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BACHELOR’S DEGREE PROGRAMME
Term-End Examination

June, 2011

ELECTIVE COURSE : MATHEMATICS
MTE-2 : LINEAR ALGEBRA

Time : 2 hours Maximum Marks : 50
(Weightage 70% )

Note: Q. No. 1 is compulsory. Attempt any four questions
from Q. No. 2 to 7. No calculators are allowed.

1.  Which of the following statements are true, and 10

which are false ? Give reasons for your answers.
(@) There exists an invertible 3 X 4 matrix.

(b) No skew-symmetric matrix is
diagonalisable.

1 214 j+5k o
(c) N (i-2f), 30 and (2i+j—k)
form an orthogonal basis of R3.

d If the characteristic polymial of a matrix is
poly
(x —1)2 (x — 2)2, then its minimal polynomial

can be (x—1)2

(e) {IGNOU, -1, 0.05} is a set.
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2. (a)
(b)
(©)
3. (a)
(b)
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Let R* ={x e R| x> 0}. Show that R* isa
real vector space with respect to @ and O,
defined by a@b=ab and

aGa=a%vy a,beR* and a e R.

Let S and T be linear operators on R3,
defined by S (x, v, z) = (z, x, y) and
T (x, yo z) = (0, y, z). Show that
{T.S}g=I[T]g.[S]g, where B is the standard
ordered basis of R3.

Let (V, <, >) be an inner product space.

If W is a subspace of V, define.

W+ ={v € V|<u, w>=0 for all w e W}.

Show that w* is a subspace of V.

Let T=R*>5R3> be defined by
T (x], .\'2, ‘C3, \4) = (x1 —'xz, x—l —x3, x3+x4).

() Find a basis of the range space of T
and also of its null space.

(i) State the rank-nullity theorem and
verify it for T.

Reduce x2—4xy+y2 +642 (x—y)+21=0
to standard form. Hence identify the conic
represented by this equation.
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5 (a)
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Consider T : R>— R?, given by

where B is the standard basis of R3. Is T
invertible ? If so, find T~ (x, y, 2) for (x, y,
z) € R3. If T ! does not exist, find the
minimal polynomial of T.

Find A, where the adjoint of A is
1-1 2-5i
2451 1+ |

Check whether the binary operation =
defined on Z by axb=ab?, is.

(i)  commutative ;

(i)  associative.

Find the eigenvalues, and bases for the

eigenspaces, of the matrix

>

1
— = N
N W N
N

Is it diagonalisable ? If yes, find a
diagonalisable matrix P such that P~1 AP
is a diagonal matrix. [f A is not
diagonalisable, find Adj (A).
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(b)
6. (a)
(b)
(c)
7. (@
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Use the Gram-Schmidt process to find an
orthonormal basis of R? from the basis
B={a;, a, as}, where a;=(0, 0, 1) ;
a,=(0,1, 1) and a3=(1, 1, 1). Do you get
the same result if this process is used on
{ay, a3, a1} ? Give reasons for your answer.

Verify that 8 : R* - R, given by

6(x,yzt=(xyz),
is a linear transformation, and find its
Kernel. Also, give two distinct elements of

R%er (8)-

If uy, u,, uy are elements of a vector space V
such that u;+u,+u3=0, show that

[{uy, uptl =[{uy, usll=[{uy, usll, where [S]
denotes the linear span of S.

(i) ‘The product of 2 unitary matrices
need not be unitary’. True or false ?
Why ?

(i) If T is a unitary operator with
characteristic polynomial T?+aT +1,
show that T" = — (T +al).

Use the Gaussian Elimination method to find
the value of a so that the system of
equations.

¥+ (a+4)y+(4a+2) z=0
2x+3ay+ Ba+4) z=0
x+2(at1)y+Ba+4) z=0
has (i) a unique solution ;
(ii) infinitely many solutions.
Further, find the solution set in each case.



(b) Letf: R—-Rand g: R-—»R be functions 2
defined by f (x)=x% and g (x)=x+2.

(i) Find fog and gof.

(i) Is gof 1-1 or onto ? Justify your
answers.

(c) Fora field k, prove or disprove that k x k is 2
a field.
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T TGS 1 FA @G o) T aeT2 97 7 4 fohgl
T g9 F ST ST SRR F AT FA FT
Al TRl &
1. frfafaaddsm-FFeA g siian-9e@a? 10
94 3T & fAU o FaE |
(a) TH FTHAUNT 3 x 4 g 1 TFeTed B B |
(b) 1S oft faom wmfaa oo famoia =& Sm 2|

© F =2, 7 3R (2i+j—k), R®
T e TR AW 2 |

(d) =fe fodl sireqE w1 Afvaarfos sgus
(x—1)2 (x—2)2 %, T9 3H AeTs3 I8
(x—1)2 81 Hehell 1

(e) {IGNOU, -1, 0.05) T% 9= T|
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7 ST R* ={x e R | x > 0}. Te@my %
R*, @ 3R o & 9% T giias qfey gafe
g, W& o3 o aeb=ab 3
aoa=ﬂ"va,beR+3ﬂTaeR§I'{T'qﬁ?ﬂﬁﬂﬁ%l
W?ﬁﬁQSGﬂ"{T,S(x,y,z)=(z,x,y)3ﬁ'{
T (x, ¥, z) = (0, y, z) G TR R3 R s
Honw €1 fRemn & (T.5)5=[T]s[S]p &
B, R3 w1 HIeh Shidd STTER §1

| WY (V, <, >) T SR oA gEfie ¥
afe w, vV %1 StaEfie € a9
wl={veV|<v,w>=0¥[‘lﬁweweﬁfﬁq}.
1 ity wifse

feamu fiF Wi, V ¥ T syaEfe §)

HH ST T=R* - R3,

T (x1, xp X3, Xg) = (X7 — X9, Xy —X3, X3+ 2Xy).

SR foenfia 21

() Tt ofer gafe R = e 9 &
YR F1d HISC |

(i) SIfa-Yraa T9a 1 HUF g 3R T
o 8 et wifsw



() x2—4xy+12+6y2 (x—y)+21=0F AFAF 5
®Y § EAG HITC | TH TG Te=H it fF
g gt fRe wiwa = frefua war §

W&l B, R3 1 A SMER ¥1 1 T 9oy
T2 ARETAM (v y, 2) e RBF ATT 1(n, y, 2)
F1d swifee | afe T =1 i =& &, @ T
1 U3 FEIE T HITST |

(b) A ¥ ®HIfST, FE A ®1 FE@eT 2
1-i  2-5i
2450 14 | T

() = HINT F ab=ab? 51 Z W aftenfg 2
fgemumd Hfswans,

() wafatEg €@ A,
(i) GeEd T A TE
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5. (a)

MTE-2

SR

2 1
A=11 1
1 2

& ARITHM 3R ATl & SUR T4
T | o T fasmoiia § 2 A &, @ o
faepoiag =g P ¥ Sifey fome fag p-1
AP faavt s 811 afe A famoia 76l 8, 9
Adj (A) T ST

- e WhH A Fh SER B={ay, ay, )
Y R3 1 FHHE ifeeh SR A6 e, el
a;=(0,01); 0,=(011) R ay=(1, 1, 1)
g1 Afe s TEH F {ay, a3, o} W AT TR
ST, 1 0 GHE 90T ITH BN 7 9 SWFH
R TR |

N W N

Wﬁﬂmﬁﬁe(x,y,z, f) = (x,y,z) s
qﬁﬂﬁﬁB:R‘l—)R‘%W%\f@? EYIaLoT %, IR

w afe mm wf N ). F @

STTT-3TeN Aa9d ot S|

’J’ﬁ{u.l,uz,u3@mwva?®m

T u +u,+uy=0 79 feamy

[{uy, ul] = [{uy, vl = [{uy, uy}], 5@ [S), S F

tfew famgfa & fefud & 7

() ‘&0 TE fF 2 e gl 1 uHwaA
Ufepr B’ 98 HoH 9§ A1 I ?
4 ?
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7. @)

(b)
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(i) T Ao agTE T2+ oT + 1, 31l
tfF® gerF B, a9 fe@ry fs
T'= — (T +al).

TeEE e fafy 9 « % 9 9 J| wifsg

58 for TetE-fem
x+(a+d)y+(da+2) z=0
2x+3ay+ (Ba+4) z=0
x+2(a+1)y+Ba+4) z=0

® (1) g wd
(i) STHdd: F TA B THHK A

Hifs

EIERSIIEL f:R—aRaﬂ'{g:R—aR,f(x):x?»

3R g (x) =x +2 5 IR wer 1

(i) fog IR gof I FIfTC |

(i) T gof 1-1 ¥ 1 T=BTEH & ? 3T S
1 itz HIfHT |

4 k % for g o0 sifrg s 6 kxk o
GRS
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