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B.Sc DEGREE (CBCS) REGULAR 1 REAPPEARANCE EXAMINATIONS, MARCH 2424

Sixth Semester

CORE COURSE . MM6CRTO4 - LINEAR ALGEBRA

Common for B.Sc Mathenratics Model I & B.Sc Mathematics Model ll Computer Science

2017Admlssion Onwards

6A418A62

Time: 3 Hours Max. hlarks : 80

Part A

Answer any fen quesfrbns.

Each questian cani'es 2 marks.

1. Define the Hermite matrix. Give an example of a Hermlte matrix.

2. alDefine linearly dependent rows.

[i 2 o 2l
b)Prove tltat in the malrix A = | O 1 I f I tne calumns are linearly dependent

Lr o 1 ol

3. lfVisaVectorspaceoverafieldF.Provethat alV.l€f',.10:0 b) Vr€V,$r:0

4. Prove that {{x, y, z, t} : x = y, z = t} is a subspace af R2

S. Check whether t (1 ,1 ,2), (1 ,2,5), {5,3,4) } is a basis of R3.

6. lt f :V -+W islinear, X isasubsetof Yand I'isasubset af W, definedirectimage

of X under I and inverse image of Y under J.

7. Determine the transition matrix from the ordered basis

{(1, 0, 0, 1), (0, 0, 0, 1}, (1, 1, 0, 0), (0, L, 1, 0)} ot R'a to the naturat orlered basis of

-4IK

L a) Define similar rnatrices.

b) "similar matrices have the same rank"-True or False?

g. Define a nilpotent linear mapping f on a vector space I/ of dimension n over a field

F. Wnat is meant by index of nilpotency af f .



f r zl10 
Frnd the ergen values oi A = 

| a 3 I

ll,DefineeigenvalueofalinearmapandtheeigenVectorassociatedwithit'

12. Define diagonarizabre rinear nrap and diagonalizable matrix'

\1ax2=20)

Part B

Answer anY six quesfions'

Each qttestion carries 5 rnarks'

13. a) Prove that addition of rnatrices is associative 
i ;

b)Write3x3matrixwhoseentriesaregivenbyxil=(-1)11

14" a) lf A and B are orthogonal nxn matrices prove thatAB is orthogonai

lr} Prove that a reai 2x2 matrix is otlhogonal ii and only if it is of one ot tt",* ro,*, [ 
,o 

:l

fo bl Wherea2+b2=1
La -a)

15,a}DefinespansafavectarspaceVandPravefhafs={(.a}'{0.1)}isaspanningsetafR2
b)Prave tttat { (1'1,A)' {2'5'3)' $'1 '1)} of R3 is linearly dependent.

16. lf s is a subset of v, then prove that s is a basis if and only if s is a maximal independent subset

17. Define Im f and Kerl where f is a linear mapprng from a vectar space lo a vector

space' Write image and kernelfor the i-th projection of R* onto R'

1g. Define injective rinear mapping. prove that if the *near mapping f ,v 4w is iniective

and tur,,r, " ',un]1 is a linearly independent subset of V then

111or) ,11urli'," ' '11u*) 
| isa linearlv independentsubset af W'

19.a)LetI/ueavectorspaceofdimensiofin>loverafieldF'TnenprovethatYis
isomorPhic to the vector sPace F''
b)lfyandW.arevectorSpacesofthesamedimensionnoverF,thenprovethat
Y and W are isomorPhic'

,,A_ Determine the eigen varues and their algebraic murtipricities of the rinear mapping f: R3 --'

R3 given by f(x,y'z) = (x+ 2! + 2z' 2y + z' -x + 2y+ 2z)
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b) Show that the matrix A = 1

0

For the nXn tridiagonal matrix An =
Prove that det

An=n+1
(6x5=30)

Part C

Answer an4 twa quesfions'

Each question carries'15 marks.

22 a) Prove that if A is an mxn matrix then the homogeneous system of equation Ax = 0 has a nontrivial

solution if and onlY if rankA < n'
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23. a) Define a left inverse and

b) Prove that lhe rnatrix A=

is of rank 3 and final matrices F,Q such that

of a matrix.

has a common unique left inverse and unique right inverse

1
l-

t
PAQ = ll3,0l.

c) Show that the $ystem of equations x + Y + z + t= 4' x + frY + z + I = 4' x + y + Pz+ ( 3 - f) t

= O, 2x + 2y + Zz + fil= 6.has a unique solution lt fi * L'2'

right inverse

c) Find the inverse of the matrix

d) lf 41,A2,.. ^ 
...,Ap are invertible nxn matrices' prove that the product 41'A2"

that (A1,A2,. Ap)-1 = Ap-l""A2-lAt-1

Ir
I

lo
Lo

24. Let V and W be vector spaces each of dimension ?t over a field F' tt J " 
V'+ W is

linearthenprovethatthefollowingstatementsareequivalent:
(i) / is injective (ii) J is surjective (iii) / is bijective (iv) / carries bases to

bases' in the sense that if {u"' " 'anl 
is a basis of v then {J(ot)'"'' J(o")} is a

basis of W'

Ap is invertible and
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25 A linear mapping ItR* --l LR'3 is such that

J(1,0,0) : (0,0, 1), .f(1, 1,0) : (0"1, 1)' .f(1, 1,1) : {1,1,1)' Determine
-ft*ra,r,1 

to, a1 (*, g,z) eR3 and compute the nratrix of f reiative to the ordered

basis B : {(1,2,0), (2, 1,0), (0,2, 1)}' lf g : 1R'3 -+ R's is the linear nrapping given

by g(x,y,zj: l2r:, y* z, *n), compute the matrix I o go / relative to the ordered

basis B.
(2x 15=30)
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