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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) Show that the vectors V;=(2i, 1, 0), 4
V,=(2, -1, 1) V3=(0,1+i,1—1i) formabasis
for €. Also find the coordinates of the vector
(1,0,1) in the ordered basis {V;, V,, V,}.
(b) Let T be a linear operator on R3, defined by 6
T(xq, %o X3)=(B%y, X=Xy, 2x1+X,+x3). Is
T invertible ? If so, find T~ 1(x;, x,, x5) for
(x1, Xy x3)eR%. If T~ doees not exist, find
the minimal polynomial of T.

2. (a) Consider the basis B={(1,—1,3), (0, 1,—1), 3
(0, 3,—2) } of R3. Find the dual basis of B.

(b) Give an example, with justification, of a 2
2x 2 matrix which is not orthogonally

o 3 1
similar to 2 _5
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(c) Consider the real vector space 5
W = {ay+a,x+a,x% +a,x3 | ai €R}.
Check whether or not W; and W, are
subspaces of W, where
Wi={ag+ax+ a2x2 + a3x3 |ag=a,, ai eR}
Wo={ag+ayx+arx?+azx® | ag—ay+a,—a,
=0aieR}
Further, for those that are subspaces, also
find their dimensions.

3. (a) Find the eigenvalues, and bases for the 4
eigenspaces, of the matrix

01 2
A=12 2 22
11 1

(b) A scientist has placed three types of 6
bacteria, labelled B;, B, and B; in a culture
dish, along with certain quantities of
nutrients, labelled N, N, and Nj. The
amounts of each nutrient that can be
consumed by each bacterium in a 24-hour

period is given in the table below.

B, B, B,
N, | 4 2
N, | 3 1
N; |7 5
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(b)

The table tells us, for example, that each
bacterium B, can consume 4 units of Ny,
3 units of N, and 7 units of N ina 24-hour
period.

Set up a system of linear equations to find
out how many bacteria of each type can be
supported daily by 4200 units of N;, 1900
units of N, and 4700 units of N3. Further,
solve this system of equations by using the
Gaussian elimination method.

Apply the Cayley-Hamilton theorem to find

-11 0
A=|2 0 2
1 0

A~1 where

Let V be the real vector space of polynomial
functions of degree at most from R into R
with inner product on V defined by

<f g >=[ft)g®ar.

Apply the Gram-Schmidt orthogonalization
process to the basis {1—t, 1+t, t2} of V.
Would you get the same orthogonal basis if
you applied the process on the basis

{1+t,1—1t,t%}? Give reasonsfor your answer.

5. Consider the quadratic form :
Q(x) =3(x% +y? +2%) + 2xy + 2yz + 2zx.
Find its orthogonal canonical reduction and its

principal axes. Hence identify the geometric
object represented by Q(x)=10.
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(b)

Let f: R=>R and g : R—R be functions

defined by f (x)= and g(x)=x%+1.

x*+1
Find gof. Check whether it is one-one and
onto also.

Let V be the linear span of
{(10,1),(-1,1,0), (0,0, 1) }.

Complete { (2,3, 1), (=1, 0, 2) } to form a
basis of V.

Find the adjoint of the matrix given in
Q. 3 (a) above. Hence find the inverse of the
matrix.

7. Which of the following statements are true and

which are false ? Justify your answer.

(a)

(b)

()

(d)

()
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Similar matrices have the same minimal
polynomial. _

Every linear transformation maps a linearly
dependent set of vectors onto a linearly
dependent set of vectors.

If the eigenvalues of an operator have
absolute valuel, then the operator must be
unitary.

For any two non-empty sets A and B,
AC AXB.

A three - dimensional vector space has only
two distinct proper subspaces.
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TH.E13.-02

ETaeh SATTH ShTEdd
wATa udtet
SH, 2012
ifws® aEEwy : T
w.2tE.-02 s steriva
g ;2 g2 Sifeeman 31 : 50
(FT H70% )
Te: F G 7 FEACA S FH I T6 § T fahdl
TR Fv & IW T Fegersdl F FIT I H
3rgafa Tet &1
1. (a) feEmu f& wfaw v, =(2i,1,0), V,=(2,-1,1) 4
Vy=(0,1+i1-i) % foaq anem smm &)
TG SMER (V, V,, Vo) | |few (1,0, 1) %
frdwien ot 9@ FST)
() uH faeT, 6
T(xy, X9, %3) = (3xy, X1 — Xy, 2% +xp +x3) BN
TRenfyd R3 W & Has darsE 81 T
AV B2 ARG T A (¥, Xy ¥5)eR3 & foQ
T~ 1(x,, x,, x4) T I Al T~ 1 oh1 A
T & A T 1 21feus agus I it |
2. (a) R3=1 ® B={(1,-1,3), (0, 1,-1), 3
(0, 3,—2) } ST B T 5a ATHR FM HI |
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(b)
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Teh T 2 x 2 g &1 IFga Sqrao difsg st 2

SHEEF B _;] F IE T 7

rifas wicw wafy 5
W= {ag+a;x +a,x2 + a5x> | ai eR} AT

it it fF W, TR w,, W &t sogafal §

1 7, STl

W1 = {ag+a.x +a,x2 +a3x3|ay=a,, ai R}
Wy={ag+ax +ax?+asx® | ag—ay+ay—a,
=0,ai eR}

THE M, W SyeAiEEl € S fomd ot g
HifeT |

01 2
ana{gA=k i _ﬂﬁansﬁmﬁ% !
M 3R YR F1a ST | 6

TF A9k 7 ©F dad @i § B, B, 3N B,
AT T FehR 1 st oK W # Ny, N,
RN, Tfed 9w aell w1 $o am=d @i | 24
He ® oafy ¥ yw dRifan g7 @
B, B, B;
N; 4 2 6
N, 3 1 2

Ns |7 5 2




(b)

e % A 39 wiferes @ war =o€ &, B,
ST 24 W § N, F 4 TFEE N, B
3 THTEET 3R N, 1 7 $H15a @1 gl ¢ | I
ThR & ey S gfafes Ny =1 4200
sETEA, N, #1900 THEAl 3R Ny #4700
THTEAT, T UFA 8, GHH! IaT o o forg s
e frepra T T8 AR, 39 qHEH
a7 FQ F fog meEE e fafy
1 FEAT HitsTC |
A~ @ FA F fau weft-fieed v o

-11 0
aﬁmaﬁAz{z 0 —2‘}

11 0

TR ST V R @ R ¥ tfus @ aifyss 2 9«
IR SEIE HerHl 1 aRdfa® diew THE R V

W< f, g> = [ f(t) g(t) dtgrr whesrifom

AMAY TUAHS @IET V. F AER
1—t, 1+t t2} W am-fme Aifawiao giwa
1 YA Sife ) afe o7 adt ghea v F SR
(1+t, 1—t, t2} TR AR HLA, O 1 TR &1
Sifereh SR 9TH FT 2 379 T o I Fd15T |

5. fguw qHem
Q(x) = 3(x2 +y2 +22) + 2xy + 2yz + 2zx WY | THHT
wiferen fafeq Tama i 39 T&A 319 I i1 59
TE Q(x) = 10 gN Frefa sefidta g 1 ve=f |
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(b)

()

W?ﬂﬁ"{f:R—)RSﬂTg:R—)R,f(x)=xTi_—l

3ﬂ?g(x)=x2+1mqﬁmﬁﬂtﬁ?%| gof A1
HITY 39% 3, |9 FiSC 5 1 78 Theal
3R aTTsgTel § 91 e

A e v

{(1,0,1), (=1,1,0),(0,0,1)} &I Fa= fagfa &1
V & YR s & AT (2,3, 1), (-1, 0, 2))
%! U HIfT |

SW 3 (a) H fau T e w1 He@ew WM
FIVU | 30 TE, 3THE F kA F1d HIFoT |

frerfafad 4 4 =9 9 99 T e o *59 A Iw

&2 T SW & gy wife)

(a)
(b)

()
(@)
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HHEY SRl o 198 9gu8 TH9MH 8 §)
forelt oft Yo Ewiawor & Tod T Washa: s1fsa
qfeen & 9= &1 yfdafssd woh Wawd: snfaa:
el 1 qq== g 81

g fohdl 9oRe & |ft miam & frdy
A1 8, & HhRSE Uensr By

Torgl <1 ATaa 9=l A SIRB & felt A< A xB.
T fafia gfcw v &t Faa o -
e 3 Sugdat it §1
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