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[Two Hours]
[Answer all questions, each question carries 5 marks each]
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a) Hxplain briefly the functions of the following fundamental components of a DC
power supply.
i) Rectifier
ii) Low-pass filter
iii) Voltage regulator
) 818 [1 Mark]

b) Draw the circuit diagram of a full-wave bridge rectifier with a capacitor filter and
: ) results v i1 > is input.
the waveform that results when a sine wave is input [1 Mark]

C) 1) By clearly stating vour assumptions, show that the percent ripple in the output
¥ Yy :
of a rectifier with a capacitor filter can be given as,

e 100%
2J3f,R,C

(All the notations have their usual meanings)

ify A full wave rectifier is operated from a 120 V rms, 50 Hz line and has a
capacitor filter connected across its output. What minimum value of
capacitance required if the load is 200 © and the ripple must be no greater than
4%7?

iii) Calculate the average current in the load.
[3 Marks]



A DC power supply with a Zener diode V@Emge f%gmiai‘@z‘ shown in Figure Q2 (b)
supplies power to an application where the Zener diode is used as a highly stable
voltage reference. Show A’% t the resistance R @u@uﬁ lie within the following

limits to achieve proper voltage egafzai or.

’i’/in(mﬂx) WVVZ ; Vizz{miu} wVZ

I + 1, . o +1

={max) L{min) (mm) L{max)

?

{(All the notations have their usual meanings)

You are given three resisters of 400Q, 500Q} and 1k(} to design the regulator
circuit in part b). Select appropriate resistor(s) for Rs according to the following

requirements.

3mA<] <300m4

e The input voltage waveform to the regulator circuit is in the form given in

Figure Q2 (c).

e The load is a variable resistor of 50k to 100k

[2.5 Marks]
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Q3 a) Fig Q1 shows an amplifier circuit based on a 5i transistor having = 60 connected

to a source vs =10 Sin 109 t

i) Calculate the voltage gain Ay for the amplifier.

ii) Calculate the input and output resistances, rin (s) and 1o(s) r@épe@ﬁveiy of the
amplifier stage.

iii) Determine a value for the capacitor C.

iv) If a load voltage RL = 50 Q is connected at the output, what is the overall
voltage across the load and the overall voltage gain of the circuit?

v) Why is the overall voltage gain much less than the amplifier voltage gain.

[2.5 Marks]
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Figure O3

b} 1) What factors affect the parameter values of transistors?

ii) How do the values of § and collector-to-base leakage current Icpo affect the Q
point of an amplifier?

iii) How can the amplifier circuit in Figure Q1 be modified to minimize the effects
of parameter variability?
iv) What is the amplifier voltage gain for the modified circuit?

v) How can the change in the voltage gain be minimized? ]
[2.5 Marks]

Q4  a) Define the current and voltages for a 2 port network. [0.5 Marks]
b) Define the h parameters for this 2 port network [1 Mark]

c) What is the hybrid equivalent circuit that can be substituted for any network
where the h parameters are known?? 1 Mark]

d) Draw the h parameter equivalent circuit for a Common-Emitter amplifier with a
source of voltage vs with source impedance 1s and load impedance Zy, .

[1 Mark]
e) Derive expressions for the overall voltage and current gains for the h parameter
equivalent circuitin d). : [1.5 Marks]



