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PART A.— (10 x 1 =10 marks)

Answer ALL questions.

Choose the correct answer :

Which one of the followmg is not true in a vector
space?
(@A a-0=0 Mb) 0-v=0

av=0>a=0

(c) (~ a)v = —(a U) (d)

-1 :
1 -2 1
If A=| 2 | and B= then
0 1 3
3
is defined.
(@) AB ' b) BA
© A? @ B?
0 -h -g
h 0 —flisa matrix.
g f 0
(a) Symmetric (b) Skew-Symmetric
(¢) Orthogonal (d) Inverse ‘

Which one of the fol!owmg is not true for
matrices?

@ W) =@ (B -4
@ (4B)"=BTA" @) |aB|=|B|4|
113
If 3 and 6 are the eigen values of A=|1 5 1
311
then the other eigen value is
(a) -2 m 2
€ 3. d 4
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11.

12.

13.

A homomorphism ¢ from G into G is said to be
an isomorphism if ¢ is

(@) one-to-one (b) onto

(©  (a)and (b) (d) (a)or (b)
FW g isomorphic to F) if and only if
@ n=m (b) n>m

© n<m (d) none

IfdimV =m then dim Hom (V,[) =
(@ m? . ®d) m
©) mn d) n

The dimension of the vector space of all real
matrices nxn is

@ n ) 2n
(© n? (d) None

If Vis an inner product space and if u,v,e V the
angle between u and vis @ then cos@ s -

() u-v w-v
3 Vuudu-v (b) \J[L'Um
() u-u d u-v
g Ju-vdu-v ( ) \H'I.'IL‘\/U_;
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PART B — (5 x 5 = 25 marks)
Answer ALL questions, choosing either (a) or (b).

(a)' Prove that the union of two subspaces of a
vector space need not be a subspace.

Or

) IfT:R®— R® defined by’
T(x y) (x+y,x b7 y) then prove that T is
a Linear transformatmn

(a) If Vis a finite- dlmensmnal over F then any
two bases of V have the same number of
elements.

Or

® If u,u,,.... U, €V is linearly dependent if
some v, is a linear combination of the
preceding ones v,,,,....,U;,_, .

(a) Verify the relation
(u,au,+ bvz) = E(u,u,) + b(u,vg) .

Or

‘ cos¢ 0 sind
(b) Prove that 0 1 0
—sin@ 0 cosd

is orthogonal
matrix.
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[P.T.0.]



14. (a)
(b)
15. (a)
()

Find the rank of the Matrix

S = O
Q o

[~ P~ S TR~ )

- O = O

ifa, b, ¢, d are all different.
Or

-2 2 1 -3 1
If A= v Bie= : =
[mz 3} (2 3] ¢ [2 OJ
then prove that A(B+C)= AB+ AC.
If 4 is an eigen value of a matrix A then
prove that % is an eigen value of A™!.

Or

Find the eigen values and eigen vectors of

B

PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

16. (a)
®)
20. (a)
®)

Prove that the union of two subspaces of a
vector space is a subspace iff one is contained
in the other.

Or

Let T:V > W be a homomorphism of two

vector spaces over F, then prove that Ker T
is a subspace of V.
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Find - the eigen value of eigen vector of

6 -2 2
-2 3 -1].
2 -1 3

Or

Reduce the quadratic form
Tx? +y% +2° —4xy —4xz + 8zy

to diagonal

form.
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17.

18.

19.

(a)

(b)

(a)

(b)

(a)

®)

If Vis a finite dimensional and if W is a
subspace of v, prave that
dimV W =dimV -dimW .

Or

Show that (1, -2, 1), (2, 1, -1), (7, -4, 1) are
Linearly Dependent.

If Vis a finite dimensional inner product
space and if Wis a subspace of V then prove
that

@ V=w+wt

() WnWwh=0

G () =w.
Or

If V and W are of dimensions m and n
respectively over F, prove that L(V,W) is of
dimension mn over F.

Verity  Cayley-Hamilton  theorem  for
0 01

3 1 0f.

-2 1 4

Or
1 -7 3 -3
Find the rank of [7 20 -2 25].
- 5 -2 4 7
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