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Note : (i) There are eight questions in this paper.
(it) The eighth question is compulsory.

(itt)Do any six questions from Question one

to question seven.

(iv) Calculators are not allowed.

1. (a) Define a symmetric matrix and give an
example. 2

(b) Complete the set S = {(1, 1, 0)} to a
basis R3. 3

(¢c) Determine the equation of the plane
spanned by the wvectors (1, 0, 1) and
(17 17 _1) 3

P.T.O.
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(d) If the matrix of a linear transformation

(e)

®

(a)

with respect to the standard basis is

-1 2
{ ) 2} find the linear transformation. 3

Check whether the vector (1, 0, 2) is an
eigenvector for the linear transformation
T :R3 —> R3defined by T (x, y, 2) = (x + 2z,
2x —z, 4x + y + 32). Find the corresponding

eigenvalue. 2

Check whether the matrix :

-1 6 -3
-2 6 -2
-1 2 1

satisfies the polynomial equation

(x-2) =0. 2

Define the coset of a vector space. If
W = {(x,y)lx—3y :O} is a subspace of R2,

describe the coset (0, 2) + W. 3
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Let B = {(1,1,0),(-1,0,1),(0,—1,1)} and
B ={(1, 1, 0), (0, 1, 1), (1, 0, 1)}. Find Mg .
7

Let Vi be the subspace of M, (C) of all
n X n hermitian matrices and let V2 be the

subspace of M, (C) of all n x n skew

hermitian matrices. Show that
M., (C) = Vi + Va Check whether
M, (C)=Va2 @ Va. 5

Obtain an orthogonal basis for C3 by
applying the Gram-Schmidt orthogonal
process to {(i, 1, 1), (¢, 0, 2), (0, i, 0)}. 7

Check whether or not the matrix :

2 0 7
A=i1 1 -1
0 0 1

1s diagonalisable. If it is, find a matrix P
and a diagonal matrix D such that
P-1 AP = D. If A is not diagonalisable, find
adjugate of A. 6

P.T.O.
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Let B = {oy,0y,05} be an ordered basis of
R3  with o, =(1,1,-1),a,=(1,1,0) and
o5 =(1,0,0) . Write the vector v = (a, b, c) as

a linear combination of the basis vectors
from B. 2

Check whether

le{{a b}a,b,ceR}
0 ¢

forms a subspace of Mz (R). Is
b
W, = {{a },a,b,c eR,a>0,c> O}
0 c

a subspace of Wi ? Justify your answer. 4

Check whether the following system of
equations can be solved using Cramer’s
rule :

x+y—z=2
x+3y+z=6
x—2y+z=1

If ‘Yes’, solve the system of equations using
Cramer’s rule. If ‘No’, solve the system of

equations using Gaussian Elimination. 5
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Find the conditions on &,b, and b, for

which the following set of equations is

consistent : 6

Xy + Xy + X3 —%, = by

Consider the linear operator T : C3 —» C3

defined by :
T(zy,29,25) =2, +(1+1) 25 +125,

Find T*. Is T self adjoint ? Justify your

answer. 4

Let T : R2Z —» R3 be defined by
T (x,y) = (x,y, x + 2y) and S : R3 - R2 be
defined by S (x, y) = (x + y, y + 2). Suppose

that B1 and Bs are the standard bases of R2

and R?. Check that [T o 8] = [T] ! [S]2.8

P.T.O.
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Find the vector equation of the plane
determined by the points (1, — 2, 1),
(1, 0, 1) and (1, -1, 1). Also check whether
(1, 1, 1) lies on 1t. 3
Let R* = {x eR |x > 0}. Show that R* is a

real vector space with respect to ® and O,

defined by a®b=ab and a®a=a%Va,

beR",aeR. 6
1 -1 1

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

the Cayley-Hamilton theorem. 5

State the Cauchy-Schwarz inequality for
inner product spaces. Verify the inequality
for the vectors (i, 1, 0) and (1, 0, 7). 2
Let A be a 3 x 4 matrix. Write down the
elementary matrices with which, when we
multiply on the left, will perform the

following row operations on A : 2
(1 Rz - 3Re
(i) Rs > R;-4R,
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7. (a) Find the orthogonal canonical reduction of
the form x”—2y?+2z% — 6xy — 6yz and its
principal axes. 8

(b) Find the current flow in each branch of the

following circuit : 7
C | I A JT E
I 4 45 volts !
!
1 Ohm § 1 Ohm § 3 Ohms
; b
: - 27 volts g :
g SR L ‘3 [l g
D I B |

8. Which of the following statements are true and
which are false ? Justify your answer with
short proof or a counter example, whichever is

appropriate : 10

(a) If V is a vector space, W1 and Wz are
subspaces of V, then W1 U W3 is a vector

space.

P.T.O.
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For any real value of 0, the matrix

{cos 0 —sind

) 1s invertible.
sin® cosH

There is no 3 x 3 matrix for which the

minimal polynomial is x2.

If for uev (u, v) = 0 for all veV, V an

inner product space, then u = 0.

The nullity of the transformation

T : R3 > R, defined by
T (x,5,2)=x+2y+z

is 2.
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fom™ e (|E)
(. uq.9S . )
qATd giret
A, 2024
suw.ETE.-141 : ek semioa

qug ;3 92 AfshdH 3k : 100

FS : () TG 99T 97 H HS g B
(i) TS F97 T S7fard 2l
(Gii) 999 =& 1 9 7 d& FHiZ 9 ©: F5T

HIT
(iv) AR P FANT HT AFAMT TET 2
1. (%) U GafHa 3o gRwfud +ifST eIk &
SEHFERU IS 2
(@) "¥9== S={(1,1,0)} ® W *&® R’ TH
MR RN 3

() g (1, 0, 1) @2 (1, 1, — 1) g fa&qq
TUAA % GHIHT ST Yo sifsm| 3

P.T.O.
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If AM% YR % Wuw TH  fEw
Wmaﬂa{gﬁl ﬂ g, d Ya=w

EY0 HeRTfe| 3
Sta witve % (1,0,2), T:R®>R?,
T (x,y,2)=(x+ 2z 2x—2, 4x +y + 32) g
fefd Weaw wu=RU & foau wE sEe
Tfer &1 Wd smeHA o fashifery) 2

-1 6 -3
Sire sifse fom g | -2 6 —2} ERRH
-1 2 1

TR (x-2)° =0 F HI= HI@ T A
Tl | 2
T Tig Tfe &1 98 99=ad uRwifd
®IfSTl e W={(x,y)lx-3y=0}R*> I
IuEAfe €, @ e "H=Ed (0,2)+W
Juie FHIQ| 3
a1 @ifsT B = {(1,1,0),(-1,0,1),(0,~1,1)}
IR B ={1, 1, 0), 0 1, 1), 1,0, 1.
Mp 3 hifs) 7
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O ST Vi, My (C) &1 | n x n

eftida omegel #1 SUHg=Ta § SV,

ooft fawm-sfda eege @1 SuHH=E 2
feamy f& M, (C)=V,+V, ia &HifSC

& M,(C)=V,®V, | 5

{G, 1, 1), G, 0, 2), (0, i, 0)} W UH-T¥He
dAifaentertor fafyr &1 9= s € &
Teh JEME difoch MR Fehiferq) 7

2 0 7
1 1 -1

fapoifa & =1 = Ak = @ e

WW%WA—

~

p 3R fawol smee D faeifey fem

P'AP=D| afk A fawoHa = ¥, @

A F1 e@eS A i 6

P.T.O.
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() 99 ST B={a;,0,a,)R® & faQ T
F@ R ¥ SR o =(1L,1-1),
ay=(11,0) ¥R ay=(1,0,0)1 @R
(a,bc) ® B & Hiwt & Haw d=a &

®q ¥ fafau) 2

4. (%) <= wifsT T .

W ={g ﬂa,b,ceR}, M, (R)
1 YT T FA

W':ﬂg b}m&ceR@>0x>0}W&
c

1 ITHARE B T ST &1 g Hifsw) 4

(@) = iy fo frafafaq aeor e
W fem 9 ' fFar 1 @har @
Tl : 5
X+y-z=2
Xx+3y+z=6

x—2y+z=1
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Ife ‘21’ @l R W 9 wHiew e &6l
T &iftSw) afg ‘AE @ M feor |
TR ™ sl BT ShifSiq|

(M) b,b, AR b, W Widey frkferm oo
6

fTefetad geieLr e 99 ©
Xy — Xy —Xg +X, =by

Xy + Xy + X3 —%, = by

(&) T:C* > C?
T(z),29,25) =2, +(L+1) 2, + 125,
1 —-1)z + 224,12, +25)
g1 uftnfod Yfgw wo=Ron fifsel T+ T
FIT F1 T WHFT T ? 3T W hlI
gfte wifsa) 4

(@) HF s .
T:R2 > R3,
T(x,y)= (x,5,x+2y) 7 S:R*> > R?,
Sy 2=ty yt+z)

P.T.O.
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g} uRefid s e §1 9 ot
B, 3R B, R? 3 R® & WH&h &N 2|
sitg I % [T° 5] 52 = rr]gz[sjﬁj| 8

(M fagei (1,-2,1) (1,0,1) W (1,-1,1) B
freifita wmaa o1 wikw @ o
Y 7@ ff S w fF(1,11)

A T © 91 R 3

6. (F) UM fifNT R* = {x eR |x > 0}| fS@Ey f®
R'® 3R 0 & 9N T ardigs afew
gafe 'l a@b=ab, aOa=a®
Va,beR',acR | 6

(@) &fa-efieed wa &1 7@ & 8
1 -1 1
11 1
0 1 1

A= HT FohH A@ T 5

() hI¥T-vardS et odEyl | (7,1,0)
3R (1,0,i) @& fau i e
hifSTq| 2
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(M) AF AT A TH 3x4 I T

TRt eegg fafau fSesl A &t a6
WF  PH &H W A A W

o [Ny T

frefafea dfea w@feward s . 2

(1) R2 = 3Rz
(1) Rs > R5—-4R,

7. (%) fgumd "wemd x2 —2y% +2% — 6xy — 6yz I

olifoes fafed 9aMaA @ HIfST S9HT
7= A9 9 1 &It 8

(@) ffafad 9wy &1 99 I 5 o

gdTe A hifeld : 7

C Jl {1 é > - E
— e » |
|
I4 45 volts !
1

1 Ohm § 1 Ohm § 3 Ohms

; L

2 2 27 volts g :
3 |

D A ——| '

! B
2 Ohms

P.T.O.
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8. frfefad ool ® 4 SH-W wUH T R
HH-T H A 8 ? A IW H YT ThH
Y 34 A TR g e, St ot 3faa
2| 10
(®)afk vV % FiEw gHfe € 3R W, 3R W2

V &1 sumdftedt € @t W, oW, ot Vo
STEHfE 2|
(@v & fedl @ a«fas 9@ & fau

{cos@ —sin e} -

sin® cosO

(M) & FfFf 3 x 3 oMeE T T fowe
sfeTe Tgug «° 2l

(M AR weV & fag, Fdft veV & fau aflg
(u,v)=0 B W&l V TF @ PH afw
e 8, @ =01

() T:R*>R, T (xyz)=x+2y+z 5N

ufteifoa s dhRe &1 g 2 2
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