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Wmfoia (  

 wdj¾;s;d j.=jla imhd we;' 

 fuu m%Yak m;%h msgq tfld<ylska hqla; fõ'  

 ish¨ u m%Yak j,g ms<s;=re imhkak' 

 W;a;r m;%fha kshñ; ia:dkfha Tfí ku fyda úNd. wxlh ,shkak' 

 W;a;r m;%fha msgqmi oS we;s wfkla Wmfoia ie,ls,su;aj lshjkak' 

 𝟏 isg 𝟓𝟎 f;la tla tla m%Yakhg (1), (2), (3), (4), (5) hk ms<s;=re j,ska ksjeros fyda 
b;du;a .e<fmk ms<s;=r f;dard f.k" th W;a;r m;%fha msgqmi oelafjk Wmfoia mßos 

l;srhla (×) fhdod olajkak' 
 

id¾j;% jdhq ksh;h  R    =  8.314 J K−1 mol−1 
wej.dâfrda ksh;h   NA  =  6.022 × 10

23 mol−1 
wdf,dalfha m%fõ.h  c     =  3 × 108 m s−1 

  ma,dkala ksh;h       h   =  6.626 × 10−34 J s 
 

01. zbf,lafg%dakhZ g tu ku ,nd fokq ,enq úoHd{hd jkqfha ñka ljfrla o@ 

^1& ú,shï lDDlaia   ^2& w¾kiaÜ ro¾*¾â  ^3& fca'cs' iafgdaks  

^4& fykaß fnlr,a   ^5& fca'fca'f;dïika 

 

02. Ok TlaislrK wxl fkdfmkajk jdhquh uQ,øjHhg wh;a úhq.au bf,lafg%dakhg ;sìh yels 

lafjdkagï wxl l=,lh jkqfha ñka l=ula o@ 

^1& (4, 0, 0,+
1

2
)   ^2& (3, 1,−1, +

1

2
)  ^3& (2, 1, −1,+

1

2
)  

^4& (3 , 2, −2, +
1

2
)   ^5& (1, 0, 0, +

1

2
) 

 

03. jeäu iïm%hqla; jHqy ixLHdjla we;s whkh ñka l=ula o@ 

^1& NO3
−  ^2& CO3

2−  ^3& SCN−  ^4& MnO4
−           ^5& SO3

2− 

 

04. ñka lskï m%;sl%shl hq.,h tlsfkl yd m%;sl%shdfjka yhsv%cka jdhqj ,ndfoa o@ 

^1& Cu + ;kql HCl   ^2& Cu + 50% ;kql HNO3 ^3& C + idkaø H2SO4  

^4& Mg + idkaø H2SO4  ^5& Na + idkaø HCl 

I 
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05. CH2 = CHCH2CHCHCONH2 hk ixfhda.fha IUPAC kduh ñka l=ula o@ 

 

^1& 2 − bromo − 3 − formylhex − 5 − eneamide 

^2& 1 − bromo − 2 − formylpent − 4 − enamide  

^3& 2 − bromo − 3 − formylhex − 5 − enamide  

^4& 2 − bromo − 3 − formylhexene − 5 − amide 

^5& 5 − bromo − 4 − formylhex − 1 − enamide 

 

06. my; i|yka ixfhda. wdï,sl;djh jeäjk ms<sfj<g ilikak' 

 

 

 

 

𝐏    𝐐   𝐑   𝐒 

^1& S < Q < R < P   ^2& S < R < Q < P  ^3& R < Q < P < S  

^4& R < P < Q < S   ^5& R < S < Q < P 

 

07. NaOH yd Mg(OH)2 ñY%Khlska 2 g la f.k 100 cm3 l ødjKhla ms<sfh< lrk ,oS' Mg(OH)2 

j,ska fldgila muKla osh jQ w;r Wvq .sh ødjKfha Mg2+ idkaøKh 5 × 10−3 mol dm−3 úh' 

Mg(OH)2 ys Ksp = 1.8 × 10
−5 mol3 dm−9 kï ñY%Kfha NaOH ys ialkaO m%;sY;h fldmuK o@ 

(H = 1,   O = 16,   Na = 23,   Mg = 24) 

^1& 12 %  ^2& 10 %  ^3& 1.2 %  ^4& 1 %  ^5& 2 % 

 

08. iïu; ;;ajh hgf;a oS A yd B my; mßos m%;sl%shd lsÍfuka A2B idohs'    

2A + B
                           
→         A2B 

by; ;;a;ajh hgf;a oS 1 mol dm−3  A ys c,Sh ødjKfhka 50 cm3 la iy 1.5 mol dm−3 jk B 

ys c,Sh ødjKfhka 50 cm3 la ;dm mßjdrl nÿkl ñY% l<úg isÿjQ WIaK;aj jeäùu 2 K ls'  

^c,fha úYsIaG ;dm Odß;djh 4.2 J K−1 g−1 jk w;r" c,fha >k;ajh 1 g cm−3 fõ'& by; 

m%;sl%shdjg wkqj A2B iEosfï ujq,sl tka;e,ams úm¾hdih jkqfha" 

^1& −33.6 kJ mol−1   ^2& −16.8 kJ mol−1   ^3& 0.8 kJ mol−1  

^4& 16.8 kJ mol−1   ^5& 33.6 kJ mol−1 

 

09. f,day legdhkh msßisÿ c,Sh ødjKhl oS ,ndfok j¾Kh ksjerosj olajd we;s ms<s;=r ñka l=ula 

o@ 

^1& Cr3+ - oï    ^2& Ni2+ - ks,a     ^3& Fe2+- ly  

^4& Cu+ - ks,a   ^5& Co2+ - ÿUqre 

CHO   

Br   

COOH   OH   

NO2   

OH   
OH   

CH2CH3   

^;=kajeks msgqj n,kak& 



3 
 

 
 

10. mrudKql ldCIsl iïnkaOfhka wi;H m%ldYh jkafka ñka l=ula o@ 

^1& kHIaáh jgd bf,lafg%dak >k;ajh jHdma; ù we;s wdldrh ldCIsl j, yevfhka oelafõ' 

^2& s, p, d yd f hk tla tla Wm ljp j, msysgd we;s ldCIsl tlsfklska fjkia jkafka     

   wjldYSh osYdk;sfhka muKs' 

^3& n, l yd ml lafjdkagï wxl u.ska bf,lafg%dakhla ießirk ldCIslhla ms<sn| úia;r lrhs' 

^4& m%Odk lafjdkagï wxlh n ys w.h jeäj;au ldCIslfha m%udKh úYd, fõ' 

^5& pqïNl lafjdkagï wxlh ml g ;sìh yels w.hka ixLHdj Wm ljphl ;sìh yels ldCIsl  

    ixLHdjg iudk fõ' 

 

11. >k Na2SO3 iy Na2S2O3 ñY%Khlg ;kql HCl tl;= lrk ,oS' tysoS msgjk jdhqj$jdhq c,fha 

osh l< úg tu o%djKfha ;sìh yels wekdhk jkafka" 

^1& SO3
2− yd SO4

2−    ^2& S2− yd SO3
2−       ^3& SO3

2− yd Cl−   

^4& SO4
2− yd S2−       ^5& SO4

2− yd Cl− 

 

12. khsg%cka idok Tlafid wï, jk HNO2 iy HNO3 ms<sn| wi;H j.ka;sh jkafka ñka l=ula o@ 

^1& f,day khsg%hsg m%N, wï, iu. m%;sl%shdfjka HNO2 ksmojd.; yel' 

^2& HNO3 m%n, Tlaisldrlhla fukau Tlaisydrlhla o fõ' 

^3& HNO2 by< WIaK;aj j, oS oaùOdlrKh fõ' 

^4& HNO3 wdf,dalh yuqfõ úfhdackfhka O2 jdhqj ,efí' 

^5& tlu f,dayh iu`. jqjo HNO3 fjkia idkaøK j,ska m%;sl%shd fjñka fjkia M, ,nd foa' 

 

13. my; i|yka ixfhda.j, ;dmdxlh jeä jk ms<sfj< jkqfha ñka l=ula o@ 

CH3CH2COOH   CH3CH2CH2OH  CH3CH2CHO  CH3CH2CH2CH3 

      𝐀    𝐁        𝐂         𝐃 

^1& D < B < C < A   ^2& D < B < A < C  ^3& C < D < B < A  

^4& D < C < B < A   ^5& D < A < B < C 

 

14. lsishï WIaK;ajhloS c,fha ix;Dma; jdIam mSvkh 50 mm Hg fõ' tu WIAK;ajfha oS c,h 90 g 

;=< X kï wjdIamYS,S whksl fkdjk ldnksl ixfhda.hlska hïlsis ialkaOhla oshl<úg c,fha 

isÿjq jdIam mSvk md;kh 4.5 mm Hg fõ' X ys idfmaCI wKql ialkaOh 182 kï oshlrkq ,enq X 

ys ialkaOh fldmuK o@ 

^1& 45 g       ^2& 90 g   ^3& 9.0 g  ^4& 15 g            ^5& 7.4 g 

 

15. 1 mol dm−3 CuCl2 ødjKhla ksYAl%Sh bf,lafg%dav fhdod úoHQ;a úÉfPaokh lrk ,oS' 30 A l 

Odrdjla mehl ld,hla hejq úg ødjKfha Cu2+ whk idkaøKh fldmuK fõ o@   

(F = 96500 C, Cu = 63.5, Cl = 35.5)  

^1& 1.1 mol dm−3   ^2& 3.1 × 10−4 mol dm−3 ^3& 0.88 mol dm−3  

^4& 0.56 mol dm−3   ^5& 0.44 mol dm−3 

^y;rjeks msgqj n,kak& 
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16. T K WIaK;ajfha oS   H2(g) + I2(g)                 2HI(g)  hk iu;=,s; moaO;sh H2(g) yd I2(g)  1 mol 

ne.ska fhdoñka wdrïN lrk ,oS' iu;=,s; wjia:dfõ oS moaO;sfha uq`M mSvkh P yd tu 

WIaK;ajfha oS iu;=,s;;d ksh;h KP kï" ú>gk m%udKh α fokq ,nkafka" 

^1& α =
Kp

2+Kp
   ^2& α =

√Kp

2+√ Kp
   ^3& α = (

√Kp

2+√ Kp
)P   

^4& α =
√Kp

1+√ Kp
   ^5& α = (

√Kp

1+√ Kp
)P 

 

17. P(g) + Q(g)                 R(g) + 2S(g)  

tla;rd WIaK;ajhl oS by; iu;=,s; moaO;sfha iu;=,s;;d ksh;h 2 × 105 Pa fõ' P yd Q ys 

iu ujq,  j,ska wdrïN l< moaO;sh iu;=,s;;djhg t<ô úg S ys iu;=,s; ujq, ixLHdj P ys 

iu;=,s; ujq, ixLHdj fuka fo.=Khla úh' túg moaO;sfha uq`M mSvkh fldmuK o@ 

^1& 1 × 105 Pa    ^2& 1.25 × 105 Pa  ^3& 10 × 105 Pa  

^4& 2.5 × 105 Pa   ^5& 5 × 105 Pa 

 

18. idkaøKh 0.1 mol dm−3 jk HA kï ÿn, wï,fhka 25 cm3 la idkaøKh 0.1 mol dm−3jk 

NaOH ødjKhla iu. wkqudmkh lrk ,oS' NaOH 25 cm3 tl;= l< miq ødjKfha pH w.h 9 la 

úh' fuu WIaK;ajfha oS ÿn, wï,fha ú>gk ksh;h jkafka" ^fuu WIaK;ajfha oS c,fha        

Kw = 1 × 10
−14 mol2 dm−6 &   

^1& 5 × 102 mol dm−3   ^2& 5 × 10−6 mol dm−3  ^3& 1 × 10−5 mol dm−3  

^4& 2 × 10−9 mol dm−3  ^5& 5 × 106 mol dm−3 

 

19. ;d;aúl jdhqjla iuankaOfhka ksjeros j.ka;sh jkafka ñka l=ula o@ 

^1& ksh; WIaK;ajfha oS PV ksh;hla fõ' 

^2& mSvkhg tfrysj iïmSvH;d idOlfhys m%ia:drh ish¨ mSvk i|yd ir, f¾Ldjla fõ' 

^3& mSvkh wvqjk úg jdhq wka;¾.; mßudj úYd, jk neúka jdhq wKqjl mßudj  

    fkdi,ld yeßh yel' 

^4& wvq WIaK;aj j, oS wKqj, pd,l Yla;sh wvqjk neúka mßmQ¾K jdhq ;;a;ajhg ,`.d fõ' 

^5& ;d;aúl jdhqjl yeisßu PV = nRT hk iñlrKfhka úia;r l< yelsh' 

 

20. 298 K oS M(OH)2 hkq c,fha uo jYfhka ødjH whksl ixfhda.hls' tys c, ødjH;djh         

2 × 10−4 mol dm−3 fõ' idkaøKh 0.08 mol dm−3 jk MSO4 c,Sh ødjKhl M(OH)2 j, 

ødjH;dj ñka l=ula o@ 

^1& 1 × 10−6 mol dm−3   ^2& 1 × 10−5 mol dm−3   

^3& 2.0 × 10−5 mol dm−3   ^4& 1 × 10−2 mol dm−3   

^5& M(OH)2 ys Ksp oS fkdue;s neúka .Kkh l< fkdyel'  

 

^miajeks msgqj n,kak& 
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21. my; m%;sl%shd wkql%uh i,lkak' 

 

 

 

 

 A, B iy C ksjerosj yd ms<sfj<ska oelafjk ms<s;=r ñka l=ula o@ 

 
 

^1&       ^2& 

 

 

 

 

  

^3&       ^4&  

 

 

  

 

^5& 

 

 

22. 2A 
                   
→       B hk m%;sl%shdfõ A ys idkaøKhg idfmaCIj fm< fiúfï mßCIKhl oS ,o 

f;dr;=re my; m%ia;dr j,ska fmkajd oS we;' 

 

 

 

 

 

 

 

I       II 

tu m%;sl%shdj iïnkaOfhka wi;H j.ka;sh ñka l=ula o@ 

^1& th m<uq fm< m%;sl%shdjls' 

^2& th nyqmshjr m%;sl%shdjls' 

^3& C ys w.h u.ska iS>%;d ksh;fhys w.h fidh.; yel' 

^4& fuu m%;sl%shdfõ w¾OcSj ld,h t1
2

=
0.693

k
 u.ska ,nd foa' 

^5& iS>%;d ksh;h k ys w.h II m%ia:drfha wkql%uKfhka ,nd foa' 

 

CONH2   

COCH3   

A  B +  C  
NaBH4     NaOH(aq)   

CONH2   

CH2CH3   

,  ,   H2O   

C   ONa   

CH2CH3   

O  
CH2NH2   

CH2CH3   

,  ,   NH3   

CH2OH   

CH2CH3   

CH3   

CH2NH2   

CHOH   

,  ,   NH3   

CH2OH  

CHOH   

CH3   

CONH2   

CH CH3   

,  ,   NH3   

C   ONa   

CH CH3   

O  

OH   OH   

CH2NH2   

COCH3   

,  ,   H2O   

CH2OH   

COCH3   

-    + 

-    + 

iS>%;djh$mol dm−3 s−1  
 

idkaøKh$mol dm−3  
 

log  iS>%;djh  
 
 

log idkaøKh  
 

^yhjeks msgqj n,kak& 

C  
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23. A kï ixfhda.h Na iu. m%;sl%shd lrk kuq;a NaOH  iu. m%;sl%shd fkdlrhs' A úh yelafla 

ñka l=ula o@ 

^1&      ^2&    ^3&  

 

 

 

 

^4&     ^5& 

 

 

 

 

24. A2B5(g)
                        
→        2AB2(g) + B(g) hk m%;sl%shdj i|yd iS>%;d ksh;h 3 × 10−5 dm3 mol−1 s−1 

fõ' wdrïNl wjia:dfõ os m%;sl%shdfõ is>%;dj 1.6 × 10−4 mol dm−3 s−1 kï m%;sl%Shlfha 

idkaøKh wdrïNl w.fhka wvla jkúg m%;sl%shdfõ is>%;djh jkqfha" 

^1& 8 × 10−5 mol dm−3 s−1  

^2& 3.2 × 10−6 mol dm−3 s−1  

^3& 8 × 10−5 s−1  

^4& 4 × 10−5 mol dm−3 s−1  

^5& m%;sl%shdfõ fm< oS fkdue;s neúka .Kkh lsßula l< fkdyel' 

 

25. l=re÷ fld<j, wvx.= cinnamaldehyde ys jHqyh my; oelafõ' 

 

 

fuu wKqj iïnkaOj wi;H m%ldYh jkqfha ñka l=ula o@ 

 

^1& f*a,sx ødjKh iu. r;a l< úg r;= ÿUqre meye wjlafIamhla ,efí' 

^2& NaBH4 iu. m%;sl%shd lrjq úg ,efnk M,h  m%ldY iudjhúl;dj olajhs' 

^3& fgd,kaia m%;sldrlh iu. r;a l< úg ßoS levm;la ,efí' 

^4& Zn/Hg idkaø HCl iu. m%;sl%shd lrjq úg ,efnk M,h  cHdñ;sl iudjhúl;dj olajhs'  

^5& fn%daóka oshrh új¾K lrhs' 

 

 

 

 

 

 

 

CH3  

OH  

H3C  

COOH  

OH  

COOH  

CHO  

C     CH2CH3  

CH2OH  

H  

CH   CH CHO   

^y;ajeks msgqj n,kak& 

C      O      CH2CH3  

O  

CH3  
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26. my; oS we;s ixfhda. i,lkak' 

 NH3   (CH3)2NH   CH3NH2      CH3CONH2 (CH3)3N 

(a)    (b)      (c)   (d)      (e) 

fïjdfha NdIañl;dj jeäjk ksjeros wkqms<sfj< oelafjk m%;spdrh jkqfha ñka l=ula o@ 

^1& e < d < a < c < b  ^2& e < d < b < a < c  ^3& d < a < e < c < b  

^4& b < e < d < a < c  ^5& d < a < c < e < b  

 

27. c,Sh NaOH iu. iajhx ix>kkh jk ixfhda.h jkqfha ñka l=ula o@ 

 

^1&     ^2&    ^3&  

 

 

 

^4&     ^5& 

 

 

28. AlN(s) ys 0.82 g l we;s N ialkaOhu wvx.= jkafka 0.2 mol dm−3 jQ hqßhd CO(NH2)2 ødjK 

fldmuK mßudjla ;=< o@ (H = 1,   C = 12,   N = 14,   O = 16, Al = 27) 

^1& 100 cm3  ^2& 500 cm3  ^3& 50 cm3    ^4& 10 cm3      ^5& 1000 cm3 

 

29. my; oelafjk ixfhda. hq.,h tlsfklska fjkalr y÷kd .ekSug Ndú;d l< fkdyelafla ñka 

l=ula o@ 

 

 

 

 

^1& fí%ä m%;sldrlh   ^2& Ælia m%;sldrlh  ^3& NaOH (aq)   

^4& Br2 oshr    ^5& f*a,sx ødjKh 

 

30. fnkaiSka iïnkaOj wi;H m%ldYh jkqfha ñka l=ula o@ 

^1& ish¨u C mrudKq sp2 uqyqïlrKh ù we;' 

^2& by< WIaK;aj yd mSvk j, oS W;afm%arl yhsv%ckSlrKh ù cyclohexane ,nd foa' 

^3& bf,lafg%da*s,sl wdfoaY m%;sl%shd muKla olajhs' 

^4& bf,lafg%da*s,sl wdfoaYh w;rueos ldfndlegdhkhla yryd isÿ fõ' 

^5& ;o ysre t<sh yuqfõ oS Br2 wdl,kh fõ' 

 

 

CHO   

C (CH3)2  

CH O  

OH  

OH  

^wgjeks msgqj n,kak& 

C   

O 

CH2CH3 CH3    C  

O 

H H    C  

O 

C   C   CH3   

CH3   

CH3   

O 
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 wxl 31 isg 40 f;la tla tla m%Yakh i|yd oS we;s (a), (b), (c) yd (d) hk m%;spdr y;r 

w;ßka tlla fyda jeä ixLHdjla fyda ksjeros h' ksjeros m%;spdrh$m%;spdr ljf¾oehs f;dard 

.kak' 

                             (a) iy (b) muKla ksjeros kï (1) u; o" 

                             (b) iy (c) muKla ksjeros kï (2) u; o" 

                  (c) iy (d) muKla ksjeros kï (3) u; o" 

                             (d) iy (a) muKla ksjeros kï (4) u; o" 

    fjk;a m%;spdr ixLHdjla fyda ixfhdackhla fyda ksjeros kï (5) u; o"  

    W;a;r m;%fhys oelafjk Wmfoia mßos ,l=Kq lrkak' by; Wmfoia iïmsKavkh 
 

(1) (2) (3) (4) (5) 

(a) iy (b) 

muKla 

ksjerosh 

(b) iy (c) 

muKla 

ksjerosh 

(c) iy (d) 

muKla 

ksjerosh 

(d) iy (a) 

muKla 

ksjerosh 

fjk;a m%;spdr  

ixLHdjla fyda 

ixfhdackhla fyda ksjerosh 

 

31. m%;sl%shdjl iajhxisoaO;dj ms<sn| ksjeros jkafka ñka l=uk j.ka;sh$j.ka;s o@ 

(a) ∆H < 0, ∆S > 0 úg iEu WIaK;ajhloSu iajhxisoaO fõ'  

(b) ∆H < 0, ∆S > 0 úg my< WIaK;aj j,oS muKla iajhxisoaO fõ' 

(c) ∆H < 0, ∆S < 0 úg by< WIaK;aj j,oS muKla iajhxisoaO fõ' 

(d) ∆H > 0, ∆S < 0 úg iEu WIaK;ajhloS u m%;Hdj¾; m%;sl%shdjl wdmiq m%;sl%shdj iajhxisoaO 

fõ' 

 

32. laf,darSka jdhqj ms<sn| wi;H jkafka ñka l=uk j.ka;sh$j.ka;s o@ 

(a) WKq idkaø KOH iu. oaùOdlrKh fõ' 

(b) jeämqr NH3 jdhqj iu`. m%;sl%shd fjñka N2 jdhqj ,ndfoa' 

(c) r;al< Fe(s) iu`. ly meye;s  FeCl2 ,ndfoa' 

(d) KMnO4 iy b;d ;kql HCl m%;sl%shd lrùfuka ksmojd .; yel' 

 

33. my; i|yka fldaIh i<lkak' tys mßm:h iïmQ¾K l< úg bf,lafg%dak .e,Su isÿjkqfha X isg 

Y g kï fldaIh iïnkaOfhka ñka l=uk m%ldYh$m%ldY i;H fõ o@ 

 

 

 

(a) Y f,dayh TlaislrKh fõ' 

(b) X f,dayh TlaislrKh fõ' 

(c) X ys bf,lafg%dav úNjh (−) w.hla o Y ys bf,lafg%dav úNjh (+) w.hla o úh yel'  

(d) X2+ TlaisyrKh fõ' 

 

X  Y  

X2+(𝑎𝑞)  
Y2+(𝑎𝑞)  

^kjjeks msgqj n,kak& 
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34. my; m%;sl%shdj iïnkaOfhka wi;H jkafka" ñka l=uk j.ka;sh$j.ka;s o@ 

N2O4(g)                  2NO2(g) ;   ∆H > 0 

(a) ixjD; nÿkl we;s by; moaO;sh whsia ;=< ;enqúg tys ÿUqre j¾Kh jeä fõ' 

(b) by; m%;sl%shdj ;%s wKql fõ' 

(c) WIaK;ajh jeäl< jydu bosß yd miq m%;sl%shd foflysu iS>%;d jeä fõ' 

(d) by; iu;=,s; moaO;sh iïmSvkh l< jydu ÿUqre meyeh jeä fõ' 

 

35. T  WIaK;ajfha oS  A(aq) + B(aq)                2C(aq) + D(aq)  hk .;sl iu;=,s; moaO;sh i|yd 

Kc w.h 2.5 × 10−2 mol dm−3 ls' fuu moaO;sh mßudj 2 dm3 jk nÿkl A ys 0.2 mol, B ys 

0.1 mol, C ys 0.2 mol yd D ys 0.1 mol fhdoñka wdrïN lrk ,oS' fuu moaO;sh iïnkaOfhka 

wi;H jkafka ñka l=uk m%ldYh$m%ldY o@ 

(a) m%;sl%shl yd M, ujq, ixLHd iudk neúka moaO;sh .;sl iu;=,s;;djfha mj;S' 

(b) QC > KC neúka C yd D ys idkaøK wvq fõ' 

(c) QC > KC neúka A yd B ys idkaøK wvq fõ' 

(d) QC = KC jkf;la moaO;sh bosßhg keUqre fõ' 

 

36. my; i|yka l=uk wjia:dfõ oS$wjia:d j,oS iqÿ meye;s wjlafIamhla ksÍCIKh l< yels o@ 

 

(a)  

 

(b)  

(c)  

 

(d)  

 

 

37. Sc3+ iy Zn2+ whk ms<sn|j ñka l=uk j.ka;sh$j.ka;s i;H fõ o@ 

(a) whk foflysu w¾O f,i msreKq 3d WmYla;s uÜgula we;' 

(b) whk folu c,Sh ødjK j,oS wj¾K fõ' 

(c) fuu whk folu wdka;ßl uq,øjH follska iEfok whk 02 ls' 

(d) c,Sh ødjK j,oS fuu whk úoHq;a pqïnl j¾Kdj,sfha oDIH úlsrK wjfYdaIKh lrhs' 

 

38. uv lsrK yuqfõ fuf;aka laf,daßkSlrKh iïnkaOj ñka l=uk j.ka;sh$j.ka;s i;H jkafka o@  

(a) Cl2 iuÑõfPaokfhka ,efnk laf,daßka uqla; LKavl iu. fuf;aka m%;sl%shd lrhs' 

(b) fuf;aka j, C − H  nkaOk úIu úÉfPaaokfhka  CH3 iEfoa' 

(c) odu m%pdrK mshjf¾ oS uqla; LKavl jeh jk kuq;a kej; ksmoùula isÿ fkdfõ' 

(d) odu wjika m%;sl%shd j,oS uqla; LKavl wjika ùu isÿ fõ' 

 

 

CHO   
[Ag(NH3)2]

+   

OH−/∆   

CH3CH2C    CH    
NH3(aq)   

AgNO3(aq)   
≡

   

NH2   Br2(𝑙)   

N2Cl   

NaOH   

OH   +   - 

^oyjeks msgqj n,kak& 

.  
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39. ridhksl Yla;sh yd úoHq;a Yla;sh w;r wfkHdakH iïnkaO;dj úoHq;a ridhkfha oS yeoef¾' fï  

iïnkaOj my; i|yka l=uk m%ldYh$m%ldY i;H fõ o@ 

(a) ikakdhl;dj yd m%;sfrdaOl;dj ta ta øjHhg wdfõKsl jQ ksh;hka fõ' 

(b) wdfrdamK j, ip,;dj WIaK;ajh u; rod mj;sk fyhska WIaK;ajh ødjKhl 

ikakdhl;dj flfrys n,mdk idOlhla fõ' 

(c) NaCl(aq) m%n, úoHq;a ikakdhlhls' 

(d) H+ whkfha m%udKh l=vd neúka ødjKhl ikakdhl;dj flfrys bka n,mEula we;s l< 

fkdyel' 

 

40.  CIdÍh mdxY+ f,day wh;a ldKavh ms<sn|j ñka l=uk j.ka;sh$j.ka;s i;H fõ o@ 

(a) ish,a,u NdIañl Tlaihsv idohs' 

(b) ldKavfha my<g i,af*ag j, whksl ,CIK jeäfõ' 

(c) ldKavfha my<g yhsfv%dlaihsv j, ødjH;djh jeäfõ' 

(d) ish,a,u jeämqr O2(g) iu`. r;alsÍfï oS iqm¾ Tlaihsv idohs' 

 

 wxl 𝟒𝟏 isg 𝟓𝟎 f;la tla tla m%Yakh i|yd m%ldY fol ne.ska bosßm;a lr we;' tu m%ldY 

hq.,hg fyd|skau .e<fmkqfha my; j.=fjys oelafjk mßos (1), (2), (3), (4) yd (5) hk 
m%;spdr j,ska ljr m%;spdrh oehs f;dard W;a;r m;%fhys WÑ; f,i ,l=Kq lrkak' 
 

m%;spdrh m<uq jeks m%ldYh fojeks m%ldYh 

(1)    i;H fõ' i;H jk w;r" m<uq m%ldYh ksjerosj myod fohs' 

(2)    i;H fõ' i;H jk kuq;a" m<uq m%ldYh ksjerosj myod 

fkdfohs'  

(3)    i;H fõ' wi;H fõ'  

(4)    wi;H fõ' i;H fõ' 

(5)    wi;H fõ' wi;H fõ'  

  

m<uq m%ldYh fojk m%ldYh 

41. N ys bf,lafg%dak nkaOq;djh Ok w.hla jk 

kuq;a Be ys bf,lafg%dak nkaOq;djh RK 

w.hls' 

ia:dhs bf,lafg%dak úkHdihlg bf,lafg%dakhla 

tl;= lsÍu wmyiq neúka tysoS bf,lafgdak ,nd 

.ekSfï Yla;s fjki Ok w.hls' 

42. jhskhs,a fya,hsv j, C − X nkaOkfha oaú;aj 

nkaOk iajNdjh ksid kshqla,sfhd*s,sl 

wdfoaYh mshjr follska isÿfõ' 

kshqla,sfhda*s,sl wdfoaY m%;sl%shdjla ;ks 

mshjrlska isÿjk úg C − X nkaOkh ì|Su;a kj 

nkaOkh ieoSu;a tljr isÿfõ' 

 

43. fidaähï f,dayh ue.akSishï g idfmaCIj uDÿ 

f,dayhls'  

Ok whkh úYd,j;au f,dayl nkaOkfha 

m%N,;djh wvq fõ' 

 

^tfldf<diaajeks msgqj n,kak& 
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44. nyq mshjr m%;sl%shdjl w;rueosh lsisúgl;a 

ksßCIKh l< fkdyelsh' 

w;rueoshla tla mshjrloS iEoS miq mshjrloS 

jehjk úfYaIhls' 

45. ldur WIaK;ajfha oS H+/KMnO4 yd H2C2O4 

w;r m%;sl%shdjla isÿ fkdfõ' 

WIaK;ajh iemhSfuka fuu m%;sl%shdfõ il%shk 

Yla;sh wvq lr .; hq;=h' 

       O  

46. CH3    C    O    CH3 ;kql wï, iu. 

m%;sl%shdfjka CH3COOH yd CH3OH ,ndfoa' 

tiagr wdï,sl c, úÉfcaokfha oS OH− whk 

kshqla,sfhda*hs,h f,i l%shd;aul fjñka wdfoaY 

m%;sl%shdj isÿ lrhs' 

47. ñksrka j, C − C nkaOk os. oshuka;s j, 

C − C nkaOk os. g jvd wvqfõ' 

ñksrka j, C − C w;r jQ ish¨ nkaOk sp2 

uqyqï ldCIsl u.ska iEfok w;r oshuka;s j, 

C − C nkaOk ish,a, sp3 uqyqï ldCIsl u.ska 

iEfoa' 

48. Pentane j, ;dmdxlh 2 −methylbutane 

j, ;dmdxlhg jvd wvqh' 

C odufha w;= fnosu;a iu. wKqfõ mDIaÀl 

j¾.M,h wvqùu ksid wmlsrK n, ÿn, fõ' 

49. wdï,sl udOHfha oS ZnS wjfCIam fkdfõ'  udOH wdï,sl úg H+ whk u.ska we;slrk 

fmdÿ whk wdjrKh  H2S ys ú>gkh wvq lrhs' 

50. BiCl3 c,Sh ødjKhlg jeämqr c,h tlalrk 

úg lsisÿ fjkila isÿ fkdfõ 

BiCl3 c, úÉfcaokh fkdfõ' 
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w;sf¾l lshùï ld,h ñks;a;= 10 ls 

 

 

 

 

 

 

 

 

 

 
 

úNd. wxlh ( …………………………………… 
 

 .Kl hka;% Ndú;hg bv fokq fkd,efí' 
 wej.dâfrda ksh;h NA = 6.022 × 1023 mol−1 
 ma,dkala ksh;h     h  = 6.626 × 10−34 J s 
 wdf,dalfha m%fõ.h c = 3 × 108 m s−1 
 id¾j;% jdhq ksh;h R = 8.314 J K−1 mol−1 

 

 𝐀 fldgi - jHqy.; rpkd ^msgq 2 - 10& 

 ish¨u m%Yak j,g fuu m%Yak m;%fha u ms<s;=re imhkak' 

 Tfí ms<s;=re tla tla m%Yakhg bv i,id we;s ;ekaj, ,súh hq;= h' fuu bv m%udKh ms<s;=re ,súug 
m%udKj;a nj o" oS¾> ms<s;=re n,dfmdfrd;a;= fkdjk nj o i,lkak' 
 

  𝐁 fldgi iy 𝐂 fldgi rpkd ^msgq 11 - 19& 

 tla tla fldgiska m%Yak fol ne.ska f;dard .ksñka m%Yak y;rlg mss<s;=re imhkak' 

 iïmQ¾K m%Yak m;%hg kshñ; ld,h wjika jQ miq A, B iy C fldgiaj, ms<s;=re 𝐀 fldgi uq,ska 
;sfnk mßos tla ms<s;=re m;%hla jk fia wuqKd úNd. Yd,dêm;sg Ndr fokak' 

 m%Yak m;%fhys 𝐁 yd 𝐂 fldgia muKla úNd. Yd,dfjka msg;g f.k hd yels h' 
 

 

 

mÍCIljrekaf.a m%fhdackh i|yd muKs' 
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𝐀 fldgi - jH qy.; rpkd 
 m%Yak y;rgu fuu m;%fhau ms<s;=re imhkak' ^tla tla m%Yakh i|yd kshñ; ,l=Kq m%udKh 10 ls& 

 

01.  a) jryka ;=< olajd we;s .=Kh jeäjk wdldrhg my; oE ilikak' ^fya;= oelaùu wjYH  

    fkdfõ'& 

(I) Ba(OH)2,      Mg(OH)2,     Ca(OH)2  ^c, ødjH;dj& 

'''''''''''''''''''''''' < '''''''''''''''''''''''' < '''''''''''''''''''''''' 

(II) HNO2,   NO2F,     NOCl3     ^N mrudKqfõ úoHq;a RK;dj& 

'''''''''''''''''''''''' < '''''''''''''''''''''''' < '''''''''''''''''''''''' 

(III) C6H5NH2,    (CH3)2NH,    CH3CH2NH2   ^NdIañl;dj& 

'''''''''''''''''''''''' < '''''''''''''''''''''''' < '''''''''''''''''''''''' 

(IV) HCl(aq),    NaOH(aq),     CH3COOH(aq)  ^0.1 mol dm−3 ødjKfha  pH w.h& 

'''''''''''''''''''''''' < '''''''''''''''''''''''' < '''''''''''''''''''''''' 

(V) ks,a wdf,dalh" .eud lsrK" CIqø ;rx.   ^;rx. wdhduh& 

'''''''''''''''''''''''' < '''''''''''''''''''''''' < '''''''''''''''''''''''' 

        ^,l=Kq 2'0& 

 

     b) (i) ONCH wKqj i|yd jvd;au ms<s.; yels ¨úia jHqyh w|skak' iels,a, my; olajd we;' 

O − N − C − H 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

    

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 (ii) by; wKqj i|yd ;j;a iïm%hqla; jHqy folla w|skak' 

     

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

     

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

    

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 (iii) my; i|yka ¨úia ;s;a - bß jHqyh mokï lrf.k j.=fõ olajd we;s wxl lrk ,o  

     mrudKqj,"    I.  mrudKqj jgd VSEPR hq.,a" 

      II.  mrudKqj jgd bf,lafg%dak hq.,a cHdñ;sh" 

      III. mrudKqj jgd  yevh" 

      IV. mrudKqfõ uqyqïlrKh            i|yka lrkak' 
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 N O1 C2 C3 O5 

(I)  VSEPR hq.,a      

(II) bf,lafg%dak hq.,a cHdñ;sh      

(III) yevh      

(IV) uqyqïlrKh      

  

 (iv) by; (𝐢𝐢𝐢) fldgfiys fok ,o ,qúia ;s;a - bß jHqyfhys my; i|yka σ/π nkaOk  

     iEoSug iyNd.S jk mrudKql$uqyqï ldCIsl y`ÿkd.kak' 

(I) N − C3   (σ)  N '''''''''''''''''''''''''''''''''''''''''''' C3 '''''''''''''''''''''''''''''''''''''''''''' 

(II) C2 − C3  (σ)  C2''''''''''''''''''''''''''''''''''''''''''' C3 ''''''''''''''''''''''''''''''''''''''''''''' 

(III) C2 − O1 (σ)  C2'''''''''''''''''''''''''''''''''''''''''''' O1 '''''''''''''''''''''''''''''''''''''''''''' 

(IV) O1 − H   (σ)  O1 ''''''''''''''''''''''''''''''''''''''''''  H ''''''''''''''''''''''''''''''''''''''''''''' 

(V) C2 − O6 (π)  C2''''''''''''''''''''''''''''''''''''''''''' O6 ''''''''''''''''''''''''''''''''''''''''''''' 
 

(v) by; q̈úia jHqyfha N mrudKqj jgd yd C4 mrudKqj jgd nkaOk fldaK fjkia ùug  

     fya;= fláfhka myokak' 

    ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

    ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

    ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
 

(vi) by; jHqyfha C4 − O5 w;r nkaOk os." C2 − O6 w;r nkaOk os. g jvd wvqh' fuu  

     m%ldYh i;H o ke;fyd;a wi;H o hk nj i|yka lr fya;= olajkak' 

     ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

     ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

     ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

     ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

     ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

     ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

^,l=Kq 5'7& 

 

(c) (i) N+ñ wjia:dfõ oS úhq.au bf,lafg%dak tlla muKla orK y;r jk wdj¾;fha  

    uq,øjHhka i|yd tu úhq.au bf,lafg%dakhg wod, jk mßos my; ysia fldgq mqrjkak' 

uq,øjH    n   l   ml   
 

  K       O   
 

            −1 

     0 

1  

2  

K  

^y;rjeks msgqj n,kak& 
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       (ii) wdj¾;s;d j.=fõ 𝟑𝐝 uQ,øjH weiqfrka my; fPaaofha ysia;eka mqrjkak' 

 

ridhksl l¾udka; j,oS 3d uQ,øjHhka úúO ld¾hhka i|yd fhdod .kS' ta w;ßka 

i,a*shqßla wï, ksIamdokfha oS ''''''''''''''''''''''''''''''''''''''' ys Tlaihsvh W;afm%arl f,i fhdod 

.kS'    

 

3d uQ,øjH ish,a,lau f,day jk w;r wvqu øjdxlh fmkajk wdka;ßl uQ,øjHh 

'''''''''''''''''''''''''''''''''''''''''''''''' fõ' fuu uQ,øjH idok whk j¾Kj;a ixlS¾K idohs' 

''''''''''''''''''''''''''''''' iy '''''''''''''''''''''''''''' hk uQ,øjH idok whk idkaø NH3 iu. ;o ks,a 

meye;s ødjK ,ndfoa' NO3
− whk y÷kd .ekSu i|yd '''''''''''''''''''''''''''''''''' uq,øjHfha 

ixfhda.hla iu. idkaø i,a*shqßla wï,h fhdod .kS' 

 

tlu TlaislrK ;;a;aj hgf;a oS '''''''''''''''''''''''''''''''''' g fjkia j¾K j,ska hqla; Tlafida 

wekdhk folla iEosh yelsh' fndfyda 3d uQ,øjH idok whk ;kql NaOH iu. 

wjlafIam iEÿj o ''''''''''''''''''''''''''''''''' u.ska idok yhsfv%dlaihsvh idkaø NaOH yuqfõ 

wj¾K ødjKhla idohs' 

^,l=Kq 2'3& 

 

02.  (a) (i) my; i|yka ixfhda. weiqßka 𝐈 − 𝐕𝐈𝐈𝐈 olajd we;s ksÍCIK ,ndfok ixfhda.h$ixfhda.  

    f;dard ,shkak' ^tla ixfhda.hla tla jrlg jvd fhosh yel'& 
 

  SrCO3,    ZnCl2,   (NH4)2Cr2O7,    (NH4)2CO3,    FeSO4,    Cu(NO3)2,    Pb(NO3)2,    Li3N  
 

I. ;dm lsÍfï oS N2 jdhqj ,ndfohs' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
 

II. jeämqr c,Sh NaOH iu`. fukau c,Sh NH4OH iu`. o ødjH jk iqÿ wjlafIamhla 

,ndfohs' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
 

III. c,h iu`. m%;sl%shd lsÍfï oS NdIañl jdhqjla msgfõ' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
 

IV. ;dm úfhdackfha oS >k fYaIhla ,ndfoñka CO2 ksoyia lrhs' ''''''''''''''''''''''''''''''''''''''''''''''' 
 

V. ;kql HNO3/BaCl2 c,Sh ødjKhla iu`. iqÿ wjlafIamhla ,ndfoa' '''''''''''''''''''''''''''''''''''' 
 

VI. lsisÿ fYaIhla ,nd fkdfoñka ;dm úfhdackh fjhs' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
 

VII. K2CrO4(aq) fhÿúg ly meyels wjlafIamhla ,ndfohs' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
 

VIII. KI/CCl4fhdod ;oska fi,ùfï oS CCl4 ia:rh oï meyelrhs' ''''''''''''''''''''''''''''''''''''''''''''''''''' 
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        (ii) lelEreï k,hlg .;a Mg(NO3)2. 6H2O(s)  (1) m<uqj fifuka r;alr miqj ^2& ;oska  

  r;alrk ,oS' 
 

I. by; i|yka 1 iy 2 wjia:d j, oS isÿjk m%;sl%shd i|yd ;=,s; ridhksl iólrK 

,shkak' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
 

II. Mg(NO3)2 . 6H2O(s) ksh; ialkaOhla ,efnk f;la ;oska r;a lsÍfï oS isÿjk 

ialkaO ydksfha m%;sY;h .Kkh lrkak' 

(Mg = 24,    O = 16,    N = 14,    H = 1)  

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
 

III. fojk ldKavfha uQ,øjH idok khsfÜ%g j, ;dm ia:dhs nj ldKavfha my<g h;au 

wvqfõ o@ jeäfõ o@ 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
 

IV. Tfí ms<s;=rg fya;= myokak' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

^,l=Kq 5'2& 

 

 

   (b)  P, Q, R hkq ;=kajk wdj¾;fha msysá wkqhd; uq, øjH 3 ls' fïjd O2(g) iu`. m%;sl%shdfjka  

>k Tlaihsv ,ndfoa' P yd Q ys Tlaihsv c, wødjHhs' R ys Tlaihsvh c,h iu`. m%;sl%shd 

lrhs' Q iy R Tlaihsv c,Sh NIau ødjK iu`. muKla o P Tlaihsvh wï, iy NIau c,Sh 

ødjK iu`. o m%;sl%shd lrhs' 
 

(i) P, Q iy R uq,øjH y÷kd .kak' 

P − ''''''''''''''''''''''''''''''''''''''''''''''''''''' Q −''''''''''''''''''''''''''''''''''''''''''''' R −''''''''''''''''''''''''''''''''''''''''''' 
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(ii) fïjdfha Tlaihsv iy yhsv%hsv j, ksjeros ridhksl iq;% olajñka tys wdï,sl$NdIañl$ 

WNh.=Ks$WodiSk nj iy tajdfha m%n,;djh o my; j.=fõ ridhksl .=K hgf;a i|yka 

lrkak' 

Tlaihsvfha iQ;%h ridhksl .=K  yhsv%hsvfha iQ;%h ridhksl .=K 

P   P   

Q   Q   

R   R   

 

(iii)  P idok Tlaihsvh jeämqr NaOH iu`. olajk m%;sl%shdjg wod< ;=,s; ridhksl 

iólrKh ,shkak' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
 

(iv) "Q iy R idok laf,darhsv j, c,Sh ødjK wdï,sl fõ'ZZ fuu j.ka;sh ;=,s; ridhksl 

iólrK wdOdrfhka muKla meyeos,s lrkak' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

^,l=Kq 4'8& 

 

03.  (a) mßudj 1 dm3 jk ixjD; nÿkla ;=< A iy B m%;sl%Shl ms<sfj<ska 2 mol  iy 1 mol  ne.ska   

ñY% lr 300 K  oS  iu;=,s;;djhg t<öu i|yd ;nk ,oS' iu;=,s; ñY%Kfha A, B iy C 

jdhq wvx.= úh' 

 

 

 

 

 

 

 

 

 

(i) by; iu;=,s; m%;sl%shdj i|yd ;=,s; iñlrKh wfmdaykh lrkak' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

0.4  

0.8  

0.2  

0.6  

1.0 

1.2 

1.4 

1.6 

t1 t2 

A  

C  

B  

0 ld,h/s 

idkaøKh/mol dm−3 

^y;ajeks msgqj n,kak& 
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(ii) 300 K oS by; iu;=,s;h i|yd iu;=,s;;d ksh;h Kc .Kkh lrkak' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 

(iii) t1 ld,fha oS iu;=,s; ñY%Kfhys isÿ jq fjkia ùu Tn meyeos,s lrkafka flfia o@ 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 

(iv) t1 − t2 ld, mrdifha oS A , B, C jdhq ñY%Kfhys isÿjk fjkiaúu" 

(I) .=Kd;aulj meyeos<s lrkak' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 

(II) iqÿiq .Kkh lsÍula u.ska meyeos,s lrkak' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 

(v) t2 ld,hg miq ñY%Kfhys we;sjk fjkia ùu l=ula o@ 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 

(vi) t1 − t2 ld, mrdifha oS bosrs m%;sl%shdfõ ∆G ys ,l=K l=ula o@ meyeos<s lrkak' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 

^wgjeks msgqj n,kak& 



8 
 

 
 

(vii) 700 K oS by; m%;sl%shdj i|yd Kc = 1.2 × 10−4 mol dm−3 fõ' m%;sls%hdj i|yd 

tka;e,ams úm¾hdifhys ,l=K l=ula o@ meyeos<s lrkak' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 

(viii) 300 K oS by; m%;sl%shdj X kï jdhquh W;afm%arlhla yuqfõ isÿ lrk ,oS' túg my; 

olajd we;s oE wvqfõ o jeäfõ o fjkia fkdfõ o@ hkak olajkak' 

 

(I) iu;=,s;;d ksh;h  

(II) bosß m%;sl%shd iS>%;djh  

(III) miq m%;sl%shd iS>%;djh  

(IV) tka;e,ams úm¾hdih  

(V) bosß m%;sl%shdfõ il%shk Yla;sh  

(VI) miq m%;sl%shdfõ il%shk Yla;sh  

^,l=Kq 7'0& 

 

(b) A yd B øj folla wvx.= mßmQ¾K ødjKhl A  0.1 mol iy B  0.2 mol wvx.= fõ' hï  

WIaK;ajhloS A yd B wvx.= by; ñY%%Kfha uq`M mSvkh 2.5 × 105 Pa fõ' fuu ñY%Khgu 

;j;a A  0.1 mol tl;= l< úg iuia; mSvkh 3 × 105 Pa úh'  
 

(i) rjq,a kshuh ,shd olajkak' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

(ii) by; ødjKfha A yd B ix;DmA; jdIam mSvk .Kkh lrkak'   

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

^,l=Kq 3'0& 

^kjjeks msgqj n,kak& 
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04.  (a) A, B, C yd D hkq wKql iQ;%h C9H11Br jk tal wdfoaYs; wefrdaueál ixfhda.fha  

iudjhúl y;rls' A yd B m%ldY il%sh jk w;r uOHidßh KOH iu`. ms<sfj<ska E yd F 

,nd foa' E mdr ;%sudK iudjhúl;dj olajhs' C yd D  c,Sh NaOH iu`. ms<sfj<ska G yd H 

,nd foa' ks¾c,Sh ZnCl2$idkaø HCl ñY%Khg G tl;= l< jydu ødjKh wmeyeos<s fõ'  
 

(i) A, B, C, D, E, F, G yd H j, jHqy my; fldgq ;=< w|skak' 

 

 

 

 

 

       A                                                               B                                                         C     

 

 

 

 

  

        D                                                             E                                                         F   

 

 

 

 

 

     G                                                              H  
 

(ii) E W;afm%arl yhsv%ckSlrKfhka ,efnk M,h wdï,sl KMnO4 iu. J ixfhda.h 

,ndfoa' J yd C w;r m%;sl%shdfjka ,efnk M,fha jHqyh w|skak' 

 

 

 

 

 

  

(iii) J iu. m%;sl%shdfjka by; (ii) M,hu ,nd osh yels ;j;a ixfhda.hla A, B, D, E, F,

G yd H w;ßka f;dard ,shkak' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
 

(iv) tu m%;sl%shd fol w;r fjki ixikaokh lrkak' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

^,l=Kq 5'0& 

^oyjeks msgqj n,kak& 
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(b) (i) my; i|yka j.=fõ ysia fldgq iïmQ¾K lrkak' ^m%;sl%shd j¾.h my; mßos i|yka  

         lrkak'& 

     bf,lafg%da*s,sl wdfoaY  −  SE  kshqla,sfhda*s,sl wdl,k −  AN 

     kshqla,sfhda*s,sl wdfoaY −  SN  bj;aúu    −  E 

     bf,lafg%d*s,sl wdl,k −  AE  fjk;a    −  O 

 

 m%;sl%shlh m%;sldrlh m%Odk M,h  m%;sl%shd j¾.h 

 

I 

 

CH3 CH2  C   CH3 

 

CH3MgBr 

 

 

 

 

 

II 

 

CH3CHCH2CH3 

 

  

CH3CH = CHCH3 

 

 

 

III 

 

CH3 CH COOH 

 

C2H5MgBr 

 

 

 

 

 

IV 

 

 

 

H2/,skaâ,¾ W;afma%rl 

 

CH3CH2CH = CH2 

 

 

 

V 

 

 

 

   

 

 

 

 

VI 

 

 

  

 

 

 

 

 

 

 

 (ii) by; (𝐢) fldgfia (𝐕𝐈) wjia:djg wod< hdka;%Kh ,shd olajkak' 

  

 

 

 

 

 

 

 

^,l=Kq 5'0& 

*   *   * 

O  

OH  

 CH3  

N2Cl  
+  − 

CHO 

N = N 

OH  

NO2 

CHO 
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𝐁 fldgi - rpkd 

m%Yak follg muKla ms<s;=re imhkak' ^tla tla m%Yakhg ,l=Kq 15 ne.ska ,efí'& 

 

05. (a) 25 ℃ oS HA kï tal NdIañl ÿn, wï,fhys c,h iy B;¾ w;r jHdma;s ix.=Klh fiùu  

  i|yd my; mßlaIKh isÿ lrk ,oS' 
 

I. idkaøKh 1 mol dm−3 jq HA c,Sh ødjKhlska 50.0 cm3 la f.k B;¾ 50.0 cm3la 

oud fyd|ska fid,jd ksYap,j ;nk ,oS' ^25 ℃ oS ÿn, wï,fhys ú>gk ksh;h 

Ka = 1. 25 × 10−5 mol dm−3 fõ' c,Sh ødjKfha HA  ys ú>gkh fkdie,lsh yels 

nj Wml,amkh lrkak'& 
 

II. by; c,Sh ia:rfhka 25.0 cm3 f.k 0.08 mol dm−3  NaOH  ødjKhla iu`. 

wkqudmkh lrk ,oS' wkqudmkfha wka; ,CIHfha oS jeh jq NaOH mßudj 25.0 cm3 

úh' 
 

(i) iu;=,s;;djhg m;a jq miq c,Sh ia:rfha HA idkaøKh .Kkh lrkak' 
 

(ii) c,h iy B;¾ w;r HA ys jHdma;s ix.=Klh .Kkh lrkak' 
 

(iii) iu;=,s;;djhg m;a jq miq c,Sh ia:rfha pH w.h .Kkh lrkak' 
 

(iv) wkqudmkfha iul;d ,CIHfha oS pH  .Kkh lrkak' 
 

(v) wkqudmkfha w¾O iul;d ,CIHfha oS pH w.h fidhkak' 
 

(vi) by; (v) ys oS ,efnk ødjKhg iajdrCIl ødjKhla f,i l%shd l< yels o@ Tfí 

ms<s;=r fya;= olajñka meyeos<s lrkak' 
 

(vii) by; wkqudmkh i|yd tl;= lrk NIau mßudj iu`. ødjKfha pH w.h fjkia jk 

wdldrh lgq igyklska olajkak' ^iul;d ,CIHh ,l=Kq lrkaak'& 
 

(viii)  fuu wkqudmkh i|yd fu;s,a ´f¾kaca ^pKIn = 3.7& iy msfkdama;,Ska ^pKIn = 9.6& 

hk o¾Yl imhd we;' wkqudmkhg iqÿiq o¾Ylh kï lr j¾K úm¾hdih ,shkak' 

^,l=Kq 9'0& 

 

(b) (i) 25 ℃ oS Ni(OH)2 ys ødjH;djh 8 × 10−6 mol dm−3 fõ' 25 ℃ oS Ni(OH)2 ys ksp  

        .Kkh lrkak' 
 

(ii) pH w.h 8 la jQ c,Sh NH3 ødjKhlska 100 cm3 iy idkaøKh 5 × 10−6 mol dm−3 jQ  

     Ni(NO3)2 c,sh ødjKhlska 100 cm3 ñY% l< úg wjfCIamKhla isÿ fkdjk nj iqÿiq  

 .Kkh lsßula u.ska fmkajkak' 
 

(iii) wjfCIamhla we;s ùu wdrïN ùug kï by; (ii) ys oS tl;= l< hq;= NH3 ødjKfha wju  

 pH w.h .Kkh lrkak' 

^,l=Kq 6'0& 

^fodf<diajeks msgqj n,kak& 
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06.  (a) ixjD; oDv nÿkla ;=< 200 K oS A(g) wvx.= jk w;r 200 K g by< WIaK;aj j,oS my;  

 mßos úfhdackh fõ' 

A(g)     M, 

ld,h iu`. A ys idkaøK fjkiaùu my; mßos fõ' 

 

 

 

 

 

 

 

 

 

(i) A g idfmaCIj fm< wfmdaykh lrkak' 

 

(ii) t1

2

=
0.693

k
 f,i oS we;akï m%;sl%shdfõ is>%;d ksh;h k .Kkh lrkak' 

 

(iii) m%;sl%shdj i|yd fõ. m%ldYkh ,shkak' 
 

(iv) ixjD; oDv n÷kla ;=< 300 K oS A jdhqj wvx.= l< úg nÿk ;=< A úfhdackhg 

fmr wdrïNl mSvkh 1 × 104 Pa fõ' 300 K oS m%;sl%shdfõ is>%;djh 

R (mol dm−3 𝑠−1 f,i& .Kkh lrkak' 

 

(v) m%;sl%shdfõ 99.9 % iïmQ¾K ùug .; jk ld,h .Kkh lrkak' 

^,l=Kq 7'5& 

 

(b) (i) NH4Cl ys iïu; ødjK tka;e,amsh w¾: olajkak' 

(ii) NH4Cl   5.35 g c,h 100 cm3 l osh lrk ,oS' túg c,fha WIaK;ajh 27  ℃ isg 20  ℃  

olajd my; nisk ,oS' ^c,fha ú';d'Od' 4.2 J K−1 g−1" >k;ajh 1 g cm−3& 

(H = 1,   N = 14, Cl = 35.5)  

(I) NH4Cl ys ujq,sl ødjK tka;e,amsh .Kkh lrkak' 

(II) 27 ℃ oS NH4Cl c,fha ødjKh úug wod<j tkafg%dms úm¾hdih my; os we;s 

o;a; weiqßka .Kkh lrkak' 

  

NH4Cl(s) 
 

NH4(aq) 
 

Cl−(aq) 
 

∆S/J K−1 mol−1 

 

94.5 
 

98.0 
 

153.0 
 

(III) iqÿiq .Kkh lsÍula weiqßka 27  ℃ oS m%;sl%shdfõ iajhxisoaO;djh ms<sn| woyia 

olajkak' 

^,l=Kq 7'5& 

+ 

a  

a/2  

a/4  

a/8  

20 40 60 80 

 A /mol dm−3  

ld,h $s 0 

^oy;=kajeks msgqj n,kak& 
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07.  (a) Tng my; i|yka øjH iy ødjK imhd we;' 

   1 mol dm−3 Fe(NO3)2  ødjKh 

   1 mol dm−3 CuSO4  ødjKh 

Fe iy Cu f,day ;yvq  

,jK fia;=j i|yd wjYH øjH  

wjYH lïì 

wod< TlaisyrK úNj my; mßos fõ' 

EFe2+/Fe
θ = −0.44V  

ECu2+/Cu
θ = +0.34V  

(i) by; ødjK iy øjH wjYH  mßos fhdod f.k úoHq;a ridhksl fldaIhla f.dv 

k`.kak' tys wefkdavh iy lef;davh tajdfha ,l=K o iu. kï lrkak' 
 

(ii) wefkdavh iy lef;davh wi, isÿjk w¾O m%;sl%shd ,shd fldaI m%;sl%shdj ,shkak' 
 

(iii) by; (i) ys fldaIh i|yd iïu; fldaI wxlkh ,shkak' 
 

(iv) fldaIfha iïu; úoHq;a .dul n,h .Kkh lrkak' 
 

(v) bf,lafg%dav ndysr mßm:hlska iïnkaO l<úg lef;davh wi, oelsh yels ksßCIK 

folla ,shkak' 

^,l=Kq 7'5& 

 

   (b) M kï wdka;ßl f,dayh 𝐗 kï jQ c,Sh j¾Kj;a whkhla idohs' th  M(H2O)6 
m+ fõ'  

        th my; oS we;s m%;sl%shd j,g Ndckh fõ' 

      X  

 

  K4 Fe(CN)6 (aq)   NaOH(aq)      idkaø 

  fhoSu    fhoSu       NH4OH(aq) 

             fhoSu 

    m%Yshka ks,a   r;= ÿUqre −   P      Q 

    wjlafIamh   wjlafIamh  

    

      id' HCl 

      jeämqr fhoSu 

     ly meye ødjKh −  R  

(i) M y÷kd.kak' 

(ii) X ixfhda.fha jQ m ys w.h l=ula o@ 

(iii) by; TlaislrK wjia:dj yer M idok fjk;a legdhkhla i|yka lr" tys 

bf,lafg%dak úkHdih ,shkak' 

(iv) Q ys j¾Kh iy iajNdjh ,shkak' 

^ody;rjeks msgqj n,kak& 
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(v) P, Q, R ys ridhksl iQ;% i|yka lrkak' 

(vi) R ys IUPAC kduh ,shkak' 

(vii) by; X g NH4SCN c,Sh ødjKh fhÿ úg ,efnk ksÍCIKh l=ula o@ 

(viii) by; (vii) ksÍCIKh i|yd ;=,s; ridhksl$whksl iólrKh ,shkak' 

(ix) P yd Q M, ,eîfï oS isÿjk ridhksl úm¾hdi ;=,s; ridhksl iólrK u.ska 

olajkak' 

^,l=Kq 4'5& 

 

    (c) (i)  wdka;ßl uQ,øjH ridhkh yd iïnkaO zz ,s.khZZ (ligand) hkak y÷kajkak' 

(ii) my; i|yka úfYaI j,g ,s.khla f,i l%shdl< yels o fkdyels o hk nj i|yka  

     lrkak' 

OH−,       NH4
+,      CO,       NO3

−  

(iii) ix.; ixlS¾K j, j¾K i|yd n,mdk idOl 3 la olajkak' 

^,l=Kq 1'1& 

 

(d) wdka;ßl uQ,øjHhla jk A ys ks¾c,Sh i,af*agh fhdodf.k isÿ lrk ,o m%;sl%shd  

fY%aKshla iy ,o ksÍCIK my; wkqms<sfj<ska olajd we;' 

l%shdldrlu  ksÍCIKh 

I. A ys ks¾c,Sh i,af*agh 0. 1 mol g c,Sh   

  NH3 jeämqr fhoSu 

B − ;oks,a ødjKh 

II. B g NaOH(aq) 0.2 mol  la fhdod NH3(g)  

   jdIam lsÍu'  

>k wjfYaIhls 

III. tu >k wjfYaIh 200 ℃ g r;a lrhs' ;o j¾Kj;a >k ñY%Khla ,efí' 

IV. by; III ka ,o ñY%Khg c,h fhdohs' C − l`M >kh  

D − wj¾K ødjKh  

V.  D g BaCl2(aq) fhdohs' E − iqÿ wjfCIamh 

VI. C >kh WKq idkaø HNO3 ys ødjH lrhs ,d ks,a ødjKhla ,efí' jdhq ksl=;a 

ùula ke; 

 

(i) A y÷kd .kak' 

(ii) B, C, D, E u.ska ksrEmKh jk ixfhda. fudkjd o@ 

(iii) C >kh idkaø HNO3 iu`. isÿ lrk m%;sl%shdj l=uk j¾.hlg wh;a o@ 

(iv) (III) ys m%;sl%shdj i|yd ;=,s; ridhksl iólrKh ,shkak' 

(v) wjidkfha ,efnk ,d ks,a ødjKfha c,h jdIamSlrKh l<úg ks¾c,Sh ,jKh 

,efí' tu ks¾c,Sh ,jKh ;oska ;dm lsÍfï oS isÿjk ksÍCIK i|yka lrñka tu 

m%;sl%shdj ;=,s; ridhksl iólrKhla u.ska olajkak' 

^,l=Kq 1'9& 

fuys 
khsg%cka 

wvx.= ke;' 

^myf<diajeks msgqj n,kak& 



15 
 

 
 

𝐂 fldgi - rpkd 
m%Yak follg muKla ms<s;=re imhkak' ^tla tla m%Yakhg ,l=Kq 15 ne.ska ,efí'& 
 

08. (a) we,afldfyd, fuka fkdj *Sfkda, kshqla,sfhd*s,sl wdfoaY m%;sl%shd j,g iyNd.S fkdfõ'  

      fya;= meyeos,s lrkak'  

^,l=Kq 3'0& 

 

     (b) tlu wdrïNl ldnksl ixfhda.h f,i weks,Ska (C6H5NH2) Ndú; lr 

    −N = N −      ixiaf,aIKh lrkak' 

     ^,l=Kq 3'5& 

 

     (c) jryka ;=< oS we;s m%;sldrl muKla Ndú; lr my; mßj¾;k isÿ lrkak' 

(H2SO4,   NaOH,    Br2(𝑙),   Mg,  c,h" HgSO4,   CH3OH,   CH3NH2, CH3 − O − CH3,    PBr3) 

 

(i)  

 

 

 

(ii) ' 

 

^,l=Kq 7'1& 

 

(d) ´f;d khsfg%d*Sfkda,a j, ;dmdxlhg jvd merd khsfg%d*Sfkda,aj, ;dmdxlh by< fõ' fya;=  

 meyeos<s lrkak' 

^,l=Kq 1'4& 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

OH  

NO2  

C2H5  C  O  C2H5

                     
       C2H5  

O  

C2H5  

C  C2H5  

OH  

CH3CH  CH2  
                        
         CH3  

CH3  

C  

OH  

CH3  N  CH2  C   

CH3  

^odihjeks msgqj n,kak& 
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09.  (a) L hkq p f.dKqjg wh;a uQ,øjHhla idok ixfhda.hls' tys ridhkh ms<sn|j jQ my;  

l%shdj,sh i<lkak' 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(i) A isg L olajd jQ wCIr j,ska oelafjk ixfhda. y÷kdf.k kï lrkak' 

(ii) A jdhqj wdï,sl K2Cr2O7 c,Sh ødjKhlg hejq úg olakg ,efnk ksÍCIKh l=ula o@ 

(iii) ta i|yd ;=,s; ridhksl iñlrKh ,shkak' 

(iv) A jdhqj c,Sh NaOH iu`. m%;sl%shd lrhs' tu.ska jdhqfõ l=uk .=Khla ksrEmKh fõ o@ 

(v) by; m%;sl%shdj i|yd ;=,s; ridhksl iólrKh fokak' 

(vi) B ys jQ wekdhkh y÷kd .ekSug isÿl< yels mÍCIdjla iy wod< ksÍCIK fokak' 

(vii) G ixfhda.h my; i|yka m%;sl%shd fmkaùug wod< ridhksl iólrKhla ne.ska ,shkak' 

a) Tlaisldrlhla f,i" b) úc,ldrlhla f,i 

^,l=Kq 7'5& 

 

(b)  Sn2+ whk wvx.= c,Sh ødjKhl Sn2+ idkaøKh fiùu i|yd my; oelafjk  

    l%uh Wmfhda.S lr .kakd ,oS' 

I. by; c,Sh ødjKh wdï,sl lr bka 100.00 cm3 g NaClO3 ødjK 250 cm3 la fh¥ 

úg ish¨u Sn2+ whk Sn4+ njg TlaislrKh úh' 

II. tu wjidk ødjKhg Pb(NO3)2 c,Sh ødjKh jeämqr fhÿ úg iqÿ wjlafIamhla 

,eìKs' 

^ody;ajeks msgqj n,kak& 

I iqÿ meye  

>khls' 

;kql HNO3(aq) 

Pb(NO3)2(aq) 

G ;kql lr  

;oska  

r;alsÍu H2O 

L iqÿ meye  

>khls' 

A wj¾K  

jdhqjls' 

B wj¾K  

ødjKhls' 
+  

J iqÿ meye  

>khls' 

D wj¾K 

jdhqjls 
+  

E  iqÿ meye  

>khls' 

C wj¾K 

jdhqjls 

fjkila 

fkdfõ' 

G wj¾K 

ødjKhls 

F ÿUqre meye 

jdhqjls 

by<  

WIaK;ajhl ∆ 

;oska  ∆ 

H iqÿ  

wjfCIamhls 

BaCl2(aq) 

;oska r;a lsÍu 

r;a lsÍu 
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III. tu wjlafYamh fmrd" úh<d ialkaOh uksk ,oS' th 17.85 g úh' 

IV. tu iqÿ wjlafIamh WKq c,fha ødjH ù wj¾K ødjKhla ,nd foa' ^isis,a jk úg 

kej; tu wjlafIamh ,efí'& 

(i) fuu l%shdodufha isÿjk I, II yd IV m%;sl%shd i|yd ;=,s; ridhksl iólrK ,shkak' 

(ii) fhdod.;a NaClO3 c,Sh ødjKfha idkaøKh fldmuK o@ 

(iii) wdrïNl ,jK c,Sh ødjKfha Sn2+ idkaøKh .Kkh lrkak'  

        ^id'm'ia Pb = 207       Cl = 35.5,       Na = 23       Sn = 119) 

^,l=Kq 4'5& 

 

     (C) Ag+ ,jK c,Sh ødjKhlska Ag f,dayh fjkalr .ekSu i|yd f,dayuh Zn Ndú;d  

    lrhs' 

(i) by; m%;sl%shdjg ;=,s; ridhksl iólrKh ,shkak' 

(ii) Ag+ whk wvx.= c,Sh ødjKfha idkaøKh 0.025 mol dm−3 fõ' tu ødjK 100 dm3 g 

Zn 195 g la fhÿúg" 

(I) iïmQ¾Kfhkau m%;sl%shd ù wjika jk m%;sl%shlh l=ulaoehs .Kkh lr 

fmkajkak' 

(II) wfkla m%;sldrlfhka m%;sl%shd fkdù b;sßjk ialkaOh fldmuK o@ 

(Ag − 108 , Zn − 65)  

^,l=Kq 3'0& 

  

10.  (a) X yd Y hkq ms<sfj<ska 2   bromo   2   methylbutane yd 1  bromo   3   methylbutane  

;kql KOH iu. ,ndfok M, fõ'  

 

(i) X yd Y j, jHqy w|skak' 

 

(ii) X yd Y M, ,nd oSug wod< hka;%K ,shd olajkak' 

 
 

(iii) wdrïNl ixfhda.h f,i Y Ndú;d lr      ixiaf,aIKh lrkak' 

 

^,l=Kq 4'2& 

 

(b) tlu ldnksl ixfhda.h f,i fnkaiSka Ndú;d lr my;  i|yka mßj¾;kh isÿ lrkak' 

 

 

 

 ^,l=K 3'3& 

CH3 CH   C  CH3  

OH 

CH3 CN 

Br  

H O Br  

C  N  

^oywgjeks msgqj n,kak& 
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(c) my; oelafjk j.ka;s ;=<s; iñlrK weiqßka meyeos,s lrkak' 

 

(i) c,h WNh fm%daál ixfhda.hls' 

 

(ii) NdIañl udOHfha Chlorate (I) whk oaúOdlrKh fõ' 

 

(iii) ;kql wï, yuqfõ BaSO3 ødjH jk kuq;a BaSO4 wødjH fõ' 

 

(iv) AgBr wjlafIamh idkaø NH3 ys ødjH fõ' 

^,l=Kq 2'5& 

 

 

    (d) I. A hkq  Na2CO3(s) iy NaOH(s) wvx.= ñY%Khla c,fha oshlsÍfuka idok ,o c,Sh  

ødjKhls' bka 20.0 cm3 la m%udKsl 0.2 mol dm−3  HCl ødjKhla Ndú;fhka 

msfkd,ama;,ska o¾Ylh yuqfõ wkqudmkh lrk ,oS' jeh jQ HCl mßudj 18.2 cm3 úh'  

 

II.  A ødjKfhka 20.0 cm3 la fmr mßosu o¾Ylh f,i fu;s,a Tfrkaca fhdod wkqudmkh  

    l< úg jeh jQ HCl mßudj f.k 32.8 cm3 úh' 

 

(i) by; I yd II wjia:d j, isÿjk m%;sl%shd i|yd ;=,s; ridhksl iólrK ,shkak' 

(ii) I yd II wjia:d j, ,o wka; ,CIH j¾K úm¾hdihka fjk fjku olajkak' 

(iii) by; A  ys jQ Na2CO3 iy NaOH idkaøK .Kkh lrkak' 

(iv) by; A c,Sh ødjKh ìhqfrÜgqjg o  HCl  ødjKfhka 20.0 cm3 wkqudmk 

ma,dial=jg o f.k msfkd,ama;,ska o¾Ylh fhdod wkqudmkh l< úg wka; 

,CIHfha oS jeh jk A ødjK mßudj .Kkh lrkak' 

(v) by; (iv) ys wka; ,CIHfha j¾K úm¾hdih l=ula o@ 

^,l=Kq 5'0& 

 

  

 

 

 

 

 

* * * 
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wdj¾;s;d j.=j 

 

 

1 

H 

 2 

He 

3 

Li 

4 

Be 

 5 

B 

6 

C 

7 

N 

8 

O 

9 

F 

10 

Ne 

11 

Na 

12 

Mg 

 13 

Al 

14 

Si 

15 

P 

16 

S 

17 

Cl 

18 

Ar 

19 

K 

20 

Ca 

21 

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 

41 

Nb 

42 

Mo 

43 

Tc 

44 

Ru 

45 

Rh 

46 

Pd 

47 

Ag 

48 

Cd 

49 

In 

50 

Sn 

51 

Sb 

52 

Te 

53 

I 

54 

Xe 

55 

Cs 

56 

Ba 

La 

Lu 

72 

Hf 

73 

Ta 

74 

W 

75 

Re 

76 

Os 

77 

Ir 

78 

Pt 

79 

Au 

80 

Hg 

81 

Tl 

82 

Pb 

83 

Bi 

84 

Po 

85 

At 

86 

Rn 

87 

Fr 

88 

Ra 

Ac 

Lr 

104 

Rf 

105 

Db 

106 

Sg 

107 

Bh  

108 

Hs 

109 

Mt 

110 

Uum 

111 

Uuu 

112 

Uub 

113 

Uut 

 

… 
 

57 

La 

58 

Ce 

59 

Pr 

60 

Nd 

61 

Pm 

62 

Sm 

63 

Eu 

64 

Gd 

65 

Tb 

66 

Dy 

67 

Ho 

68 

Er 

69 

Tm 

70 

Yb 

71 

Lu 

89 

Ac 

90 

Th 

91 

Pa 

92 

U 

93 

Np 

94 

Pu 

95 

Am 

96 

Cm 

97 

Bk 

98 

Cf 

99 

Es 

100 

Fm 

101 

Md 

102 

No 

103 

Lr 
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01. a) OOorC e€ qdoc q1E r2e6c^: O16Oa qcocdc:O ereDol qr rsoes?r}?r. (ooCq q1d8@ qoo:r:

o?rcoO.)

(D

(ID HNO2, NOzF, NOCI3

N .Q Ctz . ..!!.N.?z . N -c..aF

(ID C6HsNH2, (CH3)2NH, CH3CHzNH2

...e5.Ltr.ll. li"< *!:ti. S.tti l.+". (eH:.).r.41 I
(IV) HCI(aq), NaOH(aq), CHTCOOH(aq)

HC.l < lle{..QQ t:J. lY AQt!

(eie gcOrorcO)

(N ed@cqgoO Eqpo} esa6acO)

(arced@zoorcO)

(0.1" mol dm-3 gcooOg pH qocs)

Ba(OH)2, Mg(oH)2, Ca(oH),

Y-t^Pil|. (*@il,. b*@ll

b) (i) ONCH E€o esqerc OOcd@ 8@oro: eo18 gEad ogoos qQCz::. ter6Ce oeoo qdOc q1o:.

O_N_C-H

-:o 
- fi=c- u

(ii) goro: qglo eoqeDc oOoJ es@ggdo: opeo oqzod Sq?r}z::.

*t

"t1@-r 
866, ryE oldoul (o:doo EocErO6)6A . obz p6ou)'4$@bk- ""':*u""""'

-L '+
<-) ;5= hi -c-H€t

(V) S6f qcogczoc.:,

une-r..664- <
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O= N= e -li

(iii) oeoo: tsqorai gDei AtrJ - 98 Ogeoc.: oqa@ todooo OgoO qdoc q1E qo?o rod:r eE

od@cqeog, I. od@;gO OOc VSEPR go6l

II. od@cgO OOc aogdolJ:r go6f rjr:c@5j"r

III. od@cg1O OOc orlOo:

IV. od@cggoO pg@ad6c,: esqeoal roda}a.

H
I

H-N:
..t

H-0.-C--C"r ilz I

;(,1:. H
6

H
I

C-

1i
3

o-H"5
'--:.,

:'
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-er+:.*.**--

a
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a)

(iv) garo (iii) orocoorsE oqr:: eq e8ei EtrJ - e5 o3oroce8 es,c.o: :,r,gc;,a, oft
eslQ@O eeooc6 Oo od@cgQa'pp@ ac#ro atgotcoCo.

c3

c3

01

H

(v) geoa g8ad Ogorocd N od@cqgO OOc eoc Ca od@cqgO OOc daJO:, otoCs oOa:ai E@O

(vi) geoo ogorocd C+ * Os go:d OalOo: ?t,Cz - 06 go:d OaJOr:: Qco O oOc gQc.:. o@@

2

(eag s.7)

(c) (i) ood og: qroUooi;,i 883 q@ qOeJdcoO Q EgoiO gogCoQC:s: Oeod rs@<6d qd.er

gegor:ceo} esqarc d@ SgoC@ goeCoQi:rc,:o qqcg oar oQ oeoo: Eed otocQ gdcCro.

9egoo n I m1

(D N-C, (o)

(ID C2 - C3 (o)

(III) C2 - o1 (o)

(ry o1-H (o)

(V) C, - ou (n)

,s

(ot)
(oz)

K
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o2/ +
I c_23

03x

(ii) qcobEr:c OqoO 3d pggors EltrodC eeoa oefqocd Ea{ta1a} gdoaJ:::.

dcecceSo o5@cCo OgQ 3d pggoroC EEo ac5c.:cs:rJ a:qarc oocqc co6. d qofaJ

a:6f8g5til q@g Sdocqaocd Q .............y-....... E gnJt^:8oc,: 6,ologidn oees ocerqc

o6.

ogCor Oo qod qQ@ gOcoaco oeeCo?r qcCo:8zo gegOlr,r

oA. o@@ 9egol escEo: Ec,:?, OU6OoJ eEo65<6 eecq8.

III. e5gco es@co gE$c,er 65o@ Q el cr@?o ocgOd SOoO

3d gegor 8c.o6lsd@

Mn
..9.y.......... eo6, ......{!.f............. ceo peEor5 esrEzr qceo escalg NH3 ee@co olE BC

o1or1E gcO6 gOco{. NOt Eco?r orgos sr16@ eeqolc .........fg................. gegOro"i

eoooceiolcotJ es@co eecCg oglSg8d q@gc; oocqc o6.

/-
Oto@ @d8ad€6 ooJoJo oJooJ ? : !-- e oo:::ed c5<6 o€C gdo @doeeC

ql?rrccE?, oqad eelQc,s o18c,:. oocoeoC 3d 9e gou a:rqo: q66) otero NaOH ee@ro

qCdodo t,:z90 q .........2n............... @E2rJ eecq::: eoEoQcdoEo<,: a:r:rIg NaOH orpoO

qO5<6 gcOcrc,od escq8.

02. (a) (i) ooro esqoorri egoooCco gtES:rJ I - VIII qrloc g1E E5res gOcoq::: tooooCoo/eeoocsCo

oraCrlc @c,:alzl. (dd esoooCcDcod dd OdnO OOc ocsQe ot1ro.)

SrCO3, ZnCI2, (NHr)rCrrOr, (NH4)2C03, FeSOa, Cu(N03)r, Pb(N03)2, Li?N

I. oce 85o@ Q N2 ocso socoqs. ...,N..H.*).r.Ct>Q&

II. Oi8gd eJGc^: NaOH a:@co o@a}@ e5@r,: NHaOH e:@co q gcOl Oa g-c qOdodoced

aA^apri ZnLl"

L

IV. oce EocoCr3r:ocd Q esa osJee€bJ gocoq@C CO2 Sqeoed ,"d8. .S.f ( Q-l . .

V. apzo HNO3/BaCl2 e<@o g:o6c.:d te@or gg qodoedoc.:d 6Oco{. .f.e-.$.?.*.r..?.!6'

VI. 88g o-cJecor{ 6oc or::cog@c oco Socecel:rco 
"oA. 

...0-fl. il.L.lQ-.2.

VII. KrCron(aq) ocegEo toeD ee1eD18 qododocsd socoqS. . P b- & ?,)...*.......

VIII. KllCCla,-erqr oQc oesEo@ q CCl4 aJodc.: q@ ee1ol16c3. C f@.?e)..U.......,........

l: l:
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(ii) a1ro1d1@ o:go:ao ooJ Mg(NO3)r.6HrO(s) (1) ergpo eeoo@tr} ddrod ego (2) roQoJ

ddrodza gQ.

I. geora esqoral 1 a?, 2 qCeddc Cg Q SgOa gEScec eeqotc op@o descc.36n es@todcr

Fc,:zrJzr,-

us(ttoizt hHzo --*:E:l- tudNqe)e(s.: J .Q UzP- .
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!! s(uQil ,:..
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16, N-
z0aSaLx 2.5h.il2.Q.... ol
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c

a
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(ii) o@ocood oda:8O a:o eoBQSO C6 EOidQ deecc^:8zo gE qdo@ai dE qc@@ar'aocd@n/
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D
A

(iv) "Q esor R escqa ologCdSo Ag 6@a gcO<5 qrO@a oO." o@@ OoCEc,s op@o desc<,e8o

-r +tlcl
.5:9t* r BHzQ ----2 4- Hcl
P-C ls
? (!s

1A

1.4

1..2

1.0

0.8

0.6

0.4

t *:flzQ
+ ttzO

..Yz?- Q+ .:t 5- ft e!
?o + 2{+c f

PCla -1 Q iza h"----)

03. (a) o6@cO 1dm3oo: t;oOaor Og:lof 49, Aeseo B gE$cezo 8€oO€aJ 2mol eeeo lmol aiSoi

@g ad 300 K Q es@e;@trocOceO dg6@ esqarc oO:s: gQ. es@q@o @good A, B areo C

Ocg qO.q Eca.

esrtdg<6ce dm-3

A

C

B

(i)

"m 
??e ?:fi ?

deecco8a 12<69da:8oocd ggc,e

P AlzOz Z-zooa[5
a g;'02 Aarfra q6e
R P+Otot '7P@ q;6fu

eoBQSOooJ ggce desccoSzo cq<6

P AlH3 UUUc'zg
a Sl H+ 2a zae qr6v
R P$z TqBw/Ht:

L4Z6a oz +ot) x b

x5

2b -4

ot
ot
ol
ot
ot
ol

S

2.4 )+ B :1)
Z.

o-81,2 O- b

0 t7

+

2



7

o

o\-f ot

o 2+a

,o2A2

. c2145

o

0240

ol io

o2

o

(ii) 300Kq

kc...
geoo: es@q@o:co

4eeorc 
a:Ool@o:orr Eceolce K. o6ac.: rodaJo:.

c
A k)J 2

o" 3 2

LI :? P?o- td ,;3 2 O'b r,)

or Vn

(iir) t, ?Dlr-oJ? ee@68o @::<ao-:8 Ee e, .

" t-r '8 z:s'aa 6o doo*
|: z167: A@m-;u Hs/

oOorai 0a arrrt? a(] zodaJozrj otooad E?

CJ a A O -2 .".a-l b_8 6
@1@

(iv) tr - tz rocg odceeocd q A, B, C org @gooc,:E Sgoo: ooa:ed6@,

(r)

(ID trstr z
...t.r.

B
roOldm

i !20-l ,2. o-bno I

Q:5+4
Ke)Qa

;:.:::: ..;;@:ru.6,*" e c_ a;ina;?; ;6{
66gH??8 a@pr 6?)"

(v)

(vi)

@D

n) )

c_5

fn

Dd @o

t

o(

65@d
Ct

A

t1 gEScocoO AG a a@d q? eto:rQ€
A

..I;.,--..,-,,1_ ..,;

a

@c 1Y|c

e?B ee6 zodaJ:::.



8

,t
(vii) 700 K q eaDo gEscsco eeqsl Kc: 1.2 x 10-4 mol dm*3 oO. grESo;o egqer)
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04. (a) A, B, C oc D co2 qgq6 gpce CeHllBr o?r dn qco{8o qlodC@18eo rsooc,:iorocd

es@rOceEo ood6. A eoc B goco cs$c.: Oa: qod OOlcec6ce KOH as@rca 8€oO€C E eoc F

gOc o{. E ocd S@ce6 ee@cCcoEnoco qdo8. C olc D e5€o: NaOH ee@ao 8@oC@C G olc H

gOc o{. EbeS@c,: ZnClrienCA HCI @g<aoC G dt:lq mg, Oorc@ gcOsce goleolQ@ oO.

(i) A, B, C, D, E, F, G orc H og Cpo e:oro oac! a€ EqCzr.
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D E F
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gESc.:roo: g6ocdtoo: gOco: dgcs g6@csc oboce

I

o
il

cH3 cH2-c-cH3 CH3MgBr
Pt4g 97

cHnc4- * * 4b
'cxr z

Arr

II cH3cHCH2CH3
I

OH

zedz Hzs o+ lA
6b, arzoe I a

or CH3CH = CHCHa t-

III cH3 
fH 

cooH

CHs

C2H5MgBr
/crilu /
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-+- o
7Br
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(b) (i) ooro eeqor:ri oqoO 8e{ oocQ ee@g56 rod:rJr::. (gE@coc o56ce erecra o5Q a:qorC

todCtr.)
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B orocOo - dOo:c

gdnr oqrszoO o@od B€eOr oocenJn:. (Od Od gdaceO ee€ 15 OrBrrJ eioO.)

05. (a) 25'cq HA a@ eia tocd@o gog q@goceE 6g,ca oeo SotJ qo:d oucedE teoe6?o6s oe:E@

eoqerc eral6) oSdecrce 8g md::: gQ.

I. ascCA<5o l mol dm-3 g HA e3@c.: gco6c,:EC 50.0 cm3 d oora 6ofi 50.0 cm3d

q@c oorcQC oeecgoc SnJdeO odr:l gQ. (25'C q gOg q@goc,e8 Emoo: Bceorc,:

K, = 1.25 x 10-s mol dm-3 oO. eJ@co gcO6oo{ HA E Seao:rco oo:cte1gsce ar18

0O 6,oto6leo:<^: rod:r}at.)

Il. gsr?r $Ers aiddoc,:a} 25.0 cm3 osr?r) 0.08 mol dm-3 NaOH gco<6<,:d es@cD

qp@cooce eodz:: gQ. qp@ceoood qalot grerocd Q oic,: g NaOH o8@co 25.0 cm3

(i) as@q@or:cOceo eo} p og e5@ca eiddoc,i HA cscCg<5ce ol6:::co ndeda:.

(ii) 6g,<d eeio 6ob qo:d HA E OrcejE €oo(€6rilos o€Etrco rod:rJat.

(iii) es@q@o:ocO<,sO eoJ p og e5@o e$ddoc$ pH qcoco cr€6zrc3 adaJot.

(iv) qp@cor:ood ee@toorc grei:oodQ pH o<rac,s m6zrJa. , i^lru i ', '.1 " ,',""', ,'u"t'

(v) qp@cor::ooJ q5o es@noc grerocd Q pH gcoc,: oeec6?rJzr.

(vi) 9oo (v) E Q ezoAls: g3O€6c,3O edocdreo gcO6c;d oga: Scec ?oe eD18 q? Oo0 8@b)d

ooCr; qdo@al erltolqg odaJr:.

(vii) geoo qp@cer:ce esqeoc droq rodr:: atd@ o6@co o@co gcO6oc.d pH qotc.: oOr::ad Or:

qcarcdc,: roQ ceOeoz::8al qmfoCo. (rs@rooc e?f;eD ee€ odCo:.)

(viii) o@@ qg@coa:co csqorc o@E6l OobaJaf (pKln = 3.7) aa SooCrJ5;@5lJ (pKrn : 9.6) ca.ot

qboaeo eeoc,tc q16. q2@ceraceO ggg q5otoc,: r:@ od O(Jer Eebc,scesce @c,sCo:.

1s4.9 e.o)

t-tA ---+ Na A H (L) O2
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tt

L

= O' Og rDAtdr,r3 x 25 d"ro?N c:,C: b44
( ooo

e5

c5 dd,6a& (Ha c<7,J 2 x tia ry, al
of+ol
C{t

2x lO' ,nOl

25 2 (O- 3 c1or 2

o.Og motd;3

ll
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(b) (i) 25'c q Ni(0H)2 E scorsorcoc.: B x 10-6 mol dm-3 oo. 25 "c ? Ni(oH), E Kp

(ii) pH qoc,: g c a 6@ce NH3 gco<6ce6ij 100 cm3 eeeo ori.Jg.<.6c,: 5 >r 10-6 mol dm-3 p
Ni(NO3)z ej@c,: gce"r<6c,:6C 100 cm3 @g og Eo qOo.oJo.ooaf g_q oo:co::: Ao ggE
o€66c,3 66@d @ErrJ oeaJOC?r.

(iii) qoodee.:d giE E@ qcd@er E@o ar@ geoor (ii) E Q d,'q ?o€ ge NH3 gcOgocd eO@
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06. (a) es.oao qaO Og:::d AC 200 K Q A(g) qo.q o::: qa6 200 K o geog edsojo ogQ ooro

e6Q EoceCe5a:c,: oO.

A(g) ---+ es

acgc,e ee@co A E eecalger oO?radE@ ooo: o6Q oO.

[A]/mol dm-3

a

a/2

a/4
a/B

ozo4060

(i) A o escoedaeo oog, qooCeo:lce tod:rJzl.

I

________t_
I

________!_--__-__l_
II

BO 6ce(,3 ,/S

(ii) 0.693,i : u oe€ i qloJo:@ gE$c:roo Egor 6soro k oe6aro odzrio.

(iii) gESceco esqorc oOo g6c6?6c.: @c.oalz::.

(iv) a3ooao, qaO Ogord 49 300 K q A OcgO qOor2 rog EO Og::: eg A Eoc,:jd?r6O

ood qcd@tom 8O?rc3 1 x 1C4 Pa oO. 300 K Q gE@<ecoO ggorcOc.:

R (mol dm-3 s-1 oets) (D€82r6 adajo.

(v) gE@c,:coO 99.9 o/o r.:@g5<r E@O oo o?r ?oret,s o><6?:lc;: rodCr:.

(ez$gr /--))

IB

Lt) ba a @,, 6cl*:cl $ .o o
A o Z4t{c zlA ua t 6il",65 o5

tiir k = o' I olc'rO

20s
O)+oc.c,34b5 S-'

(.,i-t R k Ac to
{
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e = I X leQ (o3+o9 x 3
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(1-,) (,) iiii.,.Ci ,l rOJz,; -r,.-, rr,i:r1j3., ,;.i . .(r;-ir:rj').

(ii) NH4CI 5.35 g dgcs 100 cm3 to Qc,: mdr: eq. OOo e5gocd 6deroiaca 27 'C 8o 20 oC

Qdor ereD6 a8o: gQ. (eieoci E.oc.oc. 4.2111-t g-1, ears:oloce l gcm-3)

(H=1, N=14,CI=35.5)

(l) NH4CI E @gl@m gcO6 dzrlolglSc^r cooo:ce todaJor.

([) 27'C q NH4C] e5gocd gcoerco 5@o qqcgO OaJoQcB Eobcecrsc,s eLro: ? qrA

qolo q1q6al $<61 .e odCo:.

NHrCI(s)
+
NHn(aq)

AS/f K-1m6|-1 94.5 98.0 153.0

(III) BgE cD6a:6 68@d Ertr6C 27 'C q g5@<,::oO adoce"S{Or::coco 8@Oq qqeoad

. ^t; ,.-l^

lsqg 7.s)

Cr - (aq)

i1 246@?2 o'$'$a ci?oa N t-i Clc <6 I rnol
c5 zJ@ E 

"Je 
a:D za 66a c: ? z .5

f?oa t5 .7JcO o)LS ( r,t16l aea
gl uZctl li c-: Q ra)?v) za 6ot

05

q nt (- O- L) ba

3
,x t x (e1-2o) kC6 .)3 2 Kj-x 4

2q4o r
( CC Cr',

2+ot) x+

2-ot+ kf 02+ol

NH+(t e,9 e @q1D "O l+ 91
53 "5- 9 w',ol *r ;1(,

O-| n:,al of +o\
+ zq+C f7Ct z,o.Y5tzI c)l
O" i rn}l

= + zq "+ kJ n",oi-l ol
6 b a.Dr.

t
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2t
fl I N.k4cl q) NtIf,coqI + Cllaq,HzO o5

!

?Eet - I e68,tatA5 5 o3

(qs- + qzj ;'i-;;;i;--qi '5 s [ty.,crl' 03+ot

= lE b .5 i V^'nAl-l 02 +Ol

ATI * TASg a3

2q.+ lcJrno l*t * ZO>K x I Fb,S kJ L(*rdT' 2Z+O I

-._ j'a/ 000

-ta.qE kJw.ol-r c34ol

o2
o2'o,6 Qeoa 4o uofr ia 6t)i

07. (a) OaO oeoo eeqotai gOt eso gcO6 ese.:<,:c q1o:.

1 mol dm-3 Fe(NOr), g)e,<5.s

1 mol dm-3 CuSOa gco6c.e

Fe eso Cu ogJar oterQ

906 oadqO esqarc qOotr: gOu

qOoal a@5

qqcg 9d8o6<r EerO eeoo o8Q oO.

EFer+/Fe : -0.44V

E|u,+/cu = *0.34V

(i) geoo: gcO6 eso gOr qOcou e6t oc.:cqc ooto: EqgoJ da:cc,s8?D ozoiec,sd ocDcO

:s:crtrJar. dE glor::COr,e eoer ?DlobCoco dOcood ee€6 q a:@co a:@ odaJor.

(ii)

(iii)

(iv)

(v)

qloo>COo €oeo ?ozo?rCOcl qteg SgOo: qbO gE$cec Ec:c ozoCee gE@ooco @cealzs:.

geoo (i) E oeoCeco a:qorc es@@o oaCe qozor:co @c.:ai::.

otoieoci es@@ot EqpoJ oc@n Aec; (D6?rce mdaJot.

gogrdoQCO drEd a3aAaSaJ ee@dCO zog,EO rolooCOo qesg Ez86 at8 66res
oqtod @coC:r.

1.49 z.s)

*
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(i)

aat\flr-s L-) (+) z)io ?)o
Fe t/ <--- Cct

I I I

t
rtv !

,/

trn>lA ^FnNo)ruqt Ur; 3 Cu S ca rc,isrr)
7

I rbo
ozxl,

(lr) a(ea52 u ( a6zf-D62t 6 )
f-e_ es) :=- Fe (qf.) + 2e o!;

-
@Ma$grs ( a"$f,w 6a-a-s

I

Cct +2e Lct cssL+ o5
v

c:>76

+cFec + C-tt cs t /o2r€ f
L

r+r 
-)

t n0[d to')(i;i; Cu ts;Cu tr"Oldm
2

€e{9 F" (a

L;v) E1n,r E
€-
fn,lh a !,a '- E

.z+in n ,l o
€+ as

-2,2+ v o-o-+qv) a4+ot
i o -79 v OtS -tO 
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(b) M r::@ qca}ra8zo ogCerc,s X :::@ Q e5@c,: OSoOoi qc,3?rc,sC eecq8. dc,: [M(H2O)6]m+ oO.

dc,s erer6) Q q1E gA@o:c OgO atcdarc^o oO.

M eogo:ccoC:1.

X es"oc^:JJ.o"J g m E qo"s q@d q?

go:o gd8zod{6 EOeidcO eitld M escqr: oOoroJ zolOrco:::ced eeqe,ra} rod, dE

9o6,do QJo Earu:es.r @soJor.

Q E e,b<ao esr, ede,toro.s €..:aJzl.(iv)

?e& oi3D1 .lD<5ce

qOa{ocdoce

dq p8dz

Ka [Fe(CN)61 (aq)

ocoQ@

Na0H(aq)

eaq9

tscalg

NH*OH(aq)

oo:Q@

g8c;?rj 6ef

qododoce

(i)

(ii)

(iii)

eer. HCI

Ol8gd ocaQ@

(v)

(vi)

(vii)

(viii)

(ix)

P, Q, R E descoS?o gp a:qoral adC:1.

R E IUPAC r::cOce @c,:Cot.

gelo X O NH4SCN eC$<,: grOeoc.: oog EO glo0a S5tte€Ece q@of q?

9oo (vii) 65regce asqotc q@o descc,:Eat,/qc,:Ero ee@adgc.: @c,:C:o.

P eoc Q dg glFo@ Q Sgoa dascoss' Eebc.:cce q@or descceEo ee6od<r @EaJ

qdoCa.

1sq.€ 4.s)

o5
o2

tiii) Fe7+ OZ

o3

Iv;

a2_ 2 6 bd.Zs

6 b 6 @ Z}zf6
Pe @ttlv;

& c ozx
Uiz Cm ) t{) C)

(viD t, 6 ZrtuGS 2bo o3
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(u'';) F

"o)
+ NH49 cN Fe c,N (H,a)_s + t+4 + l-lzO

ur) ?+ ?e@"o) u €e(o H), , + b42-o+ so+ 
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+ zO
'f +2N Fe(ou) +3 * 31r'zO o)

(c) (i) qcolo:6a gegors dtscc,:r:c,s err ee@OCo " @cooc,:" (ligand) cotrla: eogalotrJa.

(ii) e:oro eeqotC EonJo OgO @oaod ogee $cocag, o18 q oancol6 q com OO esgao:r}

zodaJot.

0H*, NHi, CO, NOt

(iii) ee.coo: ee"E5<E Og Obe6 eeqaoc Ogeco: eecOm 3 d qdorrJo:.
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(d) qcCo:6a pggorc,sd ozl A E Sbe5€c,: o6locdOc^: o6cqcoo2rr 8g adr:: gq g6$c,:c
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gE@c":co q@o descceSto ee@todocad @E:rJ qdoCat.

(ea€ 1.e)

@c,sctocdzo@ EBz*eoca

L A A AUeSece es5lorlo<.: 0. 1 mol o 6@<a

NH3 O18gd oc,:Q@

B - orq86l gcO<6ce

II.B o NaOH(aq) 0.2 mol d ocecqc NH3(g)
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VI. C eszrc,3 eq1 cecrrJg HNO3 E gcO> zod8 er 6C AcO<6ced 61oD. Ocg 8qa:J

3.a-t ^-^evtp a)La)

L;) Cufu o3

Cu(rvuz) +
2*

)

c- c a
9-A/

bc,S Oge "o2xLl

;;;.) @. uzl a
r\

d6g ot
(v> Cu(ou Cct O + {1zQ o2
(vl zCut t'to ZCu0c 'f 4 NOt + o\

titac t A) ZID ol
oxJ'u) 7, d c?A

-



2b

08. (a) gl6lotocoeocg o@aj oo:co EooJg Egd@o<,:c8@a qco{oa gE@c,:c 060 a:aoeoc8 o?rcoA.

oaCr2 o1eo1Q@ rodCar.

(ea€ 3.0)
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(vi) B E Q q1z::cc,otro3 erEjoc otlE@O Sgog orlE o8recOd eeer EEc€, 88ce6 oqCr::.
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C H
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(b) Sn2+ qc,ea qo"q eSc,: Erer<6r.06 Sn2+ a:roleic: e,.et@ €sqalc oero: Qtdoor::

p@co 6,oocoCB tod oCar 6Q.
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8o 8c,eg@ Snz* qeo Sna* Aeru od8mdelc.: Ec,:.

IL O@ qOesco gcO<rcEO Pb(N03)2 4@,a g;ta<6,a Ol8gd oosg EO gp qOdodocod
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(ii) X eoc Y dg gOr Q@o qqcg clCp6 @c,:r qdoCo.

OH

(iii) qcd@eoa e-3ooo3J'lce ogar Y orctor od CH3 CH--b-CH.a:.edo6fer<5c,: 6d?tJzt.
tt

CH3CN

1"qq a.2)

o

(i) X oro Y or1 Oren oECo.

(it x: cHr*d -cfi2cHz o3

I

v CHr - Cl+ Cllz.CHzO.tl a3

t Srsa 6
at r7b l^

A + Br-cH CH C.PJc

3ol ol-,t3

z Scsad

t.o fr
ol

l-

, cttz - e - LHzLll2\ --+ LHz* q * cH2cH?

ol
li

Xlt



c_u -cH cu -
-t_ Br -+ -cH cH cpt

+
Br (eA6 3.3)

H

BrOHilt
C-

Z+

* bv--
ofr (o t)
(ot )

tCIob) 0g

(o 4)(o.)

cH c.+l = C ${2

ob

c c IJ cH OH

g

(iii 
.r

t03)

e$c = 
c Hu r

t^

c,F{ ce+

bz; I (o
I

OHo
CH-C*CII LU ctt^c- c

lo qlii) t

(b) dzo@ acO8eo eoooc.3ioce oers oO6J8C arcEoc eod oeoo eeqorC oSol1o:oc. 8g rodaJr::.

I



<is ll

AIC

.a

o

r

V_

o)) (ozs B r to?) Y

@3 te3)

(i) e5gc,: 5,tlce ogCSo eeooc,:icoc^:8.
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<-----+ ba,ii) BaS 0 4 SOg
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(d) I. A cep NarC03(s) eso NaOH(s) qO"rq @96csmJ e5eociQceBSo@aJ escqr:6q e5@c,s
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