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Vl Semester B.Sc. Degree (CBCSS - OBE - Begular/Supplementary/
lmprovement) Examination, April 2023

. (2019 and 2020 Admissions)
CORE COURSE IN MATHEMATICS

6813 MAT : Linear Algebra

Time : 3 Hours Max. Marks : 48

PART - A

Answer any 4 questions. Each question carries one mark.

1 . Find the null space and range space oi the zero transformalion from R3 to Rs.

2. Wrrte a subspace of Mn . n (F).

3. What is the dimension oI C over R ?

4. Stale Sylvester's law of nullity.

5. Give an example tor an infin;te dimensional veclor space.

PART _ B

Answer any 8 queslions. Each question carries two marks.

6. Let T: R2 ) R2 defined by T(x, y) - (1, y). lsTlinear?

7. Prove that in any vector space V, 0x = 0, for each x € V.

8. State Dimensional theorem.

9. Let T : H2 ) R3 def ined by T(x, y) = (x + 7y, 2y). Write the matrix oi T with
respect to the standard ordered bases ol R2 and R3.

10, ll - 2 and 2 are eigen values of a square matrix A, then what are the eigen
values of A', transpose of A ?
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13.

14.

11 . Let T : F2 -+ F2 l:e a linear lransformaiion defined by T(x, y) = (1 + x, y) Find

N(T)-

Determine whether U2, - 4, 1\, (0, 3, - 1), (6,

Deiine an elementary matrix.

- 1)) iorm a basis for R3

Let A be a 2 x 2 orthogonal matrix with 3 as an Eigen value. What will be the

other Eigen value of A ?

15. Give an example for a linear lransformaiion T : F2 + F2 such thal N(T) = R(T)

16. State Cayley Hamilton theorem.

PART _ c

Answer any 4 questions. Each queslion carries four marks.

17. Define a veclor space.

18. Prove lhat Pn(F) is a vector space.

19. Prove that any intersection of subspaces of a vector space V is a subspace of V

20. Prove thal rank(AA') - rank(A).

t1 1 1 r"l

21. Findthe rank of 3 4 s 21.
I

12 3 4 o)

22- L6lW be a subspace ol a finite dimensional vector space V. Then prove thal

W is finite dimensional and dim W < dim V Moreover iI dim W = dim V then

provethatV=W.

23. Lel A = u o 
I. Find A-l usrng Cayley Hamilton theorem.
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PAHT _ D

Answer any 2 questions. Each question carries six ma

24. RedL,ce rhe marrix ^ I: i ? 
-il,n,o 
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25. Solve the system of equations

x+3y 22-0,2x-y + 42 = O, x - 1"lV + 142 = O.

26. Frnd the Eigen vatues and eig"n u""tor. or I ] i
l. t

27. State and prove replacement lheorem.
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form and hence find the rank.
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