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(-) ~~pm (~m 2 7t ' ~rs::f~UfD ' 20%) : 

(l)1£. fl tb ~Mtf ' 1::riar ~ ~ 9~ jJ 1'F ffl :t..4h l!. ~ ,~a~ r ~,~~ J: J J.l ~ 'f!. 0 


(2)1£. -1m] y f\L -f ~ ~Jta~ 1i '~(center ofmass)&:f~ ~ tf ' Jt ~ iJt~!~ J:~1~ ~~~ 0 


(3) J!l ~ 1£. r ~~ 5f·tiAi1t.:Ji: J i&!*.I tf ~ - ~~ rJi~ ~~AJ,l!k 1 ' it1-It4h l!. ~ $ft ~ r j.~:firi J ~ ~ 'f!. 0 

" (4)il-'lar -11il~ 9~ ~lWJ... 11 r:t, a~ 4hl!. ~ ~Jt:t..jJ ~ fit;(mechanical energy)J.l ~ 'f!. 0 

, (5) tip 1t- ~ *Jr. -f ~ iJt ~ jlJ 9~ jJ ~ 1'F ffl ' .R -t-~9~ jJ :t..~,~,fa ~ ~ , Jt IJ ~ ~Jt a~ ~,~ fJ7 J: ~~ 0 

(6H~;}tBiot-Savart k.#' 't)m.7t-t(ldT11'l.~f')4.~J5(f)£1:.a~~J~ ,k,j,,falf-f'13 ~&"'~t. 0 

(7)1i~~.:i I!I it. tf.ftlX.~.iS] :SJ 't )m.l (z 7i fa] ),j!'J tf.ft pq ~J~ B ~~ tf i~ z "h:t..jE..p~&...~t. 0 

(8)-~~~fij-i-J*1£.~J~ tf j{fht1f r""a 1:. ~fh~ ; l!k~ ~~t-i-JI *a~ r ~iil: J ~B:tM ~1t. 0 

~LC••~M~•••~,~*:t..'t~L ••*:t..••1il:m~.J.l:L*,k'*~~~ 
t~~~~'~ltm*,k'*~~~~~~~~o 

(lO)'t~;#l:t..j{1'Fk;fIJ ffl ~J~*-1t~~ ~)~L~ tf.~t(~~tliJ)4~jJ ~jJ ~ , k tb~i~*-1'F;J;1J 0 

(=) ~mrm (~m 4 7t ' 20%) : 

(l)1i1£.;'M!:Jtttfa] I: ~ ra, tf ,f>f9 fa] I: A,fal3 ~,~ ~ e, ~~ fl- IN ~ A, B;T 1'J1ar*k~~~ ? 


(a) IA - l31~ A - B ; (b) A + B ~ IA + 131 ; (c) A·l3 == l3. A ; (d) Ax 13 == 13 x A ; (e) B· (A x B) =0; 


(2).~;.~1f.fa] -I ~ Fa' tf ~1::r;l:;. fa] I: A, B,C ' r 1tliar1:tk~~a~? 


(a) (;4 x .8)·C == (Cx A)· B; (b)(AxB)xC Ax(BxC); (c) (Ax E)·C =A ·(Ex C); 


(d)Ax(13 C) = Ax B- AxC; (e)A·(13+C) == A·E+A·C. 


(3)r ?'Jhi3! tf ' iar1:t}(.iEhj~ ? 
(a)~-~-f1'F~~~OOftrlj{~ , JtlJJt/Ja1t~a~1t;~ 0 

(b)4hft5itfhj{fh(i7IJ-$ta"'~5itfh)PlT**J{~~t,~jJ~t~k rfh~t*jJ J' ~~k r *"#fjJ J 0 

~.#fjJ.~~4hft~~'~~.~;.#fjJ~~~~4hft/Ja1t~ffl~iE~o 
(d) t,1'F ffl ~-4hft~)t jJ (net force)~1t;~B~ , t~4hft~1t~~~~.~i~ 0 

OO~1t;~.~~~.~·1£.~~.~&.*tfffl.~~:t..r~4h~/Ja1t~Jk~~~o 

(4) r 1lJhi3! tf ' iar1:tk~1~a~ ? 

(a)ik.#L(Farad, F) }(. it$(capacitance)~-'11'l.' 1 F = 1 C2/J (Jt tf C=Jf~, J=;tif,Jf). 


(b)*it -t-1lr 8:t1f I\.; tf. ft JilT ~ a~ )t 't# .R 1t ttl JJi.{f. 'B ~ 9~* UiJ ' Jt pq ;%~ ~ht:t..)t 't1Jt f; & ~ It. 

(c)1£. if'tJ~ tf ~fh ' ~6$~1t 't11l.(electric potential).1. ft-it+* a~ 7i ~kl!:f 't~7i fa]S~ 0 


(d)1£. ~t't -t-1tr{l*itj:-r ' ~ft* UiJ 9~1Jl'J:t.. 'tJ~1i~ tf.ft* UiJ ~.:i ' ~ ~ft pq ;%~:t.. tJ~ JiIJ 1t; ~ 
0 

(e)il~' i"ijt~ft-iiiB:t' tf.ft:t..'ttf.~(conductivity)1t~/Ja' ~-f-tf.ft:t..'t~$JtIJ1tFt1~ 0 

(5) r 1lJit1! tf ' iar1:t kiEhj ~ ? 
(a)~if-f-.ft~Ji't$SiE" • 't~:t..ra'jE.~/j" tipl1r1::r;t~,kJt't$; 4J.lffl.1.' ~~1::riarFrt"*1. 
(b)~~~~11il~$S *Jf~ , Jt~,~~$.,j'~~1m't$: ~~~~1r'~Jf~ , JiIJ~~'t$.,k~~'t$. 

(c)1Fl1i1£. RC 't~ tf ~ 't~Ji R 00 it ; ~'t$1i C *,k , Ji1 Jt t$S 1f./~ ~~~at;1t~.*+*. 
(d)-3t;J:g.1t }(. ffl *- >}11 i: it i~L ~ *-.1. ' i@:t Jt pq 't ~1i4lt,k ; it ffl 8:t ' -t- ~if 'B ,fa~~ i~'J t\~ * Jf~ . 
(e)#bm.1t(galvanometer).t~ iti~,*+i~~iii®. 't iAt~iE 1;1:;; ; ~if'B,fa- iii 't ~Jij[Jf~, -,;;y ~~i}{~1t. 

(=) ;l:Jfrtm (~t~ 351 ; g~1;&~\~~t~ ~~5J1t #JII~rf ' J[:tE~~~[£J:t~fb0:illz.;l:I~~~ ; 60% ) : 

• g§tA == X+ + z, l3 == -x - + z, A;fO B B'g~fE3~e, ~U cose= #1 
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~t~ alA: 1 F] 6 a(£1)3~) ~ 1 ~ 	 -*"t~~# ;".k~ , 2 "R 
• 1tm-1:r: t: ~ 100 ~ if1-T ffJ foJ -I A~o u(1fL1ft foJ -I ), -$to;6" lil. 

a1rj tif ~{f A ~fW.i!;~0 uif1-T }1~0 ut::.K a9 ~r€t; -I ' iJ} L'!p A = 11 + A1.; 


t~1tm A, u}1Jt£-*"foJ -11($.( pq ~}151~ ~), 


• if ii!? J:. ~ -- .fii i!; R ffJ ~:t 1-'). fin! J1- (t) =dB / dt foJ ;6" 5~ jj; , -$to;6" III 
~~o~J~ C ttii!?:t..if~l!J1- Vc = R(t) X ;~"~~J:. P ~51t c 

}1 C 1t ii!?:t..l~ it j{tJJ, tif ~o P ~5 tt ii!? ffJ l!~ vp = #4 

(m R,B,(t) , x,y ~~7G:t..);mJ1±..ttii!?if5(B:=::1800) , ~~~.g~ B ,i5 


1t ii!? a9l!£ VB = #5 

• 	 1±. -i~ ~ , foJ -"f a9 i: JJ *0/ (fJo3tJ1- g) , - /j, 7iit( 1t -I m)vt - .fii i!; R :t..;'Git ' ~'-'i~ 
a!J .fJ;JZ1f}Ii11\ (B== 0) m * J1:. r~ -Mt it -"f ( -$to E Ill) ~ ~o : 1±. /j, 7i ;it~?i !i- JJJt IiJ -"f it a!Jll&.;fJ. tf '0 

'" -	 v
2
(B)..... i=t- rh 

~ PIT '3t ~IJ a!J foJ J~ JJ, ~ - Fe r 
I' =-m r,ft T 

R 

v(8)=/j'7i!>\:t..*Ml!f¥' ri!;iifoJ1fL1ftfoJ-I 0 

t~~ ttl ~ lO mg }1 N (if.. fuJ JJ ):t.. Fa' a9 ~M 1~~: : 

Fe = #6 (tt ffl mg, 7i1ft fiJ B, ,&. N ~:fz ~r- :t..). 


1±./j'7i!>\IDt_JJJtliJa9Hf¥ra'C1tB=Bmax), JtiF..foJJJ N= #7 

N 

ll:tHi- ' cos Bmax = #8 ,/1, 7i #t ffJ Jt; ~6= #9 0 

• 	 19,:- ,p*J:.~-~i:*~(i.@l,*i:~ Wl)' *;P"(boom)$l~J:.:t..iX.i:i!; W2, -t*Wj" q!~,~ 
.f.-t * i: I~ t:: ~1t:t..jE..~ JJIJ ~ dt, d2, ~ .xAh:t.. i: J~ t:: ~1t~1!~I~:t..jE..i!; d3• ' -$tor rIJ 0 

111~ : ~l:.'"oritPo, - ~Ht ' ..ILi-'. ~ .#1. tJE,1'l *# ifW ' I ' ~)
Wj1Ji~~7J<.~ i:-I(=t~£tP1T~iF..foJ JJ)i!; N], 1!1~~~if(i:~ N2. "-~ 4 

.r ~/' 

(a)t~~ ttl~.f~*JJif~ PIT;tj~Jta97i~.Ii( : 1£Y 7ifoJ ' -t* 

PIT ~~ JJ L Fy = #10 ;~ ~).. !!il~l1!~;ji ;!~J5 :t..7j(if~ i!; 	 N2 . i:

•+I**~ (t::A~f;\liJfoJJ:.:t..JJ~~iF..), ~11~JJ~Lri= #11 

(b)m J:.1iJ ~M 1",i( , tif ~R ttl m1M~7J<.{Jt ffJ i: -I Nl = #12 :<-a;.?':<--d2~------~<----a3:----->! 

1!1M~71(.tta9~-I N2 = #13 (ttm d], d2, d3, W], W2 ~ ~~oit*~7G$~); 

(c) 	1±.~fi*:t..1W~-"f ' iX.i: W2 ffJJ:.Frt(W2 ) = #14 (Hlm d2, d3, WI ~*~if-"$~)max 

• 1£* 1lt if{if,1t))L -"f ' 't ...~ IiJ :t.. UiJ 1lt '*'1 $ J1-i!; () ai- ' *;f<. IiJ 91' 1Ji~ a91[ j:~ ~ : #15 
.• ~"1:ftr.:t~).. ~l!J1- Vlilt! 1:j:~ E}1,@j:~ B ( V.1 E .1 Ii .1 V ) ~ ttl V, E,B a9 n~ 1~ i(: tf16 

-""~,~-..~,-"'-.-"',--

• 	 ~"1:;f'JL:t( 't{;'f q, jf:t m)1£i~ ~ hitj:~( jj ) tf ~ 3t( V.1 jj )j{jj; ,Jt3@.~Jt ~ ~~ f¥ (t) ~ #11-. 
... 

• 	 "tt- m~aJ • ,t1t~#i mJ ~ ffJ Jfi!:, Hl ~(~?i Z 7i fuJ )~~ rID ~!.% !hI ,tit f" iX. ~ 1: )lit I, ~ IiJ ** i!; A,~ -WL 1ft 
·fkIi-z- il71t til it!.4; n; ~ 1r1 m1[ 1m. ft1:$ ffJ 1t~~ 't1=. "11J -1l ~o4tJt7i foJ ~ Z 7i w ; m.!tf*it#: -{iT ~";r JJt 
Jt f" pq h~J~ .k /J' Binside = #18 ; if 91' {/-r~it J~ i!; : #19 .'t !hI ~1t f" 1lt ';ffL I -eJ... ~(dIIdt "* 0) 
Hi- ' f" r"J ,@j:!" it f31 I mJ ?k ~ ; mJ 'f 91' ffJ 1: j:~= #20 C~~ :1: ~ r~ 1¥-J~ if-" A) . 
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