30.6 = A toroidal solenoid with mean radius r and cross—‘sectional
area A is wound uniformly with N turns. A second toF01da1 sole-
noid with N, turns is wound uniformly on top of the first, so that
the two solenoids have the same cross-sectional area and mgan
radius. (a) What is the mutual inductance of the t\yo .solen.mds?
Assume that the magnetic field of the first solenoid is un{form
across the cross section of the two solenoids. (b) If N% = 500 .tu‘rns,
N, = 300 turns, r = 10.0 cm, and A = 0.800 cm®, what is the

value of the mutual inductance?

30.8 <« A toroidéll solenoid has LS()O turns, cross-sectional area

6.25 cm?, and mean radius 4.00 cm. (a) Calculate the coil’s self-

If the current decreases uniformly from 5.00 A

inductance. (b) o

t0 2.00 A in 3.00 ms, calculate the self-induced e.mf in th‘
(c) The current is directed from terminal a of the coil to termlr;al b.
Is the direction of the induced emf from q tob 'orifrorn b t(? a’l

30.15 -- Induc}ance of a Solenoid. (a) A long, straight sole-
noid has N turns, uniform cross-sectional area A, and length /.
Show that the inductance of this solenoid is given by the equa-
tion L = ,quNZ/l. Assume that the magnetic field is uniform
inside the solenoid and zero outside. (Your answer is approximate
because B is actually smaller at the ends than at the center. For
this reason, your answer is actually an upper limit on the induc-
tance.) (b) A metallic laboratory spring is typically 5.00 cm long
and 0.150 cm in diameter and has 50 coils. If you connect such a
spring in an electric circuit, how much self-inductance must you
include for it if you model it as an ideal solenoid?

30.22 - It is proposed to store 1.00kW -h = 3.60 X 10°7J of
electrical energy in a uniform magnetic field with magnitude
0.600 T. (a) What volume (in vacuum) must the magnetic field
occupy to store this amount of energy? (b) If instead this amount
of energy is to be stored in a volume (in vacuum) equivalent to a
cube 40.0 cm on a side, what magnetic field is required?



