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Jor the questions

GROUP—A
( Linear Algebra )
( Marks : 40 )

1. Answer the following as directed : 1x7=7

(a) LetU={a b d:a=b=c} is a subset in
R3. Determine whether or not U is a
subspace of R3.

(p) 1If P,(t) be the vector space of all
polynomials of degree <n, then dim P, (f)
is

i n-1 (i) n
(iii) n+1 (iv) n?
(Choose the correct option)
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(c)

@

(e)

(9)
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(2)

The set R of all real numbers is a vector
space over the field Q of rational
numbers. Examine whether or not the
set {1, v2} of vectors in R is linearly

independent.

Let v=( 2, 3) and scalar k =-3, show
thate TR 35" 'R2 defined by

T(c y) =(|x|, y + 2 is not linear.

If T is a linear operator, then the
following are equivalent :

() A scalar A is an eigenvalue of T
(i) The linear NIT Sis
singular

operator

(Write true or false)

Let V be vector space over the field F
and let T be a linear operator on V.
Define the characteristic. space

associated with a characteristic value
of T.

Prove that for a linear operator (matrix)
T, the scalar O is an eigenvalue of T if
and only if T is singular.

( Continued )

2. Answer the following questions :

(a)

(b)

(©)

@)

8A/63

(3)

Express v=(2, -5 3) in R® as a linear

combination of the vectors

Uy =(], '"‘3, 2), Us =(2, '_4, —1), us =(11 _5: 7)

Let R be the field of real numbers and V
be the space of all functional from R into
R which are continuous. Define T by

(TN = [0 at

Show that T is a linear transformation
from V into V.

Consider the two bases of the vector
space R%(R) :

B, ={(L 2), 3 5} and By ={(, -1), (, -2),

Find the change-of-basis matrix M from
B; to the ‘new’ basis Bj.

Using Cayley-Hamilton
compute the inverse of

A s

theorem,

( Turn OUer)
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4.
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(4)

Answer any one part :

(a) Let V and W be vector spaces over the
same field F and T be a linear
transformation from V into W. Show
that if V is finite dimensional, then

rank (T) + nullity (1) = dim V

(b) LetVand W be vector spaces over the
same field F and the linear mapping
T:V — W is one-to-one and onto. Show
that the inverse map TN T A T

linear.

Answer the following questions :

(a) When a vector space is sa.id to be finitely
generated? If V is a finitely generateq
vector space over a field F, prove that v
has a finite basis and any two basegs of v
have same number of vectors.

Or

Suppose V is finite dimensional vector
space over a field ¥ and U is a subspace
of V. Prove that there is a subspace W of
v such that V=U® W.

( Continued )

(b)

(S)

Cayley-Hamilton
characteristic

State and prove
theorem for the
polynomial f of a linear operator T on a
finite dimensional vector space V.

Or

Let P be the operator on R? which
projects each vector onto the x-axis,
parallel to the y-axis, P(x, y)=(x O).
Show that P is linear. What is the °
minimal polynomial for P ?

GROUP—B
( Vector )
( Marks : 40 )

5. Answer the following : 1x3=3

(@)

_—)
a=

(b)

()

8A/63

Find the constant p such that the
vectors

2_1? _7+Z, B:T +27—3E, ¢ =3_i)+p7+57c)
are coplanar.
Prove that
(El) xg)x(a x?)-é':(a’-g)[‘&i"c’]
If @ and —l; lie in a plane normal to the

4
plane containing ¢ and d, show that

@xh)-(@xd)=0

( Turn Over )



(6)

=2, = =% - :
6. If 31, b,, ¢ and a,, by, ¢, are reciprocal
system of vectors, prove that
- 2d o Lo i -
dy Xdy +by xby +¢ x ¢y =0 2

7. Answer the following questions : 5x3=15

(@) If 3, B, ¢ are the position vectors of A, B,
C, prove that

ol

T e > o
Xb+bXxXxc+cxa

Ql

is a vector perpendicular to the plane
ABC.

. —)
(i) If w = 527 + t__]’ - t3k, evaluate
= (w-w)

3+2=5
(c) Prove that

- =2 22
Vx(VxF)=V(V:-F)-V*F

8A/63 ( Continued )

(7))
8. Answer the following questions : 10x2=20
(@) If ¢ is a constant vector, prove that
div (r" (¢ x 7)) =0,

s WSS e ey
where r = xi +yj + zk.

Or

Prove that the necessary and sufficient
condition for a vector 3(t) to have a
constant direction is
U
dt
(b) Evaluate
RS
I F.dr
(€
- -> - !
where F(x, y, 2) = yzi — xzk and Cis the
line segment from (-1, 2, 0) and (3, 0, 1).
Or
Find the work done when a force
= 24 2 X o
F=x*-y"+xi -2xy+yJ
moves a particle in xy-plane from (0, 0)
to (1, 1) along the parabola y* = x.

* & &
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