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Ql(a)

(b)

©)

By applying Superposition Principle determine the output voltage for the circuit
shown in Fig.1 ¥V, =2V, V=1V and V= 1V..

An op-amp using IC741 is connected as a Non-inverting amplifier with
Ri{connected between pin 2 and ground) =1kQ and Re = 10KQ.Draw
the circuit diagram and assume that the IC 741 OP AMP Connected in
the circuit has the following parameters: '

A=200,000,R;, = 2MQ, Ro =750, Supply voltage = 215V
Find the voltage gain with feedback, input resistance with feedback and
output resistance with feedback for the above amplifier.

Implement the following expression

VO = 2‘[(\/1 +V2) e (V3+V4)]
Using only two inverting op-amps. Assume that the inputs V4,Vz V5 and
V. cannot be modified before they are applied to the op amp inputs. The
input resistance for the op amp circuit is required to be 10k(. The opamp
supply voltages are +10V.All the applied inputs are in volts. Draw the

complete circuit diagram.
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Q2(a) | For the circuit shown in Fig.2, given the free running frequency as
100KHZ, the demodulation capacitor of 2uF and supply voitage is * 6V,
determine the lock and capture frequencies and find the value of Cj.

Assume Ry =12KQ.
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(b) Fig. 3 shows a digital to analog converter with binary weighted
resistors. Derive an expression for Vanalog.
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(C) | List the different types of Analog to digital Converter.
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3(a) With respect to signal conditioning circuit using RTD, answer the

Q4(a)

(b)

following question?
Connect RTD (Resistance Temperature Detector of platinum type (Pt-

100)) in one arm of the wheatstone DC bridge circuit which has
temperature variations of 50°C-80°C. Design a suitable signal
conditioning circuit using whetstones: bridge and op amp which can give
0-4V output for a temperature range of 50°C-90°C .Use temperature

Co-efficient for RTD ( «) = 0.0034/°C. Dissipation Constant of RTD
(Pp)=30mW/°C. The error due to self-heating of RTD should not exceed
1°C.Assume supply for DC bridge circuit as 5V. Resistance at 0°C(R) for

platinum type RTD is equal to 100Q.

Draw the output waveform if Vi = 5Sin wt is applied to the input of the
squarer circuit and the output passed through a DC blocking capacitor

An op-amp based voltage regulator is shown in Fig. 4. The zener diode is
designed to operate at 10 V, 0.5 A. In the circuit, Ry = 20 kQ, Ry = 10 k(.
Assuming that the op amp is ideal, determine the following:

0] output voltage, V,,

(i) minimum input voltage Vi, (Assume Vge=0.2V)

(i)  the value of Rz based on minimum V;, )
If the op amp is not ideal with an open loop gain of 1000, by how much

will the output voltage Vo change?

passtrapgistor-c i

)
"

" Fig. 4

Realize log and antilog amplifiers using opamp, transistor and resistors.
Show how log and antilog amplifiers can be used as a building block to
obtain an output waveform y=a° where a and b are independent input

waveforms.
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Q5(a) | Design the circuit diagram of IC 723 based positive voltage regulator to
give +8V output at 200mA. Incorporate short circuit protection current
limit circuit to operate at 400mA. Find all resistor values .Calculate their
-wattage and specify the type of resistors. Assume C=500pF R=1kQ
{connected between pin3 and pind)and V. =7V.Draw the complete

circuit dragram.
In Class A power ampilifier, the total collector current is given by
= (23)2+ V)  mA -

where the input Vin (in mV) = 10sinwt. Determine the quiescent collector
current, average collector current and the total harmonic distortion for the [5M]

power amplifier. Given sin30 = 3sinf — 4sin38

[SM]

(b)

6(a) |Compute the transfer function (s .-:—.y—‘%&*(—s—)-for the circuit shown in Fig.5
Q ( ) V,;,.,(S)

Ry Ry = [L.3 kL
' Ry = 2260
Re=R =y :+.3F 1}
)

! . 1/ Q.
4 [8M]
Fig. 5
(b) |Positive or regenerative feedback is an essential characteristic of all
oscillator circuits. Why, then, do comparator circuits utilizing positive
eedback not oscillate? Instead of oscillating, the output of a comparator
circuit with positive feedback simply saturates to one of its two rail voltage
values. Explain this [2M]
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Note: This question paper has 4 questions and 2 pages. Answer all

Questions. Semi log graph sheet is provided along with question
Paper. Assume suitable data if required

Q1 The cut off frequency of a certain second order Butterworth low pass fitter

- frequency response plot.

Q2

is 2KHZ Assume all the capacitor values to be 0.01pF and feedback
resistance R; connected between pinZ and pin6 of op amp as
15.83kQ.Draw a schematic of the circuit and determine suitable values of
all resistors used in the fiiter design. Also draw the frequency response of
the filter by expressing gain in decibels for frequencies of 100Hz, 200Hz,
1000Hz, 2000Hz and 10,000Hz and find cut off frequency .from the

(10 Marks)

Draw a schematic of an op amp based RC phase shift oscillator. The
phase shifting network is made of 3 identical RC sections. The op amp has
a maximum input bias current of 1,=50nA. Assume that the maximum
current through the feedbéck resistor R = 1001, and the supply voltage for
op amp is 12V. Design the oscillator circuit for an output frequency of

2KHZ. Determine all component values required. (7 Marks)

p-To
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Q3 Design an IC555 timer circuit such that a control door is set to open for

Q4

duration of 0.7msec after a trigger signal is received. The dc voltage
available for the IC is 15volts. Assume a charging capacitor of 0.1uF .Draw
the complete circuit diagram and determine all external component values
used. Modify the above circuit such that the 0.7msec opening of the dodr is

repeated after every 0.23msec. Determine the values of any additional

components used. (7 Marks)

Design a full wave precision rectifier using three op amps and draw the

necessary waveforms at the output of each op amp. Assume Vi, = 4Vp-p

sinusoidal input with frequency of 1KHZ. (6 Marks)
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BITS, PILANI — DUBAI CAMPUS
SECOND SEMESTER 2012-2013
THIRD YEAR ECE
TEST1 (CLOSED BOOK)

Course Code: ECE C364 Date: 18.03.2013
Course Title: ANALOG ELECTRONICS Weightage:15%
Duration:50Minutes Max Marks: 30

Note: This question paper has 2 Pages & 6 questions. Answer all questions.
Draw the necessary circuit diagram for differentiator circuit and find out the output
voltage if a sinusoidal voltage of peak value 6mV and frequency of 1KHZ is applied
to the input of a differentiator circuit. Consider feedback resistor R =56KQ2 and
C = 1uF. Sketch the input and output waveforms. [5M]

. A common emitter npn transistor has 8 =80.The collector terminal is connected to a
10V power supply through a resistor R;=5KQ.A dc bias of 1V is applied to the base
terminal through a resistor Rg=2KQ&the emitter terminal is connected to ground
through an emitter resistor 1KQ.The transistor is in the active mode of operation.

Assume Vge =0.7V.Draw the necessary circuit diagram and determine Ig, lg& Vce.
[SM]

. An amplifier has open loop gain A=60dB and output impedance Z, = 8kQ.A negative
feedback when provided to this amplifier modifies its output impedance to Z,s =500Q.
Determine the feedback factor. [5M]

. Design a suitable circuit using three ideal op amps and resistors to implement the
following expression:

I/O = (21]1 -} Uz - 4‘U3)
Where V,is the output voltage&—+1; , +V,and+V3are dec inputs. [5M]




For the circuit shown in Fig.2, design suitable values of resistors (R4,Rsminand
Rsmax) tohave variable differential gain in the range of 5 to 200. Use Rs as 50KQ
potentiometer. Assume Rr =R;=10KQ. [5M]

. For the circuit shown in Fig.3, derive an expression for differential voltage gain and
comment on your answer. [5M]
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BITS, PILANI - DUBAI Version A
SECOND SEMESTER 2012-2013 '
THIRD YEAR ECE

Course Code; ECE C364 Date:15.04.2013
Course Title: ANALOG ELECTRONICS Weightage 7%
Duration:20minutes Quiz2(Closed Book) Max Marks: 14
Name: ...... ... civminannmnaunnrnnnns IDNO:. . i iaees Seec/Prog: ...........

Instructions: Write your answers in the blank space provided after each question. This question paper
has 5 questions. Answer all questions.

1. (a) For the Schmitt trigger circuit shown in figure 1, Calculate the upper and lower threshold
voltage levels. Assume +Vso= £13V, and Vin=10Vp-p sinusocidal waveform.
Also draw the necessary input and output waveforms. Show clear steps in calculation
Part.
(b) Why hysteresis is desirable in a Schmitt trigger? Write only valid key point in your

Answer [5M]

Figure 1

page 1
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2. Forthe circuit shown in Figure 2 ,answer the following questions:
(i) Sketch an input and output waveforms. Assume V=2V peak sinusoidal

of frequency 1KHZ.
(ii) Sketch the Transfer characteristics

(i) What is the use of resistor R3? Write only key points in your answer. [3M]

Figure 2

PAGIE 3




sketch the transfer characteristics of logarithmic
amplifier when input voliages of +1V, +5V and +10V are applied. Assume
saturation current of transistor as 3.3 1074 A. & thermal voliage as 28mV at room
temperature. Consider input resistance connected to pin 2 of op amp as 100kQ2.
[2M]

3 Determine the output voltages and

13

with

f using logarithmic amplifiers and analog multipliers
[2M]

4. What is the purpose O
y key points in your answer.

respect to signal processing? Write ont

en inpht given in

gram using op amp such that wh
iven in Fig.3(b). [2M]

5 Draw a suitable circuit dia
Id produce the output waveform ¢

Fig.3(a) is applied, it shou
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BITS, PILANI — DUBAI Version B
SECOND SEMESTER 2012-2013 - :
THIRD YEAR ECE

Course Code: ECE C364 Date: 15.04.2013

Course Title: ANALOG ELECTRONICS Weightage: 7%
Duration:20minutes Quiz 2(Closed Book) Max Marks: 14
Name: . ... i et iiaa e iaa e DNOr .. e a s Sec/Prog: .........-

Instructions: Write your answers in the blank space provided after each question. This question paper
has 5 questions. Answer all guestions.
_ |

1. Forthe circuit shown in Figure 1 ,answer the following questions:
(i) Sketch an input and output waveforms. Assume Vin=2V peak sinusoidal

of frequency 1KHZ.
(ii) Sketch the Transfer characteristics '
(i) What is the use of resistor Rs? Write only key points in your answer [3M]

Figure 1
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5 Draw a suitable circuit diagram using op amp such that when input given in Fig2(a)
[2M]

is applied, it should produce the output waveform given in Fig.2(b).
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3. What is the purpose of using logarithmic amplifiers and ana!og_mu!tipliers}with
respect to signal processing? Write only key poinis in your answer. o [2M]

4. Determine the output voltages and sketch the transfer characteristics of logarithmic
amplifier when input voltages of +2V, +4V and +9V are applied. Assume saturation

current of transistor as 3.3%107°A & thermal voltage as 26mV at room

temperature. Consider input resistance connected to pin 2 of cp amp as 100kQ2 .
[2M]
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5 (a) For the Schmitt trigger circuit shown in Figure 3, Caiculate the upper and lower
threshold voltage levels. Assume £Vgx=+11V and Viy=10Vp-p sinusoidal waveform.
Also draw the necessary input and output waveforms. Show clear steps in

calculation part.
(b) Why hysteresis is desirable in a Schmitt trigger? Write only valid key point in your

answer
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Instructions: Write your answers in the blank space provided after each question. This question paper
has 8 questions. Answer all guestions.

1. Bipolar junction transistors are classified as minority carrier devices. Explain (in brief} why?
Write only key points in your answer. [2M]

2. Suppose you were troubleshooting the following amplifier circuit, and found the output
signal to be "clipped” on the negative peaks:

fier was a new design, and might not have all its components
t? How will you

[2M]

If you knew that this ampli _
properly sized, what type of problem would you suspect in the above circui

overcome the problem? Give your answer as specific as possible.

P T 0




3 Calculate the output voitage for the following circuit if V4 = 300 mV and
V, = 700 mV. Show clear steps in your answer.

500 KO

250 ka

Yy

[2M]

4. You are provided with two IC op amps with following characteristics:
Op-amp 1: Ziy =5MQ, Zo,: =100Q, A, =50,000
Op-amp 2: Zi =10MQ, Zow =750, A,=150,000
Which one of them you can choose for satisfying the basic requirements of
practical op-amps? Justify your answer. [2M}




5. Determine the output voltage shown in Fig.twhen Vy = -V, =1 V. Show Clear steps

in your answer. [2M]
1010 k2
— AN
100k |
V1 o AN
2065 oA
Y2 NN

%2@ 5D
; Fig L

8. Calculate the voltage gain for each stage of this amplifier circuit (both as a ratio and
in units of decibels), then calcuiate the overall voltage gain: Show clear steps in your

answer. [2M]
Stage 1 . - Smge2
47k 33k 22kQ 91kQ
e | | ,
. = B3 Kuvi Pﬁ‘: 2-2 kv E%L: q'fkﬂ_-

R =4k Ry

P70




7. Design a suitable op-amp based circuit to obtain the following expression:

=3t th)
Show clear design steps in your answer with diagram. [2M]

8. What possible benefit is there by adding a voltage buffer to the front end of an
inverting amplifier, as shown in the following schematic? Write only key points in

your answer. [2M]
Vollage inverd
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Instructions: Write your answers in the biank space provided after each question. This question paper
has 8 questions. Answer all questions.

1. Bipolar junction transistors are classified as minority carrier devices. Explain (in brief) why?
Write only key points in your answer. [2M]
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2. Suppose you were troubleshooting the following amplifier circuit, and found the output
signal to be "clipped" on the negative peaks:

If you knew that this amplifier was a new design, and might not have all its compo_nents
properly sized, what type of problem would you suspect in the above circuit? How will you
overcome the problem? Give your answer as specific as possible. [2M]
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3 Calculate the output voltage for the following circuit if V4 = 300 mV and
V> =700 mV. Show clear steps in your answer.

500 ks

250 k@2

ANV~
WA~ :\ 100ka |
v 5 _l:—/ ) ’\;f;\(:{‘:g B o

Kyl |
- [2M]
; 1
= 1 Nz SublCA wV, = —beoomv —>{1M
9 e )

\Jy = —5W  (Leomv)— 2D LA (o mV)
{ epla S5DE

= — 4660 MV

=) —4V EJMJ

4. You are provided with two IC op amps with following characteristics:
Op-amp 1: Zin =5MQ, Zowt =100Q, Ay =50,000
Op-amp 2: Zip =10MQ, Zot =750, Ay =1560,000
Which one of them you can choose for satisfying the basic requirements of
practical op-amps? Justify your answer. [2Mi

Ct r{) |
-
w:, The Cﬂ,j..gc}%s“ﬁm ‘% Prackicl
| E ' | . < A
oclude, high Ve o e, G0

o peimen ard Lo Oukpl siofeen




5. Determine the output voltage shown in Fig. 1when V; = =V, =1 V. Show Clear steps

in your answer. [2M]
100k
AN —— w;\.Q/\n V_2 -0
Ver = — lovla v, —— }/;,M.
Lopleo—
V!:’ i~ [
Veaz C[ + ‘[E?‘% )Vj
Levkoe—
\/DQ—' = 1 ’(_:%_O_XV,Q = T - )/2—/\7

%o

Ay = Vo, + V5o = —Vityv, |
- ey ——> ()

6. Calculate the voltage gain for each stage of this amplifier circuit (both as a ratio and
in units of decibels), then calculate the overall voltage gain: Show clear steps in your

answer. [2M]

Siage 1 ,, Stage2
47k 33kQ .. 22k 9.1 k2




7. Design a suitable op-amp based circuit to obtain the following expression:

V= -3+ )
Show clear design steps in your answer with diagram. [2M]

8. What possible benefit is there by adding a voltage buffer to the front end of an
inverting amplifier, as shown in the following schematic? Write only key points in

your answer. [2M]
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