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()  Questions :8 Sub.Code:[1 1715 ]4]2
| Exam. Code : 0(0]0]6

B.A./B.Sc. (General) 6" Semester
(2056)
MATHEMATICS
Paper—II : Linear Algebra

Time Allowed : 3 Hours] [Maximum Marks : 30

Note :— Attempt five questions in all, selecting at least two from
each Unit,

UNIT—I

1. (@ If W, and W, are subspaces of vector space V(F), |
prove that W + W, is also a subspace of V(F). 3 |

(b) Let V(R) be a vector space of all functions from R to
R. Then show that

W={f|feVand f(-x)=1f(x)} is subspace of V. 3

2. (@ Wrnte (3, 2, 1) as a linear combination of vectors
X, =2,-1,0), x,=(1,2,1),and x,=(0,2,-1). 3

(b) Find the value of k so that the vectors (1, -1, 3),
(1, 2, -2),and (k, 0, 1) are L.D. 3
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3. (a) Prove thatany two bases of a finite-dimensional vector space -

V(F) have the same number of elements. 3

(b) Extend {(1, 2, 3)} to two different bases of V,(R). 3

4. (a) Find a linear transformation T : R? & R? s.t.

T(1, 0) = (1, 1) and T(0, 1) = (-1, 2). 3
(b) State and prove the Rank-Nullity theorem. 3
UNIT—II

5. Let T be a linear operator defined by T(x, y) = (4x — 2y,
2x +y)and B ={(1, 1), (-1, 0)} be a basis of R? Show that

[T:B][vB]=[T(v, Bl ¥ veR. 6

6. (a) Consider the bases B, ={(1, 0), (0, 1)} and B, ={(1, 2),
(2, 3)} of R’ Find the transition matrix from B, to B,.
3

(b) State and prove the Cayley-Hamilton theorem. 3

7. If the matrix of a linear operator T relative to the usual basis of

(1 1 -1]
R i1s |-1 1 1 |, find its matrix relative to the basis
|1 -1 1
B, = {(1,2,2), (1, 1,2), (1,2, 1)}. 6
17542 / PG — 16641 2

G Scanned with OKEN Scanner



‘8. (@) Show that if A isan eigenvalue of matrix A over field

F, then A? is an eigenvalue of A2 3
| (5 -6 -6
(b) Find the minimal polynomialof |_1 4 o |. 3
| 3 -6 -4
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