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Il B.Tech - Il Semester — Regular / Supplementary Examinations
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ANALOG CIRCUITS

(ELECTRICAL & ELECTRONICS ENGINEERING)

Max. Marks: 70

Note: 1. This question paper contains two Parts A and B.
2. Part-A contains 10 short answer questions. Each Question carries 2

BL — Blooms Level

Marks.

3. Part-B contains 5 essay questions with an internal choice from each unit.

Each Question carries 10 marks.
4. All parts of Question paper must be answered in one place.

CO — Course Outcome

PART - A
BL | CO1
1.a) | Draw the two circuits of clamping. L1 | CO1
1.b) | Draw the output waveform of the given clipper| L2 | CO1l
circuit with a sinusoidal input signal of 10Vp-p.
Assume diode is ideal. V=2V, R=1kQ
R
+» L I +
E T
1 0
2V =
R 1
1.c) | Draw the exact h-parameter model of BJT in CE| L1 | CO1
configuration.
1.d) |Explain the effect of emitter bypass capacitor on| L2 | CO2
frequency response of a CE amplifier.
1.e) | Sketch the equivalent circuit of a Crystal. L2 | CO1
1.f) |Draw the circuit diagram of Op-amp inverting| L3 | CO1

adder and write the expression for its output
voltage.
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1.9)

For the given uA741 OP-AMP, operating in
voltage Follower configuration, having 2Vpp
sinusoidal input, find the maximum frequency up
to which it produces undistorted output.

L3

CO3

1.h)

Why level translator circuit is required in
OP-AMP block diagram. Explain.

L2

CO2

1.i)

List the applications of 555 timer.

L1

CO5

1))

An7 bit D/A converter has a resolution of 20mv.
Find the full scale voltage and output voltage
when the input is 1101110.

L2

CO4

PART - B

BL

CO

Max.
Marks

UNIT-I

With the help of a neat circuit diagram, | L3
explain the working of a two level diode
clipper and draw the output waveform.

CO3

oM

b)

Derive the expression for Stability factor| L3
of Self bias circuit.

CO4

oM

OR

In a CE germanium transistor amplifier | L4
circuit, the bias is provided by self-bias.
The wvarious parameters are V. =16v,
R~=3kQ, R;=10kQ, R,=90kQ, Rg=2kQ,
a=0.975. Determine i)coordinates of
Q-point ii) stability factor.

CO4

oM

b)

What is negative clamping and explain its| L3
working principle with input and output
waveforms.

CO3

oM
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UNIT-II

Derive the simplified CE h-parameter
model from its exact h-parameter model.

L4

CO4

oM

b)

A CE amplifier has h-parameters given by
hie=2000Q, h,=2x10"* h;=80,h,.=25x10"°
mho. If both load and source resistances
are 1kQ. Determine 1)Current gain A,
I)Voltage gain A,

L4

CO4

oM

OR

Analyze BJT CE amplifier using exact
h-parameter model to derive its voltage
gain, current gain and input impedance.

L4

CO4

6M

b)

Explain the low frequency response of a
CE amplifier describing the effect of
bypass capacitor, coupling capacitor and
internal capacitors.

L3

CO3

4 M

UNIT-I1I

Derive the expression for frequency of
oscillation of RC-phase shift oscillator.

L4

CO4

6M

Explain the Ideal characteristics of an
Op-Amp in detail.

L2

CO2

4 M

OR

Define and discuss about the AC
characteristics of Op-Amp.

L4

CO4

3M

b)

What is a Crystal Oscillator? Explain its
operation and advantages.

L3

CO3

M
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UNIT-IV

Draw the Op-Amp Subtractor circuit and
derive the expression for its output
voltage.

L4

CO4

4 M

b)

Discuss the operation of basic integrator
using Op-Amp with neat sketches.

L3

CQO3

6M

OR

Describe the working of an Op-Amp
square wave generator with the help of
neat circuit diagram and waveforms.

L3

CO3

oM

b)

Explain the working of an Instrumentation
Amplifier using three Op-Amps with a
neat circuit diagram.

L3

CO3

oM

UNIT-V

10

Explain the following specifications of
Data converters: Resolution,
Monotonicity,  Settling  time  and
Conversion time.

L2

CO2

4 M

b)

Describe the operation of 555 timer with
the help of its functional block diagram.

L3

CO5

6M

OR

11

Discuss the function of a Voltage
Controlled Oscillator and explain its
applications.

L3

CO4

4 M

b)

Explain the operation of Successive
approximation type A/D converter with
neat block diagram.

L3

CO5

6M
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Exact CE hybrid model

Under this condition, the magnitude of voltage of the generator in the emitter circuit is
he Wl =hydcRy= el R,

() M)
Since h,,hy, = 0.01, this voltage may be neglected in comparison with the voltage drop across h;, = h,
provided that R, is not too large.

To conclude, if the load resistance R; is small, it is possible to neglect the parameter k,, and h,, and obta

the approximate equivalent circuit as shown in Fig. It can be shown that if hy, R; £0.1, the eror
calculating A, Ay, R;, and R, for CE configuration is less than 10%.

hfe ’b

R
g vb % ‘hfe Q L VC

lbl?n—-



Fig. Approximate CE hybrid model 7
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Current Gain or Current Amplification, A,

For a transistor amplifier, the current gain A, is defiried as the ratio of output current to input current, i..,
I, _-h
I

A=

From the circuit of Fig.
I, = hely + h,V,

[2 = llfll “12‘2[.,”0
]2"1"]22"_’10 = fszl

s J -
A‘; s 2 iy J
y B W
Therefore,
-
! L4l Ly

Input Impedance :

IEL}B'L-



f
h
prom the input circuit of Fig. V= Iy + hV,
) it +hy
HCUCC« /:!- = —-{-—-—!—-—b_{ff,}_z_
/,
l./
= /J! + }ZF _"‘;"
"l

Substituting
" — —

!1

N

-~

=h +h

(4m)

resulting 1n

Substituting for A,,

t:ff
z.* _— h; - ;?’_ZL
1 o ;JDZL
h.h
= h, e Lz ZL
Zy
Taking the load admittance as ¥y = 1
ZL-
) ith,.
“/;j = }7’. o ol 7
L o
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Voltage Gain or Voltage Amplification Factor, A,

The ratin of output voltage V, to input volldge y, gives the voltage gain of the transistor, ic..

py

gz

l‘!
Substituting Vy=-lZ = A,
Av = T— Z

1
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Conversion time : Cl ™M)

The conversion time is the total time taken by a converter (ADC or DAC) to convert a signal

from one form to another:

o In an Analog-to-Digital Converter (ADC):
Time taken to convert an analog signal into a digital output

o In a Digital-to-Analog Converter (DAC):
Time taken to convert a digital input into an analog signal
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Vouy obtabad o Aupply voltage Vee

—> 11.a) The Voltage Controlled Oscillator (VCO) is a key building block in a Phase-Locked Loop C b )
(PLL), and its main function is to generate an output signal whose frequency is controlled by

an input voltage

Applications of VCO (IC 566)

A VCO (566) can be used in various applications, including function generation, tone
generation, FM modulation. frequency shift keying (FSK), and as a clock generator,

1. Function Generator: (3 M)
VCOs can generate various wavelorms (sine. square, triangle) by varying the control voltage,
making them useful for creating test signals or audio tones.” /
2. Tone Generator:

By controlling the VCO's frequency with a voltage, you can create tones or musical notes,
useful in audio applications or musical instruments.

3. FM Modulation: "

VCOs are a key component in FM modulation, whete the frequency of the carrier signal is
varied in accordance with the modulating signal.

4. Frequency Shift Keying (FSK):

VCOs can be used to generate different frequencies for FSK, a modulation technique where
data is transmitted by changing the frequency of a carrier signal.
3. Clock Generator: /
VCOs can provide a stable and adjustable clock signal, which is essential for synchronizing

digital circuits and systems.
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