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Instructions for Students: i) Use of non-programmable calculator is allowed

2) All questions are compulsory

Q.l Choose correet alternative for the tbllowing qusstions (12)
a) LetA and B be non_ enpty subsets of a rector space v.

Ac. B, Then

A) If B is LI then so is A.
B) If B is LD then so is A.
QIf Ais LI then so is B.
D)If B is generating set, then so is A.

b) If tt and (J be vector space of dimension 4 and 6 respectively.
Then dirrtHon(y,U) is
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c) Let V be the inner product space consisting of tinear polytomials' 2

p:[O t]-+n (i.e V consists of pofuomials p of the form

p(x)=ax+b' a,e R),with the inner product defined by

1

\p q) = I pll q@) dx for p'q elr'An orthonormal basis of Y is

0

A)\r, x\ BXl, ,\6) Ofl, (2x-1)JT) o71t,x-)|

d) lf T:tr-+Y is a linear transformation for dim(iz) = n andT has n 2

distinct eigen values then

A) T must be invertible

B) T must be diagonalizable

C) T must be invertible as well as diagonalizable

D) T is not diagoralizable

e) The drmension of the wctor space of all swmetric matrics of 2

ord.er nxn (n>2) with real entries and trace equal to zero is

A')l(n' -n)12\-t B){(n2 +n)12}-r

q1@2 -2n) I 2) -r D){(n' +2n) I 2} -r
D [ 40 -2e -rL1

Suppose the matrix;=l-f A 30 -n lnas 
a certain

lze u -sol
complex nwnbers ]'*0 as an eigen values'

which of the following nambers must aho be an eigen value of A

A)t+20 8)1-20 q20-). D)-20-)"
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Q.2 Atiempt any two of the following. (20 marks)

Show that if Vis a F.D.VS. over F and W is a
subspace of V then, dirnV +dimA(W)=dtmZ

kove that the set of all linear transformation fron a vector
Ynto Y denoted fu Hom(Y,V) is an algebra over F

If T e A(V) then show that T' e A(Y), Moreoyer

, Q\.=r
ii) (S+D'=5'+I'

iii) Q,$'=1s'
,v) (,s0-=r.t'

Attempt any two of the following (16 marks)

a) Let V be a finite d imensional vector space over the

field F. Let W be a subspace of V.

rhen show that .*(f) =.*t n - dtm(w).

If )"eF is a choacteristic /oot of TzA(V) where V is
FDW . Then show that ), is a root of min imal
polynomial of T. In perticalo, T has only a finite monber
of characteristic root in F.

Define bilinear fonn Let V be a yector space wer the field F
dnd \, Lrbe linear functional on Y. If f :Yxy--rF is

defined by f(a,p)=1"(a)12@) then show that f is a
bilinear fotm on V
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Q.4 Attempt any Two ofthe following' (12 marks)

a) Show that if W is a subqpace ofa vector $pace Z(F) then 6 COI

L(w)=7t *6"onverselY.

b) Show that if A,BeF,thendet(AB)=(det/4xdotB) 6 CO4

c) DeJine invx iant. I{ V(F) is a vector space and T :lr -+V 6 CO3

is any LT on l/ , then show that the range of T anil

null space of T anil both invar iant underT '

Q.5 Attempt any Three ofthe following' (12 marks)

a) Defi.ne Tlanspose.Show that if A,Be\ thm 4 Co4

i) (A\' = A ii)(A+ B)'= A'+ B'

b) If V is a vector space over F and T :V -+V is a 4 CO5

linear transformation onV' Sttppose f is a bilinear form

on Y then show that g is a bilinear form fron V xV iato F

defined as g(a,P)= f(T(a),T(B))

c) Let W be the Vector space of all real, polyomials of degree 4 COz

at most 3. Define T : W -+ W by TQt(x)) = p' (x) where p' is the

derivative of p.Then find the matrix of T in the basis $'x'* 'x'l
d) Definelinear Span Showthat I(5) is smallest subspace ofV 4 COI

containing S

Q.6 Attempt any Four ofthe following' (28 mark$

a) StDw that T>O lff T = A-l for some A 7 co4
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b) Show that if T e A(It) has all it's characwistic roots in F.

Then there is a basis of V in which the natr* of
T is. triangular

c) Define matix of f in bilinear forn.k we that afiy n dinensional

vector space V over F and atry ordered basis B forlt,
V o : B(n -, M 

^"(F) 
is an isomorPhim.

d) Pr ove that if V is an n - dinensioncil vector space ovel

the field F. aad B=la,r;.-a,l b a basisof lt.Thenthcre

isuniquety determind basis B'=$t;-',f,| for t
st f,(a,)=00

.) Show that minimat generatiag set of vector space Vis a basis ofV

and conversely every basis of V ls s minimal generating set ofV.
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