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Lab03: Nodal Analysis and Mesh Analysis

Introduction:


A simple circuit would be built with various elements, included resistors, and D.C. or A.C. voltage sources. Learning how to analyze circuit is the main purpose of this experiment by using KCL, KVL and superposition.

Procedure and Data:
Experiment 1: Basic Circuit Measurements

a. Procedure
A series of resistors are measured by using DMM at first. A circuit as showed in Figure 1 is set on breadboard, currents across 
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,
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 and voltage from power supply are measured in this circuit using DMM. Compared values from calculation to values from measurement, check if the data from measurement match the theory.

b. Data and Results

The measured values of two voltage sources (
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V

&
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) are 11.97V and 8.07V

	The nominal values
	The measured values

	47Ω
	47.0Ω

	47Ω
	47.2Ω

	150Ω
	152.3Ω

	470Ω
	470.0Ω

	1kΩ
	0.988kΩ

	4.7kΩ
	4.62kΩ

	6.8kΩ
	6.76kΩ

	10kΩ
	9.86kΩ

	10kΩ
	9.97kΩ

	1MΩ
	0.996MΩ


Table 1 Data of nominal and measured values

Measurement part:

The measured current across 
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is 12.42mA; the measured current across 
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is 15.86mA, and the measured voltage of power supply
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is 7.52V

Calculation part:
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Compared with two results, the measured values are close to the nominal values. It means that the results are reasonable.

Experiment 2: Voltage Divider

a. Procedure


A voltage divider is set as showed in Figure 2. Compared the calculated voltages and the measured voltages, check if any difference between both of them.

b. Data and Results

The resistance of 100Ω is 99.9Ω, the resistance of 17Ω is 47.3Ω and the voltage of power supply is 5.02V

Calculation part:
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Measurement part:

The voltage across 100Ω is 3.33V and the voltage across 47Ω is 1.549V


Compared with two sets of data, it is reasonable for this experiment because two of them are close together.

Experiment 3: Current Divider

a. Procedure

A current divider is set as showed in Figure 3. Compared the calculated currents and the measured currents, check if any difference between both of them.

b. Data and Results

The resistance of first 10kΩ is 9.86Ω, the resistance of second 10kΩ is 9.97Ω 

Calculation part:
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Measurement part:

The current across 100Ω is 36.8mA and the current across 47Ω is 76.7mA

The voltage across 100Ω and 47Ω are also 3.76V


From the results, the data is different from the expected values. It is because the current limit is 120mA, but the total current is 470mA, it results the output currents are less than original values.

Experiment 4: Voltage Divider with AC Source

a. Procedure

A voltage divider is set as showed in Figure 4. The waveform of function generator and 
[image: image20.wmf]2
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 can be observed in the oscilloscope. Changing different set of resistors, the waveform also can be observed.

b. Data and Results

TIME/BASE = 0.2ms/DIV and Volt/DIV = 0.5V/DIV

The resistance of first 10kΩ is 9.86kΩ, the resistance of second 10kΩ is 9.97Ω

[image: image21.png]



Figure 5 Waveform of function generator
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Figure 6 Waveform of 
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(10kΩ)

The phase shift is 0°

The resistance of first 47kΩ is 47Ω, the resistance of second 47kΩ is 47.2Ω
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Figure 7 Waveform of function generator
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Figure 8 Waveform of 
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(47kΩ)

The phase shift is also 0°

The resistance of first 1MΩ is 1.006MΩ, the resistance of second 1MΩ is 0.996MΩ
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Figure 9 Waveform of function generator
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Figure 10 Waveform of 
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The phase shift is 
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Considering three results, set of 47kΩ should be reasonable.
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is connected to
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in parallel, so
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is 47.2kΩ. The voltage across
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is 0.6V, so the current across
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is 12.766μA. Final, the resistance of
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is 62.667Ω.

Experiment 5: DC Nodal and Mesh Analysis

a. Procedure

A circuit is set as showed in Figure 11. First, close-labeled C and D connect a new circuit by a wire as showed in Figure 12. Compared with the calculated values and the measured values, check if any difference between measurement and calculation. Second, close-labeled A and B connect a new circuit by a wire as showed in Figure 13. Compared with the calculated values and the measured values, check if any difference between measurement and calculation. Final, measuring the currents and voltages would be done in Figure 11.

b. Data and Results

The resistance of 
[image: image37.wmf]1
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is 4.62kΩ; the resistance of 
[image: image38.wmf]2
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is 6.76kΩ; the resistance of 
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is 9.86kΩ; the voltage of 5V is 5.01V and the voltage of 10V is 9.92V

Circuit in Figure 12,

Calculation part:

The equivalent resistance of
[image: image40.wmf]2
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and
[image: image41.wmf]3
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is 8.630kΩ
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Measurement part:
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Circuit in Figure 13,

Calculation part:

The equivalent resistance of
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and
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is 9.957kΩ
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Measurement part:
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Circuit in Figure 11,

Measurement part:
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Calculation part:
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Compared the results, it shows that both data match together.

Discussion:
1. 
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2. 


[image: image72.wmf]leave

enter

I

Total

I

Total

_

_

=



[image: image73.wmf]0

_

_

=

-

leave

enter

I

Total

I

Total



[image: image74.wmf]m

m

m

734

.

654

085

.

556

545

.

104

.

.

.

+

-

-

=

S

H

L



[image: image75.wmf].

.

.

0

.

.

.

S

H

R

S

H

L

=

»


3. It means that the direction of current should be reversed.

4. The final result would not match the result of Kirchhoff’s current law, because all the current would be set to enter to the junction. It is no leaving current in the junction point.

5. These are two or more different voltage or current sources in a circuit. Firstly, a source should be shorted in the circuit, and record the expected values including its direction and magnitude. Secondly, the other source should be done with the same step again until all sources shorted. Finally, all the measured values should be summed together. Then, the result of superposition can be concluded out.
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