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. Answer the fql,lovying as directed o 1x7=T
" (a) Show that in a vector space V(F) |
av=0, v£0=>0=0 | o
av=0, a¢0=>v 0, where veV aeF
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(b) Let S be the subset of R*defined by
T ‘ls={(x,y,z)e R :x*+y’= zz}

Examine whether S is a subspace of R>.

(C) In R:i’ a = (4’ 3’ 5),.’ [3 = (0, ls 3):
y=@ 1;1).
Is o a linear combindtion of § and y ?

(d) Let T:R* > R® be defined by
T(xl’;{;) = (ki,.xl +x2,x2) N :
Examine whether T is'a linear transformation.

(e) Let T be a linear operator on R? which is
- . represented by the following matrix :

e L1
1 o
Wwith respect .to.the standard ordered basis.

Then T has no eigen value in R. —Justify
Whether it is true ‘or false.

(© Let T:R® -5 R?be defined by T(x,y) = (x,0).

What is the eigen space of T associated with
the eigen value 1 2
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() If A-is a simple.eigen value:(i.e. of multi-
} plicity 1) of an nxn matrix A, then rank of .

(A-AT) is . S e, e
‘@ ot
(ii) n—1
(iii)n

© .*'(iv)'none of:thése” --:i": 7
—Choose the ‘correct ‘Option.

MR SRR ST

2. Answer the followiﬁg que§t1qns 1. 2x4=8

< (a) Let S‘and T bé two.non-e'rﬁpty finite subsets

of a vector space v over a field F and ScT.

- Show that L(S) <L(T), (where L(S) and L(T)
denote the linearspans of Sand T respectwely)

(b) Letv and u be vector spaces over the same
feld F- oand T ¢vou “bé 4 “linear
_transformation.-Show that ker T = {0} if and

o only 1f T is one-one ‘

¢ o Almear u—ansformatlon T: R3 —)RZIS defined
: by T(X y,z) (3X 2y+Z, X-— 3y 2z).

Find the matrix of T relative to the ordered

" bases {(10,0):(0.10), (0.0.1)} ‘of R and :

{(1 0);(0,1)}, of R*.
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(@ U_Sing:Cayleyv Hamilton theorem, compute the

inverse of A=2 1,
, - \3 5

Answer any onme part : - 5

(a) Find the range, rank, kernel and nullity of the

following linear tfansformation :

. T:R*SR? such that

Txy)=(x+y,xy,y)

4b) Determine the linear transformation
- TiR}SR? which-maps the basis vectors -

(1,0, 0, (0, 1,0), (0, 0, 1) of R® to the
- vectors (1;'1), (2, 3) and (3, 2) respectively.

L Also dete‘;qnine ker T.

Answer the -t’é'lilovv‘ing questions : 10x2=20

~ (@) Let W be a subspace of a finite dimensional =

vector space V. Then show that W is also
finite dimensional and dim W <dimV . Also
- show that dim V=dimW if and only if
V=w '
Or

- Let w be_ a subspace of a finite dimensional
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
' characteristic polynomlal Let A be areal nxn
matrix. Let A be a real eigen value of A. Show
that there ex1stq an elgen vector. X of A

~ corresponding'to’ eiger value A such that X is
also real. S 4O
Or

Obtain the eigen values, elgen vectors and
eigen spaces ‘of the matnx

2 2;6
A=|2 -1 -3

SR A B ¥ )
Is A diagonalisable ? '

GROUP B

(Vector)
Marks 40

s, Answer the followmg as’ du'ected '::“ ~ 1x3=3
(a) If a-—31+7j+5k
- .b=~r—.51?}‘-7_‘|_—3k_,’
Find ax(bxc):
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‘f,(b) Examme whether a- 2b+30) —2a+3b 4c)

sep . and g— 3b+5c) are coplanar

@ Ax@xDixix@x D kx@xk) s equal to
(i) 2b

4 e (i) 2a

L‘ (D)o

‘ - (iv) none of these

—Choose the correct option

6. Show that if a is- perpendlcular to both b and_

c, then B
5 [abeT =2 (6 )2 -
| 7. Answer the following questions : 5x3=15

(@) Show that 5%(5x5)=(5x5)‘x5 if and only
if eithgr B: 0, or E is collinear with 5,701'
b is perpendicular to both a and c.
Or
If 5 = (1,1,1), B = (2’_1’3)’ E = (ls_.l’ 0) ’
Ei=(6,2,3), express d in terms of
| axb, bx and ox.
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(b) If r=acosti+asint §+(atana)t 12,

ﬂ dzrl }
e IR

dar & x| 7 7
and dt ar” dt3 L L

find

(c) Determme the constant ‘a’.so that the vector

f= (x+3y)1+(y 2z)J+(x+az)k 1s
solenoidal.

-~

8. Answer the following questions :  10x2=20
(a) A particle moves so that its ‘position vector
..is given by r= cosdti +San)t_] where o is
a constant. Show that: b
o (i) - the veloclty of the partlcle is perpendlcular
‘to T

(ii) the acceleration is directed towards the
origin and has magnitude proportional to
the distance from the origin, and

-

o T 4
(iii) rxd—: is a constant vector.
3+3+4=10

22A/3 (Sem 3) MAT M2 . ~ [Tumover



- Or
If a is a constant vector, prove that
div(r"(@x7))=0,

where f=xf+yj-_l—z!2. : 10

(b) Evaluate : Ij'(yzz2§+z2x2}+;Ezyzﬁ).d§,
: s
" where § is the part of the sphere ,I
e +y? 422 =1 above the xy-plane. 10
| Or |
Find the work done when a force

F=(x?- y2+x)i - (2xy +¥)j moves a particle in
Xy-plane from (0, 0) to (1, 1) along the parabola
¥ =x If C is the circle x?+y? =4, 2=0, find

the circulation of F along the curve C.
5+5=10
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1. Answer the follqwmg questlons . 1x3=3

(a) Define rank ‘of 'a matrix.

. (W When: -a, symmemc« matrix, is said (to be
Hermitian ?zucinss: o Jwite sy
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O
If a is a constant vector, prove that
'div(r“ @x 'f)) =0,

where i"=xf+y§+zl_2. . 10

(b) Evaluate : H(yzzzf+z2x23+§2y2fc).d§,
where S is the part of the sphere
X2 + yi +2z% =1 above the xy-plane. 10
Or

Find the work done when a force

F= x? —y2'+~x)f—(2xy + y)j moves a particle in
Xy-plane from (0, 0) to (1, 1) along the parabola
¥ =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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1. Answer the followmg q@e_si;ions . 1x3=3
(2) Define rank ‘of 'a matrix.

A0 When: .a, symme@m matrix . is said (to be
Hermitian ?zucivigss &0 Jotte

(c) Find adj A if A= (? 61) "
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