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Sixth Semester B.Sc. Degree (C.B.C.S.S. — O.B.E. — Regular/
Supplementary/Improvement) Examination, April 2026
(2020 to 2023 Admissions)

CORE COURSE IN MATHEMATICS
6B13 MAT : Linear Algebra

Time : 3 Hours Max. Marks : 48

PART —A

Answer any four questions. EaCh quéstio‘n carries one mark.

—h

. Find the equation of the line in space through the points (3, -2, 4) and (-5, 7, 1).

2. If f and g are polynomials, of degree n, then't.+ g is a polynomial of degree n.
State true or false. -‘

3. Define linearly dependent vectors:
4. State dimengion thegrem.

. 5 419 | ;
5. Find the eigenvalues of.the matrix L 2] SR (4x1=4)

PART=B
Answer any eight questions. Each question carries two marks.

6. Let S={0, 1} and F = R. In F(S, R), show that f = g, where f(t) = 2t + 1,
git) = 1 + 4t — 2t

7. How many matrices are there in the vector space M, 5(Z5) ?

8. Prove that (A!)! = A for each A e M__(F).

P.T.O.
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9. Let V be a vector space and let S; ¢ S, c V. If S, is linearly independent,
prove that S is linearly independent.

10. Show that the set {1, x, . . ., x"} is linearly independent in P_(F).

11. Let V be a vector space and B = {uy, U,,. . ., u,} be a subset of V. Then B is
a basis for V if and only if each v € V can be uniquely expressed as a linear
combination of vectors of 3.

12. Show that no skew symmetric matrix can be f rank 1.

13. Write elementary column transformations of a matrix.

1 2 4
14. Find the rank of the matrix A=|1 2 5 S
\1928%
X & 1 3
15. Find the characteristicequation of the matrix A= 1 3 -3/.
-2 -4 4
] [3 174
16. Find the sum and the product of the-e'i:'genvalues of A=|0 2 6 (8x2=16)
: 00 5

Answer any four.questions, Each question carries four marks: -

17. LetV be a vector s“pace and W a subset of V .Pro.ve that W is a subspace of V
if' and only if the following three conditions hold for the operations defined in V.

a) 0e W.
b) x +ye W wheneverxe Wandy e W.
c) cx € W wheneverce Fandxe W.

18. Prove that W, ={(a;,a,,....a,) € F":a;+a,+...+a,=0}is asubspace of F".

19. LetV be vector space having a finite basis. Prove that every basis for V contains
the same number of vectors.
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M A4 7171 0] [0 9 _
20. Prove that 1 | ; ; ; forms a basis for M,,_,(R).
1 a1 o [1 2" 1 9 2x2

21. Let T : R® — R? be defined by T(ay, a,, as) = (a; —a,, 2a5). Prove that T is a
linear transformation.

22. Let T : P4(R) — P,(R) be the linear transformation defined by T (f(x)) = f'(x).
Let B and y be the standard ordered bases for P4 (R) and P, (R) respectively.
Compute [T}[

' 1 .
23. Verify Cayley Hamilton theorem for the matrix A= {2 3 ‘ (4x4=16)
PART—D

Answer any two questions. Each question carries six.marks.

24, Solve : ¢ _
3X1 - 7X2 + 4)(’3 = 10 Y Y ¢ - -

Xy —2Xy, + Xq =3
2X4 — X — 2X5 = 64

25. State and prove.replacement theorem,

26. Let V and W be vectcr,sp\éces over F aric'i;"s'Uppose that {vy, v,, ..., Vv }isa
basis for'V. Forw,, wy " .., w, in W, prove that there exists exactly one linear
transformation T : V — W such that T(v;) =wifori=1,2,...,n.

i 2 1 1
27. Find the characteristic equation of the matrixA=[0 1 0| and hence
1 41 2 (2x6=12)

compute A1,




