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The figures in the margin indicate
Jull marks for the questions.

1. Answer the following as directed : 1x10=10
(i) Is R2(R) is a subspace of R3(R) ?

(i) Let A be a 5x4 matrix. If null space of

A is a subspace of Rk then what is k?

(iii) Let S be a subset of a vector space
V(F) and S contains zero vector of V.

Then S is
(A) linearly independent
(B) linearly dependent
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(C) Both linearly independent and
linearly dependent

(D) None of the above

( Choose the correct option )

(iv)- :Wirite the standard basis of the vector

' space of polynomial in x with real co-
o ‘efficient of degree < 3.
i 3 it )
‘»1;:", .’-'j.f'. i
:'r;'_\, S
~Eq(v); “The eigenvalues of a triangular
" matrix are the entries on its main

diagonal.” (State True or False)
(vi) Define inner product on R".

(vii) Which vector is orthogonal to every

vector in R" ?
(viii) How do you explain dim W =1

geometrically where W is a subspace
of the vector space IR{3(]R§) 2
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(ix) Let A be the 4 x 4 real matrix,

Lledeo B O B0
O oo

A
DO W DR
IS AR L oW

Then the characteristic polynomial
for A is

(A) x?(x-1)2
B) (x-1)2(x+1)?

(@) %A(x+1)
(D) None of the above )
( Choose the correct option )

(x) What do you mean by the length of
a vector in R" ?

Answer the following questions : 2x5=10

(i) Let V be the vector space of all

(@)

functions from the real field R to R.

Show that W={f: f(7)=2+f(1)} is
not a subspace of V.

Show that every subset of an
independent set is independent.
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ISNG 3
(ii) Let A= and v=| , |.Isva
SFRID -2

eigenvector of A ?

(iv) Let T be the linear operator on R®
defined by T(a,b,c)=(a+b, b+c, 0).
Show that the

_xy-plane = {(x,y,0): x,ycR} is

“ 1
'é ,3 = T—lnvarlant subspace of R3.
;.‘:’ i Ol .1 & 7 4 ;
@) Let <y =[6} and U =[2]. Find the
'»** SR ,.9#£h6gonal projection of y onto u.
3. Ahswer any four questions : 5x4=20

(i) Prove that the non-zero vectors

vlUy My fare linearly dependent if
and only if one of them is a linear

combination of the preceding vectors.
@) “Let v,,v;,1% 5V, be'non-zero

eigenvectors of an operator T:V —» V
corresponding to distinct eigenvalues

M3y s s A, . Prove that vj,v,,....,v, are

linearly independent.
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(iii)

(i)

(vi)

Let A and B be two similar matrices
of order nxn. Prove that A and B
have same characteristic' polynomial
and hence the same eigenvalues.

25 4O
Let A=|0 1 -1|. An eigenvalue of
ON20 1

A is 2. Find a basis for the
corresponding eigenspace.

o)
Let A= [_4 1]. Find a formula

for A%, given that A = PDP! where
1 1 o 20
P=[-1 -2] and D‘[o 3]-

Define orthog_onai set. If

= {ul, Wyt up}’ is an orthogonal set
of non-zero vectors in R”?, then prove
that S is linearly independent and

hence is a basis for the subspace
spanned by S.
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4. (i) If a vector space V has a basis
' B= {vl,vz, Ceees vn}, then prove that any
set in V' containing more than n
vectors must be linearly dependent.

"Also show that every basis of V must
consist of exactly n vectors. 5+5=10

‘OR

Let U and V be vector spaces over the

same field. Let {u;, uy,....,u,} be a

basis of U and let v,,v,, ...., v, be any

arbitrary vectors in V. Prove that there

" exists a unique linear mapping

f:U >V such that
.f(ul)‘= Vi, f(u2) =V, “":f(un)= Vn 10

(i) Find the eigenv_alués and eigenvectors

S 4 ’
of A= [1 2] . 10
 State Cayley-Hamilton theorem for
matrices. Use it to  express

" 2A°-3A*-A?-4] as a linear

-1 2

polynomial in A, when A=[ 3 1].
10
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(i) Let T be the linear operator on R3,
defined by

T(x,y,z) = (2y+Z) x_4y2 3JC)

(@) Find the matrix of T in the basis
{e,=(1,1,1), e,=(1,1,0), e;=(1,0,0) }

(b) Verify that [T][v].=[T®)]. for
any vector e RS3. 4+6=10

OR

An nxn matrix A is diagonalizable if
,and only if A has n linearly
" independent eigen-vectors. 10
(iv) Define  orthonormal set and
orthonormal . basis in R™ Show that

{upuz:ua} is an orthonormalbasis of

- R3, where ‘
JVIT] . [-yNB] - [-14es
u =| 1/J11 u,=| 2/J6 Uz = -4/J66
YVIT | 1/v6 | 7/J66
| 1+1+8=10
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OR * |

Def'me 1nner product space Show that
the following is an ifiner product in R2:
'(.-u, v ) = XY= XYy — XYy +3XY5

where: u=(x;, x,), v= (y;, ¥3)-
Also show that for all u, v in R2

Jusolsul+lo]  2swm10

o
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