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1. The energy of an electron at the bottom of the conduction band of a semiconductor is given by E=Ak2, where k is the electron wavevector:
a- Plot E versus k if A is a positive constant independent of k.  On the same graph, plot A versus k for a value of A three times greater.

b- What is the effective mass of electrons for A and 3A?
c- Repeat (a) for electrons near the top of the valence band where E = Emax-Bk2, where Emax is the energy at the top of the valence band and B is a positive constant.

d- What is the effective mass for electrons near the top of the valence band?
2. The Hall voltage for n-type silicon is 110mV measured at I = 10mA, B = 2.0*10-4 webers/cm2, and W= 0.025 cm (Note a Weber dimensionally is a volt.sec) 

a- Calculate the number of carriers/cm3 in the silicon.

b- Calculate the mobility of electrons in silicon, if the electrical conductivity is 1.0 (
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cm)-1.

3. Compute the average drift velocity of electrons in a bar of silicon 1.0 mm2 in cross section, containing an electron density of 4.5*1015/cm3 and carrying a current of 100mA.

4. Using Einstein relation, determine the carrier diffusion constant for electrons and holes at 300ok in pure Germanium and Gallium Arsenide. 
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