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BACHELOR’S DEGREE PROGRAMME (BDP)
Term-End Examination
December, 2013
ELECTIVE COURSE : MATHEMATICS

MTE-02 : LINEAR ALGEBRA
Time : 2 hours Maximum Marks : 50

(Weightage 70%)

Note : Question no. 7 is compulsory. Attempt any four

questions from Q.No 1 to 6. Calculators are not allowed.

1. (a) Find the dimension of the subspace of R 3
spanned by the vectors

1] [3][ 9 [—7]
Of,[1(,]1 4 {.,j—3
2| 1] |-2 l 1 |
(b) Let B={vy, v,, v5} be a basis of R3 where 3
vi=(1, 0, 1), v,=(0, 1, —2) and
vy=(—1, =1, 0). Find the dual basis of B.
(c) Let T be a linear operator on C? defined by 4
T(1,0)=(1+1, 2) and T(0, 1)=(i, i). Using
the standard inner product, find the matrix
of T* with respect to the basis
B={(1, 0), (0, 1)}.

2.  (a) Find the eigenvalues and a basis foreachof 5
the eigen spaces of the matrix
2 1 0
A=[0 1 -1
0 2 4
Is A diagonalizable ?
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(b)
3 (@)
(b)
()
4. (3
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Does the basis

B={(1,0,1), (1,0, —1), (0, 3, 4)}

form an orthonormal basis of R3 with
respect to the standard inner product of
R3? Justify your answer. If it doesn’t form
an orthonormal basis for R3, apply
Gram-Schmidt process to obtain an
orthonormal basis R? with respect to the
standard inner product on R3.

Find the radius and the centre of the circular
section of the sphere |r] =4 cut off by the
plane r . (i—j—k)=243.

Apply the Cayley-Hamilton theorem to find
the inverse of the matrix.

1 2 2
A={3 1 0
111

Let S and T be the linear transformations
from R? to R? defined by

S (x7, X5) = (X1 — Xy, X5)
T (x1, x5)=(x1, X, +xp)
Find S oT and T oS.

Let V be the vector space of all 2 X 2 matrices
over the field R. Let

[x —x

s
\y =z

Wo = [ a b
2" |—-a ¢

X,Y,zZ€ R}

and

a,b,ce R}



(b)

(©)
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Verify that Wy, W, are subspaces of V. Find
the dimensions of W; + W, and W;nW, as
well.

Let T be a linear operator on C; defined by
T@0 0=(,01),T@O 1,0=(0,1,1),
T(©,01)=(,1,0)

Show that T is not invertible.

Show that
1 1 1
1 1+a 1 |=ab
1 1 1+a

Find the orthogonal canonical reduction of
the quadratic form
5x2+5y?+2z2—8xy+4yz—4zx. Also,
determine its prinicipal axes and it signature.
Let P be the vector space of polynomials over
R and S={x—-1, x2—-1, x*~1}. Does the
polynomial x3+2x2+3x+4 € [S] ? Justify
your answer.

1 3 4 b,
Let A=|—4 2 —6|and b=|b,
-3 -2 -7 bs

Is the equation Ax=Db consistent for all
possible b;s ? Justify your answer.

Let T be a linear operator on R3 given by
T(x vy, 2)=0Bx+z —2x+y, —x+2y+4z).
Find the matrix of T with respect to the
or?’dered basis {(1, 0, 0), (0, 1, 0), (0, 0, 1)} of
R,
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(c) Find the minimal polynomial for the matrix

1 -1 —1]
A={1 -1 -1
0 0 -1

Which of the following statements are true and

which are false ? Justify your answer.

(ay If W,, W, are subspaces of R3 and
W, + W, =R3, then W;nW,={0}.

(by If T, and T, are invertible linear
transformations from R? to RZ, then T,+T,
is not invertible.

(c) In R? the operator defined by reflection in
¥ - axis is equal to its inverse.

(d) The equation 3x?—2xy+3y?> =4 represents
a hyperbola.

() There exists no linear cperator with
characteristic polynomial (x—1)2 (x+1)
and minimal polynomial (x -—1)2.
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(b) WHFIQTF\?R{B:{VI,VZ vy} R &1 FURE, W 3
vi=(1, 0, 1), v,=(0, 1, —-2) X
vy=(—1, —1,0). B 57 ¥R HHC

( TA @faw T, T (1, 0y=(1+1i, 2) 3T 4
T(0, 1) = (i, i) BN gRenfoa €2 o1 s ans
Bl WA AR ®eH §R SMER B={(1, 0), (0,

1)} o |98 T* 1 3T T4 T |
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4. (a)
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A

1 0
A= 1 -1
2 4

F AFTAH AR YT AN ] R
I T F1 A T g2

1 SER B={(1, 0, 1), (1, 0, —1), (0, 3, 4)}
R3 & A& A ®ed & Grael R3 &1 THHEA
Alforeh SER S 8 ? 379 IW ! I FIFAT
afg a8 R3 & fau yamm= «ifas omam =&l
AT dd RS T WM A el & 9rdel R3 &
T T ifde STER 9 i & &g S
g A - o gfsen @ ST

e |r|=4% W9GA 1. (i—j—k)=243 §N
SIS |

O O N

1 2 2
3?1'{6A={3 1 o}muﬁmﬁnmm%
111
foru Feft-2fee v =1 o] Hif |
a9 A@fET S, T, S (xq, xp) =(x1— x5, X5)
T (x1, 1) = (x1, X1 +x,) B TRATHT R2 % R2
T a® TR 81 S oT 3R T oS F1d HifwT |

T ST V &F R R A4 2 x2 R &t
wifgw A g1 AW i

wi={|* | loyzer
1 y 2 x,y,ze

3R
6
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(b)
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el

Tenfaa wife fF W, W, Y Saemafedr § )
W, + W, and W;nW, & foamd +ft 3 #ifsq)
T S T

T (1,0,0)=(1, 0, i)

T 1,0=(0,1,1)

T (0,0,1)=( 1, 0)

g1 aftenfad €3 e as done B 1 feast
& T syenavia & 21

femmeT f&

1 1 1

1 1+a 1
1 1 1+a|

a,b,ce R}

=ab

fourdt gwema

5x2+5y2+ 222 8xy + 4yz —4zx H AlfaH
fafea Taraa 3@ Q) 9% g&T Ay &R
feamger ot fruifg wifsT)

o fafse P, R W siguel =t gfew gafe § oiix
S={x—-1, x2-1, x3-1} F1 9gUg
B+22+3x+4 e [S] ? FTH IN &I Yfe
e,

1 3 4 by
A TftA=|-4 2 —6|3Rb=|b,|.
-3 =2 -7 bs

=1 gt A, =b wuft wuifad b, foe W ma
87 oW W Ft Ife wiGw|
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(©)

3 e T,

T (x, y, z2)=Bx+z —-2x+y —x+2y+4dz)
g far mu R3 W Yfgw HWaww 81 R H
wfa eER {(1, 0, 0), (0, 1, 0), (0, 0, 1)} &
qrae] T &1 ST4E T4 hifog |

1 -1 —1]

AIEA=[1 -1 —1|% fau f4f= agug
0 0 -1

1 I |

7.  oaRU Frefafad § 9 &9 9 #2949 99 § 3R &9 9
FHA | AT W & Yfie FIC

(a)

(b)

(©)
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afs W, W, R® &1 sugafeal 2 &z
W, +W,=R? T8 W;nW,={0}.

afe T, iR T, R § R2 3% Zepaoia e
EIA &, 7@ T, + T, Ao 181 2

R2H y - a1 H owEes g gRfia S
3797 YA & SeR B ¥

FHIHTOT 352 - 2xy + 3y2 =4 Afqwaaa &1
frefoa we €

stferafir Sgug (v—1)2 (x+ 1) 3R fafimw
FEIT (x — 1)2aTe! TR} s dara &1 I
EEECH
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