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BACHELOR’S DEGREE PROGRAMME

(@)
:l: Term-End Examination
=t
o December, 2010
ELECTIVE COURSE : MATHEMATICS
MTE-2 : LINEAR ALGEBRA
Time : 2 hours Maximum Marks : 50

(Weightage 70%)

Note : Question no. 1is compulsory. Attempt any four

questions from questions 2 to 7. No calculators are
allowed.

1. Which of the following statements are True? Give 10
reasons for your answers.

(@) If Ais a matrix such that A2=0, then A=0.

(b) The dimension of the vector space
V={(xy Xp X3) ROxy+x3=1} is tWO.

() 3—icanbean eigeri value of a Hermitian
matrix.

(d) Ifkisafield sois kxk

) < >:M; R)>R:<A,B >=det (AB)
defines an inner product on M; (R).
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If { 4, v, w} is a basis for a vector space V
over F, Show that { u+v, u+w, v+wj also
form a basis for V.

Obtain the orthogonal canonical reduction
of the quadratic form :

xf+x§ +2x§ —2x x5

Also obtain a set of principal axes for this
form. '

Let a, b be elements of an inner product
space (V, <, >) over R.

() Ifa L b, show that
lla +BI?= ]|+ [|b] ]2
(i) Deduce that |ja+b]|=|Ja - bllifa L b.

Let T be the linear operator on R3, which is
represented by :

>
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S o N
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Find the characteristic and the minimal
polynomials of T.
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Let T : R2—R2 be defined by
T (x, y) = (x+2y,3x— y). Find det T. Hence,

‘check whether T is invertible or not. If it is,

find its inverse. Otherwise re-define T so
that it becomes invertible.

Consider in R3,

A={xy. 2 |x=y}
and B ={(xy2)|x+ty=2}
check whether or not :
G A and B are subspaces of R?,
(i) R*=A+B;

iy R®*=A®B.
0 0 3

ForA=|1 0 2| find Adj (A). Hence
-5 1 6

obtain its inverse.

Let the matrix of a linear transformation
T : R3— R3, relative to the standard ordered

basis, be

-1 11
0 1 2
2 33
Find its matrix relative to the basis
1 1 1
o111l 1
0 0 1
3 . P.T.O.
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Can we use Cramer’s Rule to solve the
following system of linear equations ?

X+4y+2z=3
3x-3y+6z=5
2x+5z=—4

Give reasons for your answer. If yes, solve
it by this rule. Otherwise, use the Gaussian
method of elimination to find the solution
set.

0 0 1
Check whether A= 010 is
100
diagonalisable or not.
3 1 2
Reduce 2 - 0 | toits row echelon form.
1 -1 5

Hence obtain its determinant.

Check whether the operator T:C3 53
givenby T (x,y, z) = (z, x, y), is

(i) unitary ;

(i) Hermitian.

W



7. | (a)

(b)
(c)
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Let T : C3—C3 be a linear operator defined
by

T (xq, X X3)= 3%y, X3~ %2 2x; + X+ X3)-
Find its : '
(i) null space and nullity ;
(i) range space and rank.

Find the radius of the circular section of the
sphere |r|=13, cut by the plane
r. (i+2j—2k)=15.

Prove that P%) =R?, where P, is the set of

: 2
polynomials with real coefficient of
degree <n.

5 P.T.O.
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() ufw e
V={(xy, Xp X3) € R3jx,+ x3=x;} Fl fam &
1y ‘
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(d) af KT A & T kxk ot T &R

() < >:Mj R)»>R:< A, B > = det (AB),
M3(R)mq$amguﬁmaﬁqﬁmﬁam
1y g
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Wﬁ«'{u,v,w},FWTFﬁ'?TE’HﬁEV%ﬁQW
YR ¥, Wﬁ'@ﬁqﬁ?{u+v,u+w,v+w}‘ﬁ
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(i) T F Ger A fag wifw By afe
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oM eifee T: R”25R2, T (x,‘y)=(x+2y,
3x —y) TR TR B det T 9@ HIfST1 T
@ St Fife f T SgehA0E § 70 T afg
T7 eI T, A THE A TW BT
MTﬁmwmvﬁmﬁaaﬁmm
fif 9 SgerTuig 99 ST
R3H,

A={(xy,2)| =y} 3

B={(v z)|x+y=z}3ﬁf:'rl'Q|
S hiforg T -
@) A 3iR B, R3 % Swgmfed € 91
i R3=A+B;
(i) R*=A®B.

0 0 3
A={1 0 —{EMAdj(A)amaﬁmn
-5 1 6
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N Frfafea Yaw wrieo frem 9w
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X+4y+2z=3
3x-3y+6z=5
2x+5z= —4
I IW F RO TWEC Al aqr fmar s
WA €, A 79 Frm g 3 vl SRy sren
Wmmmmmwmaﬁml

Sita o fif -

3 1 2
2 -1 0| ® U WrE w9 § gurg
1 -1 5
FIIC 8 T TR R T 3R

ﬁﬁﬁmﬁ?T(x,y,z) = (z, x, y) BT
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7. () A S T: G- C3,
T (xy, Xp X3)= (3%, ¥~ Xy 2x; + Xy + X3)
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