
1118 7
LL12010102-T-r

@ @ 6@a@ ezffi@l
goggxt LLpiti 4fiaotoularutg1 l
All Righx Reserued|

tit ata$

deerssol OqtlO I
@q+nwetafluroi: I
Chemistry I

e76 aQaB
@f o*@ aeafr $ Pu n ettPi sa?
Two hours

mtetflta :
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S; aa)an aJlannhaE5sgth allanr 6rQggl6.

)!,: mdJtJunanawD uuartu@$9fu^tng1.
)l: alloat-ggnofle;t gquuL-@efiet @r$56$ s-agJ aLG)tantaat 6t(4W6'

$3 aJtmtggneflah Afiu&ag$an grynuL@efier gtdtorlpl$gditaaett s,ateornnsit Aairufigla.
*,: I Gtgm-t*th 60 arcavu16;fie.4 aJt6,ornb,ssir @oildanairEtergtb (1), (2), (3), (4)' (5) creor arc,wretrftr'iuLt-

alla:,t-a;efleis eflwnear .stcblDgJ daD 6tun1g$g;anav afiateaw$ G,gttpd5@gg' al@6dr*

@dggt dfu@tb @a$a$qfld gstJuL@6fi6n etdaglggarts@eg sl?aa IJ5t761t+ (|leCt"'

-e18eu atnu!

.slatangGryn

nnfle$l R =8.314JKImol-r
nnflet]t Ne =6.022x 1023moll

1. eleap ilaLuufiallr,ttullgllb etLerfl,r;oofitets eKqh6p6gtrh c,rei,eun V@irDl Gtuet$s flcll>eoaaflglb ($clr,ir.lrjJ, 4ryatn'

atng @qegth gnsaflamot, Gtanr,air@ehefl 4atq$gea elLt-6,.'(n',r,rr'UJler: zoirilr 4arA$georritaeir
(1) 2,4 4 th. (2) 3,4 qtrgth. (3) 3,6 4gth. (4) 4,5 qggth' (5) 4'6 49 k'

2. X Gciaatull6b? IUPAC 6uwry
(l) 1,2-dimethylpent-3-enoic acid

(2) 3-methylhex-4-en-2-oic acid

(3) 4,5-dimethyl-2-hexenoic acid

(4) 2,3-dimethyl-4-hexenoic acid

(5) 4-methyl-2-hexenoic acid

3. @Agg gtA yutl $ftai: aav$g1 Sp& e,anqe?te'tnairagt$ p@di,6,npg:. @S6eoryegl&(g e7n6n NaOH Geidssu

u@thGungl gl1 CAc,r6tfldw u&r,oa.fip 6tJlpu+6,1 e-all,irtndairpg. NH*OH @ot, @arafputyu aean$gJ 9(5 6d
frp& a;clr,ryeai: zewtndairpg. zutllek zefiot sfipwah

(1) Co2* (2j 
-Niz* (3) Fe2+ (4) Fe3+ (5) Cf+

4. 600 cm3 @Lfteeoftr;i: @rt agGrynila;nucdlair 100 cm3 E (gppftt orfl$5Gung 300 cm3 snued}vnLa+r@th

400cm3 frynanwth ar;oirtn&r;w. pseorg$p1gu Aaireorl gn&ab qftwnna $trybg @Ldean 100cm3 4gth. etateonE

a;66t6,r6.rr6,1a;(6rhb gea Gtatuufrmc,vullggtk g?,i e\gpe*gggJth 9!61t&6uuLL-an. gpGryn&;snueofleir @96ryk
(l) crHo (2) CrHu (3) CrHu (4) C.H, (5) CoH*

5. SO]- slueaAair atryatg$d1pgJ dgoilatna GatgtuLt- aLtyat$angt Gianr,ait- Vorae.@D glGbGDgJ slwmett

8G gt go tj u L@ eft arct fi ft a,'61try bgJ gt @r a anc,ait a.

(l) clot

6.

(2) PCl3 (3) SOCI2 (4) HrO* (s) Not

1or"
cHr-cH-cH-tH-cH-cH:

CH,

x

GroGa.r pnuuL@oftm A,B,C,D aairgtth Ge

Gungl gnta alg e1$afiuq atrflme
(l) A<B<C<D
(4) B<A<D<C

(2) B<D<A<C
(5) D<B<A<C

gn sarfl aafl at u rn rgu fi El tlt

(3) B<A<C<D
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7. CH3CH2CH2CH2OH CH3CH2CH2OH CH3CH2CH2CHO CH3CH2CH2CHzCt
ABCD

GnpgQgg Gofiaataofiair 6iE 66orygp@rt .stg)6ile@rh atftoa+
(l) C<D<A<B (2) D<C<A<B (3) D<C<B<A
(4) C<D<B<A (5) A<D<C<B

8. Ca(NOr)2 6l*l gtO $F& a'mryed! 0.500dm3 €)ai Ca2+ slwairsaflair 20.0mg =gqLtritflqeftorgl. a,oage.e$tcit

(inmolam-3 @ol; NOt CI60? e,eflu (Ca=40)
(l) 5.0 x 10-a (2) 1.0 x l0-3 (3) 2.0 x l0-3 (4) 4.0 x l0-3 (5) 1.0 x 10-2

g. tGgt gryiut-@r;irercttfifieit erpg gnt&a^Dt .sl6b6DgJ etwan .glfuulwrypg @Wganeoratg gguagtpeaoxra
A6n6sit@6h61tgJ ?

(l) 03 Q) NH' (3) NOi (4) AlCl3 (5) rcl;

10. CO2, SO2, N, He, Ne gdu.rolp dair et$sdlegb Gan$fioaasa;r,rflerh r,ttftme
(l) He<Ne< N2<CO2<SO2 Q) He<Ne.COr.N2<SO2
(3) He<Ne<N2<SO2<CO2 (4) NecHe<N2<CO2<SO2
(5) Ne < He. CO, . SO2 < N2

11. A, B, C 46lwasr V6,rtA z(Seunariaerngrh. $twn fiuggeoeoa,r,flrln 6lp A2*(aq) +4ci)@gJ Cz+(aq) 4Aw
aeaqeei;aeflc;b B gL*lcwbpaanL-flpg1. 4arnau A2*(aq) aanqeetfta C g_ ABw|Etrrl)Lw ,DrrLLngl.

e* (eu2*/ro) = - o.tru; E€ (2"'. lz") = - 0.76v; E* (cu,./cu) = + 0.34v

GnGa; gVduLt- Pwng gnlpggc$ st@ggfigb?afiu A,B,C 4Aw yGasns,iseh gg:anpGw
(l) Pb, Zn, Cu (2) Zn, Cu, Pb (3) Zn, Pb, Cu
(4) Pb, Cu, Zn (5) Cu, Zn, Pb eLgb.

o
il

L2' CH3CH2-C-OCH3 q66tgt dr NaOH a_air gnaathtlflw& GteawuuLt-g1. gneaggah @Afluna rg@oar,uuftel
geft et c,ftoam a1u Gt u n 1gL66rr fi 6)J 6rir

(1) CH3CH2CO2H + CH3OH (2) CH3CH2OH + CH3CO2Na+

(3) CH3cojNa+ + cH3o-Na* (+) cH3cH2cotNa+ + cH3oH
(5) CH3CH2CO2H + CH3O-Na+

13. Jlairatlqth garnryt gn&arfiaq3tgan;fi Gtarruu;rte;ir g,anp nnfipritsaners 6(69.1a'.

H2 G)+O(g)-+ H2O(g); AH1 = -a kJmol-r

H2 G)++o2 G)+ H2o(g); aH2 - -b kJmol-r
2

2H(g)+O(g) -+ H2O(g); AH3 - -c kJ mol-r

Gta;tj ueqeh qan p an P p$$air er ccfi @u Et nne,or is lgat pW tb aL flow
(l) c>a>b (2) b>a>c (3) c>b>a (4) b>c>a (5) a>b>c

14. Gentywtit snuGaorfifrewglth Gentywrb ggryeair anuGeorfigirctgJtb @\U 4.0g aleor,olat daniurcn&suurrGungJ
8666floJl6n z-eiet @g:ur-r 0.31 C q6 g\UpggJ, 661)6o6ttuflei; Gent4wth anuGetfifiln $66dn6tJ1rln egeJgth
(H=1, C=12, O=16, Na=23)

(r) 9s (2) e0 (3) 83 (4) 79 (5) 63

ls. A(e) i 2B(g), B(e) * C(e)+D(e)

Grerngtu 5n&arlaeilair g$ gdgg Gtatuufirlli,asufta,onatr err,flana: rr,nglc'Slaoft 1q:apGw K, K, eL@rh. elcg
Gtafiuflcri,aouJlci; gn&atb

A(g) * 2C(g)+2D(g) @erfr enflanat nnfrc$l

(l) Kr+ K, (2) KrK, (3) rrKl @) 2K1K2 (5) Kt+2K2
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16. tllanatlgth t-figlaetflek Lu etgJg gLeadft&eaaaoir G'gncguns 6tgl 9-66rfi6r')awnargedrEl e

(l) @a$$ryane,aft s1ooeu @ueutqaoh, glewfltmta @wc;bqa,eiir 46tw @qaeirc,at-utth snL@fitairrpow.

(2) 94l .stgt6)t6$ zoftet @agflryoirseh gtqgt&rgadona:re gfln1tnu@th ulgaaate afiflu1oh6tr 3-uftnneou

Gtatafru AvGgeriaefl6n (3-dimensionalregionsofspace) ugthuaantde,irp66t.
(3) Gi.uflc,,Jtwr-b q66rgl zwU e5@ a-glewfle,etnsaerfl6;nrnaD (ne,$tw& aq6&aoh) Gnnglwt4&siuirGung.l

6gg9ran aeaw@at4- &ad u Lr- 91.
(4) Bgg6g6,it eJfipneratng gJeartlaanawna @q1egth elGg Gatoaen .e1gan $aoonal qGqn$g66fl6& 8eaafla$rg

14 co&ettot an n a& e nnngtb,
(5) g\U @6D6g9air engneoflwtflav yoiratr qG7n$gafindnerh crewrc,afrdst6€,6i1 $afi66$1l14Gi1gn6,n0l GatEtLLLreaet.

17. 1-butyne Gtgntguna& EGgt gryrtuL@onet a,fiElsoaet& 6lDgJ6.

(a) @th gtaha.fiflatr err;i:eun pnen@ snuerir -stgJhnrytb gt1ry GpfiGam-4-a-, @gri;flanpax.
(b) =e/g NaNH, ul.air gn&srhttflbqt H, e OaLetflan@danpg.
(c) .st5L uGqnL5an $6aa Sp$egflairpg.
(d) .gtgl Ag* zrerir gnaakLttfibgJ GtaLeirerflwnt4aaa P-alriILnerg8artpg.

G n fig $ $gu b S ei; ar g) /6r r,aan Levfi r,o> nw n ar g.l f e- ew 6aLDw tt 66T@r6tr ?

(l) (a), (b), (c) gd}u.,etr nngSsth
(3) (c),(d) +dueor nnggqh
(5) (d) nns6tath

18. 25'C !t6n HgrCl, @atr aarygpair GtuqS&ath

Srbuewt*tw 0.040 mol Am-3 6ry NaCl soorcalla:

(l) l.l x lO-e (2) 7.5 x l0-r5 (3)

22. @ry 9@V6D G)rneualr-da-rtfi a,aoqee$)air pH q66rgJ
q66rgJ 100 rnr-rr1g ggn&aeflartGungl

(l) 2.0 (2) 3.0 (3)

(2) (b), (c), (d) 4dwatr nn$$rt'
(4) (c) nn$$q,h

lv, o
cfi-c =c-l ci-8-H33

G.btS6gg @1ry GeqaarJaofigth a,b,c ereort gfi&auurr H elgteaom@n etd,oLggq&rt et$ntfltgth etftoae

(1) a<b<c (2) b<a<c (3) a<c<b (4) c<a<b (5) c<b<a
20. qatigg66t "94Lt-aLaneooruft6) S, p 6gngd gseoariaefla anLrOuL@ehet anX@11&aeft upflu Aaiatlryth

a,figaefle;t Leaianrcwtatgl wng.l ?

(l) gtg art$$ld: *1j:Gpnh&ai G)earglrbGutrgJ stgtu ulgnedr gatpflanpg
(2) @ry eL6rJrygg66tg6t6$ @tt-6WbgJ etetnns& GteebglthGungl elgtu uq5nair .s1$aflsfle&p91.
(3) g 1g t-t-t-g$ai; E pG pn A6 & Gt e ai;gt thGu ft 91 el w 66t neary rgoa pfla,ir pg1 .

(4) @i 4aLigg66tg8Gfi @r,6robgt cte,tnna& G^teeuglroGungJ zGc;r.na- $luarLr =e1$afleflanpgl .

(5) @i qafigg;66rg$d;: @t-d1gpg1 atetnna& G)+augJrrbGung @Lan+r-@aatfletrgtth ggGtqnt-oaer@aotfleorgrh

g:c,r; Slwc;i;q ganp&air pg1.

21. NaNO3 ttair aneanr-gg Pb(NOr), @d 0.331 g nngft gang 100.0cm3 $frcD aearTSsduLrgl. -f,ofidorq

oJlputyaLn&arh g1c,oornr,a_,ulth ermq $1&,aearyee$tglrrns tfieaawneur HrS atnul gt5lgluftt& dedwduLrgl.
zet:ryggw en$:ut-yaflair Sc,wttc,u 0.200g q6 glq,bggl. @thnn$flullan egaJg$ gydan (w/w) 4cuurowr6fl@rrr6,

' (N =14, O = 16, S =32, Pb=207)
(1) t6 (2) 47 (3) 68 (4) 7e (s) 84

1.20 x l0-r8 mol3 dm-e qgrh. 25 'C €)6n HgrCl, a_air

Hg]+ .slwatraofleth Gte fiq (moldm-3) $)eu

7.5 x t0-r6 (4) 3.0 x 10-17 (5) 3.6 x 10-20

3.0 4gth. elGg datuu@atle,uflei: .+1Gg aaryeer-fleoh pH

4.0 (4) 5.0 (5) 6.0

23. aunwtcafleti @wtaiueviru @a&a.SE1& @a'nciaaa,tGafiu @ry $1eoL-6tw aLnalaflair 96 EIrEfi ubdn Aaireu5t:
a,figaorflei: etgl e-atroo,rownerirgcrfgl e

(1) nnpn Oc,uduflcae,uflcb GnnglaaaaflartGungl gntts,Elaefiair 6nn$g& ttgfl nnElatg?ebon:.
(2) @clilt- atfi&a g:as GaLsth aLnqallair euoas,eow& sffqbggJ.
(3) gl7 atnul g:etea,fian 6)oor- @ud;oiueairtl& eS$ getfl GtatuufiarctEg aIlflgenb.
(4) @\U anq ge$a,Pan ugSnair @anohaa:g$ern aeoratcne4cair gt0rdu@ti;i3ung upsasuflae'$gte'gnaa

agpnu@flanpg.
(5) nnpn ilatdufil;iJ)ettuftet: glry atnq g:',t:ea,fian @ant @w&auueahL1t ea$ e1$uftargb eLgaagg.ltd

e1$srjtflairpg.
t#:#ilirj$J*frigJii*itFlJfguiltrgt*l4i.d-.:J:. ?,Utt- +E+' l1lril::' !*:!i:!:!i:!:iar::.+:i!i:iii:rl::i**::l
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gryuuLL Geganatoaw & 6(UgJ6.

@ +Ge ryanarcaw ggGt ry nL-6la c4 w air aqr-ah
Ge'laaatuJlefl a,b,c 6r6w& gflaauutL- Cl
AV$un@b aretflannullair @t fl@€

a

gn&sth4flw,i *edatgair Epeuth !t
etgtoa*,m oH @e* [0a,, dt f6] 9H., ttc,_cH^-c-cl
(3) a>b>c I 'E",(l) b>a>c

(4) c>b>a
(2) b>c>a
(5) c>a>b

25. @ryenwetrg gn&anfialeflair @wAsallweb ub6tJ Aairatlgtb a.fiEtaafia ag1 roaiannananrgJ ?

(1) gtg g'n66g8air efgg$an .q6D@ etggnaag$air gt@?nnggnnot etilaeufrcb gril&qahetg.
(2) enairu@g@w @L@6nn$gnnew @ryenw66r& €LD6(irunLoa_.u uwairu@g$ orggr&ag$avgtrh orJg7

$fianm sewflga Ganeaarcow ergggetnth.
(3) ereiosn$ gn&srJtaafletrgth aigriaeh "s1$aflkgtb 6atuu@clclriultan e1Safils$lanpetr.
(4) gV u6bu+g gnaag$ah glL@?anggnnet efgtb creiconi utgaefletgltb eJgr;to,ofiei; gritduleherg.
(5) gn&flaofiair @gnr&s;k Gte$lusah nnEltbGungl 91ry gn&a$$air 6I6trD eAS nnEl&pg1 .

26. pentaamminehydroxocobalt(Ill) nitrate gtat;r eftwnatr @aenwatr& @gfik
(3) tco(oH)(NH3)5lNo3)2

27. @aitgwti: gsarcb ubdn _Jitanatlrytb a.figaofrcb 619l L6lli6arlwn66rgJ ?

(l) @estglwt ottotfluJlc;b qllbgt Li2O, Li\ 4&watfianp e-eahL-nArgdairpgl.
(2) @eStElwn gW Socirro &:gqs@i anuGeorfipndu LiHCO, g zoai_'n&gfl6,nDgJ.
(3) 6y@)66rw s^Lt-th I g)6f yGansfisorflglrh unfi&s 6tEt^i, 6)a.lplu6 @@Dbg aLe$toonulrai gn,hatit

LIn86tirpgl.
(4) @e$tgwtb anuGeorfigl @atuuggpg zglSwnetrgl.
(5) @estgtwri: 6nrpggcabA derrtunn&suu@tbGungl gGry 6rnut6ilns O, eg ggdlairpgJ.

28. GtnGgefiah gGetnfGeorfipu 6un$tg1ru$$etr gtlq ut4astwt tllairatrgaLasretbdleb erg; eflwns gfls,A;tnDg ?

(l) [Co(oH)(NHr)5]No3
(4) [Co(NH3)5(oH)]2(No3)

(2) [Co(NH.)'(OHXNO3)]
(5) tCo(oH)(NH3)51(No3)3

(1)

(2)

(3)

Ht(\( \nCl-C + Cl-Cl +
I

CI

CT,,----.,2-.
H-C-CI + Cl '

I

cl

Hl/'\ r\,
H-C' + CFCI

I

H

H
I

Cl-C-Cl + Cl
I

cl
clt.H-C-CI + H

I

CI

H
I

H-C-Cl
I

H

+cl

cl
H_C.')r-clG _

I

ct

nnpt Gtatdupo,evultai: $q sqragfla: Fe(OH), @erf
S.0 @atqDSgJ 9.0 gs .elgafltauu@tbGung filOH;,

(l) rcrrprrgJ.
(3) 10 gl6b? g1q mrisnab gm>pannt-u1th.
(5) 1000 €)6eil @16 .r,LFJlanail' qatparcntu1th.

+ clz

+H

aang$pair Gtulg&a$mg& a1gga. aeaqee'S)e,rir

sa;, " rryflpafi 6tu1ryAath,

(2) 100 6)6lt gtU tDLFia'rab et€)6rftegth.
(4) 100 @)rf gtO mnianeb gapaLeotulrb.

(4)
,c,1--..a-.

H-CjCl + Cl
I

CI

CI
t.=_.-_ H-C
I

CI

cl
I

H-C_CI
I

CI

(s)

pH29.
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30. etgy &prysoxflotr ancrc;i: frpnnaneuuftair ug$ EGn sniut'(hehetst.

nt6'!"@b]-

(c) (d)

Gan@aEgAgftw @t atg6lqart pneairrei;a'aac,t d
?

GroGa.r (a), (b), (c), (d)

atfldutnisefinb *gl

(a) (b)

eratrA gflAsuut@eftet
Li ry 8 6 6 ggt 6u u u @ ggJ A p gl

AairaLg5tit

6
5
4

n=l
(l)

31. rflairatqgrh .gtwaaflei: eapggeair

(2)

etg,teflargrh a$5a,

:o:il ..
H-N-S-Qtl

H :O:

@L€tGw firp orairseh 1q:anpGw

(3)

etgtto{lotglth

(5)(4)

(l) -3, +2 q@k.
(4) +1, +4 q rb.

32. NO2F GD6o? eftwneor aLtoantjq& @Sflrb
:o: :ii:-
ll .. lz+ .. -(l) :n-N-Q (2) :t'-N-g:

(2) -3, +6 41gth.
(5) +3, +6 4 th.

:6:
At..

(3) :F-N-Q
:o:-

+ l+..-(4):F:N-Q:

(3) -3, +4 qtr t-b.

:ii:_
I ..*

(5) :F-N:o

(3) 
pi -Pr 

=Xn
PA

33.

34.

H2O2 @6dr @@ 6ne a,r,ri,ryee,tllair 1.0 dm3 q66rgJ gl7 (gppnev s.Lru1rflal&1g @oudunntaduLrgl.
}ateflaJltJuLt' @Ldic.r,oflair acwaLotrr,4 6.Aat.et. gl6n 8.0dm3 ge @fApggJ.HrO, aaleofran }erflat
(moldm-3 @ot,; 144.Oo,,.9/. gl6t, Oz gtan g@ ({;eJt6,ir g'66t6tr6tr6tt =22.4dm3)

(1) 0.31 (2) 0.3s (3) 0.62 (4) 0.7t (5) 3.2

A,B erairgtb @g 4alluuptqefior e,anryDunaira,efi erebew all&genfiaofigtb aapg @a-lridarafi e,mtgeeilaarcn
tet&tnagdairp66r. gg gryOuLt- GtaLuuflcr;,axll60 A, B 4&w grw aaaqJunairaetflair qpllwg:&sriseir

1g:rllp3w Pi, P; qgb. e$g @atuufior,euuflc,u o;mrJea,'Sloit Ar,B 4flwatbdair geb tfilaieiitjta;c;h l-r,olpGw
Xl, Xu 4grh. aanryegluetir enfiana:una;: @gegthGungl 4allwat-jlrrltgufilc;i; A,B 48wat|tfian ug$w1g:&srflaeh

1g:apGw Pl, Pu qgth. s4gg@6w g@ Agn@flagn tllanatgrh sewflga Ga,nanaLa'c,flc,is ergl erflwneugt ?

(2)

(5)

(1)

(4)

Do DI B -T B
-.T-=xAP;

Pi-Pn _, v
- I-A A

DorB

(a (b (c (d

( (b (c (d

[ue. 6 gu unqisa



-^rrCH"NH"(3)q=-i'' q'cHo 
,

o
il

(5) q"-NH2
cI{2oH )

ti!.$.g:i:iiii:i:+i.a.:i:ir

6efigGung1 g(O SpnpD
gleahar fip$e&wgJ. efpg

(5) SzOrt-

(5) 2s

aLt20t0t02-T-\

glu 6116,6 e!66rw6)66r nngsryth @sneaht @i zuoou HCI sreot gn&arht_1i1w&
atnul &mt-$gg. @aLatnul elLfteunn&du; KMnOo @e$ Ggntit$g attgs't_r4$ gneh
.sleorwair tJlairaLlgeteoru fi flc;$ wngra @ 1ry&aanttngl I

(l) so3- (2) so?- (3) HSOt (4) 52-

Aevui:gt 6n nng61 g!&irgi C*+, NOt, HCOI, Cl- elwairaeaots 6;,anr;oilrryrgougns& anoowittLr-g1. dnflnfi
Gtaba@eaot& anLtywnai uwairu@gd $r nn661undr 25.0cm3 ugpg g6rfigj 0.010moldm-3 HrSOo zrcrr
fiwdnqe 6edwuuit-g1. .st6n6n aLnflitq 5.00 cm3 4a @q$gGungl searyee$tair fipb n@eeito{tW4gJ
@et@6latiuna nngXwgl. CaCOr(mBdm-3) ga r;r@ggaq*auu@th e666rpgt $fiair fir;aeuufteb r;tatrol,^
(Ca=40, O= 16, C=12)

(l) 200 (2) 100 (3) 7s (4) s0

ooilil
CH3-C-CH tCH2 C-OCH2CH3

Gtr,Gau gryiuL-L- gntagg6u X CIerf

(l) /i,oaawne,tr CH3CH2MgBT lzeDU nqD

(2) H+ fli,zo
aLL-anit1

OH
I

o
ll

cH2cH3

OH
I

OHotii(2) CH3- 
?-CH ; CH;C-CH2CH3

cH2cH3

(1)

(3)

cHt 
f - CH lcHtC--oCH2CH3
cH2cFtr3

?H ?cH2cH3
cH" c-cH^-cH^-c-{H 

2CH 3,l z z 
I

o
IP(4) CH3-C-CHrCH-1-CH2CH3

cH2cH3

(5) cH3-c-cHrc"r-Y{H2CH3
cH2cH3 cH2cH3

38. Aahatlgtb gn&a gqgnilmst a1ryg1a.

cH2cH3

OH
I

F, Q gdu;eur 1g:a>pGw

I6YCONH'

-corH

(l) LiAlrt
a-frtni-

r6Y'cHo
-ra

(I) [6Y*, I6YN=CH€
-cHroH , qcHroH

-r..-rrCHrN=CH{Oq"rrot(2) ral4"'*"'*curoH

O|_
-^-.!-N=CH<O)tot.*cHroH

CH,N_CH

CHO
(4) q

4grb.

cH2NH2

cH2oH

[u&.7 gn urqaa
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O 39,40 4Au eJleornhaeir tJlairaL6h urfl(Senpaaatrffiw gl+iu6)Lwr6& }a,neair_anaL.

@@ ugnaggtb S 6]@fi GtaLatt3atEt ?esrapclflair @@ Gtgnrg ggnadw a;6aq€6ba;6ir $fto;t gwnfi*suuLtgl .

Aa&etrq @atGtatnlry amgeglb lgGeflnqGun(qtair pairpnas rgglaauuL-@, enfiaaa.l,cli,La .g!6aLw aftrduLrgl.
ugnry$gth S fiflglti: un7.is6& lgGennryGuntdlei; a;,@gevnst aoarywg9&691 . .stgl 6ftGa.n, rgGonngGttnfirGan
or pg $1 ryenweorg gnaags fifgrh zLu@aL gei:r,ac,o.

39. Gniryd$g ercfleorctsaoh @aLGtatnairflgb Gegoor eptgangufteb S O*? 6e Sta$rg (Y-ete€,) argpGq $ql)Jgoagufteo
S g)uoi 6*,it^t (X-s/{ie) gfi&anut@, 9tA .g*gaagaeflglth S g)6a:r ur]fl@ .:4atgnaffi&aiurrgl. Gnfi
gdgg @r6aUL-t ubdt:t tflaiaL1ryi: a.fiE1sefiab 6rgJ L6air6a-rrwr66tgl ?

(l) 6)r6aUL! GprGantairpl.
(2) atoaVtllair cftal daLiufieaannw& eni4gg).,
(3) aLanrytJlair sllq flq@tgdapuftei; S g)*i elgartlhgrh ?eflaaaflab elSafte$ahpgl.
(4) $ii umtullair aeoratane4 rgaapultbGungl aLaaryAah efia1 geapdetirpgl.
(5) @r6oaLt zfiug$tunglrr.neti (origin) Oeoua;glareoeu.

40. @tU "gtaLgagaqagdlatGu S @oor urntL@& geowath P srb (P>1) aro qtrgth. enflaaea&g $raL7ao'tq,
gGdrnryGunh et6)Jg6og 4ewatfifiair aeoraLene1e,oir lganpGw Vr,Vo, q56)trh Gtgnraa$$tGa,v (en$taaattg

1g:airetrne;b) $tettgagunglb, eafleoev&rgO [taheornou $ratWogut6$ er@€]u1th @Abg S g)*i geottlap,eh lqapGw
m, x 46atLh @guttan, tfraiatlryrh GanaaLserflett 6TgJ x g& eftwne, Ary$dgggJaruu@$gl8anrpg1 ?

/r \ mPVo, vu,(r/ Py-% (2)#* PVo, + Voo

t-1 I * vuo
(4) #q (5) ^ vo,

PVo. + Vuo

O 4l Gtgnttstb 50 atan,yqofuotr aftmntstq,&anr,tr aaflalglggei:esir:
4l GtgnL-tath 50 euaqu!6h6n afleorr&soir g6tJGo':r&irEl6@b (a), (b), (c), (d) aglb pff@ir(g Gtgfte4aatr

Sqiui@6i16fl66t. e$rpryJail g@irry 9@ggnft66tgJ gt6$6DgJ @airas*g Grrfiu[.aau $gggnneuoaer. $lgggnneor
6 gftataL f Gt gfile4 acrlcln g G gry pA gA e6.

(a), (b) 46war nnggrytb glqggnneoreaetGtweofta: (l) @eur rfg1D
(b), (c) 4&weor nnggqth glqggrcne,srcll,atGtwc,ofto., (2) @air Agln
k), (A 47&wasr nnggqh glgggnnetraatGtweofrct (3) @tc,;r LSgJrb

(4, @) qdweor nngfirtb glryggnneoraerGtwefieb (4) @air 6gtn
Aary1 Gt4fialestflc,dr r;c,wr3a,uorn Gegnnownito,Getn S1g$g'r,nr,orau,aL?weaflert (5) Oorir rfgl6
zngl aftrrl,t$gnefiai; 6an@&siuLr et fla4Agga)arge,aeotnw aJtoaL-olw& rgfiuj@s.

@nfu,flw et$ag$sb agry&ah

I (2\ (3) (4\ r5)
(a), (b) 48wet

nng$ryb

SlryggnneoreoaL

(b), (c) 4flweor
nng$qb

$q5ggnneoreaaL

k), (A 46wet
nng$ryth

&tngsLnne,srdac;tL

(d), (a) q7&weor

nng$qb
$lrygpnneoraat

Gatgl dgflapaflair
or ea&Gew n G e ry nneor d aGet n

AtngsLnneuaaett

41. omsfl ufiglu AairaLlryn a,fuptaefiart orglfoeau G;'ealgtutywnewgl/Gtedtglu+ulft66trll)6r ?

(a) .stgJ gi @ryenweng pnsag$air 6,atuualehEg6aD6aw nnfigdairpgl.
(b) etgr @ry @ryanwoorg gn&agSan elatfi ea$oawt goopa&airpg1.
(c) stgt gry @ryenwarg gnAaggaiGungl g1aryuu@atget:ana.

@ .stgJ {rrlfla;>c;ufrd gh @ryenwaor$ gnt6@6,n {!p6,h(g6g gnt"s@anglth dangtag gnbs@etrgln oJg&o,r,oe.z

@Gq anry666fluJlowne:t 91 $s.ftAae 6efi 6tan pg.

42. g:a:wita'etftart titair?r,wsflwdil4 ufiflu AaiaLlgth a.figtaefiei: ag1/arr,olaL LeaieaLnwnouglfzeahoanwnlltll)c,r ?

(a) fierilAeo$filwe;unowgl @elffiUairtww$ ganeofLrh an1ryary@na @q e@y6,Jt66t ryrtlGmw aLoarywgl&aLu@tlt.
(b) gg a,rL-$$gLehGet gxtariaorflair t1anGtew$flwev4u 6uglnneorrlsoh a.ttg$db 81jd3pna6ta Ocreuglro

Gung s1$afl&Sairpetr.
(c) @a$$ryaire,e;fi flLL-ggt-t- (q(ggn* fiauuuuL-t- Oa;orfl ffi) L6oLw .stg1666tflan dc,fiG;,aorgftwei:au

dup]wrcornittsir Egre BryuuiuLr- Oarctfl ffi aatw etgtl*sdn*it tEah{3eor$flwet:4u ituElnnoorieaflgn
unryaa zwgatnetgngh.

(d) golg unnEL-@atg1d rf,aar,wu-frair .glweoflweitu .gtu-flaac,vorrioau zeairnisgth 6)tO slgu.lraetfleorglth
t0tairGar$flwekqaq&$mrGw vehon allgSwn+th .s1$aflsgbGungJ et0sftAdairpg.

43. uei:ugg7wrfiesir ufi$u tianatlryth a,fiElaetfle;.t ergl/aoau yeaiannwnotrg/zeanoa.r,wff66rclt)6u ?

(a) dGetrnck - Gunnaryanar@ ?aLuudAefgb uduulg$wangth.
(b) CH,=CH, 4eorg1 Gi,unr,,56)u$erlooerr (Gtune$lgfuir) ueowrntrgaryfug aLrrl uetsurg$wntsggryg aru@flairpg:,
(c) @trfut @p:u,i^ geitilaLnlry t@a4gth .e6,&g1th @g anuetr-snuetr SlqL-@L-u rllanc,wruucr;ir voirc,toor.

@ duner5t@tpfair (Polystyrene) qGqnt6@ir @ry flp$o,cgflairpgt.
s::ds/* EE$F$fj$tr+ii-$?..\ii:iri!:!.
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Gn3av gguuL@eftan nnfipai: ergewneb

no 9lBo\.^/
-----+ I

I

Br
deitwduretnth ?

(a)

(b)

(c)

I)tH"

6.

NH"

6"

PCI^

45. tftanatlgt-b GefioaaLsoaetr&

_,\/CH2NH2(a) ai

Br, NaNo2/HCl cuCl/HCl
' 0- 50c

Br, NaNo2/HC I cuclr/HCt
-, t

0- 5"c

Bt, NaNo2/HCl cuct/Hct
r l0'C

5@9J6.
T

(b) 
@'cH2NH3cl-

/\rCOrH(c) tgj
I

NHt

Gefa>aLsaft wfi66)@t ?

NH'

o

@

_.\/cHrNH,(4 QJ
I

CH,
I

co2H
rflair aL 1ryrh 91 at gn c,tfl it q aofi o db ewet p@) pul th sn L@ th

(i) NarCO, aasegltair CO2 A an@ana6tanpg1.

(ii) 25 "C g)6u NaNO2 e-t-glh &gn66r HCI zrg1h g(j arnullaa.r aft@allaflairpg1.
(iiD Grr,Gett Gengareur (ii) @att1bgJ @ubp a,anse;;b, #lflg"n^t \CrrO, LLart @;ngjgtntsuu@thGungt

g!1ry u&6n€ fip6 a6,oqe6i',a:g g1ry6tetrpg1.

46. gg fra:t&$: @trythqs gpndu unoogullc;ft @g zGo.)nsro M g a1ry&Sufrcaowuugair g:oui: eltrgg:nwu
unangullei: cttfluLt e1fiu@anng$ g@Aaevnth. Gnpgdgg Gtewairlg:anp ubfln Aanetrgth a.fig1/a,fig1sofieit
a g1/ereac.l e-crdlan,urwnr;arpoirgn p

(a) yGeonath M q*gt Mg 46 @gaaanb.
(b) yGevrsth M q*gt grfiGwfipggfig zt_u@AqnpgJ.
(c) p-Govnsth M q*gl Cu ga @1ry&aevth.
(d) gpndu unaguftair Gnfiuvdfieb .slGpnr@g gn&ath par6ug&anpg1.

47. 300K €)a) @U stcll,Lg, G)rgllo,tn66r un$Sqg$6b He, Ne atnulaaeflair en gfieooftalsl;ir yr;heneu. @gGgn(gd
ubdn tllairatlSth a.fiplaeileb erg.l/eroau veafianwnetrgtpeahanwn66r@)6)r ? (He - 4, Ne = 20)

He apoi:a eflah er e,afic,otftir,cll,s
In\

Ne goela orfled c;c,airc,wflilroa

(b) @6 atnulhsotflatrglth u1g$w1g:&arfiesi enth.

t-\ He @err stLrygg He @err etgJg flc,wftat
\L/

Ne @ert eLug6 Ne @err etgtg gqffiat

(.^ 9(E He +ltglto,Jl6lit $)orr @)ua+e uu.wqe etgfl He 6) err .stgtg Seooft^t\sr' =-g16 Ne .qgtJ6-ftrln @oolt Slwhs,uueaiq& etgfl Ne 6)eoi stgtg $r,ooftat

48. Gtsn$$UnGtJlU)@p 6)t+gge$lr,ornc;it @trrer@,66r (essential) eraahilr,wtita;otfian tft7$6g@dt11 ufiflO fiairaLlglb
a, fi p1 a,cficb er 91 /er cou e flw neor 91 /e rfl w notroau ?

(a) drnr@r66t e;c;aiGi,r,rri,d flrflai: <qbpna& aett5tfiwatlefietgna @tWet Go.ronn@ro.
(b) 6,rtrtrr;ot66t c;c,airGtr,rrrlul fl)an dan$firl;taxllglrb unfiaa$ pngvpg Gtan$fir,oeocllw& Ganr;owLylgta Gorrcrlrr@ttt.
(c) 6,r n &@)66r er c,airGt ew fi $fi cli; aex egt1w eitf aseo n ggn a @ 1q &a Go;orn@rn.
(d) {56Dcll)Gtt c,uoflnc,aitets eKge6g'6)Gi) 100 "C @}gyro Snpbg g1g ilaLuuScll,owfrc;i: Gtsnga,gth.

lu&.9 au ungas
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49. Fesoo.THro ubdn otaireulgtb a-fig1aafieb erg/"',aL eftwnewg/".f1wn66r6a.,) ?
(a) elgl 666ran66r$gegflw ugiundallo;t 9(U qqttu (primary) Swnnnatt uwairu@gguu@Aanpgl .(b) anfl u@ang1 gpbflW,hgbGungSl FeSO 4.7H2O ueitrigsefi afia:gpnna ungtb.
(c) stgt r, [relcpu ] e-r-err g\u 66Dtsp atgutymaLg glryardrpgJ.

@ clgair $ne aeaseais KI e-r_eot gnearhtlftpgl .e1wrcaewg gl7il&npg.

'qgJe aLreon]anu$ gedltulrifrutg @p&a8 gpntfusrgt-ewneo uffiengaor,orullei; al;air@tt+gg Gpry& a$vaoir
ub0o tfiairatlqth a,frEl",otfldit ergl/ero">aL L66tr6onw'66tg/e-n,afian',wff66t6oar ?

(a) .s1aat d|1nt-@e a$fisqt-an glgd,a,a @tWqq,b .e1Gg Garcam gJ6r61t8@66)Lw d\gtrL+D(gu tltairewneb
@ Wqg,h A VG ge g$cn aneaou u@ th gJ6t S659 Mu eu n g1O u ngb.

(b) =s466w gtgoltsstfte'itgfu| .epin:g gnts^geafte,SWng @ta,#ry6dr66h @#B&iu@atgawna: e-ewrtneairpeor.
(c) e@nat 6$ atnqaleb goJt&utgng $c,odfla;r;ftdtr gewfl&saa,a;aan& ;sncli@oiloneor.
@ -elanat taair tlag$emg1b anpgti qa$$anngln un$&auu@atg?eueoeu.

5l Gtgnthab 60 ataryqetrm alleontsgt*;nalr sl$aryggdr€an.
5l GtgntSath 60 arerl,qu-!6ill1t a{l6tnnts6h @;;bilatne&pg1k @try,;a1@ apgtseir grJuut-@ohenetr.
ctlLt-oueaevwuitdr't e-oftq (1)' (2)' (3), (4), (fl 4aw Gtgflo4aefiaitlrypg ge;taatn1ry ffiewnaqagLh gquuL@6h6n 6)(0a'figlaqegth .de,e4k dprturat Gtunlggglth Gtgfreaatg dgtJrpgJ Aunqqggnns darggnefir! 6flua@s.

50.

o

Gtpfq4f,rr 1g:ganb a^figt @qa,6rL-nth €^bryl

(1)

(2)

(3)

(4)

(5)

yevfian
p-eahmu

yc,aiano

Gtuntit

Gtunit

e-66ri66,tDwn6 @tAbgJ lgsgetnb e,bEJe@g $6ggnnm aJtotilafuigg g$6rgJ
e-66ri6olDwn5 @WbgJ 1g:ger:ni: e,pgegg $rgggnnetr afleneagagg gAffggJ
Gtunit
yedrqta

6unA

5l

(gfi@nth €^bgl @qdL-ntb r^frgt
aanryb Aetreoteu& etfung snueoflerir g@ LJtDg@uu@6-rft

$eb.
otnLvrh gfi @qnLeS eitanjunlgtit; $1a6 ga;AaLn@
atruair e!66gta1b pnang GaLgl snuair .gtgta6E L6th
u rfl $L@at glaL et aL n su tllaac,w $gleir et ew.

Gtuairtcofletr 61 ptLAw ai:t1g gtAarit esh @ a,t:g$ ry air prur
tIl rr Sui r@ g gn &anfl aet ngrh.

Gt u air d an 6, n @ et $8 ry an s,r,aen t 6 a,nevir@eiron g,t : @l DO
6n $1a@q66rs6nl66r eesg @@666rg8fi angewrLona @asu
6uair4gtttg gry e_wq zglgfioaaww eptflS:Aanpg1.

@Lflceofletir lgsga .elwetrn&se et$ anpgryeeaflah g:geit
.9lweornss& +Agfigltb unqtsg gnlp ggJ.

N(g) 9ol(Epgl N3-(9 a zeffirns,lqerSglth unaa6
O(g) @taJt6pgr O2-(g) g zetirrntigalgD@ti
@@,ppg c!6tr6t! e&$ Ggmeuuu@&an pg.

2A(l) +38(g) : C(s) + 2D(g) erairglh gne,agg&ir
enPaaet nngle0 Ko 4,etr1t D uJl&n Gteda$g Gpq
alldganth.

nnpr GtaLDufrc;aa;,uJIgltb nnpnis aareterctJlgtth @ft
$1eu-{lw atnuqal}air etlgAaLh .elgerir Gefia4ilg
Gpi allflgercLb.

wngrul@1Gtn-l1q Geq66)o,ruf.r6tr fiw n 4Ss deu_ualoirgatp
91 dlt q66,t ufitan fiw a$ ge,c,or GoLuud4oftqja pb1q& enb.

w ngnfigLdnr(tj U6D6#66r tSeeath z-E1$w new pc;ac,vuflot

.slgair flwn 45jr,a GtaLOu646hW6aD g&6lwnrgrh.
HF(aq) q66rgl qtaaalrw Eg7sedr o1al,ew. @arflg16
unfi &a anc,t5lclll.r,w nev .e1 6ta:nngtb.

H-F r-fooeuruLl 6/6a66rw Egq66th .:tleveai tfleolc,wutl
aerflglth unfiha pagatnewgl.

AgbG pextledr 6angft$tcll,a.l e1e pGpneoflerir iangfl
fianavullgl th u n ry &a a_w vat nat 91.

rf/gfiGpctnei: o rfr6o666tuLlaloh nng$tryb @gargtj:
.S1Gg GaLam "elePGpneoflab 6 tllanewutlsEgtair
@lU TE tflr;o,e,wutlrh L6ir61rgl.

Egff66r HrSOr 9ourgUro t6l ,aa,wnal- KI uJ'leog6
1g:aheoftaeull6D KIO3 gd uwahu@gg? NarSrOr. 5HrO
6@, U g6)6D fi w net etet n &alasn tb.

KJO3 q66rgJ Egn66 H2SO4 g6b? goefeufteoeuu.fleu KI
zL-air gntat1flbgJ :r!wLr-cl.;66r aft@efie,8tair pgJ.

Ca(OCl), q66tgJ 6aLaflfig1g gn61fl6$ gl7 6,pn6 e_oiren
gi$lGwfigln;t algeftwna @tryagth egg Garcaen @1ry
6 pn fi 91 $t A w n ao4 tb u w erir u @ ggt:t u @ 6air p gJ .

er ci;etn Gtanfl fig1rn alryaItaEgb gL€tGw pp @ wui.t_t

saaen s Gl an c,air@eh en ar.

NaCl geurgl MnO, goaureuflooeufloit GteSIg.e; H2SO4

_3!- Gteu D uG n frEttj{3 u n gt Cl, aL nqamt LntrLn &<gth.

cedbg HrSOo @eUlrb unssa MnO, eLeorSt g16
ane$lqtnwnew @r€rGw frglnn a6aftw ngtb.

52.

53.

54.

t5.

50.

57.

58.

59.

60.
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qafifig66t glLLan6o,66v

I

2

J

4

5

6

7

I
H

2

He
5

Li
4

Be
5

B

6

c
7

N

8

o
9

F

10

Ne
11

Na

t2
Mo

l3
AI

t4
Si

15

P

16

S

t7
CI

l8
Ar

19

K
20

Ca

2t
Sc

22

Ti
23

v
24

Cr
25

Mn
26

Fe

27

Co

28

Ni
29

Cu

30

Zn
31

Ga

32

Ge

33

As

34

Se

35

Br
36

Kr
37

Rb
38

Sr
39

Y
40

Zr
4I
Nb

42

Mo
43

Tc

44

Ru

45

Rh

46

Pd

47

Ag

48

cd
49

In
50

Sn

5l
sb

52

Te

53

I
54

Xe
55

Cs

56

Ba

La-
Lu

72

IIf
73

Ta

74

w
75

Re

16

Os

77

Ir
78

Pt
79

Au
80

Hs
81

TI
82

Pb

83

Bi
84

Po

85

At
86

Rn
87

Fr
88

Rr
Ac-

Lr
104

Rf
105

Db
r06
So

107

Bh
108

IIs
109

Mt
110

Uun

111

lhrrr
tL2
Ihrh

I13

Uut

57

La
58

Ce
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