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Answer the following gquestions

Question 1 ( 30 MARKS)

@y

Determine the complex exponential Fourier series r epresmzmnon foreachof the
following signals: :

(AYx(t) = coswyt

(byx(t) = :,zmuc,i

. P Ty

() (1) = cos 26+ )

(d) x(t)=cos4t +sinot

(e} x (t) = sin® t - ' (10 Marks)

(B)

Consider a rectified sine wave signal x (t )defined by x (t) = |Asinnt |
(a) Sketchx{ t)and find its fundamental period.
(b)Y Find the complex exponential Fourier seriesof x (t).

(c)Find the trigonometric Fourier series of x (t) : (10 Marks)
©) - ©
Consider a continuous — time LTI system described by —iiT + 2y =x{f)

Using the Fowrier transform, find the output v(t)to each of the following input signals?

(jﬁ \' ) = o7 ¢ li(fr } (“] MHFkS)
(Lﬂ x(t ') »

Questmn ( 40 MARKS)

(A) Suppose that an "infinite string” has an initial displacement

(x +1, ~1lex&l

. ' 1

u(r,0)=fx)=q1-2x = 0=<x<;
Lo, Otherwise _

and zero initial velocity u,(x, 0)
= 0.Write down the solution of the wave equatwn
. Upp = Uy
withICsu (x, 00 = F () and u(x, 0)
= Qusing D’ Aiembez t's formula. [llustrate
the nature 0] the solution by sketching the ux — profiles y
Lix, thof r;‘he string

3
displacement fort = O,,_,l

J v

L i




Drive the d’Alembert solution of the wave equation® u,, = a® u,.
(B> i tt XX

given the conditions:

wW(0.t) = wlL,t}= 10, forallt

ulx,0) = flx}, 0 < x <L

u(x,0)=glx), 0« x <L ' (10 Marks)

®) Use the method o f separati 0'12"5fwi'53§;§5bwl'és to solve the fol Zﬁoﬁ?i'ng wave

equation problem where the string is rigid, but not fixed in place, at bath
ends (i.e.,it is inflexible at the endpoints such that the slope of displacement
curve is always zero at both ends, but the two ends of the string are allowed
to freely slide in the vertical direction).
Uy = @7 Uy, , O<x<l , t>0
w, (0, )= wfLt)= 0
afe B)= fix)
(6 0) = gx)., (10 Marks)

Question 3 ( 30 MARKS)

(A) |

Use the method of separation of rariables to solve the following heat equation
withno sources, fixed temperatuwre boundary conditions (that are also homogeneous)
and an initial condition.

e = e, § D<x<l , t >0

'u..('Oﬁt*)_ = u,(fL_{f]! == ]

il.(.‘C, Oj = f(\‘\) : (15 Marks)
(B) |

Using the Laplace transform, solve the second order linear dif feretial equation
v +5y'(t) + 6y(t) = x(t)
with the initial conditions v(0) =2, v'{0) =1, and x(t) = e " u(t).

(13 Marks)
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