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" The figures in the margin indicate |
- full ‘marks for the que;tions.

1. Answer the following questions: as directed :
| % e BB 1x10=10
(a) Give reason why a line in R?not
passing through the origin is not a
- subspace of R?. v
6a-b i ]
a+b |;a,beR
| —7a :

V-

" (b) Express 'W'='=

as span of two vectors.

Contd.



ta whether the fallowmg f
: _;true or false s

?A‘ ﬁmte d1mens1onal vector Spa
exactly one bas1s :

: -
% )

So)

(d) Fmd the dlmensmn of the Subsp
all vectors in IR3 whose ﬁrstfand .

entrles are equa_l il

o
/ . . N S
3 G

i if
!

{e) O is an elgenvalue of a matnx A 1f .
only 1f A 1s

.Wr1te the kernel of the 11nea
transformatmn T ]R3 —>IR{3 such tha

T(x y,z) (% 0, z)
(h) s Fgand “v. o

—1
then compute W

{l) What 1s the dlstance betweeh

zvectors u (7 1) and v e :
k Plane? s ( 2) 1n th,} J




‘ i

(}) What do you mean by orthogonal

vectors in an inner product space?

: 2 Answer the_following qtre’stions: 5 2><5—10

R e B, - ol
(a) LetA 3 6 andw 1_._

3 ‘Determme if w is in null space of A

- (b) Let:Py be the vector space of all

| g polynomlals of degree atmost 3
e "Are the vectors - -

(t) 1+t2andq() ‘1-t2; 'lr'inearly‘.'

- 1ndependent in:P,? Justify your answer

il R 'r‘lnd tne eloenvalues of the matrlx

8 ”‘”4_ ~o--oT_f ‘,
A=|=2 17 Ve 00
Ls 4 3 e

2 )

(d) Let 8= {bl,bz,b }be a basis for a vector

space. V and T: V—)RQbe a 11near

3
)
i
]
B '
. ‘ |
]. 3 »
i
%

d_ &

i transformatlon such that
4 sl i o 4x2 +5x3
T b, + x,b, + x3b;
, (xl x2 ?Ca 5) = [ .\ ‘x2+3x3
& Sia ;Fmd the matrlx for T relatrve to (B

el A
g 4
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(e) Let v=(1-220 bea vector in g4, Fing
a unit vector u in the same direction
as v.
3.. Anewer any four questions : = Sx4=p,
(a) If a vector space V has a basig
B = {bp bz: b } then pI'OVC that a_ny

set in Vcontalmng more than n vectOrs ,
must be linearly dependent

(b) Let b, = [ ] ’—.[2] and x= [‘]
3 e 1 g
ol 3+2‘5
() Show that the set B = {bl,b }isa
¥ basis of R? e,

(i) - Find the coordmate vector[x]

x relative to @, ,
(c) Given that 2 1s an elgenvalue of the

4 4 A | |
matrix A=[2 1 6 |
' [2 -1 8] |

l

Flnd a basis for. the correspondlng |

elgenspace e :
(d) Prove that an nxn matrix A is
diagonalizable if and 4only if A has n
~ linearly independent eigenvectors.
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ol 7| Onto the 11ne through and

the ongln.,_( ity T b S

g (ﬂ If{u, } is an orthonormal set m an f_f;i
_ fi . inner product space v then show that

e Answer e1ther (a) or (b) from each of the follewing "

~.,f~f.' questlons g _1 10x4_40

¥ %

j' | (a) Fmd the rank and the nulhty of the '_ 1
matnx G S e 10

G S Al BN ’ 0
s g e el iyl % ’ —or

X X 5 B ot BBt s ..,...“.‘.“ i e ot

s R -5 Ssiolune i e
B s sl SR
B A e e

(,»» TS O SRR : < A b R . it e
L e e T Sl s
G e e . « R S o RN e T e N §
2 RN & 5 AL T PRRRANE SIS e 5 o e 0 <
o 30 - k 3 SR = 3 i : VI Eh 2
AT Ry SO TR ARG R 2 N P L ~ g
e

C m e 7] - o o7l e

’ cons1der the bases for R glven
by(B {bl,b} and C {cl,cz} 5+5—-10"



o

W fCS})C&thCly Let T V _)W be
a11near transformatmn Wlth the
pr Operty that




(W) Let Abe a real 2x2 matrix with a

complex eigenvalue
: l e b . . ' ’
A=a bi(b #0) and an associated
eigenvector v in ¢2. Show that

A(Rev) - aRev+bImy énd

A(Imv) =bRev+almv 5
| M21747
0. (a) Let,(l3=j 5, -1|; be ‘a basis for a
| AL1lL2 -

subspace W of R®. Using the Gram-
Schmidt process construct an

orthogonal basis for W.

Hence, find an orthonormal basis.
' ' - 8+2=10
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(b) .What do you mean by an inner
product on a vector space v? |
- Consider the inner product in

R2 defined by <u, V)= 4u,, +‘5u2v2
where u=(u1,ug): U=(?1-)”2)5R2- |
: Ifx=(1,1) and y:(S,—I), then ﬁnd
. and f(xy). Also, show that
in an inner product space V over R,
()= gl T vy e
s 2+3+5=10
e (a) State 'Cayley-Hamilt_on theorem for
matrices. Verify ‘the theorem for the
‘matrix. 2+6+2=10
| IR e 2
M=l-1 2 -1f
TS

~and ;hénce’ﬁnd'_ M |
(b) If possible, diagonalize_ the symmetric‘

matrix _ ‘ 10
B ey et -
A=|-2- 6 -]
_—I -1 SJ
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