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Attempt oll questions by selecting arry two parts from each question.

All questions carry equal marks.

Use of simple calculators is allowed.

1. (o) Find a quadratic equation ! = o.tc2 + bx + c that goes through the points

(3, 20), (2, 11) and (-2, l5). 1t/z

(6) State Cauchy-Schwarz inequality and verify it for the vectors x =

(.2, -1, 4) and y - (-3, 0, 2). 2!z+5

(c) Use Gaussian elimination method to solve the system of linear

7r/2

'l colt
equations :

x1 +2-r2+3rg=14

3x1 + x2+ 2rJ= ll

2-x1+ 3x2 + 13 = 11.
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2. (a) Find the rank of the matrix :

77t9

(b) Determine the characteristic roots and characteristic vectors of the

matrix : 71,4
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(c) Use the GaussJordan method to convert the given matrix to reduced row

echeion form : 7V2

(o) Use'the Diagonalization Method to determine whether the following

matrix A is diagonalizable. If so, specify the matrices D and P. Check

your work by verifring that D = P-1 AP .. Tlb,

(b) Let V be a vector space. Prove that for any real number o and vector

u in V, ou = 0 implies o = 0 or u = 0. Show that the set R with the usual

scalar multiplication but with addition given by x @ y = 2(r + y) is not

a vector space. B1h+4
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(c) Define subspace of a veetor spaee v. prove that the set of all real valued

(3)

=0isa
subspace of the vector space of all real valued functions defined on the
interval [0, 1]. 2+5/z

(a) Define span of a subset S in a vector space V. prove that span (S) forms
a subspace of V. 2+5yt

' (b) Determine whether the given subset of p, the vector space of all
polynomiais with real coefficients, is linearly independent : 7r/2

lSxB + Zx + l, .r3 + x, x - E, 13 + r - 10).

(c) Define a basis for a vector space v. check whether the following subset

of R4 forms a basis of R4 : 2+51/z

l[2, t,0,0], t0, 1, 1, _11, t0, _1, 2, _21, t3,1, 0, _21].

(o) Define a linear transformation from one vector space to another. Let
T : R2 -+ R2 be grven by T(r, y) = (y, r) and S : 82 _r R2 given by

S(r' y) = (x + 7, y), where R2 is a vector space over R. Are T and s rinear

transformations ? Justifi, your answer. ll/z+B+B

(b) Find the matrix of the linear transformation T : R3 -+ RB defined as

T(x, y, z) = (x, y, 0) with respect to the standard ordered basis of R3. Also

find the matrix of [TIB, where F = t(0, 0, 1), (1, 0, 0), (0, 1, 0)]. Are the

two matrices equal ? Bir'z+B+l

functions f defrned on the interval [0, 1] such th^t f(l)
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(c) - state Dimension Theorem for a linear transformation. verify Dimension

Theorem for the linear transformation T : R3 -+ R2 defined as

T(x, y., z) = (0, y). 2+514

(o) Is the linear transformation T : R2 + R3 defined as T(r, y) = (x, x +

y, y) one-to-one ? Is it onto ? Justify your answer' 4+31/t

(b) Show that T : Mzr2 - M2,2 given by T(A) = trace A is a linear

transformation. Is T an isomorphism ? 31/z+4

(c) Find bases for range aIld kernel of the linear transformation T : P4 + P2

given by :

T(o6 + o1r + a1x2 + ogxg + a4x4) = ao + ap + a6'2' 4+31/z
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