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3.1 Choose the correct option for each of the foblowing, [8]
(1) Let f = yg and ¢ = Xkig e 2-perindic functions. Then the Fouriar series of f+ g
and fg et 1 will conerge, redpectively, to
(i) 1and i {ii} 0 and I {ili} 2 and 1 {iv) 0 and O
£2) Which of the Following functions doss not satialy the Dikehlet condition of (I 137
{a) Rz (b} rsins (e} sin {4} (d) +2 oo s
(3) Let f & LYY he an oded funckion. Which of the fallowing is Lre?
0) FUI= RIS} (8) FUL = —£l] (@) FUI = 3R0A {d) FIf| = —B ]
(4) Let f e ZHR). Which of the following eonditions enswres chat f=FF[f] ae?

fa) fis continuow: (€] FIfle L&)
(b] f & k) (d) noue of 2luve

(3} If F is the Laplace transform of £, then £ [f:_ﬂj {8} =
(8} fy F(wdn (W) [ fin) de (2} Jo Fla)du (d) 7 Fiu) du

L

{6) The inverse Lapluce transform of o ks

() sinft 4 THH (L + 7) {¢) eindt + mH (¢ ~ )
(b) stn(f— )&t — ) {d} sinlt — ) Hit + =)

(7] Which of the followtng is the Hermite palyromial of degree o7

fa) e Toe—r™y 1y e ERe™)  (e) e L () {d} None of these

{8) The domain of the convergence of the Z-transiorm of () o I8

(2] |2] = 3 (b} 2] = 3 fe] |2] = 1 () o] < 5



.2 Attempt any Sevets
fa) Compute the haif range Fourier sine series of fley=ef Dz
{b) Find the complex Fourier coefficient ca of the function flz) = eesfz +5nd 2.
(c] Evaluate [ S5Eodz using Fourier transform methads.
{d) Let f,9 € L(R). Show that £|f«g] = F[f1F14.
fe] Compute the Laplece transiorm of gt ant.
{f) Cetnpute the inverse Lapiace transform of mﬁ:—.@.
(g) State the Gram-Schmidt athonormalzation theorem,
{h) Show that any orthogonal set, not conteining sers, is linearly independent.
{i] Compute the Z-transiorm of the sequenes (A% )uzp-

3.3

fa] Salve Vi =0, 7 > o 0 S 7 5 B, subject to the conditions i &) = fifl, 0 =
§ < 2% whees f 5 & continunuz function, end au is baunded in & wariable # [you may
asmune that r=™ (e, cosnd L b, sim pé), for each v € N, and » constant function ane

golutions of Wi = 0.)
i) Let flz) =%l =3 <= < . Ueethe Parzeval’s formule te evaluate the smn of the
| £5 E:E:E TE—EL}“
OR
() Let fl#) =z{r —2), b=z < Teethe hadf range Fourer gine or cosine series Lo
evaluate the sum of the ssries ¥ o 2
0.4

(c} Use Femrier transfovm methods to salve wr; + 1, = Dz & By = 0] subject to
alr. ) = fi7) (z € R}, % i bounded ws p — 00 and both w and . tecd to O as

|%| = o

(d} Define convolution of f, g € LU T f{#] = oy, then compute [ f stating all the
results ¥ou uae.
OR

|
(d) Compite the Fourier Lransform of 6™ ¥ Henmre compute the Fourier transtorm of
i
e

.8

{e) Use Laptace transform methods to polve iz = Lo + &, (0 < ¢ < £, 4 = 0), where
o ane k ave congtants, subject to the conditions w(0,t) = wif,t) = 0 {1 > {1} and
wiz, 0=z, 0) =005 x < £

(f) Use Laplace tranaform methods to eolve the sinmltanecne differential equations
# 3y — 2z =1, 2$+%—y=[lsuhjecttnm{ﬂ}=Eandyf[ll]=3.
OR
(F} Tsz Laplace transfarm metheds to solve Iy* + 29' + ¢y = sint subject to y(0) = 1.
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Q.4
(g} Derive a formula to find n™ term of the Fibonacs! sequence ustog Z-transform meth- 6]
ods.

(hy (i} Find the Green's function for the houndary valoue problem o[z} = fiz), [4]
y(0) =0 and y(1} =1
(ii} Orthoncrmalize 1,5, 2%} over (1, 0o) with respeet to the weight function &=, [3]

OR

(h) (i) Bhow that Hegls) — 2o, (r) + SnH (g =0fw alln e M 3
(iiy Find a polynomial p{x] of degres 2 2o that _II':_1] feowm — p{r])¥de is minimur. — J3]
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