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I.  Purpose. 

1. Introduce the transformation ratio (ratio of primary turns to secondary turns). 
2. Introduce calculations using the concept of reflected impedance. 
  

II.  Equipment. 
 Agilent 34401A Digital Multimeter (DMM) 

Oscilloscope,  Function Generator 
2x1000-Ω resistor, 0.1-μF capacitor. Center-tapped transformer 

 
III. Pre-lab calculations. Show all work. 
 
Step One: Reflected Impedance 

 
□ Compute the load impedance (ZLD) of the circuit in Figure 1.  Frequency is 500 Hz. 

 
 
 
 

 
 
 
 

 
 
  
 
               Figure 1             
 
 
 
 

                                ZLD = ______________ 
 

□ Calculate the reflected impedance based upon the formula: 
 
 

 
 
 

Zrefl = ______________ 

_ _ 
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□ Draw an equivalent circuit of just the primary side of the circuit of Figure 1, using the 
reflected impedance in place of the transformer. 

 
 
 
 
 
 
 
 
 

 
Figure 2 

Step Two:  Primary side calculations. 
 

□ Using Ohm’s law, calculate the primary side current (Ipri) in the circuit of Figure 2. 
 
 

 
Ipri = ________∠______ 

 
□ Using Ohm’s law, calculate the voltage drop across the reflected impedance (Zrfl) in Figure 2.  

This will be the voltage across the primary windings of the transformer (Epri). 
 
 

Epri = _______∠_______ 
 

Step Three:  Secondary side calculations. 
 

□ Using the transformation ratio, calculate the current (Isec) in the secondary side of the circuit 
of Figure 1. 

 
 

Isec = ________∠______ 
 

□ Using Ohm’s law, calculate the voltage drop across the load impedance (ZLD) in Figure 2.  
This will be the voltage across the secondary windings of the transformer (Esec). 

 
 

Esec= _______∠_______ 
 
Step Four: Instructor verification that pre-lab calculations are complete. 
 

_____________________ 



PE-19: Transformers    aanndd  RReefflleecctteedd  IImmppeeddaannccee 

3 of 5 

Epri 

+ 
Ipri 

360t
T

θ ∆ ∆ =  
 

IV.  Lab Procedure. You must read and complete each step.   
 
Step One:  Primary side measurements. 

 
□ Construct the circuit below (Figure 3).  
 
 
 
 
 
 
 
 
 
 
 

Figure 3 
 
□  Set the function generator’s output (VP) to a 5 VRMS sine wave at 500 Hz. 

 
□ Use the MEASURE function if the oscilloscope to determine the RMS voltage of the source 

(CH 1).  Adjust the function generator amplitude until the Oscilloscope displays 5.00 VRMS.  
 

Eg = ________∠______ 
 

□ Use the oscilloscope to measure the voltage drop across the 1000Ω resistor, as shown in 
Figure 3.  This requires you to measure the phase difference between CH-1 and CH-2. 

 
 

 
VP-1000Ω = ________∠_______ 

 
□ Use Ohm’s Law, and VP-1000Ω to calculate the primary side current Ipri 
 

Ipri =________∠_______ 
 

□ Use KVL, Eg and VP-1000Ω to calculate the voltage drop across the primary windings of the 
transformer. 

 
Epri =________∠_______ 

 
□ How do these values of Ipri and Epri compare to the values calculated in step 2 of the pre-lab? 
 

Exact__________ Very close__________ Very Different_________ 

_ 

0º 



PE-19: Transformers    aanndd  RReefflleecctteedd  IImmppeeddaannccee 

4 of 5 

Esec 

+ 
Isec 

1000 sec

360

LDV E

t
T

θ

θ θ θ
−

∆ ∆ =  
 
= + ∆

Step Two:  Secondary side measurements. 
 
□ Setup the oscilloscope to measure the voltage across the secondary windings of the 

transformer (Esec) and the voltage drop across the 1000Ω load resistor, as shown in Figure 4.  
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4 
 

□ Measure the phasor values Esec.  The phase angle of the secondary voltage across the 
transformer (Esec) is the same as the value measured for Epri in the previous step. 

 
Esec = ________∠_______ 

 
□ Measure the phase difference between CH-1 and CH-2.  Add this measured value to the 

phase angle for Esec.  This will be the phase angle for VLD-1000Ω.  
 
 
 

 
 

∆θ=_________________ 
 

VLD-1000Ω = ________∠_______ 
 
□ Use Ohm’s Law, and VLD-1000Ω to calculate the secondary side current Isec 
 
 

Isec=________∠_______ 
 
□ How do these values of Isec and Esec compare to the values calculated in step 3 of the pre-lab?   
 

Exact__________ Very close__________ Very Different_________ 

_ 
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Step Three:  Overall Transformer Calculations 
 

□ Using the values measured in step one and two for Ipri and Isec, calculate the turns ratio for the 
transformer. 

 
 
 
 

a =_______________ 
 
□ Using the values measured in step one and two for Epri and Esec, calculate the turns ratio for 

the transformer. 
 
 
 

a =_______________ 
 
□ How do these values of compare to each other?   
 

Exact__________ Very close__________ Very Different_________ 
 

□ Using the values determined for Epri, Ipri, and the impedance angle of the load, calculate the 
real power delivered to the primary side of the transformer. 

 
 

 
 
 

PPRI =_______________ 
 

□ Using the value determined for Isec in step two, calculate the real power dissipated in the load 
resistor. 

 
 
 
 

PLD =_______________ 
 
 

□ How do these values of compare to each other?   
 

Exact__________ Very close__________ Very Different_________ 
 

cospri priP I E θ= =


