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1. Introduction: 
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Report On :Project Based Learning (PBL) in association with lEEE-PES Chapter 
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2. Characteristics of Project-Based Leaming: 

" Students making decisions within a framework 

: Analog Electronics and Linear IC's Lab, D block 2nd Floor, GSSSIETW, Mysuru 

" A problem or challenge to be solved; 
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Department of Electrical & Electronics Engineering, GSSS Institute of Engineering & Technology 
for Women, Mysuru organized Project based Learning (PBL) for 3rd semester students in association with 
IEEE-PES Chapter, GSSSIETW, Mysuru. 

" Students designing the process for reaching a solution 

with Grade' A 

NAAC 

" Students gathering and managing information 
" Continuous Evaluation 

OSIGAUGE 

Project Based Learning is a model for classroom activity that shifts away from the classroom practices 
of short, isolated, teacher-centred lessons and instead emphasizes learning activities that are long-term, 
interdisciplinary, and student-centred. 

ATAL, RANG OP NSTHTUTKNS 
AON DNOVATION ACHEVDNm 

A systematic teaching method that engages students in learning essential knowledge and life-enhancing 
skills through an extended, student-influenced inquiry process structured around complex, authentic 
questions and carefully designed products and tasks. 

" Students regularly reflecting on the process 

ecognno Band EXCELLENT 
Colg/ Bottt (vate /Su oancef) Techndcal 

Project learning, also known as project-based learning, is a dynamic approach to teaching, in which 
students explore real-world problems and challenges, simultaneously developing cross-curiculum skills 
while working in small collaborative groups. 

" A final product to be evaluated for quality 
" An atmosphere that tolerates error and change 

3. Purpose 

2022 - 2 % 

IEEE 

PES 

" To help students to gain in-depth knowledge of the subject via project. 

Introducing mini project based learning on the curriculum for 3rd semester students. 

During this process, students will be able to learn and understand the various stages of project 
development. 



4. Objective 

Introducing mini project based learning on the curriculum for 3"d semesters. 
Develop in depth knowledge of the topic and technology. 
Use critical thinking skills and make real world connections. 
Demonstrate and understand through products. 
Industry and concept oriented learning. 

5. Why Incorporate PBL? 

Promotes collaboration and interaction 

Learners communicate meaningfully and for authentic purposes 
Allows students with a variety of learning styles to demonstrate their acquired knowledge 
Students learn language, content, and skills simultaneously 
Increases learner autonomy 
Provides opportunities for students to pursue their own interests and questions and make 
decisions about how they will find answers and solve problems. 
Improves education for all students Facilitates student integration of the content of different 

subjects. 

Teaches children to use their own minds well and applies what they learn in school to life-long 
endeavors. 

" Helps students to become technologically literate 

Establishes connections to life outside the classroom, addressing real-world concerns, and 

developing real-world skills 

Skills learned through PBL are those desired by today's employers 
6. Benefits of PBL 

Offers multiple ways for students to participate and to demonstrate their knowledge. 
Accommodates different kinds of intelligences. 
Shifts students away from doing only what they typically do in a classroom 

Environment. 

Encourages the mastery of technological tools, thus preparing them for the workforce. 
Serves as a medium for students who don't usually participate. 

Prompts students to collaborate while at the same time support self-directed learming. 
Offers a learning experience that draws on the thinking and shared efforts of several individuals. 
Helps students develop a variety of social skills relating to group work and negotiation. 
Promotes the internalization of concepts, values, and modes of thought, especially those related 

to cooperation and conflict resolution. 



Establishes a supportive and non-competitive climate for students. 
Provides a means for transferring the responsibility for learning from teachers to students. 
Calls upon students to explain or defend their position to others in their project groups, so that 

learning is more apt to be personalized and valued. 

7. PBL Teaching and Learning Template 

Understand 
the Problem 

Explore 
the 

Curriculum 

Resolve 
the Problem 

8. Impact Analysis 

Meet the Problem 

Know/Need to Know 

Define the Problem Statement 

Gather Information 

Share Information 

Generate Possible Solutions 

Determine Best Fit Solution 

Present the Solution 

Debrief the Problem 

It encourages students to draw on their own creativity on problem solving and they leam the 
bridge gap between theory and practice. 
Final products resulting from project based learning can be shared with the department at large, 

thus fostering ownership and technically strong with the subject scenario. 



Semester 
Subject Identified for Project Based Learning 

Subject Name/ Subject Code 
Justification for the selected subject 

List of projects 

3rd 

Analog Electronic Circuits and Op-amp/21EE32 
This subject is chosen because Analog Electronic circuits and 
op-amp are used in various applications. Students will be able 

to gain knowledge which will be helpful for doing project on 
their own. 

Invisible laser security alarm 
Mobile call detector 

Automatic Traffic light 
Touch on off sensor 

Musical Bell 

Mini audio amplifier 
C Fire alarm 

Touch doorbell sensor 

Automatic street light 



Designing the Circuit: 

Assembling and testing the Circuit: 
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OBJECTIVE: 

INTRODUCTION: 

BEST PRACTICE REPORT-EVEN SEM 2022 

To analyse Wein bridge oscillator using operational Amplifier. 

Wein Bridge Oscillator Using Operational Amplifier Using Virtual Lab 
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NBA 
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It is the commonly used audio frequency oscillator which employs both positive and negative 
feedback. The feedback signal is connected in the non-inverting input terminal so that the amplifier is 

working in non-inverting mode. The Wien bridge circuit is connected between amplifier input terminal and 

output terminal. The bridge has a series RC network in one arm and a parallel RC network in the adjoining 

arm. In the remaining two arms of the bridge, resistor RI and Rf are connected. The phase angle criterion for 

oscillation is that the total phase shift around the circuit must be zero. This condition occurs when bridge is 

balanced. At resonance, the frequency of oscillation is exactly the resonance frequency of balanced Wien 

bridge and is given by f, = 1/ (2rRC). 

47) 

At this frequency, the gain required for sustained oscillation is 3. It is provided by the non-inverting 

amplifier with Gain = |+ (R/Ri) =3 

100kn 

Voul 

SLVER 

Date: 03/09/2022 

Figure 1. Wein bridge oscillator using operational Amplifier 

G)Grsde' A' 



Effect of variation of resistance and capacitance on frequency: 

The frequency of the oscillator varies with the variation in capacitance. It is inversely proportional to 
the capacitance. In other words, the frequency decreases with the increase in capacitance and vice versa. The 

variation in resistance has a similar effect on the frequency of the oscillator. 

PRETEST: 

Wein bridge oscillator is a 
O a: Microwave 

Ob: RF oscillator 

Oc:VHF oscillator 

d Audio frequency oscillator 

The Wein bridge oscillator requires the external phase shift of 
a:o 

Ob 60 

Oc:18o 

Od None of the above 

An oscillator produces..Oscillations 
Oa: Damped 

b: Undamped 

Oc: Modulated 

Od None of the above 

The Wein bridge oscillators uses 
Oa: Positive feedback only 

Ob. Negative feedback only 
Oc: Both positive and negative 
Od Data insufficient 

An oscillator employs 
a Positive 

Ob Negative 

-feedback 

Oc. Neither positive nor negative 
Od Data insufficient 



CIRCUIT DIAGRAM: 

PROCEDURE: 

10K 

frequency. 

1. Connect the output terminals to the CRO. (L1-L2, L3-LA) 

2. Click on the "check" button to check if the connections are right. 

100KO 

Figure 2: Circuit diagram before Connection 

3. Once you make sure that the connections are right, you may vary the resistance and calculate the output 

SIMULATION: 

100Ka 

4. Increase the resistance from 0.3KN to 300KQ. 

6. Observe the waveform in the graph. 

Instructions 

5. Click on "Add to table" button to add the reading to the table. 

OUTPUT 
TO CRO 

1) Connect the output terminals to the cro.(LI-L2,L3-L4) 

4) Inerease the resistance from 0.3KS to 300KS. 

2) Click on the "check" button to check if the connections are right. 

3) Once you make sure that the connections are right, you may vary the resistance and calculate the output requency 

6) Observe the waveform in the graph 

5) Clhck on "Add to table" button to add the reading to the table. 
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CONNECTION DIAGRAM: 

TABULAR COLUMN: 

10K 

1. Resistance(R) 
|Capacitance(C) 
Frequency()) = 0.199 KH, 

80 KQ 

0.01uF 

Resistance(R) 
Capacitance(C) 

Frequency() = 0.071 KH, 

225 KO2 

0.01uF 

3 

OUTPUT 
TO CRO 

Figure 3: Connection diagram 

Output vol tagelm) 

2 

1 

OUTPUT WAVEFORM: 

4 

time(t) 

5 

6 

time(t) 
8 10 



POST TEST: 

The basic amplifier in Wein bridge oscillator consists of 
a CE stage followed by CC 

Ob: CC stage followed by CE 

Oc CB stage followed by CE 
Od: CE stage followed by CB 

In a Wein bridge oscillator the RC elements of the bridge provide a 
Oa: No feedback 

Ob: Negative feedback 

Oc Negative feedback at low frequency 
d: Positive feedback 

The crystal oscillator frequency is very stable due to 

Ob: Vibrations 
Oc: Low O 

d: High Q 

In an LC oscillator, the frequency of oscillator is 
Oa: Proportional to square of 

Ob: Directly proportional to 
Oc: Independent of the values of 

Od: Inversely proportional to square root of 

In a phase shift oscillator the frequency determining elements are 
Oa:Land C 

Ob:R. L and C 

c: Rand C 

Od: None of the above 

CONCLUSION: 

LorC. 

The operation of an operational amplifier as Wein bridge oscillator is analysed and verified by using 
virtual lab. 
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.f the crystal 
O a Rigidity 
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Explain Ohm's Law 
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Explain Ohm's Law for Resistance in series 
Explain Ohm's Law for Resistance in parallel 
Explain Non Ohmic Device 

Verification of Ohm's law using virtual labs 

Measure and confirm Ohms Law 

NR 

R 

AErdted 9ra i 

NAAC 

Figure 1: Ohm's Law triangle 

Therefore equations derived from Ohm's law triangle are 

ATAL, RANKING OF INSTTUTONS 
ON INNOVATION ACHIEVEMENTS 

Recognteed Band EXCELLENT 
Cettegne/ tnsttmtoy (tvate | Batf Plnarend) Yechnstat 

The law states that the current through a conductor between two points is directly proportional to 
the voltage across the two points. Such a conductor is characterized by its 'Resistance' - R 
measured in Ohms. V=]xR V is the Voltage in Volts across the conductor. I is the current in 
Amperes through the conductor. Voltage(V) is directly proportional to curent i.e V=|·R. 
Resistance(R) in inversely proportional to current() 

GAUGE 
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Subject Code: BESCK 104B 
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From the above figure, the equation may be represented by a triangle known as Ohm's Law 
triangle, where V (voltage) is placed on the top section, the I (current) is placed to the left 
section, and the R (resistance) is placed to the right. The line that divides the left and right 
sections indicates multiplication. and the divider betwecen the top and bottom sections indicates 
division. 



I= 

R= 

V 

R 

V 

Explaination of Ohm's Law 

From the circuit: 

Procedure: 

The voltage across resistor is equal to source voltage: V=Vs 

Figure 2: Current through resistor 

The current through the resistance is given by: I= Va/R 

1. Set DC voltage(0-30 V). 
2. Set the Resistarnce Value (1 Kohm - 100 Kohm). 
3. Voltmeter is placed parallel to resistor and ammeter series with resistor. 
4. Now note the Voltmeter and Ammeter reading for DC voltage. 
5. Increase the DC voltage by 2 factor and note Voltmeter and Ammeter Readings. Keep 

resistance value constant 

6. Plot the V-l graph to verify Ohm's Law. 
7. Repeat step 2 to6 for another set of resistance value. 

8. V versus I graph is a straight line. 
9. Therefore from the graph we see that the resistance do adhere to Ohm's law. Thus 

resistance is said to be an Ohmic device. 



1. Set DC voltage(0-30 V). 

A p 

The eperiment of confirming Ohms Law with Resistance in series. 

40 

Vpcl 

Figure:I 

2. Here resistance are kept in series. Set the resistance RI(1 Kohm - 100 Kohm) value and 
set resistance R2(5 - 15 Kohm). 

3. Voltmeter is placed parallel with resistor and ammeter series with resistor. 
4. Now note the Voltmeter and Ammeter reading for DC voltage. 

5. Increase the DC voltage by 2 factor and note Voltmeter and Ammeter Readings. Keeping 
resistance value constant 

6. Plot the V-I graph to verify Ohm's Law 

A rpE 

7. Repeat step 2 to 6 for another set of resistance value. 

Set DC voltage(0-30 ). 

W 
R, ResIsianc 

V'c 

ot 

30 

R, ResIstanc a 

Figure: 2 

The experiment of confirming Ohms Law with Resistance in parallel. 

Here Resistances are kept parallelly. Set the resistance RI (100 ohm- 2 kohm) value and 
set resistance R2(1 -30 kohm). 
Voltmeter is placed parallel to resistor and ammeter series with resistor. 

Plot the V-l graph to verify Ohm's Law. 

Now note the Voltmeter and Ammeter reading for DC voltage. 
Increase the DC voltage by 2 factor and note Voltmeter and Ammeter Readings. Keeping 
Resistance value constant 

Repeat step 2 to 6 for another set of resistance value. 



A Ampe 

Set DC voltage to 5 V. 

Ryosista 

The experiment of confirming Non Ohmic Device. 

Figure: 3 

Use the resistor of 100K ohms and a diode. 

Voltmeter is placed parallel to Silicon diode and ammeter series with resistor. 

w 

Now note the Voltmeter and Ammeter reading for DC voltage 5V. 

Plot the V-l graph and observe the change. 

W 

Decrease the Resistarnce as 75K, S1K, 24K and 10K Ohms and take the readings and note 
Voltmeter reading across Silicon diode and Ammeter reading. 

RResislerc e 

30 

The Change is not simply proportional. V versus I graph is not a straight line. 
Therefore from the graph we see that the diode does not adhere to Ohms law. Thus diode 
is said to be non-Ohmic device. 

A Amp 

Figure: 4 



SIMULATION: 

L.Draw the circuit 

An MoE Govt of India Initiative 

Virtual 
Labs 

INSTRUCTION 

ENPERIMENTAL TARLE 

Resistance: KQ 

Serial T'oltage(V'olt) Curreut(milliA mpere) 

1. Conpect the components as mentioned 
below: 

m 

LI-L3, L3-L7, L4-L5, L4-L3, L6-L9, L9 
L12.(For eg. click on l and then drag to 3 
and so on.) 

2. Click on 'Check Connection' button to 
check tbe connections 

3. If consected wrong click on 'Delete all 
connection' button to erase all the 
connections. 

4. Set tbe Resistance Value (1 Kohm - 100 
Kohm). 

5. Set DC voltage (0-30 V) 
6. Voltmeter is placed para 

7. Now De 
ammeter in series with resistor. 

note the Voltmeter and Ammeter 
reading for the DC voltage and click oD 
Add to table' button. 

8. Increase the DC voltage by a factor of 2 
and note Voltmeter and Ammeter 
Readigs. Keeping resistance value 
constnt 

9. Click on 'Plot' button to plot rbe V'-I 
grapb to verify Ohm's Law. 

J0. Vversus I graph is a straight Jine. 
11. The refore from the graph e see that the 

resistance do adhere to Oh m's law. Thus 
resistance is said to be an Ohmic device. 

12. Repeat the experiment for another set of 
resistance value. 

A 0.250 

Ohm's Law 

50 

V'bc1 

i 

N3 

Tdc 

302 

30* 

16 

CONTROLS 

DC volt 

Resistance 

Add to Table 

30 

Keep the Resistance lalue Cons tant 

DC vol 
Resistance 

Add to Table 

Plot 

533 

Piot 

Check 
connection 

Volt 

Kohns 

Clear 

Volt 

Kohms 

Clear 

Delete all 
conrection 

rallel to resistor and 



cOnnaction 
Dalete all 

Kohms 
Volt 

Clear 

Connection 
Check 

Plot 

4 40 

Add to Table 

Resistance 
DC volt 

CONTROLS 

{ urrent (111Amp) 

0 

V-I Plot 

0 

Ohm's Law 

1 05 

mA 

4 40 
2 60 
2 00 

|1 20 
0 600 

GRAPH PLOT 

Voltage (V) 
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