ASSIGNMENT 1
THEVENIN’S THEOREM 
“Any linear bilateral active network consisting of independent and dependent energy sources can be replaced by an equivalent network of a voltage source Vth in series with Zth”
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Vth = Thevenin voltage across terminals 
Zth=  Equivalent impedance  across terminal 
ZL= Load impedance (Terminal in which current is to be measured). 

Limitation of Thevenin’s Theorem
1. This theorem is not applicable for unilateral elements. For ex. Diode. 
2. This theorem is not applicable for non-linear elements. For ex. Diodes & Transistors.
3. This theorem is not applicable to circuits consisting of load (in series or parallel) with dependent controlled sources. 
Applications of Thevenin’s Theorem
1. This theorem is easy to convert complex circuit into simple circuit. 
2. This theorem provides easy calculation for voltage, current & power. 
3. It also helps us to choose the best value of load impedance for maximum power transfer.
4. Application in Amplifier.
Calculations for Vth 
For Vth remove ZL from the terminal & obtain open circuit voltage Vth across the terminal by any of network simplification techniques. 
Calculation for Zth
Calculation of Zth is depends on the type of energy sources -
1. Network consisting only independent sources 
2. Network consisting dependent & independent sources 
3. Network consisting only dependent sources.

Case I: Network consisting only independent sources. 
We can find out Zth across terminal by using parallel or series combination method, current sources are open circuit & voltage sources are short circuit. 

Case II: Network consisting dependent & independent sources. 


Where, ISC is short circuit current across terminal. 

Case III: Network consisting only dependent 

	
Where, V is imaginary source across terminal (which is added) by solver) & I is the current through Voltage V.
Note: Network consisting only dependent sources Vth is always 0. 

Super position theorem: 
Statement :- in any linear resistive network, the voltage across or the current through any resistor o source may be calculated by adding algebraically all the individual voltages or currents caused by the separate independent sources acting alone, with all other independent voltage sources replaced by short circuits and all other independent current sources replaced by open circuits. 

Super position Procedure 
Select one of the independent sources. Set all other independent sources to zero. This means voltage sources are replaced with short circuits and current sources are replaced with open circuit. Leave dependent sources alone. 
1. Relabel voltage and currents using suitable notation (v1, v2----, i1, i2----). Be sure to relabel controlling variables of dependent sources to avoid confusion.
2. Analyze the simplified circuit to find the desired current and /or voltages. 
3. Repeat steps 1 through3 until each independent source has been considered. 
4. Add the partial currents and /or voltages obtained from the separate analyses. Pay careful attention to voltage sings and current directions when summing. 
5. Do not add power quantities. If power quantities are required, calculate only after partial voltages and /or currents have been summed. 
Limitations of Superposition Theorem 
1. This theorem is not applicable to unbalanced bridge circuits. 
2. This theorem is applicable only to linear circuits. 
3. This theorem cannot be used to measure power. 
4. This theorem is applicable only for the circuits having more than one source.
  
Question 1:-By applying the principle of superposition, in calculate the current following in the   8Ω resistor in the circuit shown in Fig.1
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Fig. 1
Question 2:- Figure 2 represents a linear circuit supplied by 6 V independent voltage source ad independent current sauce of 5A. By applying superposition theorem, determine (a) voltage at nodes A and B and (b) current through the 15Ω register
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Fig. 2
Question 3:- For the circuit shown in Fig.3 verifies superposition theorem to compute the output               voltage V0.
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                                                                                      Fig.3





Question 4:- Using superposition principle, calculate ix in the circuit shown in Fig.4.
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Fig.4
Question 5:- Use Thevenin’s theorem to find the current through the 2 Ω resistors in the circuit of Fig. 5 
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Fig. 5

Question 6:- Determine the Thevenin’s and Norton’s equivalents of the circuit of Fig.6
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Fig.6

Question 7:- Find the Thevenin and Norton equivalent circuits for the network faced by the 1kΩ  
                      resister in Fig.7
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Fig.7

Question 8:- Determine the Thevenin equivalent of the circuit in Fig. 8
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Fig. 8
Question 9:- Find the Thevenin equivalent for the network of Fig. 9
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Fig. 9
Question 10:- Find the Thevenin equivalent of the circuit shown in Fig. 10
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Fig. 10
Question 11:- Find the Thevenin equivalent of the network of Fig. 11 
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Fig. 11

Q12. Express the given waveform as shown in figure in terms of ramp function. 






Q13.  Write the application of Superposition theorem with its statement. 
Q14.  Draw Pole-Zero diagrams for following impedance function. 


Q15.  Determine the initial value f(0+), if 


Q16. In the circuit shown in figure below, S1 is closed at t = 0 and S2 is opened at t = 4ms.  
       Determine inductor current i(t) for t > 0. 


Q17. Find the Laplace Transform of the waveform shown in figure below: 
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