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Answer the following questions as directed :
1x10=10

S
(@) Let A= 1 -3 "2] and ii=| 3
5 9 1 5

Check whether i is in null space of A.

(b) Define subspace of a vector space.

() Give reason why R2 is not a subspace

of RR3,.
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(@)

State whether the following stateme?
18 true or false :

“If dimension of a vector space Vész
P>0 and S is a linearly depend

(b)

w52} L]

B =1{b,, b,}. Find the coordinate vector

subset of V, t i re the’ ;
Halemace s hen S contains mo | [x];; of X relative to B.

) If % is .an eigenvector oi;hcﬁ z 3
corresponding to the eigenvalue 2 (c) Find the eigenvalues of A= 3 -6
what is A33 ?

11

Y ;?;gntotwg’ Square matricesAarldBaﬂ (d) Let P, be the vector space of 1,?31

© Similar ? polynomials of degree less than e;tion

@ X o=1-99 4) then find 1] to 2. Consider the linear transform

in :
T:P, » P, defined by

M) Find a unit vector in the directio” iy Find the
_ | 8/3 T(ao +agt +azt2)= By T with
oo 2 | matrix representation [T]p of

2
. = 1, t: t E
(i) Undss el S " ? respect to the base g { }
b n two ve
0 aDnd ¥ are orthogonay to each Othero[ Fel B
efin =,
vector:, °Tthogona] c:omplen.'lent J2 32
1 L
Answer the f : ()  Show that the matrix A= ) 3
OHOng Questions 5 5¢1 V2 1
' i 3
a) Sh f
(@) OWthatthesetW= X -xy?—o}
; gl has orthogonal columns.
10t @ subspace 2
of R2, 38 Contd.
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3. Answer any four questions : 5x47)

(@) Let S={v1’v2,---,vp} be a set in U

?rector Space V and H= span (S) X
%f one of the vector in S, say
1!3 llnear' Combination of the ot
€ctors in S, then show that

(e) Ifg=[§}anda=[ :] then find the

orthogonal projection of § onto & an
write §j as the sum of two orthogonal

vectors, one in span {ii} and the other

orthogonal to u.

linearly dependent and the subseto ’
S1=5-{u,} stin span H 2+% ) 1f W =span{x,, x,} where x;=|1/
' 1
(b _ -
} S(}::W that the set of all eigenvector“ _]_‘
: responding to the distinf' 3
genvall_,‘[es of S f
i ; a X | 1 ;
linearly 1ndependvt3nrtl Crma ¥2=| 3|, find a orthogonal basis LT
(© Letw g 2 :
Vand ];eia S‘%bspa(:e of the vector s?asct H_ 3
of W, g, iRearly independent S% j w.
necessafjc:wt;h ? ‘ Scan be extend” gy
. ’ 0 . r Wwin
dimWw < dimy . i questione:t:he r (a) or (b) from each of the {%ﬂ)?4= 1 (g)
%) Find a spanning set for the null space
@ 1f g o Phad of the matrix :
=3 = _ -7
3.5"3 Find an -8 & -1} 1
3 3 A= 1 =2 2 & =
DVertible magriy o il oy s B =% B T
matrix p uch and a diago” .S this spanning set linearly ~10
that 4 = ppp-1. " Independent ? e
em\ Contd.
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(b)

)

(b)
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(I) If a vector space V has a baSiS{
n vectors, then show that et
basis of v must consist of exat
n vectors, '

(8):Find a basis for column spa®’
the following matrix

- =

1 4 0 2 -1
- 1 3 12 1 5 5
2'8 1 3 2
S 20 2 8 8]
f
2&:1116 ®igenvalue ang ejgenvecto” :r'
spondlng eigenvectors
2 f
Matrix 3 #
|:3 ‘6:1 24‘8
Let T be

dimensiona linear operator on 2

Vector n

T _Space Va ¢ 0[
Cyclic SU.bSpaC

Non-zerp vector

(a)

(b)

(i) If
agv +a,T(v)+ ... + a,_ T* 1 (v)+ T* (v) =0,

then the characteristics polynomial
of T, is

F@)=(=1)(ag +ayt + ... +axat "+ tk).
6+4=10

(i) Define orthogonal set of vectors.

Let S ={a,, iy, ..., i} is an

orthogonal set of non-zero Yectors
in R", then show that S1s lmea.rlg
independent. 1+4=

(i) For any symmetric matrix Shgw that
any two eigenvectors from dlfferen;
eigenspaces are orthogonal.

Define inner product space. Show. thIRith
the following is an inner product 11
(u, v) = duyv, + 55UV,
2
Where i = (ul’ UQ), = (vls UQ)G R

Also, show that in any inner product
Space Vv,

w, v < |u]-|v], vu.veV-
(<l fol, viveV

Contd.



7. (a) (i)

. Total number of printed pages-8

Consider the bases ,B={b1»b’

and 7={cl,c2} for m2 whef

and Cy = e

of coordinate matrix from 7 ¥

and from g to .

(i) Compute Al0 where
A=[4 ‘3]
2 -1}1°

State Cayley-
matrices. Veri

(b)

matri 3
atrix M=|:__1 ;‘] and hence€
M-1,
——
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Hamilton theorem
fy the theorem fof

7], find the cha’®

f
{
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directed :

Answer th ~ tions as
e following ques 1x10=10

S

'2] and =] 3|

(Q) Let A:( 1 -3
-2

-5 9o 1

Check whether ii is in null spacc o

(b)
(c)

Define subspace of a vector space-

. ce
Give reason why R? is not a subspa
of B3
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