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Q-l Write the most appropriate answer from the
(l) The set {1-, x,x2,...} in the vector space of real

following m u ltiple-choice questic*s.

not a basis

basis (d)

polynomilas is

(a) finite basis (b) infinite basis (c) dependent (d)
(2) The set {(1,1,1) ,(2,3,4), (0,1,1)} in R3 is

(a) linear independent (b) linear independent (c)
(3) The kernel of the map T (x + z, y * z) is spanned by

(a) (1,0, -1) (b) (0,1, -1) (c) {(1,0, -1), (0,1, -1)l

(d)

(d)

(d)

(d)

(d)

(4) The composition of two linear transformations is

(a) always linear (b) nonlinear (c) sometimes linear
(5) The Wronskian of {ex, e-x } is

none

none

none

I(a) o

(6) A reflection matrix in
(a) 1

(b) -2 (c) 2

2 dimension has determinant
(b) -1 (d) 2(c) o

(7) A real symmetric matrix is always
(a) diagonalizable (b) non-diagon alizable

(8) The quadratic form x2 t Zxy * yz corresponds to

(a) ti il (b) l; il
(9) An orthogonal matrix Q satisfies

(a) Q'Q:t@) QQr:t(c)
(10) The Abel's theorem applies

(a) algebraicequations
(c) non-linearequations

columns form orthonormal set (d) all of the above

to _.
(b) linear diflerential equations
(d) none ofthese

for [05]

l0sl

(c) skew symmetric

matrix

(c) lL il

none

li 
"l

Q-2 (a) Check whether the subset 5 = {(1,2,3), (3,1,0), (-2,I,3)} forms a basis
I/u or not? In case, .S is not a basis for V3, determine a basis for [.9].

(b) Let V be a vector space. For every u E V and scalar a, prove that
(i) a0 : 0 (ii) 0u = 0 (iii) (-1)u = -u. : -

OR
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Q-2 (a) Show that a nonempty subset 5 of a vector space 7 is a sr-rbspace of 7 if and [05]
only if the following conditions are satisfied: (i) if 'u,v E S, then u * u E S.

(ii) If u €.S and a scalar a,then au E S.

(b) Prove that if U andW are two subspaces of a finite - dimensional vector t05l
space V, then di"m (U + W) = dim (U) + dim (W) - dtm (U nW).

Q-3 (a) Prove that a linear transformation ?' is completely determined by its values on [05]
the elements of a basis.

(b) Show that the linear map 7:Vz - Vs defined by T(er) - €1- e2,T(e2) = [051

2e2 * q,T (e3) = €t * e2 * €3 is neither one-one nor onto.

OR

Q-3 (a)ProvethatatransformationT:1R.3 - R.3,?n(x,y,z): (x+y + z,y * z,z)is I05l
non-singular and also find ?"-1.

{b) State arid prove Ranl<-Nullity t!':ecrern for linear transformation. [05]

Q-4 (a) Prove that the dimension of the vector space M^, is mn. [05]
(b) Let a linear map ?: Vs - Vz be defined by l05l

T(x1,x2,x:) : (*, - x2I x3,2x, * 3xz -Irr,*, + x2 - 24).
Find tlie matrix associated with linear rnap related to the basis

Br : {(1,0,0), (0,1,0), (0,0,1)} and B2 = {(1,L,0), (1.,2,3), (-1,0,L)}.
OR

Q-4 (a) Prove that the range of an mx n matrix is the span of its column vector. t05l
(b) If y1, yz arc solutions of asy" * at!' * azy = 0 where as,el and a2 I05]

belongs to C(1), and as is nonzero here on 1, then prove that

w lyr@), yzT)l : c e- I'ffid' 
.

Q-5 (a) Let V be an inner product space. Prove that (i) llqull = lalllull t051
(ii) llu + ull < llull + llull for arbitrary vectors u,u e V and scalar a.

(b) Find an orthonorrnal basis of /3[-1,1] starting from the basis [1,x, x',x3]. I05l

Use the inner product defined by f .g : [:rf G)gG)dt.
OR

Q-5 (a) Prove that any orthogonal set of non-zero vectors in an inner product space is [05]
linearly independent.

(b) Reduce the quadratic form Q(x,y) = 3x2 t 4xy * 3y'to its canonical I05l
form by diagonalizatiorr of the associated symmetric matrix.

-------######-------
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