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PART A — (10 x 2 = 20 marks)

1. Determine whether the vectors v, = (1, 2, 1}u, =(2, 1,0) and vy = {1, -1, 2) form
a linearly independent or linearly dependent in Va(R). *

2. IfV=A @B, then show tha__t dim V = dim A+ dim B,
3. Define Kernal of T.

4. Obtain the matrix representing the linear transformation 7': V,(R) - V, (R 3 (R)
given by Tl(a,b, ¢} =(3a,a—b, 2a +b+c) with t‘capect to the standard basis

{91- "2:9\}

o]

Let ¥ be the vector space of polynomials with linear product given by

«f g>= If(t)g(:)dt where f () =2+2 and g(t) =¢*-2t-3. Find <f g>.

6.  Define Adjoint matrix.

=3

Find the differential equation of all spheres whose centres lie on the Z- aﬁt_is.
8 Soive :03 gt =x+y.

9. Write the formula for Half range Fourier sine series. -
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10. A slightly stretched string of length { has its ende fastened at x =0 and x =1

ig initially in a position given by ¥ (x, Q) = 3, sin I it is released from

rest from this position, write the houndary conditions.
PART B — (5 ~ 16 = 80 marks)

11. (a) (i) Let R' be the set of all positive real numbers. Define addition and
scalar multiplication as follows u+v=wv forall ki, ve R' ; au=u®

for all ue R* and @ ¢ R'. Determine whether or not R* is a real
vector space. '

(1) Prove that 8 = {u,, ug,-,v, } i® a linearly dependent set of vectors in

V iff there existe a vector wu, 8. such that v, is a lnear
combination of the preceding vectors v, u,, -6, {6+ 10)
Or
(b) @@ If ey, ay, a,are fixed elements of a field F, then show that the set W -

of all ordered triads {x,x,, x;}* of elements of F, such that
%, + (1,8, + ayx, = 0,is a sub space of V,(F).

(i) " Prove that every linearly independent subset of a finitely generated
vector space V (F) is either a basis of V or can be extended to form a

basis of V: (B+8)
12. (a) (i) Find the linear transformation I':V, (R} —» V;(f) determined by
12 1)
the matrix | 0 1 1| write the standard basis e, ¢;, e,].
13 4
(ii) Let V be a vector space over a field F. Let A and B be subspaces of
v, t]-;en show that A+B = B ., 6+ 10)
. A Arm B
O

(b} () Let L he a linear transformation from R?® to R? whose matrix
representation A with respect to the atandard basis 18 given belml-
Find the Eigenvalues of L and a basis of Eigenvectors

f1 8 -3
A=|3 1 -3/
-3 -3 1

(i) IfAisanm xnmatrix, then prove that N(A) is a sub space of R*.
. (8+ 8)
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14.

15.

(a) 5

{b)

(b}

(a)

b

(i)  Let V be the set of all continuous real valued functions defined on
the closed interval [0, 1], then prove that V is a real inner product
space with inner produet, defined by

i
<f.g> [ 1) gty dr.
o

ity  Find the orthogonal basis containing the vector (1, 8, 4) for Vi(R)

with the standard inner product, {8+ 8)
Or

State and prove Gram - Schmidt orthogonalisation process (16)

{iy Form the partial differential equation by eliminating the arbitrary
functions fand ¢ from Z=x f{y/x}+y o (x]

?:":
) Solve 2247 4T s (8 +8=16)
ax? i dy 3;)-
Qr

G)  Salve (D* +2DD' + D*-2D— 2Dk = sin (x +2y).

(i)  Solve p®+q® =x%+y%. {8+ 8

(i) Express f(x)=(r-x} as a Fourier series of period 27 in the
imterval 0 <x < 2r.

{ii) &vhow thatin 0sx <, (7 -x}= ﬂ- fcn;zzt + w;: o w.j_m ]

(8+ B)
Or

The points of trisection of a string are pulled aside through the same
distance on opposite sides of the position of equilibrium and the string is
released from rest. Derive an expression for the displacement of the
siring at subsequent time and show that the mid-point of the string
alwaya remains at reat. . . f(18)
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