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PART —'A
Answer any 4 questions. Each question carries one mark.
1. Define subspace of a vector space. |
What is the dimension of the vector space of all 2 x 3 matrices over R ?

State Dimension Theorem.

b 0 N

The characteristic roots of a matrix A are 2, 3 and 4. Then find the
characteristic roots of thg,: matrix 3A.
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5. Find the eigen valies of the matrix A=
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“PART-B
Answer any 8 questions. Each question carries two marks.

6. Let V = {(a;, @) : ay, a5 € R}. Define (a4, @) + (by, by) = (ay + by, 0) and
c(ay, ap) =(cay, 0). Is V a vector space over R with these operations ? Justify
your answer.

7. Prove that the set of all symmetric matrices of order n is a subspace of the
vector space of all square matrices of order n.
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Check whether the set {(1, -1, 2), (2, 0, 1), -1, 2, ~1)} is linearly independeny
or not.

Give an example of three linearly dependent vectors in R® such that none of
the three is a multiple of another.

1 2 3
Find the rank of matrix A, where A={2 3 4]|.

0 2 2

Show that rank of a matrix, every element of which is unity, is 1.

Show that T: R2 - R2 deflned by T(a1, a2) (a1 + a2, a4) is a linear
transformation. A4S/ \/

Explain the condition for cohsistency and nature of solution of a non
homogeneous linear system of equations AX = B.

LetT:V — Vbe alinear transformation. Find the range and null space of zero
transformation and identity transformation.

Prove that the Eigen values of an idempotent matrix are either zero or unity.

Find the characteristic equation of the matrix A = [; ;]
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Answer any 4 questlons Each questnon carries four marks

17.
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20.
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Prove that any lntersectlon of subspaces of a vector space Vis a subspace of V.

Suppose that T: R — R? is linear, T(1,0) = (1,4) and T(1,1) = (2,5). What is
T(2,3) ? Is T one-to-one ?

Let T : R%2 —» R3 be defined by T(a4, a,) = (a1 — a,, a1, 2a, +ay,). Let B be the
standard ordered basis for R2 and y = { (1,1,0), (0, 1, 1), (2, 2 3)}.
Compute [T];.

Under what condition the rank of the following matrix Ais 3 ? Is it possible for
2 4 2

the ranktobe 12 Why 2 A=|3 1 2|.
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21. Solve the system of equations.
x—2y+32=0
2x+y+3z2=0
3x+2y+z=0

22. Find the eigen vectors of the matrix A= [? Z]

1 2
23. If A= [_ 1 3} find A2 using Cayely Hamilton theorem and then find AS3.
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Answer any 2 questions. Each question carries six marks.

24. Prove that the set of allmx n matri\c\es with entries from a field F is a vector
space over F with the operations of matrix addition and scalar multiplication.

0 1.2 |
o5. Find the inverse of A=|1 2 3| using elementary row operations.
3 1 1
26. Find the values ofaand b for which the system of equations
X+y+z=3 '
X+2y+2z2=6

x+9y +az=bhave|

1) no solution; "\ : R,
2 Gy SN \ —
2) unique solution‘and; ¥/ /7 b
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3) an infinite number of solutions:——" "
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27. Using Cayley Hamilton theorem find the inverse of A=|0 1 Of.
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