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Question One
a. Deduce an expression for orbital frequency of revolving electrons.
b. Draw and briefly describe THREE transistor configurations. Indicate the
polarities of the terminals.
. Explain using basic illustrations the electrical conduction properties of:
i.  Insulators
ii. Semiconductor
ii.  Conductors
d. Define the following terms:
i.  Electric field
ii.  Resistivity
iii. Mobility
iv.  Dopant
e. A varactor diode has capacitance of SpF when the reverse bias voltage
applied across it is 6V. Calculate the diode capacitance if the bias voltage is
increased to 8V.
Question Two
a. Explain how you would obtain n-type and p-type semiconductor materials.
Use suitable illustrations.
b. Draw suitable transistor output characteristics and
1. Show the quiescent operating point
ii. State the functions of a load line.
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Question Three
a. Using the suitable circuit diagram and waveforms, explain the principle of
operation of a center-tap rectifier.
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The circuit of figure 1 has components given as Vg = Vg — 0.7. Design the
amplifier by calculating the following biasing values:

1) VB 111) IE V) VCE

ii) Vg iv) Vg3 vi) V¢

Question Four
a. Distinguish between intrinsic and extrinsic semiconductor materials.

b. Derive that the efficiency of a half-wave rectifier as:
Idc RL

Y= X
Imax RL + Tf
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Based on the equivalent circuit of figure 2, derive that the power gain Ap is a

product of voltage gain Ay and current gain A;:
Ap = AVAi

b. A diode forward biased has a resistance of 50 ohms, supplies power to a load

resistance of 1200 ohms from 20 Vs source.

Calculate:
1. The dc load current.
il. The ac load current.

ii.  The dc output power.






