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Purpose:  This lab’s objective was to observe the magnetic field produced by a moving charge by observing the emf induced by a changing magnetic flux.  Observe and explain Faraday’s law of induction and Lenz’s law.  

Equipment:  

1. Small compass, 30 cm ruler

2. Bar magnet, 0.35 m T         

3. Tapping switch, 2 Power leads (large, #14 fork terminals)

4. 5 connection leads (small, #10 for terminals)

5. Galvanometer, ammeter, 44 Ω rheostat

6. 6 VDC power supply

7. U-shaped iron rod, iron rod, brass rod, stainless steel rod

8. Primary and secondary coils

9. Lenz’s law demo:  PVC tube, CU tube, strong ring magnet, large solenoid

Procedure:  

1. Initial setup was to connect in series a tapping switch, rheostat an amp meter to a 12-volt power supply, the amp meter was used to measure the amount of current flowing thru the rheostat.  A compass was placed next to one of the copper leads to detect the magnetic field passing thru the circuit.  The current in the circuit was recorded in the lab sheet and the strength of the magnetic field was calculated and recorded using the following formula B = μ0I / 2πr.
2. Next a secondary coil was placed in the series circuit and the compass was placed inside the coil.  The current in the circuit was recorded in the lab sheet.  A second right hand rule was introduced to predict the flow of the magnetic field.  The strength of the magnetic field inside a coil was calculated and recorded using the following formula B = μ0N I / 2πr.
3. The secondary coil was removed from the energized circuit and connected to a galvanometer to prove Faraday’s law of induction.  A bar magnet was placed outside the coil and the galvanometer was used to record the magnetic field induced on the coil from the bar magnet.  Next the magnet was quickly moved inside and back out of the coil to see that as the magnet field cuts thru more wires of the coil the transfer is at a higher rate. 

4. Next the lab was used to show Lenz’s law, that current is actually opposed once it is introduced in a coil and therefore it added a negative sign to Faraday’s equation:  ε = -N  (ΔΦв/ Δt).
5. A PVC and copper tube were obtained and a strong magnet were used to demonstrate that the magnetic field grab the conducting material.  
6. Next the series circuit was re-attached with a larger secondary coil in-line to move this strong magnet inside the coil and record the affects.
7. Next the circuit was re-used along with a secondary loop circuit that was used to measure how much magnetic flux is transferred to a secondary circuit, i.e. a transformer.  

Data:  See packet.
Calculations:  See packet.

Questions:  

1. What is the direction of the magnetic field induced by a long straight current carrying wire?  Provide a diagram for this three-dimensional effect. 

See attached.

2.   Calculate the strength of the magnetic field at a perpendicular distance of 3.2 m from a large cable carrying a current of 12 A.  

Φв = B A cosθ = .  

3.   What is the direction of the magnetic field inside a current-carrying solenoid?  Provide a diagram for this three-dimensional effect.

See attached.

4.   Calculate the strength of the magnetic field inside the solenoid if the solenoid has 1250 turns and carries a current of 1.75 Amps. 

B = μ0NI / L= (4π x 10 –7 T.m/A) x 1250 x 1.75 A / 1cm= 2.749 x 10–1 T 

5.   What did Faraday finally do in order to use a magnetic to induce an electric current?



Basically Faraday could claim that his findings were the basis of the current transformer.  He demonstrated this by moving a magnet thru a coil and found that the amount of flux transferred was relational to the movement of the magnet.

6.   Gold is a better electrical conductor than copper.  How do you think the speed of the falling magnet through a gold tube would compare to the speed of the falling magnet through the copper tube?  

Of course the time spent falling through the tube would be increased. 

Conclusion:

The experiment of the Electromagnetic Induction was a procedure to see how magnetic fields can be transferred to other windings similar to the transformer.  This experiment had some physical errors when reading instruments.
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