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Thevenin’s Theorem 

Equipment: 

1. One resistor substitution box. 

2. One of each of the following resistors, or closest available values: 22 Ω, 120 Ω, 390 Ω, 560 Ω. 

3. One DC power supply, two DMMs, one waveform generator, one oscilloscope. 

4. LabVIEW with DAQ system. 

Procedure: 

1. Thevenin’s theorem allows simplifying complex circuits to a form that is easier to solve. It states that “Any 

linear network of resistors and sources, if viewed from any two points in the network, can be replaced by an 

equivalent resistance 𝑅𝑇𝐻 in series with an equivalent voltage source 𝑉𝑇𝐻.” 

2. In this lab, the Thevenin equivalent will be determined experimentally.  

3. Measure the four resistors. 

Nominal Value 22 Ω 120 Ω 390 Ω 560 Ω 

Measured Value     

4. Adjust the resistor substitution box to 150 Ω. 

5. Measure the resistor substitution box: 𝑅𝐿 =___________.  

6. Connect the circuit shown in the figure. 

a. Connect the 150 Ω resistor box as shown in the figure. 

b. Note that 𝑣𝑠 is the DC power supply. 

7. Set the DC power supply for 

a. 9 𝑉 voltage limit. 

b. 100 𝑚𝐴  current limit. 

8. Measure the voltage on the resistor 𝑅𝐿. 𝑉𝐿 = ____________ 

9. Measure the current 𝐼𝐿 with another DMM.  

a. Use the terminal for low current ranges. 

b. 𝐼𝐿 = ___________ 

10. While the ammeter is connected to the circuit, use the other DMM to measure again the voltage 𝑉𝐿 of the 

resistor. 𝑉𝐿 = ____________ 

11. Calculate 
𝑉𝐿

𝑅𝐿
 : __________ 

12. If the result is considerably different from the measured value of 𝐼𝐿, go back and check your work. 

13. Which of the following explains the small difference between the measured values of 𝑉𝐿 at steps 8 and 10? 

(a) noise; (b) capacitive interference; (c) inductive interference; (d) the loading effect (the ammeter loads the 

circuit). 

14. Disconnect the DMMs from the circuit.  

15. To find the Thevenin equivalent, the first step is to remove the 

part of the circuit that is considered to be the load. 

16. We will consider that 𝑅𝐿 is the load. 

17. Remove 𝑅𝐿 from the circuit. 

18. The Thevenin voltage is found by measuring the voltage 

between the terminals that were connected to the load. 

19. Measure 𝑉𝑇𝐻. 𝑉𝑇𝐻 =________________ 



20. The Thevenin resistance is found by measuring the resistance 

between the terminals that were connected to the load. 

a. First, each independent source must be replaced with its 

internal resistance. 

b. Since the DC power source has a negligible internal 

resistance, it can be replaced with a wire. 

c. Next, the resistance is measured between the terminals 

of the circuit. 

21. Measure the resistance between the terminals A and B.  

𝑅𝑇𝐻 = ____________ 

22. The circuit and its Thevenin equivalent will output the same 

voltage when connected to the same load. 

23. To verify the measured values of 𝑉𝑇𝐻 and 𝑅𝑇𝐻, calculate the 

voltage 𝑉𝐿 in the circuit shown in the figure. Voltage division is 

suggested. 𝑉𝐿 = _____________ 

24. Turn off the DC power supply. 

25. Make sure that the DC power supply is disconnected from the circuit. 

26. Do not disconnect the resistors. The circuit will be used again later in the experiment. 

27. Create a virtual instrument that measures the peak-to-peak value of periodic voltages of 100 𝐻𝑧 or more. 

a. The VI could connect the DAQ Assistant to the Amplitude and Level Measurements. Both are found in 

the Express menu. 

b. The DAQ Assistant should use at least 2000 samples at a rate of 100 kilo-samples per second.  

c. Write the length of the time interval for which the signal will be sampled. Write the answer in 

milliseconds. Assume 2000 samples and 100,000 samples per second.  _____________  

d. To verify that the right signal is sampled, the DAQ Assistant should also be connected to a graph 

indicator. 

28. Verify the VI with the waveform generator. 

a. Set the waveform generator to a sine of 100 𝑚𝑉 peak-to-peak and 100 𝐻𝑧. 

b. It is important to ensure that the GND of the waveform generator is connected to the GND of the 

DAQ system. 

c. The VI measures __________. 

d. Verify the result with the oscilloscope. Peak-to-peak voltage: ___________. 

29. In the following steps, the VI will be used to measure peak-to-peak voltages in the resistor network. 

30. Measure the resistance between the points 𝑋 and 𝑌.  

𝑅𝑋𝑌 = ____________ 

31. Connect the waveform generator between the points X and Y. 

a. The GND of the waveform generator should remain 

connected to the GND of the DAQ system. 

32. To ensure that the voltage displayed by the waveform generator 

matches the actual voltage between X and Y, the output load 

setting should be (a) 𝐻𝑖𝑍; (b) 50 Ω; (c) other: ____________ 

33. Set the output load of the waveform generator to an appropriate 

value. 

34. Adjust the voltage of the waveform generator so as to obtain 9 𝑉 peak-to-peak between X and Y. 

35. Measure with the VI the voltage between X and Y: ___________ 

36. Measure the voltage with a DMM. 𝑉𝑋𝑌 = ____________ 

37. Convert the DMM voltage to peak-to-peak amplitude. 𝑉𝑋𝑌 = ____________ (peak-to-peak) 

38. Compare the results at steps 35 and 37. If the values are considerably different, check your work. 



39. Measure with the VI the voltage between A and B. 𝑉𝑇𝐻 = __________ (peak-to-peak). 

a. The GND of the waveform generator should remain connected to the GND of the DAQ system. 

40. Is the voltage at step 39 the same as the step 19? _________________ 

41. At this point you may close the VI. 

42. Since the circuit has no capacitor or inductor, the Thevenin impedance is purely resistive and can be 

measured with an ohmmeter. 

a. Read the internal resistance of the waveform generator from the front panel. It is written near the 

OUTPUT BNC connector. 𝑟 = ____________ 

b. Adjust the value of the resistor substitution box so that it equals 𝑟. 

c. Disconnect the waveform generator from the resistor 

network without turning it off (it must be used again 

later with the same settings). 

d. Connect in the place of the waveform generator the 

resistor substitution box. 

e. Measure the Thevenin resistance between the points A 

and B. 𝑅𝑇𝐻 = _____________ 

f. Should the 𝑅𝑇𝐻 measurement match the value found at 

step 21? ________________ 

43. We will verify the 𝑅𝑇𝐻 value by measuring the short-circuit 

current. 

44. For the following steps it is important to select the measurement range manually when measuring current 

with the DMM. 

45. Press the vertical arrow keys of the DMM to select manually a 

current range. Select a range that can display tens of mA.  

46. Disconnect the resistor substitution box. 

47. Reconnect the waveform generator to the circuit. 

48. Measure the short-circuit current 𝐼𝑆𝐶  with the DMM.  

a. Adjust manually, if necessary, the range.  

b. Keep the DMM in manual mode. 

c. 𝐼𝑆𝐶 = ___________ 

49. Without changing the range of the ammeter, measure the 

resistance of the ammeter with another DMM. 

a. Without turning off the ammeter, disconnect it from the circuit. 

b. Connect the second DMM to the COM terminal and the current terminal of the ammeter. 

c. Measure the resistance between the COM and current terminals of the ammeter. 

d. 𝑟𝐴 = ___________ 

50. Convert 𝐼𝑆𝐶  to peak-to-peak amplitude. 𝐼𝑆𝐶,𝑝−𝑝 = ____________ 

51. Calculate 𝑅𝑇𝐻 with the formula 𝑅𝑇𝐻 =
𝑉𝑇𝐻

𝐼𝑆𝐶,𝑝−𝑝
− 𝑟𝐴. Use 𝑉𝑇𝐻 from step 39. 𝑅𝑇𝐻 = ____________ 

52. Why is 𝑟𝐴 subtracted in the equation above? ____________________________________________________ 

53. Is the calculated value of 𝑅𝑇𝐻 close to the value found at step 42.e42.f? ____________________________ 

54. Obtain a 0.33 𝜇𝐹 and measure its value: 𝐶 = ____________. 

55. In the following steps the Thevenin equivalent of the circuit 

shown in the figure will be obtained. 

56. Change the frequency of the waveform generator to 1 KHz.  

57. Measure the open-circuit voltage between the points A and B 

with the oscilloscope: 𝑉𝑇𝐻 = ____________ (peak-to-peak). 



58. Measure the open-circuit voltage also with a DMM: 𝑉𝑇𝐻 =  ____________ (rms). 

59. Measure the short-circuit current with a DMM. 

a. Make sure that the DMM is in manual mode. 

b. Adjust manually the current range to an appropriate 

value. 

c. The short-circuit current is 𝐼𝑆𝐶 =  ____________ (rms). 

60. Without changing the range, disconnect the ammeter from 

the circuit and measure its internal resistance. 𝑟𝐴 =  ____________. 

61. Continue to keep the ammeter on the same range. Do not turn it off!  

62. Calculate the ratio 
𝑉𝑇𝐻,𝑟𝑚𝑠

𝐼𝑆𝐶,𝑟𝑚𝑠
 . It corresponds to |𝒁𝑻𝑯 + 𝑟𝐴|. Numerically, |𝒁𝑻𝑯 + 𝑟𝐴| =  ____________. 

63. The Thevenin impedance 𝒁𝑻𝑯 can be found by using the external source method. 

64. Make sure that the resistor substitution box is set to a value equal the internal resistance of the waveform 

generator found at step 42.a. 

65. Connect the circuit shown in the figure. 

a. The resistor substitution block should be in the 

position of the resistor 𝑟. 

b. Without changing the range of the ammeter, 

connect it in the position of 𝑟𝐴. 

c. Move the waveform generator from the left 

end of the circuit to its right end, as shown in 

the figure. 

66. Display on the oscilloscope the voltage of the waveform generator on CH1 and the voltage on 𝑟𝐴 on CH2. 

a. Make sure that the GND connections are correct. 

b. Indicate on the schematics where you placed the GND of CH1 and the GND of CH2. 

c. Note that the voltage on 𝑟𝐴 is small. Adjust the vertical sensitivity of CH1 until the voltage is clearly 

seen. 

67. The voltage on CH2 is not a pure sine. Mark the major source(s) of interference: (a) capacitive interference; 

(b) inductive interference; (c) conductively coupled interference; (d) other _____________. 

68. What could be done to reduce interference? ___________________________________________________ 

69. Measure the peak-to-peak value of CH1: 𝑉1 =  ____________ (peak-to-peak). 

70. Measure the peak-to-peak value of CH2: 𝑉2 =  ____________ (peak-to-peak).  

71. Divide 𝑉2 by 𝑟𝐴 and find the source current 𝐼𝑠: 𝐼𝑠 =  ____________ (peak-to-peak). 

72. Divide 𝑉1 by 𝐼𝑠: |𝒁𝑻𝑯 + 𝑟𝐴| =  ____________. 

73. If the numbers obtained at steps 62 and 72 are considerably different, check your work. 

74. Find the phase angle of CH1 with respect to CH2. 

a. Recall that a positive sign indicates that CH1 leads, and a negative sign that it lags. 

b. 𝜙 =  ____________ (degrees). 

75. Write 𝒁𝑻𝑯 + 𝑟𝐴 in polar form: 𝒁𝑻𝑯 + 𝑟𝐴 =  _____________________ (magnitude and angle). 

76. Convert 𝒁𝑻𝑯 + 𝑟𝐴 to rectangular form: 𝒁𝑻𝑯 + 𝑟𝐴 =  _____________________ 

77. Solve for 𝒁𝑻𝑯 and write the result in polar form: 𝒁𝑻𝑯 =  _____________________ (magnitude and angle). 


