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*23.36 Name the currents as shown, By Kirchhoff's laws: 400Q  800Q

+10.0 V-4.001; —4.001, =0 @)
dl,
+10.0 V-4.001; - 8.001; - (1.00)5 =0 @3)
From (1) and (2), +10.0 - 4.001, - 4.001; +4.00I; =0
and I;=0.500I; +125 A
Then (3) becomes 10.0 V-4.00(0.5001; +1.25 A) - 8.001; - (1.00)%" =0

(LOO H)(dl; /d#)+(10.0 @)1, =5.00 V

We solve the differential equation using Equations 23.13 and 23.14;

L(f)= (i’oog g][l_ (100 ©)¢/1.00 H] = (0500 A)[l— e-w:/s]

I; =125+0.5001; =| 1.50 A - (0.250 A)e~10*/

2340 (a) The magnetic energy density is given by

2 2
u=2_ = (4.50T) =| 8.06x10° J/m?

2ug 2(1.26x107° T-m/A)

(b) The magnetic energy stored in the field equals # times the volume of the solenoid (the volume in
which B is non-zero).

U =uV =(806x10° J/m®) [(0.260 m)7(0.0310 m)z] =| 6.32K]




