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Answer All Questions
1. Find the Fourier Transform of the function

V(t)=7e4t fort<0
V(t) =7e™ fort>0

(35 Marks)
2. State whether the following functions have odd, even or no symmetry, showing how
you arrived at the decision for full marks:
(i) 6sin X+ 2
(ii) X" —3x
(iii) 5-3cos x
(iv) X3
(v)  sin*(x)
(25 Marks)
3. Sketch the graph and determine the Fourier Series expansion of the function

f(x)=-6x (~7<x<0)
f(x)=6x  (0<x<x)and f(x+2n)=f(x)

and find the first 4 non-zero terms of the series.

(40 Marks)



Fourier Series

Integration by parts’

Fourier Transform

PSDE5008 Test 2
Formulae

o0

f(x)= %ao + (a, cosnx +b, sinnx)
=1

n

Ju%dx:uv—jvj—idx

Here, the Fourier transform of f(x), denoted by f((o), is given by:

f(a)):% [ (e ox

Tables of Integrals and Derivatives

AT R
: Y (_ dx i yax
sin(kx) kcos(kx) _ (E) cos(kx) + ¢
—ksi 1
cos(kx) ksin(kx) (E) sin(kx) + ¢
ekx kekx (%)ekx.{_c




Laplace transforms

Function, f{(t) Laplace transform,
1 1
S
t 1
52
t2 2
53
t" n!
Sn+1
edt 1
s—a
e-at
st+a
tne—at nl
(s + a)n*?
sin bt b
s2 4 b2
cos bt S
s2 4 b2
e~ sin bt b
(s + a)? + b2
e~ cos bt s+a

(s + a)? + b2




R-L Circuit

E=RI+1L dl
- dt
R-C Circuit
1
E(t) =RI+Ef1dt
RLC Circuit

E—RI+LdI+1fIdt
B dt ' C

Standard derivatives

y dy
dx
ax”" nax"*
asin(kx) ka cos(kx)
acos(kx) — kasin(kx)
ae" kae"*
alnx a
X
Standard integrals
J‘axn dx ax™
+cC
n+1
(except whenn=-1)
jcosaxdx 1sinax+c
a
jsinaxdx —lcosax+c
a
jeax dx ieax ic
a
jldx orJ.X_ldX Inx+c
X
I L o iIn(ax+b)+c
ax+b a
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