15.

@ @

(ii)

Obtaln the Fourier. series to 1eplesent f(x)ﬁ—(fr x)® in the

interval 0 <x<92r7.

" Obtain-  a  half range  Fourier ~ sine. series  for

. A
wx, 0<x <~

fx)= : ' -, and find the value of the series -

@ le,—»'éxsl
(-0, 5<v

,1+—+i

27 5245.:..09_._ . S 8+9

Or ) . .. ',. . T - . kY
G An 1nf1n1te1y long plane unlfonn plate is bounded by two parallel edges

and an end at right angles to them. The breadth is 7. This end is
. “maintened at tempelatme Uy at all points and the, other edges are at

zero temperature. Deteunme the t(—‘:IHPEl ature at any pomt of the plate in

the Steady state. . .. . : ' . (16)
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Answe1 ALL questlons
PART A — (10 X 2 =20 malks)

Determine whether the vectors o, =(l, -2, 3), Uy = '(5,'6,,? D, v,=(3,2,1) form

' - alinearly dependent or linearly independent set in R3.

What are the possible subspace- of R#?

Verify that 7: R* - R, and 7' (u) :” u " is a linear transformation or not.

_ State the dimension theorem for matrices.

Let R* have the weighted Fuclidean inner product doﬁhed as .
<u,v>=2u v +3u,v, and let w=>1,1),v= (3 2), w= (0 - 1) Compute the -
_valueof<u+v 3w >, o

Let P2 have ' the inner ploduct <p, q >= J‘ p(x)q(r)da, Find the angle '

between p and g, where p=x and g= 2% with 1espect to the inner product on .
Pz'. ' :

‘HOW the second or der partial d1ffelentlal equatmns are classxﬁed"

Solve pg+p+q= 0




b .

@) Tet T Pt )~> Fot ﬂ%)be défined .as

2 . 25140

Find the value of ¢, for which u="¢™ cos?:x; is the solution of the equation :
2 9% 2u | | | | |
ox? ot T @) =Ff@ @+ f @)
o : Find eigen values and corresponding eigen vectoxs of T'with lespect
- 10, State giving reasons whether the functlon f (x)—tanx can be expanded in to standard basis of / Ry , )
FO_u.ller ser}es in the mtel val of (-, ;r) (1) . Co*nsi'der‘ the basis S = {vl ,- Vg, vg} for R*, where v =(l 1,1),
| PART B — (5% 16 =80 111a1ks) v.é :'(17 1,0) and vy =(l, 0_,'0). Let-T-: R?,.;,RZ_ be'- the. linear.
‘ B - , transformation such . that T(v)=(1,0), T(v,)=(2 -1 énd -
11, {(a) - @) Let V be the set of all posﬂ;lve feal numbers. Defme the vector T (,) =(4; 3). Find the fmmula for T(’m ,62, xa) then use thls
: add1t10n and scalar multiplication as follows : | f 3 la & £ T(2 -3, 5) (8
N _ . ormula 0 compu e - _ S _
-v“*:+y—ty andkﬂc~t : _ _ ' | c o
: 'Detelrnlne whethel or not V is a vector space OVel fR W1th respect G 18 »(a) ' (_1) State the p101ect1on theo1em Sy _
. toabove opelatmns R : 7 ‘ < ‘ '_ (i) Let R3 haVe the Euclidean inner ploduct Use the G1am Schm1dt-
- (i) Determme the basis and dimension of the solutlon space of the o pmcess to transform the basis {u, s, u3} into an mthononnal'
' linear " homogeneous system = x+y-z=0;-2r- y+2z 0 ba31s whele uim(l 1, 1) u2 (0,1,1) and ug = : (0,0,1).
Or . | . L
® (@@  Determine whether the: set of all 2 x 2 matrix. of the fOrm S (b) Let the vector spacé P, have the inner product < p, q >:J‘p(x) q(x) dx.
- - a | a+b} L S L : o - 7 y 0 ’
' [a+b b‘}' @ beR with respect to standard matrix addition ﬁ Apply the Gram-Schmidt process to transform  the ‘basis
“and scalar multiplication is a-vector space or not‘? it not list a]l the o 8=l uy ty }= {L_ﬂc,,xz }'into an orthonormal basis. .- (e
axioms that fail to hold. _ : 7 S - ) S o '
‘ S 14, ) Solve: x(y-2)pt+y(z—x)g=2(x-3.
(ii) ,Det_elmme _whethel the set of vectors X, = (1 1,.2), X =(1, 0, 1) and : @ O Y (}f _ » ¥ )a=2(-9) _
X,=(2,1,3) SpanR_. o (10 + 6) o @) Solve:'a§+38'z+23-‘j=x+y' : . o (8+8)
. _ - S , L - ' ox oxdy oy ' S ,
12 (@ (@ Let T:I% —> R be defined by T(x,y)=(x+3y,0,2x-4y). 0
® - i r
Compute the matnx of the tlansfonnatlon with respect to the - : , o e o o S :
/ stan dard bases of /R an d fR. Find N (T) and R(T).Is T one-to- (b) @ me a paltlaixl d1fferent1al equatlons by eliminating the function
N one? Is T'onto. J ustlfy your answer, ' - 7 . -(8) f from the relation z = y* +2f [ + log y)
(i) Let T R>—=>R" be- defined: by T(:L y,2) = (2%~ ¥, 32) veufyf . 5 5
whether 7'is linear or not. Fmd N{T) and. R(T) and hence verify (i) Solve R D +DD' D’z)z y COs%, whexe D " ar and D' oy- -
"the dimension themem ' . (8) o | tﬁ +10)
Or '
3 o 25140
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