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Attempt oll'questions by selecting a:lLy two parts from each questioa.

All questione carry equal marks.

Use of calculator is not allowed.

1. (a) Prove that if r, y and z are mutually orthogonal vectors in Bu, then

lF + y + zll2 = l{lz + l|llz + llllz.
Also, verifr the snne.foi the vectors in R4, where x = (L, O, -1, 0),

(r,.8, r, r) and. z = (r, -O, r, o)

(6) Solve the following system of linear equations using Gaussian

Elimination Method :

kt-bz+4tg=-$l

-xL + xZ - b,z 20

5x1 -4t2+&3=-$$.
Using the GaussJordon method, find the minimal integer values for

the variables that will balance the following chemical equation :

a(HNO3) + 66Cl) + c(Au) -+ d(NOCI) + e(IIAuCla) + flH2O).
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3. (o)
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Define a linear combination of the vectors in Ru' Express the

vectors [1, 11, -4, 11] as a linear combination of the vectors

x = 12, -4, 1, -31, t = 17, -1, -1, 2l an.d z = [3, 7' -3, 8]'

Consider the matrix :

-8

3

-6

A

5

-2
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(iii)

Let

State the Cayley-Hamilton Theorem.

Find the eigenvalues and eigenvectors of A'

Check whether the matrix A is diagonalizable or not ?

A

Compute R(AB) and (R(A))B to verify that they are equal, i'e',

R(AB) = (R(A)B, for the oPerations :

(, R : <3> +- -3 <2> + <3>,

(rr) R : <2> +> <3>

Let R2 = l@t, a) i a1, d2 e Rl. Prove that R2 is a vector space over

R vrith addition and scalar multiplication defined as;

(a1, a2).+ (bL, bz) = (or + br, a2 + b2)

a(a1, a2) = @at, oa2) where (a1, a2), @r, b) e R2, cr e R.
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(D) Define basis of a vector space. frove that the following subset S of R3

is a spanning set of R3, where S = lQ, 2,3), (-1, -2, 1), (0, 1, 0).

(c) Do the polynomials x3 - ?-x2 + 1,4t3 -r + 3 and 3r- 2 generates

P3(R) ?

(a) If lu 1, v2, ....., vnl is a basis of a vector space V(F), then prove that

every element of V can be uniquely expressed as a linear combination

of up u2, ....., un.

(b) Define linearly dependent and independent set in R3. Show that set

of vectors \Q, -2, g),(0, -4, 1), (3, 1, -4) in R3 is linearlv dependent.

(c) Let W be a subspace of a finite-dimensional vector space V. Prove

that W is frnite-dimensional and dim(W) < dim(D. Moreover, if

dim(W) = dim(V), then V = W

(o) Let T : R2 + R2 is a function. For each of the following parts, state

why T is not a linear transformation.

(, T(o, b) = (1, 6)

(a) T(o, b) = (a, b2)

(iii) T(a, b) = (sino, 0)

(iu) T(a, b) = (lol, b)

(u) T(a, b) = (1 + o, 6).

(b) L,et V, W and Z be finite-dimensional vector spaces with ordered basis

o, p and y, respectively. L€t T : V -+ W and U : W -+ Zbe linear

transformations. rhen tul]l = tull trll
(c) Prove that two same dimensional finite vector spaces over the same

field are isomorphic.

(3)
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6 (o) Let V and W be vector spaces over same field F, and suppose that

luy u2, ....., url is a basis for V. For ra1, u2r .....t rl, in W, there exists

exactly one linear transformation T : V -+ W such that T(u;) = wi for

i = L, 2, ....., n.

(6) Let L : M2 x 2(R) + Rg (R) be a linear transformation given by

(lar[. b

l = lo - c + ?.d, ?e + b - d., - 2* + dj wit}r
d

(lz 611-2 2l f-B 4l l--1 4l)
" = [, -,]'L , ,j'L , ,]'Lo , l'.1

C = (17, O, -81, [2, -1, -21, [2, O, U).
Check whether B and C are'baaes for M2,2(R) and nB (R),
rcapectively, if yes, then find matrix A for L with respect to the given
baees B and C.

For the graphic in given figure, use ordinary coordinates to find the

new vertices after per{orming each indicated operations :
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(iii)

Tlanslation .along the vector [4, -2]
Rotation about the origin through 0

Reflestion about the line y = fu.
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