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@ran@ uedlSpunab
Two hours

sanefflts :

;ii @ a;L allam Egn oft ll u satil e,ofl c;i: 60 oflc,or n ae,ooton a G an eadr@"i, * gl .

;i:- aroisan aJletnaarer|tlgth allcll,t d(ggJ6.
;i3 a,floatggnorflei; gryuur@oitot @c$$6b e-tDgl aiGtta&oaw 6r(ggJ6.
;ii allmrggnofian Afiusa$$ei: gguuL-@ahon c;Janr,orw .et66qA$g@e,anoruqr-b €,6)J66rnn6 aLn{l&a.
ii3 I Ggnt'hah 60 ataquqehon ofreornaseh gaLG)aLnanglagb (l), (2), (3), (4), (5) erall

@ev&adltuut-t- allar;,taotflc;is aflwnev clt6bo.)gt d)aO 6)unq6$g;unar aiatawg
A gdlb? ffiggt, Jrtgi@@r albLi!;efiatflatr rJlrtLtME;glab e-er\on e@qUgOangeg elata uD
u6fi6v+ (X) Od@l4 anu@a.

s,elooflD u nooe,or fi u w dr u @ $pAe.^t- n g .

(g =' lON kg-t)

1. gqg agqgGgnppunt@ g:ataggair AgngSfiunLr4ah SI s1a;g
(l) Bq (2) Ci (3) cy (4) Sv (5) rad

2. djt4pah f g zantw @1g Guntretflair e&$ E q*gt E = hf @eurneu gquu@866tpgJ. h @6tr urflnnewriaeh
(D MLzT-t (2) ML-IT-2 (3) ML-2T-r @) MLzT-z (5),ML-3T-r

3. @tS atnooflwets G)gnaasanLty (gallwg glrrrh fo g L6)Lw g;g G;,un1qorfl o{lc;isan,r,t,m>wu1b gaftw$ glrtb f" A
L6oLtt! 916 utrq@ra)r$geahantulb c_-crlLwgJ. GtgneaaanLty @wei:lnerr ?euu@dewasulleo @gegdneoftart,
Gr pnoaa;sn L ty ullair @ an $g 6un Wk Gt u rfl gn Agth aL gt Utb 1gm pG w

o) 4f".f),(*)

(3) V"-r"1,(fr)

Jlr v". f), (*)

(2) ,U'. f), (*)

(4) V"-nl,(%r)

4. e-Ganag gL@ g6,nA g15 @Agg tdt4pcli,asr L6)Lw
@ ev $$ ry air aefi aner: u u @ 6lerh p)66t at fi , @ ei,rlltar,w n er ai u a gr)

(L) ganuJlelir 6"d^t
Q) gdntgg gL@ gpqg; @attauu@lb GprJth

(3) gl-+6rt Qryanwggan deuuut atggngl
(4) gt-ryart uryuuonal
(5) gL@ ?ewwuut@often gryallwrh

@ aftult am ai: g otft v ggu u t@eh et gL . gL + 66t lry Fgt
tJlairaLrgettaru bdeb ergJ geottl&ahpgt ?

[uA.2 gu unryta
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5. AairaLqryth er&€tpuflwei.tcout Gtalnc,ai_ flanevulnfift 22OY ac Gatnfipotrallcrrau 20Y ac 4a&
zapggt ?

Se:lr'r;ulngstullair o,rtms
glaneow & a,1gd'rfla: L6h6n lgDJ &gaeflan er c,otheoofla,cria,

19 gair a ni ai g5etfl eb L6h 611 (9 El &(g 66rfl air ot esi c,otfi &a a

u+ @@)p
I
E

u+ (q66rD
I
IT

u+ @6618 ll

ut_y zwrl$g1 I
TT

u+ LwqggJ ll

zqryalla: aneowiu@th A, B erangtrh @1g Gtalneihetrr,traftc,,c,rflc,l Gedtauu@tlt
danGe* fi prn aetflair u 1rynair aoir rg:a pGw

(l)

(2)

(3)

(4)

(5)

(1) 0,0

Q) apC,apC
(2) o,61tC
(5) 4 trC,6 rrC

(3) a pC,0

gt15 @eaLets LDry6 @p0 (W g6dr $erb Garcoallwry @@t;86rwd uwairu@g$ elmaauu@Aairpg1. ago,0o
GaLetrfuq @6tsAunongJrh 1gfi@uneorglrh yftw utgsaoft aniriut' @e;hmatr.

Geteatflwry 6]$),9;dura; g&€tw aL1g erglalb @a-,aoo oreffiotr, nq6 @fitflufiair $atrb (etbu$guut-Gtenet Afiale,oh
n t@ th G ou coof) w t7 1t1 611 @ll6a r un 6b an L r i tt L@ eft on r,or .)

(1) 1.30cm (2) 1.35 cm (3) 1.45 cm (4) 1.50 cm (5) 1.55 cm

9$6rrtl gng e,eoaaefldt5bgt 50cm g,lqS$fi1q eluuna zefior Gtunlgohesaar$ dgetfteunanL unryhs 1g:r4at$r,voaau.
glr tlg86i) zofiet G'unlqeirsanonu unryuug$g "gH6uq 

g,t666flw Gatedtywg
Q) galwg gnryb 10 cm & L6olr1l ggBa alc,ixorcvasoton

Q) ganw$ glrqb 50cm E L6DLru qgornorl oLflei-rool6D86o6n

(3) rytfitwg glrab 50cm E s6oLur ggBa afr;saou,rootr

@) rg6rfw$ grrqb 100 cm E s6oLar g6Lft6u 6Ln6irlll6D€.r,6)61

$) garnwg gurqk l0O cm g L6olur ggpeu aftc,ircrcvamtr-,r-

$ewflett 30 g e L@,Lw @g ueofiAstrye gfifleau; 0" C
Gat u u g$ah ga> ppgu i e .gt 611 6:q @ e,tfl 6sL- t4 ullair z 1ry aai;

(1) l1J (2) 990J (3) I 100J

@nit (gppra zq5s& GtewaLgPgg Ggoaettwnew

gair .rleap GtaLuuth 3.3 x 105 J kg-l)
(4) 9 900 J (5) 11 000J

10. gtry 6qnev a;t@t-L LJu@6D q6)ry R g L66)Lw @1g ottttsair alllert aLgffiw a$ v
zt-ai ()eeiry1.io @a#ryair g6,itd6,n unag u1rye{lai; anewdu@Aohpgt. anpgu
unw elrq$$ullair ug5Lnair (B) ag g$@rgt (m = @i @ag6ry66n6rir pffc,mftaq, e =
@q @*C8rc,tflr,tir tftairGc,w fi pth)

XX

XX

XX

u

X

X

X

X

X

X

X

X

(l)

(3)

u=w
o- ffiD
" -T;F

u=#

(2) u=(#)'

(4) u=#

X

X

X

X

X

X
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0.005 cm

X

[uA. 3 gu ung&a

(5)



9622
ALt2009t0t-T-r -3-
11. @O <gdgg spz;tgrb (spinning) L@6Lnsh er$g,let7 Qgjuutb *tgriaa: 6tru666rr-Dtr6 .elgair Gtgnrtau duElLonasr$$air

I
-t

@bge garypg1oheng1. L@@ilan q$w a1pfr6l @w&suunr@e eag
er aiglth all6tgth enair

z@cfnir 6gnrta& €;pbfl @waauunL@& eeg

(r) + (2) * (3) 3 (4) e (s) 27

L6.

L2. ggag 6)4.ru-@u uqtuene4 l0-7 m2 & Lal)Lw @g dryneor deutqa ath[twneorgl 1.6 A ttr,trGarnL_ g;;oga
sna1flairpg1. 1m3 G)crorreu 1029 a;wn$oor @eDg$tqanseh S|6ri1g6troeufletr, ath.ftuil;;b zehor @eugsqaira6'rflan
paqq G@ralb @n @eDgguoffietr tflairGr,onppgfl6,n ulgnair l.6xl0-leC)

(1) 1.0 mm s-l (2) 1.6 mm s-r (3) 2.0 mm s-l (4) 10.0 mm s-t (5) 20.0 mm s-r

L3. #'Ggt snewruu@tb afigaetfle$ @, @ 4&woor 1y:mpGw @tl -gl.il.Jugnne.riilmwullb @g5 GetLnebpElnneoflmtwult-i:

eteaa.Sg5lt$tairpeor. erpgt *Sg gtqgniamnJ0ov elLbt'lwgnn^,n GegnarulLb eLuggl tflaaqLh a-tywgnrgb ?

L4. lgflweonan GnpuquLJ ?etuuSaneruJtair gotflu Guglnnetrh gfiGungl zehat 6ugtnneorg$ffi gnirgt nrrisna
@|6,9;gGroaflan, 5fiwotflan sdUuLJ .st86 e!6-fl6,tna 511ry&gb atfi'.a

{l) gJgJe€,@)a; (microwave) a}&a (2) GternSgp a}ta (3) e,Lqa.l dtlea
(4) X-agtt afea (5) agSgpr eJ&a;

15. .s1rq$ d a>w yantur g(U tfiaee,fipt um\nrh aqSalleU e,neovuu@sairpeunEl nnptn
gglqq@alr.ert Lor;Lw glU eatt lggnuJ@trns e11ryefttftant@u unth&eano.: , Ganew@eheng1.

unLfi&eeb Geuatb u ga @6airgth g(t tlehefiuJlab unwn$Sair etlg*sth P ereoftah,

unfi&se$ Geusb 3o 4s @6"n5,h Gat?pnlg tloholflullc;i: -gtg)Anth wngl ?

(r) P -3d8 (2) P -4d* G) P +ad* (4) P+8d* (s) P -sd&

tflatsfip, Gtqq,bs l4.+wfig g(j unirntb zgafleD anewruu@&eorgntnEl

9@ gpnufiglrns zE12flwnai unfi&airpg.t. gpntit atg w A unc,tft$$g1

F atarytrgtit undn$@an unfu&eS aS u uflc;n L6ir6fl .rrrryaaau t9a't
A ppg atpg$ei: arcnagflu u 91
1)

A

(5)(4)

17. gt@atz g$ gdry uwv$$eA6pgtt 96 G)unqSeoenD GtLn@b .e1Gg Geua:rcn Ga:rG;tpnlry Gtunlryeaen fiaat4gggnae
4$frpne& erflflanpnfi. @q6 Oungaraqtgnnar Ga.re (u) - G ,r Q) alrl,nr,rruJtaanotru tJtaiaLqgth aLr,oryt1dc,fiei

orgtl tAs& 6lpbp aJtgfigev arcaaqSt*anpgJ ? GuanenuJl A q*gt GuntDu@th Gtunq5oaeiz euanagrfl&rgtb e$g
GaLclr>en etmerull B q*gl ertfiwtu@th 6runt15m6n euanag@a6tanpg.)

o;; ,otr 
o) ' oo-l ' oo-l

u
A

[uA.4 gi unqta
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r8. gry Qdn€,68q gry etflw$fic,$tVjbgJ @@"u aJlcpareit 30o gref aftetgdairpgl . etflwgga,ir Goncoorb 60o

erefiair, etflwg$@ir SqlnwgSan gtflag airy

19. drypair 4.5x10laHz g zal,_'w gefi elo,ou g6,ng g@ @dgg omraggei; 4x10i{ m elo,o.,$englag L66)LagJ.
6atfiSlt-$$en 996tnul@n Go;srb 3x108 ms-l ereufleur, elortAatnerftag Eqtsg@ari g:rflad arry

(3) i @+

20. @n 4da,L-$Seb e4atw$g&a 6ta,e 6lpgg ?aLPPtrb l0-t3 Pa e{g&agag L@)Lwgj .300K 6a;uufleaatutldi;
.9444rrlre;w 915 Gi,aL P$r$$tair I cm3 @)a.,r vofiett 6,rrru! g:eoaa-Elserflair ercair,cofla;an,s (Gunatpofinrair

nn$rc.$l =f xtO-'z3f K-r r;ran er@;l,c;)

(r) o (2) 5 (3) l0

6)+

(5) ;(2) +(r) g

(r) ;

(l) 0.25'C s-l
(4) 0.65 "C s-r

.J(2) :F (3) .11
\L

(2) 0.30 "C s-r

(5) 0.75'C s-r

(4) .1,

(4) 2s (5) 100

21. rr,eoae$tc;b aLngglL, ge61 ganflr,fi @w&sth uleorieb Gafiuqd1@ir c.iglGw 50ms-l $)ar Cr+ougTLir rgEltsmeoearcnulth
150ms-l $|a.r Cteelgyt-b dptL-nriqg elcll)6r,a;6rl,6rrutrh ApuAadartpgl.gryft&ir gaitgt @bg -g4oaa:aeh aLq5b

GprriaEgsfitarGw zehar all$$wneb L,r @nA$bgJ ge€t @galgth @tgang Logu,-fLo,snb. Lt=4.0x10-3s
oeffiorh, gsn66n66l(tbgJ ge€t&gefiot gr f rh

(1) 0.05 m (2) 0.10 m (3) 0.20 m (4) 0.30 m (5) 0.40 m

22. gA @flgg uftGengaeorufiat 2.0 cm $o4g:ehotr gq e@ldmffut Gsnei: R gl6ot

@ptasng (g6a66r 100 nm s-l nnpnt asullet slane*etiut Garcantgu1ofteng1.

@ gfian aB G one$tai G;,rll, u u pma .gt $ad\&auur- Go;cuorg u.r aJ g'b (e@t t Sc,oftw g$an
e1 e,tL rJ1 nnew all floaa$S rpair = 2.0 x 10-5 oc-l)

23. zgaf/6it anewiu@di,aip(irfip] @@&annew gElSgGatL@u uryDumat6)r L@)Lw gtlry €@nG66ur+5
}unoiaet$gffc;b zwgt-L' h @tpg gtry 8q6,rtb @L-uuL@oirotrgl. Gtsnehse'tg66,ir 6lndl6,t qpaasoffiaagg&a
?grtftah, AaLuuflanev ($ ztair h gt6tr nnfip algb (R) a da+ 6tpbg 6figgga: aLaargfitLugl*lr- -l/- ^\_ V ^U(t

"--lt----; ,-e)-0 r-(3, _? ,- (o) 
.---_uu--15-----1

24. gt@euf pfry gflgg uetfftmw& Gefiu1rifrung1 glalrlry@)Lw gwtent aaniaEjtdanL-Gw E efien €,LggJtb un66g
atg\Gw l0pA erewgyk pafilbg d,afiGarnLL-th e,eootndairpgl. zTryaItdit fur,h lmm E L66)Lw sl@taut 9115
ttfiw unoag anrruu@&afipgl. @thd,6iftarnL-L. g:etag$eorneb e1$e$t6pgl zcm g,1agg;D L6h6n g@ uefieft P
uJlei.t yenfiL-.n&auu@tb an$gu unw e1try$$ultair ulgnair @o= 4ttxl0-7 T mA-l)

l0 pA
t

I mml.------- ---------- p
I| _2c[l+

(3) 0.55 "C s-r

(l) 2.5 x 10-ro T (2) 1.0 x l0-ro T (3) 2.5 x l0-rrT (4) 1.0 x 10-rr T (5) 2.5 x l0-r2 T

25. gW Gsnet z@uGune'Jtullair (asteroid) 4eary 60km q@th. ctp6lir Gapuvuttair t6g1 nryitftr,orna')nllr 4qgGts6i)
3ms-2 g6gro. a-@uGune$)uftai Gnfiuryi1eb guuets Getsth
(l) 400 m sl (2) 600 m st (3) 800 m s-l (4) 1200ms-r (5) 3600ms'

ebA (B) @a; telo-n aLgl alrqwb (A) s)d ueirct atgt aiuwg
gbg,* enantauu@;rrgJ @) uJlair gclilt-srlilc,fl R @e{t@DgJ

(l) 8R @,bCS .nbptthGungngth.
(2) 4R @bg .opEttbGungngth.
(3) 2R $t,tt@ -oprytthGungngb.

(4) $ AAA nnfiE1i:Gungnrgb.

(5) f AAe anfiplthGunsnlgth.

26.

[ua.5 gu unry&a
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s$ gmraa6rr L@)La
6gr@aauuL-@oirotew

?v>"
(\

XX
I

(A)

Ma\2) fu+* (3) #

(3) 0.04 N m-r

6) @Ps)#
29.

27. qphseofil&aggaa ey
snetwuu@flairp@tngJ

Drrair@ eqatenrt u\prftseh zqgtseir (A), (8), (C) 46twatpflen

u fi pfl aeflgl r n s p-air on t8etirG eu n i r pjt aeh g& 6)w nn a $1 1ryu u 91
(l) gggriaeanuu (A) Slen nngg7lh
(2) g2gn;taoanuq (C) @c;i; anggryb.
(3) ggn;taotnJtlaoh (A), (C) 46watpgteb rcnggryth.
(4) ggnln@nuqaeh (B), (C) qfiwatfigeb nnggrytb.
(5) gt11gr;tteanuqseh (A), (B) 4Awatfigteb angSryb.

28. Llp6s,r;66ftil,s$gas gflr;aotlolu L6aLw gglry €ilryoln olleDeoa,lu uwanu@$$ z7trwo,rpp dlear Gnfiuqufieit olata,a;u
ur@eh61r M, m erairgtb @g Steo*te4as* zt15atfleb arcwuu@eairgntngl gslgt-dbsg Gg,r@eeJul@ohonr,ri-. ag5ofi aiou
6p115bsLu@nnEt @g $c,rcfta:,o;rgrn g:geilev g(Ode6 .stq@iuL@, Ar,ftr,lrq etg at@afits,Lu@8atrpgL. gavffieu

m @6,n G)gnrta gq@@ac$ a ereoflair, ele,e,eovg$ai; $effilq M gt6tr egltgt@sc,$tatr ugnair wngftr @gsrglb e

*Y
(B)

*Y
(c)

ma(t) M+^

E=l2Y
r=0

0 21ry2
R3(f,)

L($ 1 @ei.t anewdLt@t: afifta$ ufrpftuJlgyrns yc;ftotr lflair3earnLtti: (I) qetgl R, areur nngrh eJtgti:
LIU 2 @eb anewruuG'AairpgJ. Ry R, 48w6rDtfl6,n GtuEtrcnewriseh lgsmpGw
(1) lQ,2Q (2) 1A,3e, Q)2A,4A g)2A,6A (5)4e),8e2

30. 6 km Sefltgeftdl 915 fietsEpi: a.tt.jo (cable) AB q66tgJ garrfretfttgpdgrattryt GaLrpntaiurreve4b g?q
uftnnavriaa6rl LGaLur6n6lllDfi66r $11ry enn$gryA ar$gltb abAs,oorct& Gane&@ahmgl. atLgggphGen gg5
Teffiu qoirotftul6i gl(E anAsga'gtilotnrGw gg @gt@ eppt r;1rlu_-@eiretg1. gatgloirdT gnaorfuaga anedrugfiana&
GtedwiuLL- g1q Gengmatrulle;t aLr$$otir (966)66r A u-f)6b @1g arbr.ilaqgagfiatGw ctlettsiutr g(jd>t

3kCl 4er Slgai;crh snetwdut-r .94Gg GaLr,ac,t eur$$ah (!@j@r B uftab Gtewwuutr "91Gg.sl61r@J@ 5kA gg
!)bgg;. aLtg$an (966166r A ufle$t@pgJ gatgefien gneorg$panetr glrrth

(1) 1.80km (2) 2.25km (3) 3.60 km (4) 3.75 km (5) 4.50 km

31.5cm zwVlq:ofim @n zlq6,a€'n a;r4_a-r zGajnau un$$gggan cl+una.r 0.2mm 4anryqeirm g@ 6ldw attrg
glatnqb Lch6ltgJ. @uun$$qth .stqaft .sl+ SGgt @gsa 800kgm-3 .glt-rtg8u.t6it61t @g @Ogg gttltggcb
Sanaag$gnag Snpp$putt@6tahpgl . gJlrnugsgyrnag $ryetth ungg7ggb@oirGot 4snnev unggryth altefibu
atar>ryagtb gn1p99uur$9&69n65 9q6rrg66,n ugutll1gmeuuJlair @@,D6guieti ?uEtnneortb wngna @gtt
Garcoo@lb ?

(l) 0.02 N m-r (2) 0.03 N m-r (4) 0.05 N m-r (5) 0.06 N m-r

32.409 $lavofloaehen g@ 61Aw vGana,ir Gsn;nLb 9!6 L-fie6@ smra,gpfrcb @waJtc,$t@ggt all@oJl&auu@A6npgJ.
Ganet$Sair Goustb 0.03 m s-l 4a @gagrhGungt Ganong$*,n ,ngJ L6ir6n Aait@ a-0ooc 0.1 N :gr @qgeaa
anewiuit-41 . tiw$g6b allane qptaemfla,aggAaGtg6nfl;,h, GsndrgSail (g+6U Gausb

(1) 0.06 m s-l (2) 0.09 m s-r (3) 0.12 m s-t (4) 0.15 m s-r (5) 0.l8ms-r

L6 1

{uo.6 gu ung;ha
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33. ua.r aSrygdgngflryLnt@g GgLtuaqagagu aaireorry sfii$ctgrflbunr@ g:a;ai: "&ln zggwnar ,$ru g"
rflmeuanE1flairp71 . @$Ggtitary'etflei; anev)u@th a glr,vofl&aaaatflair r;rc,aic,orf.tracl;,e,ub B- glottft&ansaefiai
o eairewft&ansq Lb g:m pGw'

(t) 6, 2 (2) 6, 4 (3) 6, t2 (4) 4, 4 (5) 4, 8

34. zlqaftc;il snewiu@lb @g;atnufranw 1ry:ah1ga& GanL-g1p& detiwg Gganatwnetr 1000o
GaLndi:rlpetq 0.7Y eretflair, ufiprflufrc$Ntpg or@Sauu@tb tflah3r,trnt_L_t_b (I) eL66tgJ

(1) 0

@)r,3omA
(2) 5 mA
(5) 60 mA

(3) 10 mA

35. Rr gl6.f Gtuptnnewh I kA $)al15g gJ @+@Jr;{Bg nnfipuu@t-bGungl zgeit;;tt

anewuu@th eb\6,ir Ganetfiparu,l *" (+) @air ,,nrpmatL, Aaneulryb arcosnultsorflev

ergl eflwns arcaaqgrfl&Aairr, , (+) 4eorg1 .elatrafteo>u&ssaLau aLanqwiuL-etltairctev.

v!
vr

vo

vr
vo

ut

Rl lkQ
(2)

h
ur

-l

-100

e-qafleb anewruu@fiair p@t rrgl @q NOT u tclrlrlta;oh
Gtgn@4aiut-@ehofl66r. Qy Q2 4ew uwiqegTaaneor

61ry5t6.
Ql

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

Gnbe,flgg
(1) (A)

(4) (A),

Gegnn5orni ac,flail'

nngSqh.
erSt Qy Q2 4d'w uwoqagtg e-pt$wneor glgta nt-uritaaeng grytb ?

(3) (A), (B) 4eweor nnsgryb.(2) (D) nng$rtrit.
(5) (B), (C\ qg&wew nnggvrit.

6V,r=0

Q, @t"1, g1g&a ntrt: Q, @^t 917&6.ult-L-'th
0

0

I
I

0

I
0

1

(D) 4Sfiweu nngg{tth.

[u&.7 gu unqaa
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37. zg5aftci; anewiu@&airp;unAl L $6fl1g6n61r @g5 egltJent dgn6n Gtxnilsfraon @15
34@aauut-@aftdr66r. l, l, 46tuLaLpdp@ $1wevgghs zwq$gtLL-eu Gtugtan6lrr)a;oh

(1) +, +

Gmcocr

1q:anrpGw

dg.l uqotnna:

LL
2' 6

LL
4' 4

(2)

(4)

L

L
8

L
6

L
2'

L
4'

(3)

(s)

38. g!ry Lwryg6tull6& e6tttFi8ffifrybgJ @,1
omee,Jair eL6rag566t ll,natth T 4a
sm se$lerir 4atry$gao a'nattb

(2) E'

eretflw smeai; GtgnriaaftrOut@eileng1 . Lwryg8 g!wo"t6$ $1y56gLhGungl
uofierg1. LuUES 4Igp@a,6i) 5ms-2 greo GmeuGpnad- @wrirgtbGungl

(1) .l1r

39. snLruu r@oirotr s, bdt6\)
(1) 0.01A
(4) 0.33 A

(3) + (4) (s) 2T

v0

i--
I

r=0

10 kQ 10v

29',C
iXXXXXXXX

--'(5) E

I 50 Q goor u,0 uft gI t- n e,&, Gt e eogt th rflairG ar n r t rh

(2) 0.05A (3) 0.10A
(5) 0.50 A 100 o

@

40. zgafleu snowruu@ris €,tp6tcb eanwJ g&€tw :t1lbtltwqnneffi a 6)rg
$ea e a,o#lai: er pgg $ea e Agb daiGev n LL-. rfi ssotet s sn t@ th e n $Sw @t ge
Gtaneartyqguu gJ VO q66t gJ

(l) lV 4F @WsrghGungngtb.
(2) 2V 4a @@e6bGungnlgth. r=0
(3) 4V 4p @gegrhGungngb.
(4) 5V 49a, @gegthGungngb.
(5) 6V qga @6egrhGungngb.

(2\ B 6(3)c (4) D

41. ug$ XBYA .e1afipuur@ehet gg5 dqn6n 6gtag g6@ zlryatleb anewuu@fitairpg1 . C

A, B, C 4d]w tloirotflae'rflglrrnsg gaL@arg& Gterigggneor =94i'o+a,owi ebdg
gartyair etggatg gfilguuriaah 1g:or;pGw IA, IB, Ic 4rg?nooflair,

(1) Io = Iu = I, (2) IA = Ir, I, (3) Ia > Iu, Ic

(4) IA> Ic> IB (5) Ie < Ir. Iu

42.6$gnv$ e1b8 g6,nA elc,op Oc,rtuSoo,axftcis 6+Dah l9lHz I Lclr)Lw @ry $taea aoaaLul_ah @6t6t&a
ga5l&lghGung Gtetsgltg ebgJ e4r4tt1aafi Ga,tflairpeor. @ooat* a,6o6troo)w gl7 @flgg }atuufleacle,rg
dattunn&gtbGungt Gacauu@tj:, .s!+uu ,n+p*;, Greaaglalg c,r_.@ .s1tguLJ6o{rr6 g1$a,flseerirpgJ. .gt@p

. ?euuuflanetullai:' eggnqg g$$fieornev yeaitnssiu@th ary$San 6+ pan
(l) 18l Hz (2) 186 Hz (3) 191. Hz (4) 196H2 (5) 201H2

43. AbgJ Llry@)Gt vGertns& eLrrjtseh (A, B, C, D, D Abg) darcrtGatg $tldnwftlalrfieftApgt GtewwuuL@eheflllr.
erebans er-tdangth @GU ggls@G)eul@u uquuenaauulh 4etrnai.t GtarchGatpl furrfitotmwb Lc;l)Lw66r. et!6oc-r
a1$afieit anemruu@&airD6)rffAl lgtotovt4g (9@6rr Gtgn@hsuuL@ehmat. awn$ea 1g:tmatrseh 326"C,29'C erairglit
Gtetuupaetsefleb Guewuu@thGungt @colt1g:elritalet'leit yohet ug1$ @c,aol Gtatuu$aataoh zq.atlei: sniru
uL@eireteungl L6h6tr66r. @gclgngfl elgair +wn$eor 1g:,anr,ri'a;oir gaJlry g:qgsanwnat anotfi{rL+LuuL+gBAairp
6eett 

".7:.:.Tr..":?l::.":\",,:::-:y:,"1T:.".1:::::?" 
"1TI ?:y::?X::"?:::"".".'G6h61'Isr 

?

lcm 2cm 3cm 4cm 5cm

326

(1) A

lft t"B aY qP' c 1ir qvri b 9€, i' E

'c 301 "c oc 17-5 0C 79 0C

^^X\i^^^XXXX\^^^^XXXXXXXXXXXxxXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXx

r=0

.l:- d' . \.)*i 1,"
.j4'\A{ * s '"'i+E"

[uA. 8 gO unryta
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45. g:atgesewr666ltr+6)w etcrffl$gahen g@6.Jq .gt@p P undWbgJ .gl6aD Q orll,pg,e GteebglthGungl afiabcaeucleflair

,AgL 9tS Oroarallu,r $iu uL-atb u+6tr6ag .elatpnetflggn,l . @tgJ BalAargp@ Ga;cnirgu; tsupgaaewa,enna,g

gv u u@th tfteiraL y5aL ooru p6a pB 6$91 6.

(A) el6ap P uftair GtaLuufila@ > ctl66)D

(B) e$ap Q afic,tir Gtetuu$tancl > g4oap

(C) ej6op P uJlai ?gntryq nryuugai > .s!6ap Q 6rjan egnrgtl nryttugeri

(D) eWtD Q allair Gtgnrqq r.rVuugerir > .gj66)D P utltit ?gncqLJ nquugair
Gnprgdgg Ggnfrpuun@ gfirtnna pmrGtupleugpg GlDbgdgg rflugg6a66Ts,a,fiai; orgl/ermou ggugfiwn&e,uur
Ga-reuur@m f

(l) (A) nngSvtit
(4) (A), (C) 446tweor nngguti)

(3) (B), (C) gdurew nnggvti:

46. 4oaq R g zeoru; gtt15 daagh Oroaberla, sr$gng @rLL 6r66r61ra$$air aLglcw gtg
dahGeorfiptb +q dqnau urytbuuur@, oueaotwgsair anwgSei: @1g dranGeorbpt' -e t
oaouoauut@d,*gL. @uGungl aLo,ffiw$pfllsttoEgl g@ .1llairGc,nfipth L,q amLs Gtsnowr- / ^ \ I

g1ry dsa$t 6lfiw ug$ zlqerfleD aneovuu@SairytnryJ elapptt-t@&anpg1. ermerwggefi lr ' - I L.-.-**
aanwg$eb 1llanGeorfrp.l -Q 6gt gnsgtb @clrat/]ai e$ta,e \ _/

44. 'Grpra' (rock) @coardr aoaevgaaei uary @a1p&€taefiairGungl gngl
6et156tseom (ear-plugs) .g166dfl6)Jtl . @1q 6xall& Gteggfl @a5le Gte$ta1
elg1 g6fil .91aetaefletr GtepfrootaLt galpagn snVetft

(1) 104 Q) 103 (3) rA2

8 6rnan Gteuuuflana-

P unafi Gtc;ttuurfla,oev.

(2) (B) nnggqb
(5) (B), (D) 4trAwetr nnggqi)

(l) 4&fiwth-

Gsr-r-coer-ru u n 51 ani u gfi1q aIlG e t Gt eall&
wrgaag 20dB @eornar gapagGtnaffian,

(4) l0 (5) Jm

(3) Fe=0,Fr>Fu

47.

(z) +y sflae aLstGw A* tt

(3) -y g@)e aLpGw &*# () +y sflme aLssaw i^ry
(5) -y g@& aLsJGw hry

gaL?aLnangL. 9tO qeftetfl danG^\tryDri, +q aaaLulLis dairGeorfipb +Q zeiran dgns t'tarhGmbpuLtLL ar 6glri:
$.L+6o66ru.!lb 6aneo&r g:airg1 geaflwntflw Gtgngflootr (A,B,Q e,6atler: anewuu@dlathpaar. qehefi dtairGe,mfrrp$

6.brgb SrryfigdtatGw vefiffi $raneudtan aicr,>eaeh lgatpGw Fo, Fu, F, qLftwatrDfir,rireit gryuu@}r,effiai,
(2) Fa=0,Fu=F,
(5) Fa = FB= Fc

48. al6oJlar anewuu@fiairp61rftgJ g@ eg.tqlgsuflotn y&fila;r,fiei; erL_@ +q
Ueherfi t0airGewfipn;teeir mettauuL@eftenetr. @Ana;rrsasr6pn;ta,on 6nU666rLDn6

gtath ABCD ultglrrnst Oaeugyro 6tair ueas Gan@aaflair olcaicwfle;aner

q
(1) 3% Q)

q
(s) 48-%

(l) Fe=0, Fuu F,
(4) FA<FB<Fc

q

4eo

t(3) 
6%

(4) #6

fua. 9 gtL ungtsa
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49. ?uElnneorub R g Lc;o)Lw V6,nE) B**gg geatutlagb g66)L r g L6aLw
91ry nnptth ga>tultuqi: dl.gl .orr. E eawulth ge€tw .e1a$ pearoawultjt L@)Lw
g tU u p rpftqtair zlqe{te,il anew u u @ 6tair p6}r tr El Gt gn@ tau u r@sh erctr.

r yrair uc;nc,tfle,en A dfigb B uftfilgdantGw yeien .gt(ggg aJlg$wnen (V)
@air rcnpeoeo 6tse dp$g aftgpfl;it etaagfittt-tg1 r=O

vo

E
2

0

vo

E
2

0

=_E2

uovo

E
2

E
2

50. 2m $aru uaalg:6h6n g$ aL-gg1th &gJr6 nthLfig gLg66,n ug6 g&ngl
zga-0eu aneoviu@SairDarlrgl g15 drynot anpgu U6Dg66b aaettsu
uL@ehongl . an$gu unw .elrggfiulletr upyneri 0.8Ts-l erairgtrh anpn
a.fggflGb gapqGtnaffian, a;fiSra; Gg|Jtw rft.$1 .an.

(3) 2.8 V

2m

(1) 0.4 V
(4) 3.6 v

(A)

(l) (A) nnggryth.
(4) (B), (D) qgstwea

(2) t.zY
(s) s.2 v

51. gO &mt GnfiuVutfrair dgr g(t G)rlr14_ eaeusaiuL@, Gtu_ tyufrai
,ngl @A dar c,flme F dtryGwndosuu@danpgl . Gpqgg,Jt 6rn F CI6ri
ulgneoflai rr,npei; ata;r,>ryAeb sneaoriu@Atanpgl .

Gprggrair Gurt4uftetir d,91 gnagn p*qnwq aftoae F, @an ug5rr,c,oftan

@ w ak gg nn peiaoac,tr i tJtairaL q5 t, et aa ry t1 aorfl a or gJ /q 6;6tt sn r@ &an pg.1 /
snt@Alahpou ?

(2) +
n1

(3) # g) n1)
U

(5)
n1

(3) (D) nng$rytb.
nn$SqLb.

52. glaewng euefiuJlglrrna .e4gair go+elJ GaLath u CI6rr aftggto c,rr,wGi'c,aaw$ g1efl ganryl n err;ahc'wfiaooaulohotr

eqoten& flgtgeila-sae-n QLWLDIEJ e@pflwns GtaLry&&airpg. Elglglefiadnair glG'ggJ;)rl6tb (g+6)J GaLsb

tl +l +l

t "o 
G) (c) (D)

(2) (B) nnggllti:.
(5) (A), (C) q7awear nnggrytb.

(r) i
[ut. I0 EU untf 66
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53. aq6a-0eu srcwiu@flart!p6)rtrEt gtqry Gtgnttyuitr;b yehen 6anaagl gtaLri;,c,unanElth sewaneto4
1)0 a L6tr)Lw 6191 egeuen erofle, gdtgisgyrai Sgns& rgfitg\uJLe, Gewwuu@d,t6,irpgl .

6t$ne4 M aa,:t 666ratdt6t-! v oawulrit L6oLw Ganenrh g&nEtr elg@n Gnfiuquaab dleu
erctfla fgtitgle,eh @ou,cov$slyuugeond: ztgdtleb anaouu@flairpdftDl fltJlGfi r,?tghfl6firpgJ.
$nan -gLqgS d,4aaqn Ganetgoag $rftdi: dg6a+ Gedatgprg @anwv&sdut Gatr,wtqw
aLeflt gdg)aaflair goapbguLr e,rc;oic,tlifthao.ts n 4jaalth @guJlan,

M -Vd(3) "<-Dnd: (4) "'#*il (5)

54. g, vuGanoir s z6o.l)ob aneaauu@Sairpdtnq g@ B6aougg c,.lL-L- .r,c,.l;rrgauggl,n
etgSGw !.6fi (n ?grrryuna nnpnt 68 D LL6(it G'eebdanpgl . yuGsnair 6+p^n
f g & Lea_w etnGtewnag& oaeanasaett anglflairpgl. tlaIlu.flan tfgl P undi: @twtrgrb
915 gXanevwb @atetnGeune{l$ 6a€6a€,a,6tr6lr L666ridleai pgl . yuGsnoi
A ufta$t(li\gJ B unfige }eouoao,uftcu zemryuu@n c,aeoae,u.ftainn+p^:, f @ri, .l,ntp6oa.)
6te,e 6lpgg anggfluit aLmalgfiuugl

55. ganEL 6r6a5 eL+nEjargttw Gtungeh g,lrrt, (u) @*gt,b ggg lJlthug
aLaetufiaefi (A, B, q a16a-fla_r aneovdu@&aipasr.
eraLaLaetuft 6Tbg q+69 ggggJ ?

M -Vd(l) , = -n;d: M -Vd(2) n>-uod:

A B c
@afrau

@P@l

{r6tr

5611

@aJlal

96n

961r

@P6't
(gaJlat

gp6rl

@Pal
rgerfteu

@aJlal

@Pat

561t

u"d
n <piffi_

glr q ggan u qgnair aetflou gJ b (lvD V61ir Or

@*gp P q66rgJ g-p Q aJlgttb unryhat a.@ganet
flairp -e6na:t Gsneoniaofi @(tt6aggea V"nA fianeoa;,naoh

(s)(4)(3)(2)(l)

lvl

(l)
(2)

(3)

(4)

(5)

56. P, Q arangli: @)tS @eagtaeh +get+u,c,unerraltotL.

S)g:oowunor 81p zahotrg. gtg @)-prafian 6glth
2115 a,sefl at anetw u tL @ d,nir pc,or.

(A) (c)(B) ( \ CX-X)
PO

e n $gff w ta-aa pt etaslg fl A6l6,n pgJ

P a P 
---O"

Gnbgd$g rflc;ac;L,clr:rectflc;b ergl/r;aaa.t @a>g:aeh glGr d+p66n6b .stg@k
aueaalgftheai rpa,ri. e

(1) (A) @c;i: nnggulb.
(2) (A), (B) gdueupfiei: nnggqk.
(3) (A), (C) 46twaLfidob nnggqk.
(4) (B), (C) 4awatfifle$ nnggqLb.
(5) (A), (B), (C) qtrflw oaetn6'rbdgtb.

57. g, @arr6lw eunqa.ftpg 96 (g+w P-V e&aryth z6altc'i; anowuu@&ahpgJ. utral,g
ca aLgSGw e1s& ea$luJleb vohen nnfipth -160 J 4grgrh. atnulaftfrgu uneag ab eupGw
@trcnppuu@b }aLuuth 200J e-rh utag bc atpGw $tnnfipuu@th }atuu.r 40J
LLh qL@Lb. uneag ab atglGw aLnuqalletneit }efuwuu@th Go;eoa.r

(1) 80 J

(4) 3201

(2) 100 J

(s) 400 J

(3) 280 J

[uA. 1I gu ungas
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58. zqryafleu anewuu@&airrpaLtn2t g$ egJq586th L&A66rnyrnsg gnefiart g;ltggpgs O
Gtseiteuqrns pn6ng $atnneor, ennpg,Anneor, GpfS sth1seft Gteo;$lahpeo.

oi:Aserflei; anrL-uur@eh61t f8rn;,s66ir (@ e-"rgj @) -pC, irn ug5naau p_6aLw

dlahGetrnr'tritseh E-cairn&attur@th athaoair .g4oaew& a;wn$eornnao4u: @6udan,
AanaLtl5ri: atf)uutaiaefleb ergflei: uottet glti:t1egflseft gl6a€w pn@6 athtfte,eflan 

Opflaeaeaet& ef)wna aLootsqflagLi: ?

l-------------'? O

--------------a o

59. A, B 4&wm deuunna gGry &nfu)g L6oLu @t@ @A^lg glrev&eatntgth.
A q*gl uas fitrtb e 6)w L6aLw 96 egfs gA€,@ Goyroor L6a)LwgJ.
:t1Gg Gduc;rl,on B qL*gl aiLtt\ a 6ow e 6DLw g(!j eutta gU6@
6)ovr-cor L6aLwgl- A ull&n g@ /.g)6a66rur. B ull6(ir gui t4,r,ar,orwLh &mt
6*g$an t6g zg1$wna fioaatuu@ggutLr@eioneor. ztl5oJla e,nowiu@
&aiperngl @)g greahseflan ,ngL,b g(E eFpp GtanridspEt 6,r@)otl

anaLaauut@uitetgt. Gtand8$fiE1 aLeaotruJletir 6$f, usarh datrwna
S)gri;g6troeoA6(n, A unc,fi .s1e6te,5tVjpgl c,t-,otruftr,rir r.r.ryutq mnwgfitprgei,"n
gj:Jrq6 x gg gl7argJ, @<<l)

itl()) x= 
1rr1+1

60. 6ffitb I g zeaL-w gtg doftganeanullairg5lw G,nci,e$lw @arytunan gJlrin gairDr e-qnit@ll6linflw Stalrr Gnfiuryut1
tfgl $LaIlert @g"A,h Sc,orttou m E L66)Lw @fry €tfrw }unlgrg_'air @aaewa,a;uu_-6l,eftengL. @mg:unan nfuapw
gletflwnargl , 6)-p datwna $lgegnngt, q6ar R e L66)La g19 flaneoalgggnm uqgoaeng grr;wflan
Gnbuqull tlgt zohet g@ u6h6rflunab fiana.uu@gguut@ehengt. tg,aJleo snewOu@SairplunEt @a:tparge
Qxritg$gna GnSuryutrtair eugSGw Gtun6,E9&rg 915 Ga;oro it Gtsn@&suu@danrpgl.

2t" @+1)
(r) ,=#q e) (3) ,=h

(3) +

ttl(4) *= 
@*t)

(+)#
\l R'+l'

6un1ryeh

(l) 0

gtewnei: u@ti'GungL greafran :4&eaetdr ep6tt] G,ungetflah Galnc,w GotsLb

(2) #'
2u(5) 
R


