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Question [1]: (30 marks) [ILOs: al,b7] Marks

a) Derive the formula of Fourier scries coefficients ag, a,, and by,
b) Find Fourier series for the function defined by:

Bey

%) t-x , O<x<snm 10
X —1
' 0 s BSx <2
T 1 1 1
and sketch the graph of £ (x), and show that: -4' = ]—5'*"5"—74" --------

¢) Find the Fourier series of: f (x ) =|x | where —L <x <L,
and sketch the graph of f (x).
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Question [2]: (30 marks) [ILOs: al,bl,c1]

a) Expand f (x)= eT, —4 <x <4in a complex Fourier series. 10
b) Solve the following IVP by using D’Alembert’s formula: 10
aZu 62u S
= , u(x,00=0, u (x,0)=2sindnrx, Vx
ox? o’ (x.0) ((%,0)
c¢) Using method of separation of variables (MSV), solve the following heat ' 10 ‘

equation: #,, =u,, 0<x <2, >0, u(0,t)=u(2,t)=0, u(x,0)=x

Question [3]: (40 marks) [ILOs: ¢7]
a) Find Fourier transform of ¢ g™ by using: .

Jr

e du =——

+0.5y (¢)=sin3¢t - .

FIf'Ol=iof (o), where

© t— §

dy (¢)

b) Solve using Fourier transform:

¢) Determine whether vector field A=02x+y )i +(Bxy? +4)J_' is -

conservative:
i) By computing curl 4 . |

10
10
i) By finding the scalar potential of i
d) Find the area of parallelogram with vertices (2,2,0), (9,2,0),(10,3,0), and (3,3,0).

Good luck >>>> <<<< Dr. Manal El-Sayed

Scanned with CamScanner



