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Gtuangftaeflutois 1

Physics I

g:&dlwb: :* $lelefieorn$gnefi 12 utsoisefla 60 allr,rin&ssanera Gta;ncai@eitetgt.

;ii c;citctsn ai6nn&sEt6gth e{lcll,t q(ggl6.
ii3 aftatggnetfleb gryuur@elhr,t @r$gob zngt a.LGlta,airoilcrlv 6rcggJ6.

lft allantggnerflan Apu&a$$Gc,u gquut-@efien -gt fl6ttgtggc$s tc,trs s,6tt6fian6 etndl&a.
*- ldpncasfo 60 atarywefier afrcuntaeh gaLGtaLnairgtegb e),e),(3),(4),(5) c,rr,m @c,v&ab

@ruurtglrytgLi: aftanL-argeh eqflwn*rgJ stafuo,g d,ae4b Grunlg $pan6rgr 6tffi
6q *W CJio dtllaroawgGtgftasetitgl Jttfr,66r6tr afbot_ppnofidt o_r;fuc,t elfre4glipdwVeg
lqotnw& gfr&a.

ecmfliu naco L uwair u@$fi,@tr 6 n gl.

(g=10Ntg-t)

1. gc,$ :4a>c,vuftart Gte$ta1 nt_tg$air e1a:g
(1) Hz (2) w (3) r mJ

2. t6tair engar$Zlewneis L1aquu@lb etgfrawa aeodfDugfign -J,airatlgtb e,cwflwtfia;c./leit r;ratfrcll,p etdbql4ggcrt
GaLeah@th e

(l) atgtrfialo;b GaLnl;bfipmalb tltairGr;vnL-r1q,th

(2) tdtairGewnLrlgstj: @ew fiunr@ Gprylglb
(3) .dtairGr,trn.tlg:,rb gan_.qtb

(4) gJnlErh @rgt6\th Gtewpunr@ Gprlgotb
(5) glslbrb atgtuth atgrrtaaft Gatndi:fipma1b

tfiartaLgtb g:a.taaisefidit dug (VI) g eJlftwa:ntagpta gGry g:c,telth
(l) garuftaeh (2) @gatnuiaen
(4) @c;oa:nnfigtaeh . (5) grynandfipvseft

(3) Gtsnefia.nanaJlsei

4gt @LLrt)6€f,a,9 et+esduLt- gg A@edabEtu ubgt Satultah 45" Ganecwgpfiai: @wSanuni@&
ee$ k LL6Iir aL@tLunefiWpgl G,l,c;ifipnjl,d Gtarctfl0iwglflafipgl. u$g ileditgltb unagultair etgutwt Ltyirolflali)
etg,6?n @w6suunr@t e8$ (aLeflg gatanwi t1p&acofl&a)

(t) 0

5. 0'05kg $codlc,4efim @sneitt ubSJ g6,hA gt1ry Gta;nabu nLat-ulteorneb s!+&suuLLglrh 70ms-l Garagglreai
Gteeb&ahpg1. }anebu u,lcll,t-u-qtr,rh u$g1 6gn@o,a;ufilei,: @1g&gtb Gprb 5x10-as crerfleoil, ug$art y,91

G)snei;d l:i,Loi,tullrlrnab AryGwn&taiu@rh @ant allerl,e

(4) Wmr (5) dB

(3) 7.0 x 103 N

4.

(4)
k(3) ;.z

k(2) i
k6 (s) k

(l) 5.0 x 105 N

(4) 1.4 x 103 N

(2\ 2.5 x 105 N

(5) 1.2 x 103 N

[uS. 2 gtt unfita
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L(Eor60 sntt-uuL@c;hclr atta;trLJ @1g @ungdtfledr Gora (v) -Apr (t) atatenuJlaw

ataagfladairpgl. GpGtryngg @riGtuwq*A (s)-Gpry (t) annanuJlanw t$st
6t,pbC 6ttgg8ert eransgpuu 91

,1>a:h,',1,/,
I

I

0
(4)(3)(2)(l)

7. G e ptc$lant' Gt ewairlg;a pdao er uGu ngJ tb

, (l) Gleuuu-jo 6png$86t- tl@g;Govn, dpngSullefl5pg GtaLoflGwglpGaln pwL-GtuElat$eDoreu.

(2) Gtgngfl 69l .stei;aog Gtgrg$ufteunou Gararcr.r 6eitwJu@aL$ai;a,',rcu.

(3) }gng@uftan }atuupaneo nnpnnci; @@&eairpgJ.
(4) dgnggufian e{g&arh u,npn'l,ert @6edairpgt.
(5) }gng$ufilan a,66rcl6rl6t! nnpnna @6s&anpg.

Jlctratlrylr zg5&a;c,tfteb aneowiu@rh atoor.,trullar,ila;b 6tgJ npn 8qn6fi6lbpflan uwitl& flpfiAwdsau
ataalgtfla&ahpg ?

t-v z)

(4)

9. g(D sgrygGtgnpfiunt-@ .rrngflatlr,fi geaf)au @lgotristarghGungl dtanatq,&rllreufiflc;i: GrgJ stgait
GtgngSfiun@, elcr.ry quL anax"b srqhuat 6gttryun6 L66616)LDwn6figJ ?

8.

IB VBE

6gngfifuun@
(l) elgafiieaairpgl.
(2) .a1gafiieaartpg.

'@ sa$afte&airpg.
(4) anpnrcek @6sAairpg1.
(5) rr,nrpnlr,ei; @6e&airpgJ.

a@tq 4,utr_ {Frfa)tD

e1$afiaflanpg.
rsann&e,fingt.

nnpnnei @@SdairpgJ
lr,nprrr,d; @@eeairpgJ
gapeairpg.

10. g!ry L3c;on6g 5s,@ @$W dtypglehm @otfte a@puf,sona:' gtefts$g'uu@AairpgJ. vGetns GafuOutftet\tgpgl

@a;$$Uaits ir anauu@&ai,p66r6ttfi, anauu@at$eisanor,wn ereiruangu rftairatqgcuc,vatbdeb Ergl glotfitdairpg ?

(l) gemuftan 6*duu (2) gdn6$g SpbgJ o,eu&aiu@th GprC$a,ir a$n6r!

(3) gat-tyah GafiusuLllair uartuototi !+l uGevna$$ah ala'na'

(5) u@n Gunrretrasrflair a$

11. ercrfluJlett gatut6dr ogub6 Ga@snehenuut-t- dlaireugb t^figltrlllstr& a15ga.

(A) Oaruupflora; lr,nSer5un* @Vtu e\g&6tb et9aflqS63ung1 a$ .e1$sfieeanpg.
(B) Garuupleoraxlb rcryuug,glb "stg6.frs'gild&ungt sE et$sfiaaairpg.
(C) ooruu4loa .r,nflaswna $)qJtlsa etJgg stgnfi€'gtixBungl a$ lgopAairpSfr

G-fyg\gS a,fiE1a,atnat

(l) (A) nngflqth uc,oiianwnasrgJ. '(2) (B) nng$ryb tedraawneogJ.
(3) (C) nnggulD zc,ottcll,mwnargl. (4) (A), (B) 4&weu nng$ryth Lotdoo.,.r,wnc,rl,anan.

/'<\ /A\ r/R\ /la\ ^,a,,, -A.^,n 
h a ,*xrnrr,
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12. @pttnnlg slola,leglb ggesawe,qth ufipw tlldra4ryth a^fig1easrA 6\UgJ6.

(A\ ggeeanatqfi anggq'h @Aqeg e-LuLeurtb.
(B) gtq arorl* elalter,tgth grcta.lult-@,s<gtb Ganawgt4gtb p-LuL-antb.

(C) OtO a.tolt, Jq6)@e,qrh s1ryrtLJ€n)atr zwfitn&sasnth.

QaAqA$S a,figtestfleit

(l) (A) nn$Eryth e'aatiral,ulwnrllrgJ.

(3) (A), (B) 4&wr,rr nnggqh Leailortulwnrllralc,t.

(5) (A), (B), (C) 4dur erdsaonrh Lmiral,u,wnrllralsr.

(B) nngflryi, za,,aiannw neurg).

(B), (C) qflwev anggnb Lc,afiai,u,wnar,qmt.

(C) affg$ryLb zatianwnarg.l.
(A), (C) 4&wm nng$ath Lc,ailanrl,wnananc,t.

(2)

-(4)
a

13. @q eqdrp canpgo ge//S a@trytw @@nn&w ennppq gafie a@pwna nnfipt Garcdrt4qeimgJ. @g@66t

(A) 6lg @anc4 atJlciwra:asftetr gmsb Oetuwon6.
(B) 6lO g$at artcbm)or,cstflair gm;b @etuwanth.

(C) gq galtal allc;bator,uJlan gn:1g:,b g#6q c,floual,orlullotir gngrh }eutwanrh.
GnAgdW a,frgttafia;:
(l) (A) nngEryb za,afianu,wncogJ.

(3) (A), (B) 48ww rcngflryb L6rtirer)tDwn6$@)6,r.

(5) (A), (B), (C) gdu r;ertol.rlh p-c,aier:llrunarorrcu.

(2)

(4)

14.

lsJ
(A) (B) (c) (D)

erlgggt E durya$g1tg }atLruuLt- eryoterc elLqssfi X 9O fiaetfurgggnae agson:AL-uut@eftatat.
stLq6an6(it nfiOt1 anu,w.jo G r,rr,tftr;rir, zlqaftart anewuu@r.b r,r$g frcli,c,re,oh e-g1$ pnuu (e.r,frr,ar,t)$ gfi66rFi66)611a;

sn@EairDav ?

, (l) (A), (C) 48wor nngfirb.
(3) (C), (D) q&weor nnggqb.
(5) (A), (C), (D) gdurour nrggryb.

(2) (A), (B) 4&wetr nnggryrh.

(4) (B), (C), (D) 4gdu6or anbflrytb.

15. 66av6wntr etfiw$8an gm:rh all6ra,gtp& Gtewwuu@tb g6drp @efta e,$ry g6,n86,ir alletsfi Ganooait (d)
updu ftairaLlgtit t-fiE1aofie$ eflwnetrgl angJ ?

(l) d q*gt u@ana& Ganemfuag& enq$glryuuS6D6a6D

(2) d erL9unglrh u@anau Gunewggltair .slgsftsdahpgl.
(3) d oLGunglth u@ana& Ganewgglrair gatp&airpg1.
(4) d unb@ @#qd @ugtrcnowtb @W"<S,b =a1Gg Galrl,nr,r stgJ qnwggair Gsnewgape errypgguuSevoaeo.

. (5) d unbg @)Cuvd dugtnnetrtb @O"A,b .s1Gg Gata;,r,n etgJ .sttjwpgair Ganewgage enrypggagth.

gaftw$ yrfb f E L66)Lw ggSetntyufleornek dtaiaLgb r,rofiafriu-Ltb e-6&irl-n&sirutnnLtngl ?

(l) Gtunlgotflgltj: unry&,au durllw Gttotitg goota;Sli) c,ftLilJth.

(2) Gtunlgc,flglrb ung&au Gtuflw nnw fi8fipp ltnLbutn.

(3) 2f @gtit e.+w WUSga zewrngth, Gtunlqr,flgt.jo unq,&au Gtufrw go,a,69 aJtrhuth.

(4) 0unlgorflair egg uqrytmt66r L6)Lw gmath$ 6ftLrilJtb.

. (5) 2f @g,h 6'+w gLtrrg8ab zeafitngn, .6un1qeflg1rb unq&a& €rfiw er.,a6l,filp all.jr)uth

eJsufinnew afrfiaa$$pair l'2x10-5 oC-lg a"or-u; @ry Lt1s/gg ga_-tyeb g4j 6.tLLb g.1atnry.o yeahtnBsu
uL-@eirmg1. gaLlgah Gtatuurflana 100 "C @|eurneu zwvgguu@tilhung.t glaLnrypSair uryuu6l6tt ,

. (l) 2'4xlO-3 r;rairgtb |flaira:rbgannau e1gafle6ahpg1.

{2) 2'4xl}a erairgLb_dlairr,vggc,ornc;i; gap*airpg. I

(3) 1'2 x 10-3 erahgtth tJlairsor4gr,ornei; =91ga,fts,dlernpfl.

(4) 1.2x 10-3 r;rahgtth tltatrexrfigoornci: lgatpeairpg.
(5) nnpnnek @@efla;rpgJ.

t6.

17.

[us. 4 gtt ungta
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18. gfrrgl eildtsa @prt e-@anat ah5lcsi Adratqry.jo anfupdagt4g$ Wn5g6nwn6 LLu@,gfiLJuLt-ew.

(A) ffilOugetr gaxb futh etssfttan1uLr-gt.
(B) Gtalluporat el$sflAe+tuLt-91.
(C) orIi atfl&aqgetntauuLLgJ.

@-AgAW"bde$ argt a,titJlullair gmt- e1$afirtugbge arryewangb ?

(l) (A) nnsgnb' (2) (B) ansflFtb.

. (4) (A), (B) 48wor nns4qth. (5) (A), (B), (C) +du,, r,rc,ior,nrl

(3) (C) nns9ryb.

gl1 t6dt gu }atuuuln&d 30"COut, @wqga fufidtqbgJ lkgs-l erairgtt: nnpn aflgggait 40oC@ot, aoner
Aat4furl atgnita @arcowtywefimgl. +fipncglAaq @geaiu@rh GtaLJuri: tlpttstofl&suuLrnat, Satluan&drufrai
@etrtunntsa gm:sg$an 6lpuu -gJ, wn5n8 @A$g6n Gatcllir@b ?

(6ftai, gah6;,*uua Gte;nelrotrerr;q 4200 J kg-l "C-l)

19.

i zo.)

(3) 1.2 x 104w

(g6r$w | 2V oairg1h al66rcu6n6tlsfrr6t s-@)Lw

A, B erairgtth @1q G,a;ne;ira,a.ldesh z6ai)a 6rt666IU

u@$lairpatnEl glE $gg0ryullglcna @n
gt@&aanatr ggnuflamer: 6gn@tauut-@efimet.
GtgnL-&s$Part SWSA+ grnuuylqtgb etGg
Geuaen A, B 46tweor gatGiatnanfrgltb gGg
?atuufiooe;oufile;; @f1€{gth gq @a)L-6lw aLnqallair n W$a,6ir veirmaw. $@tgLt+ $rptsuuu@ zE1$ ficr;,at

e1 atw u u @ tifr u n 91 A ulla,r. o @€tuftl7tgtb at n u1 g6D a'ern61n Er c,wc,tfr Ban s

" 
(l) 4.2 x 104 w
(4) 1.8 x 104 w

(1) P,Q 4lflwatpflai: nnggryth.
(3) R, S 4e0u;a; fifieb nnggryth.

(:) P,T 4&wc,ug4e$ nnggvtb.

(2) 4.2 x 103 w
(5) 1.8x 103W

(2) Q,R 4aweufifie$ nng$qh.
(4) S,T q&waLfiSab anggryh.

n(2) t
n(r) ;
3

t2n({ T (4)
3n

4
(s) n

A f----\^ - -----l )o-----.---------.----.--------------rt______/__--z (S)

e-q6aflei.r aneaortu@th agatiteaflair (gates) @rycrlrttntb dutitutl glaJlgb I aran G)gn@aauur@6it6trg).
agnt ri esrflal-G w 6 e w fiu n@ uair e rlat e aan a @ 1gu u 91

!,21'

22. snrtuur@eirm +fiflei; I pf, S pF 6tcnerolor6tll€,6tflci)

@CIqgb drafiGc,or fipn;tseh 1g:,allp3w

(1) 15 pC, 75 pC
,e) 15 pC, 50 pC
(3) 15 pC, 25 pC

(4) 5 pC, 50 pC
(5) 5 pC, 10 pC

\A*

[u,h. 5 gu unfta
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23. gei6tetnelirElb tfrafiGr,trfipio Q mws Gta;nr,ud;r_eriaq'' R1,R2,Rr(Rl<R2<R3) oraiglrb q@rys6)6fl Lcll)Lwalra.lon6rt
gnir gt . at $91 nit G snet ri s,eh a q6a-0oD anew i LL @ Eair pew .

rb a:,-\!>/

2 (Ot) GtuatEfle,aftwcio I
J a.6,un.g. @-.C.) - 2003

@atGatnlg Ganmggair anwgga5tgggln gyrnrh R @ui, @tCAqgth A, B, C eraigLti:
deflapsir lgsanpGw Eo,Er, E, 4@rit. eluGungl ' \

T2837

qaftefto,eflen t0air qa&

(3) EA<EB<Ec(l) EA> EB> Ec

(4) EA -EB -Ec
&RzR3

,&l Ee=EB=Ec

(s) 4=+=ltNR?R2

24. gvDuLr eb$crt anaaruu@th ubpfr t4peaaffithsggtu elag gm)Lffitw
L6)LwgJ. 4efl $pAauu@tifiung a@p& sbd e4g\gtb angtb
altggag tda+ #ltppg 1y:anpuJldb ataalgfluugl

(3)
o

rr, (5)

25' glq,lttlloorLw ganpun@eirm sr.,6tit66dflair 44afrani qofiail 0'5 m g)6i.l @1ryeaairpg1. gltcafirll..-lulu qefiaflolw
0'25 m @bAe Oalnerl.il@er1rydgD(g slatg uwairu@gg; Garcfiryw aftevaersuftair atglaiair u6nair
(1) 2 agGtwngsry
(4) 0'75 asGtwngsry

(3) 0'5 asGtwnpsfi

dleirat lgtb a, figltmet & sl1gJ 6.
(A) Gpry$gJLan 9@ gledftssosullan @w&aiunt-@i eeg an@ailwna @@,tqqil.rr66nldr, etfiq p-fggb

GFry ggtJl-afi nn g)e$lw na @ ASgurt Garann@lb.

(B) GpqggJL-oir 916 glewfltanaullan Lbgth u,nfic,$twna @@.t4gil.l;efi6ir, st56ir @w&aDunt-@& easuth
G,rySg,l_an urnflr,$twna @tAgg6u Gotcnn@rb. \

(C) gO Sleartltunsullair Lbgtb G,qggJL-ah esaufilnnownna angL@u:coft6fi, qgan @w&a)unt-@& c&$ultb
Qpn fu rr,,ir oJ au flnnewnns nn glga Gararnir@rb.

GaWDSg a.fiE1estfleb

(l) (A) nnggqb zeaianawneogt.
(3) (C) angflryb zeahaawneorgt.

(2) I agGtwngsq
, (5) 2'5 agGtwnggry

'(2) (B) nngSryb zeahan.rrwnrrlrgt.
(4) (A), (B) 48weo nngSt7tb sr,ahqlownr,rilallan.

26.

(5) (A), (C) 4crwair angg4h p-alilanulwnr,riialnn.

[uS. 6 gti unfta
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919 gDoaooruncD dr, d, c,roirgtth gqrtWenq e-anltwerrrr;4th ea:&,rgdwe;t-fiei:etn

garottDnor grS Sqarrnssn @geedrpea. lq,arlp0w dA, dB, d, orairglt.i
€lLr58ffi)6fl e-c,)Lw $ryalwniestflarnak 4tanjut-r- A, B, C r,rairg1jo gsrgl
@ anend csi 1y: tsmt uldr et + utellg, bSJ afl@aft eau u @ d,air pwr. d t < d 

B 
< d 

A 
a d r a d,

eranfldr,

(l) QanrenbC @afl.LqAq XYaw stmrLbgJ gri,a$@ 6t@tb.
(2) erdnsni4 @anenfle,grh Gnfusryut1 XY aw s4at-gpJ gilag,rg a4ryth.

(3) Gsrcnth c,rgtUth @lrra;oGpnh&e GeatetanLtngl.
(4) A,B 4Ew Gsnetnissir GnfuLrytt1 XYaw s4argg,t @ha$<g arcb.

r (5) @anerth C e1ryulftarl3w gdeuJlDe{qb. 
B

AA'^A

A, B oairgtrh @W Ad, glanryrieatm L6)Lw gg Wrla,filjw gans alryaltcu anoawuu@AairpgJ. gaat4g
Gaewst anfrg1 ab,eafipgJ.A,B 4flwatfiflci: anfluJtah eftpeanilagth Gatadagb gtapGw Po,Vo zrh
PB, VB L,b qgth.
tllanatq7rb a.frgteaflei: ergl zevdanwn6nrgJ ?

(l) VA>VB,PorPu. qffi6u, a:rlrn gansaltgltna A undqbgJ B ullb@8 a,fifiGwn@&a*DgJ.

tQ) V^<V",Po)Pr. q&6rt,arctft gaatlgtrura A undWbgJ B dbge afuffiwn@aafiDgt.

(3) VA<VB,Pn<Pr. q&6r1, arctfi gootaullgrtns B ulleftqbgt A urlfrge *frfiGwr@aairDgJ.

(4) Vo>VyPn<P". q&6,r, arctfl gowttllglrtns B ullelJttgbgJ A unbg* apfiGwn@a6,npgJ.

(5) P^,P" 4&war ear.b 4arl,a;wneu, anfl gn,nritgltLnst tfiffiwn@eu$c;ix*ltat.

e-gaXefu etaouu@&irptngt gtry thtrgtraa @anrgaltevnar: gl7 Nr6rg5 qeiwftutL_661

@gn@AaDuL@aim Gtuniwat anfi g,arrpt qaq 2r g e_atw g1g &at
att-t-$$eis 6eai:6drpg1. tffirgdraa @^gtJtd, r.ryisauutng Gtpnt&a 661rb r
qg,h. ntrfldr epbAb anrei,ljo T qg.h. stqait rf,airelirrt anq 4av 3r g aorllL_w

g7q alt-t-{s,ei; Oca.rgyrir ataqt<qth etryir afi slfisftaa1u@AdrpgJ. @ap
W.te6fi an$g*A elgL pt-$glGtanefiatgntagh ga*- aJlaeosir tlpteadltaO
u@ate;uratneagui- @gJtIldr, &rillndr q$w u,gtfrfitt ananb

28.

29.

(2)(1) (3) r .(4) 9'
2

(5) 1r
30. g@7 uftanwd66r6n e-elrLwora4b 4rlirnert dn d" c,tairgtb qtrtfig

€at6n e-a;rrLul Oarct@,etgl $ryallwdeaflarnei: 4&auut-te,oagrrnear A, B
sretrglth @W flilg Gsrretsstr o-6afleD anecouu@EedrrytnErt agn;Adrryr.
@snqt:esrfldr e pb6l @w &aiu nt-@e eh$esn errfitr-rrllflan,

aIl&gth A undr Qffi@ s-Wth
B un6fi @snw p-bgth

-l<\-_l-l
I

|--r_--l
I

I

I

A

<l__>
Ir---l
I

I

I

B

(2\ h Wl (s, (*l(3, (*l

4r^l^^^\AAAAA
AAAA

**AAAA4

i*A,{-t*

4r
3

(l) I - (4)

[ue. 7 gO unfita
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3l' gn @*p @g pawfu 4gonnega&at0iw *fitetuL@ehergl. @oryaag 3ffiHz @g1a 4A0Hz ggro O.,

el@g5J@rlTth uDW ,n+Pest @guugna eptgnetftteJu@&drpg1. @*WJteir 6ag gn2jxsg ufia1 gryryn
(l) 50Hz ,(2i r00Hz (3) r50Hz (4) 2c[Hz (s) 300H2

32. anfluJteb @WAOb tsahawnty e1 ftwgsgytn gdW 68tfl66r unag tllahatlryataraufiflab wn7n6a,* @eei:g1th @fi

A
/\

(3)(l) (4)

33. g(D atnr,rfitweis Gtgnaal,o;nt-ty @weisurrar Gte-jiuEjdij,citit6',g'lfii'is @AS&ai,pgt. 6un6ofi ,ngl u@rb geflil
sWtAtJlotr afrLt-lb d qgb. Gtgnana.,anLtyuJteir @snqtu duflgnaab (Ga;rcav z1gu6;ru1ryta;g) m errf'ftair,
Glorerflui:@rb a@putair aJtt_t_rh

d. (l) : (2) dm
m

ea fitniash (I)Aulrit ea ggt4g6atL@u uVuuotaq
eansnqth 4gvrnds AouoilGatpneo gtt_ig$cststrulrb
(dowth drwth) p-ol)Lw @A @^poi,(Autu- Butt)X
9@de6g Gtgn@&auut@, aqgoflGar aneoodu@
eenrpaLng st*G€Fpg si-Sp g)(D fialr;ugg catq
e'€l&Eant-Gw wqtaout@eheng1. t=O @* X,Y4aw @g g:ol,eorestflc,f4rybsJtb A,B 4fiwatfiflair atgffiw gt1q
gttaanullei; stgtJiuuu@tb gl(D gi+uLlssh @*WJte p@rt qeheit O aftg7t-na tn, t, erahg1b Gpryn;taafl1;;t
6)ce$a,tiir anewuu@fiairpafr . da= 4 d" erafloir, .

(3) tB = tA ,! t"=2 to (5) t"=4to
g@ GPrto una,gufl3as Goua;th 30msl zretfr OeeDgyrb g1g qaauftqpth 6DHztit4.pm,v& @anaait gar6ourd,
angl&airpg1. .,lotflullc;it gi,lstuJlrldt cal 330ms-l e;reffiair, unaguftair atgqw ggsai&arrn&&i Gteglgg,tLu@th g)6,jtut,,nrt
elac,a:futh
(1) 30 cm. (2) 40 cm.

zlryaflei: snaoouu@th a!6)L5g GafuLryrtq S @glrtna e_eftm
(l) +3q tdaio,errrbpfu>p +4q 4a anfiggai: @arcair@b.
(2) +4q fiafiGarbpfutS +3q 4a anggtg,6t) Garcnir@rb.

(3) -5q nato,eobp-jlrrrg -7q qo anfiglgei: Gorcorir@rb.

(4) +3q tfrafiGaitbOWrg +lq 4a anfiglge;: Gorcnir@rb.
.J5|/ + 4q daicarfipstg + lq 4* anfrgtgci: Garanir@rb.

Ggfiw unw@tg,tL ilpan pgdugfig

37. ea $r l4er,alaanc,r,il 6;,a;noafit A,B cahglm @6
efianen Ooa.raj?u; yGans,is lgataetaei gtO
e ryat e a orr-@ d6f Gtat u u nn,i8 sstflevrneb Gtat Du on t
suu@&airpcri e-gofleu anewOu@&airryung1 A, B
4dw gatawrch lgtap&w gtg Gtuflw e-3erlna,&

@bA M) @6dr @J'b gs GDrttw aqa eb| (tn

A A
(3) d(m+t) (4) 2d (5) !m2m

34.

(1)' ," = loro .e) ,u = iro
35.

36.

(3) 45 cm. . (4b 5o cm. (5) 55 cm.

\x*"x: tr ;T; ;' { ff;^ ffi*r\!*ffi
aatuufiaw (A q*gJ Gpttb (t) p_Llli anglb i;ii;ii.ii.il;ir'...:;...+..:,,..:lTH:;*'?,#Thff*"*9;;#;#liiii;ii ji;;iiii::::i'

0

100

e

100

0

100

t
(5)

[uS. 8 gO unfta



38.
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Aairatgp a,figtaAb eldrrott{F& 6lEgJ6.

(Storrprrg t*artaJrflal eunqu ilerluuurnecfl GtedrlttDwnwr ilat}uulnr;oflwns @rynaawfil;J, stgJ allorqauna

nn gt b 6,at i u San,eu tasn s1 orafl@et g fogu au n ggpa fi pgngb.
(B) Groruuallancruufledr Gntuu& G)sneietoteu Gtuy')gna @ge&efrpmawneis, €tgJ r,flootryc;:uns nnglh

@at i u fieli,ei tanr a4 mall@at g Sgu 6u n qg$pan et pn gth.

(C) eourlrourn+r.lrfi gU€ ilatJuurnr,fftuJtair @atJut 6anehetere4 6a& dlflygna @g8&anrytawneis, e4g.1

eflan gau n s an Elb Gi,at 0 u fioc,et eanar - 
a4 m afl@at g ylgt 6 u n 1g $gn b pSn gb.,J-

Cap<SDgp r^figa'afleit
(1) (A\ nnggq,h e-r;ofiatriutnetrgJ.

(3) (B), (C) 48war anggqb s-aairo,u,wnelrroteu.

. (5) (A), (B), (C) 4dur r',rebe;unr. Gtunfiwnsernt.

(B) nnggry b e-6airoltDw n66rgJ.

(A), (B) 4Ewm nngfirytb e-elr61co)tDwn6orcr.,,61r

{y' tU,@) 4fuweor angEryb Loc,irolawnaneaan

(2)
(4)

39. slap c;,r,uuuflana:, Gtgnt-ryq rcryougair 4flwm 1=r,erl.pftw 30 oC , 80 Vo 4a @fryqS,b gl1 unL€n66)Gt)

4tua,tgfieu elaeatfipt arctfluJte;i; anttaniutlylDfutb 6lfiw uafl&aL+e @D8 gairryn/g u,L@nLrna Gd3av

e-efien Gtarcrfl ub$w rJJaira4grh a.PEtrnan& 8lD!iJ6.

(A) uetttsall+e @b$qg lrrL@nLtns Gr.oGa,r p-eren @anflullgleirGet euefiuJlair geofl nquu566rff6TrgJ

gbduXdtWbgJ eluuna @@qgn arcrfluJlair g.,tft wryuugeftgltb a.tywgff@t-b.

(B) uaftsat-+t gbdqS r.rrL@nLtna GroGa; gefien GlaLaflullgLe;fiGcl alalfluJnir ?fint-qtl nryiugarnetSl
gbd0eftfrybgJ sld,undis @fAfugx anfluian 6gntr7t1 nquug6lflglb a,tywgnrgn.

(C) ualfthal-+S @b$eg ;rrL@aLtns GLrf'a p-afielr Oa:alfluiak @Wtg,b ouerflwnargt @b{ufiaf!\Dpgl
eli,una; @We<Sb anflullgtrjo unryii;a e-a:rypggngb.

Gnivsnits s^rhms*;flc,i:

(1) (A\ nngflryb o-crliraa.,urwnr,rr.gl.

. (3) (B), (C) 4&weor angErtb s-66rh6l.rrwna6ror)6;l. (4) (A), (C) 4dweo anggnb Leaiaawnetaan.
(5) (A), (B), (C) gdu erc;i.,a.:,ntb L66tit6)lr,wn66tar,61t.

40, dgnt-aaggeo 1ry:anpGw 80 "C $)g2lt .s1ap ilc,tJufrou,or.ufigtD (30 "C)
@Wqgb A,B aairglrh @W gbfrmt @oufifltan&ajutrgljt LJp#gut@bgJ
anatefltouLt-g1rh atgglatgh gl@D ilatuuficll,a,r.,ufilc;i: @lguuglnnat
91 an t- rt q g *T AG ;u @ qg sn arc.St r- t' @ a pastfl et n at Gt pn rit estJl t- u u r@ efi m ov .

Gt Cngg pnu u (e u,ficl,r,ou)g gnet $g1 n4g at 1ry1y;airu n arL Aairat 1ryb a, fotesrflat
arst stflunarst ?

(1) A, B, elar-uu 4Awatfifrair daLuupaaash nrpnna @6s&airryor.

A I IB
r (. iSou

41.

(2) eWt-utl sllaltp Gtoruupr,acuuftei: @Wetlen etGg G61t661r A,B 4&waLppair dauufia>atsh nnEl&airpso.

. (3) elat-itq, B 4flwatfiflair Gteuuufianawsfi e1$afl&aanpGun$g1.io A un61h Gtr;iluufioo,a; rg@pe6ln4gt.

(4) e.reon-tj}c,ir Gratjufirlllc;.l e@6ftffi6ir$un$g1b A,B4EwatfiPair Geluu@tawsh nnpnoev @ge&airpaw.
(5) A,B 4&watfifian ?aruufioulor,seir gatpEairpGunggtk epntutllai G,etuuflaa e1$afthAeirpgl.

gD@ L&air3alrbprjo +Q aant snalh q@ry a@w e-cr;Lw $eda p*Ganat Gnnffib g!61nOJ

zgafla$ anavuu@&airryunD: +ary b @rw L@)Lw gt15 Setftwnhaw Ga;rrcfl vGews
@Lryg1ehGm glU@rrDwurr aaertauur@efiotgl. $eairn& Gsnet$$air dairatrlg$gjtb

o / ,,^'l: ;)-(1)

(4)

(3) 0
4neo a

tQ o

42.

4ne, b 4neo a

ieateunuJtair $cllfi"1 qallullair 966fio'nail 0'l nt-ritangrh. GleoilaLnfii,rgth 5rflwgLa'rgt$anrGw veiret gnqth

Lt6tta<g,h gflwgtegdarGw vehon gnqggan l'5 mritsnrgtb.
g; flw gL argn Gt ea1 at n fi t4qLdcor-Gar veir ot rc rJ 0 r! 6 sfit q & 61 6tflm e

alAgb
gtfrwgle,rgb tqoJl&4gdanrGw voilet nqiLl& seilg&61 @ll6ac

(r) , .rh d+
I rt.st2(3) (fif (4) =l- 15) (1.5)2 t

0.1

43. g1 snaaanett Gta,na;aht gedl g)airEt $fian Gnfiurn0Grt BbAanDg. stg6,n @oiGtetnlS ung1q:th gLmtwneo

etLt otryott(g6h61tgJ. unp$$an 4ary 2xl0-am, flftair Gnpuvutftotnel gnriauuL,$5&a geflultan zwq

D*e @ttr;t usuagptu 7xl$-z Ntn-t)
(l) 8.80 x 10-5 N , (+ 5'28 x 10-4 N (3) 5.28 x 10-s N (4) 8.80 x 10-e N (5) 2.00 x 10-4 N

[u,*. 9 gu Ltnfita



44. LtrlnuJtlrn GafiuquA66t6bgJ Lwqth Il s)ut,
u@ean ptg1. qallullErh GnpL r u1aStgpgl tefian

-9-

@rAqS,b @Aatai1g,bgJ giq 61,8w

awqth h ytair tmtpg glefiullan s$
rmtg$ g1afl aft@aflhau
(v) nnglb allgyag d,ae

, (2)
t

g?7 $76)tw$gn6b 4,Ba,uu_tatralth 1y:anpGw r,2r,3r, 4r erairgLb
q@rry€6)6rr 9-a.,)La66r6ianar fianatqg$gA Ganefircfi^n ,ng fiatpaeft w
a6aleU sneonu u@ d,airau n gl amt tsJ u@ th rflcli,ascr,trrutw & stgg.1 a. G onevs'eir

en @Stge Gtana&tyyqeqgb etcg GaLqten s1rr;eu efi&gsn ere,icrt,oi,cr;.w

:iloo-wnirrrt @@pgnab, 4anq (r) ztair Gtplqa'aeil, (LI) nnElb dtng@>g

Lfrs& tlppg g:anpufte$ ataagSuugl

(5)(3)

45.

A/LtLtLt

. (l) Q)

46. zqntuatfip E@r GnD-LqtLa gahflah LBgl

groruu @fryqS. A, B oairglb 9O
e iatea$ gldrynoballaerflei; eryaL en$
gfleooftaqe,ana L6)Lw 9O #lglotrJa6fl

fifiAairpewry. g@qn6b6fi A ufil;tu Ab@b
ftganir Sc,utflort m A e*@)Lw g@ u@)W
LJ@ll gdggJ Gousth V p-tart &ar-wns
er$wb elGg Gatcll,m g1Gtrynae,St B uJl6i)

dpfgd flEtatan c4goaetrd A+SgJe
Gtaneh&airpnair. 6)gtanh @gouglrair @6
gdryneimflullah $66rt164 M erertlair, A,B 4Aw
gGtqnet:allseilern @ Eld GaLau sotr

lgapGw

-mV -mV

@

(l)

. (3)

(2) -mv
M+m
-mv
M-m

mv
M+m

MV
' M+m

M.' M+m
-mV mV

M 'M** (4)

47.

-r+L1+

(A)

91ry Gtunlgetr X Arlrit gc,aiflal M Eqtb nnatrh @Ga.tenar Ganai; @airfian enflaatg gneorh z1g A uia)
anaouu@EairpgJ.Xq@rgl $fta e@qgtifrungl Gtgng$uflair easaag gnetb Ll6. Bullc;b snetouuG'fle,irpgt.

fldlatr stL-rygg d erc,tfldr, X4&suut-@efisfl gq6ltwggan ettapg

TTNN

(\ -v, v

q) ryd (, ?'
[uS. l0 gtt uniSso

(r) #rt Q) +'
L

(3) e"; Do



48.
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A, B, C 6rairg,tt- gntrgl $eodftalesft zqryaflai.' anewuu@Eairrryutrryl
&a n-3; @Aqgh G ana;asrfteE1ryfu1 Gt gnnrtmltuu r@eirmar. @obGtat ng
@A6gt Garo$letrglt: Seaonq qp&€,66fl&agghagt. A uJlan $r,rriftal
6kg aaftah, B, C 4&watfi$air $c,cdlarysh lysou,pGw

(l) 1'0 kg, 1'0 kg
(3) 3'0 kg, 1'0 kg
(s) 1'5 kg, 1'0 kg

o (2) 1,5 kg,0.5 kg
(4) 0'5 kg, 1'5 kg

(3) (4)

@ry erotflw smcc$lai @w&ath aq6aflei-r anewrtu@
6tL nlqotfleonei.t @ an_:.r, fl tau u@ &air pg1. @dCa

iq't

49. ffigt aneovuu@rh erbp Gata (v) - @p,t (t) atrli,s_flei.t \ @Wgb t, @b@tncli,rGw vohm (g@ GDry quJ,crl,t-uftair

6gJb @@egt-b eqnerfl Gatalh A, B qdwatpd6,ir stpgfln€nna$ e*eim GgG)qnSg @W GaLaniaeflangJrh

sqneftLJ GtuEtnnatrggl&g& enans @@Srgb ? '

tl
(l) (2)

66ntb L g.q. 49tqgg6drbT awultb e-c*i,Lw

Sairpattgt X Ont, aat&sOuLr4lqs,lgth $16

tt

50.

(5) r
A

I
AX=-L. sffielb grfrlrncrt @lge4qridilungl X @d) Llfirlr Gtunlgeh $1aga,w .rl-@nt-t-nsg

Ogn@Aanpg. aflaerqeft wea1lair 4aL Vgg66ti)

(l) r
(r * Jz)(3) #r

| 2'12

51. 91.6 afleDooa;uJld5tfrybSt lO cm gnaO$a: gUl Gtunqryc,lr amLaauu@tifrungl 6uny6gqqD rlewerrrei 10 cm
gtrag$aD -e1gai afthuth aeairrn&aipg.l. alc,trcaor,ullair gallw$ glrq(gb ataaa,ra'th lgsanpGw
(l) 6'7 cm, g$6u q th (2) 6'7 cm, ganat qi:qth (3) 10'0 cm, @Po.1 q@tb.

t4) 10.0 cm, g@t6r1 qlgth. r (5) 20.0 cm, ganea 4rgb.

T

E(2)

52.

(A)

g@@nw atct- allptwwr (r,2r, 3r crcirgltb q6rry€frt6r e-ell)La g1ary atLtritax,lfi epi:etg alnas atrtrflash)
e-arlrLw A,B,C eranglth gnirEl pt-rne,eir o-1ryafilr,t anewJu@&airpan. gt-r*e,elr gGry -d,afiGc,wnt-cth I anw&

Ooncuur@ Qedi:fiairpr,w. gt-rfiasfi gehAanairflenngltb O aJrec,t: vaiL-n&aiu@b an$gu unw gtt-|fiflesir

lgmpGw Bo 8", B, oeoflair,

.(t) BA>Bc>BB Q\ Bo=8"=8, (3) BorBrrB, (4) BA<B,<BB (5) Bo=Br>8,

* 53. 6ahGewnL-t@tg.9l 6'rerncni@6'raeig2th @qry athJlullah aiLt-th agaflab anovouu@Eairp

. attfiEt garyAairp e$g Garcrr. t6afi(Beurnt-t-rh airJluflgytna @L66bgJ c,tc,oaran)

und&an pg. dlaiaulgtb a,figmner& 6\UgJ6.

(A) r.darAarnt-ttb stittJt atgilBw gag)e@i@gJ.

(B) gleu<g furggleareor st@fig "tgofl abA atglo,w et8ffi6;e6drpgJ.
(C) d,c&GaonLtnit anqqsaffst srixJlullair Gu,fiLqurf,ab P-mtitLrE,tb sn$tJ

5wP6airPg.
(1) (A) nnggUtb o'c,atrerl,rlwnorgl.

(3) (C) nnggltb e-r;a&anulwnc,orgl.

E6) 
(A)' (B), (C) +dur ereisevnth @umhwnwmt.

(B)

. (2) (B) anggrb e-afiatutnarg1.
(4) (B), (C) 4&weo nngsotb s-66tiroluiwfl6riar,c.r.

unw ettrtW eifoJl orglcur

[uS. II gO unfita



54.

55.
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L(Eor@ rsftLLuuL+lAtrgLb a fiScfi e=c;hc,.r uSpfts,@ .st65 gioor 6)ei.,ala.,.

V, I, R 48wat p$an' AuEtmnetrris,eil 1g:anpGw

(1) 20V lA, loQ
(2) zOV, t A,20 Q
(3) 40Y 1A,20Q
(4) 40V, 2A,20e)
(5) 40V, 2A,40 Q

20Q

Gnbgdgg algerflGa; X gA galltullulth Y gqry 6art6t- gdqgb %gth. I*= Ir= 2 rnA 4a @gt'rgifrung1

V*= Vr= 0.3 V€rgrb : Ir= Ir= 40 mA. qa @aagifrung r$dglair @*p g"rntaa6'ir4gt. e1u@un51 @15

56. A,B, C,D sraiuctr g3tl ulutigtleiet pnairg Ecadc,wnla,erngb.A, B4&wetr d5qLn66r algb GagLfJqestentb
C, D 4&weor guunft66t dgltitgrh Gnfiuryuqeanatulb e-arwot.

WW BBt

@t, *gg Gano:t figtnrc,tft at n $lOuseh

(l) Vx=6'0Y Vy=3'0V. '(2)
(4) Vx= 3'O Y Vr = 9'0 V. (5)

Vx=6'0V Vr=6'0V. .(3) Vx=6'0Y Vr=9'0V.
Vx=3'O Y Vr= 6'0 V.

Aatiunrevgl geflfi,ir€lwnstrgl

(c) (D\
6atiuanatrgl gstflryeAwnar$1

(A) (B)

57.

A, C 4&waLDdG6|) 50" C CIeri grSegb Gtat]uulner'- GS^lDtb B, D 4&watpdGeo 10 "C O6D @@Sgth

geitgiftwnm CC6Ab firyuuuur@oironan. slanp Gi,atJuflol,ou 30oC creufleo-r, rf,airatgeuaratb4ei: ergl

L66ti@)r,Dwtr6otgJ ?

o (l) Aq*gtC ungtn unqts eJlmryatna& geilqeAlwngb gtGg Go;oron B4*gtDullgtb uni&s e{laryanna

datuutnn&airpgl. I

(2) A q*gt C ungtn urrlaa dngleuna& gstfl7efitwngn e$fi Garamn B 4*gl D unga. unrtta allaryeuns

6atuunn&airpg1.
(3) A, C qflwr,v gtc,ry 6'Jggg)c$ getflv&fi1wngb stGfi @etaotr B 4*gt D uftglth unfii*a oflatratna

@atuuon&ahpgl.
(4) Ag*gC rf.lgp unuta dngJatnat gsrflvedwngb stGS Gr,tai,ar. Bq*gtDungtrh unrths @ngJans

6etLuuan&aipgl.
(5) A q*g C ultgtb unqts allcrrlgatnat gstflreflwngb slQg Goranon B q*5t D ullglb unfits dagJeuns

6aLuuan&airpgl.

y(v)
6V

(B)(A)

sbA (A) @e$ anl;uo}u@rb dla5l6oor @gatnufier;lfid- I - V {tp}-frw6i;rJ e-19 (8) 0"1
dldro,axh qpsar.,6rtt&,66pta e1a$ gotLau e'orrLwgJ. If 12, It 4d,watppant-Qw e-wfi

dletrocarnLtth 4&weor (g6r!frw

(l) 12, Ir q@tn (2\ I,Ir 4stb. (3) I, Ir 4srb.

gv)uL@eiletrgJ. 6V
drr;dQ,etrnLt-th, @p"!

(5) I' I,4sth.

[ut. 12 6D uny'ta

(4) Iy Ir 4sth.



58. g6rfl S @ar gstrgl epnwtae,qtr7 lV 10 Y 100 Y r;rairgt^o 1g:qgt
slellallant atndldqaam$ glryLh uc;beuetaJlat_ Gatneispgyaneafl
gr(gfl earcu q e- gafleD aneov u u @ d,c,6r pg1. 1 mA rOewOew n t_t gg1 &qqa
;llartctG,rorn.r;n*n G gA (g(g gtenaJtant-g $pri:tLallr,tsil- ant-@tb cqGg
Qanqter gtgil L4pasfrlflasggta @tLorrw p_@)Lwg.l. Rl, R2, R3 qgw
at b4air Gtu glnnannittsh (g@ Nw

(1) 1kQ, l ksr, 1kQ
(2) I kQ, 10 kQ, 100 kQ
(3) l kQ, 9ko, 99ko

. (4) 1kQ, gkcr, g0kQ
(5) lkQ, l00kQ,1000kQ
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