== 2240 HOMEWORK #9 prob 2 solution u
N. Cotter F13 '

L@lm R, 2 Rs%

R =12kQ R,=24kQ R;=36kQ L=5nH i;=6mA

After being closed for a long time, the switch opens at 7 =0.
a) Find ip (t = 0%).

b) Find i (¢) for ¢ > 0.

¢) Find the time f when i; () = 4.5 mA.

solln:al £=0 : swikeh is closed, L acts like wure
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The wuwe for L bypasses R, with a short
airenvt, allowing wns to lgnore R,

We have a current djvider.
\

LL(D"):_ E,s' R~ = Cﬁ R .
-\—...- 4 .\_.. R?.+ R3
R Ra

L (07) = 6wA-_36ka = 3.6 mA

24k 4+ 36k S



b) We use +the qener—aL form of soln:
—-""-/"t
LL(’E7O) = E-,_('{:-)w) 'i’[i.,_(()*') ~LL(+:~>00Y13
where = L/Ry,.

Since () is an epergy variable, (as in

w, =LL ¢r), it cannot change cnstant(y:

L, (01) = £,(07) = 8.6 wmA

Now we Find -the Thevenin cguivalent of
the circuit as seen by +the L and dsge
'(-'-'/16!'\1: to ’.Ff:hﬁ[ /?Th cmd l’.L (1’:"’”) = ['Sd
where (gq = short circdit curreqt for the
Thevenin eﬁaim[ea'é.

our circuirt For which we are Cook.-'nf for
the Thevenin egusyalent :
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The sweteh s open suide t >0,

Vin = Va,p = s Ry sinde all of Ly Flows ‘chroujh Ri.
To find Ry, we turn off i3, which makes it
an open cireuit, Then we [look tn from ab.
Ry and Ry dlangle and may be ignored.

RTh = R’l

Using numbers: vy = GmA-12kn= 72V, Ry =12k



R = 12Ks2

v o= 72V

TF we consider -E—WDJ the L. connecked across
a,b will act Llike a wire.

Ry = 12k,

AT (9 'U-Th:nv

b Gh>s) = U /Ry = 72V = @ mA
2k
Our time dopnztant 13

Pu-t‘ti,hrj the values wnto +the ﬂenemt se Lution

yields the :Fotlawi,nj apswer:

~ -t A7 ps
L (£>0) = GmA ~ (RemA-GmA) e J

or

. -~ 7 ps
LL(£>O) = 6wmA - 2.4mAe Rt

¢) To Find *The time £ when i = %.5mA, we use
the answer +o (L) and isolate +the exponen-l:lqt
Lerm so we ¢an take ‘the natuml Log of koth
sioles.

-'{=/0H'17f=5
45 mA = 6mA~-2.4mAe

~th 7 ps
4, EmA—GmA = —2.4mAe P
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—~E b\ 7ps

— b7 ps
LSwmA = 2.4YmAe
~ 17 ps
2,4 wmA
- EhH7 ps
5__ = e
15}

1@,,,(5\ = = £ %17 ps
£
~+t =0417 ps: ,&L@:)

t =017 ps - ,@n.(@,) =047 pd - on (1.6)
53

t =0196 ps



