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All symbols have their usual meanings.
Answer all Four (04) questions.
e Calculators are allowed for this examination.

1)
a. State the definitions of voltage, current and resistance
(3 marks)

b. Briefly explain what is a capacitor
(2 marks)

¢. Determine whether the following statement is true or false, and explain your answer, using
a suitable example.
“The voltage across all the conductors is directly proportional to the current flowing
through it, with the constant of proportionality being the resistance.
(5 marks)

d. An electrician wishes to cut a copper wire (p=1.724 x 10—8Qm) that has no more than
1092 of resistance. The wire has a radius of 0.725mm. What would be the approximate
length of the wire required to have a maximum resistance of 10Q?

(5 marks)

e. Calculate the power dissipation through the resistor in the circuit shown in Figure 1.

(5 marks)
(Battery) Resistor
9V T 1000

Figure |
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2)

f How much current will flow through a 20.Q resistor connected in series with a 40 Q
resistor when a supply voltage across the scnes combination is 12 V dc? Also calculate
voltage drop across each resistor?

(5 marks)
Briefly explain the following
i) Kirchhoff's Current Law .
ii) Kirchhoff’s Voltage Law - (3 marks)

The current passing through a resistor in a circuit is 0.01A when the voltage across the
resistor is 5 V. What would be the currcnt passes through this resistor when the voltage
across itis 7.5 V?

(6 marks)

Answers following questions based on the circuit shown in Figure 2.

i) Find the current passing through resistors: R1, R2, R3, and R4.

i1) Find the nodal voltages at point A, B and C.

iii)  IfR3 and R4 resistors are replaced with two identical bulbs with same resistance of 2

k2, which bulb will glow brighter? |
' (16 marks)
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3)

What does it mean by a forward biased diode and a reverse biased diode?
(2 marks)

Draw current-voltage characteristic curve of a P-N Junction and clearly mark the following
areas.

i) Forward Operating Region
i) Reverse Operating Region
iii)  (KNEE Voltage) Vknee
iv) Leakage Current
(6 marks)

Write down three diode models used in electronics.
(3 marks)

“When a Zener diode is operated in the forward-biased mode in a circuit, it behaves like a
regular diode™. Briefly explain the above statement?
(3 marks)

Answer the following questions referring to the circuit diagram shown in Figure 3. Where
D1 is a germanium diode and D2 is a silicon diode. For silicon the threshold voltage is 0.7V
and for germanium it is 0.3V. The voltages at point A and B are

+ 16V and -8V respectively. '

i) Calculate the voltage difference between A and B.
i) Find the current flowing through R1 and R2 ’

“fii)>  Find the output voltage (Vo)

iv)  What are the changes that you would observe in the current flow if the Ge diode is
replaced with a Silicon diode.
(11 marks)
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4)
a. Write three applications of operational amplifiers?
(3 marks)
b. What are the main steps in converting AC voltage to DC voltage in an AC to DC converter?
(3 marks)

¢. Draw Vou vs. time diagram for the following circuits.

)

(6 marks)
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Vs
Ve
Ie
Ic
Is
Ve
Vee

usual meanings. Subscripts B, C and E stand for base, collector and emitter respectively.

i)
iii)
iv)
v)
vi)
vii)

i)

d. Calculate the following parameters of the given circuit in Figure 4. All these symbols have

(13 marks)
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Figure 4

...End of the paper..




