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Q1 / (a) : Prove that the specific heat capacity according to Einstein theory is given by

O /T
c. =3plle \E/_ (6 Mark)
(b) Discussitat (1) T>0,(2)T<0 . (4 Mark)

Q2 / (a) Calculate the chemical potential at T=3000K for Al metal s whose density
is7.7x10> Kg/m® and the atomic weight is 27Kg / Kmol . (6 Mark)

(b) Explain why the classical theory (Drude theory) for free electron gas is failed.
; (4 Mark)

Q3 / (a) Calculate the probability that a state in the conduction band is occupied by an electron
and calculate the thermal equilibrium electror. concentration in silicon at T= 400 K. Assume the

Fermi energy is 0.25¢V below the conduction band. The value of N forsilicon at T =300 K is

N¢ =28x10%em™. (SMark) :

(b) What are the difference between Metals, Insulators and Semiconductors. * (5 Mark)
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Q4/(a) Suppose we have a system consisted of N particles can be found in two state E, and E,,

where E; — E; = KgVT and VT =T, — T,. Calculate the specific heat capacity (Cy ) for one
particle. Show that at T 3 VT , then G, = Kp ()% (6 Mark)

(b) What happens if intrinsic semiconductor temperature is increased and also an external

electric field is applied. ' _ (4 Mark)

QS: (a) find the probability (Occupation probability) for electron at state energy above and
below Fermi energy by 0.01eV at T= 300K, how this probability change if the temperature is

1000K. (5 Mark)

(b) Prove that the total energy at T= 0° K for electron at Fermi surface is given by the
following formula: U , = [ _E (0)] N . (5 Mark)
Q3 / (a) Explain briefly the band theory (5 Mark)

(b) define the following:

(1) The phonon (2) Fermi gas  (3) Bloch's theorem (4) Bloch's electron

(5) forbidden energy gab. ¢ '(5 Mark)
Not i
kg =13806x1072J/K , leV =1.6022x107"° .
N, =6.02x10%electron / Kmol ~, 7 =1.0546 x107>* J.sec
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Q1 / Find the magnetic field (H) at point on the axis far distance (h) from the plane of circular current loop of
radius (a). (10 Mark)

Q2 / Find maximum torque on an orbiting charged particle of charge (1.6 x 10" C), the circular path has radius
(0.5 x 10" m), the angular velocity is (4 x 10" rad/sec) and (B = 0.4 x 10° Tesla). (10 Mark)

Q3 / A magnetic circuit has circular steel core of length 300 mm and the radius of its cross section is 18.13 mm,
the coil around the core has 100-turn. If the current of the coil is 0.6 Ampere, use B-H curve to find the flux in
the core. (10 Mark)
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Q4 / Regionl for which (p,= 15) is defined by z <0 and region2, z > 0 has (uo= 1), if
By =1.2a, + 0.8a, + 0.4a, Tesla , show that B, = 0.41 Tesla (10Mark)

Q5 / 5GHz uniform plane wave is propagating in a material which is characterized by: g, = 2.53, T 10/ =101
electric field is given by: E = 10 cos(wt — Bz)a, , determine: : w , A, B, wave velocity, and writé the equation
of magnetic field. (10 Mark)

Q6 /1fH = 2 cos(wt — 3y)a, A/m and the medium is characterized by:o=0,u=2uy, &= 5¢, find: w and
write equation of electric field. (10 Mark)
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