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Note : (i) Question No. 7 is Compulsory.

(i1) Answer any four questions from questions 1 to 6.

(iti) Use of calculators is not allowed.

1. a)
b)

2. a)

MTE-02

Show that W :{(x,—Bx,Zx)|xe R} is a subspace of

R®. Also find a basis for subspace U of ®*> which

satisfies R =W @ U. 5
Find the dual basis of {(1,0, 1), (1, 1, 0), (0, 1, 1)} in
R3. 5

If 7.R?.5R? is a linear transformation with

1 0 0
matrix A=|-2 1 0| withrespectto the standard
5 4 1

basis of R?, find A™! using the row-reduction
method. Hence find T 4

P.T.O.



b)
¢)
3. a)
b)
c)
4. a)
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(2)

Find the determinant rank of the matrix

1 -1 2 4
0 2 0 4 . 4
4 -8 8 8

Consider the relation ~ in R2? given by

’(xp-"Cz)'“(yl,yz) iff x1x3 ~ 11y, = 1. Check if ~ is

an equivalence relation. 2
1 2 1

Find the inverse of A=|3 4 0], using the
1 -1 1

Cayley-Hamilton theorem. 5

Obtain the rank of the quadratic form
x2+y2+22+2xy+2yz+22x. 3

Check whether or not # is a binary operation on

S={xe R|x>0}, where x «y = |In (xy)| 2
00 2 2 03

Let A=10 3 2|,P=0 1 0 3
1 01 30 5

and B = PIAP.

iy Do A and B have the same Eigen values. Justify
your answer.



b}
c)

5. a)
b)

6. a)
b)
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(3)

ti) If they have the same Eigen values, show that
if v is an Eigen vector of B, then w = Pv is an
Eigen vector of A. If A and B do not have the
same Eigen values, then obtain Adj (A).

Find an orthonormal basis of g3, of which

1 -3
[Erof“‘\/’l‘—é‘) is one element. 4

If P, denotes the vector space of all polynomials of
degree < n, give two linearly independent elements

P
of%. 3

Find the minimal polynomial of T.p3 _, 3,
defined by T(a, b, c) = (a - b, b, c) 3
Find the orthogonal and normal canonical
reductions of the quadratic form 7x% + 6x7%, +7x3 .
Hence identify the conic represented by
7x% +6x,x, + 7x3 =200 . Also find the principal axes
of the given quadratic form. 7

Find the vector equation of the plane determined
by the points (1, -2, 1), (1, 0, 1) and (1, -1, 1). Also

11

1
check whether (E'E'Ej lies on it. 3

Show that 7:R> — R? :T(x,y,z)=(2x+y—z,x+z) is

a linear transformation. Verify that T satisfies the
Rank-Nullity theorem. 7

P.T.O.



4)

7.  Which of the following statements are true? Give reasons
for your answers in the form of a short proof or a counter
example. 10

i)  If all the Eigen values of a matrix are real, then the
matrix must be symmetric.

ii) If V and W are real vector spaces, with T: V - W
being a linear transtormation then %er T=W.

iti) There are at least three different unitary matrices
of order 2.

i) There are two subspaces U and W of R such that
U W is ecmpty.

v) If the determinant of a matrix is zero, then the matrix
cannot be diagonalised.

SoSood
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(5)

.3.3.-02

IR STy shrased (.Eh.d.)
|ATd udie,
= 2019
ufes® aremme : i
wq.21.3.-02 : Wasw dsmfia

qaT ;2 qug ] [stferenaT 3w : 50
(FeT & : 70%)

e : (i) ¥ GO 7 HT HFIH &1
(i) o7 T&I 1T 6 TF A & fagt an 399 & 3w oy
(iii) FTPA] F FIT F &) AT T B

1, %) fegmufs W:{(x,—Sx,Zx)Ixe R}, R? &Y ws Iyanfy

21 R F 3wwmf U, S R - we U # 9gE Rl & @
R ff Fa Fifdm) 5

@) R3H{(1,0, 1), (1, 1,0), (01, 1) F &F YR 79

Eai 5

2. &) A T:R3 >R ifew wqw 2 o R® % o

1 0 0
m%mﬁawz«l{—z 1 0} 2, 79 UfeR T
5 4 1

fafr & A1 3 hifse) 57 @ T 99 i 4
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{6)
frefafaa smer i arfos St 7@ il

1 -1 2 4]
0 2 0 4| A
4 -8 8 8

(x1,%) ~(y1.y,) TR 3 wa@ AR xyx, —yyy, =1
g fGw T g2 ¥ wEg ~ Al S FRE e~

qoadl §9Y B 2
Fefi-gfiees wia g
1 2 1
A={3 4 0
1 -1 1
1 wfam F/a i 5
gl @muTa x2+y2+22+2xy+2yz+22x H AT
¥ i) .3
Sita IR fo6 », S ={xe R|x >0} w fg-amur whean 2
1 A8, SR xsy = | In (xy)] 2
00 2 2 0 3
aaefitm A=|0 3 2[,P={0 1 0| 3MB=P'AP
101 305

3
i) T AR B T UH THH B ? 3 Il gfE
EAIEL
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i) AfE 3% g WM wAE B, o fewmsy fk 3fe o, B
I ARY 8, 99 w = Pu, A o 3gH aiew 3 afe
A 3R B IMFH 7H 99 & B, 79 Adj (A) I

Hifm)
R3 o Toh UHT YEHE e SMuR §id shifwe faed

1 . -3
(715 e ‘
e P o <n % vt agudl H afew wnfe w5 Fefa
& B, 1%2 % 2 geha: @ad JEgd dfw) 3

g wA@@ g3 g3 % Al wge W FRT
S T(a, b, ¢) = (a ~ b, b, c) g IRATEE 2 3
Teemt wwema 7x%+6x1x2 +7x% & Aifems 3K gEmT=

Tafges wwTererm 1 BT 389 RE 722 + 6,1, + 722 =200

R it wiea vgenfu) fon e feamdh wmema & qem
g Hft @ Hifem) 7

famgati (1, -2, 1), (1, 0, 1) 3 (1, -1, 1) grr fwif@
THA o1 Al T gra Hifay) o8 off site shifse fe

111

=7 (EIEIEJWWW@H%? 3

feemm % 7:1k% > R? T{x,y,2)=(2x+y-z,x+2)

Waw s 2| wentua e 6 T ifd-smm s
H P T B 7

P.T.O.



(8)
7. Takafea # 8 #R-1 wu g0 8 ¢ ag-sadfa ar yfd -3¢

A A9 39U % RO F913Y) 10
iy A ey < @t swEta WA arealaes g1 @ Jnegg duid
g |

iy Afe vt Wanfas afgm @i 2 s T: Vo W
gk ww R, qW = W
iii) I 2% A A A d7 3T~ ek AR B B

iv) B AT QummEE usttwifs ot u~w
Tt R

v) afg AegE & arive I R, O gy fawug aE 8@

TeRdT 8!

Soeood
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