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: Scoring Indicator up Total
No score
I Part A
(a) Ripple factor : Ratio of the rms value of the AC component
of voltage or current to the DC component in the rectifier
output.
OR
lue of AC t 4 2
. __ rmsvaiue o componen
Rlpp le factor, = Average (or) DC value
() Resistors, inductors, capacitors, transformers (Any two) 2 2
(©
(Any two)
1. Current gain is less than unity.
2. High voltage gain
3. Power gain is approximately equal to voltage gain. 5 )
4. No phase reversal between input and output.
5. Very low input resistance
6. Very high output resistance.
@ Tank circuit: A circuit which produces electrical 2 2
oscillations of any desired frequency.
(€) |Voltage gain of inverting op-amp , Ay = 1+ ? 5 5 10
1
Where Rp— Feedback resistance.
R; — Input resistance.
II PART B
Il [Shunt capacitor filter:
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Waveforms
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[Explanation
The capacitance offers a low reactance path to the ac

component of current. During the positive half cycle, the]
capacitor charges to the peak voltage Vm. Just past the]
positive peak, the rectifier output voltage tries to fall. But af
point B, the capacitor has +Vm voltage across it. Sirice the
source voltage becomes slightly less than Vm, the diode is
reverse biased and become open circuited. The diode]
disconnects the source from the load. The capacitor starts to
discharge through the load. This prevents the load voltage;
from falling to zero. The capacitor continues to discharge
until the source voltage becomes more than the capacitor
voltage (at point C). The diode again starts conducting, the
capacitor is again charged to peak value Vm. During the
time the capacitor is charging (from point C to D) the
rectifier supplies the charging current. The current is
maintained through the load all the time.

voltage regulator using 7805 IC :
Diagram

Unregulated
input, V,

e

=

Explanation

Pin 1 is the input terminal pin 2 the ground and pin 3 ig
the output terminal. The unregulated input voltage (Vi) i
given to the input terminal. The output is taken from thej
output terminal. Filter capacitors are shown to be connected,
at the input and output side. The input capacitor C1 is used,
to cancel the inductive effects due to long distribution leads
and the output capacitor C, improves the transient response.
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Comparison between positive and negative feedback

(Any three comparison)
Positive feedback Negative feedback

1. The feedback signal is in 1.The feedback signal is in
same phase with the input phase opposition or 180 out of
signal. phase with the input signal.
2. Also called regenerative 2. Also called degenerative
feedback. feedback.
3. It increases the net input to | 3. It reduces the net input to
the amplifier. the amplifier.
4. Tt increases the gain of the | 4. It reduces the gain of the
amplifier. amplifier.
5.1t increases the noise and 5. It reduces the noise and
distortion. ) distortion.
6. It decreases the stability of | 6. It improves the stability of
amplifier gain. amplifier gain.
7. Used in oscillator circuits. | 7. Used in amplifier circuits.

Importance of impedance matching in power amplifiers

Explanation :
In many electronic systems the final output is in the form of]

sound. In such systems, the final stage has to be a power
amplifier and the loudspeaker is the load for the power
amplifier. The power amplifier drives the loudspeaker. Thef
maximum power will be transferred to the loudspeaker from
the power amplifier. only if the power amplifier outpuf
impedance is same as the impedance of the loudspeaker. If it
is not so, the loudspeaker gets less power, though the
amplifier is capable of delivering more power. So, it i
ossible to obtain maximum power output, impedance
matching is required between the power amplifier and
loudspeaker. This can be achieved by using an impedance]
matching network that match the loudspeaker impedance toj
the output impedance of the power amplifier.

Barkhausen’s criterion
Explanation :
To obtain sustained oscillations in any sinusoidal oscillator
circuit, certain conditions known as the "Barkhausen|
Criteria" must be fulfilled.
The essential conditions for maintaining oscillations are
(1) |JAB| = 1, i.e., the magnitude of loop gain must bel
equal to one.
(2) The total phase shift around the closed loop is zero
(or) 360 degrees.
Sustained oscillations are not produced if at the oscillation
frequency the magnitude of the loop gain is less than unity.




11(6)

11(7)

Half wave precision rectifiers

Diagram :
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Input and output voltage waveform
[Explanation :

When V; is positive, diode DI conducts causing Voa to
2o to negative by one diode drop (- 0.6 V). Hence diode D2
is reverse biased. The output voltage V, is zero, because no
current flows through Rrand the input current flows through
D1. For negative input, i.e., V;<0, diode D2 conducts and
D1 is off. The negative input V; forces the OP-AMP output
Voa positive and causes D2 to conduct. The circuit then acts
like an inverter for R¢=R; and output V, becomes positive.

Schmitt trigger circuit using operational amplifier Diagram :

Diagram :
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Applications : (Any two) (1.5 marks each)

(1) Used as a voltage comparator.

(2) Used for wave shaping circuits.

(3) Used for generation of a rectangular wave form from
sine wave or any other waveform.

(4) Hysteresis in Schmitt trigger is valuable when
conditioning noisy signals for using digital circuits.

A2

[Ti(a)

PART C

Zener diode as a voltage regulator

11I(b)

Diagram

Unregulated Vs
i/p Voltage !

Explanation
A zener has a sharp breakdown voltage under reverse bia

condition. When the input voltage is greater than the
breakdown voltage of the zener diode then the voltage acrosg
it is constant irrespective of the current flowing through it.
This principle is used in this regulator circuit.

If the load current I should increases , the current Iz
through the zener diode decreases by the same amount in
order to maintain constant current Is, This keeps the voltage
drop across R, constant. Hence, the output voltage V, remain
constant. If the load current decreases, the zener diode passe
an extra current Iz such that the current Is is kept constant.
Hence the output voltage remains constant.

Bridge type full wave rectifier

Explanation
During positive half cycle of the input due to the polarity of

secondary voltage, the diodes D1 and D2 are forward biased
and conduct, while diodes D3 and D4 are reverse biased and
do not conduct. Therefore, current i, flows through diodes D
D2 and load Ry. During negative half cycle of the input the

D3 and D4 are forward biased and conductor, while diodes
D1 and D2 are reverse biased and do not conduct. Now let i,
is the current flowing through diodes D3, D4 and load R;.
Both the currents i, and i, flows through the load resistor Ry,

T

-

polarities of secondary voltage gets reversed. Now the diodes

in the same direction and hence they can be added to give th¢
total output current Therefore, a fluctuating unidirectional
voltage is developed across the load R.
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Half Centre | Full
[V(a) Characteristics wave tap wave
rectifier | rectifier | rectifier
1.Need for centre- No Yes No
tapped transformer _
2.No.of diodes | 2 4
3. Maximum efficiency 40.6% | 81.2% | 81.2%
4 Ripple factor 1.21 0.482 0.482
5.Output frequency fis 215 2f;
6.Peak inverse voltage Vi 2 Vi Vi
7.RMS current Iﬂ IE Im
2 V2 V2
8.Average or DC current Im 2Im 2Im
T T T

unbiased positive clamper

Input waveform l

[Unbiased negative clamper

input waveform

Output waveform

Quiput waveform

Explanation

(Any

2.5

25
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V(b)

Frequency response of RC coupled ampliﬁer
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Explanation
The entire frequency response will be divided into three
regions.
(i) At low frequencies (< 50 Hz) : The fall in the low
frequency region is due to the coupling capacitance. The
reactance of the coupling capacitance will be large at low
frequencies. Therefore as the frequency is low the voltage
drop will be more. Similarly the emitter by pass capaciton
CE cannot by pass the RE effectively. Because of these twol
reasons, the voltage gain falls at low frequencies.
(ii) At High Frequencies ( > 20 kHz) : As the frequency of
the input signal increases, the gain of the amplifier reduces.
Several factors are responsible for this reduction in gain,
Firstly, the beta of the transistor is frequency dependent. Itg
value decreases at high frequencies. Because of this, the
voltage gain of the amplifier reduces as the frequency
increases. Another important factor responsible for the
reduction in gain of the amplifier at high frequencies is due
to inter-electrode capacitances. Because this shunting effect,
the voltage gain reduces.

(iii) At mid Frequencies (50 Hz to 20 kHz) : The gain in the
mid frequency range will almost be constant. This is due tol
the fact that the reactance of the coupling capacitor will be
very small that it can be neglected. Further, the reactance of
the shunting capacitance will be sufficiently large that itg
effect is negligible.
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Explanation
When a sinusoidal a.c. signal is applied at the input

terminals of the circuit, during the positive half cycle the
forward bias of the base-emitter junction is increased,
resulting in an increase in IB. The collector current Ic is
increased by p times the increase in IB. The drop Ic Rg

increases, hence Vo = VcE correspondingly decreases.




Thus, in a CE amplifier a positive going input signal id
converted into a negative going output signal i.e., a 180)
degree phase shift is introduced between the output and|
input signal and further the output signal is an amplified
version of the input signal .
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Explanation
With no signal input, both transistors are cut - off and no

collector current flows. The signal applied at the input goes
to the base of both the transistors. Since the transistors are of
opposite type, they conduct in opposite half - cycles of the
input. During the positive half - cycle of the input signal, the
INPN transistor T1 is forward -biased and conducts current,
On the other hand, the PNP transistor T2 is reverse biased
and does not conduct. This results in a half - cycle of output
voltage across the load resistor. The other half - cycle of
output across the load is provided by the conduction of
transistor T2 (the transistor T1 remains cut - off) during
negative half - cycle of the input.

I
Band ————p \\
width !

Frequency Response of an Amplitier

(i) Lower and upper cut-off frequencies :

The frequencies at which the voltage gain reduces 1 to
0.707 of the maximum gain are known as the cut-off
frequencies of the amplifier. The frequency f1 is the lower
cut-off frequency and the frequency f2 is the upper cut-off
frequency.

(ii) Bandwidth :

The bandwidth of an amplifier is defined as the range of
frequencies over which the gain is equal to or greater tha




0.707 of the maximum gain.

The difference between the two cut-off frequencies is called
the bandwidth of the amplifier. i.e., Bandwidth = f; - f;
(iii)3-dB points : At cut-off frequency the voltage gain
reduces to 0.707 of the maximum gain. On the dB scale this
is equal to a reduction in voltage gain by 3dB. For thig
reason, the points P; and P are called 3-dB points.

VII(a)
RC phase shift oscillator
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Explanation
Since transistor CE amplifier produces a phase shift of 180°,

and further phase shift of 180° is produced by the RC phase|
shift network. Thus, the total phase shift around the entire
loop is 360°. The result is that the output of the transistor
amplifier is returned to the input in the proper phase to
produce oscillations.

Circuit Operation : When the circuit is switched on, it is sef]
into oscillations by any random motion of electrons in
elements or the transistor.. The amplified noise now drives
the feed back network. This output voltage Vo of the]
amplifier is feed back to RC phase shift feed back network,
IAt some particular frequency fo, the RC phase shift network]
provides exactly 180° phase shift.

VII(b




‘Waveforms
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Explanation
VIII(a/Crystal oscillator
—o +Vec
Rt é R.F. choke

Explanation

Advantages
1. Excellent frequency stability.

2. Frequency is not affected by stray capacitances and
transistor.

3. Quality factor is high.

4.Frequency is independent of supply voltage and
temperature variation

(Any
two)
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IX(a

VIII(b

Monostable multivibrator circuit using IC 555.
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Explanation

Explanation & Derivation

Vi-Wi =L}
Vi -Vo=I;Ry
V:~0=1IR,
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IX(b

X(a)

characteristics of an ideal operational amplifier

* Infinite open-loop gain G = vy, / v;,

* Infinite input impedance R;,, and so zero input current
* Zero input offset voltage

* Infinite output voltage range

» Infinite bandwidth with zero phase shift and

infinite slew rate

» Zero output impedance R,

e Zero noise

* Infinite common-mode rejection ratio (CMRR)
* Infinite power supply rejection ratio.
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X(b) |Differentiator by using Opamp
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Explanation and Derivation

Flow of current through the capacitor can be written as
lin=1Ir

Where I;= -V, /Ry

The capacitor charge equals the voltage with capacitance

times across the capacitor. Therefore the charge rate change
is

dQ/dt = C dV/dt
But the dQ/dt is the current through the capacitor

Iin =C dVi/dt =1
~Vou/Re = C dV;,/dt
An ideal output voltage (Vout) for the operational amplifier
differentiator is written asVout = — R;C dV,/dt
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