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1. Answer the following as-directed : . 1x7=7
'~ (a) Show thit in a vector space V(F) -
av=0, v#0=>a=0
av=0, aEQ=>v= 0, where veV, aeF.
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(b)

@

Let S be the subset of R*defined by
{(x,y,z)el[&3 X’ +y —z}

Examine whether S is a subspace of R>.

‘mmz,a-@ssm-(o 1, 3),

= (2, 1;1).

Is o a linear combination of B and y ?

Let T: R’ SR b'e deﬁned by

T(xl’xz) (xlaxl + X29x2)

- Examine whether Tisa lmear transformatlon

(e)

®

Let T be a lmear operator on R? whlch lS.
- represented by the followmg matrix :

¢

with respect .to the standard ordered basis.

Then T has no eigen. -value in R. —Justify

whether it is true or ‘false.

Let T:R? > R?be defined by T(x,y) =(x,0).

- What is the eigen space of T associated with

the eigen value 1 ?
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(g) If A is.a simple eigen value (i.e. of. multi-
phmty 1§ of an nxn matrix A, then "rank of
(A-AT) is o
(i) nt+l
(ii) n-1
(iii)n

i (iv)nene of thése- i b N

—-‘Ghoose‘= the .c'drrect:-'bpt_ion;

LR

fr._" o

2. Answer the followmg questlons i ‘F‘ 2x4=8

- (a) Let:S and T: be two. non-empty finite subsets
-'of a vector._space v over a field F-and SCT.
x Show that L(S) cL(T), (where L(S) and L(T)
denote the linear spans of S and T respectlvely)

(b) Let v and u be vector spacgs over the same

“field F *and® T%v->u-“be a linear

. transformation, Showthat ker:'T.= {0} 1f and
i only if T:is one-one. -

B ~\"(C) A hnear transformatlon T R —)Rzls defined

,,,,,

by T(x,y,z) (3x 2y+2, X— 3y -27).

Find the matrix of T relative to the ordered
bases- {(1 0 ,0) (010) (o 0 1)} of ]R3 and

{(1 0), (0, 1)} of, R*.
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| -ét L (d) Usmg Cayley Ha:mlton theorem, compute the

’ 2 1
inverse of A=
Gy

3. Answer any one part : | 5

(2) Find the range, rank, kernel and nullity of the
following, linear. transformation. :

T:R* >R’ such that
T(x,)=(x+¥; X-¥, 7).
~ .J(b)-Détermine .the  linear transformation
T g hee T R3Sy RY -which: 'maps the basis vectors
. (1 0; 0), (0, 1, 0), (0, 0, 1) of R® to the
2 yeetors (15 1)s (2, 3) and (3,-2) respectlvely
Also determme ker T.

a- -

14 Answer the. followmg questlons o 10><2=20
"'(3) Let Wbe a ‘subspace of a finite dimensional
vector space V. Then show that W is also
finite dimensional and dimW <dimV . Also

“show that dim V= -dimW if and only if
- V=W.

e O

Let W be a subspace of a finite dimensjonal
vector space V. Prove that there exists a

subspace W’ of V such that V=W@® W',
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(b) Prove . that, - similar.. matrices . have, same
charactenstlc polynomlal Let A bea real nxn
matrix. Let A bé a real eigen valtig'of A. Show
that there exists an eigen vector. X of A
corresponding to eigen value A such that X is
also real. o :

Or ,
Obtain the eigen values, elgeI; vectors and
eigen spaces of the malnx - .
A=|2 -1 -3
..»'“‘1;2.:;: -1 : 1 i
Is A diagonalisable ? ;

. GROUP - B

(Vector)
Marks : 40 "

5. Answer the followmg as dlrected - 1x3=3

r

(a) If a-4—31+7.|+5k
-»b~=_-51+7..1—-3k,
e=7i-5j-3k,

Find ax(bxc). -
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(b) Exa;mne whether a- 2b+3c) —2a +3b- 4c)
f anc‘l;a 3b+50) are coplanar.

(c) lx(ax1)+3x(ax3)+kx(axk) 1s equal to
@ 26 L

i) 2%

(iii) 0" -

(iv) none of these

—_ Choose the correct optlon

6. Show thqt if ’,@ 1swperpend1cular to both b and

c, then . _ S
T
[abc]‘ =a (bxc) | ‘ 2
7. Answer the foilowihg éﬁccti'ons : 5x3=15

(a) Show that ax(bxc) (axb)xc if and only
if eithcr 5=v0', or c-_ i,sfc,ollinea,r with a,..or
- b is perpendicular to both a and c.
o "
If a=(@,L1), b=(2-13),c=(1=L0),
d=(6,2,3), express d in terms of
' axb, bxc .and cxa.
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(b) If r=acost 1+asmtJ+(atanoa)tk

_d_r d’l
at det|

& &1 &'
cand g e o
(c)- Determine the constant ‘a’ so that the vector |

f= (x+3y)1+(y 2z)3+(x+az)k 1s
solen01dal

find

8. Answer the followmg questions : | 10><2—20 :

(@) A particlé moves so that its position vector

is given by r=cosoti +s1ncotj ‘where @ is
a constant Show. that

(i) the velocfty of the particle is perpendicular
to r
(ii) the acceleration is directed towards the

origin and has magnitude proportional to
the distance from the origin, and

—

o T dr
(iii) 1'><d—-t is a constant vector.

3+3+4=10 ‘
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Or
If a is a constant vector, prove that
div(r"@xT))=

where f=x§+yj+zﬁ 10

(b) Evaluate : J](y 2% + 2x%] + x%y’k).dS,

where S is the part of the sphere
x2+y? +72 =1 above the xy-plane. 10

Or
. wFind_ the._/work done when a Aforce

F=(x’ -y2~+x)§-(2xy + y)} moves a particle in
xy-plane from (0, 0) to (1, 1) along the parabola

y? = x. If C is the circle x*+y?=4,z=0, find

the circulation of F along the curve C.
5+5=10
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