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(The figures in the right hand side margin indicate marks.
Answer all the questions)

1. Answer any three of the following questions                1×3=3
a)  Why is FET called a voltage controlled device? 
b) “A diode is called as a unidirectional device” - Comment.
c)  What do you mean by compound semiconductors? Give one 

example.
d) Mention the effect of temperature on forward and reverse 

characteristics of a p-n junction.
e) What is step graded p-n junction?
f) How does the Zener breakdown voltage vary with temperature?

2. Answer any three of the following questions.              2×3=6
a) Which of  the two semiconductor materials  Si  or Ge has larger

conductivity at room temperature? Why?
b) State the “law of mass action” in semiconductors.
c) Define Fermi level in case of semiconductors. Mention its position

in intrinsic and extrinsic semiconductors at 0K.
d) What is intrinsic stand-off ratio of an UJT?
e) Draw  the  energy  band  diagram  of  pnp and  npn transistor  at

thermal equilibrium.
f) Differentiate between drift and diffusion currents.
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3. Answer any two of the following questions.                 5×2=10
a) Explain various current components in pnp transistor. Establish a

relationship  among  α,  β and  γ where  the  symbols  have  their
usual meanings.

b) Derive an expression for the density of holes in the valance band
of a semiconductor. Is hole a fundamental particle in an atom?

c) Describe  working  of  an  n-channel  JFET  with  the  help  of
constructional diagram. Prove that,  μ= gm×rd where the symbols
have their usual meanings.

d) In  a  p-type  semiconductor,  Fermi  level  lies  0.45  eV  above  the
valance  band.  If  the  concentration  of  acceptor  atoms  (NA)  is
doubled, find the new position of Fermi level. Assume KT = 0.026
eV.

4. Answer any one of the following questions.                  6×1=6
a) Boron is implanted in an  n-type Si (ND = 1016 cm-3) forming an

abrupt  pn-junction  with  the  square  cross-sectional  area  4×10-4

cm2 and the acceptor concentration (NA) on p-side is  5×1018 cm-3.
Find the width of depletion layer at 300K.

b) Explain the construction and V-I characteristics of UJT. Mention
its important applications.

c) Draw  the  circuit  arrangement  for  drawing  the  static
characteristics curves of an npn transistor in CE mode. Draw its
input  and  output  characteristics  curves.  Briefly  explain  the
nature of the curves. 
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