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	Electricity & Magnetism
Induction

LC Lab
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Purpose  

Materials  computer and internet
                 http://phet.colorado.edu/new/simulations/sims.php?sim=Circuit_Construction_Kit_ACDC 
Background  Tipler Chapter 30-8





http://hyperphysics.phy-astr.gsu.edu/hbase/electric/induct.html#c1 
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Directions

1. Construct the circuit shown below.

	V =
	5 volts

	R1 =
	5 ohms

	C = 
	0.02 farads

	L =
	0.1 henries


2. If a capacitor, C, stores are charge, Q, the capacitor’s electric field stores an energy given by the equation. 
	UE = 
	½ Q2/c


3. If an inductor, L, carries a current, i, the inductor’s magnetic field stores an energy given by the equation. 
	UB = 
	½ Li2


4. Close switch S1 and open switch S2.  Once the capacitor is fully charged open switch S1 and close switch S2.  Observe the periodic charging and discharging of the capacitor and inductor.

5. Graph and identify the energy stored in the capacitor and inductor for one period on the axis below.
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6. Draw a curve representing the total energy of the LC system.
7. These energy oscillations should look identical to the mechanical energy oscillations of a mass on a spring.  Recall the following derivation.

ETotal = KBlock + USpring
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 in the absence of a nonconservative force
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What function models the behavior of this differential expression?  
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8. The mechanical differential equation is expressed in terms of x and t.  What are the analogous variables for the LC oscillation?  
	x becomes
	q
	
	m becomes
	L

	t becomes
	t
	
	k becomes
	1/C


9. Derive the angular frequency, (, for the LC oscillation.  Begin with the expression

ETotal = UInductor + UCapacitor


10. Insert a light bulb for R2.
	V =
	20 volts

	R1 =
	5 ohms

	R2 =
	0.85 ohms

	C = 
	0.02 farads

	L =
	0.1 henries


11. Recharge the capacitor, see step 4, and observe the periodic charging and discharging of the capacitor and inductor.

12.  Does 
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.  If no, what does it equal?
13. Write an expression for the charge as a function of time, q(t).
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Place a voltage chart across the capacitor and a current chart in line with the inductor.
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