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Part A (Answer ALL questions) (10x2=20)

1. Define avector space V over afield F.
2. If Visavector space over afield F, show that (—a)v=a(-v) =—(av) for aeF, veV.
3. Check whether the linear transformation T: R* — R defined by T(a,b)=ab for al a,be R isavector

space homomorphism or not.

Define Kernel of ahomomorphism T.
Let R® betheinner product space over R under standard inner product. Find the norm of (3,0,4) .

Define eigen value of alinear transformation T.

When do you say that a matrix isinvertible?
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Define a symmetric matrix.

9. Findtherank of the matrix A= (1 1 j over thefield of rational numbers.
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10. If T=*T =1, then show that T is unitary.

Part B (Answer any FIVE questions) (5x8 =40)

11. Prove that the intersection of two subspaces of a vector space V is a subspace of V.

12. Express the vector (1, -2, 5) as alinear combination of the vectors (1, 1, 1), (1, 2, 3) and (2, -1, 1) in R®
over thefield of real numbers R.

13. If V and W are two n-dimensional vector spaces over F. Then prove that any isomorphism T of V
onto W maps abasisof V onto abasisof W.

14. Let Te AV) and | €F.Provethat | isaneigenvalueof T ifandonlyif | |1 -T issingular.

15. State and prove Schwarz inequality.

16. Let V=R’ and let T A(V) bedefined by T(a,8,,a,)=(3a,+a,,—2a,+a,,—a +2a,+4a,). What is
the matrix of T relativeto thebasis v, =(1,0,1), v, =(-121), v, =(2,1,1)?

17. Show that any square matrix A can be expressed uniquely as the sum of a symmetric and a skew-

Ssymmetric matrices.




18. If <T(v),T(v)> = <v,v> fordl veV aninner product space, show that T is unitary.

Part C (Answer any TWO questions) (2x20=40)

19. (a) Let V beavector space over afield F and W be a subspace of V. Prove that \%\/ IS avector space

over F.
(b) If Sand T are subsets of avector space V over F, then prove that the following:

(i) Sisasubspace of Vif and only if L(S):S.
(i) ScT impliesthat L(S)c L(T).
(12+ 8)

20.1f W, and W, ae subspaces of a finite dimensional vector space V, then prove that

dim(W, +W,) = dimW, + dimW, — dim(W, I W,) .

(20)
21. Prove that every finite dimensional inner product space has an orthonormal set as a basis.
(20)
22. () If ABeF and | €F, then provethat the following.
M (A =l A, (i) (At)‘ =A, (i) (A+rB) =A+B', (iv) (AB) =B'A..
(b) Show that the system of following linear equations is inconsistent.
X +2% +% =11, AX +6X,+5%=8, 2x +2X,+3%,=19.
(10 + 10)




