15. (a)

(b)

(i) Obtain the Fourier series to represent 7 (x)= %(n —'x)2 in the
interval O <x < 27.

(i) Obtain a half range  Fourier sine series for

ol

1
’m:t‘, OD=sx< ke

k

and find the value of the series

wll—x), SSxs 1

=

[ (x)= l

'1+'§15-+312—+'...joo. . ) (8+8)

Or
An infinitely long plane uniform plate is bounded by two parallel edges
and an end at right angles to them. The breadth is 7. This end is
maintened at temperature u, at all points and the other edges are at

zero temperature. Determine the temperature at any point of the plate in
the steady state. (16)
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PART A — (10 x 2 = 20 marks)

1. - Determine whether the vectors v, =(1,-2,3), v, =(5,6,-1), 03=(3,2,1) form
a linearly dependent or linearly independent set in R2.

2.  What are the possible subspace of R2?

3.  Verify that T: R® - R, and T (u) =|u'is a linear transformation or not.

4, State the dimension theorem for matrices.

5. Let R? have the weighted . Euclidean inner product defined as
<u,v>=2u v, +3uv, and let u=Q,1),v=(5,2),w=(0,-1). Compute the
val_ue of <u+v,3w>.

{
6. Let P, have the inner product <p, g>= J‘ p(x) g (x)dx. Find the angle
-1

between p and q, where p=2x and g =x® with respect to the inner product on
P,. ' '

7.  How the second order partial differential equations are classified?

8. Solve pg+p+qg=0.

&



10.

11.

12.

Find the value of ¢, for which u =e*cos3x is the solution of the‘equation

-
207U

9
ox~

State giving reasons whether the function f (x)=tanx can be expanded in

Fourier series in the interval of (-x, 7).

(2)

(b)

(2)

®

(ii)

@

D)

(it)

PART B — (5 x 16 = 80 marks)

Let V be the set of all positive real numbers. Define the veétor
addition and scalar multiplication as follows :

x+y=xy:and kx=x". .

Determine whether or not V is a vector space over R with respect
to above operations.

Determine the- basis and dimension of the solution space of the
linear homageneous system x+y-2=0;-2x—y+22=0;

-x+2=0: ' : i N (8+85

Or

Determine whether the set of all 2 x 2 matrix of the form
- a  a+b
a+b b

and scalar mﬁltlphcatlon is a-vector space or not'? If not, 11st all the
axioms that fail to hold.

}, a,beR, with respect to standard matrix addition

Determine'whether the set of vectors X; =(1,1,2), X, =(1,0,1) and
X, =(2,1,3) span R®. . (10 + 6)

Let T -R-—RE be defined by T (x,y)=(x+3y,0, 2x—4y).
Compute the matr1x of the transformatlon with respect to the
standard bases of fR snd /RS . Find' N T and R(T). Is T one-to-

one? Is T onto. Justify your answer. (8)

Let T:R>— /R be defined by T(x y,2)=(2x—y,32) verify
whether T is linear or not. Find N(T) and R(T') and hence verify

the dimension theorem. (8)

Or
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13.

14.

(b)

(a)

(by

(a)

(b)

(i1)

®
(ii)

Let T': P, (RY—> P, {/R)be defined as

T(f(x)=f(x)+(x+1) f'(x)

Find eigen values and corresponding eigen vectors of T with respect
to standard basis of P, (R). ~ (8)

Consider the basis S = {vl, Vs, v3} for R3, where vy =1,11,
v, =(1,1,0) and vy =(,0,0). Let T:R®> > R* be the linear
transformation such that 7(v;)=(,0), T(,)=(2 -1) and
T'(vy)=(4,3). Find the formula for T(x,, x,, x;), then use this
formula_ to compute fll’ (2,-3,5). . (8)

State the projection theorem.

Let R® have the Euclidean inner product. Use the Gram-Scilmidt

process to transform the basis {u,, u,, uy} into an orthonormal

basis, where .u; =(1,1;1), u, =(0,1,1) and u, = (0, 0,1). 4+ 12)

Or

. 1 .
Let the vector space P, have the inner product < D, q>= I px) qfx) dx .
0

Apply the Gram-Schmidt ’pro‘cess to . transform the basis

S = {ul, Uy, u3}= {1, x, x° }linto an orthonormal basis. ) (16)

®

(ii)

(i)

Solve : x(y—2)p+y(z—%)q=2(x—y).

' 2 2 25
Solve:a'§+3az+zaf=x+y; (8 + 8)
ox Oxdy oy .

Or
Form a partial differential equations by eliminating the function

f from the relation z = y* +2f ( +log yj

Solve : (D?+DD'-6D")z=ycosx, where D=2 and D'=2-
: kst Oy

(6 +10)-
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