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Before ansuwvring the questions, candidates should ensure that they
huroe been supplied the correct and complete question paper. Nu
complamt in this regard, will be entertatned after examimation.
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Note : Attempt five questions in all, selecting, one question
from each Section. Question No. 9 (Sechion-V) i
compulisory..
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SECTION - |
qug — |
1. (a) Let R be the field of real numbers. Check whether

w = {(x, y, 2) : x, y, z are rational numbers} is
subspace of V;3(R) or not.
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ar dfe s R arefas deqsd & a9 8, dra #if
B w =~ I(x, v. 2) 5, y, z uftig deand B) vi(R) @
kaqﬂ|

"'- S = {Illavl f'""'z’ﬂ] is a bﬂﬁi.‘i ﬂ'E V(n' thm f‘\l"(."ry

element of V can be uniquely expressed as a linear

combination of ©,v5,.....0",, and conversely.

R V() ® AT S vy,vp,..0,) B, @V &
wo% od B R &9 8 % fus dJaem # w9 A
01,09 ety N FER A8 aen fm o w2

Extend the set of vectors (0, 1, 2), (2, -1, 4) to form
a basis of R?.

RIFJIMT AR BT IRTWO, 1,2), (2 1, 4) 3

dz W AT

If w is a subspace of a vector space V(F) and u, u' ¢
Vothenw +u =i+ iff v —n’c w.

g% w Uk GRw @A V() @ oF JuEEfe & A
u, u c V,E'ﬁwv u = w + u gE AT Faa ol
H—u e w.
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Show that transformation T:R? > R? defined by

T(x, y) = (x, x = y, x + y) is a lincar transformation
and is one-to-one but not onto.

Ramd & I(x, v) = (v, x ~ y, x + y) T SRIRE
Rads 7:R? >R’ & YWaw i ¥ ol oba
A sreers a8 b
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1),
Find a linear lransl’nrmalmn which maps (L L1
(1,1,0), (1,0, 0in R to(2,1),(2, 1), (2. )N R’

o Yorw qftad= ma &Y, @ RY A (1,1, 1), (1L 1LO)
(1,0, 0)& R? & (2, 1), (2 1), (2,1) gfafafza s 21

Let 7 : U1 —» V be a linear transformation. Then :

LU/ker I = T(L)

qET T U > Vo W oftgds &h a9 -

U/kerT = T(U)

Find a linear transformation T:R3—pR3 whose

range is spanned by the vectors (1, 0, -1) and
(1,2 2).

s W ofmds 1:RP HR?P sm &t R @
AqFeT (1,0, -1) M (1, 2,2) zrw &0 g ¥
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Let T, U -» V and 5V » W be two linecar
transformation. Then :
(i) if T5Ty is onc-one, then T} is one-one
(i) if 15T, is onto, then 15 is onto
AT, U > VAT T, Vo WA Y R
LT

L)

. (a)

(»)

) 9 T, H-oEd @ 1, osand
Gi) a1y, sresEs R, @ 1, wrenes

1t T:R* >R be a lincar operator defined by
T(x, v. 2} = (x + 2, X - 2, ¥}, show that T is invertible
and find T 7',

a T:RY >R, 1, v, 2) s (x vz, x -z y) BN
ot ox Yas aftaizr &, @ Red B 1 awer B
st 1! o wh

Let T be a linear operator on R? defined by T(x, y)
= (4x — 2y, 2x + y). Find the matrix of T w. r. L. 10
the basis B = {(1, 1), { 1, 0)). Also verify that :

(T, Bl 1U, B] = [T(L), B]

QL T(x, y) = (dx - 2u, 2x + y) A qftwfEm RS
9 oF Was AqleT B AN B = (1, 1), ( 1, 0)} ®
| 1 W e S At e ge s awiie &5t R

[T, Bl UL, B] = [T(L]), B)

Find the coordinates of vector (1,
basis (1, 1, 2), (2, 2, 1), (1, 2, 2).

1. 1) relative to

FET (1, 1,2), (2.2,1),(1,2,2) $ &hw dwy (1, 1,

1) 3 Pwie ma Al
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vy -V
7. (a) Let V be an inner product space. Then |<u, v > | <
flull.-Nvll forallu, v e V.
TV & AaRE S @ ¥ BT j<u, v > < i

Jolf forallu, ve v

(b) Every finite dimensional vector space is an inner

product space.

4% URET Wl dRT @Y & AidRE IOE QAW

L{

8. (a) Let T be a linear operator on a unitary space V(C).
Prove that : https://www.mdustudy.com

T=0iff <T(a)x>=0forallac V
g T % ghed 88 V(C) W s Taw e B
e &t & :
T=0iff <T{x)x>=0Vforalla e V
(b) Let S and T be lincar operators on a finite
dimensional inner product space V(F). Then:
(i) (F+5S)*=1"+5"
(ii) (7TS)* =5*T"
gt s o 1 uE qftfta smarh aniafts sar &€
V(F) o s siqzr 8 aa ¢
(i) (T+S)y=1"+5"
@) (TSYy =S°T°
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9. (a) Prove that R is not a vector spacc over C.

Rrg #fm B R, ¢ W &Ry gafte Fé@ &

(b) Examine the lincar independence of the following
. 3
set of vectors : {(1, 2, 3), (1,0, 0),(0,2,3)}in R™.

R 7 ¥7ex 3 Pr=ffaa /¢ {1, 2, 3), (1,0, 0), (0, 2,
3)) A Was @dxwar #@ A9 Fh

(¢) Determine whether the following mapping is

linear transformation or not. T R3 - R? defined
by T(x,y.2)=(x + 1,y + 2).

T T, oy, z) = (x + 1, y + 2) @@ o

.. «T:R* s R%
il .

(d) Let T: U — V be a homomorphism, then ker T is a
subspace of U.

HR AR T U > V UF gt B, @ ker T U
# T Iqgnfe B

0 1 0]
(e) Find the eigen values of the matrix | 1 0 0 :

o o0 1
0 1 {ll
MyFe (1 0 0@ 39w 0= & T e
0 0 1]
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and
(N Find the norm of the vector u = (2, 3, 6)

normalize this vector
AR u = (2, 3,h)ﬁwmﬁaﬁm$ﬂaﬁ(ﬁ
A H
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