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(i)   Transformer fundamentals. 

The Transformer is an electrical circuit that comprises the primary side and the secondary side 

with a specific number of turns within the primary side and the secondary side. The Transformer 

works in "Faraday's Law of Electromagnetic Induction"(Orosz, 2019 p.101). "Faraday's Law of 

Electromagnetic Induction" states that "Whenever relative motion is created between magnet and 

coil then current is induced and the rate of change of magnetic flux is equal to emf induced. 

The electrical circuit diagram developed that comprises the Voltage source, Resistor, and 

Transformer. The oscilloscope connected to view the graph in the form of an RMS value.  

 

Figure 1: Transformer Circuit Diagram  

(Source: Self-Developed) 
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Figure 2: Output Simulation  

(Source: Self-Developed) 

The scale with the division of 10ms/div selected with a scale value of 200V/Div in Channel A and 

for Channel 2 200V/Div considered for channel 2. This respective waveform generated from R1 

and R2 as 1000 Ohm.  

Disconnection case 

Based on the same circuit the channel for the circuit hchanged and the respective waveform has 

been determined. The wire connection changed for Track B and connected to R2.  
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Figure 3: Reconnection using Track B 

(Source: Self-Developed) 

The circuit diagram developed with 50 HZ of frequency and the wire connection has been changed 

for channels used using Channel B.  

 

 

Output  
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Figure 4: Waveform using Reconnection for Track B 

(Source: Self-Developed) 

The variation has been projected for the transformer design and the respectively changed 

waveform has been projected through the help of the oscilloscope connected within the circuit.  

Changed Inductance case 

 

Figure 5: Changed inductance case 

(Source: Self-Developed) 

The inductance value has been changed in such a manner that a voltage difference has been 

observed within channels A and B.  

(ii)   Half wave bridge rectifier fundamentals 

Here, the Half wave bridge rectifier has been developed to determine the voltage waveform from 

the connected oscilloscope. The 1N 1 202 C diode has been used to complete the Half-wave 

Rectifier circuit in the Multisim software.  
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Figure 6: Half-wave rectifier circuit  

(Source: Self-Developed) 

The half-wave rectifier circuit comprises the Voltage source along with the Transformer along 

with the resistor connected with channel B and the R2 have been connected with the Ground.  

 

 

Figure 7: Voltage waveform of Half-Wave Rectifier 
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(Source: Self-Developed) 

The input voltage has been measured through the help of channel A and the output voltage is 

measured through the help of channel B. The reduced value of voltage has been observed due to 

the loss that lies within the Transformer.  

50UF 

 

 

Figure 8: The capacitor 50 uF capacitor 

(Source: Self-Developed) 

The capacitor of 50 microFarad has been added through the help of the software and the respective 

changes in the output have been observed in the oscilloscope.  
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Figure 9: The output waveform using 50 uF capacitor 

(Source: Self-Developed) 

The change in the output voltage arises due to the loss that is associated with the transformer.  

10UF 

 



10 
 

Figure 10: The circuit using 10 uF capacitor 

(Source: Self-Developed) 

 

 

Figure 10: The circuit waveform using a 10 uF capacitor 

(Source: Self-Developed) 

As the capacitor store charges thus, a wide range of differences have been observed between 

Channel A and Channel B.  

 

75 μF 
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Figure 11: The circuit using 75 uF capacitor 

(Source: Self-Developed) 

 

Figure 12: The circuit waveform using a 75 uF capacitor 

(Source: Self-Developed) 
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100 μF 

 

Figure 13: The circuit using 100 uF capacitor 

(Source: Self-Developed) 
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Figure 14: The circuit waveform using 100 uF capacitor 

(Source: Self-Developed) 

  

  

250 μF 
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Figure 15: The circuit using 250 uF capacitor 

(Source: Self-Developed) 

 

Figure 16: The waveform using 250 uF capacitor 

(Source: Self-Developed) 
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500 μF 

 

Figure 16: The circuit using 500 uF capacitor 

(Source: Self-Developed) 
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Figure 17: The Wave From  using 500 uF capacitor 

(Source: Self-Developed) 

 

(iii)   Finally, Build a Full Wave Rectified using four diodes and compare between the Hal-

wave and full-wave rectifiers. 

Full-wave rectifiers have been developed using the 1N 4007 GP diode such that the output would 

be collected from the connected oscilloscope.  
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Figure 18: The Full Wave bridge rectifier 

(Source: Self-Developed) 

The Full wave rectifiers have been developed using the Multisim software such that the 60hz of 

frequency has been added in the circuit.  
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Figure 19: The output waveform for  Full Wave bridge rectifier 

(Source: Self-Developed) 

(iv)   Open-loop transfer characteristic of 741 op-amp 

The Open-loop transfer characteristics for 741 operational amplifiers have been analyzed through 

the help of a Bode Plot connected with the developed circuit.  
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Figure 20: 741 OP- AMP  

(Source: Self-Developed) 

The positive terminal of the Bode Plot circuit has been connected to the negative input terminal of 

the operational amplifier and the positive output terminal has been connected with 741 OP-AMP.  

 

 

Figure 20: 741 OP- AMP connected with Bode Plot  

(Source: Self-Developed) 



20 
 

The magnitude and the phase relation have been projected using the Bode Plot software such that 

the deflection has been observed for a specific value of magnitude. The half-wave rectifier exhibits 

a better form of voltage regulation (Aburaghiega et al. 2019, p.177).  

(v) Op amp amplifier 

The 2 number of 741 operational amplifiers have been used as the voltage source have been 

connected with a value of 1000 HZ and 0.0001 of peak up value. The R2 have been connected 

with a value of 10,000 OHM, R3 has been connected with the value of 2000 Ohm and the R4 have 

been connected with a value of 400 Ohm.  

 

Figure 21: 741 OP- AMP connected with Bode Plot and Oscilloscope  

(Source: Self-Developed) 

The 2 operational amplifiers have been interconnected with all the electrical components such as 

the Resistor, capacitor along the voltage source.  

The oscilloscopes are used to determine the input voltage and the output and the Bode Plot has 

been used to determine the graphical visualization for Phase and Magnitude.  
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Figure 22: 741 OP- AMP connected with Oscilloscope  

(Source: Self-Developed) 

The OP-AMP values have been connected in such a manner that channel A has been modulated 

across channel A.  
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Figure 23: 741 OP- AMP connected with Bode Plot  

(Source: Self-Developed) 

The Bode Plot has been projected to determine the Magnitude and the Phase using the specific 

values of the components connected within the circuit.  

 

(vi) Schmitt Trigger 

In this case, the considered circuit is a circuit design said as Shmidt trigger design, and that circuit 

is constructed using several components. The components consist of a bunch of resistors of 

different resistance along with the presence of a Voltage source that completes the circuit by 

connecting the input as well as the output. The circuit has been earthed and an Omap_3t is added 

to the circuit. The circuit is made in such a way that the resistance R1 and R2 are connected in 

series and R3 is placed in a parallel connection with the output from Omap_3t. The considered 

circuit is to be used to look for the outcomes regarding the K factor from the circuit.   

 

Figure 24 : Schmitt Trigger Design 

(Source: Created by the learner ) 

The output from the circuit is observed to have an oscillating curve and that has been obtained in 

the nature of sine curves. The maximum magnitude has been observed at the upper portion while 

the minimum values are obtained close to the baseline.    
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(vii)Resonance 

In this case, the circuit is made as per the condition of a series resonance filter and the circuit is 

made based on the components such as capacitance, an inductance, resistance along with a power 

supply. The circuit is considered when it is earth and the magnitudes of these components are 

changing as per the scenarios considered. In this circuit, the capacitance is selected to be 100 nF, 

inductance is selected to be 100 mH and the voltage input is considered to be constant. The only 

parameter that is changing per circuit is the resistance that is attached between the inductance and 

the earth.  

The scenarios include: 

1. Inductance 100 mH, Capacitance 100 nF and a Resistance of 200 Ω 

 

Figure25 : Series resonance filter circuit 1 

(Source: Created by the learner) 

 In this circuit, resistance is considered to be 200 ohms and the output from the circuit observed to 

be 
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Figure26 : Output from AC sweep 

(Source: Created by the learner) 

2. Inductance 100 mH, Capacitance 100 nF and a Resistance of 100 Ω 

 

Figure27 :  Series resonance filter circuit 2 

(Source: Created by the learner) 

Resistance in the circuit is taken as 100 ohms and the output from the circuit is observed to be  
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Figure28 : Output from AC sweep 

(Source: Created by the learner) 

3. Inductance 100 mH, Capacitance 100 nF and a Resistance of 50 Ω 

 

Figure 29:  Series resonance filter circuit 3 

(Source: Created by the learner) 

The variable nature of resistance has been observed closely and in this case, it is considered to be 

50 ohms. The analysis from the circuit shows the output as  
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Figure 30: Output from AC sweep 

(Source: Created by the learner) 

4. Inductance 100 mH, Capacitance 100 nF and a Resistance of 25 Ω 

 

Figure 31:  Series resonance filter circuit 4 

(Source: Created by the learner) 

Resistance is observed to be changing in every circuit and it has been witnessed that in this case 

25 ohms. The output from the circuit shown as  
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Figure 32: Output from AC sweep 

(Source: Created by the learner) 
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