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[ Answer question no. One (1) & any fi 4) from the rest |

1. Define subspace of a vector space. The union of two subspaces of a (3+7=10)
vector space is a subspace if and only if one is contained in the other.

2. (a) State and prove the Cayley Hamilton theorem. (2+6+2=10)
(b) Verify this theorem for the following matrix.
2 -3
(5 =

3. (a) Define adjoint operator. (2+2+2+2+2=10)
(b) Prove the following:
DT+ =T +5
(i) (@) = &T"
(ii)) (T8) =85"T
VMY =7

4. (a) Define linear dependence and linear independence of vectors, (2+2+6=10)
(b) Examine the linear dependence or independence of the set of vectors
S={(1,1,1), (1,1,0),(1,0,0)} of ¥ (R).

5. (a) State the Gram Schmidt Orthogonalization theorem. (3+7=10)
(b) Apply Gram Schmidt Orthogonalization process to the vectors
By =(1.0,1} B, = (1,0,—1), B, = (0.3,4) to obtain an orthonormal
basis
for ¥ {R) with standard inner product.



== -1 -8
8 =3 1
-0 -3
(@) Let M = 51
g5
51
‘~ 0 5

Find the characteristic polynomial and minimal polynomial of M.
(b) Suppose the characteristic polynomial and minimal polynomial of an
operator T are respectively
at) = (t- 2yt -3 and mit) = (£ -2)%t - 3)*
Find all possible Jordan Cannonical form with these conditions.

(a) Define bilinear form of a vector space.
(b) Let £ be a bilinear form in * defined by
flag 22 (0e. V2] = 24y + X235
Find the matrix of § in each of the ordered basis {{1,—17,{1,17}

(a) Define self adjoint operator, unitary operator and normal operator.
(b) If U is a linear operator on an inner product space V(K), then show
that the following conditions are equivalent
Do =v1
MU =vu=r
(i) < ¥ Ur)>=<uv> forallu,veVv

(5+5=10)

(4+6=10)

(2+2+2+4=10)
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Choose the correct answer from the following: 1X20=20

1. A non empty subset W of a vector space V(F) is subspace of V if for &, § € F and
X,yEW

l:l a. a+ BEF
¢. ax+BEW
2. If Vis a vector space over the field K and x, v € ¥, & € ¥, then which of the
following is false
a. ab=0

‘:‘ b. ai{—x) = —ax

Cllixid y — @ iy x =2

b.ax + fyeW
dat Byew

d alx-v)=ax-—av

3. The co-efficient of highest degree term of a monic polynomial is

RigeEe b.1 o2 d.3

4. A linear operator T on an inner product space V(K) is called self adjoint if
a. <Tlww>=<v,T(u)>, forally, veV
b. «T{u) v >=<uT{)y>, forallu veV

D C. <Ttur >=<vu>, foralluveV
d <TluLy >=<uw >, forallu,yeVy

5. The singleton set {1} is linearly independent iff
a v=_=_

:l b. v+ L
c. wuisscalar
d. None of these

6. LetV be a vector space over a field F and u, ¥ € ¥, @ € F, then which of the
following is true

a. l<wr={=luilivi
b. [cwv>|<iulivi
BE ¢ |RwvE{ziulfivi
d lzwv>isivi/iui

7. Consider the following:
(i) LetR be the field of real numbers and W = {(x.y. z}|x. v.z € R}
(ii) Let R be the field of real numbers and W = {(x,y. z)}|x. ¥, z € @, where @ is the
set of rational numbers.
Which of these is a vector space of ¥ (R}?
a. Only(i) b. Only (ii)
c. Both (i) and (ii) d. Neither (i) nor (ii)

8. If T: U~ V is alinear transformation, then the range of T is defined as
a. [veWV:T(x) =y forsomexe U}
b. {xeU:T(x) =0: forsomele V}
c¢. {vewiT(x) =—x:forsomex €U}
d. None of these

9. If 1 % 0 is an eigen value of an invertible operator T, then the eigenvalue of T™* is

a1 b. 17! 0 d.1
10. If V is an inner product space, then for u{= 0) € ¥,
a fluliso b.fulzwb
¢ lul=0 diui>0
11. The dimension of null space of a linear transformation T is called
a. Rank(T) b. Nullity(T)
¢. Range(T) d. None of these
12. If A is a matrix of order n, then A is invertible if and only if
a. A#*0 bat=0
¢ |4| %0 d.|4] =0

13. Letu = (x,wxz. X3 ), v= 6’1&'2’ yg} and
[l v) = 3x3yy — 2%yY7 + 5X¥y + 7% — Bap¥s + 4a3), — %37y, then the matrix
representation A of f is

a. $ 319
A= (D 2 1)
3 .2 9
-1 1 -1
A= ( 142 -1)
3 8D

¢ 3 -2 0
A=|5 7 —B)

0 4 -1/
d. None of these

14. If T is a linear operator on a finite dimensional vector space V and scalar c is an
eigen value of T, then
a. det(T—¢cl)*0
b. det{T —cl) =0
c. detdT—¢l) >0
d. det{T—el)=0

]

]

B =2




15. LetV be an inner product space over a field F and u € ¥, @ € F. Which of the
following is true _
a. laul>faflul
l—_—] b. lauli<jajful
¢ llaul| = lalilull
d. None of these

16. 3" 1=l
Leta = ( 2 2 = 1), then the characteristic polynomial for A is

202 A
a. ¥*+5x*+Bx+4

|:] b. xa + 5x
c. ¥-5¢%+8x-4
d. None of these

17. A linear operator on an inner product space V(K) is said to be unitary if and only if
a I =)

b. TT* =711
[:I ¢ T'=T7%

d. None of these

18. A1 0
IfA = ( g.i 11 then the minimal polynomial of A is

\0 0 A/
a. (t-4)
b. (-1
B c (t-i¢

d. None of these

19. A bilinear form f on a vector space V(K) is said to be anti symmetric if for all
wveV____
a. f(uv)=—f(nu))
] b fan=fea)
¢ f(uv)=70.)
d. None of these

20. Let U be a linear operator on any inner product space V(K) and § U =} u I, for all
2 € U, then which of the following is correct.
=

b =1
'———] ¢ UU=1

d. None of these
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