question carries 6 Marks. (Ceiling: 36 Marks)

11. 1 0 2 -5
Leta; = | -2|,a2=|5]|,a3=|[0]|,b= | 11 |.Determine if b is a linear
2 5 8 -7

combination of a1, as and as.

12. 1) For vy, v, v3 in R™, write the linear combination 3v; — bve + 7vs as a matrix times
a vector

ii) Let A = [; ?] ,U = [ 411] and v = [_2] . Verify that A(u + v) = Au + Av
13. Describe the solutions of the following system in parametric vector form
o + 3$2 + T3 = 1
—4r7 — 929 + 223 = -1
— 3z — 6x3 = -3

14. If a set contains more vectors than there are entries in each vector, then prove that the set
is linearly independent

15. 0 1 2
Find the inverse of the matrix A = | 1 0 3|,ifitexists.
-3 8
16. 1 0 -3 5 0
Find a basis for the column space of the matrix B = 01 2 -10
0 0 0 0 1
0 0 0 0 0
17. 1 2 2
Is A\ =3aneigenvalueof [3 —2 1
0 1 1

18. Prove that, if n X n matrices A and B are similar, then they have the same
characteristic polynomial and hence the same eigen values with the same multiplicities.



Section C
Answer any one. Each question carries 10 Marks. (Ix10=10marks)

19. i) Suppose T : R® — R? and T'(z) = Az for some matrix A and for each z in R®.
How many rows and columns does A have
ii) Given a scalar r, define T : R? — R? by T(z) = rz. Let » = 3, and show
that 7' is a linear transformation
iii) Given a linear transformation 7' : R® — R™. Prove that T is one-to-one if
and only if the equation T'(z) = 0 has only the trivial solution .

20. 1 3 3
Diagonalize the following matrix, if possible A = [ -3 -5 —3
3 3 1
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