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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. Ca mrudKqjl Woaos.xY lafjdkagï wxlh 𝑙 = 0 jk bf,lafg%dak ixLHdj fldmuK o@ 

^1& 2  ^2& 4  ^3& 6  ^4& 8  ^5& 10 

 

02. X kue;s uQ,øjHhla idkaø HNO3 wï,h iu. m%;sl%shd l< úg XO2, NO2 yd c,h iEfoa' 

fuu m%;sl%shdfõ oS X ujq, 1 la iu. m%;sl%shd lrk HNO3 ujq, ixLHdj fldmuK o@ 

^1& 1  ^2& 2  ^3& 3  ^4& 4  ^5& 5 

 

03.  A, B, C iy D hk uQ,øjHj, mrudKql l%udxl ms<sfj,ska Z, Z + 1, Z + 2, Z + 3 fõ' tu 

uQ,øjHj, m<uq whkSlrK Yla;s úp,kh C < D < A < B fõ' D ys m<uq bf,lafg%dak 

nkaOq;dj Ok w.hla .kS' A uQ,øjHfha wjidk ljpfha bf,lafg%dak úkHdih úh yelafla 

l=ula o@ 

^1& ns2np6  ^2& ns2np5 ^3& ns2np4 ^4& ns2np3 ^5& ns2np2 
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04. H C CH  CH CH CONH2 hk ixfhda.fha IUPAC kduh l=ula o@ 

^1& 2  amino  4  formyl 3  butenamide 

^2& 2  amino  5  oxo  3  pentenamide 

^3& 1,2  diamino  1,5  dioxo  3  pentene  

^4& 4,5  diamino  5  oxo  2  pentenal 

^5& 4  amino  5  carbomoyl  2  butenal 

 

05. my; l=uk j.ka;sh i;H fõ o@ 

^1& CaCO3 j,g jvd blaukska SrCO3 úfhdackh fõ' 

^2& I ldKavfha uq,øjH idok khsfÜ%g ish,a, úfhdackh ù O2 ,nd fohs' 

^3& I ldKavfha Li2CO3 yer b;sß ldnfkag ish,a,u úfhdackh fõ' 

^4& II ldKavfha uQ,øjH idok ldnfkagj, O%eùlrK n,h ldKavfha my<g jeä jk  

    ksid tajdfha ;dm ia:dhs;djh o jeä fõ' 

^5& I ldKavfha khsfÜ%g ish,a,u úfhdackh ù NO2 ,nd fohs' 

 

06.             

CH2  CH CH  C   CH         X 

by; m%;sl%shdfõ oS ,efnk X M,fha jHqyh jkqfha my; l=ula o@ 

                          

^1&     ^2&    ^3&                    

                                 

^4&     ^5&                       

  

07. my< WIaK;ajj, oS muKla iajhxisoaO jk m%;sl%shdjl ∆H yd ∆S úh yelafla" 

∆H/kJ mol−1        ∆S/J  mol−1 K−1 

^1&  −50     −10 

^2&  +50     +10 

^3&  +50     −10 

^4&  −50     +10 

^5&  +50        0 

 

08. 3 A(g) + 2 B(g)
                         
→       4 C(g) hk m%;sl%shdfõ A(g) idkaøKh wvqjk fõ.h 

0.06 mol dm−3 s−1 fõ' fuu ;;a;aj hgf;a C(g) W;amdokh jk fõ.h mol dm−3 s−1 j,ska 
fldmuK o@ 

^1& 0.04  ^2& 0.08  ^3& 0.06 ^4& 0.045 ^5& 0.24 

Hg2+/ ;kql H2SO4  

O  NH2 

CH3  

CH3   

CH2   CH  CH  CH2CHO
    

CH3 CH  CH  CH2CHO  

OH  CH3 CH3   

CH2   CH   CH  COCH3
    

CH3 CH  CH  COCH3    
OH  CH3 

CH2  CH2  CH  COCH3
    

CH3   OH   

^;=kajeks msgqj n,kak& 
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09. idkaø CoCl2 ødjKhlg jeämqr idkaø HCl tla l< úg ,efnk j¾Khg jvd;a wdikak 

j¾Khla ,efnkqfha my; l=uk wjia:dfõ oS o@ 

^1& NiCl2 ødjKhlg jeämqr idkaø HCl tl;= lsÍu' 

^2& CuSO4 ødjKhlg jeämqr NH4OH tl;= lsÍu' 

^3& FeCl3 ødjKhlg jeämqr idkaø HCl tl;= lsÍu' 

^4& Cr3+ ødjKhlg jeämqr NH4OH tl;= lsÍu' 

^5& CuSO4 ødjKhlg jeämqr idkaø HCl tl;= lsÍu' 

 

10. Mg f,dayh jd;fha khsg%cka iu. m%;sl%shd lr ue.akSishï khsg%hsâ idohs' thg c,h oeuq úg 

msgjk NH3 jdhqfõ ialkaOh gram j,ska fldmuK o@ 

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

^1& 3.4  ^2& 34  ^3& 1.13  ^4& 11.3  ^5& 20 

 

11. wdj¾;s;d j.=fõ Sc isg Zn olajd uQ,øjH ms<sn|j i;H j.ka;sh l=ula o@ 

^1& wvqu øjdxl iy ;dmdxl we;af;a uex.kSiag h' 

^2& ;kql NaOH tla lsÍfï oS Cr2O7
2− c,Sh ødjKhla CrO4

2− yd Cr3+ njg m;a fõ' 

^3& tajdg tu wdj¾;fhau s f.dkqfõ uQ,øjHj,g jvd jeä úoHq;a RK;d w.hhka we;' 

^4& Sc yd Zn hk uQ,øjHhka ys ia:dhs TlaislrK wjia:dj +2 fõ' 

^5& 3d0 yd 3d10 bf,lafg%dak úkHdi we;s ixfhda. yer wfkla ixfhda. ,dCIKsl j¾K  

   fmkajhs' 

 

12. my; i|yka j.ka;s w;ßka i;H jkafka" 

^1& i.kaO f;,a wvx.= iuyr Ydl fldgia l=̀M nvq f,i Ndú;d lrhs' 

^2& NaOH ksIamdokfha oS nyqwjhjl whk yqjudre mg,h ;=<ska legdhk yqjudrej  

    j,lajd we;' 

^3& inka ksIamdokfha oS w;sßla; NaOH ;snqK fyd;a HCl jeks wï,hla fhdod WodiSk  

    lrhs' 

^4& fyan¾ l%ufha oS NH3 ksmojk m%;sl%shdj ;dmodhl ksid jeä wiajekakla ,nd .ekSug  

    b;d wvq WIaK;ajhla Ndú;d lrhs' 

^5& ixY+oaO hlvj, øjdxlhg jvd wuq hlvj, øjdxlh by< fõ' 

 

13. Ba(OH)2. xH2O ic, ixfhda.fha 3.15 g la c,fha oshlr 100 cm3 l ødjKhla idok ,oS' 

fuu ødjKfhka 10 cm3 la 0. 1 mol dm−3 HCl iu. wkqudmkfha oS jeh jQ HCl mßudj 

20 cm3 ls' x ys w.h l=ula o@ (Ba = 137,   O = 16,   H = 1)  

^1& 2   ^2& 4  ^3& 6  ^4& 8  ^5& 10  

 

^y;rjeks msgqj n,kak& 
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14. *Sfkda,a iïnkaOfhka jeros m%ldYh l=ula fõ o@ 

^1& *Sfkda,a" idkaø H2SO4/HNO3 iu. merd khsfg%d*Sfkda,a ,nd foa'  

^2& *Sfkda,a" wï, laf,drhsv iu. tiagr ,ndfoa' 

^3& *Sfkda,a" fn%daóka c,h iu. iqÿ wjfCIamhla ,ndfoa' 

 

^4& *Sfkda,a                   hk ixfhda.h njg mshjr ;=klska mßj¾;kh l< yelsh' 

^5& *Sfkda,a m%;smQ;skdYl iEosug .kS' 

 

15. øj yhsfv%dldnkhla ;dm úfhdackfhka jdhquh frdlÜ bkaOkhla ksmojd .kshs' øj 

yhsfv%dldnkfha ujq, tllska bkaOk jdhq wKq ;=kla ,ndfohs' mSvkh 10 × 105 Pa yd 

WIaK;ajh 1000 K hgf;a we;s jdhquh bkaOk 25 m3  la ksmojd .ekSug wjYH øj 

yhsfv%dldnkfha mßudj fldmuK o@ 

^øj yhsfv%dldnkfha ujq,sl mßudj 125 cm3 mol−1fõ& 

^1& 0.125 m3  ^2& 0.375 m3 ^3& 0. 008 m3 ^4& 0.024 m3 ^5& 0.048 m3 

 

16. 25 ℃ oS 0. 1 mol dm3 CaCl2 ødjKhla iy 0.2 mol dm−3 NaOH ødjKhlska iu mßud ñY%lr 

idok ,o ødjKhla i,lkak' 25 ℃ oS Ca(OH)2 ys  Ksp = 1 × 10
−5 mol3 dm−9 fõ'  

tu ødjKh ms<sn| i;H jkqfha" 

^1& by; ødjKfha Ca(OH)2 ys whksl .=Ks;h" ødjH;d .=Ks;hg jvd l=vd fõ' 

^2& ødjKfha Ca2+ idkaøKh 0.1 mol dm−3 fõ' 

^3& ødjKfha OH− idkaøKh 0.2 mol dm−3 fõ' 

^4& Ca(OH)2 wjfCIam ùula oel .; fkdyels h' 

^5& ødjK j, idkaøK fo.=K l< úg Ca(OH)2 wjfCIam fõ' 

 

17. X yd Y hkq wï, NIau o¾Yl folls' tu o¾Yl foflys pH mrdi iy j¾K úm¾hdi my; 

mßos fõ' 

o¾Ylh       pH mrdih 

   X    ly 2.5 − 4.5 ks,a  

   Y     ly 6.2 − 8.4 r;= 

o¾Yl folu ly meyeh fmkajk ødjKhla ms<sn| i;H jkqfha  

^1& th m%n, wï,hls'         ^2& th ÿ¾j, wï,hls'      ^3& th m%n, NIauhls'  

^4& th ÿ¾j, NIauhls'  ^5& th WodiSk fõ' 

 

 

 

 

Br 

OH  

^miajeks msgqj n,kak& 
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18. my; i|yka oajHx.S ødjK i<lkak' 

(a) C2H5OH yd  C2H5COOH 

(b) C6H5NH2 yd C2H5NH2 

(c) C2H5Br yd C2H5Cl 

(d) C6H6 yd C6H5CD3 

fïjdfhka wdikak jYfhka fyda mßmQ¾K f,i yeisfrkafka l=uk ødjKh$ødjK o@ 

^1& a muKs'     ^2& b muKs   ^3& a yd c muKs  

^4& c yd d muKs   ^5& a, b yd c muKs' 

 

19. X kue;s ldnksl ixfhda.h NaOH iu. m%;sl%shd lrk w;r Na2CO3 iu. m%;sl%shd fkdlrhs' 

th fí%ã m%;sldrlh iu. m%;sl%shd l< o f*a,sx ødjKh TlaisyrKh fkdlrhs' 

X ixfhda.h my; l=ula úh yels o@ 

 

^1&     ^2&    ^3&  

 

 

^4&     ^5&  

 

 

20. 25 ℃ oS WodiSk c,fha [H3O
+] = 1 × 10−7 mol dm−3 iy >k;ajh 1000 kg m−3 fõ' 

25 ℃ oS c,fha ú>gk m%;sY;h jkqfha" 

^1& 3.6 × 10−7 %   ^2& 3.6 × 10−9 %  ^3& 1.8 × 10−7 %  

^4& 0.1 × 10−10 %   ^5& 1 × 10−13 % 

 

21. YsIHfhla hlv lene,a,la u; Zn ;ekam;a lr .ekSfï wruqKska my; oelafjk wegjqï ilia 

lrk ,oS' tu wruqK bgqlr .ekSu i|yd iqÿiq jkqfha ljrla o@ 

 

 

 ^1&     ^2&      ^3&  

 

 

 

 

 ^4&     ^5& by; lsisu wegjqulska YsIHhdf.a wruqK bgq  

   lr.; fkdyelsh' 

 

 

 

CH2COCH3  

COOH  

CH2OH  

CHO  

CH2COCH3  

CH3  

CH2COCH3  

CHO  

CH2CHO  

OH  

Fe(s)  Zn(s)  

Zn2+(aq)  

Fe(s)  Zn(s)  

Fe2+(aq)  

Zn(s)  Fe(s)  

Zn2+(aq)  

Zn(s)  Fe(s)  

Fe2+(aq)  

^yhjeks msgqj n,kak& 
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22. 25 ℃ oS 0.1 mol dm−3 HCl ødjKhlska 25 cm3 la 0. 15 mol dm−3 NH3 ødjK 25 cm3 lg 

tla l< úg ,efnk ødjKfha  pH w.h fldmuK o@"  

(Kb(NH3) = 1.6 × 10
−5 mol dm−3, Kw = 1 × 10

−14 mol2 dm−6)  

^1& 1.5 ^2& 3.4  ^3& 4.2  ^4& 9.2  ^5& 8.98 

 

23.  CH3CH2NH2    CH3CH2OH      CH3CH2Cl 

   

                              

 CH3  C   CH2CH3          CH3CH2MgCl 

                               

by; i|yka m%;sl%shd wkqms<sfjf<ys A, B, C iy D ys jHqy ms<sfj<ska i|yka jkqfha l=uk 

ms<s;=rl o@ 

^1& NaNO2/;' HCl"  PCl3 "  Mg/  úh<s B;¾ " C2H5COOCH3 

^2& NaNO2/;' HCl"  PCl3 "  Mg/ úh<s B;¾ " C2H5 COCH3  

^3& NaOH          "  PCl3 "  Mg/ úh<s B;¾ " CH3 COOC2 H5  

^4& NaOH  "  HCl  "  Mg/ úh<s B;¾ " CH3CH2 COOCH3  

^5& NaNO2/;' HCl"  HCl  "  Mg/ úh<s B;¾ " C2H5 COC2H5 

 

24. mrudKql Tlaiscka iy c,jdIam m%;sl%shd ù jdhquh OH uqla; LKavl 2 la iEoSu i|yd jQ 

tka;e,ams úm¾hdih a kJ mol−1 fõ' Tlaiscka ys mrudKqlrK tka;e,amsh b kJ mol−1 jk 

w;r c,fha jdIamSlrK tka;e,amsh c kJ mol−1 fõ kï" 

1
2⁄ O2(g) + H2O(l)

                          
→        2 OH(g) hk m%;sl%shdfõ tka;e,ams úm¾hdih kJ mol−1 j,ska" 

^1& a + b + c    ^2& a + b 2⁄ + c    ^3& a − 𝑏 2⁄ + c     ^4& a + b − c ^5& a − b − c 

 

25. my; j.ka;s w;ßka i;H j.ka;sh l=ula o@ 

^1& yhsfv%dldnk tajdfha wKql iQ;% u.ska we,smeál iy wefrdaueál f,i y÷kd .;  

   yelsh' 

^2& fok ,o wKql iQ;%hlg w`oskq ,nk jHqy" odu iy ia:dk iudjhúl;dj fmkajk  

    kuq;a l%shdldÍ ldKav iudjhúl;dj fkdfmkajhs' 

^3& iEfok ldfndlegdhkfha ia:dhs;dj wkqj we,alSkhlg HBr wdl,kfhka iEfok  

   M,h ;SrKh l< yels h' 

^4& W;afm%arl f,i Pt, BaSO4" laúfkd,ska we;súg we,alhskhlg H2 wdl,kfhka  

    we,alSk ,efí' 

^5& fnkaiSka myiqfjka TlaislrKh fkdjqk o" 2   bromo   2   phenylbutane  

   myiqfjka TlaislrKh fõ' 

A  B  

C  

OH  

.  

.  

^y;ajeks msgqj n,kak& 

(i) D 

(ii) H+/H2O   CH2CH3  
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26. A kï ixfhda.fha C, H, O muKla we;' 

A
          PCl5         
→         B                 A

     CH3COCl    
→         D  

B ys ialkaOh A g jvd tall 74 lska o  D ys ialkaOh A g jvd tall 84 lska o jeäh' 

A ys we;s COOH ldKav .Kk fldmuK o@   

^1& 1  ^2& 2  ^3& 3  ^4& 4  ^5& 5 

 

27. my; i|yka m%;sl%shd ms<sn| i;H j.ka;sh f;darkak' 

^1& NH4NO3 r;a lsÍfï oS N2 ,efí' 

^2& i,a*¾ idkaø HNO3 iu. m%;sl%shdfõ oS Na2S iu. H2SO4 ,efí' 

^3& H2O2 wdï,sl udOHfha oS Fe3+
                  
→     Fe2+ njg m;a lrhs' 

^4& PCl5 jeämqr c,h iu. m%;sl%shd lr H3PO3 idohs' 

^5& NH3, CuO iu. m%;sl%shdfõ oS N2 msg lrhs' 

 

28. mßudj wkqj jd;fha Tlaiscka m%;sY;h 20] la fõ' ue.akSishï i,af*aÜ 1 kg la ksIamdokhg 

wjYH jd;fha mßudj fldmuK fõ o@ 

(Mg = 24, S = 32, O = 16,  jdhqjl ujq,sl mßudj 22.4 dm3 fõ'& 

^1& 83.33 dm3 ^2& 9.33 dm3 ^3& 41.67 dm3  ^4& 18.67 dm3   ^5& 74.67 dm3 

 

29. my; rEmfha mßos X yd Y jdhqka folla 

60 cm la os. ixjD; k,hla fofl<jr ;nk 

,oS' tajd tlsfkl yuqjkafka A isg 

fldmuK ÿrlska o@ 

^id'm'ia'  X = 4, Y = 16 & 

^1& 10 cm  ^2& 20 cm  ^3& 30 cm     ^4& 40 cm      ^5& 50 cm 

 

30. my; j.ka;s w;ßka wi;H m%ldYh l=ula o@ 

^1& we,aäyhsvhl ldfndks,a ldnka mrudKqjg H mrudKqjla ne|S ;sîu ksid tajd lSfgdakj,  

   l%shdldÍ;ajfhka fjkia ùug fya;= fõ' 

^2& wefida j¾Kl (azo dyes) wdydr" frosms<s iy idhï l¾udka;j, oS nyq,j Ndú; lrhs' 

^3& idkaø *Sfkda,a ødjKhla úI iys; jk w;r" tu.ska oreKq p¾u ms<siaiqï we;súh yelsh' 

^4& ish`Mu we,afldfyd, úúO Tlaisldrl øjH u.ska TlaislrKh fõ' 

^5& we,afldfyd, iu. ldfndlais,sla wï, m%;sl%shdfjka ,efnk M, fndfyduhlg  

   wdfõKsl iqj|la we;' 

 

A  B  60 cm  

X  jdhqj iys; 
mq`Mka lene,a,' 

Y  jdhqj iys; 
mq`Mka lene,a,' 

jeämqr jeämqr 

^wgjeks msgqj n,kak& 
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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. yqud, wdijkh iïnkaOfhka i;H m%ldYh$m%ldY jkafka" 

(a) c,fha ødjH øj fjka lr .ekSug muKla fhdokq ,efí' 

(b) jdhqf.da, mSvkfha oS 100 ℃ g wvq WIaK;ajfha oS wdijkh isÿ fõ' 

(c) moaO;sfha we;s øjHj,ska we;s lrk uq`M jdIam mSvkh jdhq f.da,Sh mSvkhg iudk jQ úg 

wdijkh isÿ fõ' 

(d) i.kaO f;,a ,nd .ekSug muKla fhdod .efka' 

 

32.  my; i|yka l=uk uq,øjHfha$uQ,øjHj, laf,darhsvh$laf,darhsv c,fha oshùula fyda 

m%;sl%shd lsÍula isÿ fkdfõ o@     

     (a)  Al              (b)  C                 (c)  Si                 (d) Mg       

     

33. 100 ℃ oS mßudj 1 dm3 jk oDv ixjD; Ndckhla ;=< my; iu;=,s;;djh we;s fõ' 

                3 A(g) + 2 B(g)     ⇌   C(g) + 3 D(g)  

wdrïNfha A(g)    a mol   m%udKhla yd B(g)   b mol m%udKhla n÷k ;=< ;nk ,oS' 

iu;=,s;;djhg t<UqKq miq A(g)   x mol m%udKhla we;s nj fidhd .kakd ,oS' 

by; iu;=,s; moaO;sh ms<sn|j i;H jkqfha l=uk ms<s;=r$ ms<s;=re o@ 

 

(a) mSvkh jeä l< úg iu;=,s;;djh bosßhg keUqre fõ'      (b)  Kp =
Pc(g)

PB(g)
 fõ' 

(c) fuu iu;=,s; moaO;shg WIaK;ajfha n,mEula ke;'        (d) KC =
3(a−x)4

x3[3b−2(a−x)]2
 

 

 

^kjjeks msgqj n,kak& 
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34. lsishï m%;sl%shdjla A kï m%;sl%shlhlg idfmaCIj fofjks fm< fõ' ñka woyia jkafka" 

(a) m%;sl%shdj m%Odk mshjr follska isÿ fõ' 

(b) fõ.fhka isÿjk mshjf¾ A ys iafgdhslsfhdañ;sl ix.=Klh fol fõ' 

(c) A jeh ùfï YS>%;djh A ys idkaøKfha j¾.hg iudkqmd;sl fõ' 

(d) w;rueos il%sh ixlS¾Kh iEoSfï oS A ys wKql;djh folls' 

 

35.               OH         OH 

     CH3CH2CHCH2CH3    CH3CHCH2CHO 

        (A)      (B) 

        NH2                                  F  

    CH3CHCOOH            CH3CHCOOH 

(C)      (D) 

A, B, C, D hk ixfhda. iïnkaOfhka my; l=uk m%ldYh$m%ldY wi;H fõ o@ 

(a) c, ødjH;dj A < B < D < C f,i jeä fõ' 

(b) c, ødjH;dj B < A < C < D f,i jeä fõ' 

(c) wï, m%n,;dj D < C fõ' 

(d) ;dmdxlh A < B < C < D f,i jeä fõ' 

 

36. 0.01 mol dm−3 HCl tla ìxÿjla tl;= l< úg pH w.h fjkia fkdjkqfha ñka l=uk 

ødjKh$ødjK j, o@ 

(a) 0. 1 mol dm−3 NH4OH  100 cm
3 

(b) 0. 1 mol dm−3 CH3COONH4  100 cm
3  

(c) 0. 1 mol dm−3 HCOOH  100 cm3 

(d) 0. 1 mol dm−3  NaCl  100 cm3 

                       O  

37. H2NCH2 −       −C − NH2 hk ixfhda.h ms<sn|j i;H jkqfha" my; i|yka l=uk 
m%ldYh$m%ldY o@ 
 

(a) (i) LiAlH4   (ii) H2O iu. m%;sl%shdfjka vhs weókhla ,efí' 

(b) (i) LiAlH4   (ii) H2O iu. m%;sl%shdfjka we,afldfyd,hla ,efí' 

(c) 0 − 10 0C w;r oS NaNO2/;' HCl iu. m%;sl%shdfjka vhfidakshï ,jKhla ,efí' 

(d) NaOH iu. r;a lrk úg NH3 msg fõ' 

 

38. H2S j,ska ix;Dma; lrk ,o ;kql HCl ødjKhla iu. my; i|yka l=uk ixfhda.h$ixfhda. 

m%;sl%shdjla olajhs o@ 

(a) FeCl3 (b) K2CrO4 (c) NiSO4 (d) ZnSO4

 

^oyjeks msgqj n,kak& 
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39. hï øjHhl wjê WIaK;ajh hkq" 

(a) øj wjia:dfõ oSs ix;Dma; jdIam mSvkh ndysr jdhqf.da,Sh mSvkhg iudkjk WIaK;ajhhs' 

(b) fuu øjHh >k" øj iy jdhq hk wjia:d ;=fkysu iu;=,s;j mj;sk WIaK;ajhhs' 

(c) mSvkh fhoSfuka jdhqjla øùlrKh lsÍu i|yd mej;sh hq;= Wmßu WIaK;ajhhs' 

(d) mSvkh l=ula jqj;a th øjhla f,i mej;sh yels Wmßu WIaK;ajhhs' 

 

40. A2+(aq)/ A(s) iy B+(aq)/ B(s) kue;s bf,lafg%dav fofla E0 w.hhka ms<sfj<ska −0. 14 V 

iy −0.74 V fõ' fuu bf,lafg%dav iy tu.ska idokq ,nk fldaIh iïnkaOfhka my; l=uk 

j.ka;sh$j.ka;s ksjeros fõ o@ 

(a) A bf,lafg%davh wi, oS TlaislrKhla o B bf,lafg%davh wi, TlaisyrKhla o isÿ fõ' 

(b) ECell
0 = +0.60 V jk w;r fldaI m%;sl%shdj  A2+(aq) + 2 B(s) ⇌ 2 B+(aq) + A(s) fõ'  

(c) B bf,lafg%davfha isg A bf,lafg%davh fj;g bf,lafg%dak Odrdjla .uka lrhs' 

(d) B ys ,jK ødjKhla A uq,øjHh iu. m%;sl%shdfjka B uq,øjHh úia:dmkh l< yelsh' 

 

 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. fyan¾ l%uh u.ska NH3 ksIamdokh lsÍfï 

oS my;a WIaK;aj yd b;d by< mSvk 

Wmfhda.S lr.kS' 

b;d by< mSvkj,os m%;sl%shdfõ il%shk Yla;sh 

wvq ùfuka NH3 M,odj by< fõ' 

42. m%ldY-ridhksl OQñldj iEoSfï wdrïNl 

mshjr jkafka NO2 úfhdackh ùuhs' 

NO2 iQ¾hdf,dalh wjfYdaIKh lr m%Nd 

úÉfPaokh fõ' 

43. CH3CH2CHO ;kql NaOH iu. m%;sl%shd 

lsÍfuka wiuñ;sl C mrudKq 2 la iys; 

ixfhda.hla ,efí' 

CH3CH2CHO ;kql NaOH we;s úg 

kshqla,sfhd*s,sl wdl,k m%;sl%shdjlg Ndckh 

fõ' 

^tfldf<diajeks msgqj n,kak& 
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44. C6H5CH2Cl, AgNO3 ødjKhla iu. iqÿ 

wjfCIamhla ,nd fkdfoa'  

C6H5CH2Cl ixfhda.fha we;s Cl whksl .=K 

fkdolajhs' 

45. H úfudapk j¾Kdj,sfha f¾Ld fY%aKs  𝟐 la 

fuys ksjerosj olajd we;'  

 

 

 

kHIaáfha isg ÿr jeä jk úg mrudKqjl 

wkqhd; Yla;s uÜgï w;r Yla;s mr;rh 

YS>%fhka wvq fõ' 

46. 1 mol dm−3 NaOH yd 1 mol dm−3 KOH 

iu mßud ñY% l<úg ,efnk ødjKfha 

OH− idkaøKh 0.5 mol dm−3 fõ'  

ødjKhl mßudj fo.=K lrk úg idkaøKh 

w¾Ohla fõ' 

47. 647.4 K g jvd by< WIaK;ajhl oS c, 

jdIam c,h njg yerúh fkdyelsh' 

373 K c,fha ;dmdxlh jk w;r thg by< 

WIaK;ajhl oS øj c,h mej;sh fkdyelsh' 

48. N2O4(g) ⇌ 2NO2(g) hk moaO;sfha 

WIaK;ajh ksh; lr mSvkh jeä l< úg 

tkafg%dmsh wvq fõ' 

moaO;shl wyUq;dj ms<sn| ñkqula tkafg%dmsh 

u.ska ,nd fohs' 

49. ødjKhl idkaøKh WIaK;ajh iu. 

fjkia fõ' 

ødjKhl mßudj WIaK;ajh u; r|d mj;s' 

50. CF4 wKq w;r mj;sk wka;¾ l%shd NH3 

wKq w;r mj;sk wka;¾ l%shdjkag jvd 

m%n, fõ' 

*af,daÍka" khsg%ckag jvd úoHq;a RK 

uq,øjHhls' 

 

1 
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úNd. wxlh ( …………………………………… 
 

 .Kl hka;% Ndú;hg bv fokq fkd,efí' 
 wej.dâfrda ksh;h NA = 6.022 × 10

23 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 - 8& 

 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 9 - 16& 

 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;%fha u ms<s;=re imhkak' ^tla tla m%Yakh i|yd kshñ; ,l=Kq m%udKh 10 ls& 

 

01.  (a) jryka ;=< oS we;s .=Kh jeäjk ms<sfj<g my; i|yka oE ilia lrkak' 

(i) S2−,   F−, Cl−, K+ ^whksl wrh& 

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

(ii) H2O,   H3O
+, NH4

+ ,  NH2
− ^nkaOk fldaKh& 

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

(iii) CO2,   C2H6, C2H4,  C2H2  ^C ys úoHq;a RK;dj& 

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

(iv) Na,   Mg,   Al,   Si  ^m<uq whkSlrK Yla;sh& 

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

(v) CaF2, CaCl2, CaBr2,   CaI2 ^whksl ,CIK& 

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

(vi) SiH4, NH3, H2O, HF  ^;dmdxlh& 

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

^,l=Kq 2'4& 

    (b) CH3CON3 kï weis,a taihsvfha iels,a, my; oS we;' 

      

 

 

(i) fuu wKqj i|yd jvd;au ms<s.; yels ¨úia jHqyh w|skak' 

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

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

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

(ii) (i) ys w|skq ,enQ jHqyh weiqßka my; j.=j mqrjkak' 

 O yd N g ne÷kq 

C mrudKqj 

N mrudKq folgu 

ne÷kq N mrudKqj 
1' bf,lafg%dak hq.,a cHdñ;sh   

2' yevh   

3' uqyqïlrKh   

4' TlaislrK wxlh   

(iii) N2O wKqj i|yd iïm%hqla; jHqy w|skak' 

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

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

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

H  O  

N  H  C  C  N  N  

H  

^;=kajeks msgqj n,kak& 
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(iv) by; (iii) ys jHqy j,ska jvd;a wia:dhs jHqyh fmkakqï lr th wia:dhs ùug fya;= 
olajkak' 

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

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

^,l=Kq 4'2& 

 

   (c) X hkq ixY+oaO ,d ks,a meye;s øjhls' tys ;dmdxlh 150 ℃ jk w;r th wdf,dalh fyda  

   ;dmh u.ska myiqfjka oaúOdlrKh ù O2 jdhqj msg lrhs' 

(i) X y÷kd .kak' 

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

(ii) X ys yevh w|skak' 

 

 

 

(iii) X Tlaisldrlhla f,i yeisfrk nj oelaùug ;=,s; ridhksl iólrKhla ,shkak' 

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

 

(iv) X u.ska wdï,sl udOHfha mj;sk Y kï j¾Kj;a Tlais wekdhkhla fld< meyehg 
yrjhs' 

(I) Y y÷kd .kak' 

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

(II) X yd Y ys ridhksl iQ;% Ndú;fhka by; m%;sl%shdj i|yd ;=,s; whksl 

iólrKh ,shkak' 

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

^,l=Kq 3'4& 

 

02. (a) A yd B hkq p f.dkqfõ uQ,øjH j,ska iukaú; >k ixfhda. folls' fïjd tlu  

     legdhkhlska hqla; fõ' A ixfhda.fha c,Sh ødjKhlg AgNO3 ødjKhla tl;= l<  

     úg wjfCIamhla ,enqKs' tu wjfCIamh ;kql NH3 ys wødjH jk w;r idkaø NH3 ys  
     ødjH fõ' 

     B ixfhda.hg HCl wï,h oeuQ úg wj¾K jdhqjla msg úh' tu jdhqj wdï,sl KMnO4  

         ødjKhla wj¾K lrk ,oS' 

     B ixfhda.hg HCl wï,h tl;= lr ,enqK ødjKh ;=<ska H2S nqnq,kh lsÍfï oS  

      ;eô,s mdg wjfCIamhla ieÿks' 
 

(i) A yd B ixfhda. fofla we;s legdhkh l=ula o@ 

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

(ii) A yd B ixfhda. j, we;s wekdhk ,shkak' 

A ys wekdhkh - '''''''''''''''''''''''''''''''  B ys wekdhkh - ''''''''''''''''''''''''''''''' 

 

^y;rjeks msgqj n,kak& 
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(iii) A ixfhda.hg AgNO3 tl;= l<úg ,enqKq wjfCIamfha j¾Kh l=ula o@ 

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

(iv) (I) B ixfhda.h HCl iu. m%;sl%shdfjka msgjk jdhqj l=ula o@ 

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

(II) tys oS isÿjk m%;sl%shdjg wod< ;=,s; ridhksl iólrKh ,shkak' 

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

(III) fuys oS msg jQ jdhqj yd wdï,sl MnO4
−  whk w;r isÿjk m%;sl%shdj i|yd  

      ;=,s; whksl iólrKh ,shkak' 
      ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

(v) by; fPaofha i|yka ;eô,s mdg wjlafIamfha ridhksl iQ;%h i|yka lrkak' 

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

^,l=Kq 5'0& 
 

   (b) (i) ;=kajk wdj¾;fha uQ,øjHj, by<u TlaislrK wxlfhka jHq;amkak jk  
Tlaihsvj, iQ;% ,shkak' tajdfha wdï,sl$NdIañl$WNh.=KS iajNdjh i|yka lrkak' 
Tlaihsvfha iQ;%h        

wdï,sl$NdIañl$ 

WNh.=Ks iajNdjh 

       

   

       (ii) Tn by; i|yka lrk ,o Tlaihsv weiqßka my; m%Yak j,g ms<s;=re imhkak' 

(I) by<u øjdxlh iys; Tlaihsvh l=ula o@ 

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

(II) ^w&  c,h iu. m%;sl%shdfjka m%n,u wï,h idok Tlaihsvh l=ula o@ 

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

                       ^wd& tu Tlaihsvh yd c,h w;r isÿjk m%;sl%shdj i|yd ;=,s; ridhksl  
  iólrKh ,shkak' 
     '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

^we&  fuu m%;sl%shdfõ oS iEfok wï,fhys ¨úia jHqyh w|skak' 

 

 

 

 

 

(III) ^w& WNh.=Ks Tlaihsvh idok uQ,øjHh l=ula o@ 

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

^wd& tu uQ,øjHfha WNh.=Ks iajNdjh fmkaùu i|yd ;=,s; ridhksl  
   iólrK ,shkak' 
    ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

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

^,l=Kq 5'0& 

^miajeks msgqj n,kak& 
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03. 2 A +   3 B
                  
→      M,  hk m%;sl%shdj i,lkak' fuu m%;sl%shdfõ fm< fiùu i|yd mÍCIK 

folla isÿ lrk ,oS' 

mÍCIKh 1 ( 2.000 mol dm−3 A ødjKhla 1.000 mol dm−3 B ødjKhla  iu.  

                              m%;sl%shd lrùu' 

mÍCIKh 2 ( 2.000 mol dm−3 A ødjKhla 1.225 mol dm−3 B ødjKhla  

                              iu. m%;sl%shd lrùu' 

 

tys oS ld,h;a iu. A ys idkaøKfha fjkia ùu my; j.=fõ olajd we;' 

 

ld,h /min 
A idkaøKfha fjkia ùu$ mol dm−3 

[B]/1 mol dm−3  

^mÍCIKh 1& 

[B]/1.225 mol dm−3 

^mÍCIKh 2& 

0 2.000 2.000 

2 1.500 1.500 

4 1.200 1.000 

6 1.000 0.750 

8 0.705 0.500 

10 0.600 0.375 

12 0.500 0.250 
 

(i) ksh; WIaK;ajfha oS 2 jk mÍCIKhg wod<j m%;sl%shdfõ w¾O cSj ld,h (t1/2 ) 

fldmuK o@ 

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

(ii) A ys idkaøKh 4.000 mol dm−3 fõ kï yd B idkaøKh 1.225 mol dm−3 úg 

by; m%;sl%shdfõ w¾O cSj ld,h fldmuK o@ 

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

(iii) A g idfmaCIj fm< i|yka lrkak' Tfí ms<s;=rg fya;=j olajkak' 

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

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

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

(iv) B g idfmaCIj fm< .Kkh lrkak' 

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

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

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

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

(v) m%;sl%shdj i|yd YS>%;d iólrKh ,shkak' 

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

 

 

 

^yhjeks msgqj n,kak& 
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(vi) by; m%;sl%shdfõ"  

(I) A m%;sl%shlhg wod<j ld,hg tosßj idkaøKh  

(II) B m%;sl%shlhg wod<j idkaøKhg tosßj YS>%;djh  
ksrEmkh flfrk m%ia;drj, o< igyka ksjerosj we|skak' 

 

 

 

 

 

 

 

 

 

 

(vii) m<uq fm< m%;sl%shdjla i|yd idkaøKh (C) iy ld,h (t) w;r iïnkaO;djh  

log10
C0

C
=

kt

2.303
  iólrKfhka fokq ,efí'  (C0 - wdïNl idkaøKh& 

m<uq fm< m%;sl%shdjla i|yd w¾O cSj ld,h wdrïNl idkaøKfhka iajdh;a; nj 
iólrKh wdOdrfhka fmkajkak'  
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

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

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

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

^,l=Kq 6'0& 

   

     (b) (i) mßmQ¾K ødjKhl ;sìh hq;= .=Kdx. fudkjd o@  

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

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

     (ii) mßmQ¾K ødjKhl ixrpl ñY% l< úg oel .; yels ,CIK folla ,shkak'  

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

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

     (iii) X yd Y hk øj fol mßmQ¾K ødjKhla idohs' X  4 mol la iy Y  2 mol la 

wvx.= ødjKhl uq`M mSvkh 25 ℃ oS 5 × 104 Pa fõ' fuu WIaK;ajfha oS X ys 

ix;Dma; jdIam mSvkh 5 × 104 Pa fõ'  

(I) 25 ℃ oS Y ys ix;Dma; jdIam mSvkh .Kkh lrkak'  

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

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

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

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

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

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

idkaøKh 

ld,h idkaøKh 

YS>%;djh 

^y;ajeks msgqj n,kak& 
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(II) jdIam l,dmfha X yd Y ys ujq, Nd. w;r wkqmd;h fidhkak' 

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

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

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

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

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

^,l=Kq 4'0& 

 

04. (a) A, B, C, D, E iy F hkq C4H7Br wKql iQ;%h iys; ixfhda. 6 ls' fïjd       

    tlsfkflys ia:dk iudjhúl fõ' 

A                               − m%ldY iudjhúl;dj olajhs' 

B, C, D                   − cHdñ;sl iudjhúl;dj olajhs'  

E, F                           − m%ldY fyda cHdñ;sl iudjhúl;dj fkdolajhs' 

B
      Ni/H2     
→        G   

E 
     Ni/H2    
→       G  

C
                      KOH     
→            H − w.%ia: we,alhskhls 

 

(i) A, B, C, D, E, F, G iy H hk ixfhda. j, jHqy my; oS we;s fldgq ;=< w|skak'  

^;%sudk iudjhúl wdldr fmkaùu wjYH ke;'&  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

−  G  m%ldY iudjhúl;dj olajhs' 

uoHidÍh  

A B C 

D E F 

G H 

^wgjeks msgqj n,kak& 
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(ii) H
    HgSO4/                H2SO4   
→                   I       ^I ys jHqyh my; fldgqj ;=< w|skak'& 

 

 

 

 

 

 

(iii) m%;sl%shdjg wod< hka;%Kh ie,ls,a,g .ksñka iqÿiq$WÑ; jpk Ndú; lr my; 

fPaofha ysia;eka mqrjkak'  

H
    HgSO4/                H2SO4   
→                    I   njg mßj¾;kh ùfï oS ''''''''''''''''''''''''''''''''''''''''''''''''''' 

wKqjla ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ù w;r ueos M,hla f,i 

''''''''''''''''''''''''''''''''''''''''' ,efí' tys we;s mrudKq ''''''''''''''''''''''''''''''''''''''''''''''''''''''' ù 

'''''''''''''''''''''''''''''''''''''''''''''' ,efnkafka '''''''''''''''''''''''''''''''''''''''''''''''''''''''' ldKavfha by< 

ia:dhs;dj fya;=fjks'  

^,l=Kq 5'8& 
 

  (b) my; oS we;s tla tla m%;sl%shdfõ m%Odk ldnksl M,fhys jHqyh fldgq ;=< w|skak' 

       m%;sl%shdjg iïnkaO hka;%K j¾.hg wod< ixfla;h bosßfha we;s ysia;efkys ,shkak' 
  

kshqla,sfhda*s,sl wdfoaY   -     bf,lafg%da*s,sl wdl,k -    

kshqla,sfhda*s,sl wdl,k -     bf,lafg%d*s,sl wdfoaY   -    

 fjk;a        -        bj;aùu      -  

        

(i)     −COOH        ''''''''''''''''''''  

 

(ii) CH3CH2CHO        '''''''''''''''''''' 

 

(iii) CH3COCl         '''''''''''''''''''' 

 

(iv)    −OH        '''''''''''''''''''' 

 

(v) CH3COCH2CH3       '''''''''''''''''''' 

 

(vi) CH3COOC2H5               ''''''''''''''''''''' 

 

(vii) CH3CH = CH2        '''''''''''''''''''''' 

 

^,l=Kq 4'2& 

;kql     

;kql 

I 

idkaø NHO3 

idkaø H2SO4 

NaBH4 

fu;fkd,a 

C2H5OH 

C6H5N2
+Cl− 

NaOH 

(i) CH3 MgBr 

(ii) ;kql H2SO4 

HBr 

(i) LiAlH4 

(ii)  H2O 

*   *   * 
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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) (i) iïu; tka;e,ams úm¾hdi lsysmhla my; olajd we;' tajd i|yd ;=,s; ridhksl  

        iólrK ,shkak' 

(I) TiCl4(l) ys W;amdok tka;e,amsh   =  −804 kJ mol−1 

(II) Cl2(g) ys nkaOk ú>gk tka;e,amsh   =       241 kJ mol−1 

(III) Mg(s) W!¾èjmd;k tka;e,amsh   =       167 kJ mol−1 

(IV) Mg(s) ys m<uq whkSlrk tka;e,amsh  =       738 kJ mol−1 

(V) Mg(g) ys fojk whkSlrK tka;e,amsh   =     1450 kJ mol−1 

(VI) MgCl2(s) oe,sia tka;e,amsh    = −2500 kJ mol−1 

(VII) Cl(g) ys m%:u bf,lafg%dak ,nd.ekSfï tka;e,amsh =   −350 kJ mol−1 

 

 (ii) rEghs,a (TiO2) iy  ldnka iu. Cl2(g) m%;sl%shdfjka TiCl4(l) ksmojhs' TiCl4(l)  

     Mg iu. m%;sl%shdfjka Ti f,dayh ksiaidrKh lr .kS' 

           TiCl4(l) + 2 Mg(s)
yimmmelds
→        Ti(s) + 2 MgCl2(s)  

      by; i|yka tka;e,ams w.hhka Ndú;fhka Ti(s) ujq, tlla ksmoùu i|yd  

      iïu; tka;e,amsh fjkia ùu .Kkh lrkak' 

^,l=Kq 5'0& 

 

     b) 400 K oS A(g) 1 mol my; mßos úfhdackh fõ'  

2 A(g)                          2 B(g) + C(g) 

ú>gk m%udKh α iy iu;=,s; úg mSvkh P u.ska iu;=,s;;d ksh;h Kp =
α3P

(1−α)2(2+α)
 

nj fmkajkak' 

^,l=Kq 2'0& 

 

c) 300 K oS mßudj 8.314 × 10−2 m3 jQ oDv n÷kla ;=< H2S(g) jdhqj 3 × 105 Pa mSvkh  

hgf;a mj;S' WIaK;ajh 400 K olajd jeä l< úg H2S(g) my; mßos úfhdackh fõ' túg 

moaO;sfha uq`M mSvkh 5.6 × 105 Pa úh'  

2 H2S(g)                       2 H2(g) + S2(g)                ^1& 

(i) 300 K WIaK;ajfha oS n÷k ;=< ;snq H2S(g) ujq, m%udKh .Kkh lrkak' 

(ii) 400 K WIaK;ajfha oS n÷k ;=< we;s uq`M ujq, m%udKh .Kkh lrkak' 

(iii) 400 K oS H2S(g) ys ú>gk m%udKh .Kkh lrkak' 

^oyjeks msgqj n,kak& 
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(iv) by; (b) fldgfia iïnkaO;djh Wmfhda.S lr .ksñka 400 K ys oS iu;=,s;;d 

ksh;h Kp .Kkh lrkak' 

(v) 400 K oS iu;=,s;;d ksh;h Kc .Kkh lrkak' 

(vi) by; .Kkh lsÍïj, oS Tn lrkq ,enQ Wml,amkhla ,shkak' 

(vii) 400 K WIaK;ajfha mj;sk iu;=,s; moaO;shg I2(g) ujq, 0.5 la tl;= lr 800 K 

WIaK;ajhg r;a l<  úg m<uq iu;=,s;;djhg wu;rj my; oelafjk 

iu;=,s;;djh o we;s fõ' 

H2(g) + I2(g)                    2 HI(g) 

iu;=,s; úg H2(g) ujq, 4 la o" H2S(g) ujq, 3 la o b;sßj ;snq nj fidhd .kakd 

,oSs' 

(I) 800 K oS moaO;sfha uq`M mSvkh .Kkh lrkak' 

(II) 800 K oS  ^2& m%;sl%shdfõ iu;=,s;;d ksh;h Kp .Kkh lrkak' 

^,l=Kq 8'0& 

 

06. (a) A, B, C  yd D f,i kï lrk ,o fnda;,a 04 l 25 ℃  oS my; oelafjk mßos ødjK  

wvx.= fõ' 

A − 0. 1 mol dm−3    HA kï ÿ¾j, tal NdIañl wï, ødjKhla  

B − 0. 1 mol dm−3    NaOH ødjKhla 

C − 0. 1 mol dm−3     HCl ødjKhla  

D − 0.05 mol dm−3   H2A kï oaúNdIañl ÿn, wï, ødjKhla 

  Ka1 = 1 × 10
−6 mol dm−3        Ka2 = 1 × 10

−10 mol dm−3 

   Kw = 1 × 10
−14 mol2 dm−6 

(i) B fnda;,fhka 50 cm3 yd C fnda;,fhka 150 cm3 ñY% l< úg ,efnk ødjKfha pH 

w.h fidhkak' 

(ii) A fnda;,fhka 150 cm3 yd B fnda;,fhka 50 cm3 ñY% l< úg ,efnk ødjKfha 

pH w.h 4.7 fõ' tal NdIañl ÿn, wï,fha ú>gk ksh;h Ka  .Kkh lrkak' 

(iii) A fnda;,fha we;s ødjKfha pH .Kkh lrkak' 

(iv) D fnda;,fhka 50 cm3 yd B fnda;,fhka 50 cm3 ñY% l< úg ,efnk ødjKfha .=K 

meyeos,s lrkak' 

(v) A2−(aq) + 2 H2O(l)                       H2A(aq) + 2 OH
−(aq) hk m%;sl%shdj i|yd 

iu;=,s;;d ksh;h Kf kï" 

Kf =
Kw

2

Ka1×Ka2
 nj fmkajkak' 

(vi) by; (iv) g wod< ødjKfha pH w.h .Kkh lrkak' 

^,l=Kq 7'5& 

 

(2) 

^tfldf<diAjeks msgqj n,kak& 
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(b) (a) u| jYfhka c,fha ødjH MOH kue;s yhsfv%dlaihsvfha ødjH;d .=Ks;h fiùu  

YsIHfhl=f.a wruqK úh' ta i|yd my; j.=fõ mßos ødjK ñY% lr thg MOH(s) jeämqr 

m%udKhla tl;= lrk ,oS' 

moaO;sh 
0. 1mol dm−3 NaOH/cm3 

^m%dudKsl& 
H2O/cm

3 

01 − 100 

02 25.00 75 

03 50.00 50 

  

ødjK fyd|ska l,;d ál fõ,djla ksYap,j ;sfnkakg yer tla tla moaO;sfha jQ ødjK 

fmrk ,oS' tajdhska 25.00 cm3 ne.ska fjk fjku f.k 0. 1 mol dm−3 HCl ødjKhla iu. 

wkqudmkh lrk ,oS' m<uq moaO;sfha wkqudmkh i|yd jeh jQ HCl mßudj 12.50 cm3 ls'  

 

(i) MOH ys ødjH;d .=Ks;h .Kkh lrkak' 

(ii) fuys oS fhosh yels o¾Ylhla kï lr wka; ,CIfha oS  j¾K úm¾hdih ,shkak' 

(iii) YsIHhd úiska moaO;s wxl 02 iy 03 fhdod .ekSfï wruqK l=ulao@ 

(iv) m<uq moaO;sh ms<sfh, lsÍfï oS mßudj uekSug ñkqï is,skavrhla Ndú; lrk ,oS' 

kuq;a 02 yd 03 moaO;s ms<sfh, lsÍfï oS ìhqfrÜgqjla fyda msfmÜgqjla Ndú; l< hq;= 

nj YsIHhd mjihs' Tn fuu m%ldYhg tl`. fõ o@ fkdfõ o@ hkak olajd thg fya;=j 

i|yka lrkak' 

(v)  NaCl i|yd zzødjH;d .=Ks;hZZ hk ixl,amh fhosh fkdyelafla wehs@ 

(vi) 02 moaO;sfha 25.00 cm3 i|yd jeh jQ 0. 1 mol dm−3 HCl wï, mßudj 16.00 cm3 ls' 

fuu moaO;sh wkqidrfhka MOH  ys ødjH;d .=Ks;h ksh;hla jk nj fmkajkak' 

^,l=Kq 7'0&  

 

07. (a) Tng my; oelafjk øjH imhd we;' 

 𝐀𝐠 iy 𝐙𝐧 f,day l+re folla"  𝟏 𝐦𝐨𝐥 𝐝𝐦−𝟑 𝐀𝐠𝐍𝐎𝟑 𝟓𝟎 𝐜𝐦
𝟑 la  

𝟏 𝐦𝐨𝐥 𝐝𝐦−𝟑 𝐙𝐧(𝐍𝐎𝟑)𝟐 𝟓𝟎 𝐜𝐦
𝟑 la"   𝐊𝐂𝐥 ødjKhla iy wjYH ùÿre WmlrK 

i. WIaK;ajh 25 ℃ mj;S hhs i,ld by; øjH Ndú;fhka Tng ks¾udKh l< yels   

úoHq;a ridhksl fldaIhl lgq igykla we| iïmQ¾Kfhka kï lrkak' 

ii. tu fldaIh weiqßka my; m%Yak j,g ms<s;=re imhkak' 

(I) TlaislrK w¾O m%;sl%shdj ,shkak' 

(II) TlaisyrK w¾O m%;sl%shdj ,shkak' 

(III) fldaI m%;sl%shdj ,shkak' 

(IV) tu úoHq;a ridhksl fldaIh i|yd iïu; wxlkh ,shd olajkak' 

^fodf<diajeks msgqj n,kak& 
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iii. by; fldaIh u.ska 9.65 mA Odrdjla mehl ld,hla ;=< ,nd .kafka hehs Wml,amkh 

lrkak' mehlg miq tla tla bf,lafg%davh ;=< we;s Zn2+, Ag+ iy NO3
− whk idkaøK 

.Kkh lrkak' (I F = 96500 C)  

^,l=Kq 7'5& 

 

(b) tlu TlaislrK wjia:dfõ mj;sk Ni idok wIag;,Sh ixlS¾K m%fNao foll wKql iQ;%  

Ni N6H18Cl2 yd NiH6O3Cl3 fõ' bka tla m%fNaohla muKla ;kql HNO3/ AgNO3 iu. iqÿ 

wjfCIamhla ,nd fohs' 

i. N+ñ wjia:dfõ mj;sk  Ni ys bf,lafg%dak úkHdih ,shkak' 

ii. by; m%fNao foflys Ni j, TlaislrK wxlh l=ula o@ 

iii. tu m%fNao foflys jHqy iq;% ,shkak' 

iv. ;kql HNO3/ AgNO3 oeuqúg iqÿ wjfCIamhla ,ndfok ixlS¾K m%fNaofha IUPAC ku 

i|yka lrkak' 

v. by; (iv) ys i|yka m%fNaofha j¾Kh l=ula o@ 

^,l=Kq 4'0& 

 

(c) (i) Cr yd Mn idok WNh.=Ks Tlaihsvj, iq;% ,shd tajdfha j¾K i|yka lrkak' 

    (ii) NdIañl udOHfha oS MnO4
− iy I− w;r m%;sl%shdfõS ;=,s; whksl iólrKh ,shkak' 

    (iii) CIdÍh udOHfha oS MnO4
2− whkh" MnO4

− yd MnO2 njg oaúOdlrKh fõ' Bg wod<  

         ;=,s; w¾O m%;sl%shd iy ;=,s; whksl iólrKh ,shkak' 

^,l=Kq 3'5& 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

^oy;=kajeks msgqj n,kak& 
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𝐂 fldgi - rpkd 

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

 

08. (a) ,ehsia;=fõ oS we;s øjH ish,a,u wjYH mßos Ndú; lrñka my; oelafjk mßj¾;kh  

mshjr 6 lska isÿ lrk wdldrh fmkajkak' 

 

 

 

 

ridhk øjH ,ehsia;=j ( 

LiAlH4,  KMnO4,  CH3Cl,    H2O, PCl3 

ks¾c,Sh AlCl3, CH3 NH2, idkaø HNO3, idkaø H2SO4 

^,l=Kq 5'5& 

 

      (b) my; i|yka m%;sl%shd mámdáh iïmq¾K lsÍu i|yd R1 − R7 iy P1 − P7 y÷kd .kak' 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

^,l=Kq 6'5& 

 

 

𝐂𝟐𝐇𝟒  P1  P2  

P3  

P4  P6  

P5  

(i) R1  

(ii) R2  

R3  

R4  

R3  R6  

R5  

R7  

P7  

^ody;rjeks msgqj n,kak& 

NO2 
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(c) (i)  C6H6
                            
→          C6H5NO2 njg m;a lsÍu i|yd wjYH m%;sldrl fudkjd o@ 

(ii)  fuu m%;sl%shdjg wod< hka;%K j¾.h jpkfhka meyeos,sj ,shkak' 

(iii) by; m%;sl%shdj i|yd hka;%Kh ,shkak' bf,lafg%dak ixl%uKh jl% B;, u.ska  

      olajkak' 

(iv) m%;sl%shdfõ oS iEfok w;rueos M,h ia:dhs jkqfha flfia oehs meyeos,s lrkak' 

^,l=Kq 3'0& 

 

09. (a)     𝐀 hkq j¾Kj;a c,Sh ødjKhla jk w;r tys  legdhk ;=kla wvx.= fõ' thg ;kql  

    NaOH tl;= l< úg legdhk ;=ku wjfCIam úh' (𝐁) 

 ,enqK 𝐁 wjfCIamhg jeämqr NaOH tl;= l< úg wjfCIamfhka fldgila oshù wj¾K 

ødjKhla (𝐃) ,enqKs' b;sß jQ wjfCIamh (𝐂) fld< mdgh' 

 𝐃 ødjKhg ;kql H2SO4 ìxÿ jYfhka tl;= l< úg iqÿ wjfCIamhla (𝐄) ,enqKs' tu 

wjfCIamh idkaø NH3 ys ødjH fõ' 

 𝐂 wjfCIamhg jeämqr NH3 tl;= lrk úg ;o ks,a ødjKhla (𝐅) iy fld< mdg 

wjfCIamhla (𝐆) ,enqKs'  

 𝐆 wjfCIamh jd;hg ksrdjrKh lr ;enQ úg ÿUqre meye úh' 

(i) A c,Sh ødjKfha we;s legdhk ;=k y÷kd .kak' 

(ii) B, C, E yd G hk wjia:djkays oS ,enqKq wjfCIamj, iQ;% ms<sfj,ska ,shkak' 

(iii) D yd F ødjK j, we;s ixfhda.j,g wod< iQ;% ,shkak' 

(iv) E wjfCIamh idkaø NH3 ys ødjKh ùfuka ,enqKq m%fyaofha iQ;%h yd j¾Kh i|yka 

lrkak' 

(v) G wjfCIamh jd;hg ksrdjrKh l< úg ,enqKq ixfhda.fha iQ;%h ,shkak' 

^,l=Kq 6'5& 

 

(b) f,damia idïm,hl wvx.= hlv m%udKh ks¾Kh lsÍu i|yd my; l%shd ms<sfj<  

wkq.ukh lrk ,oS' f,damia idïm,fhka 0.48 g f.k HCl j, iïmQ¾Kfhka osh lrk 

,oS' tu ødjKh fmrd" fmrkh jeämqr KI iu. m%;sl%shd lrjk ,oS' bka ,efnk ødjKh 

CHCl3 iu. ;oska fid,jk ,oS' bkamiq CHCl3 ia:rh bj;a lr c,Sh ia:rh wdï,sl 

udOHfha oS 0.02 mol dm−3  K2Cr2O7 ødjKhla iu. wkqudmkh lrk ,oS' túg 

K2Cr2O7 ødjKfhka 36.00 cm3 jeh úh' f,damfiys wvx.= hlv Fe2O3 f,i we;s nj 

i,lñka my; wid we;s m%Yakj,g  ms<s;=re imhkak' (Fe = 56, O = 16)  

(i) fuu l%shdj,sfha oS isÿjk ish`Mu m%;sl%shd i|yd ;=,s; iólrK ,shkak' 

(ii) f,damia idïm,fha Fe2O3 m%udKh w⁄w % f,i .Kkh lrkak' fuys oS Tn lrk 

Wml,amkh l=ula o@ 

(iii) m%;sl%shdjg wjYH wju KI m%udKh fldmuK o@ 

(iv) fuu l%shdj,sfha oS CHCl3 j, ld¾hh l=ula o@ 

^,l=Kq 4'0& 

  

^myf<diajeks msgqj n,kak& 
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   (c) c,fha ødjH Tlaiscka m%udKh ks¾Kh lsÍu i|yd my; ^1& yd ^2& l%shdj,s isÿ lrk ,oS' 

  (𝟏) KIO3  0.214 g c,fha osh lsÍfuka ødjK 250 cm3 la idok ,oS' bka 25.00 cm3 la  

       wkqudmk ma,dial=jg f.k ;kql H2SO4  yd jeämqr KI m%udKhla tl;= lrk ,oSs' 

túg ieÿkq I2, Na2S2O3 ødjKhla iu. wkqudmkh lsÍfï oS jeh jQ Na2S2O3 

mßudj 24.00 cm3 úh' (K = 39, I = 127, O = 16)  

           (𝟐) 250 cm3 ÿUqre meye;s m%;sldrl fnda;,hla jdhq nqnq`M fkdref|k fia c,fhka  

mqrjd ta iu.u lsishï m%;sldrl folla msfmÜgq follska fjk fjku f.k 

fnda;,h ;=<g tl;= lrk ,oS' wk;=rej fnda;,h jid fyd|ska fid,jd ñks;a;= 10 

muK ;nd ;j;a m%;sldrlhla fnda;,hg we;=,a lr jid fid,jk ,oS' ál 

fõ,djlg miq fuu ødjKfhka 50 cm3 by; Na2S2O3 ødjKh iu. wkqudmkh 

lrk ,oS' fuys oS jeh jQ Na2S2O3 mßudj 6.00 cm3 la úh' 

(i) fuys oS fnda;,hg tl;= lrk ,o m%;sldrl fudkjd o@ 

(ii) c,fha wvx.= O2 m%udKh .Kkh lr ppm j,ska bosßm;a lrkak' 

^,l=Kq 4'5& 

  

10. (a) P, Q, R, S iy T hk øjH j,ska wdrïN lr MgSO4 ksIamdokh lsÍug wd,j 17 msgqfõ oS 

we;s .e,Sï igyk i,lkak' my; oS we;s Wmfoia wkqj tu .e,Sï igyk iïmQ¾K lr Tfí 

ms<s;=re m;%hg wuqKkak' ta weiqfrka wid we;s m%Yakj,g ms<s;=re imhkak' 

(i) P, Q, R iy T i|yd fhdod .kakd iajNdúlj ,nd .; yels wdrïNl øjHj, kï 

;%sfldaK ;=< ,shkak' 

(ii) by; øjH u; isÿlrk l%shd A, B, C iy D fldgq ;=< olajd we;' tu l%shdj,Skays 

oS iy bka bosßhg iEfok M,$w;=re M,j, ridhksl iQ;% jD;a; ;=< ,shkak' 

(iii) wod< m%;sl%shd i|yd wjYH jk m%;sldrl$m%;sl%sh ;;a;aj fyda isÿ lrk l%shdjka X,

Y, Z fldgq ;=< ,shkak' 

(iv) X yd Y ys oS isÿjk m%;sl%shd i|yd ;=,s; ridhksl iólrK ,shkak' 

(v) C iy E fldgq ;=< isÿjk úoHq;a úÉfPaokj, oS fhdod .kakd wefkdav iy lef;dav 

øjH i|yka lrkak' ^ úIh ks¾foaYhg wod<j& 

(vi) M1 iy M2 jD;a; ;=< we;s øjHj, m%fhdack fol ne.ska ,shkak' 

^,l=Kq 7'6& 
 

    (b) my; olajd we;s ixfhda. tlla fyda jeä .Kkla Ndú; lr ksmojk ksmofjk nyqwjhjl  

        muKla i,ld wid we;s m%Yak j,g ms<s;=re imhkak' 

 *Sfkda,a"  jhskhs,a laf,darhsâ"  fgg%d*af,dafrdt;Ska"  f*daue,aäyhsâ"  whsfidm%Ska 

(i) wêl WIaK;ajhlg Tfrd;a;= fok ;dm iqúld¾h wdl,k nyq wjhjlfha 

talwjhjlh" mqkrdj¾;k tallh iy nyqwjhjlfha jHqyh w|skak' 

(ii) m%;Hia; .=Kfhka hqla; iajNdúl nyqwjhjlfha talwjhjlh iy mqkrdj¾;k 

tallfha jHqyh w|skak' 

^oyihjeks msgqj n,kak& 
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● 

(iii) oDv núka by< ;dmia:dmk ix.Kk nyqwjhjlhla iEoSug .kakd talwjhjl 

fol y÷kd f.k tajdfha jHqy w|skak'   

^,l=Kq 2'4& 

   (c) (i) jdhqf.da,fha we;s wdï,sl jdhq osh ùfuka c,h wdï,sl fõ'  

(I) fuu wdï,sl;dj r|d mj;sk lreKq folla i|yka lrkak' 

(II) wï, jeis j,g fya;= jk jdhq folla ,shkak' 

(III) fvd,ñ;sl mdIdK wï, jeiafiys oshùu mdßißl .eg`M we;s lrhs' tys oS isÿ 

jk m%;sl%shd iólrK weiqßka ,shd olajkak' tu l%shdj,sh fya;=fjka we;sjk 

whym;a n,mEï folla ,shkak' 
 

       (ii) ie,lsh hq;= ;rï jdyk ixLHdjla .uka .kakd k.r j, nyq,j oel.; yels  

m%ldY-ridhksl OQñldj mdßißl .eg`Mjls' 

(I) m%ldY-ridhksl OQñldjg odhl jk m%fNao fudkjd o@ 

(II) fïjd u.ska m%ldY-ridhksl OQñldj we;s jkafka flfia o@ 

(III) fuu l%shdj,sh w;r;=r oS OH uqla; Lkavl idohs' fuys cSj ld,h ;;amrhlg 

jvd wvq jkafka ukaoehs myokak' 
 

       (iii) ñys;,fha WKqiqï ùu yereKq úg fjk;a f.da,Sh mdßißl .eg`Mjla i|yka lr  

tys wksgq M, folla ,shkak' 
 

       (iv) khsg%ckSh fmdfydr wêl f,i Ndú;d lsÍu u.ska mßirh ¥IKh fõ' lreKq  

            folla i,lñka fuh myokak' 
 

(v)  ld¾ñl wmjdy j, wvx.= ¥Il wju lsÍu i|yd Tng .; yels mQ¾fjdamdhhka  

            ;=kla i|yka lrkak'  

                                                                                   ^,l=Kq 5'0& 

*   *   * 
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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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ot
ot

ol
ol
e2
12

o2

2a *52

04x3

(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- .

z{WNqA, z flS.a *.....*.N..Q.z * Oz"'D"' '
x2

II. Mg(NO3)2 .6HrO(s) Sceo: eioer}co:d gloOr: ood orQrd dC A6o@ Q

aima}O eoc6oc.d gEoatao: ol<6trco arJCo:.

(Mg= 24, o -
!! s(uQil ,:..
Yg@g:)r:

16, N-
z0aSaLx 2.5h.il2.Q.... ol

bHzA* ttP01 "- t4gQ lwOl

III. oqOr:: ac<dOood pggou escqr:: olEoQO Og otce.: aidc8 OO nc<dOocd oatgO

Oz6oO e?

d
IV

c

a

6\U

-ol'rue

(b) P, Q, R c,ep o;Co:r g:rcUoocd 8EO qpceco: ge gor 3 5. o@oc 02(g) te@co gE$ccooaJ

oszr 9?6Jee8O g0co{. P orr Q E gmJesSO eJg qgcOrS. R E @a:lee8Oc.e eJgco ar@co g6S<,ec

od8. Q esto R gaJeeSO ej€ce tled@ 9co<6 es@co e:@<5d q P @dee8Ocl q@e eeeo tld@ e3$ce

gcO<i, :,r@,"o q igEScr nCui.

(i) P, Q cseo R pggor orgoc oClrr.

P_ AI

=2

1)

@

2
a .?rl;6 

CS -4o
--a

: 84'34

c)oa.) e.:eoq:rlo.
a dzfiafl
a 2Au@

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/

6,eoc,sq<Br6,qc8r:: OO asor docooi gAerlcC.E q erolo OqoO 5a:cc,:66 62<6 coOoo} a:qoro}

rodaJ:::.

(iii) P arcq::: 9des8or,s at8gd NaOH ee9cl qao::r

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
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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:::.
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,t
(vii) 700 K q eaDo gEscsco eeqsl Kc: 1.2 x 10-4 mol dm*3 oO. grESo;o egqer)

(viii)

qdoc q1E qz qgo8 E Oi6oO q oOo,rc3 orr)coO q? c,:a}:r qdorrJ:o.

2q_-7
(b) A ",, B gO oqod qO"c2 oSgb<r gro€603n, A 0.1 mol aa B 0.2 mol qO.g oO.

6doCoceaQ A eoc B qO"c2 goro @g<roc.d prd 8Or::ce 2.5 x 10s Pa oO. o@@ @goceO@

orooJ A 0.1 mol Ooq rog EO es@edo: 80?:>6 3 x 10s Pa Ece.

(r,

(ii)

?a 
=- 

?% 7a
CAa;, 'adit?;p; P; + P_;, ; ) ;_e i:!C Pn
i"{{a; Ep:rj:":;:a;: P-k;pbj, 21 { iio:rb_;
flz€Qa-{?
z ilfltao
hp,a, t *z

...fri .

xtn
:...L.a...u....Ta..

:y;,^.b V,Z

P"n
Y" i%,

T"P:B
.r... P-*. P.."- a......... :

z/z
----------t --r4

2-5
7,5

......Po* *..-P3a r...b z(o! ***e)
A =@) ?-1:a ': { : f z:rc: A

= (b-t.E) xros Pa,
2 + '5 rtOs Pe,

? 8...... x lO9
x lO>

o2

a2

o3

(D es@q@raoc 6c,so:ca o'D'azJ aapD
(D 9Q6 gE@coc Egococs OufiaD-
(III) er6 gE@coc EpocOcs ALtr6A
(IV) t)rrJorC8 Eebceceeco a?Oz? 6a;-o? '

(V) 9Q8 gESce:oe a:@ceo o:oJEc,: 4464
(VI) og g6$c;coO es@ceo oaJEce 4402

otxb

o6
o2

ot -t ot
ot+ ol
o'l 1o r

0t+ot
a2
o2
o2
o2

oll ot
o1+ot
ottol

3b -3d

P"n

9^

d:rJo:rCB )oo 94€6 qOd q? e1eo1Qp, zodzrl:::r.

K
+oo K'

"7 oD5 q tu'@61o0
eoploO 8g adar gQ. ejEO oaro

@cec qdoCo:.
TJO,gaed @

8Oo o<6mc.: rodCr::.eDc

Kc =
c :i'2t'

o.
mOl tn
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Otyr g

ob

CI 2,x+

4q -.5o

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.

(&- fHcu>c'+3\\/ bf @"Lll;u"n'

A B C

c-y1rcllrc'l1rBl'
tcllz
c = C[1,

D E F

(otl

?*,n,
cfi.

(ii)

GH

E 6oJogldo or8Qe56od<6oceC eroOo O6ca qc@@a KMnOn es@o J €oooceColco

r.- P I ..,,C-..-- .a.a-.^;-..-J.- .-.i^ ^q-.-.- -l i.-"^ - -eJ^-

P rLH g

(; c-o -
\,,'

e
I

c+l3

T,PC'
(iii) rs@co eorS

L?.

lcH s

1* B'
cUg

lLt
c-- c - CHz

LH2q4LLtl

(iv)
"?g)

o@
a

o

o

25 zO
coz

o

LS

Dco ^

b 6a
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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 /

(art")S r+coeuc{

-+- o
7Br

IV LHyLHrAS, c11 H2/@alOsb 6,ologfdzo cH3cH2cH - cH' r#6

V
CI

+
N 2

N ao.vt

ot1 H

d
sE

CHOVI ,-ry il$O +
7-D" H N 03 /n I\TN.

CHO

o

4

(b) (i) ooro eeqor:ri oqoO 8e{ oocQ ee@g56 rod:rJr::. (gE@coc o56ce erecra o5Q a:qorC

todCtr.)

eoedogiS€a qco{o - SE Sgd@ocoC8@?o q3ae2r - AN

Agd@oo3C8@to qco{oa - SN gooiE@ - E

gogdoQrS@?o qrroea - AE oorroJ - O

SE

,12
(ii) geoo (i) ozocooa4 (VI) qOadOcOO qcr€ c.::Cpeac": @ec qdoCa:.

VzSOa + 11- ?, -N Or---+ H qt
g

No{ f+Ss4 -> fr€c; +*>o +
+

/'\,

c.+10 cHo H n o2
+ Itso4

-
2

+ 'l+25 O+
o a Noz

o o a2

.]

-t t-l 2
oL

ctl o
o 2 or

t

eHO
O"+

A,0 n o2
H .tt

o2o2

2
€ +

o2

No
,JS

ii-2b

,o
o



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
,)

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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zi o6 o 25'o 3 O2 rna Ic"Z
d5I rD ot

uA @ e crvlD
ottJ zlo6o O.O rn c)oo

HA @_q@ @zD )
/8o ztoLorJ Qt66zca; LtA ? tmot7,o3z 5o A; ot

orb
ot

/dbc>

o"o5 r.nol

6'qb r.$r/o5,a a-€ Uh@qe a>%b: = (o'os-o-oo4)-ol ol
C"c,+L nrol ol

Iua ot
I

O1
"6" ztb ztra 6 6 e

SOxto ,-!.ruz

C-C:+b nOl

o-g2 ,noldnl3 at +ol

cl *ot

L5 o(ko =C Ptn

o - og ryotdr{e
lus J ,ab

o'Qz moldnfa
a.og+ OI

ozol

OI6'akb = lela
LUA I ,r€.
C'q 2 ,ro lr{a 3 c t.+ol

O'og molda^3
OItt'5

llti t HAron^+ H2c(!i * A'1qqs * Hvorcqql ot
Qt6d z'; u2

CL'

rou5qb,s/n,otdi) o-og OI
ra8@q
zerngbL( l t- o i dr,, 

o (o. o S -7 ) "*
7_ ot

A cqt) Llzol1a ot

iH a ca1,1

ot
(o-og -L)

?L'
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ot11111 o-C'C
o-OB -'x *''":O'Og ot

ot-t-olk a -= 2(-L

0" Cg ,rrcrlc{ b - }

,Lz = I "25 I r{5 nro lci"l3 x O -C ,g n, c> ldn, 3 ol+ot
to- rnolL r,

,7L.= txtOz nrclJ*r*3 H cl+o i
L (""['

p11 -{ nq l+To*,nr] ol
ottoq(t x rs*3)
oib

qali ii;) I b

ov)

ol

:--.>

( )Na (q

H,A cq + NaCH r

AtaA (ct )---_->

NaAra ) + f+zO LL)

I i
+A

A 2x/o rnol Al.tol(

e o x td3.\rtz
tfi-3O'o4 rnold?Y) lot t ot

A" O.zoO 66? q/g Dilodqao oa .

'{ror, + H,ror; ; HAtaqi 4 OHcaq; CIl

qrs{z;'tz
zu.:;g uy f nr6, lrt;? O-O 4 OI

o(q_eLclli'o-oq-ad>s, n)

u4".2
2t

A- ziQ zc t l( U = la a cac<t] lo t+-cait 
-l 
*- (h A. ", 7 k ^ ot

lA^cabl I*
otKy = [<r"r

L-E
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I 'r r{'o rrol-rlr, b xL ot +o1

r '?5 v te-s ,.,oldr, ' (r'04 -'-)

"L<<<< 
c-O4 6z:'t ol

o-oq -v- * o'C + ot

2tz * 32 x f d'2 rnol>"ln b ot +ot
E'bb xtob tnaldn;*3,n-- 

= ol+0t

[rH 7"Et l 5"66 x to b rnolc{rr-_3 oi+CI1

oOfr --lcc 5"6t xta*r ot

b ! o-q\zg
= 5'25 ol

oH 14.- _r.25 ol
OIg-1gI

Us

ol
ad<"ocT

a?
bt HA 7J2I N,qA

a343 r"8

r

(u n ,o1,1 = f A- ,aq;J ol
-t- lo 2

lhnrapl
f A-,n1,

ol] ok", o1

loq k
II

OI

I
C)

Oq
---

1.25 x tO ' ol

4 ot

lrov; o*

o2
o2@a@, ?d6@a- zsto ,o8 Q?4<erry 4froe afl
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I?-'5 /enz25
5a.tvt) ter

1vn'i) E>"u\dq -)
v) O2

.v) 
-*-> 

66)zt
bi,i)

SGuqo

(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@

pH go<^: 6€6b)G3 rodCo:.

(ee€6 6.0)

6)<6?rco odaJz::.

(vit') r+
I \PH

tl

I
1

q

& rt{:1

a

/-

5

-z-
s"f'-

-
I

lc,
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(t )
/tN,i(okt)z. : Ni'*.. t zoH)o^, UA

(s) L4-l )

?1_ 2'X o1

K5 Ni OH I'Z

/x_ (-o)' QI

4 x,7
C Ax \ I o Y"tO r>) ol+ot

2 .o48 -rt .1 ^ -GxlO -rttol'dvn t 0t+91

Eb6) tL)

u;) I
ot+ t+

oO l) b
ol
ot

C lX rct wol -)yrl ' CI+C
e A$'D = I x lO- n, t,ld d x lOoT{o OI

lOo(.)

lXfO+ kr-)O!, l,or l ot
N i2+ a?, e @23D -L *? -$ x (O' 1tt('ld'i' z lC'C,\rr^ c(

IOOC)

5x rdl hol ot +ol
flea v1 o;l 2 .e z ro*a nrctl ol+ ol

*a
eccl ru - rD z

2'52lObo"rc/ctra3 ot'+.01

foi,o?,) lvrg: r Yno[ o I -,-ol

?CC^(O-zrlruz
5z tf+ n,ctlclvz- ot+ol

a
+ 2Ni (a OH t'q o
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-')2 5zlC'ntL'ldn,'x unPl6\;'Z(e 02+ o

b.-t.9 x (A C+"at t.noltdnl,l uz-rot

Qsp < Ksp o2

lZd o z/zra'$ ?*,5, o",yt,b€.| O2

6b<iil'Zc

'il

. L'
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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
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(.,i-t R k Ac to
{
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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
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2+ot) x+
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NH+(t e,9 e @q1D "O l+ 91
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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)
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I
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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+ 
->

o3

+ 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:.

(c@@ Ll)

(i) q?@ ?corqdd zoq4rb 40@,6 q @ zaz2D2 a
zlzS+2 ?tr:6ro6zq z2,tsclE z-r? q zJc,L{) o aaEl ry
2t1Qcr ?16 <ldl 6zq\ rJt:>> o(x+

riit o tl- U) (e {1 e41 o@z^s

co &.t>rt CJ) E 6ry',b(b
NO; ) !) Z

otxl

6ii;. @ey 6@1u 4aat rs
t @eDr o@4q zlcLryol az3fitt6ry qoDLs
a

(-
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(d) qcCo:6a pggorc,sd ozl A E Sbe5€c,: o6locdOc^: o6cqcoo2rr 8g adr:: gq g6$c,:c

ogf6cod a:or eQ E5ffics oaro qp8@oo@C qdoc q1o:.

(i)

(ii)

(ii i/

(iv)

(v)

A orgorc orrdo:.

B, C, D, E @Eb"J tdto<6c,: Otrr ts"oceC6 o@coOc q?

C aso:os eecCg HNO3 a:@co 8g rodo gE@c:uO q@r:: O5oc,:ne qo6J q?

(lll) S gESc,:cO eeqoc q@o 6cerc:6a es@?Do<6oe @a:Co:.

gOeecmocd eloA?r ec 6C EcO<6ocd eJgc,: OcdSrod<ro: ogEO 85eJ€co eo6c3

61oD. 8@ SlJrJEc,: gO<6c,: o:QaJ oco A8o@ Q SgOr:: 85re<6 esqeorr} md@C O@

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)

Ocedo 68@.

to::: qOocJec,o8

III. d@ es::: qoooJeo 200 "C o do} ad8. eoq ObdOoJ eoa: @g6csd g1o0

IV. garo III C gq @g<6ceO e36o: oc,ecqE. C - tod csorcs

D - qoiJero goOero I)
o@E

orBQdrJ
qeJorl ?i1o.

V. DoBaCl2(aq)oorcq8. E - gg qOodocs

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\
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-



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)

gdo, oqrozoO e@,od 8€edr toocoo}o:. (Od Od gdaxeO ee€ t5 fuErrI 91o6.)

C ozocOeo - dOarc

A@6s4cJ zY z'?5 'a 6z^s >

a c a c./6 c5c 7)

4'
t 2a z,6at s

6'o e zfe)
a q?o/ @/.q 6aa ss ,oDZ, "J A6 b qToQ,

nf)^
6Ab4.b A@.r -Qri .rJ ,9/u:O ba) z?a aCp ro? 3 _
F^t^L -L, a)V)d 6A*) z"A "04tLfGD

:..g'1 ,X'IA +'[' t1 ". -i+ '"$ "11

\/ U v V \l-
€

- -
02 x5

&a,S@ ?)totcsr;cs fuziar! zQa o+

(b) dro@ qcd@erzo rocOEa a3oo'6CGrG3 ogo q1g@C (C6HsNH2) arcEo ad

Noz
3.5)(ee€

N=N es"edo$e6o todCt:l.
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t- N^et o{),oH

2O at, HN Oza

S,/ o -5 "c t-:'-) l) '-<) ).oac " LY)

lvtcl
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(c) Oderzr} AC Q qr6 gEtocdro o@sd arcEr: zod oolo er6OUoa 8g md:d:o.

(H2SO4, NaOH, Br2(l), Mg, eJsco, HgSOa, CH3OH, CH3NH2, CHs - O - CH3, PBr3)

o
il(i)

C2 Hs - C -O-C, Hu --------------+ 6, gt
OH

I_C-C" H.t'
Cz Hs

(ii) cH3cH:cH2
?H !n,

cH3-9- CH2-C:N-CHs
cHa

1.49 7.1)

OH

z tlg

:.1

H3

*o- zHs-C rl c1t *€ *Cri)

llzo f
Y'tv) w,+

CTD fr,b*l{ro
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I

?o r3

c V Cc-H M BV
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Mg

o5> +
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o il3

LHs

Lds - cH2 A/ *Ce c

+
v Zt\//

c4r-LU -ellLdr br c*12NlH,
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H
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= 

L.L)

LHz d4 llt 2L-L- -

-_LLo
cu

t\

04z



2g

(d) @oo:c a:SoQcEoofgl Og ococoaceo oOc e.:1dc o8oQcEo::lC6fog ocecooo gbrg oO. oCq
e51eD1?g zodajo.

t\\\\ll C) 
--

.4)(rezo<6

\]
0 +N n- o

i\
'2 02* oi

dso,a o-
O) d2

n6au I
z16 p q 7t)

osYa n ./J )
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09" (a) L csp p oocElOO qcooJ pggoucerJ ce qr: esoo.oioco8. dE desrc,:arc,: 8@AqC p ooto:

@ceco@c,: esg,oai::.

o:pzo HNO3(aq)
+

Pb(No3)2(aq) orQC A

9CD€

6,dooJoc,:zo A
o:Q:ri doJ 55O

Hzo d6J65@

BaCl, (aq) G od
doj 88o

(i) A 8o L qdoc Q q6.ed oeC qzdoor:: eeoocoCco org?rcoolo: :::@ todCa:.

(ii) A OcgO qc@@m KrCrrO, e5@oe gcOescetoO c^:1p EO qr{r::O eroOt:: 88ma<ro 4@al q?

(iii) e9 a:qeoc q@o dcscceEa es@?od<6ca @c,sCa:.

(1\) A Orgi ogo I'taOH zuvLur gttpjo..r arO6. ug-t:t urgeO a!e!) uJsrrcrD ddloonu erlql

(v) geoo gE@<,:cO esqeoc o2@o da:ccl8to $@rod6<,s oqzrJ:::.

(vi) B E Q q1z::cc,otro3 erEjoc otlE@O Sgog orlE o8recOd eeer EEc€, 88ce6 oqCr::.

(vii) G eiooo3ccoc.l ooro aoqeoal g8@cec oocEoo qqcg, desccaEa ee@od'6comJ or8z:: Scocr:.

a) @d8zordaod ogcs, b) Er3gocdzoc,oC oges

1.ag 7.s)

+

oQ

il

L gg eleoi A gob<t

"t^."i,Q

J €g errrr D qobo
OcgOS

E gg o1ar1

..^-.,'a

C gob<a

OcgO6I gg o1or1

e.saco6.
oO?re3d

oocoO.

G qOb<r

gcO6oS
Hgs
qOoordocoS

F g8dl crletI

n^-^n,Q
VJqU@

A -.Sez F NO(i) L.N o
B - AlaAl0 Cr) i-l O

L -S0 t-l Bc.S U

a2 I Pbse
oQrltE *N.7N0, f Pb so,

B qob<r

gcO<6c.08.
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(;) a16@ 6Lb( Zfi@e 6@)( zeL-DL og. o3
o5

Qv) g>@ @o GLbLs o3

Lv; Scr + LNaoH Na.$c7 +Hzo a3

Lf
e

Ui; ts6 FeSo
6)flo zrr5 E

6c5@A
za@

4)b H Ll d1)u vc5
,o
b .9 66oo auood <aB 5'' a7)

2 d"5 fi62'b zs8f,ocs8 E[\DL8 o @d
xS61c-s '5) atD'ov

furt S .'@68er6a 6
tvl 7-ic ------t M s0 +s0 + 2+1>O

o"ql
eu + 2J>, 2H?S ----? C,.t SO * SOz J- 2,{lzO

b)A Dtt b 6

C H
2-42-'11*98 bC + b$zO4rr

6'.?r4

c H H c + llzO

(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.

I. gero e5@cs gco6o qc@@a tod 9C 100.00 cm3 o NaClO, 9coe6 250 cm3 d o,eg

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

er56.

d@ qoo{onJoc.: oedc, Eegl edoCcce @6o: e?. d- 17.85 g Ec,:.

O@ gg qOrdodoc,: e€ eJeod grOu t qA56 gcO6o:d g0c o{. (88C Oa: EO

r:1Or: d@ qOdoedece eroD.)

o@@ Scecqc@ood 8gO:l I, II otc IV g6Sc.:r a:qeoc op@o deocc,:6a a:@zod<5

,€."-r^
vw a) a).

oc,:cq:ooJ NaClO, e3@c,: gcO6ocd escalg<fco ozoco@6q?

qcd@orto gO<5 e5@ce grO6ood Sn2+ a:rCg66 cr€Etro todC:::.

(eec.e.ed Pb:207 Cl = 35.5, Na : 23 Sn : 119)

1"49 a.s)

u.
IV

(i)

(ii)

(iii)
1r
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be + bH+ b ct- + 3H>o
t

c(o
3r,4+ + 2 er-. 21>h

x3
io>+ + (lO + bH+ ^4P 3Sa' cI+ zHzo+

&2xSEeo zab$ aA

lr ;i TCl + PL(^for) PLC f, ,., y 2NO.-____+

6

2 Na.(t t PL(Na ------+ pbCly te t + Z l,..f c,NO

B PbClztsr PbCl>tat )

(t ) ?6aduc' ?bc( a2'za v3o t+-96(,

#Pbct, o @e3b t+ .85
21* v-Ol I

oo'06+ *o I

CIuo bb et @co%b: O'ob4 nol x2
OI= o"l2g m"'ol

elo a c( @ e
L/'N a c(O o- t 29 ,no I

o2o-,t2 *ota*2
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(C) Ag* 906 e3@c,: gcO<6co8rrJ Ag ogJaro oO:rJod orlE@ esqeoc ogCeo@co Zn ooc8oc

^x.a:

(i) geoo gESc,:cOO o2@o: deecce6t;l a:@od6o: @caCr:.

(ii) Ag* qo3?r qooe r3@co gcO<Eocd escaJg<6r,s 0.025 mol dm-3 oO. d@ gcO<6

100 dm3 a ZnL959 d ocegEo,

(D ee@gb<roceri@ gE@cec E qoes:rJ or: gE@cezocs 4@rJg18 r:l€62rc. 6d
oozdoaJr:.

(ID qoa:d gEzocdnoc,eC gE$cec oocE g8So:l eirordoce ooco@6 q?
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