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Q1 In lecture, we found (via Ampere’s loaw) that  the majr\c'i".c fie\d inside a

SO\enDia is B =

¥ M /.‘.o.\-“l x5 turns
/ / ‘L’!- Yurns per unit \eno\-h = _kl
2% m T z
1% A N \enj‘\’\'\ €e— 1.3m
So, N = é_t} 1922 x1os turns . — _a ¢ 2.6x102
/‘4'./"' Y/T_ 2 2
z
The lenoth of wire needed Yo form onme Yorm is  27v. ll
T he \efuj""h o{: wive necJea to {-Olw\ N Yurns s 27r \l ® 108 m,

Q2 This is o osuu\';on about 1nduction.
We shoold -ﬁi/s\' ‘::«A he maneﬁc 'F\ux @@'

The avea here is formed b a circolar \oo{ of vadivs v
So, A=Trt ond @e-_- BA = 577)’1.'

uni formm —E 4 flar A
-2
The cKuu\-'.on Says the voadius s\'\b;?f\\q at a vote o‘F 75 =10 M/s.

SOJ é_l: - ll.?s x4o~z W\/S (ot $+e instent thoatr the \oo( P ve|=e.:¢¢).)
at

This s The ov\\y vaf:a.\v‘e Frat c\f\onot.s with Hme.

Thcf‘-\-\r A@ =i[}}7-)’q- —_ITBZ.V'A_V.
¢tove, > Yo clt( )

dt /&J_t,_/_ vy =12 xao‘z m at the tastant
o loop s
By Fcuﬁ.éo\)f"s \qu \2 -‘—-J\ = “ ;%6) = 78 7—');% velecoed .
~0.452 V

Q3 For asue;i‘lon ve\c‘,'\'?nﬁ o i«éuc'\'lon) we I—'.rs\' need Yo Find e expression

-For fhe majv\e'\'?c flox - - _ -2
l:_r-n_cm = 12%10 w»m

(b& =PA = By '
T the vadius of the loof s jnven)- so Y is c;rcu\Or.

oniform E A 'F“\.'\' A

Thn this ‘B"“ﬁ"", o-n\y B cho\nacs with time.

Thcchon) 4_@9 _ }7’1 J_fb
dt at
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ch\', we -c-ina éﬁ’ {'Iom e (lo'\'
dx

$ Duﬁ-\j $ime ate val L‘\'J bJ)

B (T)

‘&: ‘_\__6_ < O-bs ="2i
0 Jdt At 6~ % 2

(s) '

Dvl;ﬂj time inter val L,-Jl-t);

Duviﬂj Yime in"'uva\ LO,?.),

Cﬁ:é—b='}_‘_o=E§ &—_A_éao
at At 2-0 2 dx At

The a~mouwnd o; ,‘nc)ucec\ gm": vs 3]\/&-'\ \7, Fa.faéa/’l ‘cu.w:

. d = - A_GB = -t ég .
" 3t at 12¢cm
//0.5'1'

_ c‘b Y/ 4 B_zs ‘For Pav'\- (o ond (c)

li;“a\ = Jr )It =
(o) 'For ‘)or'\' LL)
0.041 V ‘For raf‘f (a) and (¢)
o for faad’ (b)
Rewmark : For Yhose who cave aboot the signs, one way orswer —p0.011V

‘cof fav'\' le) and +06.011 V -Fo/ Par“' Uo)

Q4 Reeall that iheve ove two properties of inductor that ave cruciel for
analy'}if\ﬁ RL circoits wibth switcHes):
@When theve is no cheonoe 1~ e cireny con-F'.sura.'\"-on .(lo, Co IOn?) '\'.‘mc)
rre iaductor octs Yike a short circurt (orainaw)/ COr\nec,\-:n:) wire ),
@thn Pere 1s some Char\rac in Yhe cireuit (etj SW {s open or ¢\oseJ ))
The curvent throuvgh the inductor cannotr cho-nﬁe. abruf‘\-l)/.
T\«efc{:ovc, immcéia'}e\)/ after the 6“\0"3(: occors,
the corvrent +hroo.3h tre i1aductor wust be the sane ags
it velve :)ua"' 'oc‘ofc the c\r\&f\l‘ae_ l\aﬂwms,
(ew and (b)
Heve, First wee ConsiAev Fhe circort he,{'o"& the sw C\OSCA.

Assume thal +re sw ey been 1A t\e “O(e.r\" sYate for a \Onj }ime
then e inductor Wil act like an ord:r\c.vy conncCTing wivel
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.4'1, Ry T he emt & is wnot connected.
l Ry L So, we cw-c.\uAe at 4;1 z /i,l =,{,L= o A.
6:')' 4-'1 l%"z l‘"'—

NON) ;Mm¢a§oﬁ’e\7 after sw 0 c\oscé, b/ r.«orer‘l’) @ aLoveJ we wmust

L\ave /f,L =0 A.

Beccuvie Yhere is no couvwent Throvgh twe ?nc\uc“'og

A q "
—_— 3 +re Circurt s S-‘mf\)z o s?ﬂale loor with
£ _I :;l L., LOA g, R,, %, all connected in series.
) % A, =4, = £ - 102 - 10 23434
3

R,+R, 10+ 20

(¢) and (_d)
A lonﬁ +ime \Q,*f,vJ \o), ryor(,yi-/ ©) a‘oove) Yre iaductov becomes
on vaainqv)l wre .

2> L N, = —%—'— = = = 522 4. 545 A
[ =1 "EIRIRY Repo
+ . .
€ 7 Py l%"z l"‘l_ n.;rl.s
) fotal R

Vol\'a;e acvots R,

A .—.@__ o Lyzlz*%-s)x 2.7273 A

2
R')_ Rz
. <1
Ry R
(¢) and (F)
Here, the sw is ve orcncc;. B)/ on\oer\'/ @ above, Emmeclicc\'s\/ after

e sw 1 vcofeneéj "-JL. must be the samt:
et s 4',L=1-91:/'\-

The e_m-F %) é(:(onnec"‘ecl Fom R,.

m, =1.918 A
l v With tre broken CO’\V\CC'\';{)V\)

there 15 o cuvrent 'Hm/ouak R,:

i, = OA.

Wity the sSw open, nofe that Yhe Circuid now s s‘w\r\ o single loof
of R, r,, ond L connected in series, Thucfofc/ both R, and R, should
have the some current as L. Note +hat tre crrow for ,{,,_ Po‘.n‘\u o.cjo-{nsf
tre divection of +re courvent A Trerefore, 4, = -4 % -13818A.
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La) cu'\cl (_\-\)
A \ons +ime \od'cg we now back to Yre sitvatijon discused at the Ln‘)i'\nincj {:or
raav"fx (a) ond Lb) . So) /;;1:/;4;_ = LL =0A.
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