
Menofia University

Faculty of Engineering Shebien El-kom

Basic Engineering Sci. Department,

Academic Year: 20L7 -2018

Date:3/1, /20L8

Subject: Mathematical Physics
Code: BES 522
Time Allowed: 3 hours
Year: Master
Total Marks: 100 Marks

Allowed Tables and Charts: None

Q.1

Q,2

Answer all the following questions: [100 Marks]

Deduce, classify and check the partial differential equation which I25]
has the general solution 1t = x F(y) + y G(x), where F(y) and

G(x) are arbitrary functions.

Classify, solve and check the equation ury = ux * 2 with the

boundary condit ions: u(0.y) = 0, u* (x.0) = x2

Derive the heat conduction equation Ltt = kv2u,, where u(x.y. z.t) tz1l
is the temperature at position (x. y. z) in a solid body at time f . The

constant k is the diffusivity, k = ! , the specific heat o and the

density (rnass per unit volume) p are assumed to be constant, a is

the thermal conductivity.

Classify, solve and check the heat equation LLt = ur" with the

conditions:

u(O, t )  -  0 ,  u (n  f )  :  0 ,  r  >  0

u(x .O)  -2s inx*4s in2x*6s in3r .  0<r  <  Tr .

Q.3 Proof that:

( i )  F@,n)=Zf is inz^-r0 rorzn-1'g d0

( i i )  f (n+1) - ( rz ) !

( i i i )  f (n  +  1)  -  n l (n) ,  n )  1
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a) Find the Fourier series of the function defined by:

f (x) -x ,  0<xlZn

b) Find the Fourier series of the function defined by:

f ( i_{  
q 0<x<L

'  \ -s  -Tr<x<0

(A) Find the Fourier sine series of the function defined by:

f ( " ) :x2,0<x<rc
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(ii)f #

tin) f e-*' d"x

tni) f  x4 (I - x)3 dx

(viii) fj tunu 0 dx '

[?n l
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b) Evaluate the following integrals:

(i) /r* Jy e-Y3 dy

( i i i )  f- ,6 ,-z x 4,

^ 2

(u) Jo h dx

(vi i ) f fs in66 dx
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