
31 Summary

LC Energy Transfer

• In an oscillating LC circuit, 

instantaneous values of 

the two forms of energy 

are

Eq. 31-1&2

Damped Oscillations

• Oscillations in an LC circuit are 

damped when a dissipative element 

R is also present in the circuit. Then

• The solution of this differential 

equation is

Eq. 31-24

LC Charge and Current 

Oscillations

• The principle of 

conservation of energy 

leads to

• The solution of Eq. 31-11 

is

• the angular frequency v of 

the oscillations is

Eq. 31-11

Eq. 31-12

Eq. 31-4

Eq. 31-25

Alternating Currents; Forced 

Oscillations

• A series RLC circuit may be set into 

forced oscillation at a driving 

angular frequency by an external 

alternating emf

• The current driven in the circuit is

Eq. 31-28

Eq. 31-29



31 Summary

Series RLC Circuits

• For a series RLC circuit with an 

alternating external emf and a 

resulting alternating current,

• and the phase constant is,

• The impedance is

Eq. 31-60&63

Transformers

• Primary and secondary 

voltage in a transformer is 

related by

• The currents through the 

coils,

• The equivalent resistance 

of the secondary circuit, 

as seen by the generator, 

is 

Eq. 31-79

Eq. 31-80

Eq. 31-65

Eq. 31-61

Power
• In a series RLC circuit, the average 

power of the generator is,

Eq. 31-71&76

Eq. 31-82



Maxwell Equations; Magnetism 
of Matter

Chapter 32



32-1 Gauss’ Law for Magnetic Fields

Gauss’ law for magnetic fields is a formal way of 

saying that magnetic monopoles do not exist. The 

law asserts that the net magnetic flux ΦB through 

any closed Gaussian surface is zero:

Contrast this with Gauss’ law for electric fields,

If you break a 

magnet, each 

fragment becomes 

a separate 

magnet, with its 

own north and 

south poles.

The field lines for the 

magnetic field B of a 

short bar magnet. The 

red curves represent 

cross sections of closed, 

three-dimensional 

Gaussian surfaces.

Gauss’ law for magnetic fields says that 

there can be no net magnetic flux through 

the surface because there can be no net 

“magnetic charge” (individual magnetic 

poles) enclosed by the surface. 





32-2 Induced Magnetic Fields

A changing electric flux induces a magnetic field B. Maxwell’s 

Law,

Relates the magnetic field induced along a closed loop to the 

changing electric flux ϕE through the loop.

Charging a Capacitor.

As an example of this sort of induction, we consider the 

charging of a parallel-plate capacitor with circular 

plates. The charge on our capacitor is being increased 

at a steady rate by a constant current i in the 

connecting wires. Then the electric field magnitude 

between the plates must also be increasing at a steady 

rate. 



32-2 Induced Magnetic Fields

A changing electric flux induces a magnetic field B. Maxwell’s 

Law,

Relates the magnetic field induced along a closed loop to the 

changing electric flux ϕE through the loop.

Charging a Capacitor (continued)

Figure (b) is a view of the right-hand plate of Fig. (a) from 

between the plates. The electric field is directed into the 

page. Let us consider a circular loop through point 1 in 

Figs.(a) and (b), a loop that is concentric with the 

capacitor plates and has a radius smaller than that of the 

plates. Because the electric field through the loop is 

changing, the electric flux through the loop must also be 

changing. According to the above equation, this changing 
electric flux induces a magnetic field around the loop.



32-2 Induced Magnetic Fields

Ampere-Maxwell Law
Ampere’s law,

gives the magnetic field generated by a current ienc encircled 

by a closed loop.

Thus, the two equations (the other being Maxwell’s Law) 

that specify the magnetic field B produced by means other 

than a magnetic material (that is, by a current and by a 

changing electric field) give the field in exactly the same 

form. We can combine the two equations into the single 

equation:

When there is a current but no change in electric flux (such as with a wire carrying a 

constant current), the first term on the right side of Eq. is zero, and so the Eq.

reduces to Ampere’s law. When there is a change in electric flux but no current 

(such as inside or outside the gap of a charging capacitor), the second term on the 

right side of Eq. is zero, and so Eq. reduces to Maxwell’s law of induction.








