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SECTION — A

Answer all the guestions, each question carries 1 mark.

i

2,

Define subspace of a vector space.
Is T 17— u” defined by T(x, y) = (x + 1, y) a linear transformation ?

Define column nullity of a matrix.

. Solve the system of linear eguations.

2% —3y +Z=—1
-3y—z=—9
hE.="15

SECTION - B

Answer any eight questions, each guestion carries 2 marks.

5.

B.

Show that zero vector in a vector space is unique.

Define linearly dependent set. Show that S = {(1, 0, 2), (0, 1, = 1), (2, 0, 0)}
linearly independent set in &°.

Define null space and range of a linear transformation.

Let V and W be vector spaces over the field Fand let T, U : V — W be linear.

For all as F, show that aT + U is linear.
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9. Solve the system of eguations
A=yv+z=0
x+2y—z=0
2X+y+3z2=0.

10. Show that the equations
2%+ By=—11
Bx + 20y —6z=-3
by — 8z = — 1 are not consistent.

11. Show that the product of the characteristic roots of a square matrix of order n
Is equal to the determinant of the matrix.

12. Show that the characteristic roots of a Hermitian matrix are all real.

13. Solve the system
2x+y+z=10
3x+ 2y + 32 =18
X + 4y + 9z = 16 by the Gauss-Jordan method.

14. Show that the characteristic polynomial of any diagonalizable linear operator
T splits.

SECTION - C

Answer any four questions, each question carries 4 marks.

15. Let W be a subspace of finite dimensional vector space V. Prove that W is finite
dimensional and dim(W)=dim(V).

16, LetVbea vector space and S be a subset generates V., If [fis a maximal linearly
independent subset of S. Prove that [} is a basis for V.
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17. Let V and W be vector spaces of equal finite dimension and let T : V — W be
linear. Prove that T is one-to-one if and only if T is onto.

8 -85 2]
18. Find the characteristic roots of the matrix A=|-6 7 il
|2 4 3
[0 @ 1]
19. Verify Cayley-Hamilton thearem for the matrix A= 3 1 0.
2 1 4]

5
20. Show that A =| - JFS diagonalizable and find the diagonal form.

SECTION - D

Answer any two questions, each question carries 6 marks.

21. State and prove Replacement theorem for a basis of a vector space.

22. Let U : Pa() — Pp(m) by Uf) =¥ and T : Po() — Py(w)by T() = ['f d
be linear transformations. Let o = {1, x, x2, x3} and B = {1, %, x%) be basis of
P5 (= )and P,( = ) respectively. Show that [UT] = IS [T =[],

23. Investigate for what values of i, 1 the simultaneous equations :
X+2y+2=8
2X+Yy+32=13
IX+4dy—Az=y

have a) no solution b) a unigue solution and ¢} infinitely many solutions.

2 1 1
24. Using modified Gauss method. find the inverse of the matrix A=/3 2 3|.
(1 4 9
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