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Name: Date Lab Section

Introduction
In this exercise you will determine the mutual inductance between a pair of mutually coupled coils.

Procedure
1. Connect the circuit shown in Figure 1.

2. Leaving the output terminals open-circuited (I, = 0A), using an oscilloscope, take the necessary
measurements to calculate the impedance Zago as seen by the source. Verify this impedance using the

LCR meter by converting the results of the LCR measurement to impedance form. (You must disconnect

the source and scope when taking the LCR measurements.) Repeat this procedure with the output short-
circuited (E, = 0V) to determine Zags.
Be sure to attach a sheet containing all your measurements and calculations to the back of the lab.

Z ABO(Osc) = Q ZABO(LCR) = Q

Z ABS(Osc) = Q Z ABS(LCR) = Q

3. Move the voltage source to the output terminals. Make the necessary accommodations and repeat step 2
to determine Zcoo.

Zcpo(osc) = Q ZCDO(LCR) = Q

4. Use these measurements from steps 2 and 3 to determine the mutual inductance M from both the
oscilloscope measurements and the LCR measurements.

Mosc) = H M(Lcr) = H

5. Compare the oscilloscope determined inductance to the LCR meter determined inductance.

Ra= %

This part of the procedure will use only the LCR meter and the mutually linked inductors.

6. Connect terminal 2 to terminal 3. Measure and record L (the total effective inductance between
terminals 1 and 4 ) with the LCR meter. Note that L; and L, are now connected in a series-aiding
configuration (confirm connection by the Dot Notation method).

LT(+) = H

7. Disconnect terminal 2 from terminal 3.
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8. Connect terminal 2 to terminal 4. Measure and record L+, (the total effective inductance between
terminals 1 and 3 ) with the LCR meter. Note that L; and L, are now connected in a series-opposing
configuration (confirm connection by the Dot Notation method).

LT(_): H
. M., = (Lr)—brn) .
9. Using the equation: 12 — 2, calculate the mutual inductance term M.
M12 = H

10. Compare this M1, value with the oscilloscope determined mutual inductance value found in step 4.

Ra= %

11. Compare this M1, value with the LCR meter determined mutual inductance value found in step 4.

Ra= %
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Figure 1 - Mutually Coupled Coils

Notes: Zago = Zpri
Zcpo = Lsec

Zags = ZiNsc) )
ZIN(sc) = Zpri + (WM)*/Zgec

Results
1. Mutual inductance (as defined in the notes above) is a real number. Is this confirmed by the values
obtained in step 4 and step 9 of the procedure? Explain any discrepancies.
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