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PART B - 1 hour & 15 minutes
Answer FIVE questions only.
All symbols have their usual meaning.

1. Consider the circuit shown below.

[ A

(a) Use source conversions to find the Thevenin’s equivalent circuit across A and B terminals.
[4 Marks]
(b) If a load resistor (RL) is connected across A and B terminals, derive expressions for voltage
across and current through the load resistor in terms of Vru, Rty and Ry. [2 Marks]
(c) Hence, find the maximum voltage across and maximum current through a load resistor.
[2 Marks]
(d) What would be the value of Ry to deliver the maximum power from the circuit to a load

resistor and find the maximum power? [2 Marks]
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(a) Find the voltage across and current through the diode given in the following circuit using the cons

voltage drop model of the diode (assume that diode cut-in voltage of the diode (Vpo) is 0-7 V)
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(b) Answer the following parts considering the circuit given below. Use the constant voltage drop mod

of a Zener diode. I — (2
IS Rs
llz £ L
Vs (b
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(a) Ifthe Zener diode operates in the reverse active reéion, derive an expression for the current through

the Zener diode (Iz) in terms of Vs, Rs, I and Vm (Zener breakdown volt@ge) [3 Marks]|
(b) If the supply voltage (Vs) changes from 15 V to 25 V, estimate the sustamable maximum and |
minimum current for the load resistor that can be’drawn without disrupting the voltage regulation

process of the Zener diode (Take, if Rs =100 Q, V:’zo =5V, minimum Zener current for the reverse
i
breakdown is ImA and maximum power dissipation of the Zener diode is 1 W). [2 Marks]
?
3. Answer the following questions considering the rectifier circuit given below. Negléct the resistance of
the secondary winding of the transformer. |
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(a) Calculate the followings (consider the diode as ideal). - |
i The peak value of the voltage across Ry, [2 Marks]
ii The rms value of the voltage across Ry, [1 Marks]
iii Value of the d.c. component of the voltage across Rr, [2 Marks]
iv rms value of the a.c. components of the voltage across R [2 Marks]

(b) Sketch the wave pattern of the voltage across the load resistor (Ry) if the polarity of the diode is
reversed. [3 Marks]



i 4. Consider the following biasing circuit of a common emitter transistor amplifier circuit. (f = 100,
Ing the Constay Vcesan= 0V, and Vge is negligible for this transistor).
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(a) What value should the VcE (the voltage across collector to emitter) be held to obtain the distortion-
free maximum output signal? [2 Marks]
(b) Calculate the appropriate value for R to maintain the value of Vcg that mentioned in part (a)
above. [4 Marks]
(c) What will be the value of V¢ and Ic with the same Rz calculated above if Rc is replaced by a
througL 5 kQ resistor? [4 Marks]
Aarks ] '
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Hm and 5. Consider the following amplifier circuit (take p = £00)
g amp 1
ulation ; 4
'eveI‘Se Q V7éc = 10 V
arks] 4
- o Rc=2kQ
ce of RB—3OOKQ§ | “
A
Vout
(a) What is the configuration of this transistor amplifier? [Marks 2]
{Marks 3]

(b) Calculate I of the above circuit. (Assuming Vge is very small and [g=Ic).

(c) Draw the ac equivalent circuit for the above circuit. Hence, find the alternating current (ac) voltage gain.

, 25mV
Y [Marks 5]

Take emitter intrinsic resistance, 1 = r
E
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6. Write down the expression of the closed-loop gain for a negative feedback amplifier by defini

terms. [2 Ma
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(a) Derive an expression for the closed-loop gain of the above negative feedback amplifier in ten
of Re, Re and emitter intrinsic resistance ( T’e) [3 Mark
(b) Using the above expressions, calculate the open-loop gain and feedback fraction of tl //0
25mv
amplifier. [Take 7, f= ~ , common emitter current gain of the transistor ( ) is 100, an

Vge 1s negligible.] ) [3 Marks
(c) If the open-loop gain of the above feedback amplifier changes by 25 % due to a temperatur

variation, find the percentage change in closed-loop gain.

[2 Marks]
¥ 3
(a) Prove the following identities using Boolean ;!}lgcbra.
i. A(A+AB)+AB=A+B b [3 Marks]
ii. A+AB=AB [3 Marks]
(b) Simplify the following expuession using a Karnaugh-Map (K-Map). P
X=ABC+BLD+ABCD+ABCD [4 Marks]
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