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Note : There are seven questions in this paper.
Question No. 7 is compulsory. Do any
four questions from Q. Nos. 1 to 6. Use of

calculator is not allowed.

1. (a) Show that the eigen values of a self-

adjoint operator are real. 2

(b) For the linear operator T:R? > R?
defined by :

T, y,2)=(x—y+22,2x+y,—x —2y+22)
find range of T and kernel of T. 5
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2. (a)
(b)
3. (a)

[2] MTE-02
Let the characteristic polynomial of a
matrix A be x%-5x%+2x+1. Is the
matrix invertible ? If yes, then express
A7! as a linear combination of AZ A
and I. If no, then justify your answer. 3
For the basis B={1,0,-1), 1,1,1),
(2,2,0)} of R3, find the dual basis
of B. 4
Find all the eigen values, their
corresponding eigen vectors and

dimensions of the eigen spaces for the

matrix : 6

-9 4 4
A= -8 3 4
-16 8 7

Check whether the vector (1,3,4) is in

the linear span of vectors

(1,0,-1),(0,1,1) and (1,1,1). 2
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(b) Reduce the quadratic form
8x2+2xy+3y2 to a normal canonical

form, giving  the  corresponding

coordinate transformations. 6

(c) State the Cauchy-Schwarz inequality.
Verify the inequality for the vectors

(1,0,-1,1) and (1,1,0,1) in R*. 2
-1 2 -2

4. (@) For A=| 1 2 1|, find A7 by
-1 -1 0

using row-reduction method. 4

(b) Define the following and give an

example : 4

(i) Norm of a vector in an inner
product space
(11) Symmetric matrix

(¢) Define the signature of a quadratic

form. Find the signature of the

quadratic form xl2 + x% —x% —xi . 2
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5. (a)

(b)

(c)
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Check whether the set :

S= {(al,az,...,an) eR"|q; > 0}

is a subspace of R” or not. 3

Check whether the following system of

equations can be solved, using Cramer’s

rule : 5
Xx+y+z=3
2x—y+z=1
x+2y+2z=4

If yes, apply Cramer’s rule to solve the
system of equations. If no, use Gaussian
elimination to solve the system of

equations.
If v,vy and vg are linearly independent

vectors 1n a vector space over C, show

that v, +vy,v5+v3 and v} +vy are also

linearly independent over C. 2
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6.

(a)

(b)
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Show that the set of all 3x3 upper
triangular matrices with entries from
R 1s a vector space over R under usual
addition and scalar multiplication of

matrices. The a basis for the vector

space. 8
1 1 2

Show that |@ 1 0[=0 for infinitely
0159

many values of a and b. 2

Which of the following statements are true

and which are false ? Justify your answers

with a short proof or a counter-example,

whichever is appropriate : 2x5=10

(1)

(i)

If a matrix is diagonalisable all its
eigen values are distinct.

If V 1s a vector space of dimension 7
and U and W are two subspaces of V
such that dim (U)=2,dim (W)=6 and
dim(UnW)=1,then V=U®W.
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(11) Diagonal elements of a Hermitian
matrix are always real.
Gv) If T:R?> > R? is a subjective linear
operator, then ker (T) = {0} .
(v) If T, and T, are invertible linear
transformations from RZ to RZ, then
T, +T, 1s also an invertible linear

transformation.
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MTE-02
Tk SUTET Shidiehd (Sit, ST, Ut)
e aireT
fegwR, 2025

.2 E.-02 : aer semIivT

AT ;2 HUS AR aH 3T : 50

T : 39 GY7-9F H Gid G979 &1 97 G&AT 7 a7l

U7 &1 1 T 6 % PIZ AN J97 T | Hohele?
&1 TN 7& BT &

1. (%) foEmRt fF T @Ea™ 6RE & AR 9H
Arfe B & | 2

(@) T R T:R? » R? & fau, 5 :

T(x,y,2)=(x—y+2z,2x+y,—x—2y+22)
)1 IR ®, T & IR iR T =t sifte
A HIfST | 5
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() "M AINT g A o1 SAfqenarfies sgus

x3—Bx%+2x+1 T T THE HHAU
g2akE, @ AT W AZA MRIF
THH T99 & ®Y § Fad Sifeg | afe T&f, @
379 3T i gfte ifeT | 3

2. (%) R® & amarR B={(1,0,-1),(1,1,1),(2,2,0)}
B =T 50 STTHR A4 I | 4

-9 4 4
-8 3 4
-16 8 7

TG 2R i IR smeh wufted it fam
1A hifed | 6

(@) TR A = % A HH, 3T

3. (%) S it f& afgwr (1, 3,4) wfes
(1,0,-1),(0,1,1) 3R (1,1,1) =+ o=
foregfa & & =1 =& | 2

C-2478/MTE-02



[9] MTE-02

(@) fdeme Tl w1 Fad g fgE g

o~

3x2 + 2xy +3y? & yam fafed gu=ma 4

TG ST | 6

(1) RA-vars sT|fieR & aasel RY # @fiew
(1,0,—-1,1) 3R (1,1,0,1) & fou smafas

1 TAMYT HITSTT | 2
-1 2 -2

(F)TER A=| 1 2 1| & foau d9fw@-
-1 -1 0

oA fafy gra AL 3 Sifse 4

(@) frafatad =1 aftafog sifse ik T e
SIEIE 4

() T AR O FEfe § TH 9w &1

RIEED

(i) wAMHT A"
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(1) e fgardt woema o1 foeeh 9Rwrfa sifsw)
foema wwema a2 + 12 —x2 —x2 o Togeh T
HifSTT | 2

5. (%) Wit sifg foh Ig=aa :

S= {(al,aZ,...,an) eR" | g; ZO}

R” 1 SUEHIE T o1 7l | 3

(@) St wifse f& fafafea ade e =@

s e deafrmsiagram s = . 5

x+y+z=3

2x—y+z=1

x+2y+2z=4
g ‘=’ @t TR e @ B fafy @ 5@
Hifse | Afg ‘=& @ wHeR R A1 T
! faarm fafy | g1 i)

(M 3R vy,v, 3R v, C W TH Fie FAfE H
faerd: wad €, @ @R v, +vy, 0y +05

3R v, +vy W C Wfeda: @a= gl 2
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() fgeree & R 9 wfafic a 3x3 3UR
IS TRl 1 FH=ad HER0 SR SIS

3R U & 9y R W TH |icy §Afe ¥

wfey Tufte & fau sy Jd wifsT| 8
(@) fe@mru f& ¢ 3R b & 3F<d: &2 AF
& fou 2
11 2
a1l 0]=0
01 b

. Tr=fafed o 8 @ -9 F99 T 3R hE-9

HYT A T ? T SN ! Yfte T oy udta a1

gfa-Sew g ANE, S e : 2x5=10

() 3t ww sere ool &, @ U smeime
= %

(i) afc vV fom 7 =ren = dfgw wmfe ©
dR U iR W wmfie V & suemfseat €
e far dim (U) =2,dim (W) =6 3R

dm(UnW)=1,dd V=UOW I
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(iii) wF BOREE oo & fawdl stema whem
ST B |

(iv) afe T:R? 5> R? & or=ifced o
TR 8, @ ker (T) = {0} |

(v =T, @ T,, R* & R* d& IchAvia
Word w0 §, A T+ T, ot SForAE
e TR |

XX XXX

C-2478/MTE-02



