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Faculty of Science

Mathematics Department lntegral Equationé"” Full mark 80
[1] a) Reduce the initial value problem
y''—y'sinx +e* y=x, y(0) =1, y'(0) = -1,
to a Voltera - type integral equation ‘ (10 marks)

b) Find the resolvent kernel of the integral equation

¢(x) =1+ cos(x) + fx i:zss(é)) ¢(t)dt  and then find its solution (10 marks)

[2] Solve the integro-differential equation
¢"(x) + d(x) + fox sinh(x —t) ¢p(t)dt + fox cosh(x — t) ¢’ (t)dt = coshx
,0(0) =—1,¢'(0) =1 . (20 marks)
[3] a) Using Fredholm determinant, find the resolvent kernel of the integral equation
$lx) = e* = f01 e®=0 ¢(t)dt, and then find its solution (10 marks)

b) Solve the following integral equation

[FEmamtt — M p(tde = 2%, n =23, (10 marks)

[4] Find the characteristic values and Eigen functions of the integral equations

d(x) — A fon(coszx cos2t + cos3x cos3t)p(t)dt=0 (20 marks)

Best Wishes
Dr. Mahrﬁoud Abdelaziz
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Answer/\the following questions:

- [1] Why classical mechanics is not applicable to light. State special relativity
principles. Derive Lorentz transformations. Derive length contraction, time

dilation and apply them to the miu meson phenomena in cosmic rays.
[20 marks].

[2] 1) State the basic equations for electrostatics and magneto-statics. Hence
derive Maxwell's equations. Derive plane wave solution for wave guides.

i) Define 4-vector, velocity and momentum 4-vectors. Hence derive
Compton relation.

[20 marks].

[3] i) Derive the transformation formulas for the electric and magnetic fields.
Show that special relativity truly unifies them.
i) Derive Doppler relation. Explain its importance. [20 marks].

[4] 1) Comment on the following statement: Since special relativity disagrees
with Newton gravity, a new theory of gravity is needed.

ii) State Larmor formula. Explain its contradiction with the stability of
atoms. _ - [20 marks].
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