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ocDeSrD 6qrlO I
GtuetScfiwdt I
Physics I

e1ce aqat9
QVcu*@ tosxfrgb,

L rJi,airaLlqr;taratfiflei:
(t) kg

2. g@ @0sg
44ereJlanrd
Anu46ctfl6b

(l) I

6TgJ @ry Sle;eu1g €ldrgt2
(2) m (3) s (s) k

egragtb tuaveuor$gfiair g6)6r(tr)n :VmaIIaL-u Afluqaefian (n- l) eror'ieoott,h6d,d naat('wftwtl
afloqaennau aftaauurtyqguaai, zusDt66*$gl6rft 6Jp6ar6Drno,wfr,,.,s g6o6D66)n .gln,naftmt_-u

(4) A

(2) +

(2) + (3) ;

(3) #

4.

$dleor 91 t: ac,ahorv n Ly uJleor gJ rh @ dal,+ a; t- 14 aeh 1g;a pG w

aeahewnty Gtgnt_quna flftair *t*& atty
(1) 

+

+YrllY.M-\vJ*4.!tw..:Y{+Ytlftl%it.4,}u:a^wtSs-d}\'t: ?iS;r..i.}.?i,!li+:*rr..S.?:\yri*flSEi*41\f+$ft:\1&$!?tt?$1?,,}y$..r,+Rt+
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1'rqe*

(4) ; (s) 2

s1?-\:tt$.f+:lii;$,4Y.a.:Sfi$/.i.1rtt

ereilw @ae @wtaggleg tt-u@Lb g1ry GunlggBrg
(l) " @r-LiouwrTti'dr Lwa6un6 @lqegrhGungJ qu@@,,'5,of u6nan zwqaLnrgrh.
(2) agfi awjetna @@SrgbGung @t-uGtuwq&61 uwga,tngb.
(3) agfl uwryatna @ge,gLbGungt qq(g@se$rair ulryaair Lwqo,tn(gth.
(+) Lwq q(gg7& aeg zwq @w&suunt@& esguftgltb unry&au Gtuftgngth.
(5) 4rytgp@a,cb erdGunglth nnfle,Stwngb.

GtatuufiaasTK4g'e46lhc,n argtt Gtunglh g6,npJ 10mW aJgfiEli) e6$a;rwa a$ryadairpgl . e6tuufi*,a.t
ZTK@et stgJ €68@wA agflryA1gLb o,Jq'Lh

(l) l0mW (2) 20mW (3) 40mW (4) 80mW (5) l60mW

[uth. 2 gL unit&a
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6. 9r1ry 8gi56gnpfrunt-@t s1ry 2* **, @yry at-u,itaafl" ";!{ alryatnag Ggdteairpgl. @1g sL-tnne,afig1ti,

Gtu 1rybu ngt th ana;O u r-$gaa agff ry u q seir

1g:gfi a;t-ttb @rycrlhtnth st-t-"rb

(l) q p-
(2) p- y
(3) p* d,

(4) d, y
(5) p* y

7. 50004 c4o,at$mth arlftet gr;flwne.l.gl Gerataut enq4 2.28eY qaaphm gtlq Gr.rr+,w eafiurytaedr dg1
u@Aahpg1. snertuu@tjt gr;fluftoug$vqnsnflqh twfi @wtauunt@t etg (hc=l2.4xt03eVA;

(l) 0.03 eV (2) 0.20eV (3) 0.60eV (4) l.30eV (5) 2.00eV

Fq:cll)q R Aqth E@dlal M g.u.ltb L@)Lw r,;.l*t- pneavwb ganpt e-lgaflar-r snewuu@daip
aungl awVtb Rg e-arru; gtg utgawg 6gn@nng anatto;uui@eftetgt. pnewwgatgu
u+A(g Gaans @1ghtg GgaaLwnar SanL- aJlancF@"* @gurtu duglnnatrb

(2)

(s)

Mg
2

Ji us

(1)

(4)

Mg

Jt"
2Ms

(3) Ms

A(EoraJ aneavJu@th st(g,5gan66n,* afifleb gd) S q@rg.t A y_r,rir Ggn@aau
u@rhGungl enflaet furth I qg,it. S 4eorg1 B atart ?gn@aauu@tbGungl
enflaev furtb

10. atnctflwclu ?gnan,assnity getrgr50mm, 650mmcre*gtth gaJlw$ glr7nleaw Lal)Lw 6l@ <g"rua aftdbal,c,oa;oler &
daneai@ehengJ.eb8ry6,h $16 GtargJl;t a,c,afic,dftedr d,91 Ganc,corh 0.5"g aSrya>n&flairpgL. Swauuneu 6euu@
GtefiansuJlei; @rWSgrb 6gnaneaanLty epgflryaetru unqtal uwairu@gguu@Gtulefian, ep$q66n&ir @tAd
alltturb a,c,ahcooflair di91 erpflryan&gb Ganeovb

(l) 6.5' (2) 5.5o (3) 4.5" (4) 3.50 (5) 2.5o

11. g@ e,666r666'lr+ stfiwgg@n 6gt u@aairrp gr,mh aSq gangJ L\uo,Dle$ sjn6,voruu@&anpgJ.

Aairat gtb a,fiE1aam a 6lEgJ 6.

(A) Ganomrro Aullqir GtuEtnnetb 6Tgl6trfi6 @6uAg16 u@th aSq eruGungli: erpflg

@6g868gbgt ?aLefiuu@Aan pg.
(B) u@arc,i; Gsrewg$n,rir g@ gdgg duplnnewgglag ilatefluu@ o6dl,n aio,r,,eb

@P*'g'n'
(C) aflnlA GtaLerfluunr@t Ga,nc,wtb u@atat Ganewg$fig& enrona @tAatgb gA

u@aas Gsnewth L666rG'.

G to b<S d gg a, fi 91 a'otflc;i:

(l) (B) nnggryth ueoiranwnewgl .

(2) (A),(B) qgdweor nngsqb sc,airo,nwnanai,du.
(3) (B), (C) 4dirwr,w nnggrytb yr,aircl;,u,wnr,riaorctL.

(4) (A), (C) 4&wetr anggvth e:eaimnwnooo,an.
' (5) (A),(B), (C)4Stw c,rr,t,ounrh Lr,airr,a.r,wnarrll,at.

+Y1$fa\l/AT4r-j#.$Ydrly,fit:i1.tya':t:/rN/rtf7/..1)/..i$a/rlYd.d)ftt{drvfsY,$Y/.Ar1i.r\Y+\v.4\}? .y4\1t:\I7;\)r..:*7.+)r.+\)at):

[u&. 3 gL uniy&a

(3) i(2) l-
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(s) i
(r) i
(4) 4I
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12. anpnt agfi u LLart gV GDrte &erlltu unagulleb 6;eei.,Aairp g1ry

gJqatlutqir tngt Epgtb Aae&p g@@ri e-gofla.r snevauu@SairparngJ

916 dunlganetu Qun@$ahpnq. B erairuanfi fra:\$ett 6gt fifie6drp
9(D GpnAgpfnatfi. 6tt6ilg g@,L qp&a'a,ffil&agg&aGtgeaflair, A ulth
B ugb eptgnefl&&qirgatngt Gtunqryei 6aarg2rn unatgaeh

13. dpa$ah aerlic,wntyuflek Gte.at6;,c,unetfl,6@ g6m 4flwatfiEt&@ Vfi645 *Xtya;eh 1g:anpGw l.5l,l.534 ti:.

AairaL qgtb a. figltmen 6 61791 6.

(A) Oorglgtr-ggeb @eouAatnefi, $a @arfl 4&waLfiflair asaeh enb.
(B) dpeqrcutr s,oaiavnr4ufit6'i @eatOatnefluJle,n o9 $ep geilullr,dr a,$ullglrb unry&st e,+wgJ.
(C) Apaaectr aeairavnr4tgir GtcotilatnetfluJ,air slar68 Ga,newrh Sa g)'rnuiqn sliuge Gsneovg$g1ri:

unDSa& e,+wgJ.

GabgdCS a.pE1e,c'fieil

(l) (A) nnggvt-b L6rlir6)Dwn@tgJ.
(3) (A),(B) q&weo nnggqLb p-r,aiqtu,wnc,rr anan.

(5) (A), (B), (C) gdur eronnn' Leairanrnwnqraneu.

14. zgalleb eg4&gpuflqrneb snLtttu@th paxulleb al6b gtsrtDt eortul_cir @q5 @dgg
Ganowg$eb aflwuu@dairpg. D,

anfl$ gant 4pta;c,vdfl&auuLrneb, Otairatlryb Gora(U) -Cp,l(t)atag4aefieb ermteu t ztr,tr
D" @etrgtb t yL-e;rir U, @eugtth rcnrpekeanm t\se €tppg 1g:an,puftat atcrr,algfia,dlahporr ?

(4)(3)(2)(t)

(2)
(4)

(B) nnggvti: ac,oicrll-rlw netrgl.
(B), (C) 4&wasr nngsryth L6utiar)awfi66r@)@t.

,l

,l
00 ,0

(r)
t atair IJ*

(1) r
(2) rr
(3) r
(4) rr
(s) r

15. Saeuanfi$t updw Aahatlgth a,fig1aanm& 6\Ugl6.

(A) rne+ 6tppg unw @al,c,couanuu Gugtatgfig florln.r.rrnfifiufair .elac,odl etgttanna Gtu,ebc,tstg5thdtetrndit

Gtefiwuut_ty@&gtb.
(B) uqgrorp fianor.rr,nfigiullai glori,c,rri.& *1ryefian g,rhd.iufietr aJltttb eugtisanna lggairann& g7ry.,flair d'iotftulle&

allt-r- gggltb u nrJ &ai 6u fi\w 91.
(C) flanol.nnbduJlcfi a;tb.fralrwiir afigthGungl sneue$d g&* @dna,ng sth1amtmu uwairu@gg Ga.rann@ro.

Gnbgdgs a,fiEtaeileb
(1) (A) nnggq,h zeahannwnatrgt. (2) (B) affggqb r-c,airal,.rlwnr,orgJ.
(3) (A),(B) 48war arggqtb Lc;ahalrnwncwalw. (4) (A),(C) 4flwcor anggqLb zcoirournwno,l,oaott.
(5) (A), (B), (C) 4Aw c,rc;belr;o e-csial,nwnr,rr*-. .

ffiffi.(ar/.8.{+vj.\.vhwnYthY//.Y/.w.Iif'ffi. /-+v r:ll.?.,\r.i.1...jit:T:i:i:J;$tr1:{.:h1/,;t:rtL?:*d:r::

[uti. 4 git uniy&a

(ID
t utai 1),

u'
I
IV
IV
II

A

B



16. @1ry l.daiftcvnt-r_b Iawt Oeneur@ Gi,eei:&c,drp @t_ anate$t_t-
6bA gafiryl Ng:gegaaetqth 4anry rgu;rb e_o.rr_w g(U
giat w nea eu L L_ & e l1erlc-fl 46gaff 0l et alsr tsu u L@6h 6n gJ .

a1qo,0eD aneovuu@&afipatftOJ a;rh-ftuJlorir @A Gpn gteoflaqgl.r

916 Gtuflw gIUgSbg $qeartpetr. algetflair mLnwtsCullab anpgLJ Ltnut .elurggunan ulryrmir

(l) o

17' 6unfl1y:ap J4an6,.u @9 wta$$ail deglgguu@thGungt elanauftair es$ utyuu+wnr eJlrywnngafipgl.
@ gan aJla>meuna1 u tyu rJ +a fi6

(1) el-,evultair ag rgaapu]tb. (2) "slaevulrair 'il,+eth 
rgatpuqtit.

(3) =olanauftai.i+p*;, @@puttb. (4) slaewltair elmatfinth @@)pt4th.(5) elmawltair .s1ooevfi-ntb elgafluqgrh.

18' Serahugl 9@ s64e GnfiLvLL]th q ;rairugJ .strynlftcffi @at<s,h g(D t1laicolr4!\ilth
4gtb. Gnfiuquq S @gtlr.rt tehot Gggftw t_6rotir unwth @ upde GtsttwduXr
tianaL 1ry d: a, fr E1 aanet s nlrygJ 6.

(A) GnfoLryur-rS@errnaf sefietrat-4eaou@b aasraLcno.t elgntflggtrcb, @ gt$6,fl6gtb.
(B) rnerrccurgrDIhq46619.l GnfuLqu4sCIe(g .eqotrcrllulullais 6aneai@ ileeisalriuL-.natt,

a4g6na@b.
(C) Gafiuryuq,Sg)6li. attyaLb rcnfipuuLtngb, O anpnaa) @A",reb.

GnbgdCg a,figlaerftai:

(B) nngflryb s_c,afial,ulw nowgJ.
(A), (B) 47&wow rnnggrytb Lc,afiornwnolr,u

19' €66)a R aqk fuIth I gqb uanL-w gZ L@@61r attyot tuG6n6ir Lt1aJllb aneatruu@
86'npgJ.PQRSercirugl .s!g@)6ttu ubd g\u Gt"." i,aL., aLryatggab afipuur-L- ahJtwngtb.
unw =s1tt7ggflB4ae4ehm 4afia an$gu 4@gg,n gae pe o,uglGw @@srg,h aeotrgga;,
PQRS g glr Ln 6 g(b r-Er,fiGrri ni _.th i u nw & Gt edt w i u@6 uloaftr;rir,

(l) zuGanofleir d,gr1 Ggfiw alto,e 2RiB u1b g:EtaathZRtiB qb gnagth.
(2) p-uGsnerflair d,91 Ggfiw allane 2liB u1i: lgpEyaab 2RliB qh gn&erLb.
(3) vuGsnotflair d,91 Ggftw allal,e gnaangGungglth gtEt&arh RliB gnegx.-_,
(4) yuGsneitart d,91 Ggfiw o'Jt.,e gn&angGunggl^ g:ptAsth 2RliB gregi
(5) yuGanefiair d,91 G,fiw afil",rcGwn, Ggflw g:plaaGnn gn*annirn.

20. g1ryaa& Gsna>ou F=A.ETC a gg5 s,pgl

(z)#.# (3) ry# @)ry.# o ry#

(l) (A) nnggqb ur,ro,nwnr,orgl. (2)
(3) (C) Dnggqb zedraawneorgl. (4)
(5) @), (C) 4&weor nngpflryth Lolirerllulwnarralt,;u.

(3)

2l' l--------J F-
Itu. I
+l-_-___,_l^ L--

(1) 0
(4) 8m ,

(2)
(4)

(l) 21tC,21tC
(3) lpC,3pC
(5) 0,41tC

I pC,2pC.
0,21tC 

A

fr?.\v./.,it?-.::Arltf+!yda-y*${ftyAr.l.!r!?+!y/..:f:rrt:r.;.}:i;.n:r./.\:-4+af.j,j}:a:\}2..:\)?...,l!,.:!\:ni:t:llr.;.$:

[u&. 5 HL urt&a

(s)

tlgallei; anewuu@tb s,p6t6b A, B qg6tw gtO Gtsnqrieteteftaerftalrg]Lb
ldcriGalr fi prn aeh 1g:oa pGw

g1g Santu uefi&aLlg Gnfiuvu4 6gt flrbellntp A, B aanp @6
6lgaurJaetr glToumr g@6ui geirgatgo& @cDLb eliunais
Gteab8airparq. A undr E^,p B ulart pat puftair $1gntrian1qb.
A 4coratq 4m Gta.c;t,gtritGungl B }eci,tglrh grf it

(2) 2m
(5) t2m

7''

(3) 4m



r-r l-] T f.r
LJ.*J rr $

mA, mBq6figJth $olrfle4ca.rrr, Loo)Lw A , B erairglth @1g e-u@,anefiash e-qgc/ita$ a;lalfluu@
dairpatnpl glu Gsnei P ow*, agrfl lgsap?w VA, V"erairgtb agfla@lLair @rLL-
toeair ty a d e,efl ert G e eb Sedr petr . acrlti t4 a dt cetfl air 4an q €,6ir lgsat pG w r, 21 4gb. an A 96
v.
:* q*gJ
vB

24. gg Gturflw 4anwaJlanetrn 500kmhr-tg^s,trybg 505kmhr-l g4g,b g1ry Gantrye onry S}krntr-lgdroggj
55 kmhrt @6gt: 96 o,cll,fieh 5 kmhr-l @nsttrypg: 10kmhr-l @be,i, dqns 4agp@garypg o@egn
G pn ri aeh e ir,Gt lr,orr. & 6 sneir a. tl'lairaL lqth a, fi gt aaet 6 6(U gJ 6.

(A) crara,lnrl gCry qry(g@e,6)6D e-cll)Lw66r.
(B) erabevnth GnbgdCS anaggairGunst @Gq gnrygflbg,i Gtr.c;isflairpev.
(C) ga-,Oa,'nai,6an d,91u e-ehm qqgp@tgtb o{lcl,e enth.

Gapgdgg a.figtaefiarGw
(1) (A) anggq,b zc,aftal.r:wnerigl. (2) (B) anSSqLb zanfiannwnoorgl.
(3) (A), (B) 4&wdor angSlJth L66tilarru,wnerlr@t61t. (4) (A), (C) 4&weor ang$qLb Leaialtu,wneoro,a.t.
(5) (A), (B), (C)4Aw r,reisasnllt s-a;aial,.rrunc;orarlrr,r.

25. 666t6tr6tr64 e{ljlanag$pair T ancu Lal)Lw 8,I6rrtb g,6,fiA s-lb eis anavOu@
&anpwng1 e;auflanew otflfiaa$$pr,ir dqtou zcl;t_w g@ Eqatwgg;trffa)rr6nt
g@ gpnuflgJeftGet getb lg9 tall_'w gW gryu @agmw 4e,g&ahpgt.
Gtatuufiaevwnetrgl 0 aairgtth ele'.a)."rneb s1@srflggreb, gryat @",ryMan
6ornb

m,
fl)2^

mB

(1) to Q,) ht#

(r) o
4neox

(2) fr (i) .t-z (4)
1:

42
(5) 2

loG+yO)
(t+2a0)

(3) h$+yo) (t+2a0) (4)

q@q R A L6rLw g15 6roa;a-lur aL-$g1tb atamw$g4cri d,91
dairGetfiptb Q dqnau uqlbLiqahmgJ. P qairugJ etaetw$Sart
56tr g8 bg& @ e ri gggr a s1 gair anw Sggrr u n s& G'reeug2lrb st * 6lair
69 aehm g!@ 4airdnwfigrb. 4c;fie/rtPullc;b yeftet dair eKggSS@5g
5lu6,rgJ

(2)n,
 oeo(nz + r2)z

(4) n* 
,

+neo(nz + x2)t

27. 4aair atnqaaLt Gtsnair @a s-l1arr;flutrh flGwnair @.rnulal)6rt 6;,o;nc,ait- @r zlryalrtulrh g&q Gtetuufianetsulle;t
aatg$qry&auuSd,

(l) atnq&aoflair etly)Bnnia;eir sLDlDnts @Wto Ga;curir@rb.
(2) @g aLnulaaetfleoglth aLnq elgltaeflair @ant-e sSaefi €LDtDrrr @g.t;s Gorouur@rb.
(3) @15 atnulaaotfleoglth aLnul e1g1t66i gG4 @at aLfi&a g:at a$mwa Gta;newtylq&a Garcair@b.
(4) atnuqaaefiah $r;ffile4aofi ntDlDtrs @trytt Gorcurn@rb.
(5) @1ry atnulaaetflovgltb atnul e1g1&e;oh g9z @ol_z Gtuwryo4 @wtsuunt@t e&$olwll- Gtanclfit4lqi:,a

GaLean@b.

28. . 0.1m- a6afla.r anowuu@&ahp6)rngr afrpneogl gnqtlqeirGm gnargdanp gu go6

anfutu 4 d$6b anL &aiu r@an* g. @ esnp: LJarrb 150 T s-t urt g5#* u gu:cfita.t

rganp&air pg. gt tbAw f ll,netflulle,rir atn€lu4

0.1m
(3) 0.50A

[u&. 6 gL unir&a

(s) loG+y0)
(l+3a0)

26.

d

i

F

(3) Qx

+neo(n2 + *2)
(s) QR

+rc0(n2 + *2)

(l) 0.15A
(4) 0.6sA

(2\ 0.3sA
(s) 0.80A

5V,r=0
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29. lmmafL-r-goelrer @aert& a@tp g6dr4l/ p-15ar6u

anewOu@&air Wtffgl @1g 1g,aro/ erJletnm,laensru

uwedru@$$ 10 mm oflir-goenen 916 a@trytna
tolr Miu L %tcllety qeilsn 91. @ ryafrt-rnb ofti)6o,e.,luftur

gaku| ilqb fZ @argrhU:g@nth aftt5oexrtl6t156.g1

€tgJ amt.ianlut Gorcni'r4-ur gnqb d ullarglrh
Gtuglanewfiaslr wnqnt?

d

6.0 cm
10.0 cm
11.5 cm
15.0 cm
16.5 cm

t*l l0 mm

f2
(l) 4.5 cm
(2) 10.0 cm
(3) 10.0 cm
(4) 15.0 cm
(5) 15.0 cm

30. lgatpun@ehm e'6,ta gahqan 446.,air6.',f,rt r-loiaft 50cm q@th.et6sn6,au,] 4€ih.,fianw 25cm q6g SAggt
6J5p$ .g4awflw Gata,ahtyw a-Darooeu

(l) 50cm lgoiturq gJrqgpnhm g@egth alteborl,ouwngrh.
(2) 50cm gofu-rg Wqg)6ir6n alfr altc;borl,r,r:wn{gb.

(3) 25cm galtwg grryg)6ir61T gtyngtb altc;barteuwngu . 
"(4) 25cm galtwg gJrrylg6h6l aftfl afta;bal,ouwn9.r .

(5) 75cm goJlwg glqgp6ir6l @\Etqb altc;iol;a:wngth.

31. 9A Adpg @L-58db tssf\ps 4aItp@ile;li: g66i1 g@ ggttaanettawr4ro (S-syooxut) g1q GtpL-t-nrtiaorleoeowql
(P-.glala;) apu0ta&anpgJ. @@ etor)@6(6t6th tleflultglrrna& ?eai.,gtd elGg Ga-tmr,n 4aft .f,91 zehen g(E

@855 4eftefleo,w S-s/oreu a|atatpfig 3 StLaLggJeg 1g;airuna P- .elanot slat&anpg1. tlaflg6'aah
SotPbS @t-$g1sgt-b s1u4efiafi&rgdlatGw S - €1ora.,, P - .s1aw 4&waLfifiah e qnerfl& a$aeh g:o,pGw
4kmal,8kms-l qglb.e,tuqeirerflunallqgggl , eiatetag gnrySgci) 4attp(!,asb EsOgggJ?(l) 40km (2) s40km (3) 72Ol.rn (4) 1440km (5) 2400km

32. enfianauu@\gw g\U ,tppiu una4h e-qgalt,;b anewuu@dlrlnpgt. ean$gv
anag Gtgn@&auut-@ehm @g Genty efiateag goarggpglefiet sthAsaan
P an t-@ &air pgJ. g lU gtor g$ pgsfr en sthtJtanw c4 a firy lrGu n gJ 4 gw e .:rflolat
finrb gleofiavdraJng

(1) 22cm (2) 44cm

(4) 67 cm (5) 92cm

(3) 55 cm

33. gGu gBry6)nw59dttrybgt GtefiwiuLt- gGry qp 4aqaefi veton A, B r;rangLth @fry Ad, aennggaga
Ganorrisefieb A Gtuneiretrnetrglth B Soailannetrglb 4gtb. @&Ganetniaeti gn Lwqnn66r at-tr-g$erftygpgl
g0andtAbg: aIl@allaauu@8anpeo.@6 Ganenritagth flerggrn ,ngt u@dtgb@ lgsairuna eta.rpfl6,i{ (g+6q
Gat anit saen e1 at &air pau. G snen nl a;efi EaCaS C4anL_u1 thG u n 91

(1) AuJtqir agBultah agultgltb e,+wg).
(2) At\gt e-eftm A*&g o{latBdg uofim aaag altanaullgttb (g6otp6Jtr66tgJ.
(3) Btdgl zenm tlloag aJt-,e Adg tehet A*ag aftawultgtt-b @@,D@tr66rgJ.
(4) Aer@agb GprthBer@hgth @pry$ggtrb gEtewgJ.
(5) @1ry Gsnenritaqth @Gry agflawu }uEldlairpr,tr. 

_

o^
s15I s-@tr

@i6 6'ttocferfu.r trA alhJlulatll1pg detuwuut-t- $adlq M g zarl-w ananotwr.b gafiA6,n L+6n6tft A (E-15 I)
uftglrt^ns atolr,r:w$Sair gtggfuge Gtenngggnazr @U st+su ub6w etggatg glguutb 2MR2q<qth. aLarcnwtb
a15tr @et' anowuu@Eairrynryt Sat+.ag$fog r,uoorllr&g;r-tu@tifrung1 eg, et&au ubde etggloug $guutb

(2) *rp (3) MRz (4) }*P (5) 2MR2

34.

(l) 0

? *:ar\acrydsffi,sr".*::/....l!i*ztfy
[u&. 7 gh unir&a



',ffiWtrfrWtrfffi&{i{,f{,#Y-#i,fl^{i"ff-{,i#t i

35. :q enallat sg ouag w i u Lt- F, 6 gn L-tab F rauanr qefi m g @S6tr aftalle g 6 gngg
96ir9t zlryaflei; snewJu@EairpolrDl gl7 tqenerftn 6un1ryei O ananr 6gt
gn&g&airpg

allaetulei oJlaeqtwd Gtulgtbunglb ataagfi&s$g&a anaJt

(1) oA Q) oE (3) ft
(4) 6 (s) oE

Seoofle4 m g L@rLw nq& @bd g6,hA e-q5o,flar snewrtu@SairpatnOJ

Batggbg GroGa; Lwqth h @dtWbgJ anpn& aSulL-air 96 endgmggair
atg|Gw A$fipne& a4gtegdairpgJ. etgJ enfigenggair st+@w e1atu16
Gatcr;,elrulleil tryndq 6rrq@$LDnts eJlrywnndw (dissipated) Gtnn$g8, eSS

37, A,B eraiglrh @1g e/6uea& atgglri Gsnetritsefi ca titahGcofipr'la,anat& 6;anr,ah@efim6ur. 6)19 GanettrisEyh
:4atfiE1&8ant-Gw zetuor @mt$glrrh afn-t-gSglb unry&a t6loo dufrgna @6asggsagne, GaLrpne,S

aattaiuL@6rtffi@r. :4atfig1tdant-Gw gnhgsanp flawdtair o{lai,s F qgtit. @uGungl fitartGetrfipn7
g:anpnatg eryaterca aL-$g1th Gsnenb gairEt C4so.Jle;i; Aullglth @ryeairtnaLgnaB unglX 6gnr& 6ewwuut@,
aahetrry elafipuu@d,6,n\gr. Aun,Tgti;Bultpgdat-Gw gnsgrh allcl;tcullerir 4$w Gtuglnnetth

(1) m?h

cosO
(4) mgh 

,

(.r\ m9h\'1 
sin g

(s) 0

3F(4) T,

(3) mghtan0

(l) 0

(1) R

(2) # (s) +(3) 
4!

38. gV g697 gapun@ 5nl666rLDn6 60W,230V 6nngd$: g6,ird6,ir @apullair fiwa $oru. rggtdqefimgl.
$1 nnat gOt gt @r,tr.4gth3 u n 91

(A) c'rgur gteu&agg1t-air gerflfAb slGg Ga.ro.r61r glT 4loro 60W fitairgdpglk unstat o^@gauncor
6trgt@)6l UJ6lryb.

(B) anaruu@k g61flunrln awfi ileflaod g9g elrr,l,er,furth g@ 6wD 60WlnorrgrOggair eluduElnneorgSgltb
@66)tp6tJna. @fASgk.

(C) tAangn$ai aoanr,rlri.nty g:t4fiair Gabuqt4 Gtatuufiata g@ flwa 60WLOertqgr,Opair GnfiuquLl
6atuu fioo,oL,uflgt b a,tyw gna @ WSgb.

G n bgd gC a, fi91 asrflanrGw
(1) (A) nnggryb teoianwneorgl. (2) (A), (B) 48wm nnggryb Loaial,nwnasralnn.
(3) (B),(C) 4Ewev nnggqb L66rirr)tlwn66rrll)6il. (4) (A),(C) 4&wan nnggryrh Lcafiolownr,oraltan.
(5) (A), (B), (C) 4du orasor,n.o Lc,aiai)lDwn6no,61r. i

@pgt^d,@t"i, sLL-ns anartauut@, glE gJ6air+6dr 661t59fig& ennneor $e4g:eften g@ G€ry4$a alultft
6etuwrtu@66irpgJ. Gerygge stbtfr0air gant

(2) nR (3) *2R (4)
R(s) -z
n

a1qafleu anewuu@tb o;oreuGo;eoauun6$ XY unbgt lgElAGa e_efien

9@L

(z) }R
(5) frn

4
n

40.

(1) 2R

(4) ln

(3) R

[ut*;. 8 gh uniyta

fFz



46ir6rn gat gDg6D (source) gdrpt Gter@n$ $o,cgtr'tflgliD @aft6r')wi. eaanat anglflairpgl. @ggooaw g(D
e$5ryuu$$eb gg 4sfier',lulles se/ror gei5l* Gteflorneogt gait @o,odt6{tlqbgJ e1u4efteflarg uohm gnrggair
atqaa$$fr@ @pfiangtlg:ap all&gearh. $at @gafrctill4bgr Sm.glrrggdtt 6e$o4 at-tth7}dB creuflat, ga;
q'pselitc;Jtl1bgJ 5Am gJrryggeb Gtefias urit.n

(l) 30dB (2) 40dB (3) sodB (4) 60dB (s) 80dB

42. zqaJlef anewiu@tb eD$tcb d,r-,tra;as;o E ,lb ghAwryanefi A qi; X y
qpe,aewflAa$g&a e1a$ geu)Ltfi)61r LerrLu66t.
elag gant 20000 E L6tLw GaLnc;$frgt.r,nlln gangJ XY un6gS gry&Ga
6gn@&auu@tbGurgl E

(l) XY A6ge rgElsGa aeilet Gatncbbrycrc4 allpd€twau-u1tb .sthg
GaLoocr. ctLbAwqnn66n eunflutq rgap$an pgl.

(2) PQatE{g6 @gJt{36 Llirqr Gltnc;ilbpeflo,l e1gsfla,gb, c4Gg GaLeorcn

eltb0wVnneofl eundiq gap&anpgl .

(3) XY unp@t ggaGa,qn PQ art pgs rgEtdGau.l 6 yeiot
Gat neb Pp,atraq a;eih rcfi prraab @ gaflan pc,or.

(4) PQaftb@6 @g1ffi5 e-ehon GaLne;i:pp6r64, .g4tbtJlwryaneofl aLnfli4
(5) PQ an6ge gglAGa aerfir,tr Gatnci:fiper.aq anpnneb @ASrgb

atnftutq elgafla&anpg.

(C) nngflqX zeaioanuLnarg.
(A), (B), (C) aflw erc;beonth LeaiortLowneorr;ao..

46rw @ q666r@b s1 $sfta$tah peor.

etcg GaLaen lqLbtJlwqnnatnunafi

43.

aniL-uuL@ehet ulSaIlc;i; Aoaiugt dan6t g61(gtb B,Ceretrum gerflanwa sngln $llryeunultaEgth 496.
ane$lqtnwnEor eLrs anpgb @6,fia algetflglrt-na @n p-wF erJggStlb Gngli' dQgrh Gtgnrryd,€rwna
c4aeisaiuL@ zte oJ&eb 4Y erairgLb 4t_Gexnrc Gatnebfiper'alretu ApuAtrgdneoflair,

(1) A anggqb g6rn@.b. (2) A, B 4dlwcor nnggrytb g6mt1rb.
(3) B, C 4&wew nngfiryth g6tn(Elb. (4) A, C 4&wev nnggutj) g6tftl6th.
(5) A, B, C 4dlw rr.c;itor,n.o gdn@rb.

44. s n 666ro1 6fl 6,l tanmq rh p 
t, 

pz, p3 a angft c4 r, rT gfi ao,er' uq ti zanL- w fl geirw ri aer n a n an
gnnEl $ewrteaaeh @Gaenev $laogwerflc,trnab @anGpndtnairgt @arcvota'uu_@ohme6 .

94'P5eratrgLtt "eltryggasotm L6r)Lu! @qg aadurg gryaLritesh L6h6n g@ unggrygse;t
@6,C,rgg zlryafiei; snewuu@&airry)trryJ tAg€{gtb .s1Gg Gatanm @^pd @gL6anna
@6aflahpet.
@tgG,Cngg ubd8, G)ehwiuLr -fre,fiatgi: 1g:ry4aaata sqg.t6.

(A) h<ps
(B) pr< pt
(C) @arye'anair @lgmaLaeh cul6;.r;effiair,pZ= pS.

@ ro bg d gp qy: tg tq alerftoi:

(l) (A) nnggrb uoahor>Lowneorgl .

(3) (A), (B) 4dwe* nnggqth Lcaho,nwreorolan.
(5) (A), (B), (C) 4Aw otei,ertnth Gtundwnrllrallan.

(2)
(4)

45. IC 91.5 B;DDtu uexms,ufteb 6unlggguur_t gairftell,eropg

C eDAJ (IC) g@fi 6t66r gOJs@ 6eutrnowgl aga-0a.;
anetouu@&aiDgr. lC una* (@a;ggr66nwb eb$6,ir) .e4aooufl
(C) qmgJ 60 W er,'gyeoou GtaLuunna aftUwnnslgd*tipgJ.
.gt666ft ilatuut at-ggngl 6 Wm-lK-l a L66)Lw gW

$ryallw$$eorn6i; gvuur@oi,*gL. Gtatuuti: unulb Soae elth4eqgfia,fieorneb snrrDut@ehm91. IC unair z+a
Gnfiuryuuneoggl ilufiPfi P-t.,rir4'na,46r,s,uDt6,orni;b gefiq&dwnaauu@&anpg1. y&d GnbuquAqil ugOuote4
l0cm2 zth sle,'adftujnftrsbgt z&6r Grcfiusu4arg u"irm g,rryth rmmLth eL(g.b.
c4aetdlmw 90'C6]eu Gugtelgpg ztAl Gnfiuqu4 6aotg$1rytadut GaLcaityw GrctuuSo,ou wngl? (e1r4
GnfiuuuAglrrnse4tb tLsariaerflgLrtnae4b Gtatuuth unwaugflobaaou?rw66t6 Gialnoha).(l) 1o"c (2) 80"C (4) 9l'C (5) 100'c

futb. 9 gL urir&a

XXXXXXXXXXXXXXXXXXXXXXXXX

/a5!tr*{r.{/ilYth?-;.-vr,'.*f.4f:t-}y/.;.{:a//.+a/t:y/.r.:r:7./.+yrt {/i.lvi\t!/nt/r-g!4+l/i.tritriz.t

(3) 89.9 "C



46' @aot-Ew ,trfiut gniral PV atfi'luut-g$o'i.t anevauu@&ahp eaaryt Gtewairlg;atp
ABCA Apg e-tu@&eirpgl . BC 4eug1 g\U rlurG;,etutqu un6)gwn@t.
atnuqallarnak @g etaryg$edrGungl Gtewwuu@th Gr,uanc,o 6lDggng

(1) 600kJ
(2) 300kJ
(3) 0
(4) -300kJ(5) -600kJ

47. a,rahcwnt4& gpnd gan{air gW gsolilr,vufteb Gprb
lganeorullat grg eatq&anqA gL6tg5 utydut4wna
(LP) qu*gt Gprtth (t) zL-ai nnElth efigg@g LAae

t =0 @oftfrybgL anotflaw Gag.letna sffigJtiJiungJ n@pw
zeairt-ndairpgJ. gt8puJlgJeiGen yehot r-ttcllrc e4,g:hab

El pbg (gm pulla,i; arcnargfl u u g1

(kPa)
500

200

48. unryaff66r sGanad Oulrp g6,rtA, q966r @Ag 6*Eu1tb g,&u $ryanwg$alrnal)n66r n 6r6si666flll;c;l)a,ii,
eqattn& 8i& snei:sefi 6;,o;tanaLpflool_3wuqlb {rLDafinLJ urdtStiur$gisspna, .s1&a;neba;r,tflr;wnes gnritauut
Garcvrirt-yulohmgJ. gb4al,ar,anr,ufreb Gtut-tyullart fianp anq666rar6 g6i!G)6rrn6 o;nastr,rrglu. a.lqria;c;it Lt 4eog1
snqisacrflah ereafietdltans n LLair nftglb afipg@rgj das {lp$g 1g:altpufleb arcna1ggXuug.1

Ll Lt

(l) (3) (4)

glu gdgg o,666r666rn+ul6h @rye @aLuunretn (P)uJleorgtb l'n,wn,wnt4,g.,ir €lbs'},'ff6b
?outjuaneaft (Q) altetrg'ta gryat flrydba6rnan 6ffib (l) q*rgr Gtatd,ufler,,as(O) urci
anEtrb allgb ata7Lnei; anewiu@AahpgL.
anewaLetr glAdtair at@)q6)u wrwgtb c4r4ouaL-wnda Gtan('uit@ [ledra4ry,l Gtungl
(g+ t-l 6E qg at 1ryEair pnair.

(A) 9ryt datuuaneftaoh gtr,af,BrrlD GtatuuanefflestflgtD unrtcs yaoriry&tl a,L+ucl;x;,r.
(B) @rt Gtotou.r,nr,ofle;e;ir c4fie;Ga,nei ilatuuu,neofla,eflglrh unfi,iea futh a,tgwcr1;at.
(C) @ryesgerir soaatonal allflmag$pair c4 fia;{Sanr,titah 666t6tr6rr64 anfl6i',aggry;oflglLb

3l6tt6th Leaianwns atry$gaa gtq4
(l) (C) nngsqk.
(3) (A), (C) 4&war ansgryb
(5) (A), (B), (C) 4aw ergay-d'g1.

(5)(4)(l)

Ll

(2)

49.

€^+w5J.

(2) (A), (B) q&wan anggryth
(4) (A), (B), (C).gdur r,rc;i,ar.nth.

50' e-(Eara'r ant-tiuL@eirc,r unetdr 6b66$Rl,Rz,R3,R4 4dlw ganL-agfug erpritagg&a, gairflaStgsagnolirgl
Gatglu@tb gpgl 6uglnnart a.LL..rtjtaet AairaLlgth 44.]t-r,tallaaouflei g;nr;an]u@dlairpatr. @ta,_.tdta;efi;;i; argL
Gatne$fig1an6on ry) ui6b LAa;IJ Gtuftw gpthucrl,r;o e_eahun&g*e,i,pg ?

(l)

(2)

(3)

(4)

(5)

€tLLlD RtQ RzQ R.Q
J

Roo

I 30 5 30 5"
2 20 t5 l0 25

3 25 10 t0 25

4 r0 25 25 10

5 30 5 5 30



51. s-(Edral 6n@6ruu@tb *'b66b VGfiA BaatSS garulta,gth}0*ttrybgJR @bO
nnfipdut-gg&s g15 .DnDJfi gerl,rultuqt-b L6h6fl6r. XY ujp@e gryBGa
6u pggAs p-w rJ @atneb bpercl

52. gledlta>a gertry 10m 4aqq6h6r gl1 arLL ac,anryc,r,ggc;b @wr;tg&ahpgJ. gl1 a;c,wggeb geuft&alu;uJlai
a$ 10ms-l 4s @asgb stGg G;;rallel- 10ms-2 erJg$gc$ s1gsfieaanDyJ. .stos,owgflei; glowfteaauftair
Getah sna0&grh alleri,crqrrh 4Agt@ap aneOAlgdanr_Gw zefien Gsnewb

(l) 0" (2) 300 (3) 45" (4) 60o (5) 90o

qallaw& a$fl tefim rr,r,anryor:$$ei: Gteeb&airp @f tuGsneflglefiGot elgluofttauu@lb flapaganpan
(weightlessness) upg!+ Gtewwduil- Aaneugb a,frElaanm& 6lrygJ8.

(A) e155aaw 9(0 g^gJwry$86$ zeim qpaaewfltaggaa l4maJleis dldw r.ryuae& afiolerr;urs
fian pAga pwa er fiu@&air pg.

(B) uu7aneflglehGan @wn;tguatl'lair Lbgtb fiapargatpanuJletr o{laetetnsu gti,dlwnnlgi:.
(C) fiarysganpaaultair aJlqrctanns o-uGsneflgtefiGen @wfias Gtanuu tt-aisnc4ai,s grLL6jra'('h 6lDUL

(g+wtrgJ.

Gnpg,ESS a,fig1aaflen
(1) (A) nnggqth e-eaianwnargl.
(2) (C) an$flryb L66rirallawff66rgJ.
(3) (A), (C) 4&war nng$qb e-.66tirclt).rlwn66ral)6t.

(4) (A), (B), (C) gcfiu,, Erabaonth Lc,oftorl,ulunetrorot.
(5) (A), (B), (C) qflw ereisann.o Glun&wnclroan.

9Gry gtclontufrc;i: @n 50 Hz atanaanwuqtb ,n+p^n, f(f > 50Hz) a L@rLw Ga.rGtpnlq ana.anaolwultit
atnrig&airp 9@ SJgJe@uuahotflulrair @a s!@or,64a,nL+ Gtgn@6auur@6h6flg1. z@ A 4r,rrgt 50Hz
aeanault-eir an$$ab L6fi6n e6trL+ai,e,rr,ulrh L19 B q66rgJ GcryFS orl,eaaa;ufilai allailenanns Lr;h6n e@t:+all6,riultb
ant-@Sairpeor

!v
3

!v
5

(2)

(s)

Lv
5

?v
3

(l)

(4)

53.

54.

A

B

@air Gtugnnatrth

(1) 50 Hz (2) 55 Hz (3) 60Hz

55. e,qafla.r anewuu@tb att-t-$ gt-@ eutga4g:r;ire;n e&aryaln666nh gcln2l
aflaLgair V@6 ApnAeanu@th gg Dnpn nEJgfit* o{tane
6fif666rtDrT6 @iunnatr d;crt $atb ganflan 69l Z-e1&aeu upfl
g@ epbdt @wesgag qpgtflairDgJ. aLnc,tuth Gtgntq&ftwna&
4fi out-r attyat$agu Gu@ll&pg1 e;-eoraqth Z-14&atu upd .gtg6rn

et-ggtatg glgtuk t =|mrz rratre4rh Gtarneha. g@ gygg rra;orlgsai;

afi1$gGtanevi+@egh atneoorggah 8q$1"U, 4oag, Ganew Gatab,
G anew qryfgp@ a'di: 4flwat fi fi r,tr 6 u gt u,netrri tsir 1g:a p3w m, r, @, e,
etsfteir,

(l) mrd, angt*ttangth.
(3) ra angiaSlwnlgb.

(5) mr2a2 nnfia5twngtb.

(4) 65Hz (5) 70Hz

z

(2) mrza nn6er5twtrgth.

(4) mr2a nnrpehwnlgr-b.

[u&. l1 git unil&a



56. dlaJtji,oair SryneirdtSparyu uwetru@gg l4an8raduiL gl7 epEJ e_qryofleu

anaouu@&airpgl . @utitutq 4t-eb Gwn6itfiperctft6dr z&cd 
^ugtanevbv, 

#ewgl
lYco"dtair, uwu4 Gwnaispp;rlt vou, E dae dppg gwpufro'i:'ataagsuugl

t2v

5ko

rka

t2v

57.

L2v t2v

30tC 6)a.r o-eirmgtth 807o Gtgntfiq nquugnr@r Lal)Lag.J
nnqr ereflll,eairto.l c;uotfl OtC @gyrir 40"C@g2/O Gueoouu@th
Y,Z aairglb @6 @ufiw g4apestflgltna zlgaltek anqarD
u@Eairpatng Gtngletnau unwF Gtstitwuur@eietg1. 0oC,
30 oC, 40 oC 

46lwat p flc;i: atetflu,owlr taoggfloi; e-ei e.n

Bqdoulb $rynalluDlair stLryW€,lir l.rlotdfiw 4.8x 10-3kg*-3,
30 x 10 -'kg nr-', 48 x l0 -3 kg .-3 q@tb. dtairatlgrh
elLteuooewretflcit ergt arcrfltreo/r.tas.jo (X) @gJO Y,Z 4&w
e4 at pe,ofig1 th p-eft et arctflullair Gt gn t ry4 n ry tt u gair eanm uq th
(RH) Cr, r+ryuug6thsnaiq,O (AH) Sgggnnag g@AeirpgJi

30 "c

RH= 80 %

(2)(1)

(4)(3)

(s)

N//.fi1111111y$I?$:f .:N?+l:A$a.!Y/,$:A+k*v4.s:l

lie. ti s;i i;ii:"

X Y Z

RH 80 100 l0

AH kg m-' 24x10-J 4.8 x 10-r 4.8 x 10-

4.8 x 10-



58. L(E (a) @eb anewruu@b e,fi@tit atpr.laoit
Gatnebfipsral @) q*gJ e-@ O) €16i, 6n66dtu

u@SairpatnEl Gpqk (t) c-'_air oJautftnnew
g:a Pulla;t e1 $aflBean pg1.

GpU tb t = tO@ ek at gni aeit Gat na fipsnat natr 91
G e ew rf @ 1ryat nulultair e-66rr.qr Gat nai:. fi pm anat

vR

VZ

an@*Aairpg.

100 Q garr- ufl aga 1gE1 AG a p*6ir 61r G6u n 6b g: pen al

(Vr) ux Gpryb (t) LLair aftg1-b aftggoag d;e,&

srg (a) o

(V^)-o Gcctrry @getnufieg& rgEt&Ga

{lpbp f4,mpuic;b ataagfluugl

\)

o

to 
-tg (b) t

yohot Getnebbpmerl

i

LA_
A

(5)

V, at:Y^r'1

lo

(l)
t

(3)
to

(4)
b
(s)

60.

59. gn z@ (CI .stSqir c48'*u uD6t z6o-Da; a,nt;oauu@
&airpoungl appt$airpgl . 46rlt (E) un$rApgt GpntrgbGungl
a@)arar Le;h61r gtlE rgdgs otnqallr,ritc;b anevuu@th $rg61we
Gan@ @air$tai Gpnt&w Gtefle4u ugrhueb(I)g ep.teu$mth
(1) @ua, g1ry engunau Aairatgtb aLorg4a;l;ficb og t-6ta,*

6lp\g (gmrpullco aLasrgfledairpg ? g@ .algair e1t'aeu upd/+ afrpnafrtrneb, $qg6twe Gg'ntt4ah
er Sryunqn@rb 6c fre4u u t7t-burrlrat gflbg Gan@aeir aLos,a:ggja,dlair pat.

gtq dtairgLagtw$ $ryallw$$eonanm dqg g6@ gtanryt e:bu4$ta lganpun@soaert, Gengffuugpana zgal6b
anectuu@SahDaurrUr g@ enn$gry aGa.,na$ gsa6,(ga@e, 1qp18Ga nnpn GaLsu. (v) zL-ern ergJuuu
u@6tairpg. a4$8w>aw lgapun@ar,fldb €ta o-qqoflc;i; anewdu@fltairparl . gacryai urg$ AB4etrgl uC6r:nag
5s@aerflgtrtnat Gteebglt-bGungl Gtgng$tuftah Gtaneheroretb (C) q*gt Gpuk (t) LL6tr nnryJ1b e.Jtggm,g
6lae 6lpgg 1g:anpultei: annagfiuugl

(4) (5)
-9- g- 

-:1,-

,:tJ.!i


