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[PART-B: Descriptive]

[ Answer question no. One (1) & any four (4) from the rest]

1. Define subs pace of a vector space. The union of two subs paces 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 1 J

3. (a) Define adjoint operator. (2+2+2+2+2=10)
(b) Prove the following:

(i) (T+S)" = T" 0

(ii) (aTf = liTo
(ill) (TS)" ~ s-ro

(iv) (T)" = T

5. (a) State the Gram Schmidt Orthogonalization theorem. (3+7=10)
(b) Apply Gram Schmidt Orthogonalization process to the vectors

Pi = (1,0,1} f12 = (1,0, -1" P!. = (0,3,4) to obtain an orthonormal
basis

for V.CR) with standard inner product.

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={(l,l,l), (l,l,0),(1,0,0)} of Vl(R).



6. -3 1 0 j

o -3 1 i
o 0 -3 j

(a) Let At = ···..·· ······..··· ·..··..··(·5·..··..1":
: 0 5:,..·· ·1·..5 '1'

: 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

ACt) = (t - Z)"Ct - 3); and met) = (t - z:ict - 3)1
Find all possible Jordan Cannonical form with these conditions.

(5+5~10)

7. (a) Define bilinear form of a vector space.
(b) Let j be a bilinear form in R2 defined by

[(x1, X2),(Yl' Yz) == xi-V1 -+- xzYz
Find the matrix of f in each of the ordered basis {Cl.-1» (l,l)J

(4+6=10)

8. (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
(i) U· = U-1

(ii) uU·":: U·U == I
(iii) < V(u) ,U(1!f)>= < u, v », for all u, 1: E V

(2+2+2+4=10)
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1. A non empty subset Waf a vector space V(F) is subs pace of V if for QJ,p E F and
x.}' E ill

a. (l'+ PEF

D c. (l'X+ PEW

b. (l'X + fly E W
d. a + .By E \iV

2. If V is a vector space over the field K and x, y E .',a E K, then which of the
following is false

a. aD ~ (j

D b. ae -x) = -ax
c. x + y = x + z ~ x = z
d. aex - y) = Q:t - a)'

3. The co-efficient of highest degree term of a monic polynomial is
D a. 0 b. 1 c. 2 d. 3

4. A linear operator T on an inner product space V(K) is called self adjoint if
a. < T(u), 1: >=< v, Teu) >, for all u, v EV

D b. < T(u),,-' >=< U, T(11) >, for all U,lI EV

C. < T(u), I} >= < 1!,'U. > , for all u-. 'J,t E I'
d. < T(u),~·>= < U"J( ~~ ,for all u,V E II

5. The singleton set {!1) is linearly independent iff
a. 11 = C

D b. 11 -:t=. Q

C. 11 is scalar
d. None of these

6. Let V be a vector space over a field F and u, 'If E 1', a E E, then which of the
following is true

a. 1< tl-, t' >! ;::11 'U WG t' II
1< tl-, v> I ~m'U n v tt

7. Consider the following:
(i) Let R be the field of real numbers and W = {(Jr,y, z)lx, y,z E R}

(ii)Let R be the field of real numbers and W = {(x,)',z)}lx,)',z E Q, where Q 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 Ts U -; V is a linear transformation, then the range of T is defined as
a. tv E Vi T(x): }Ii! 0'1'Sfhnr; X E U}
b. {x E U: T(x) = ih for samaC E V}
C. {y E II: T(x) = -x: for some x E U}

d. None of these

9. If);"J; 0 is an eigen value of an invertible operator T , then the eigenvalue of r+ is
a. A b. ).-1 C.0 d. 1

10. If V is an inner product space, then for u(* 0) E \I,

a. Hu I ~ 0 b. Ru rn~ o
c. nu u= 0 d. Bu U> ()

11. The dimension of null space of a linear transformation T is called
a. Rank(T) b. Nullity(T)
c. 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:t; 0 b. A-1 = 0

c. IA I :t 0 d. IA I : 0

13. Let u = (X1.Xz' ~), 11 = (YWZ' Ya) and
{(u.. v) = 3X1Yl - 2XjJ'l + 5XZYl + 7X2;'V::! - 6xlYa + 4xa}'2 - Xa)';, then the matrix
representation A of f is

a. A = (~ ; ~),
3 2 0

b. A= ,(~:1 ~ =~)
300

(
3 -2: 0 ')

A = ,5 7 -6
o 4 -~

d. None of these

c.

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 - en +- a
b. det(T - eI) = 0
c. det(T - el) > 0
d. det(T - en < 0

D

D

D

D

D

D

D

D



15. Let V be an inner product space over a field F and u. E V, a E F. Which of the
following is true

a. ~ au· G> I~IIu I

Db. (a.-~ 1< lall td
c. 1lau.1j= la III-ulI
d. None of these
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16. Let A = (; ; =i)" then the characteristic polynomial for A is
.2 2 0

a. x' + 5x2: + 8x + 4

Db. x:l+sx
c. Xl - 51'1: + 8x - 4-
d. None of these

Course : .

Semester : Roll No : .

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

Db. TTO = T-1

c. r·=T-l
d. None of these

Enrollment No : Course code : .

Course Title: .

18.
(
A 1 0\

If A = 0 A 1~then the minimal polynomial of A is
o 0 AI

a. (t-A)

Db. (t_..l)z
c. (t - A)l
d. None of these

Session : ~.QJQ:-.+.'Z Date : .

.........................................................................................................

a. [(1.1,,11)= -[C11,u)) ~

D b. feu .. 11) = fC1T,u))
c. [Cu, r) = (Co, 11))
d. None of these ~

~ The paper contains twenty (20) / ten (10) questions.

~ The student shall write the answer in the box where it is provided.

The student shall not overwrite / erase any answer and no mark shall be given for

such act.

Hand over the question paper cum answer sheet (Objective) within the allotted time

(20 minutes /10 minutes) to the invigilator.

19. A bilinear form f on a vector space V(K) is said to be anti symmetric if for all
U,vE 1>'__

20. Let U be a linear operator on any inner product space V(K) and I U 0=1 u I, for all
U E U, then which of the following is correct.

a. U· = U

Db. U·=l
c. tr» == I
d. None of these
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