
 1 [svbitec.wordpress.com/basic electronics] 

Shankersinh Vaghela Bapu Institute of Technology 

B.E. Semester- III 

Subject: Basic Electronics (131101) 

Branch: EE-I & II 

Assignment-2 (Unit – 2) 

1.  Define following terms:  

a.  Drift velocity of  electron  

b.  Mobility of electron  

c.  Drift Current  

d.  Mean life time of carrier  

e.  Voltage equivalent of temperature  

f.  Critical wavelength for semiconductor  

g.  Mean life time of carrier  

h.  Doping and Dopent  

i.  Donor and Accept or Impurities  

j.  Einstein’s  relationship  

k.  Concentration gradient  

l.  State the mass-action  law as an equation and in word.  

m.  Why Si is more widely used then Gi?  

2.  Prove that current density is proportional to product of charge density ,  mobility of charge and 

electric field intensity  

3.  Explain difference between intrinsic and extrinsic semiconductor.  

4.  Explain N type Semiconductor [4 Marks]  

5.  Explain electrical properties of germanium and silicon ( conductivity, the mobility and the energy 

gape) [3 Marks]  

6.  Explain Hall Effect.  Derive expression of Hall voltage and state its applicati ons.  [7 Marks]  

7.  Explain the Hall Effect  in semiconductor. How Hall Effect  is considered in measurement of mobility 

and conductivity?  [4 Marks]  

8.  Prove t hat  the minority carrier concentration, in an n-type semi conduct or bar which was 

momentarily illuminated,  decreases exponentially with  time.  [7 Marks]  

9.  Derive continuity equation and explain its  importance. [7 Marks]  

10.  Sketch and explain spectral response curve f or silicon and germanium  [2 Marks]  

11.  Explain Diffusion current and Diffusion current density due t o holes and electrons.  [5 Marks]  
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12.  A Semiconductor  is doped with both donors and acceptors of  concentrations ND 

And NA.  

Write the equations from which to determine the electron and hole concentration.  [4 Marks]  

13.  Given an intrinsic semiconductor specimen, state  two physical processes for increasing  its 

conductivity. [7 Marks]  

14.  Define a graded semiconductor, Explain why an electric field must exist in a graded  

Semiconductor, Derive expression on for the potential difference [7 Marks].   

Examples  

15.  A bar of n type silicon has l length of 5 cm and circular cross sectional area of 10 mm2. When It is 

subjected to a voltage of 1 V along its length; the current flowing through it is 5 mA. Calculate the 

concentration of free electrons and drift velocity of electrons. Assume mobility Of free electrons to be 

1300 cm2/V-s.  [7 Marks] 

16.  A bar of silicon 0. 2 cm long has a cross sectional area of 9 × 10-8 m2, heavily doped with 

Phosphorus. What will be the majority carrier density resulting from doping if the bar is to Have 

resistance of 2 k1? Given for silicon at room temperature: μn= 0.14 m2/V-sec, μp=0.05 m2/V-sec, ni = 1. 5 × 

1010  /cm3,  q =1.602 ×10-19 C  [4 Marks]  

17.  The Hall experiment i s used f or a silicon bar known to be p type.  The resistivity of the bar is 220 * 

103 Ohm-width of the bar is 2 mm and distance between the two surfaces of the bar Is 2.2 mm.  the 

magnetic f field used  has  intensity of  0.1 wb/m2. If measured value of current and hall voltage are 5 µA 

and 28 mV respectively calculate the mobility of holes.  [4 Marks]. 


