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BACHELOR’S DEGREE PROGRAMME (BDP)

Term-End Examination

o
i December, 2012
—
g ELECTIVE COURSE : MATHEMATICS
MTE-02 : LINEAR ALGEBRA
Time : 2 hours Maximum Marks : 50
(Weightage 70%)
Note : Q. No. 7 is compulsory. Attempt any four questions
from Q. No. 1 to 6. Calculators are not allowed.
1 (a) Check whether the set 3
S={(a;, ay, ..., a,) eR|a; =0} is a subspace
of R™ or not.
(b) If vy, vy, vy are linearly independent vectors 2
in a vector space V over C then show that
v, +0,, Uy +0,, v3+7v,, are also linearly
independent.
(© LetB=({(1L01) (0,1,-2), (-1,-10)} bea 5
basis of R3. Find the dual basis of B.
2. (a) LetT be a linear operator on R3, for which
the matrix in the standard ordered basis B 5
is:
1 21
0 11
[Tlg= -
Pl-13 4
Find the range of T and the null space of T.
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(b)

(b)
4. (a)
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Find the adjoint of the matrix

Hence find its inverse.

Let T be the linear operator on R® defined
by T(xq, Xy x3)=(3xy, Xy, —Xp
2%y + Xy +x3). Find the matrix A of T with
respect to the standard basis. Check
whether T is invertible or not. If yes, find
the inverse of A by row reduction. If T is
not invertible, find Ker (T).

Reduce the conic 5x2 —6x; X+ 5x2 =g to
1 142 2

standard form and hence identify it. Also
find the associated co-ordinate

transformation.

Let (V, <, >) be an inner product space and
let TeA(V). Prove that the following
conditions are equivalent.

(i T*T=I
(i) <Tx, Ty>=<xy> for all x, yeV
(iii) ||Tx||=||x|| for all xeV.



()

5. (a)
(b)
()
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Find the eigen values and bases for the eigen
spaces of the matrix.

Check whether th i yﬁ y\[z—
eck whether the matrix —y\/i %/E

is unitary.

Find the minimal polynomial of the matrix

31 -1
Ac|2 2 1]
22 0

Complete the set {(1, 0, 1), (0, 1, 0)} to form
a basis of R3. Convert this into an
orthonormal basis with respect to standard
inner product using the Gram - Schimdt
orthogonalisation process.

Let W; and W, be subspaces of a finite
dimensional vector space V. Show that, if
dim (W;)+dim(W,) > dim (V) then
dim (W; nW,) = 0.
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Find the radius of the circular section of
the sphere |r| =15 by the plane
ri+j+k)=12J3.

In R3 let Wy={(x;, x, =x3) /
2x; +x,—x3=0} and Wy ={(xy, xp, x3) /
x; =x3}. Check whether W; and W, are
subspaces of R3 or not. Also find W,nW,,
Let a quadratic form have expression
3x2 + 6xy — 5y? with respect to the standard
basis {(1, 0), (0, 1)} of R3. Find its expression
with respect to the basis {(2, 1), (1, —2)}.

7.  Which of the following statements are true and

which are false ? Justify your answer with a short

proof or by a counter example.

(a)

(b)
()

(d)

(e)
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The eigen values of a self adjoint operator
on an inner product space are all real.
Every unitary matrix is Hermitian.

If 5;= S, are subsets of a vector space and
S, is linearly independent, S, is also linearly
independent.

For any linear transformation T : R3-5R2,
ker(T) = {0}.

There is a linear operator T with
characteristic polynomial (x—1)2 (x—2)
and minimal polynomial (x —1)2.
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wETE.-02
TS T ey (sEhd.)

wTa gde
feamr, 2012
ifs® uegawd : iU
Ta.EtE.-02 : e st
quT ;2 g2 STferpaq 3% : 50

(FT F170% )
TT: [ G 7 AAGE & F9T 91 96 T I fehgl a1

g & BITT Sergperedl F FAT Ft ST TG 8
1. (a) W =i for = 3
S={(a;, ay .., a,) eR|a; =0}, R" H ITFHRE
T E
(b) zrfavl,vz,%,cmﬂﬁﬂaﬂﬁ?ﬁ‘tf@am: 2
W%,Wﬁ@ﬁr{ﬁ?vl+vz,vz+v3,v3+vl
ﬁW:W%I
(c) WAEINTB={(1,01),(0,1,-2),(-1,-10)}, 5
R3 %7 3MYR §| T B &1 50 NYR FMA &I |

2. (a) T S T, R3W faw Gar €, fas 5
T o g SR B & Ae TR ©

1 21
0 1 1
Tl = .
Tle ~1 3 4

T &} iR &R T &1y 9afe 9@ S
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(b)

3. (a)

(b)
4. (a)
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frfafea smeqe %1 we@ed 9 Hitww :

11 0
10 -1
12 0
TH € THHT Tideq Jd FieT |

HH ST T, R3 W

T(xy, xp, x3) = (3x1, X1 — Xy, 2x; +x,+x3) T
ity a® HoRe T 1 A YR F gre
T 1 THE A 914 HITY | W= Hifay f6 T
AU § 1 98| afe €, @ e wmeEe
§ A 1 Yiaelm 91d ST | Afg T oravia
&l € @ Ker (T) 910 Hifiq |

UK 527 —6x; x,+ 515 =0 B A°F ¥ 0

HHMI HIVT 31R 39 T8 38 TeaY | Gsifad
[EECUEREIGI I i AT L

A ST (V, <, >) Teh AR A Fofe §
3R TeA(V). fag wifSu for Frefates wfwey
TR

(i T*T=I

(i) | x, yeV & faT <Tx, Ty>=<x,y>.
(it) ®H xeV & foT ||Tx| = |)x||.



(b)

A A 3R g gaied & fau snur 3|
Eaised

(€)

5. (a)

(b)

MTE-02

YA IA:
o | 7
T

frefafaa seyg #1 sifeas sgue I wifw ;. 3

31 -1
a=|2 2 -1
2 2 0

R3 &1 oyR 91 & fau wq== {(1,0,1), 5
(0,1, 0)} =1 QU *ifSIe | Im-fyge wifaspien
TSHH 1 T ek A ST USRS % He]

39 YR I g8 TER A yiEfda sifs

7 e W, IR W, aRfird fom afgm wafie 2
V &1 3sygufeal §1 femiw ufe
dim (W) +dim(W,) > dim (V), d9
dim (W; nW,) = 0.
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6. (a)

(b)

A r(i+j+k)= 1243 B A |[r}=15%
gita af=e] &t e Fd it |

R3H, W, = {(x}, xp, X3) /2%, + 2, —x3=0} 3R
Wy ={(x1, x5, x3) /X1 =x3}. Ik Hifee
W, 3T W, , R® &1 IuwAfeai € a1 78 |
W, W, 4T F1d =i |

ooy T fgemdl @mem § R3S & 9
T {(1, 0), (0, 1)} = WIA& TFH
3x2+6xy—5y2 Bl SMER {(2, 1), (1, —2)} &
WIAeY THH SF [ RIS |

7. Trafafea 8 @ @9 @ woF 9 € iR #F | o9 ?
@Y 3ufd a1 Jfa-3TEO & G A IW H g
FHifer

(@)

(b)
(c)

(d)
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R UG T W WHETH GHRE & gt
A arefass B ¥ |

YAF Ufeheh ST4g giHel Bl g |

afe g, < S, wfew wufie & Ivag=a ¥ RS,
%F@W:W%,Wszaﬁiﬁﬁﬁ:m@“ﬂl
frdt o Yaw ® 9@ T : R3HR2 & fag
ker(T) # {0}.

Afqaafmes sgue (v—1)2 (x—2) iR sifeass
TEUS (x —1)2 1T T @k TR0 T el B

8
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