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I. Indicate whether each of the following statements is true or false (give reasons):
1- The effective mass of an electron in a semiconductor material takes into account the internal influences of the
lattice only so that electron can be treated as almost free.
2- The mean life time for holes is equal to that of electrons in an intrinsic semiconductor.
3- The energy gap of a semiconductor material increases with increasing temperature.
4- If a semiconductor is doped with ND donor atoms and NA acceptor atoms such that ND = NA then the
equilibrium electron and hole concentrations as given by n = p = ni.
5- Increasing temperature of an extrinsic semiconductor makes it behave as an intrinsic one.
II. Choose the correct answer justifying your choice:
1- The mobility of electrons of an n-type semiconductor is ………….. that of an intrinsic one at the same
temperature.
(a) smaller than
(c) equal to

(b) higher than
(d) not related to

2- In an intrinsic semiconductor is doped with donors, the mobility of carriers ……………………..
(a) increases.
(c) is maintained constant.

(b) decreases.
(d) becomes zero.

III.Solve the following problems:
1- The potential gradient of a specimen of intrinsic Si material is 400 V/m and the mobility of electrons and
holes are 0.12 and 0.025 m2/V.s respectively. Determine for this specimen a) the electron and hole drift
velocities, b) the resistivity of intrinsic Si, if the intrinsic carrier density is 2.5 x 10 16 m-3 C) the total drift
current if the cross-sectional area of the specimen is 0.03 x 10-4 m2.
2- Assume that the resistivity of pure Si is 3000 Ωm and the mobility of electrons and holes are 0.12 and 0.025
m2/V.s, respectively, determine the resistivity of sample of Si when 10 19 atoms of phosphorus are added per
cubic meter. If 2 x 1019 atoms of boron are now added what is the resultant resistivity ?
3- A Specimen of an extrinsic p-type Si material has the following dimensions: length 5mm, width 2 mm and
thickness 1.0 mm. Calculate the impurity concentration of the specimen if the electrical resistance is 100Ω.
The electron and hole mobility may be taken as 0.12 and 0.025 m2/V.s respectively, and the intrinsic carrier
density 2.5 x 1016 m-3. Determine the ratio of conductivities due to electrons and holes.

4- Find the resistivity of intrinsic Germanium (Ge) at 300 k where
and intrinsic concentration 1.6*1019 m-3.

 n = 3800 cm2/V.sec,  p =1800 cm2 /V.sec

5- For an electron mobility of 500 cm2/V.sec:
a. Calculate the time between collisions.(Take mn=mno)
b. Calculate the distance an electrons travels by drift between collisions, for an electric field of
100V/cm.

Good Luck 

