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

1. Answer any ten questions : 1x10=10

(i) “A plane in R3 not through the origin
is a subspace of R3.”
(State True or False)

(i) If the equation AX=0 has only the
trivial solution then what is the null
space of A?

(iii) Suppose two matrices are row
equivalent. Are their row spaces the
same ?
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(xiv) Which vector is orthogonal to every

(iv) Let A be matrix of
order m x n. Wh .
the aclzolumn space of A and Rm™ a?; vector in R"?
e (xv) Is inner product of two vector u and v

in R" commutative ?

(v) Is the set {sint i
,cost ; linear
e perdent, } inearly (xvi) “An orthogonal matrix is invertible.”
in C[o,1] ? (State True or False)

(vi) What is the dimension of zero vector (xvii) If the number of free variables in the
SPACCEE equation Ax=0 is p, then what is the
dimension of null space of A?

(vii) If Ais a 7x9 matrix with a two-

)

(xviii) Let T be a linear operator on a vector
space V. Is the subspace of {0} of V
(viii) “0 i 1 T-invariant ?
1s an eigenvalue of a matri i
only if A is invertible.” rix A if and

(State True or False) 2. Answer any five questions : 2%x5=10
(x) Let A be an nxn i (i) Show that the set H of all points of R2
s ek sher of the form (3r, 2 + 5r) is not a vector

determinant of A is Zero. Is A

invertible ? space.
(x) E(fehe.n t‘w{vo I';ﬂatrices A and B are said to (2 4 -2 1
similar ¢ i) 7 Lett ' g=pdnt Lge 7 g) [~ and>let
(xi) Define complex eigenvalye of a matrix I e
(xii) Let an nxn matri . H
. natrix has n disti <
eigenvalues. Is it diagonalizable ;tht - -2
~| —1|. Is u in null space of A?
(aii) What do you mean by dis it P
two vectors in Rnp ctween 0]
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(i) In R3, show that the set

W:{(a,b,c):a2+b2+c251} is not a
subset of V.

(iv) Let B (t)=1, By(t)=t,P,(t)=4-¢. Show
that {B, p,, p, )

; is linearly dependent
in the vector sp i

ace of polynomials.

(U)f §Let A= 16 ' e )
o il = _g|- Examine

whether y is g eigenvector of A.

(vi) The characteristic Polynomial of a 6 x 6
matrix is ,15_4,15_12,14_ Find the
cigenvalue of the matrix

(i) Show that
triangy]
element

the eigenvalues of 2

B : .
Matrix are just the diagonal
S of the matrix.

(Ulil) Let U::(J__g 2 0

: . Fi '
Uin the same di) nd a unit vector

rection as p,

(ix) Let uz["z £
1 and U:[ :' Compute

1
u.,v
U.uy:

4

(x) Suppose S={u,uy, ..., u,} contains a

dependent subset. Show that S is also

dependent.
3. Answer any four questioné ; 5x4=20
2 4 -2 1
(i) Let A={-2 -5 7 3|. Find a non-
3 57 =8 ©

zero vector in column space of A and a
non-zero vector in null space of A.

(i) If a vector space V has a basis
B= {bl, ), SLAIRIR 1] }, then prove that any

set in V containing more than n vectors
must be linearly dependent.

(i) Let B={b,b,,..., b,} be a basis for a
vector space V, then prove that the
co-ordinate mapping x-—>[x]5 is &a -

one-to-one linear transformation from
V onto R™.

3 (Sem-5/CBCS) MATHC 2/G 5 Contd.



(iv) Prove that similar matrices have the (vii) Find the range and kernel of

same characteristi nd s
© characteristic polynomial a b
hence the same eigenvalues. T:R? 5> R? defined by y X-yl

(v) Is5 an eigenvalue of o 4. Answer any four questions : 10x4=40

N W O
N O W

(i) Find the spanning set for the null space
of the matrix

-3 6 -1 1 -7

W
b T A=1—22:;—1_
ULl st edes i 2 -4 S -1
75 F|and x:{‘f}.smw
| 0 %4 i) Let S={vyvsil, v, } be a set in a
that qf vector space V over R and let
| has orthonormal columns and H = span {v,, vy, ..., v, }. Prove that—
U] <] .

(a) if one of the vectors in Sis a linear
combination of the remaining
vectors in S, then the set formed
from S by removing that vector still

(vii) Fi
) Find a QR factorizatiop, of

L 0 .0
sl TN spans H;
o a5 E (b) if H=#{0}, some subset of Sis a
lerilin basis for H.
5+5=10
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1]
() Let V be the vector space of 2 x 2

(iv)

S . .

tg’zme.tnc matrices over R. Show

CO_OrCC:.lm V. =3. Also find the
Inate vector of the matrix

A:{ e =10
-11 _7 | relative to the basis

{L; ‘2}, SR DN b
RS —5]

Bica 5+5=10
€llne 5
that anans lsgona-l-iZable matrix. Prové
if ang onl matrix 4 js diagona\liza't:'l‘3
Independep, M A has n linearly
(@) t eigenvector, 1+9=10

£ ShOW th
: at i :
lri\liertible i»lls an eigenvalue of a2

(b) 1t o

Cigenyalye, ‘n are the

S of A, then show that

. e, ,
elgenvalues n are the
(0]

tggé the matrices 4 and A’
eSOf A) have the sam®

3
3

atrix A if and only if

gl g
(vi) Compute A® where A:[z _1]

(vii) Define orthogonal set and orthogonal
basis of R Show that S = {uy, tp, Us}

is an orthogonal basis for R3. Also

6
1| as a linear

express the vector ¥ =
i =

combination of the vector in S.
(1+1)+5+3=10

(viii) Let Vbé an inner product space. Show
that—

@ (©0)=(02)=0;

() (wv+ w) = (u, v)+ (u, w)

where u, v, we V;
(¢) Define norm of a vector in V,
(d) For u, v in V, show that

| )| <lul]v]-

2+2+1+5=10
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(ix) W
) What do you mean by Gram-Schmidt

I) 2! ) p

is a basis f,
or a SUbs
pace n
define p, = W or R™ and
1

v2 = x2 - xz'vl

S U

()

Define orthogonal complement of a
subspace. Let {u, Uy,..Us) be an
orthogonal basis for R° and
y =y +...+Csls" If the subspace

u,} then write y as the

in Wand a vector Z
w. Also find the

W = span {th,
sum of vectors Z1
in complement of

UI.U2
3 i distance from Yy tO W = span {ul:uz}’
3=x-23U  X3.0
V1.0, v Vs -1 S 1
----- 4 where Y = 5, wm=|-2%" 2.
ado lRe S T 10 1 7k
p "‘-xp---__e____lv _xp U, 1+6+3=10
U it i p-Uy g
1 U2.v2 2 cv o Ut
p-1'“p-1
then {
vl:v i .
basis f #“4p} s an orthogonal
or
W. Also if Wit oot oo g
10 X2
3
hel‘e x 1
LSS5 » Xn =
el - 2 Construct an
Orthogy
naj baSls {v
Uy} for W.
1+6+3=10
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