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PART A — (10 x 1 = 10 marks)
Answer ALL questions,

Choose the correct answer.

Which of the following is a subspace of a vector
space R*?
(@ W={a,00)/acR)}

(®) W ={Ka, Kb, Kc/K e R}
© W={a,a+1,0)/acR)}
(@) W={a,0,b)a beR}

The norm of the vectors in V,(R) with standard
inner product (3, -4, 0) is ————

(@ 3 ® O
© 5 @ -4
3 -1 2
The rank of the matrix is |0 1 -3| is
6 -1 1
(a) 2 ®d) 6
© -2 @ -3

For what value of k is 3 a characteristic root of
31 -1

3 5 k.

3 k -1

@ 5 (b) 2
© -1 d 3
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10.

11.

Let V' be a vector space over a field F and W, a
subspace of V. If T;11_>TV17 defined by

T(V)=W+V is a linear transformation, ker?7 =
(@) {0} ® Vv

© {1 @ w

If S={(2,0)} in V,(?) then L(S) =

(@)  {(x,0)/xe I} )
©  {©,0) @

{(0, x)/x e R}

{(0, 2)}

The vectors (a,b) and (c,d) are linearly
dependent iff -
(@) ab-ecd=0 (b)
() ab-=bc=0 (d)

ac—-db=0
ad-bc=0

T:V, i
2(R) > V,(R) given by [gin{) cosd

respect to the standard basis then the linear
transformation is

0s¢ —sind
cos Sm]with

(@ T(a, b) = (asin@+bcosf,- acosf +bsing)
(b) T(a, b) = (acos@ + bsin@,- asinf + beos )
() T(a, b)=(—asin6+bcos(9,acos()+bsin6)
(& T(a,b)=(-acosd+bsind, asind + bcosH)
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3 00
The eigen valuesof |5 4 0| are
3 6 1
(@ 3,4,1 ®) 3,53
(© 3,00 @ 1,1,2

PART B — (5 X 5 = 25 marks)
Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 250 words.

(@) (@) Prove that the intersection of two
subspaces of a vector space is a

subspace.

(i) Prove that the union of two subspaces
of a vector space need not be a

subspace.

Or
() Let V be a vector space over a field F'. A
non-empty subset W of V is a subspace of
V iff uuveW and @, fe F=>au+ pvelW.
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12. (a)
)
13 (a8
)
14. (8}
(b)

17. ()

(b)

)

linenrly
Prove that any subspace of a 1

independent set i inearls independent
(813
Prove that & = {0, 0.0, (0, LOL(LLD} =a
basis far V', (F)
et V' be the st of all continuons real

valned  fonchione  defined on  the cloeed
mtetval [0.1] Prove that Vs a real innef

product space with inner product defined by
1
{f.£)=[1m0 e dr
L]

Or

1ot V7 be a finite dimensional inner product
gpace. Let W be a subspace of V', Prove that
WH=W.

non-singular  matrix

Show that the
/1 2 1
A= L3 l] satisfies the equation
42 -2A -5 =0. Hence evaluate A™'.

Or

State and prove Cayley-Hamilton theorem.
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Let V be a finite dimensional vector space
over a field F. Let W be a subspace of V.
Prove that

G) dimW <dimV
G} dim-‘%=dimV —dimW.

Or

Let V be a vector space over a field F. Let
8, T <V, then prove that

() ScT=LS)cL()
(i) I(SuT)=L(S)+I(T)
(u) L(58)=S < S isasubspaceof V.

Iet V be the vector space of polynomials
with inner product given by

i

(f.e)=[f®ewdi. Let [W)=t+2 and
0

g)=t*-2t-3.Find

0 (/. &)

a) .

Or

Show that every finite dimensional inner
product space has an orthonormal basis.
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l-*) (n‘,

(h)

Lot § be the mhinear form defined by V(R)

by fle, 9)=x, 9 ey, wherm x=(r, )
and y=(y, ys)- Find the matrix of [ wet

the hamia [(1, 1). (1, 2)}

Oy

Find the characteristic ronta of the matrix
( ens )

~minf
~ainf)  coad J

PART C — (5 « 8 = 10 marks)

Answer ALL questions, chonsing sither (a} ar (h;

16.  (a)
(b)
19. (a)
(b)
20. (a)
(b)

Let V and W be vector apaces aover a field
F. let L(V,W) represent the set of all
linear transformations from V' to W. Then
L{V. W) itself 12 a vector space over F
under addition and scalar mualtiplication
defined by (f+g)()=f()+g(v) and
(af) W) =af(v).

Or

State and prove Fundamental theorem of
Homomorphism.
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Verify whether the following system of
equations is consistent. If it is consistent find
x-4y-3z=-16

dx-y+62z=16
2x+Ty+12z2 =48
5x-5y+3z2=0.

the solution

Or
3 3 4
Find the inverse of the matrix |2 -3 4
0 -11

using Cayley-Hamilton theorem.

Find the eigen values and eigen vectors of
1 1 3

the matrix A = 5 1.

11

1
3
Or

Reduce the quadratic form
20,8, = XXy + X0 - X% XY, ~2xx, to the

diagonal form using Lagrange’s method.
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