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Q.1 Choose the correct option for each of the following, 8]
(1) Let f(z) = cosz + ¢sinz. Then the complex Fourier coefficient ¢_; of f is
(a) 1 (b} ¢ (e} —i (d) 0

(2) Let f be a 2n- periodic function given by f(z) = # — x%, —7 < 2 < 7. The Fourier series of
f at 7 converges to

(8) (b) = (c) -7 (d) o
(3) If f € L*(R) and P[f](s) = 2, 5 £ 0, then F[f]{0) is equal to
(8) 5 (b) § (c) 1 , (d) 0
(4) Let f be an even integrable function. Which of the following is not true? '
(a) Flf]=F7f] ) Felf] = FIf] () Fifi = —iFs(f]  (d) FIF[f}} = F[f]
(5) Lie sinh bt)(¢) =
®sdmm O Odw @ g
(6) 17 [H02] (1) =
a) [ L[f](ﬁ}du () Jo LiAwdu (o) [ flu)du (d) fy f(@)du

(7) The Z- transform of (:)nzo is
(a) e (b) e (o) et (@) e+
{8) The value of EH[E E%}(e””z)] at 2 =01is 7

(a) 7 (h) 11 (e) & {d) nonue of these

Q.2 Attempt any Seven.
(a) Compute the half range Fourier cosine series of f{z) =1,0 < 2 < 7.

(b} Express the complex Fourier coefficient ¢, of & 27r periodic function f in terms of its Founer
coefficients a, and by.

(c) Evaluate [~ ‘“2 B2 da: using Fourier transform methods.
(d) Let u(z,t) be a function of two variables such that both u(z,t) and u,(z,t) tend to 0 as

z — 00. In usual notations show that Fylus,)(s) = —s*Fs[u](s) + \/gsu([),t).
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(e) Evaiuate the Laplace transform of 1%~

(f) Find the inverse Laplace transform of & T"I
(g) Compute Ha(1). :
(h) Compute the inverse Z- transform of m

(i) State Gram-Schmidt Orthonormalization Theorem.

Q.3
(a) Compute the Fourier series of 2- peuodlc function f(z) = 2 ~ 2%, ~1 < z < 1. Hence [6]
evaluate the sums of 300, & and Yoo 2

(b) Compute the half range Fourier cosine series of the funct;on f@)=2i0<z<fand {6
flz) = 2(x 2} if § <z < m. Hence evaluate 372, (m
OR
(b) Solve 1 = c®ugy, 0 < T < 100, £ > 0 subject to u(0,t) = u(100,8) =0, ¢ > 0, u(z,0) =z (6]
for 0 < & < 50 and w{z,0) = 100 — z for 50 < x < 100. {you may take both functions equal
o —k? while applying separation of variables)
Q4

(c) Solve wy = Pty &t > 0 subject to u(e,0) = f(z), w(z,0) = g{z) for all > 0 and {6}

u(0,t) = 0 for all t > 0 using Fourier transform methods. _

{d) Compute the Fourter transform of x;_y ;). Hence evaluate the integrals A > w—“—‘—’ﬁ“—’dw and {6
Jo7 s gy,

OR

(d) (a) If f,g € L}(R), then show that f x g € L'(R). K
(b) Let @ > G and o # 1. Solve ¢ —y = e~ subject to y(z) — 0, ¥/(z) = 0 as |1r;{ —00. [3]

Q5
(e) Use Laplace transform methods to solve uy = c®ugg, © > 0,t > 0 subject to u(0,2) = {6]
Asinwt, u(0,%) = 0 for all £ and u(z,0) = u(x,0) = 0 for all .
{f) Compute the inverse Laplace transforms of the function grrizry and = 1)3: 15 (6]
OR

(£) Solve y" + 2y + 5y = e’ sint subject to y(0) = 3 and y'(0) = 1.
Q.6

() Orthonormalize the set {1,z,2*} over [—1,1] and show that (6}

2 1
sp{l,2,2%,...} =sp {H%PH(:U) 'neNU {0}} .

(h) a) Solve ynta ~ BYnsi + 5y = 0, n 2 0, subject to 1o = 1 and y; = —2. [3}

(
‘(b) Find the Green's function for 3" (z) + 9y(z) = f(z) subject to y(0) =0, y’(m) =0 and [3]
hence find the solution of the above equation where f(z) = z cosz.

OR
. 1 :
(h) (a) Find a polynomial of degree 2 so that f |sinz —~ p(z)|*dz is minimum. {3

(b) Show that Hpu(x) — 2eHa(z) + WmH, _1(:1:) = ( for all n > 1 and hence show that [3]
Hy(z) satisfies " — 22y’ -+ 2ny = 0.

bR
2

(2


http://www.gujaratstudy.com

