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Reg. No. :

Name:

Vl Semester B.Sc. Degree (C.B.C.S.S. - Supplemenlary)' Examination, April 2023
(2017 lo 2018 Admissions)

CORE COURSE IN MATHEMATICS
681oMAT - Linear Algebra

Time :3 Hours Max. lMarks:48

SECTION _ A

Answer all the questions. each queslion carries 1 mark.

1. Define maximal linearly independent subset of a veclor space.

2. Find the null space oi the inear transiormation T:lR3 J R3 by

\o. v, r/ - \o - u. zul.

3. Detine characlerislic root and characterislic vecior ol a square malrix A.

4. Find lr^e eigenvaiues ot tne marrix. 
^ i] I
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SECTION - B

Answer any eighl questions, each question carries 2 marks.

5. Define vector space and give an example.

6. Defjne basis oi a veclor space and write a basis of Mr"r(F).

7. Let V and W be vector spaces and let T:V ) W be linear. Show lhal T is
one-to-one if and only if N(T) = {0}.

8. Le't o and P be standard ordered basis for lll2 and R3 respectively. Define

T:lR2 )lR3 byT (a, b) = (a+ 3b, o,2a-4b). Findthe malrix [T]p. 
p.r.o.
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9. State and prove Sylvestels law oi

10. Show that the characteristic roots

unity.

2-

nulllty.

oi an idempotenl rnatrix
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are either zero or

11. Find the producl of the characterislic roots of the mairix

12. lf A is non-singular, prove thal the eigenvalues of A-1 are lhe

eigenvalues of A.

13. Use Gauss elimination to solve the system

9t!n!7=R

3x + 2y + 32 = 18

x+4y+92-28

14. Deline eiqenspace

[6 2 2

2 3 ]L
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reciprocals of the

ol a linear operator T.

SECTION _ C

Ans*er any lou, questions, each question carries 4 marks'

15. Lel 'F(R, li) be the vector space of all lunctions irom Rto lR. Show that the

set a(IR)ot all real valued continuous functions defined on R is a subspace ot

r( r. R).

16. li S is a nonempty subset of a vector space V, show that the sel W consisting

of all linear combinations ol elements of S is a subspace of V and W is the

smallest subsPace containing S.

17. Suppose that T : R2 -+ lR2 is linear and that T(0, 1) = (1 , a) and T(1 , 1) = (2, 5)'

Whai is T(2, 3) ?

18. Find a basis ol the solulion space 01 the system of equations

x+Y-z+t=0
x-y +22 I-O

'3x+Y+t=0
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lf A and B are two square malrices, show that the matrices AB
ihe sarne characteristic roots.

Use Gauss-Jordan method to solve lhe system

4x,-3t--x -6
3x..5x+3r,-4
x, + x, + x"= 1

SECTION _ D

Answe'any two queslions. each queslron ca'ries 6 ma'hs

21. Lel S be a linearly independent subsel of a vector space V. Prove thal ihere

exists a maximal linearly independeni subset ol V thal conlains S

22. Slate and prove Dimension theorem,

23. Find the cha and find A'

24. Show that A
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and BA have19.

20.

racteristic equalion of the matrix A =

[4 o 1

I

= 2 3 2) is diaoonalizable.t"1 0 4l

2 11
-1 2 1l

1 -1 2l


