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SARDAR PATEL UNIVERSITY(B.Sc. Sem.6 Examination]
MATHEMATICS - USO6CMTH23 - Linear Algebra
Sadugday, 26T Fume 2022
Time: 36:00 TO 2:00 Maximum Marks: 70

Note: Figures to the right indicates the full marks.

Answer the following by selecting the correct choice from the given [10]
options.

If V has a basis of n elements then every set of p-vectors with p nis L.D.

(a) < (b) < (c) > (d) =

dim. Py, = :

(a) 0 (b)1 (c) 2 (d)3

dim. (xy — plane + yz — plane) = :

(a) 4 (b) 3 (c) 2 (d)1

if U is finite-dimensional, then dim. R(T") dim. U

(a) < (b) < (c) > (d) 2

Let T: U — V be a linear map. Then, if [uy, 4y, ..., Up] = U then

[Tui), TCug), o T dl=

(a) N(T) (b)K (V) (c)R(T) (d)T(U)

A linear map T: U — V is one-one and onto, then it is called .
(a) isomorphism (b} homomorphism (c) singular (d)none of these

The range of an m X n matrix is the of its column vectors.

(a) total (b) span (c) multiplication (d)none of these

A square matrix that is not invertible is called a matrix

(a) singular  (b) non-singular  {c) zero (d) identity

If u and v are vectors in an Inner product space V, (au) - v =

(a) auv (b) a - (uv) (c) a{uv) (d} a(u-v)

If u be a vector in an Inner product space U, 0-u=

(@u-0 (b) w0 (c} O (d) 0

Answer the following.(True/False) [08]

The set of all functions f € €[0,1] such that f has a local maxima atx = %is a
vector space.

The span of x-axis and the plane x + y = 0 in V; is xy-plane.

There exists a linear transformation 7: V, — V, such that T(0,0) = (1,0,0,0)
Let T:V; — V; be a linear and onto map then T is one-one.

Matrix associated with linear map T:V, — V,is of order (2 X 4)

To every linear transformation there corresponds a unique matrix.

A set of vectors is said to be orthogonal if a pair of distinct vectors of the setis
orthogonal.
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If u and vbelong to an Inner product space ¥V and v # Othen the vector T

called the vector projection of u and along v.

Answer ANY TEN of the following,

For any vector space V, Prove that (—1Du = —u, Yu eV

Check whether the subset {Cer, 200, %3) [y + x5 + x5 = 0} of Vs is a subspace ?
Let V be any vector space. Then the set {v}isLD.iffv =0

If U and V are finite dimensional vector spaces of the same dimension, then prove
that a linear map T: U — V is one-one iff it is onto.

Check linearity of a map T: V; — V; defined by T(x) = (x,x%,x%)

LetT: U — V be linear map, then prove thatN(T) is a subspace of U/,

Let a Linear map T: V, — V; be defined by Ty, x2) = (%1 4 x3, 2% — x5, 7%,).
Find matrix associated with T relative to basis By ={eq,e;} and B, = {f;, fo. f3}
It U and V are finite dimensional vector spaces then prove thatdim. (L(u,V)) =
dim. U x dim.V

Prove that the columns of a square matrix A are L.1. iff its row are L |

[nan inner product space V, prove that Hau]] = la| ||lul|

Prove that any Orthogonal set of non-zero vectors in an Inner product space is L.I.
Define: Orthonormai set of vectors.

Answer ANY FOUR of the following.
Let R* be the set of all positive real numbers. Define the operations of addition
and scalar multiplication as follow:

utv=u-v forallu,v € R

au = y® forallu € R* and real scalar a

Prove that R™ is a real vector space.

Let V be any vector space. Then the set {v1, V2, v3} is LD. iff v, v, and vyare
coplanar

State and prove Rank-Nullity thecrem.

Prove that a linear map T: V; — V; defined by

T(x1,%2,%3) = (X1 + X3 + Xx3,%; + Xp, %) is non-singular. Also find 7~
1 -1

3 1 O] relative

Determine a linear map T:V; — V, corresponding to matrix [
to By = {(1,1,1),(1,2,3), (1,0,0}, B, = {(1,0), (2, — 1)}

31 4 0
Find range, rank, Kernel, nullity of matrix |0 2 2 0
1 =1 0 0

[n an inner product space V, prove that

(i) Jw - vl < |ul] |1v]]

(i) [lu + vl < [lul] + [lv]]

Orthonormalise the set of L.I. vectors {(1,0,1,1), (=1,0,-1,1),(0,—1,1,1)} of V,
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