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Faraday’s Law
and Inductors

Equipment Needed Part I

Coil, Pasco 400 SF-8610
Galvanometer, Cenco/Fisher
Lead, Banana w/ clips

Magnet, Cow

Power Supply, Fisher-EMD S44175-1 Battery Eliminator
Resistance Decade Box, TENMA 72-7270

String, Black

Introduction

Inductors and capacitors are the primary “passive” energy storage devices in electronics.  When inductors and capacitors are wired together a resonant circuit is formed that is very useful in tuning in signals in devices such as radio and TV receivers.  A time-varying current passing through an inductor produces a back-EMF across the coil that can be measured.  As a preliminary step we will first examine the minus sign in Faraday’s law, also known as Lenz’s law, with the aid of a bar magnet and a galvanometer.

Procedure

1. Wire the battery eliminator through the Resistance Substitution Apparatus (RSA) and to the galvanometer as shown in Figure 1 (next page.)  Set the RSA on 
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.  Set the Battery Eliminator to 6vdc.  Caution:  Double check your settings to make sure you don’t blow out the galvanometer.  Turn on the power supply and verify which terminal current must flow into for the galvanometer to display a needle deflection to the right.  Many of the galvanometers have been labeled by hand showing which terminal is plus.  However, the galvanometer may have been labeled incorrectly.  Your job is to check this labeling.    
Figure 1 Schematic and Physical Layout of
Circuit to determine galvanometer polarity
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Record which terminal on the galvanometer (right or left) causes a rightward needle deflection.
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Suspend the cow magnet with the black string as shown in Figure 2 and determine which end of the magnet is the north pole (also called the geographic north seeking pole.)
4. Connect the induction coil (400 turn) directly to the galvanometer such that if current is flowing counter-clockwise (as viewed from right) in the coil a rightward needle deflection occurs.  The arrow on the coil indicates the direction of the winding. (Ref. Fig. 3)
Figure 3 Hookup Galvanometer and Coil
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5. Push the north end of the cow magnet into the coil as shown in the first half of Figure 4.  When the magnitude of the flux is increasing which way does the needle deflect (right or left)?
Which way was current induced in the winding?

Pull the north end of the cow magnet out of the coil as shown in the second half of Figure 4.  When the magnitude of the flux is decreasing which way does the needle deflect (right or left)?
Which way was the current induced in the winding?


6. Push the south end of the cow magnet into the coil.  When the magnitude of the flux is increasing which way does the needle deflect?

Which way was current induced in the winding?

Pull the south end of the cow magnet out of the coil.  When the magnitude of the flux is decreasing which way does the needle deflect?

Which way was the current induced in the winding?

Results
1. Are your results consistent with Faraday’s law?

2. Are they consistent with Faraday’s law for all four cases?

a. Magnetic field into the coil and increasing

b. Magnetic field into the coil and decreasing

c. Magnetic field out of the coil but increasing in magnitude

d. Magnetic field out of the coil but decreasing in magnitude

Figure � SEQ Figure \* ARABIC �2� Cow Magnet Suspended
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