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. TEST 2: CIRCUITS AND MAGNETOSTATICS

Do not omit scratch work. I need to see all steps. Skipping de-
tails will result in a loss of creth Thanks. Note the term "find” .

.- in this test does not merely mean to’ guess. the: a;uswer “Without

“exception the term "flILd” means to. denve from proper physma.l -

" and ma.thema.tlcal arguments the desued item. .

- In th:.s test the symbol ® mdlcates a vector gomg d1—.

‘rectly mto the page To md1cate a vector cormng out of':r L

o ~'the page I w111 use the symboi (D

' ._A-_Problem 1 [7pts] Suppose a very long w1re carnes a current

- of T = 2.0:4 out, of the page.- ‘Place. the origin’ “of your.
coordinate system at the wire: Fmd the magnetlc ﬁeld-”
"due to-this currert at the point P %=(3,1)m as pictured. .
Calculate both the magnitude and direction ( in terms of

the standard angle) of the magnetic field at P.
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Problem 2 [7pts] What is the capacitante of a parallel plate
,,,,,,,, —capacitor with square plates of side length 4.0mm; a sep-
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~ aration distance of d = 2.0 mm if the space between the
~ plates is ﬁ]led with air. '
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Problem 3 [7pts] Find the equivalent capacitance of the net- «L I :
work of capacitors. T apf T 1F T F3u~
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Problem 4 [7pts] Find the equivalent resistance of the network o ANV : 4 .
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Problem 5 [7pts] What is the charge ¢ on O if the pictured -+ e
network of capcacitors is charged to a voltage of 17.0V7 oy [
’ -9 C, ==
‘ } [ \
Nohe \FF[17F 2 34F . \ [wr ]W7F
S pirewa Y o cerier  gimabe 5__”___“___9
3FE 3MF o
. o .-‘ . l"%‘ O ._‘\/.'_ Iﬁ C ‘, ...v - {Lﬂw . C — “_,_‘_,;,‘:‘LM!"_J
Thar V= RV by spenedy . €=

f

= Qo= o= (w.;:)(né;vj




_ 5
Problem 6 [7pts] Calculate the following items for the pictured
cirenit: i
Rl
e (a.) Current 0,

~ » (b.) Resistance R; | o ' 70 V =
» (c.) Voltage V, :
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Problem 7 [12pts] Calculate the following items for the pic- }::::?__“ C[ ;i ) o "}:ﬁ“i
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-Problem 8 [7pts] Two paralle! wires are separated by a dis-
tance of 3.0 ern are attracted towards each other via the
magnetic force. In particular, it is measured that for every
- 1.0m of wire there is an force of 0.025 N. If the current
through one of the w:lres is 30.0m.A then '

e (a) find the current through the other wire

- » (b.) does the second current flow in the same or in
the opposﬂ:e dJrectmn as the measured current'?
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Problem 10 [9pts] If £ = E, (i + _7) and an unknown magnetic
field B produces a force of F, = gE,{i + j + k) on a mass
= 1.0 kg with charge g with velocity ¥ = 'uo(z — _7) then

ﬁnd all possible B which produce this outcome. P
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Problem 11 [7pts} Find the magnitude of the magnetic field
generated at the center of a square loop of current F around _
& square with side-length 2R. Derive the necessary mag- [
netic field formula by applying Ampere’s Law to an aptly ¥ _ .
chosen loop (you can do it once then re-use the result). ' o
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Problem 12 [7pts] A solenoid of length 20.0 cm with N turns
has a current of I = 6.00 A flowing. If the magnetic feld
strength near the center of the solenoid is measured to
have a magnitude of 0.0188 T then what is ¥ 7 Assume

edge-effects are neglible.
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Problem 13 [7pts] A. current of I; flows over the upper half
of a circle of radius R and a current of I flows over the
lower half of the same circle. Both currents flow from left
to right. What is the magnetic field at the center of the

. circle? Apply Biot-Savart law and explicitly set-up the
~ integration which yields the magnetic field. -
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Problem 9 [7pts] Find the voltage and charge on each of the 0V —
capacitors in the pictured circuit. [ I
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Problem 14 [12pts] Assume that the capacitor C = 1.0uF is
initially charged to a voltage of 3.0V. At time ¢t = 0 (in
seconds) the switch is closed and the capacitor discharges
through the resistor R=1. OM Q.

e (a.) [8pts] Find the current Iasa functlon of time -

fort >0

e (b.) [2pts] Find the instantaneous power dxssapated

in the resistor at time ¢ > 0

e (c.) [2pts] Find the total energy dlsapated in the
. resistor as  —+ 0o ’
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