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This circuit is in a steady state with the switch open and the capacitor discharged.
(a) Find the currents I; and I> while the switch is still open.

(b) Find the currents I; and I, right after the switch has been closed.
(c) Find the currents I; and > a long time later.

(d) Find the voltage V' across the capacitor, also a long time later.
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This circuit is in a steady state with the switch open and the capacitor discharged.
(a) Find the currents I; and I> while the switch is still open.

(b) Find the currents I; and I, right after the switch has been closed.

(c) Find the currents I; and > a long time later.

(d) Find the voltage V' across the capacitor, also a long time later.
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Solution: 3nk 7: 20 = 24V
°
24V
a) [1 =0, Iy= — 6A.
(@) L T 10+ 20+ 19 10 10
1 1 -1
b) Re.y, = 12 _— — 109 = 32 capacitor discharged
(b) Req +<2Q+m+m) - (cap ged)
24V
=>I1—|—I2:3—Q:8A, I = I = 4A.

24
(c) capacitor fully charged: I; =0, I> Vv

“Tat:oria
(d) looprule: (2Q2)(6A) — (12)(0A) =V — (12)(0A) =0 = V =12V,
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Consider a region with uniform magnetic field B = 3Tj + 5Tk. A conducting loop positioned in the
yz-plane has the shape of a right-angled triangle and carries a clockwise current I = 2A.
(a) Find the magnetic moment i (magnitude and direction) of the loop.

(b) Find the force F.p (magnitude and direction) acting on side ab.

(c) Find the force Fye (magnitude and direction) acting on side bc.
(d) Find the torque 7 (magnitude and direction) acting on the loop.
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Consider a region with uniform magnetic field B = 3Tj + 5Tk. A conducting loop positioned in the
yz-plane has the shape of a right-angled triangle and carries a clockwise current I = 2A.
(a) Find the magnetic moment i (magnitude and direction) of the loop.

(b) Find the force F.p (magnitude and direction) acting on side ab.

(c) Find the force Fye (magnitude and direction) acting on side bc.
(d) Find the torque 7 (magnitude and direction) acting on the loop.
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Solution: a om 5
(@) 7= —(2A)(4m?)i = —8Am?2i.
(b) F.p = (2A)(2mj) x [3Tj + 5Tk] = 20Ni. A
(€) Fye = (2A)(—4mk) x [3Tj + 5Tk] = 24Ni.
(d) 7= (—8Am?i) x [3Tj + 5Tk] = —24Nmk + 40Nmj c




Consider two infinitely long, straight wires with currents I,, = 3A, I, = 3A in the directions shown.
Find direction (in/out) and magnitude of the magnetic fields B, B2, B3, B4, at the points marked

in the graph.
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Consider two infinitely long, straight wires with currents I,, = 3A, I, = 3A in the directions shown.
Find direction (in/out) and magnitude of the magnetic fields B, B2, B3, B4, at the points marked

in the graph.
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e B =— | —+ — | =+6 x 10" "T (out) | |
o \2m = 2 ; —
I : o
2r \2m 2 : & ;
o Iy Iy T g b o
e By = — | — — =—6x10""T (In B B
° T on ( 2m 2m> (in) 3 2
20 I, Ih
o By=—|— = 0.
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