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tpilj;jhs;fSf;Fg; Gs;spaply; - nghJ El;g Kiwfs;

 tpilj;jhs;fSf;Fg; Gs;spapLk; NghJk;> Gs;spg;gl;baypy; Gs;spfisg; gjpAk; NghJk; Xu; mq;fPfupf;fg;gl;l Kiwiaf; 

filg;gpbj;jy; fl;lhakhdjhFk;. mjd;nghUl;L gpd;tUk; Kiwapy; nraw;glTk;.

 1. tpilj;jhs;fSf;Fg; Gs;spapLtjw;F rptg;G epw Fkpo;Kid Ngdhit gad;gLj;jTk;.

 2. rfy tpilj;jhs;fspdJk; Kjw;gf;fj;jpy; cjtpg; guPl;rfupd; FwpaPl;nlz;izf; Fwpg;gplTk;. ,yf;fq;fs; 

vOJk;NghJ njspthd ,yf;fj;jpy; vOjTk;.

 3. ,yf;fq;fis vOJk;NghJ gpiofs; Vw;gl;lhy; mtw;iwj; jdpf;Nfhl;bdhy; fPwptpl;L> kPz;Lk; gf;fj;jpy; rupahf 

vOjp> rpw;nwhg;gj;ij ,lTk;.

 4. xt;nthU tpdhtpdJk; cggFjpfspd; tpilfSf;fhf ngw;Wf;nfhz;l Gs;spia gjpAk; NghJ me;j 

tpdhg;gFjpfspd; ,Wjpapy;     ,d; cs; gjpaTk;. ,Wjpg; Gs;spia tpdh ,yf;fj;Jld;    ,d; cs; gpd;dkhfg; 

gjpaTk;. Gs;spfisg; gjptjw;F guPl;rfu;fSf;fhf xJf;fg;gl;l epuiy cgNahfpf;fTk;.

  cjhuzk; - tpdh ,y 03

  (i) .........................................................................................

    .........................................................................................

    .........................................................................................

  (ii) .........................................................................................

    .........................................................................................

    .........................................................................................

  (iii).........................................................................................

    .........................................................................................

    .........................................................................................

    03     (i)   4    (ii)   3    (iii)  3        10
            5        5      5        15
 gy;Nju;T tpilj;jhs; (Jisj;jhs;)

 1. f.ngh.j.(c. ju) kw;Wk; jfty; njhopEl;gg; guPl;irf;fhd Jisj;jhs; jpizf;fsj;jhy; toq;fg;gLk;. rupahf 

Jisaplgl;L mj;jhl;rpg;gLj;jpa Jisj;jhs; jq;fSf;F fpilf;fg;ngWk;. mj;jhl;rpg;gLj;jpa Jisj;jhisg; 

gad;gLj;JtJ guPl;rfupd; flikahFk;.

 2. mjd; gpd;du; tpilj;jhis ed;F guprPypj;Jg; ghu;f;fTk;. VjhtJ tpdhTf;F> xU tpilf;Fk; mjpfkhf Fwpapl;bUe;jhNyh> 

xU tpilf;fhtJ Fwpaplg;glhkypUe;jhNyh njupTfis ntl;btplf;$bajhf Nfhnlhd;iwf; fPwTk;. rpy Ntisfspy; 

guPl;rhu;j;jp Kd;du; Fwpg;gpl;l tpilia mopj;Jtpl;L NtW tpilf;Ff; Fwpapl;bUf;f KbAk;. mt;thW mopj;Js;s NghJ 

ed;F mopf;fhJ tpl;bUe;jhy;> mt;thW mopf;fg;gl;l njuptpd; kPJk; NfhblTk;.

 3. Jisj;jhis tpilj;jhspd; kPJ rupahf itf;fTk;. rupahd tpilia  milahsj;jhYk; gpioahd tpilia 

milahsj;jhYk; ,Wjp epuypy; milahskplTk;. rupahd tpilfspd; vz;zpf;ifia mt;tt; njupTfspd; ,Wjp 

epiuapd; fPo; mj;Jld; mtw;iw $l;b rupahd Gs;spia cupa fl;lj;jpy; vOjTk;. 
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fl;likg;G fl;Liu tpilj;jhs;fs;

 1. guPl;rhu;j;jpfshy; tpilj;jhspy; ntWikahf tplg;gl;Ls;s ,lq;fisAk;> gf;fq;fisAk; FWf;Ff; Nfhbl;L 

ntl;btplTk;. gpioahd nghUj;jkw;w tpilfSf;Ff; fPo; NfhblTk;. Gs;sp toq;ff;$ba ,lq;fspy;  milahskpl;L 

mjidf; fhl;lTk;.

 2. Gs;spfis Xtyz;l; fljhrpapd; ,lJ gf;fj;jpy; Fwpf;fTk;.

 3. rfy tpdhf;fSf;Fk; nfhLj;j KOg; Gs;spia tpilj;jhspd; Kd; gf;fj;jpYs;s nghUj;jkhd ngl;bapDs; tpdh 

,yf;fj;jpw;F Neuhf 2 ,yf;fq;fspy; gjpaTk;. tpdhj;jhspy; cs;s mwpTWj;jypd; gb tpdhf;fs; njupT nra;ag;gly; 

Ntz;Lk;. vy;yh tpdhf;fspdJk; Gs;spfSk; Kjy; gf;fj;jpy; gjpag;gl;l gpd; tpilj;jhspy; Nkyjpfkhf vOjg;gl;bUf;Fk; 

tpilfspd; Gs;spfspy; Fiwthd Gs;spfis ntl;b tplTk;.

 4. nkhj;j Gs;spfis ftdkhf $l;b Kd; gf;fj;jpy; cupa $l;by; gjpaTk;. tpilj;jhspy; toq;fg;gl;Ls;s tpilfSf;fhd 

Gs;spia kPz;Lk; guprPypj;j gpd; Kd;dhy; gjpaTk;. xt;nthU tpdhf;fSf;Fk; toq;fg;gLk; Gs;spfis cupa tpjj;jpy; 

vOJTk;. 

Gs;spg;gl;bay; jahupj;jy;

 ,k;Kiw rfy   ghlq;fSf;Fkhd ,Wjpg;Gs;sp FOtpDs;  fzpg;gplg;glkhl;lhJ.  ,J jtpu xt;nthU tpdhg; gj;jpuj;Jf;Fkhd 

,Wjpg;Gs;sp jdpj;jdpahf Gs;spg;gl;baypy; gjpag;gl Ntz;Lk;. gj;jpuk; I w;fhd gy;Nju;T tpdhg;gj;jpuk; kl;Lk; ,Ug;gpd; 

Gs;spfs; ,yf;fj;jpYk; vOj;jpYk; gjpag;gl Ntz;Lk;. 51 rpj;jpug; ghlj;jpw;Fupa I, II, kw;Wk; III Mk; tpdhg;gj;jpuq;fSf;Fupa 

Gs;spfis jdpj;jdpahf Gs;spg;gl;baypy; gjpe;J vOj;jpYk; vOJjy; Ntz;Lk;.

x x x
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cau;jug;guPl;ir 2019 – ,urhadtpay; (Gjpa ghlj;jpl;lk;) 

fl;Lg;ghl;L Gs;spaply;, 20th – 24th Mf];l; 2019 

 

1(a)  (i)  F  (ii)   C   (iii)   N  (iv)  Be  (v)  Ne  (vi)  B 

(04 X 6 = 24) 

             

 

 

(iii)  

  O1 N2 C3 N4 

I  VSEPR Nrhbfs; 4 3 2 3 

II ,yj;jpud; Nrhb 
Nfj;jpu fzpjk; 

ehd;Kfp jsKf;Nfhzk; Neu;NfhL jsKf;Nfhzk; 

III tbtk; Nfhz / V Nfhz / V Neh;NfhL jsKf;Nfhzk; 

IV fyg;G sp3 sp2 Sp sp2 

(01 X 16 = 16) 

1(a):   24 Gs;spfs; 

(cWjpaw;wJ) 

F

C

N

Ne

Be

l(a) : (04x6) Gs;spfs;

(06)

cau;jug;guPl;ir 2019 – ,urhadtpay; (Gjpa ghlj;jpl;lk;) 

fl;Lg;ghl;L Gs;spaply;, 20th – 24th Mf];l; 2019 

 

1(a)  (i)  F  (ii)   C   (iii)   N  (iv)  Be  (v)  Ne  (vi)  B 

(04 X 6 = 24) 

             

 

 

(iii)  

  O1 N2 C3 N4 

I  VSEPR Nrhbfs; 4 3 2 3 

II ,yj;jpud; Nrhb 
Nfj;jpu fzpjk; 

ehd;Kfp jsKf;Nfhzk; Neu;NfhL jsKf;Nfhzk; 

III tbtk; Nfhz / V Nfhz / V Neh;NfhL jsKf;Nfhzk; 

IV fyg;G sp3 sp2 Sp sp2 

(01 X 16 = 16) 

1(a):   24 Gs;spfs; 

(cWjpaw;wJ) 

B
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II ,yj;jpud; Nrhb 
Nfj;jpu fzpjk; 

ehd;Kfp jsKf;Nfhzk; Neu;NfhL jsKf;Nfhzk; 

III tbtk; Nfhz / V Nfhz / V Neh;NfhL jsKf;Nfhzk; 

IV fyg;G sp3 sp2 Sp sp2 

(01 X 16 = 16) 

1(a):   24 Gs;spfs; 

(cWjpaw;wJ) 
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II ,yj;jpud; Nrhb 
Nfj;jpu fzpjk; 

ehd;Kfp jsKf;Nfhzk; Neu;NfhL jsKf;Nfhzk; 
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IV fyg;G sp3 sp2 Sp sp2 

(01 X 16 = 16) 

1(a):   24 Gs;spfs; 

(cWjpaw;wJ) 

(iv) I F – O1  F,  2p  or  sp3  O1,  sp3 

 II  O1 – N2  O1,  sp3   N2,  sp2 

III  N2– C3  N2,  sp2   C3,  sp 

IV C3– N4  C3,  sp   N4,  sp2 

 V N4 – O5  N4,  sp2   O5,  2p  or  sp3 

VI N4 – Cl  N4,  sp2   Cl,  3p  or  sp3 

(01 X 12 = 12) 

(v)  I N2– C3  N2,  2p   C3,  2p 

II C3– N4  C3,  2p   N4,  2p     (01 X 4 = 04) 

(vi) I ,ul;ilg;gpizg;Gf;fs; xdWf;nfhd;W nrq;Fj;jhdit      (02) 

  my;yJ 

rpf;khg; gpizg;G Neu;NfhL,  gpizg;Gfs; nrq;Fj;jhdit          (01 + 01) 

II CO2,  NO2+            (02) 

 

 

(c)  (i)   n  l  ml  mZ Xgpw;wy; 

  I     +1   3p 

 

  II 3  2  -2  

   

  III        2s 

 

           (01 X 6 = 06) 

 

 (ii) I  LiI < LiF < KF 

  II NF5 < NO43- < NO2- 

  III NOCl < NO2F < NOCl3 

         (06 X 3 = 18) 

 

 

 

 

  1(b):   52 Gs;spfs; 

 

 

 3 1 

3d 

2 0 0 

  1(c):   24 Gs;spfs; 
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(c)  (i)   n  l  ml  mZ Xgpw;wy; 

  I     +1   3p 

 

  II 3  2  -2  

   

  III        2s 

 

           (01 X 6 = 06) 

 

 (ii) I  LiI < LiF < KF 

  II NF5 < NO43- < NO2- 

  III NOCl < NO2F < NOCl3 

         (06 X 3 = 18) 
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 3 1 

3d 

2 0 0 

  1(c):   24 Gs;spfs; 
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  III NOCl < NO2F < NOCl3 

         (06 X 3 = 18) 
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,yq;ifg; guPl;irj; jpizf;fsk; me;juq;fkhdJ

2. (a)  (i) Mg          (07) 

 (ii) 1s22s22p63s2         (04) 

 (iii) MgO, Mg3N2                  (03 + 03) 

 (iv) I FiwAk;        (03) 

  II $Lk;         (03) 

  III  $Lk;         (03) 

  III ,w;fhd tpsf;fk; 

  Vw;wk; rkkhdJ> $l;lk; topNa fPo; Nehf;fp fw;wadpd; gUkd; $Lk; (03) 
  my;yJ 

  $l;lk; topNa fPo; Nehf;fp Vw;w mlu;j;jp FiwAk;.    (03) 
 

MfNt., $l;lk; topNa fPo; Nehf;fp Kidthf;f tY FiwAk;.  (02) 
 

  vdNt $l;lk; topNa fPo; Nehf;fp fhgNdw;wpd;; gpupif/ ciljy; fbdkhFk.; 
            (03) 

         
 (v) ,ypj;jpak;   my;yJ    Li       (04) 

 (vi) Ca2+          (04) 

 (vii) Na2CO3          (04) 

 (viii) fpupehl;bd; Nrhjidg; nghUs;      (04) 

  Fwpg;G: X MdJ jtwhapd; (a)(ii) – (iv) ,w;F Gs;spfs; toq;f Ntz;lhk; 

 

 

(b) (i) A:  Na2CO3  B: KNO2  C:  Na2S   

D:  Na2S2O3 E: KBr 

         (04 X 5 = 20) 

 (ii) A ,y; : Na2CO3   +  2HCl     →     2NaCl    +    H2O   +   CO2 

B ,y;: KNO2         +    HCl     →     KCl      +    HNO2 

 my;yJ 

 2KNO2       +   2HCl     →     2KCl    +    NO2   +     NO    +    H2O 

 my;yJ 

 3KNO2       +   3HCl     →     3KCl    +    HNO3   +     2NO    +    H2O  

C ,y;: Na2S       +  2HCl     →     2NaCl    +    H2S    

D ,y;: Na2S2O3  + 2HCl     →     2NaCl     +     SO2    +    S    +   H2O     

(04 X 4 = 16) 

  2(a): 50 Gs;spfs; 
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  Vw;wk; rkkhdJ> $l;lk; topNa fPo; Nehf;fp fw;wadpd; gUkd; $Lk; (03) 
  my;yJ 

  $l;lk; topNa fPo; Nehf;fp Vw;w mlu;j;jp FiwAk;.    (03) 
 

MfNt., $l;lk; topNa fPo; Nehf;fp Kidthf;f tY FiwAk;.  (02) 
 

  vdNt $l;lk; topNa fPo; Nehf;fp fhgNdw;wpd;; gpupif/ ciljy; fbdkhFk.; 
            (03) 

         
 (v) ,ypj;jpak;   my;yJ    Li       (04) 
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 (vii) Na2CO3          (04) 
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(b) (i) A:  Na2CO3  B: KNO2  C:  Na2S   

D:  Na2S2O3 E: KBr 
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  $l;lk; topNa fPo; Nehf;fp Vw;w mlu;j;jp FiwAk;.    (03) 
 

MfNt., $l;lk; topNa fPo; Nehf;fp Kidthf;f tY FiwAk;.  (02) 
 

  vdNt $l;lk; topNa fPo; Nehf;fp fhgNdw;wpd;; gpupif/ ciljy; fbdkhFk.; 
            (03) 

         
 (v) ,ypj;jpak;   my;yJ    Li       (04) 

 (vi) Ca2+          (04) 

 (vii) Na2CO3          (04) 

 (viii) fpupehl;bd; Nrhjidg; nghUs;      (04) 

  Fwpg;G: X MdJ jtwhapd; (a)(ii) – (iv) ,w;F Gs;spfs; toq;f Ntz;lhk; 

 

 

(b) (i) A:  Na2CO3  B: KNO2  C:  Na2S   

D:  Na2S2O3 E: KBr 

         (04 X 5 = 20) 

 (ii) A ,y; : Na2CO3   +  2HCl     →     2NaCl    +    H2O   +   CO2 

B ,y;: KNO2         +    HCl     →     KCl      +    HNO2 

 my;yJ 

 2KNO2       +   2HCl     →     2KCl    +    NO2   +     NO    +    H2O 

 my;yJ 

 3KNO2       +   3HCl     →     3KCl    +    HNO3   +     2NO    +    H2O  

C ,y;: Na2S       +  2HCl     →     2NaCl    +    H2S    

D ,y;: Na2S2O3  + 2HCl     →     2NaCl     +     SO2    +    S    +   H2O     

(04 X 4 = 16) 

  2(a): 50 Gs;spfs; 
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(Gs;spfs;)(Gs;spfs;)(iii) A ,y;:    CO2 

Ca(OH)2 fiurypD}lhfr; nrYj;Jjy;      (02) 
fiury; ghy;epwkhFk;> njhlu;e;J nrYj;jg; ghy;epwk; mw;Wg;NghFk;. (02) 
 
C ,y; :    H2S 

<a mrNww;Wf; fiurypy; <ukhf;fg;gl;l tbjhSld; Nrhjpf;fg;gl;lJ (03) 
tbjhs; fWg;G epwkhf khWk;.      (02) 
 

my;yJ 
 

mkpy KMnO4 fiurypD}lhf nrYj;Jjy;     (03) 
nrt;T+jhf; fiury; epwkw;Wg; NghFk;. Mdhy; fiury; njsptw;wJ.(GfhuhdJ); 

(02) 
 

my;yJ 
 

mkpy K2Cr2O7 fiurypD}lhf nrYj;Jjy;     (03) 
nrk;kQ;rs; epwf;fiuy; gr;ir epwkhFk;. Mdhy; fiury; njsptw;wJ 

(GfhuhdJ)         (02) 
  
 D ,y; :    SO2 

mkpy KMnO4 fiurypD}lhf nrYj;Jjy;     (03) 
nrt;T+jhf; fiury; epwkw;Wg; NghFk;     (02) 
 

my;yJ 
 

mkpy K2Cr2O7 fiurypD}lhf nrYj;Jjy;.     (03) 
nrk;kQ;rs; epwf;fiuy; gr;ir epwkhFk;..     (02) 
 
my;yJ 
 

Ca(OH)2 fiurypD}lhfr; nrYj;Jjy;     (03) 
fiury; ghy;epwkhFk;> njhlu;e;J nrYj;jg; ghy;epwk; mw;Wg;NghFk;.         (02) 
 

my;yJ 
 

<ukhd epwg;G+tpjOld; Nrhjpj;jy;      (03) 
,jo; epwkw;Wg; NghFk;./ ntsp;Wk;      (02) 
 
Fwpg;G: (b)(ii) kw;Wk; (b)(iii) ,w;F Gs;spfs; toq;fg;gLtjw;F (b)(i) ,y; 
milahsg;gLj;jy; rupahf ,Uj;jy; Ntz;Lk;. 

 

 

 

  

  2(b):   50  Gs;spfs; 

 

 

 

2. (a)  (i) Mg          (07) 

 (ii) 1s22s22p63s2         (04) 

 (iii) MgO, Mg3N2                  (03 + 03) 

 (iv) I FiwAk;        (03) 

  II $Lk;         (03) 

  III  $Lk;         (03) 

  III ,w;fhd tpsf;fk; 

  Vw;wk; rkkhdJ> $l;lk; topNa fPo; Nehf;fp fw;wadpd; gUkd; $Lk; (03) 
  my;yJ 

  $l;lk; topNa fPo; Nehf;fp Vw;w mlu;j;jp FiwAk;.    (03) 
 

MfNt., $l;lk; topNa fPo; Nehf;fp Kidthf;f tY FiwAk;.  (02) 
 

  vdNt $l;lk; topNa fPo; Nehf;fp fhgNdw;wpd;; gpupif/ ciljy; fbdkhFk.; 
            (03) 

         
 (v) ,ypj;jpak;   my;yJ    Li       (04) 

 (vi) Ca2+          (04) 

 (vii) Na2CO3          (04) 

 (viii) fpupehl;bd; Nrhjidg; nghUs;      (04) 

  Fwpg;G: X MdJ jtwhapd; (a)(ii) – (iv) ,w;F Gs;spfs; toq;f Ntz;lhk; 

 

 

(b) (i) A:  Na2CO3  B: KNO2  C:  Na2S   

D:  Na2S2O3 E: KBr 

         (04 X 5 = 20) 

 (ii) A ,y; : Na2CO3   +  2HCl     →     2NaCl    +    H2O   +   CO2 

B ,y;: KNO2         +    HCl     →     KCl      +    HNO2 

 my;yJ 

 2KNO2       +   2HCl     →     2KCl    +    NO2   +     NO    +    H2O 

 my;yJ 

 3KNO2       +   3HCl     →     3KCl    +    HNO3   +     2NO    +    H2O  

C ,y;: Na2S       +  2HCl     →     2NaCl    +    H2S    

D ,y;: Na2S2O3  + 2HCl     →     2NaCl     +     SO2    +    S    +   H2O     

(04 X 4 = 16) 

  2(a): 50 Gs;spfs; 
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 2(b) : 50 Gs;spfs; 

(iii) A ,y;:    CO2 

Ca(OH)2 fiurypD}lhfr; nrYj;Jjy;      (02) 
fiury; ghy;epwkhFk;> njhlu;e;J nrYj;jg; ghy;epwk; mw;Wg;NghFk;. (02) 
 
C ,y; :    H2S 

<a mrNww;Wf; fiurypy; <ukhf;fg;gl;l tbjhSld; Nrhjpf;fg;gl;lJ (03) 
tbjhs; fWg;G epwkhf khWk;.      (02) 
 

my;yJ 
 

mkpy KMnO4 fiurypD}lhf nrYj;Jjy;     (03) 
nrt;T+jhf; fiury; epwkw;Wg; NghFk;. Mdhy; fiury; njsptw;wJ.(GfhuhdJ); 

(02) 
 

my;yJ 
 

mkpy K2Cr2O7 fiurypD}lhf nrYj;Jjy;     (03) 
nrk;kQ;rs; epwf;fiuy; gr;ir epwkhFk;. Mdhy; fiury; njsptw;wJ 

(GfhuhdJ)         (02) 
  
 D ,y; :    SO2 

mkpy KMnO4 fiurypD}lhf nrYj;Jjy;     (03) 
nrt;T+jhf; fiury; epwkw;Wg; NghFk;     (02) 
 

my;yJ 
 

mkpy K2Cr2O7 fiurypD}lhf nrYj;Jjy;.     (03) 
nrk;kQ;rs; epwf;fiuy; gr;ir epwkhFk;..     (02) 
 
my;yJ 
 

Ca(OH)2 fiurypD}lhfr; nrYj;Jjy;     (03) 
fiury; ghy;epwkhFk;> njhlu;e;J nrYj;jg; ghy;epwk; mw;Wg;NghFk;.         (02) 
 

my;yJ 
 

<ukhd epwg;G+tpjOld; Nrhjpj;jy;      (03) 
,jo; epwkw;Wg; NghFk;./ ntsp;Wk;      (02) 
 
Fwpg;G: (b)(ii) kw;Wk; (b)(iii) ,w;F Gs;spfs; toq;fg;gLtjw;F (b)(i) ,y; 
milahsg;gLj;jy; rupahf ,Uj;jy; Ntz;Lk;. 

 

 

 

  

  2(b):   50  Gs;spfs; 

 

 

 

3. (i) q   = m s ΔT (or q = m c ΔT)         (5) 
 = 100.00 cm3 x 1.0 g cm-3 x 4.2 J 0C-1 g-1 x (25.0  - 17.0) 0C          (4+1)+(4+1)+(4+1)+(4+1) 
 = 3360 J           (4+1) 
(ii) mfntg;gj;jhf;f nray;Kiw        (2)  

 MX(s) fiuAk; NghJ ntg;gj;ij cWQ;Rk; (my;yJ ePupd; ntg;gepiy FiwtilAk;) (2) 
 
(iii) ΔH =3360 J             (4+1)+(4+1) 
 0.10 mol 
              = 33.6 kJ mol-1 (or 33600 J mol-1)        (4+1) 
(iv) ,y;iy  (my;yJ ntg;gepiy tpj;jpahrk; rpwpjhf ,Uf;Fk;)    (2) 
ntg;gj;jpd; msT (q) khwpyp MFk;, jpzpT (m) mjpfupf;Fk;     
MfNt, ntg;gepiy khw;wk; (ΔT) rpwpjhf ,Uf;Fk;  
(my;yJ ntg;gj;ij ntspNaw;w mjpfsT ePu; cs;sJ)     (2) 
(v) 

 
 
      
   

 
 
 
 
 
 
 
(vi) cNyhfq;fs; rpwe;j ntg;gf; flj;jpfshFk;. (my;yJ ntg;gepiy FiwtilAk; NghJ, 
cNyhfk; ntg;gj;ij toq;Fk; mj;Jld; #oypy; ,Ue;J ntg;gj;ijf; flj;Jk;)   (2) 
Gpshj;jpf;Ffs; ntg;g mupjpw; flj;jpfshFk; mj;Jld; Fiwe;j ntg;gf;nfhs;ssit 

cilait.            (2) 
 
(vii) ΔG = ΔH - T ΔS          (5) 

∆𝑆𝑆 = ∆𝐻𝐻 − ∆𝐺𝐺
𝑇𝑇  

       = 33.6 kJ mol-1 – (-26.0 kJ mol-1)             (4+1)+(4+1)+(4+1) 
                      298 K 
       = 200 J mol-1 K-1          (4+1) 
(viii) ntg;gepiy mjpfupg;Gld; ePupy; MX(s) ,d; fiujpwd; mjpfupf;fpwJ    (4) 
Vnddpy; ΔG cau; kiwg;ngWkhdj;ij milAk;.      (4)  
 (my;yJ MX(s) ,d; fiujy; nray;Kiw Xu; mfntg;gj;jhf;fkhFk;) 

17  

ntg;gepiy 0c 

Neuk;  

25  
tisap t=0 ,y; Muk;gpf;Fk; (my;yJ cg;G 

Nru;f;fg;gLk;; Neuk; Fwpg;gplg;gl Ntz;Lk;) (2) 
tisap 25 0C ,y; ,Ue;J Muk;gpf;Fk;;          (2) 
tisap 17 0C tiu fPopwq;Fk;            (2) 
tisap rupahd mikg;igf; nfhz;bUf;f 

Ntz;Lk;                (4) 
   0 

  3:   100  Gs;spfs; 

 

 

 

3. (i) q   = m s ΔT (or q = m c ΔT)         (5) 
 = 100.00 cm3 x 1.0 g cm-3 x 4.2 J 0C-1 g-1 x (25.0  - 17.0) 0C          (4+1)+(4+1)+(4+1)+(4+1) 
 = 3360 J           (4+1) 
(ii) mfntg;gj;jhf;f nray;Kiw        (2)  

 MX(s) fiuAk; NghJ ntg;gj;ij cWQ;Rk; (my;yJ ePupd; ntg;gepiy FiwtilAk;) (2) 
 
(iii) ΔH =3360 J             (4+1)+(4+1) 
 0.10 mol 
              = 33.6 kJ mol-1 (or 33600 J mol-1)        (4+1) 
(iv) ,y;iy  (my;yJ ntg;gepiy tpj;jpahrk; rpwpjhf ,Uf;Fk;)    (2) 
ntg;gj;jpd; msT (q) khwpyp MFk;, jpzpT (m) mjpfupf;Fk;     
MfNt, ntg;gepiy khw;wk; (ΔT) rpwpjhf ,Uf;Fk;  
(my;yJ ntg;gj;ij ntspNaw;w mjpfsT ePu; cs;sJ)     (2) 
(v) 

 
 
      
   

 
 
 
 
 
 
 
(vi) cNyhfq;fs; rpwe;j ntg;gf; flj;jpfshFk;. (my;yJ ntg;gepiy FiwtilAk; NghJ, 
cNyhfk; ntg;gj;ij toq;Fk; mj;Jld; #oypy; ,Ue;J ntg;gj;ijf; flj;Jk;)   (2) 
Gpshj;jpf;Ffs; ntg;g mupjpw; flj;jpfshFk; mj;Jld; Fiwe;j ntg;gf;nfhs;ssit 

cilait.            (2) 
 
(vii) ΔG = ΔH - T ΔS          (5) 

∆𝑆𝑆 = ∆𝐻𝐻 − ∆𝐺𝐺
𝑇𝑇  

       = 33.6 kJ mol-1 – (-26.0 kJ mol-1)             (4+1)+(4+1)+(4+1) 
                      298 K 
       = 200 J mol-1 K-1          (4+1) 
(viii) ntg;gepiy mjpfupg;Gld; ePupy; MX(s) ,d; fiujpwd; mjpfupf;fpwJ    (4) 
Vnddpy; ΔG cau; kiwg;ngWkhdj;ij milAk;.      (4)  
 (my;yJ MX(s) ,d; fiujy; nray;Kiw Xu; mfntg;gj;jhf;fkhFk;) 

17  

ntg;gepiy 0c 

Neuk;  

25  
tisap t=0 ,y; Muk;gpf;Fk; (my;yJ cg;G 

Nru;f;fg;gLk;; Neuk; Fwpg;gplg;gl Ntz;Lk;) (2) 
tisap 25 0C ,y; ,Ue;J Muk;gpf;Fk;;          (2) 
tisap 17 0C tiu fPopwq;Fk;            (2) 
tisap rupahd mikg;igf; nfhz;bUf;f 

Ntz;Lk;                (4) 
   0 

  3:   100  Gs;spfs; 
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3. (i) q   = m s ΔT (or q = m c ΔT)         (5) 
 = 100.00 cm3 x 1.0 g cm-3 x 4.2 J 0C-1 g-1 x (25.0  - 17.0) 0C          (4+1)+(4+1)+(4+1)+(4+1) 
 = 3360 J           (4+1) 
(ii) mfntg;gj;jhf;f nray;Kiw        (2)  

 MX(s) fiuAk; NghJ ntg;gj;ij cWQ;Rk; (my;yJ ePupd; ntg;gepiy FiwtilAk;) (2) 
 
(iii) ΔH =3360 J             (4+1)+(4+1) 
 0.10 mol 
              = 33.6 kJ mol-1 (or 33600 J mol-1)        (4+1) 
(iv) ,y;iy  (my;yJ ntg;gepiy tpj;jpahrk; rpwpjhf ,Uf;Fk;)    (2) 
ntg;gj;jpd; msT (q) khwpyp MFk;, jpzpT (m) mjpfupf;Fk;     
MfNt, ntg;gepiy khw;wk; (ΔT) rpwpjhf ,Uf;Fk;  
(my;yJ ntg;gj;ij ntspNaw;w mjpfsT ePu; cs;sJ)     (2) 
(v) 

 
 
      
   

 
 
 
 
 
 
 
(vi) cNyhfq;fs; rpwe;j ntg;gf; flj;jpfshFk;. (my;yJ ntg;gepiy FiwtilAk; NghJ, 
cNyhfk; ntg;gj;ij toq;Fk; mj;Jld; #oypy; ,Ue;J ntg;gj;ijf; flj;Jk;)   (2) 
Gpshj;jpf;Ffs; ntg;g mupjpw; flj;jpfshFk; mj;Jld; Fiwe;j ntg;gf;nfhs;ssit 

cilait.            (2) 
 
(vii) ΔG = ΔH - T ΔS          (5) 

∆𝑆𝑆 = ∆𝐻𝐻 − ∆𝐺𝐺
𝑇𝑇  

       = 33.6 kJ mol-1 – (-26.0 kJ mol-1)             (4+1)+(4+1)+(4+1) 
                      298 K 
       = 200 J mol-1 K-1          (4+1) 
(viii) ntg;gepiy mjpfupg;Gld; ePupy; MX(s) ,d; fiujpwd; mjpfupf;fpwJ    (4) 
Vnddpy; ΔG cau; kiwg;ngWkhdj;ij milAk;.      (4)  
 (my;yJ MX(s) ,d; fiujy; nray;Kiw Xu; mfntg;gj;jhf;fkhFk;) 

17  

ntg;gepiy 0c 

Neuk;  

25  
tisap t=0 ,y; Muk;gpf;Fk; (my;yJ cg;G 

Nru;f;fg;gLk;; Neuk; Fwpg;gplg;gl Ntz;Lk;) (2) 
tisap 25 0C ,y; ,Ue;J Muk;gpf;Fk;;          (2) 
tisap 17 0C tiu fPopwq;Fk;            (2) 
tisap rupahd mikg;igf; nfhz;bUf;f 

Ntz;Lk;                (4) 
   0 

  3:   100  Gs;spfs; 

 

 

 

3. (i) q   = m s ΔT (or q = m c ΔT)         (5) 
 = 100.00 cm3 x 1.0 g cm-3 x 4.2 J 0C-1 g-1 x (25.0  - 17.0) 0C          (4+1)+(4+1)+(4+1)+(4+1) 
 = 3360 J           (4+1) 
(ii) mfntg;gj;jhf;f nray;Kiw        (2)  

 MX(s) fiuAk; NghJ ntg;gj;ij cWQ;Rk; (my;yJ ePupd; ntg;gepiy FiwtilAk;) (2) 
 
(iii) ΔH =3360 J             (4+1)+(4+1) 
 0.10 mol 
              = 33.6 kJ mol-1 (or 33600 J mol-1)        (4+1) 
(iv) ,y;iy  (my;yJ ntg;gepiy tpj;jpahrk; rpwpjhf ,Uf;Fk;)    (2) 
ntg;gj;jpd; msT (q) khwpyp MFk;, jpzpT (m) mjpfupf;Fk;     
MfNt, ntg;gepiy khw;wk; (ΔT) rpwpjhf ,Uf;Fk;  
(my;yJ ntg;gj;ij ntspNaw;w mjpfsT ePu; cs;sJ)     (2) 
(v) 

 
 
      
   

 
 
 
 
 
 
 
(vi) cNyhfq;fs; rpwe;j ntg;gf; flj;jpfshFk;. (my;yJ ntg;gepiy FiwtilAk; NghJ, 
cNyhfk; ntg;gj;ij toq;Fk; mj;Jld; #oypy; ,Ue;J ntg;gj;ijf; flj;Jk;)   (2) 
Gpshj;jpf;Ffs; ntg;g mupjpw; flj;jpfshFk; mj;Jld; Fiwe;j ntg;gf;nfhs;ssit 

cilait.            (2) 
 
(vii) ΔG = ΔH - T ΔS          (5) 

∆𝑆𝑆 = ∆𝐻𝐻 − ∆𝐺𝐺
𝑇𝑇  

       = 33.6 kJ mol-1 – (-26.0 kJ mol-1)             (4+1)+(4+1)+(4+1) 
                      298 K 
       = 200 J mol-1 K-1          (4+1) 
(viii) ntg;gepiy mjpfupg;Gld; ePupy; MX(s) ,d; fiujpwd; mjpfupf;fpwJ    (4) 
Vnddpy; ΔG cau; kiwg;ngWkhdj;ij milAk;.      (4)  
 (my;yJ MX(s) ,d; fiujy; nray;Kiw Xu; mfntg;gj;jhf;fkhFk;) 

17  

ntg;gepiy 0c 

Neuk;  

25  
tisap t=0 ,y; Muk;gpf;Fk; (my;yJ cg;G 

Nru;f;fg;gLk;; Neuk; Fwpg;gplg;gl Ntz;Lk;) (2) 
tisap 25 0C ,y; ,Ue;J Muk;gpf;Fk;;          (2) 
tisap 17 0C tiu fPopwq;Fk;            (2) 
tisap rupahd mikg;igf; nfhz;bUf;f 

Ntz;Lk;                (4) 
   0 

  3:   100  Gs;spfs; 

 

 

 

3. (i) q   = m s ΔT (or q = m c ΔT)         (5) 
 = 100.00 cm3 x 1.0 g cm-3 x 4.2 J 0C-1 g-1 x (25.0  - 17.0) 0C          (4+1)+(4+1)+(4+1)+(4+1) 
 = 3360 J           (4+1) 
(ii) mfntg;gj;jhf;f nray;Kiw        (2)  

 MX(s) fiuAk; NghJ ntg;gj;ij cWQ;Rk; (my;yJ ePupd; ntg;gepiy FiwtilAk;) (2) 
 
(iii) ΔH =3360 J             (4+1)+(4+1) 
 0.10 mol 
              = 33.6 kJ mol-1 (or 33600 J mol-1)        (4+1) 
(iv) ,y;iy  (my;yJ ntg;gepiy tpj;jpahrk; rpwpjhf ,Uf;Fk;)    (2) 
ntg;gj;jpd; msT (q) khwpyp MFk;, jpzpT (m) mjpfupf;Fk;     
MfNt, ntg;gepiy khw;wk; (ΔT) rpwpjhf ,Uf;Fk;  
(my;yJ ntg;gj;ij ntspNaw;w mjpfsT ePu; cs;sJ)     (2) 
(v) 

 
 
      
   

 
 
 
 
 
 
 
(vi) cNyhfq;fs; rpwe;j ntg;gf; flj;jpfshFk;. (my;yJ ntg;gepiy FiwtilAk; NghJ, 
cNyhfk; ntg;gj;ij toq;Fk; mj;Jld; #oypy; ,Ue;J ntg;gj;ijf; flj;Jk;)   (2) 
Gpshj;jpf;Ffs; ntg;g mupjpw; flj;jpfshFk; mj;Jld; Fiwe;j ntg;gf;nfhs;ssit 

cilait.            (2) 
 
(vii) ΔG = ΔH - T ΔS          (5) 

∆𝑆𝑆 = ∆𝐻𝐻 − ∆𝐺𝐺
𝑇𝑇  

       = 33.6 kJ mol-1 – (-26.0 kJ mol-1)             (4+1)+(4+1)+(4+1) 
                      298 K 
       = 200 J mol-1 K-1          (4+1) 
(viii) ntg;gepiy mjpfupg;Gld; ePupy; MX(s) ,d; fiujpwd; mjpfupf;fpwJ    (4) 
Vnddpy; ΔG cau; kiwg;ngWkhdj;ij milAk;.      (4)  
 (my;yJ MX(s) ,d; fiujy; nray;Kiw Xu; mfntg;gj;jhf;fkhFk;) 

17  

ntg;gepiy 0c 

Neuk;  

25  
tisap t=0 ,y; Muk;gpf;Fk; (my;yJ cg;G 

Nru;f;fg;gLk;; Neuk; Fwpg;gplg;gl Ntz;Lk;) (2) 
tisap 25 0C ,y; ,Ue;J Muk;gpf;Fk;;          (2) 
tisap 17 0C tiu fPopwq;Fk;            (2) 
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3. (i) q   = m s ΔT (or q = m c ΔT)         (5) 
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 3: 100 Gs;spfs; 

 

 

 

 

 

 

  

  

 

 

 
 Fwpg;G: A -  I  tiu RahjPdkhf Gs;spaplTk;. 

(iV) B jUtJ 

njhydpd; Nrhjidg;nghUs;  - nts;sp Mb 

gPypq;fpd; fiury;    - rptg;G epwk; 

mkpy K2CR2O7    - gr;ir epwk; 

mkpy KMnO4     - epwkw;wJ 

(VjhtJ xd;W) 

Fwpg;G: A Ak; B Ak; rupahapd; khj;jpuNk Gs;spfs; toq;Ff.   

4(a): 50 Gs;spfs; 
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 Fwpg;G: A -  I  tiu RahjPdkhf Gs;spaplTk;. 

(iV) B jUtJ 

njhydpd; Nrhjidg;nghUs;  - nts;sp Mb 

gPypq;fpd; fiury;    - rptg;G epwk; 

mkpy K2CR2O7    - gr;ir epwk; 

mkpy KMnO4     - epwkw;wJ 

(VjhtJ xd;W) 

Fwpg;G: A Ak; B Ak; rupahapd; khj;jpuNk Gs;spfs; toq;Ff.   

4(a): 50 Gs;spfs;  4(a): 50 Gs;spfs; 

 

(ii) jhf;fk; I  - ,yj;jpud; ehl;l gpujpaPl;Lj; jhf;fk; 

     jhf;fk; II  - fUehl;l $l;lw; jhf;fk; 

     jhf;fk; III  - ,yj;jpud; ehl;l $l;lw; jhf;fk; 

          (05 x 3 = 15)  

Fwpg;G: jhf;fq;fs; I, II, III rupahapd; khj;jpuNk Gs;spfs; toq;fg;gl Ntz;Lk;. 

 

      

 

(15 Gs;spfs;) 
Gpd;tUk; jhf;fg;nghwpKiwAk; Vw;Wf;nfhs;sg;gLk; 

(12 Gs;spfs;) 

4(b): 50 Gs;spfs; 

 

(ii) jhf;fk; I  - ,yj;jpud; ehl;l gpujpaPl;Lj; jhf;fk; 

     jhf;fk; II  - fUehl;l $l;lw; jhf;fk; 

     jhf;fk; III  - ,yj;jpud; ehl;l $l;lw; jhf;fk; 
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          (05 x 3 = 15)  
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(15 Gs;spfs;) 
Gpd;tUk; jhf;fg;nghwpKiwAk; Vw;Wf;nfhs;sg;gLk; 

(12 Gs;spfs;) 

4(b): 50 Gs;spfs; 

(5)

(05 x 4)
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(ii) jhf;fk; I  - ,yj;jpud; ehl;l gpujpaPl;Lj; jhf;fk; 
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Gpd;tUk; jhf;fg;nghwpKiwAk; Vw;Wf;nfhs;sg;gLk; 

(12 Gs;spfs;) 
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gpd;tUk; jhf;fg;nghwpKiwAk; Vw;Wf;nfhs;sg;gLk;
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5. (a) 
(i) HCl fiurypd; pH. 

pH  = - log[H+]         (2)  
  = - log(0.1)           
  = 1.0          (2+1) 
 
(ii) fiury; B ,d; 10.00 cm3 Nru;f;fg;gl;l gpd;du; pH. 
[H+] = 0.1 mol dm-3 x 25.00 cm3 – 0.15 mol dm-3 x 10.00 cm3     (4+1) 
   35.00 cm3 
 =0.028 mol dm-3 
pH = 1.5 (or 1.6)          (4+1) 
,y;iy / fiury; jhq;fw; fiuryhf njhopw;gl KbahJ.     (3) 
GNuhj;jNdw;wg;gl;l %yk; (,izmkpyk;) khj;jpuNk fhzg;gLfpd;wJ. (jhf;fKwhj my;yJ 

GNuhj;jNdw;wg;glhj %yk; fhzg;gltpy;iy)      (3) 
(Nru;f;fg;gl;l H+, ; OH-  I gad;gLj;jp jFe;j tpsf;fk; jug;gld; KO Gs;spiaAk; toq;Ff) 
 
(iii) rktYg;Gs;spia miltjw;F Njitahd %yj;jpd; fdtsT. 

 V = 0.1 mol dm-3x 25.00 cm3        (4+1) 
          0.15 mol dm-3 

= 16.66 cm3 (16.67 cm3 my;yJ xU jrkjhdj;jpw;F nfhLf;fg;gl;l tpil 

Vw;Wf;nfhs;sg;gLk;)         (4+1) 
 
(iv) rktYg;Gs;spia mile;j gpd;du;10.00 cm3 ;%yj;ij Nru;j;j gpd;du; pH ngWkhdk;. 
nkd; %ykhdJ gpd;tUkhW $l;lw;gpupif milfpwJ, 
B (aq)  +  H2O(l) <=> BH+(aq)  +  OH-(aq)        (2) 
(ngsjPf epiyfs; Fwpf;fg;glhtpbDk; Gs;spfs; toq;fg;gLk;) 
Kb = [BH+(aq)][OH-(aq)]          (4) 
 [B(aq)] 
my;yJ 

𝑝𝑝𝑝𝑝𝑝𝑝 = 𝑝𝑝𝐾𝐾𝑏𝑏 + 𝑙𝑙𝑙𝑙𝑙𝑙([𝐵𝐵𝐻𝐻
+(𝑎𝑎𝑎𝑎)]

[𝐵𝐵(𝑎𝑎𝑎𝑎)] )          

 
$l;lw;gpupifapd; msit Gwf;fzpf;fyhk;,       (2) 
nkd; %yj;jpd; nrwpT [B(aq)]   = 0.15 mol dm-3 x 10.00 cm3    (4+1) 
            (25.00 cm3 + 16.66 cm3 + 10.00 cm3) 
GNuhj;jpNdw;wg;gl;l nkd;%yj;jpd; nrwpT  [BH+(aq)] = 0.15 mol dm-3 x 16.66 cm-3  (4+1) 
                      (25.00 cm3 + 16.66 cm3 + 10.00 cm3) 

𝑝𝑝𝑝𝑝𝑝𝑝 = −log⁡(1 × 10−5) + log (0.15⁡𝑚𝑚𝑚𝑚𝑚𝑚⁡𝑑𝑑𝑚𝑚−3×16.66⁡𝑐𝑐𝑚𝑚3

0.15⁡𝑚𝑚𝑚𝑚𝑚𝑚⁡𝑑𝑑𝑚𝑚−3×10.00⁡𝑐𝑐𝑚𝑚3)      (4+1) 
pOH = 5.0 + 0.221 = 5.221 
pH = 8.78 (or 8.7 or 8.9 or 9)         (4+1) 
 
(v)Mk;, ,J xU jhq;fw;fiuryhf njhopw;gLk;.      (3) 
epakpg;Gf;FLitapYs;s fiuryhdJ GNuhj;jNdw;wg;gl;l %yj;ijAk; jhf;fKwhj 

%yj;ijAk; nfhz;Ls;sJ.         (3) 
(Nru;f;fg;gl;l H+ ck; OH-  ck; gad;gLj;jp jFe;j tpsf;fk; jug;gld; KO Gs;spia toq;Ff) 

5. (a) 
(i) HCl fiurypd; pH. 

pH  = - log[H+]         (2)  
  = - log(0.1)           
  = 1.0          (2+1) 
 
(ii) fiury; B ,d; 10.00 cm3 Nru;f;fg;gl;l gpd;du; pH. 
[H+] = 0.1 mol dm-3 x 25.00 cm3 – 0.15 mol dm-3 x 10.00 cm3     (4+1) 
   35.00 cm3 
 =0.028 mol dm-3 
pH = 1.5 (or 1.6)          (4+1) 
,y;iy / fiury; jhq;fw; fiuryhf njhopw;gl KbahJ.     (3) 
GNuhj;jNdw;wg;gl;l %yk; (,izmkpyk;) khj;jpuNk fhzg;gLfpd;wJ. (jhf;fKwhj my;yJ 

GNuhj;jNdw;wg;glhj %yk; fhzg;gltpy;iy)      (3) 
(Nru;f;fg;gl;l H+, ; OH-  I gad;gLj;jp jFe;j tpsf;fk; jug;gld; KO Gs;spiaAk; toq;Ff) 
 
(iii) rktYg;Gs;spia miltjw;F Njitahd %yj;jpd; fdtsT. 

 V = 0.1 mol dm-3x 25.00 cm3        (4+1) 
          0.15 mol dm-3 

= 16.66 cm3 (16.67 cm3 my;yJ xU jrkjhdj;jpw;F nfhLf;fg;gl;l tpil 

Vw;Wf;nfhs;sg;gLk;)         (4+1) 
 
(iv) rktYg;Gs;spia mile;j gpd;du;10.00 cm3 ;%yj;ij Nru;j;j gpd;du; pH ngWkhdk;. 
nkd; %ykhdJ gpd;tUkhW $l;lw;gpupif milfpwJ, 
B (aq)  +  H2O(l) <=> BH+(aq)  +  OH-(aq)        (2) 
(ngsjPf epiyfs; Fwpf;fg;glhtpbDk; Gs;spfs; toq;fg;gLk;) 
Kb = [BH+(aq)][OH-(aq)]          (4) 
 [B(aq)] 
my;yJ 

𝑝𝑝𝑝𝑝𝑝𝑝 = 𝑝𝑝𝐾𝐾𝑏𝑏 + 𝑙𝑙𝑙𝑙𝑙𝑙([𝐵𝐵𝐻𝐻
+(𝑎𝑎𝑎𝑎)]

[𝐵𝐵(𝑎𝑎𝑎𝑎)] )          

 
$l;lw;gpupifapd; msit Gwf;fzpf;fyhk;,       (2) 
nkd; %yj;jpd; nrwpT [B(aq)]   = 0.15 mol dm-3 x 10.00 cm3    (4+1) 
            (25.00 cm3 + 16.66 cm3 + 10.00 cm3) 
GNuhj;jpNdw;wg;gl;l nkd;%yj;jpd; nrwpT  [BH+(aq)] = 0.15 mol dm-3 x 16.66 cm-3  (4+1) 
                      (25.00 cm3 + 16.66 cm3 + 10.00 cm3) 

𝑝𝑝𝑝𝑝𝑝𝑝 = −log⁡(1 × 10−5) + log (0.15⁡𝑚𝑚𝑚𝑚𝑚𝑚⁡𝑑𝑑𝑚𝑚−3×16.66⁡𝑐𝑐𝑚𝑚3

0.15⁡𝑚𝑚𝑚𝑚𝑚𝑚⁡𝑑𝑑𝑚𝑚−3×10.00⁡𝑐𝑐𝑚𝑚3)      (4+1) 
pOH = 5.0 + 0.221 = 5.221 
pH = 8.78 (or 8.7 or 8.9 or 9)         (4+1) 
 
(v)Mk;, ,J xU jhq;fw;fiuryhf njhopw;gLk;.      (3) 
epakpg;Gf;FLitapYs;s fiuryhdJ GNuhj;jNdw;wg;gl;l %yj;ijAk; jhf;fKwhj 

%yj;ijAk; nfhz;Ls;sJ.         (3) 
(Nru;f;fg;gl;l H+ ck; OH-  ck; gad;gLj;jp jFe;j tpsf;fk; jug;gld; KO Gs;spia toq;Ff) 

5. (a) 
(i) HCl fiurypd; pH. 

pH  = - log[H+]         (2)  
  = - log(0.1)           
  = 1.0          (2+1) 
 
(ii) fiury; B ,d; 10.00 cm3 Nru;f;fg;gl;l gpd;du; pH. 
[H+] = 0.1 mol dm-3 x 25.00 cm3 – 0.15 mol dm-3 x 10.00 cm3     (4+1) 
   35.00 cm3 
 =0.028 mol dm-3 
pH = 1.5 (or 1.6)          (4+1) 
,y;iy / fiury; jhq;fw; fiuryhf njhopw;gl KbahJ.     (3) 
GNuhj;jNdw;wg;gl;l %yk; (,izmkpyk;) khj;jpuNk fhzg;gLfpd;wJ. (jhf;fKwhj my;yJ 

GNuhj;jNdw;wg;glhj %yk; fhzg;gltpy;iy)      (3) 
(Nru;f;fg;gl;l H+, ; OH-  I gad;gLj;jp jFe;j tpsf;fk; jug;gld; KO Gs;spiaAk; toq;Ff) 
 
(iii) rktYg;Gs;spia miltjw;F Njitahd %yj;jpd; fdtsT. 

 V = 0.1 mol dm-3x 25.00 cm3        (4+1) 
          0.15 mol dm-3 

= 16.66 cm3 (16.67 cm3 my;yJ xU jrkjhdj;jpw;F nfhLf;fg;gl;l tpil 

Vw;Wf;nfhs;sg;gLk;)         (4+1) 
 
(iv) rktYg;Gs;spia mile;j gpd;du;10.00 cm3 ;%yj;ij Nru;j;j gpd;du; pH ngWkhdk;. 
nkd; %ykhdJ gpd;tUkhW $l;lw;gpupif milfpwJ, 
B (aq)  +  H2O(l) <=> BH+(aq)  +  OH-(aq)        (2) 
(ngsjPf epiyfs; Fwpf;fg;glhtpbDk; Gs;spfs; toq;fg;gLk;) 
Kb = [BH+(aq)][OH-(aq)]          (4) 
 [B(aq)] 
my;yJ 

𝑝𝑝𝑝𝑝𝑝𝑝 = 𝑝𝑝𝐾𝐾𝑏𝑏 + 𝑙𝑙𝑙𝑙𝑙𝑙([𝐵𝐵𝐻𝐻
+(𝑎𝑎𝑎𝑎)]

[𝐵𝐵(𝑎𝑎𝑎𝑎)] )          

 
$l;lw;gpupifapd; msit Gwf;fzpf;fyhk;,       (2) 
nkd; %yj;jpd; nrwpT [B(aq)]   = 0.15 mol dm-3 x 10.00 cm3    (4+1) 
            (25.00 cm3 + 16.66 cm3 + 10.00 cm3) 
GNuhj;jpNdw;wg;gl;l nkd;%yj;jpd; nrwpT  [BH+(aq)] = 0.15 mol dm-3 x 16.66 cm-3  (4+1) 
                      (25.00 cm3 + 16.66 cm3 + 10.00 cm3) 

𝑝𝑝𝑝𝑝𝑝𝑝 = −log⁡(1 × 10−5) + log (0.15⁡𝑚𝑚𝑚𝑚𝑚𝑚⁡𝑑𝑑𝑚𝑚−3×16.66⁡𝑐𝑐𝑚𝑚3

0.15⁡𝑚𝑚𝑚𝑚𝑚𝑚⁡𝑑𝑑𝑚𝑚−3×10.00⁡𝑐𝑐𝑚𝑚3)      (4+1) 
pOH = 5.0 + 0.221 = 5.221 
pH = 8.78 (or 8.7 or 8.9 or 9)         (4+1) 
 
(v)Mk;, ,J xU jhq;fw;fiuryhf njhopw;gLk;.      (3) 
epakpg;Gf;FLitapYs;s fiuryhdJ GNuhj;jNdw;wg;gl;l %yj;ijAk; jhf;fKwhj 

%yj;ijAk; nfhz;Ls;sJ.         (3) 
(Nru;f;fg;gl;l H+ ck; OH-  ck; gad;gLj;jp jFe;j tpsf;fk; jug;gld; KO Gs;spia toq;Ff) 

5. (a) 
(i) HCl fiurypd; pH. 

pH  = - log[H+]         (2)  
  = - log(0.1)           
  = 1.0          (2+1) 
 
(ii) fiury; B ,d; 10.00 cm3 Nru;f;fg;gl;l gpd;du; pH. 
[H+] = 0.1 mol dm-3 x 25.00 cm3 – 0.15 mol dm-3 x 10.00 cm3     (4+1) 
   35.00 cm3 
 =0.028 mol dm-3 
pH = 1.5 (or 1.6)          (4+1) 
,y;iy / fiury; jhq;fw; fiuryhf njhopw;gl KbahJ.     (3) 
GNuhj;jNdw;wg;gl;l %yk; (,izmkpyk;) khj;jpuNk fhzg;gLfpd;wJ. (jhf;fKwhj my;yJ 

GNuhj;jNdw;wg;glhj %yk; fhzg;gltpy;iy)      (3) 
(Nru;f;fg;gl;l H+, ; OH-  I gad;gLj;jp jFe;j tpsf;fk; jug;gld; KO Gs;spiaAk; toq;Ff) 
 
(iii) rktYg;Gs;spia miltjw;F Njitahd %yj;jpd; fdtsT. 

 V = 0.1 mol dm-3x 25.00 cm3        (4+1) 
          0.15 mol dm-3 

= 16.66 cm3 (16.67 cm3 my;yJ xU jrkjhdj;jpw;F nfhLf;fg;gl;l tpil 

Vw;Wf;nfhs;sg;gLk;)         (4+1) 
 
(iv) rktYg;Gs;spia mile;j gpd;du;10.00 cm3 ;%yj;ij Nru;j;j gpd;du; pH ngWkhdk;. 
nkd; %ykhdJ gpd;tUkhW $l;lw;gpupif milfpwJ, 
B (aq)  +  H2O(l) <=> BH+(aq)  +  OH-(aq)        (2) 
(ngsjPf epiyfs; Fwpf;fg;glhtpbDk; Gs;spfs; toq;fg;gLk;) 
Kb = [BH+(aq)][OH-(aq)]          (4) 
 [B(aq)] 
my;yJ 

𝑝𝑝𝑝𝑝𝑝𝑝 = 𝑝𝑝𝐾𝐾𝑏𝑏 + 𝑙𝑙𝑙𝑙𝑙𝑙([𝐵𝐵𝐻𝐻
+(𝑎𝑎𝑎𝑎)]

[𝐵𝐵(𝑎𝑎𝑎𝑎)] )          

 
$l;lw;gpupifapd; msit Gwf;fzpf;fyhk;,       (2) 
nkd; %yj;jpd; nrwpT [B(aq)]   = 0.15 mol dm-3 x 10.00 cm3    (4+1) 
            (25.00 cm3 + 16.66 cm3 + 10.00 cm3) 
GNuhj;jpNdw;wg;gl;l nkd;%yj;jpd; nrwpT  [BH+(aq)] = 0.15 mol dm-3 x 16.66 cm-3  (4+1) 
                      (25.00 cm3 + 16.66 cm3 + 10.00 cm3) 

𝑝𝑝𝑝𝑝𝑝𝑝 = −log⁡(1 × 10−5) + log (0.15⁡𝑚𝑚𝑚𝑚𝑚𝑚⁡𝑑𝑑𝑚𝑚−3×16.66⁡𝑐𝑐𝑚𝑚3

0.15⁡𝑚𝑚𝑚𝑚𝑚𝑚⁡𝑑𝑑𝑚𝑚−3×10.00⁡𝑐𝑐𝑚𝑚3)      (4+1) 
pOH = 5.0 + 0.221 = 5.221 
pH = 8.78 (or 8.7 or 8.9 or 9)         (4+1) 
 
(v)Mk;, ,J xU jhq;fw;fiuryhf njhopw;gLk;.      (3) 
epakpg;Gf;FLitapYs;s fiuryhdJ GNuhj;jNdw;wg;gl;l %yj;ijAk; jhf;fKwhj 

%yj;ijAk; nfhz;Ls;sJ.         (3) 
(Nru;f;fg;gl;l H+ ck; OH-  ck; gad;gLj;jp jFe;j tpsf;fk; jug;gld; KO Gs;spia toq;Ff) 
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,yq;ifg; guPl;irj; jpizf;fsk; me;juq;fkhdJ

(vi) 

 
pH=1 ,w;Fk; pH=9 ,w;Fk; ,ilNa tisapia rupahd cUtj;jpy; fhl;Ljy;  (4) 
rktYg;Gs;spf;fhd fdtsT Fwpj;jy;       (2) 
rktYg;Gs;spf;fhd pH ,idf; Fwpj;jy; ( pH = 5 ,w;Fk; pH=7 ,w;Fk; ,ilapy;)  (2) 
mr;Rf;fis ngauply; (jFe;j re;ju;g;gj;jpy; Njitahd myFfSld;)   (1+1) 
          
 
 
5(b)  
(i) PC = xC P0

C           (5) 
,uNthy;wpd; tpjp          (4) 
 
(ii) gupNrhjid I 
2.7 x 104 Pa = 0.3 P0

C
  + 0.7 P0

D ---(1)         (4+1) 
gupNrhjid II 
2.4 x 104 Pa = 0.6 P0

C
  + 0.4 P0

D ---(2)        (4+1) 
(1)x2-(2) 
P0

D = 3.0x104Pa           (4+1) 
 P0

C  = (2.4 x 104 Pa – 0.4 x 3.0x104Pa)/0.6  
 = 2.0 x 104 Pa          (4+1) 
 
(iii) thA mtj;ijapy; %y; gpd;dk; (gupNrhjid I, VI) 
Xg

C,I = 0.3x2.0x104 Pa          (1+1) 
 2.7x104Pa 
         = 0.2 (or 0.22 or 2/9)         (1+1) 
Xg

D,I    = 1- 0.2 (or 0.22)          (1+1) 
           = 0.8  (or 0.78 or 7/9)         (1+1) 
 

5(a): 75 Gs;spfs; 

(vi) 

 
pH=1 ,w;Fk; pH=9 ,w;Fk; ,ilNa tisapia rupahd cUtj;jpy; fhl;Ljy;  (4) 
rktYg;Gs;spf;fhd fdtsT Fwpj;jy;       (2) 
rktYg;Gs;spf;fhd pH ,idf; Fwpj;jy; ( pH = 5 ,w;Fk; pH=7 ,w;Fk; ,ilapy;)  (2) 
mr;Rf;fis ngauply; (jFe;j re;ju;g;gj;jpy; Njitahd myFfSld;)   (1+1) 
          
 
 
5(b)  
(i) PC = xC P0

C           (5) 
,uNthy;wpd; tpjp          (4) 
 
(ii) gupNrhjid I 
2.7 x 104 Pa = 0.3 P0

C
  + 0.7 P0

D ---(1)         (4+1) 
gupNrhjid II 
2.4 x 104 Pa = 0.6 P0

C
  + 0.4 P0

D ---(2)        (4+1) 
(1)x2-(2) 
P0

D = 3.0x104Pa           (4+1) 
 P0

C  = (2.4 x 104 Pa – 0.4 x 3.0x104Pa)/0.6  
 = 2.0 x 104 Pa          (4+1) 
 
(iii) thA mtj;ijapy; %y; gpd;dk; (gupNrhjid I, VI) 
Xg

C,I = 0.3x2.0x104 Pa          (1+1) 
 2.7x104Pa 
         = 0.2 (or 0.22 or 2/9)         (1+1) 
Xg

D,I    = 1- 0.2 (or 0.22)          (1+1) 
           = 0.8  (or 0.78 or 7/9)         (1+1) 
 

5(a): 75 Gs;spfs; 

5. (a) 
(i) HCl fiurypd; pH. 

pH  = - log[H+]         (2)  
  = - log(0.1)           
  = 1.0          (2+1) 
 
(ii) fiury; B ,d; 10.00 cm3 Nru;f;fg;gl;l gpd;du; pH. 
[H+] = 0.1 mol dm-3 x 25.00 cm3 – 0.15 mol dm-3 x 10.00 cm3     (4+1) 
   35.00 cm3 
 =0.028 mol dm-3 
pH = 1.5 (or 1.6)          (4+1) 
,y;iy / fiury; jhq;fw; fiuryhf njhopw;gl KbahJ.     (3) 
GNuhj;jNdw;wg;gl;l %yk; (,izmkpyk;) khj;jpuNk fhzg;gLfpd;wJ. (jhf;fKwhj my;yJ 

GNuhj;jNdw;wg;glhj %yk; fhzg;gltpy;iy)      (3) 
(Nru;f;fg;gl;l H+, ; OH-  I gad;gLj;jp jFe;j tpsf;fk; jug;gld; KO Gs;spiaAk; toq;Ff) 
 
(iii) rktYg;Gs;spia miltjw;F Njitahd %yj;jpd; fdtsT. 

 V = 0.1 mol dm-3x 25.00 cm3        (4+1) 
          0.15 mol dm-3 

= 16.66 cm3 (16.67 cm3 my;yJ xU jrkjhdj;jpw;F nfhLf;fg;gl;l tpil 

Vw;Wf;nfhs;sg;gLk;)         (4+1) 
 
(iv) rktYg;Gs;spia mile;j gpd;du;10.00 cm3 ;%yj;ij Nru;j;j gpd;du; pH ngWkhdk;. 
nkd; %ykhdJ gpd;tUkhW $l;lw;gpupif milfpwJ, 
B (aq)  +  H2O(l) <=> BH+(aq)  +  OH-(aq)        (2) 
(ngsjPf epiyfs; Fwpf;fg;glhtpbDk; Gs;spfs; toq;fg;gLk;) 
Kb = [BH+(aq)][OH-(aq)]          (4) 
 [B(aq)] 
my;yJ 

𝑝𝑝𝑝𝑝𝑝𝑝 = 𝑝𝑝𝐾𝐾𝑏𝑏 + 𝑙𝑙𝑙𝑙𝑙𝑙([𝐵𝐵𝐻𝐻
+(𝑎𝑎𝑎𝑎)]

[𝐵𝐵(𝑎𝑎𝑎𝑎)] )          

 
$l;lw;gpupifapd; msit Gwf;fzpf;fyhk;,       (2) 
nkd; %yj;jpd; nrwpT [B(aq)]   = 0.15 mol dm-3 x 10.00 cm3    (4+1) 
            (25.00 cm3 + 16.66 cm3 + 10.00 cm3) 
GNuhj;jpNdw;wg;gl;l nkd;%yj;jpd; nrwpT  [BH+(aq)] = 0.15 mol dm-3 x 16.66 cm-3  (4+1) 
                      (25.00 cm3 + 16.66 cm3 + 10.00 cm3) 

𝑝𝑝𝑝𝑝𝑝𝑝 = −log⁡(1 × 10−5) + log (0.15⁡𝑚𝑚𝑚𝑚𝑚𝑚⁡𝑑𝑑𝑚𝑚−3×16.66⁡𝑐𝑐𝑚𝑚3

0.15⁡𝑚𝑚𝑚𝑚𝑚𝑚⁡𝑑𝑑𝑚𝑚−3×10.00⁡𝑐𝑐𝑚𝑚3)      (4+1) 
pOH = 5.0 + 0.221 = 5.221 
pH = 8.78 (or 8.7 or 8.9 or 9)         (4+1) 
 
(v)Mk;, ,J xU jhq;fw;fiuryhf njhopw;gLk;.      (3) 
epakpg;Gf;FLitapYs;s fiuryhdJ GNuhj;jNdw;wg;gl;l %yj;ijAk; jhf;fKwhj 

%yj;ijAk; nfhz;Ls;sJ.         (3) 
(Nru;f;fg;gl;l H+ ck; OH-  ck; gad;gLj;jp jFe;j tpsf;fk; jug;gld; KO Gs;spia toq;Ff) jug;gl;lhy;
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,yq;ifg; guPl;irj; jpizf;fsk; me;juq;fkhdJ

(vi) 

 
pH=1 ,w;Fk; pH=9 ,w;Fk; ,ilNa tisapia rupahd cUtj;jpy; fhl;Ljy;  (4) 
rktYg;Gs;spf;fhd fdtsT Fwpj;jy;       (2) 
rktYg;Gs;spf;fhd pH ,idf; Fwpj;jy; ( pH = 5 ,w;Fk; pH=7 ,w;Fk; ,ilapy;)  (2) 
mr;Rf;fis ngauply; (jFe;j re;ju;g;gj;jpy; Njitahd myFfSld;)   (1+1) 
          
 
 
5(b)  
(i) PC = xC P0

C           (5) 
,uNthy;wpd; tpjp          (4) 
 
(ii) gupNrhjid I 
2.7 x 104 Pa = 0.3 P0

C
  + 0.7 P0

D ---(1)         (4+1) 
gupNrhjid II 
2.4 x 104 Pa = 0.6 P0

C
  + 0.4 P0

D ---(2)        (4+1) 
(1)x2-(2) 
P0

D = 3.0x104Pa           (4+1) 
 P0

C  = (2.4 x 104 Pa – 0.4 x 3.0x104Pa)/0.6  
 = 2.0 x 104 Pa          (4+1) 
 
(iii) thA mtj;ijapy; %y; gpd;dk; (gupNrhjid I, VI) 
Xg

C,I = 0.3x2.0x104 Pa          (1+1) 
 2.7x104Pa 
         = 0.2 (or 0.22 or 2/9)         (1+1) 
Xg

D,I    = 1- 0.2 (or 0.22)          (1+1) 
           = 0.8  (or 0.78 or 7/9)         (1+1) 
 

5(a): 75 Gs;spfs; 

(vi) 

 
pH=1 ,w;Fk; pH=9 ,w;Fk; ,ilNa tisapia rupahd cUtj;jpy; fhl;Ljy;  (4) 
rktYg;Gs;spf;fhd fdtsT Fwpj;jy;       (2) 
rktYg;Gs;spf;fhd pH ,idf; Fwpj;jy; ( pH = 5 ,w;Fk; pH=7 ,w;Fk; ,ilapy;)  (2) 
mr;Rf;fis ngauply; (jFe;j re;ju;g;gj;jpy; Njitahd myFfSld;)   (1+1) 
          
 
 
5(b)  
(i) PC = xC P0

C           (5) 
,uNthy;wpd; tpjp          (4) 
 
(ii) gupNrhjid I 
2.7 x 104 Pa = 0.3 P0

C
  + 0.7 P0

D ---(1)         (4+1) 
gupNrhjid II 
2.4 x 104 Pa = 0.6 P0

C
  + 0.4 P0

D ---(2)        (4+1) 
(1)x2-(2) 
P0

D = 3.0x104Pa           (4+1) 
 P0

C  = (2.4 x 104 Pa – 0.4 x 3.0x104Pa)/0.6  
 = 2.0 x 104 Pa          (4+1) 
 
(iii) thA mtj;ijapy; %y; gpd;dk; (gupNrhjid I, VI) 
Xg

C,I = 0.3x2.0x104 Pa          (1+1) 
 2.7x104Pa 
         = 0.2 (or 0.22 or 2/9)         (1+1) 
Xg

D,I    = 1- 0.2 (or 0.22)          (1+1) 
           = 0.8  (or 0.78 or 7/9)         (1+1) 
 

5(a): 75 Gs;spfs; 

(iv) thA mtj;ijapy; %y; gpd;dk; (gupNrhjid II, VII) 
Xg

C,II = 0.6 x 2.0x104 Pa          (1+1) 
 2.4 x 104Pa 
         = 0.5           (1+1) 
Xg

D,II    = 1- 0.5           (1+1) 
           = 0.5             (1+1) 
(v) 

L=jputk;,   V= Mtp 
       

(C ,d; %y;gpd;dk; mjpfupj;J nry;Yk; jpirapy;mr;Rf;fs; khwpFwpf;fg;gl;bUg;gpDk; mjw;F 

Vw;g Gs;sp toq;Ff) 
mr;Rf;fis Fwpj;jy; (nghUj;jkhd ,lq;fspy;)     (2+2) 
P0

C , P0
D Fwpj;jy;       (2+2) 

NfhL & tisap (rupahd mKf;fq;fspy; Muk;g KbTfSld; tiujy;)  (2+2) 
Rkepiyapy; cs;s xt;nthU gpuNjrj;ijAk; ,dk;fhdy;    (2+2+2) 
XC ,y; Gs;sp LI ,id Fwpj;jy; XC = 0.3        (2) 
XC ,y; Gs;sp LII ,id Fwpj;jy;  Xc = 0.6        (2) 
XC ,y; Gs;sp VI ,id Fwpj;jy; XC = 0.2        (2) 
XC ,y; Gs;sp VII ,id Fwpj;jy; XC = 0.5        (2) 
rkkhd kl;lj;jpy; Gs;spfs; LI ,VI I Fwpj;jy;      (2) 
rkkhd kl;lj;jpy; Gs;spfs; LII , VII I Fwpj;jy;     (2) 
 
(tiuG mtj;ijf;fhd nkhj;jg; Gs;spfs; = 30, epiyf;Fj;J mr;rpy; mKf;fj;jpw;F gjpyhf 

ntg;gepiy ;ghtpf;fg;gl;bUg;gpd; Gs;spfs; toq;f Ntz;lhk;)  

5(b): 75 Gs;spfs; 

(iv) thA mtj;ijapy; %y; gpd;dk; (gupNrhjid II, VII) 
Xg

C,II = 0.6 x 2.0x104 Pa          (1+1) 
 2.4 x 104Pa 
         = 0.5           (1+1) 
Xg

D,II    = 1- 0.5           (1+1) 
           = 0.5             (1+1) 
(v) 

L=jputk;,   V= Mtp 
       

(C ,d; %y;gpd;dk; mjpfupj;J nry;Yk; jpirapy;mr;Rf;fs; khwpFwpf;fg;gl;bUg;gpDk; mjw;F 

Vw;g Gs;sp toq;Ff) 
mr;Rf;fis Fwpj;jy; (nghUj;jkhd ,lq;fspy;)     (2+2) 
P0

C , P0
D Fwpj;jy;       (2+2) 

NfhL & tisap (rupahd mKf;fq;fspy; Muk;g KbTfSld; tiujy;)  (2+2) 
Rkepiyapy; cs;s xt;nthU gpuNjrj;ijAk; ,dk;fhdy;    (2+2+2) 
XC ,y; Gs;sp LI ,id Fwpj;jy; XC = 0.3        (2) 
XC ,y; Gs;sp LII ,id Fwpj;jy;  Xc = 0.6        (2) 
XC ,y; Gs;sp VI ,id Fwpj;jy; XC = 0.2        (2) 
XC ,y; Gs;sp VII ,id Fwpj;jy; XC = 0.5        (2) 
rkkhd kl;lj;jpy; Gs;spfs; LI ,VI I Fwpj;jy;      (2) 
rkkhd kl;lj;jpy; Gs;spfs; LII , VII I Fwpj;jy;     (2) 
 
(tiuG mtj;ijf;fhd nkhj;jg; Gs;spfs; = 30, epiyf;Fj;J mr;rpy; mKf;fj;jpw;F gjpyhf 

ntg;gepiy ;ghtpf;fg;gl;bUg;gpd; Gs;spfs; toq;f Ntz;lhk;)  

5(b): 75 Gs;spfs; 
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(iv) thA mtj;ijapy; %y; gpd;dk; (gupNrhjid II, VII) 
Xg

C,II = 0.6 x 2.0x104 Pa          (1+1) 
 2.4 x 104Pa 
         = 0.5           (1+1) 
Xg

D,II    = 1- 0.5           (1+1) 
           = 0.5             (1+1) 
(v) 

L=jputk;,   V= Mtp 
       

(C ,d; %y;gpd;dk; mjpfupj;J nry;Yk; jpirapy;mr;Rf;fs; khwpFwpf;fg;gl;bUg;gpDk; mjw;F 

Vw;g Gs;sp toq;Ff) 
mr;Rf;fis Fwpj;jy; (nghUj;jkhd ,lq;fspy;)     (2+2) 
P0

C , P0
D Fwpj;jy;       (2+2) 

NfhL & tisap (rupahd mKf;fq;fspy; Muk;g KbTfSld; tiujy;)  (2+2) 
Rkepiyapy; cs;s xt;nthU gpuNjrj;ijAk; ,dk;fhdy;    (2+2+2) 
XC ,y; Gs;sp LI ,id Fwpj;jy; XC = 0.3        (2) 
XC ,y; Gs;sp LII ,id Fwpj;jy;  Xc = 0.6        (2) 
XC ,y; Gs;sp VI ,id Fwpj;jy; XC = 0.2        (2) 
XC ,y; Gs;sp VII ,id Fwpj;jy; XC = 0.5        (2) 
rkkhd kl;lj;jpy; Gs;spfs; LI ,VI I Fwpj;jy;      (2) 
rkkhd kl;lj;jpy; Gs;spfs; LII , VII I Fwpj;jy;     (2) 
 
(tiuG mtj;ijf;fhd nkhj;jg; Gs;spfs; = 30, epiyf;Fj;J mr;rpy; mKf;fj;jpw;F gjpyhf 

ntg;gepiy ;ghtpf;fg;gl;bUg;gpd; Gs;spfs; toq;f Ntz;lhk;)  

5(b): 75 Gs;spfs;  5(b): 75 Gs;spfs; 

6. (a)  
(i)  [X]org-1 I fzpj;jy; 

𝐾𝐾𝐷𝐷 =
[𝑋𝑋]𝑜𝑜𝑜𝑜𝑜𝑜−1
[𝑋𝑋]𝑎𝑎𝑎𝑎

= 4.0 

V= fdtsT, x= ePu; mtj;ijapy; %y;msT 

𝐾𝐾𝐷𝐷 =
0.5⁡𝑚𝑚𝑚𝑚𝑚𝑚−𝑥𝑥

𝑉𝑉
𝑥𝑥
𝑉𝑉

= 4.0          (4+1) 

x =  0.1 mol           (4+1) 
 

[𝑥𝑥]𝑜𝑜𝑜𝑜𝑜𝑜−1 =
0.4⁡𝑚𝑚𝑜𝑜𝑚𝑚

100×10−3𝑑𝑑𝑚𝑚3 = 4.0 mol dm-3        (4+1) 
 
(ii)  [𝑥𝑥]𝑎𝑎𝑎𝑎 ⁡⁡⁡⁡⁡⁡=

0.1⁡𝑚𝑚𝑜𝑜𝑚𝑚
100×10−3𝑑𝑑𝑚𝑚3 = 1.0 mol dm-3       (4+1) 

 
 
      
   
6. (b)(i)         (10) 
 
(ii) ePu;g;gilapy; X ,d; %y; msT x,  Nru;f;fg;gl;l X ,d; nkhj;j %y; msT nx vd;f 
vy;yh gupNrhjidapYk; org-1, ePu; vd;gtw;wpd; fdtsTfs; rkkhFk; 

[𝑋𝑋]𝑎𝑎𝑎𝑎 =
𝑛𝑛𝑋𝑋

5 × 𝑉𝑉𝑎𝑎𝑎𝑎
 

 
gupNrhjid  [X]aq/mol dm-3 
1   0.1         (4) 
2   0.2         (4) 
3   1.0         (4) 
 
(iii) [Y]aq  I fzpj;jy; Nru;f;fg;gl;l Y ,d; nkhj;j %y; msT nY vd;f. Y MdJ ePu;g;gilapy; 
kl;Lk; fiuAk;. 
[𝑌𝑌]𝑎𝑎𝑎𝑎 =

𝑛𝑛𝑌𝑌
𝑉𝑉𝑎𝑎𝑎𝑎

 

 
gupNrhjid  [X]aq/mol dm-3 
1   0.2         (4) 
2   0.4         (4) 
3   0.4         (4) 
 
(iv) jhf;f tupirfis fzpj;jy;. 
2.00 x 10-6 mol dm-3 s-1 = k (0.1 mol dm-3)m (0.2 mol dm-3)n ---(1)   (10 +2) 
1.60 x 10-5 mol dm-3 s-1 = k (0.2 mol dm-3)m (0.4 mol dm-3)n ---(2)   (10 +2) 
4.00 x 10-4 mol dm-3 s-1 = k (1.0 mol dm-3)m (0.4 mol dm-3)n ---(3)   (10 +2) 
 
  

6(a): 20 Gs;spfs; 

6. (a)  
(i)  [X]org-1 I fzpj;jy; 

𝐾𝐾𝐷𝐷 =
[𝑋𝑋]𝑜𝑜𝑜𝑜𝑜𝑜−1
[𝑋𝑋]𝑎𝑎𝑎𝑎

= 4.0 

V= fdtsT, x= ePu; mtj;ijapy; %y;msT 

𝐾𝐾𝐷𝐷 =
0.5⁡𝑚𝑚𝑚𝑚𝑚𝑚−𝑥𝑥

𝑉𝑉
𝑥𝑥
𝑉𝑉

= 4.0          (4+1) 

x =  0.1 mol           (4+1) 
 

[𝑥𝑥]𝑜𝑜𝑜𝑜𝑜𝑜−1 =
0.4⁡𝑚𝑚𝑜𝑜𝑚𝑚

100×10−3𝑑𝑑𝑚𝑚3 = 4.0 mol dm-3        (4+1) 
 
(ii)  [𝑥𝑥]𝑎𝑎𝑎𝑎 ⁡⁡⁡⁡⁡⁡=

0.1⁡𝑚𝑚𝑜𝑜𝑚𝑚
100×10−3𝑑𝑑𝑚𝑚3 = 1.0 mol dm-3       (4+1) 

 
 
      
   
6. (b)(i)         (10) 
 
(ii) ePu;g;gilapy; X ,d; %y; msT x,  Nru;f;fg;gl;l X ,d; nkhj;j %y; msT nx vd;f 
vy;yh gupNrhjidapYk; org-1, ePu; vd;gtw;wpd; fdtsTfs; rkkhFk; 

[𝑋𝑋]𝑎𝑎𝑎𝑎 =
𝑛𝑛𝑋𝑋

5 × 𝑉𝑉𝑎𝑎𝑎𝑎
 

 
gupNrhjid  [X]aq/mol dm-3 
1   0.1         (4) 
2   0.2         (4) 
3   1.0         (4) 
 
(iii) [Y]aq  I fzpj;jy; Nru;f;fg;gl;l Y ,d; nkhj;j %y; msT nY vd;f. Y MdJ ePu;g;gilapy; 
kl;Lk; fiuAk;. 
[𝑌𝑌]𝑎𝑎𝑎𝑎 =

𝑛𝑛𝑌𝑌
𝑉𝑉𝑎𝑎𝑎𝑎

 

 
gupNrhjid  [X]aq/mol dm-3 
1   0.2         (4) 
2   0.4         (4) 
3   0.4         (4) 
 
(iv) jhf;f tupirfis fzpj;jy;. 
2.00 x 10-6 mol dm-3 s-1 = k (0.1 mol dm-3)m (0.2 mol dm-3)n ---(1)   (10 +2) 
1.60 x 10-5 mol dm-3 s-1 = k (0.2 mol dm-3)m (0.4 mol dm-3)n ---(2)   (10 +2) 
4.00 x 10-4 mol dm-3 s-1 = k (1.0 mol dm-3)m (0.4 mol dm-3)n ---(3)   (10 +2) 
 
  

6(a): 20 Gs;spfs; 
 6(a): 20 Gs;spfs; 
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6. (a)  
(i)  [X]org-1 I fzpj;jy; 

𝐾𝐾𝐷𝐷 =
[𝑋𝑋]𝑜𝑜𝑜𝑜𝑜𝑜−1
[𝑋𝑋]𝑎𝑎𝑎𝑎

= 4.0 

V= fdtsT, x= ePu; mtj;ijapy; %y;msT 

𝐾𝐾𝐷𝐷 =
0.5⁡𝑚𝑚𝑚𝑚𝑚𝑚−𝑥𝑥

𝑉𝑉
𝑥𝑥
𝑉𝑉

= 4.0          (4+1) 

x =  0.1 mol           (4+1) 
 

[𝑥𝑥]𝑜𝑜𝑜𝑜𝑜𝑜−1 =
0.4⁡𝑚𝑚𝑜𝑜𝑚𝑚

100×10−3𝑑𝑑𝑚𝑚3 = 4.0 mol dm-3        (4+1) 
 
(ii)  [𝑥𝑥]𝑎𝑎𝑎𝑎 ⁡⁡⁡⁡⁡⁡=

0.1⁡𝑚𝑚𝑜𝑜𝑚𝑚
100×10−3𝑑𝑑𝑚𝑚3 = 1.0 mol dm-3       (4+1) 

 
 
      
   
6. (b)(i)         (10) 
 
(ii) ePu;g;gilapy; X ,d; %y; msT x,  Nru;f;fg;gl;l X ,d; nkhj;j %y; msT nx vd;f 
vy;yh gupNrhjidapYk; org-1, ePu; vd;gtw;wpd; fdtsTfs; rkkhFk; 

[𝑋𝑋]𝑎𝑎𝑎𝑎 =
𝑛𝑛𝑋𝑋

5 × 𝑉𝑉𝑎𝑎𝑎𝑎
 

 
gupNrhjid  [X]aq/mol dm-3 
1   0.1         (4) 
2   0.2         (4) 
3   1.0         (4) 
 
(iii) [Y]aq  I fzpj;jy; Nru;f;fg;gl;l Y ,d; nkhj;j %y; msT nY vd;f. Y MdJ ePu;g;gilapy; 
kl;Lk; fiuAk;. 
[𝑌𝑌]𝑎𝑎𝑎𝑎 =

𝑛𝑛𝑌𝑌
𝑉𝑉𝑎𝑎𝑎𝑎

 

 
gupNrhjid  [X]aq/mol dm-3 
1   0.2         (4) 
2   0.4         (4) 
3   0.4         (4) 
 
(iv) jhf;f tupirfis fzpj;jy;. 
2.00 x 10-6 mol dm-3 s-1 = k (0.1 mol dm-3)m (0.2 mol dm-3)n ---(1)   (10 +2) 
1.60 x 10-5 mol dm-3 s-1 = k (0.2 mol dm-3)m (0.4 mol dm-3)n ---(2)   (10 +2) 
4.00 x 10-4 mol dm-3 s-1 = k (1.0 mol dm-3)m (0.4 mol dm-3)n ---(3)   (10 +2) 
 
  

6(a): 20 Gs;spfs; 

6. (a)  
(i)  [X]org-1 I fzpj;jy; 

𝐾𝐾𝐷𝐷 =
[𝑋𝑋]𝑜𝑜𝑜𝑜𝑜𝑜−1
[𝑋𝑋]𝑎𝑎𝑎𝑎

= 4.0 

V= fdtsT, x= ePu; mtj;ijapy; %y;msT 

𝐾𝐾𝐷𝐷 =
0.5⁡𝑚𝑚𝑚𝑚𝑚𝑚−𝑥𝑥

𝑉𝑉
𝑥𝑥
𝑉𝑉

= 4.0          (4+1) 

x =  0.1 mol           (4+1) 
 

[𝑥𝑥]𝑜𝑜𝑜𝑜𝑜𝑜−1 =
0.4⁡𝑚𝑚𝑜𝑜𝑚𝑚

100×10−3𝑑𝑑𝑚𝑚3 = 4.0 mol dm-3        (4+1) 
 
(ii)  [𝑥𝑥]𝑎𝑎𝑎𝑎 ⁡⁡⁡⁡⁡⁡=

0.1⁡𝑚𝑚𝑜𝑜𝑚𝑚
100×10−3𝑑𝑑𝑚𝑚3 = 1.0 mol dm-3       (4+1) 

 
 
      
   
6. (b)(i)         (10) 
 
(ii) ePu;g;gilapy; X ,d; %y; msT x,  Nru;f;fg;gl;l X ,d; nkhj;j %y; msT nx vd;f 
vy;yh gupNrhjidapYk; org-1, ePu; vd;gtw;wpd; fdtsTfs; rkkhFk; 

[𝑋𝑋]𝑎𝑎𝑎𝑎 =
𝑛𝑛𝑋𝑋

5 × 𝑉𝑉𝑎𝑎𝑎𝑎
 

 
gupNrhjid  [X]aq/mol dm-3 
1   0.1         (4) 
2   0.2         (4) 
3   1.0         (4) 
 
(iii) [Y]aq  I fzpj;jy; Nru;f;fg;gl;l Y ,d; nkhj;j %y; msT nY vd;f. Y MdJ ePu;g;gilapy; 
kl;Lk; fiuAk;. 
[𝑌𝑌]𝑎𝑎𝑎𝑎 =

𝑛𝑛𝑌𝑌
𝑉𝑉𝑎𝑎𝑎𝑎

 

 
gupNrhjid  [X]aq/mol dm-3 
1   0.2         (4) 
2   0.4         (4) 
3   0.4         (4) 
 
(iv) jhf;f tupirfis fzpj;jy;. 
2.00 x 10-6 mol dm-3 s-1 = k (0.1 mol dm-3)m (0.2 mol dm-3)n ---(1)   (10 +2) 
1.60 x 10-5 mol dm-3 s-1 = k (0.2 mol dm-3)m (0.4 mol dm-3)n ---(2)   (10 +2) 
4.00 x 10-4 mol dm-3 s-1 = k (1.0 mol dm-3)m (0.4 mol dm-3)n ---(3)   (10 +2) 
 
  

6(a): 20 Gs;spfs; 

6. (a)  
(i)  [X]org-1 I fzpj;jy; 

𝐾𝐾𝐷𝐷 =
[𝑋𝑋]𝑜𝑜𝑜𝑜𝑜𝑜−1
[𝑋𝑋]𝑎𝑎𝑎𝑎

= 4.0 

V= fdtsT, x= ePu; mtj;ijapy; %y;msT 

𝐾𝐾𝐷𝐷 =
0.5⁡𝑚𝑚𝑚𝑚𝑚𝑚−𝑥𝑥

𝑉𝑉
𝑥𝑥
𝑉𝑉
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x =  0.1 mol           (4+1) 
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0.4⁡𝑚𝑚𝑜𝑜𝑚𝑚
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100×10−3𝑑𝑑𝑚𝑚3 = 1.0 mol dm-3       (4+1) 

 
 
      
   
6. (b)(i)         (10) 
 
(ii) ePu;g;gilapy; X ,d; %y; msT x,  Nru;f;fg;gl;l X ,d; nkhj;j %y; msT nx vd;f 
vy;yh gupNrhjidapYk; org-1, ePu; vd;gtw;wpd; fdtsTfs; rkkhFk; 

[𝑋𝑋]𝑎𝑎𝑎𝑎 =
𝑛𝑛𝑋𝑋

5 × 𝑉𝑉𝑎𝑎𝑎𝑎
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𝑛𝑛𝑌𝑌
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6(a): 20 Gs;spfs; 
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,yq;ifg; guPl;irj; jpizf;fsk; me;juq;fkhdJ

tupir m I Jzpjy; 

(2)/(3) ,y; ,Ue;J 
 
1.60 x 10-5 mol dm-3 s-1   =   k (0.2 mol dm-3)m (0.4 mol dm-3)n     (5) 
4.00 x 10-4 mol dm-3 s-1          k (1.0 mol dm-3)m (0.4 mol dm-3)n  
 
0.04 = (0.2)m 

m = 2            (4+1) 
 
tupir n I Jzpjy; 

(3)/(1) ,y; ,Ue;J 
 
4. 00 x 10-4 mol dm-3 s-1 = k (1.0 mol dm-3)m (0.4 mol dm-3)n     (5) 
2.00 x 10-6 mol dm-3 s-1     k (0.1 mol dm-3)m (0.2 mol dm-3)n 
200 = 102 (2)n 

n = 1            (4+1) 
 
(v) jhf;f tupir khwpyp 
(1) ,y; ,Ue;J 
 
k = 2.00 x 10-6 mol dm-3s-1         (4+1) 
       (0.1 mol dm-3)2 (0.2 mol dm-3)1 
    = 1.0 x 10-3 mol-2 dm6 s-1         (4+1) 
 
(vi) nghUj;jkw;wJ          (2) 
gq;fPl;Lf;Fzfk; ntg;gepiyapy; jq;fpAs;sJ      (3) 
         
    
6. (c) 
jhf;ftPj khwpyp khwhJ jhf;fk; ePu;g;gilapy; eilngWfpd;wJ.     (5)

 
 
6.40 x 10-7 mol dm-3 s-1 = 1.00 x 10-3 mol-2 dm6 s-1 [X]2

aq  0.1 mol dm-3    (4+1) 
[X]2

aq = 6.4 x 10-3 mol2 dm-6 = 64 x 10-4 mol2 dm-6        
[X]aq = 8.0 x 10-2 mol dm-3         (4+1) 
 

𝐾𝐾𝐷𝐷 = [𝑋𝑋]𝑜𝑜𝑜𝑜𝑜𝑜−2
[𝑋𝑋]𝑎𝑎𝑎𝑎

=
( 0.2⁡𝑚𝑚𝑜𝑜𝑚𝑚
0.1⁡𝑑𝑑𝑚𝑚−3−⁡0.08⁡𝑚𝑚𝑚𝑚𝑚𝑚⁡𝑑𝑑𝑚𝑚−3)

0.09⁡𝑚𝑚𝑚𝑚𝑚𝑚⁡𝑑𝑑𝑚𝑚−3         (4+1) 

 
𝐾𝐾𝐷𝐷 = 24           (4+1) 
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,yq;ifg; guPl;irj; jpizf;fsk; me;juq;fkhdJ

khw;W tpil( c) 
 

𝐾𝐾𝐷𝐷 =
(0.2⁡𝑚𝑚𝑚𝑚𝑚𝑚−𝑥𝑥
0.1⁡𝑑𝑑𝑚𝑚−3 )
( 𝑥𝑥
0.1⁡𝑑𝑑𝑚𝑚−3)

          (4+1) 

 

𝑥𝑥 = 0.2⁡𝑚𝑚𝑚𝑚𝑚𝑚
𝐾𝐾𝐷𝐷 + 1  

 

[𝑋𝑋]𝑎𝑎𝑎𝑎 =
0.2⁡𝑚𝑚𝑚𝑚𝑚𝑚
(𝐾𝐾𝐷𝐷+1)

0.1⁡𝑑𝑑𝑑𝑑−3 =
2

(𝐾𝐾𝐷𝐷+1)
𝑚𝑚𝑚𝑚𝑚𝑚⁡𝑑𝑑𝑚𝑚−3       (4+1) 

 
𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅⁡ = ⁡𝑘𝑘⁡[𝑋𝑋]𝑎𝑎𝑎𝑎𝑑𝑑 ⁡[𝑌𝑌]𝑎𝑎𝑎𝑎𝑛𝑛  

 

6.4 × 10−7𝑚𝑚𝑚𝑚𝑚𝑚⁡𝑑𝑑𝑚𝑚−3⁡𝑠𝑠−1 = 1⁡ ×⁡10−3⁡𝑚𝑚𝑚𝑚𝑚𝑚⁡𝑑𝑑𝑚𝑚−3⁡𝑠𝑠−1 ⁡(2⁡𝑑𝑑𝑚𝑚𝑚𝑚⁡𝑑𝑑𝑑𝑑−3

(𝐾𝐾𝐷𝐷+1)⁡⁡
)
2
(0.1⁡𝑚𝑚𝑚𝑚𝑚𝑚⁡𝑑𝑑𝑚𝑚−3) (4+1) 

64 × 10−4 =⁡ ( 2
𝐾𝐾𝐷𝐷+1

)
2
         (4+1) 

𝐾𝐾𝐷𝐷 = 24          (4+1) 
 

         
   

6(c): 25 Gs;spfs; 
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,yq;ifg; guPl;irj; jpizf;fsk; me;juq;fkhdJ

7. (a) 
(i) fyk;  A  
mNdhl;  = 1          (4) 
fNjhl; = 2          (4) 
fyk; B 
mNdhl; = 3          (4) 
fNjhl; = 4          (4) 
 
(ii) kpd;tha;j; jhf;fq;fs;Electrode reactions 
fyk; A kpd;tha; 1  Cu(s) → Cu2+(aq) + 2e      (5) 
fyk; A kpd;tha; 2 Cu2+(aq) + 2e → Cu(s)      (5) 
fyk; B kpd;tha; 3 M(s) → M3+(aq) + 3e      (5) 
fyk; B kpd;tha; 4 M3+(aq) +3e → M(s)      (5) 
(ngsjPf epiyfs; Fwpj;jy; mtrpak;) 
 
(iii) fiue;j Cu(s) ,d; msT = 31.75 x 10-3 g       
Njitg;gl;l kpd;fzpak; = 2 x 96500 c mol-1 x 31.75 x 10-3g   = i x 10 x 60 s     
                       63.5 g mol-1    (2+1)+(2+1)+(2+1)+(2+1) 
 

rupahd gPrkhdk;  (5) 
kpd;gFg;gpw;F gad;gl;l kpd;Ndhl;lk; = i = 0.16 A       (4+1) 
 
(iv) M(s) gbtjhy; fyk;  B apd; kpd;tha; 4 ,y; Vw;gl;l jpzpT mjpfupg;G = 147.6x 10-3 g 
tPo;gbthfpa M ,d; msT = 147.6 x 10-3 g/W 
,q;F W=  M ,d; %yu;jpzpT     
Njitg;gl;l kpd;fzpak; = 3 x 96500 c mol-1 x 147.6 x 10-3 g  = 0.16 A x 600 s       
       W     (2+1)+(2+1)+(2+1) 
 

rupahd gPrkhdk;      (5) 
             W = 445.1 g mol-1      (2+1) 
 
Fwpg;G:  Cu ,d; mZj;jpzpTf;F gjpyhf ahjhapDk; FwpaPL my;yJ ngWkhdk; gad;gLj;jp tpil 
ngwg;gl;bUg;gpd; KOg;Gs;spAk; toq;Ff. 
 
  

7(a): 75 Gs;spfs; 
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7. (a) 
(i) fyk;  A  
mNdhl;  = 1          (4) 
fNjhl; = 2          (4) 
fyk; B 
mNdhl; = 3          (4) 
fNjhl; = 4          (4) 
 
(ii) kpd;tha;j; jhf;fq;fs;Electrode reactions 
fyk; A kpd;tha; 1  Cu(s) → Cu2+(aq) + 2e      (5) 
fyk; A kpd;tha; 2 Cu2+(aq) + 2e → Cu(s)      (5) 
fyk; B kpd;tha; 3 M(s) → M3+(aq) + 3e      (5) 
fyk; B kpd;tha; 4 M3+(aq) +3e → M(s)      (5) 
(ngsjPf epiyfs; Fwpj;jy; mtrpak;) 
 
(iii) fiue;j Cu(s) ,d; msT = 31.75 x 10-3 g       
Njitg;gl;l kpd;fzpak; = 2 x 96500 c mol-1 x 31.75 x 10-3g   = i x 10 x 60 s     
                       63.5 g mol-1    (2+1)+(2+1)+(2+1)+(2+1) 
 

rupahd gPrkhdk;  (5) 
kpd;gFg;gpw;F gad;gl;l kpd;Ndhl;lk; = i = 0.16 A       (4+1) 
 
(iv) M(s) gbtjhy; fyk;  B apd; kpd;tha; 4 ,y; Vw;gl;l jpzpT mjpfupg;G = 147.6x 10-3 g 
tPo;gbthfpa M ,d; msT = 147.6 x 10-3 g/W 
,q;F W=  M ,d; %yu;jpzpT     
Njitg;gl;l kpd;fzpak; = 3 x 96500 c mol-1 x 147.6 x 10-3 g  = 0.16 A x 600 s       
       W     (2+1)+(2+1)+(2+1) 
 

rupahd gPrkhdk;      (5) 
             W = 445.1 g mol-1      (2+1) 
 
Fwpg;G:  Cu ,d; mZj;jpzpTf;F gjpyhf ahjhapDk; FwpaPL my;yJ ngWkhdk; gad;gLj;jp tpil 
ngwg;gl;bUg;gpd; KOg;Gs;spAk; toq;Ff. 
 
  

7(a): 75 Gs;spfs; 

 7(a): 75 Gs;spfs; 

7(b)  (i) 

 I A: [Ni(NH3)3(H2O)3]Cl2      my;yJ [Ni(H2O)3(NH3)3]Cl2     (06) 

  B: [Ni(NH3)4Cl2]     my;yJ [NiCl2(NH3)4]    (06)   

  C: [Ni(NH3)4(H2O)2]l2      my;yJ [Ni(H2O)2(NH3)4]I2       (06) 

  Fwpg;G:  H2O ,w;F gjpyhf OH2 ghtpf;fyhk;. 

 
 II A  Pb(CH3COO)2  cld;  PbCl2 ↓    (03) 

  C  with Pb(CH3COO)2 cld;  PbI2    ↓     (03) 

 

 III md;dad;fs; Cl-, I- 

  Cl-    AgNO3. fiuriyr; Nru;f;f      (03) 

xU ntz;zpw tPo;gbT Njhd;Wk;. ,t; tPo;gbthdJ Ijhd NH4OH ,y; 
fiuAk;.        (03)  
 

I-   AgNO3. fiuriyr; Nru;f;f      (03) 

xU kQ;rs;epw tPo;gbT Njhd;Wk;. ,t; tPo;gbthdJ nrwpe;j NH4OH ,y; 
fiuahJ.        (03) 
my;yJ 

rpy Jsp CHCl3 Nru;f;fg;gl;L gpd; rpwpjsT Cl2 ePu; Nru;j;J FYf;f. (03) 
CHCl3 gilahdJ Cjhepwkhf khWk;    (03) 

 
(ii) I Ni,  +2            (06 + 03) 
 
 II 1s22s22p63s23p63d8       (03) 
 
 III n = 6  m = +2           (03 + 03) 
 
 IV vz;Kfp        (03) 
 
 V Q: Ni(OH)2       (03) 
 
  R: [NiCl4]2-       (03) 
 
  S: [Ni(NH3)6]2+       (03)  

 
  VI P: hexaaquanickel(II) ion      (03) 
 
   R: tetrachloridonickelate(II) ion     (03) 
 
   S: hexaamminenickel(II) ion     (03) 
   

   7(b):  75 Gs;spfs; 

7(b)  (i) 

 I A: [Ni(NH3)3(H2O)3]Cl2      my;yJ [Ni(H2O)3(NH3)3]Cl2     (06) 

  B: [Ni(NH3)4Cl2]     my;yJ [NiCl2(NH3)4]    (06)   

  C: [Ni(NH3)4(H2O)2]l2      my;yJ [Ni(H2O)2(NH3)4]I2       (06) 
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rpy Jsp CHCl3 Nru;f;fg;gl;L gpd; rpwpjsT Cl2 ePu; Nru;j;J FYf;f. (03) 
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(ii) I Ni,  +2            (06 + 03) 
 
 II 1s22s22p63s23p63d8       (03) 
 
 III n = 6  m = +2           (03 + 03) 
 
 IV vz;Kfp        (03) 
 
 V Q: Ni(OH)2       (03) 
 
  R: [NiCl4]2-       (03) 
 
  S: [Ni(NH3)6]2+       (03)  

 
  VI P: hexaaquanickel(II) ion      (03) 
 
   R: tetrachloridonickelate(II) ion     (03) 
 
   S: hexaamminenickel(II) ion     (03) 
   

   7(b):  75 Gs;spfs; 
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(05)
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xU ntz;zpw tPo;gbT Njhd;Wk;. ,t; tPo;gbthdJ Ijhd NH4OH ,y; 
fiuAk;.        (03)  
 

I-   AgNO3. fiuriyr; Nru;f;f      (03) 

xU kQ;rs;epw tPo;gbT Njhd;Wk;. ,t; tPo;gbthdJ nrwpe;j NH4OH ,y; 
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7(b)  (i) 

 I A: [Ni(NH3)3(H2O)3]Cl2      my;yJ [Ni(H2O)3(NH3)3]Cl2     (06) 

  B: [Ni(NH3)4Cl2]     my;yJ [NiCl2(NH3)4]    (06)   

  C: [Ni(NH3)4(H2O)2]l2      my;yJ [Ni(H2O)2(NH3)4]I2       (06) 

  Fwpg;G:  H2O ,w;F gjpyhf OH2 ghtpf;fyhk;. 

 
 II A  Pb(CH3COO)2  cld;  PbCl2 ↓    (03) 

  C  with Pb(CH3COO)2 cld;  PbI2    ↓     (03) 

 

 III md;dad;fs; Cl-, I- 

  Cl-    AgNO3. fiuriyr; Nru;f;f      (03) 

xU ntz;zpw tPo;gbT Njhd;Wk;. ,t; tPo;gbthdJ Ijhd NH4OH ,y; 
fiuAk;.        (03)  
 

I-   AgNO3. fiuriyr; Nru;f;f      (03) 

xU kQ;rs;epw tPo;gbT Njhd;Wk;. ,t; tPo;gbthdJ nrwpe;j NH4OH ,y; 
fiuahJ.        (03) 
my;yJ 

rpy Jsp CHCl3 Nru;f;fg;gl;L gpd; rpwpjsT Cl2 ePu; Nru;j;J FYf;f. (03) 
CHCl3 gilahdJ Cjhepwkhf khWk;    (03) 

 
(ii) I Ni,  +2            (06 + 03) 
 
 II 1s22s22p63s23p63d8       (03) 
 
 III n = 6  m = +2           (03 + 03) 
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 V Q: Ni(OH)2       (03) 
 
  R: [NiCl4]2-       (03) 
 
  S: [Ni(NH3)6]2+       (03)  

 
  VI P: hexaaquanickel(II) ion      (03) 
 
   R: tetrachloridonickelate(II) ion     (03) 
 
   S: hexaamminenickel(II) ion     (03) 
   

   7(b):  75 Gs;spfs; 
 7(b): 75 Gs;spfs; 
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khw;W Kiw 2 

60 Gs;spfs; 

8(a): 60 Gs;spfs; 

 
 
          
  
 

 

 
 

60 Gs;spfs; 

60 Gs;spfs; 

khw;W Kiw 1 
 8(a): 60 Gs;spfs; 

nrwpe;j H2SO4
ntg;gk;

cyu; <ju;
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(30 Gs;spfs;); 
khw;W Kiw ((b)(i)) 

(30 Gs;spfs); 

khw;W Kiw (8(b)(ii)) 

(30 Gs;spfs;); 

(30 Gs;spfs;); 

(30 Gs;spfs;); 

8(b): 60 Gs;spfs; 
 8(b): 60 Gs;spfs; 
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(30 Gs;spfs;); 

8(c): 30 Gs;spfs; 

*

 8(c): 30 Gs;spfs; 
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9 (a)  (i) Cu2+,        Cr3+,        Zn2+,      Ca2+    (05 x 4 = 20;) 
 
 (ii) I P1: CuS 

   P2: Cr(OH)3 

   P3: ZnS 

   P4: CaCO3 

   P5: Zn(OH)2      (06 x 5 = 30) 

           
  II fiury; 1: [Cu(NH3)4]2+        (07) 
   fiury;  2: Na2CrO4   my;yJ CrO4

2-      (06) 
   fiury;  3: Na2Cr2O7 my;yJ Cr2O7

2-      (06) 
   fiury;  4: Na2ZnO2  my;yJ  ZnO2

2-            
        (06) 

Na2Zn(OH)4 my;yJ   [Zn(OH)4]2-   
 
 
9. (b) (i) nra;Kiw I 

  SO3
2-  +  BaCl2  →  BaSO3 ↓ +  2Cl-    my;yJ    Ba2+ +  SO3

2- →  BaSO3 ↓  (02)     
  SO4

2-  +  BaCl2  →  BaSO4 ↓ +   2Cl-    my;yJ   Ba2+ +   SO4
2- →  BaSO4 ↓  (02)     

  BaSO3
 ↓ +  2HCl  →  BaCl2      +   SO2 + H2O      (03)  

BaSO4
  MdJ fiuahJ vQ;rpapUf;Fk; 

nra;Kiw 2 

  2IO3
-      +   12H+    + 10e      →    I2        +    6H2O      (02)     

  5(SO3
2-   +   H2O                    →    SO4

2-  +    2H+        +   2e)     (02)     
  2IO3

-      +   5SO3
2- +  2H+      →    I2        +    5SO4

2-   +    H2O    (03)     
    my;yJ 
  2IO3

-      +   12H+    + 10e      →    I2         +     6H2O      (02)     
  5(SO2    +   2H2O                  →    SO4

2-   +     4H+      +   2e)     (02)     
  2IO3

-      +   5SO2  +  4H2O   →    I2          +    5SO4
2-  +  8H+       (03)     

  I2    +    2e  →    2I-           (02)     
  2S2O3

2-       →   S4O6
2-   +   2e           (02)     

  I2    +    2S2O3
2-       →   S4O6

2-   +   2I-        (03)     

  MfNt,  5SO3
2-  ≡  2S2O3

2-    my;yJ     5SO2
  ≡  2S2O3

2-      SO2
  ≡  SO3

2-              

 

 

 

   9(a):  75 Gs;spfs; 
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,yq;ifg; guPl;irj; jpizf;fsk; me;juq;fkhdJ

9 (a)  (i) Cu2+,        Cr3+,        Zn2+,      Ca2+    (05 x 4 = 20;) 
 
 (ii) I P1: CuS 

   P2: Cr(OH)3 

   P3: ZnS 

   P4: CaCO3 

   P5: Zn(OH)2      (06 x 5 = 30) 

           
  II fiury; 1: [Cu(NH3)4]2+        (07) 
   fiury;  2: Na2CrO4   my;yJ CrO4

2-      (06) 
   fiury;  3: Na2Cr2O7 my;yJ Cr2O7

2-      (06) 
   fiury;  4: Na2ZnO2  my;yJ  ZnO2

2-            
        (06) 

Na2Zn(OH)4 my;yJ   [Zn(OH)4]2-   
 
 
9. (b) (i) nra;Kiw I 

  SO3
2-  +  BaCl2  →  BaSO3 ↓ +  2Cl-    my;yJ    Ba2+ +  SO3

2- →  BaSO3 ↓  (02)     
  SO4

2-  +  BaCl2  →  BaSO4 ↓ +   2Cl-    my;yJ   Ba2+ +   SO4
2- →  BaSO4 ↓  (02)     

  BaSO3
 ↓ +  2HCl  →  BaCl2      +   SO2 + H2O      (03)  

BaSO4
  MdJ fiuahJ vQ;rpapUf;Fk; 

nra;Kiw 2 

  2IO3
-      +   12H+    + 10e      →    I2        +    6H2O      (02)     

  5(SO3
2-   +   H2O                    →    SO4

2-  +    2H+        +   2e)     (02)     
  2IO3

-      +   5SO3
2- +  2H+      →    I2        +    5SO4

2-   +    H2O    (03)     
    my;yJ 
  2IO3

-      +   12H+    + 10e      →    I2         +     6H2O      (02)     
  5(SO2    +   2H2O                  →    SO4

2-   +     4H+      +   2e)     (02)     
  2IO3

-      +   5SO2  +  4H2O   →    I2          +    5SO4
2-  +  8H+       (03)     

  I2    +    2e  →    2I-           (02)     
  2S2O3

2-       →   S4O6
2-   +   2e           (02)     

  I2    +    2S2O3
2-       →   S4O6

2-   +   2I-        (03)     

  MfNt,  5SO3
2-  ≡  2S2O3

2-    my;yJ     5SO2
  ≡  2S2O3

2-      SO2
  ≡  SO3

2-              

 

 

 

   9(a):  75 Gs;spfs; 
 9(a): 75 Gs;spfs; 
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,yq;ifg; guPl;irj; jpizf;fsk; me;juq;fkhdJ

9 (a)  (i) Cu2+,        Cr3+,        Zn2+,      Ca2+    (05 x 4 = 20;) 
 
 (ii) I P1: CuS 

   P2: Cr(OH)3 

   P3: ZnS 

   P4: CaCO3 

   P5: Zn(OH)2      (06 x 5 = 30) 

           
  II fiury; 1: [Cu(NH3)4]2+        (07) 
   fiury;  2: Na2CrO4   my;yJ CrO4

2-      (06) 
   fiury;  3: Na2Cr2O7 my;yJ Cr2O7

2-      (06) 
   fiury;  4: Na2ZnO2  my;yJ  ZnO2

2-            
        (06) 

Na2Zn(OH)4 my;yJ   [Zn(OH)4]2-   
 
 
9. (b) (i) nra;Kiw I 

  SO3
2-  +  BaCl2  →  BaSO3 ↓ +  2Cl-    my;yJ    Ba2+ +  SO3

2- →  BaSO3 ↓  (02)     
  SO4

2-  +  BaCl2  →  BaSO4 ↓ +   2Cl-    my;yJ   Ba2+ +   SO4
2- →  BaSO4 ↓  (02)     

  BaSO3
 ↓ +  2HCl  →  BaCl2      +   SO2 + H2O      (03)  

BaSO4
  MdJ fiuahJ vQ;rpapUf;Fk; 

nra;Kiw 2 

  2IO3
-      +   12H+    + 10e      →    I2        +    6H2O      (02)     

  5(SO3
2-   +   H2O                    →    SO4

2-  +    2H+        +   2e)     (02)     
  2IO3

-      +   5SO3
2- +  2H+      →    I2        +    5SO4

2-   +    H2O    (03)     
    my;yJ 
  2IO3

-      +   12H+    + 10e      →    I2         +     6H2O      (02)     
  5(SO2    +   2H2O                  →    SO4

2-   +     4H+      +   2e)     (02)     
  2IO3

-      +   5SO2  +  4H2O   →    I2          +    5SO4
2-  +  8H+       (03)     

  I2    +    2e  →    2I-           (02)     
  2S2O3

2-       →   S4O6
2-   +   2e           (02)     

  I2    +    2S2O3
2-       →   S4O6

2-   +   2I-        (03)     

  MfNt,  5SO3
2-  ≡  2S2O3

2-    my;yJ     5SO2
  ≡  2S2O3

2-      SO2
  ≡  SO3

2-              

 

 

 

   9(a):  75 Gs;spfs; 

nra;Kiw 3 

  3NO3
-      +   8Al    +      5OH-   + 2H2O   →    8AlO2

-     +   3NH3       (02)       
  NH3

    +   HCl         →   NH4Cl             (02)     
  HCl   +   NaOH     →   NaCl   +   H2O         (02)     
 
(ii)   nra;Kiw I –  SO4

2- ,d; nrwpitj; Jzpjy; 

  BaSO4 ,d; %yu;jpzpT  = 137 +  32  +  64  =  233      (02)     
  tPo;gbthfpa BaSO4 ,d; jpzpT = 0.174 g 

  MfNt, BaSO4 ,d; %y; msT =  0.174233          (02)     

MfNt, SO4
2-  ,d; %y; msT =  0.174233    = 7.47⁡ × ⁡10−4        (02)     

SO4
2-    ,d; nrwpT   = 7.47⁡×⁡1025

−4
⁡× 1000          (02)     

     = 0.029 (0.03) mol dm-3        (03 + 01)     
nra;Kiw 2 –  SO3

2- ,d; nrwpitj; Jzpjy; 

  S2O3
2-  ,d; %y; msT  =  0.021000 × 20        (02)     

MfNt, SO3
2-  ,d; %y; msT =  0.021000 × 20⁡×⁡ 52       (02)     

SO3
2-    ,d; nrwpT   =   0.021000 × 20⁡×⁡ 52 ×⁡

1000
25       (02)     

                                     =   0.04 mol dm-3          (03 + 01)     
nra;Kiw 3 –NO3

- ,d; nrwpitj; Jzpjy; 

HCl  ,d; %y; msT  =  0.111000 × 20        (02)     

NaOH ,d; %y; msT  =  0.101000 × 10⁡        (02)     

NaOH : HCl ,d; gPrkhdk; 1:1 

NH3 cld; jhf;fpa HCl ,d; %y; msT =  0.111000 × 20⁡⁡ − ⁡⁡ 0.101000 × 10⁡    (02)     

      = 1
1000 ⁡(2.2 − 1) = ⁡ 1.2

1000    (02)     

MfNt, NH3  ,d; %y; msT  =⁡⁡ 1.21000         (02)     

MfNt, NO3
-  ,d; %y; msT  =⁡⁡ 1.21000         (02)     

NO3
-    ,d; nrwpT    =  1.2

1000 ×⁡
1000
25         (02)     

                                      =   0.048 mol dm-3           (03 + 01)     
 (iii)  nra;Kiw 2:  ePyk; →  epwkw;wJ         (03)     

  nra;Kiw 3:   rptg;G   →  kQ;rs;         (03)     

    9(b):  75 Gs;spfs; 

nra;Kiw 3 

  3NO3
-      +   8Al    +      5OH-   + 2H2O   →    8AlO2

-     +   3NH3       (02)       
  NH3

    +   HCl         →   NH4Cl             (02)     
  HCl   +   NaOH     →   NaCl   +   H2O         (02)     
 
(ii)   nra;Kiw I –  SO4

2- ,d; nrwpitj; Jzpjy; 

  BaSO4 ,d; %yu;jpzpT  = 137 +  32  +  64  =  233      (02)     
  tPo;gbthfpa BaSO4 ,d; jpzpT = 0.174 g 

  MfNt, BaSO4 ,d; %y; msT =  0.174233          (02)     

MfNt, SO4
2-  ,d; %y; msT =  0.174233    = 7.47⁡ × ⁡10−4        (02)     

SO4
2-    ,d; nrwpT   = 7.47⁡×⁡1025

−4
⁡× 1000          (02)     

     = 0.029 (0.03) mol dm-3        (03 + 01)     
nra;Kiw 2 –  SO3

2- ,d; nrwpitj; Jzpjy; 

  S2O3
2-  ,d; %y; msT  =  0.021000 × 20        (02)     

MfNt, SO3
2-  ,d; %y; msT =  0.021000 × 20⁡×⁡ 52       (02)     

SO3
2-    ,d; nrwpT   =   0.021000 × 20⁡×⁡ 52 ×⁡

1000
25       (02)     

                                     =   0.04 mol dm-3          (03 + 01)     
nra;Kiw 3 –NO3

- ,d; nrwpitj; Jzpjy; 

HCl  ,d; %y; msT  =  0.111000 × 20        (02)     

NaOH ,d; %y; msT  =  0.101000 × 10⁡        (02)     

NaOH : HCl ,d; gPrkhdk; 1:1 

NH3 cld; jhf;fpa HCl ,d; %y; msT =  0.111000 × 20⁡⁡ − ⁡⁡ 0.101000 × 10⁡    (02)     

      = 1
1000 ⁡(2.2 − 1) = ⁡ 1.2

1000    (02)     

MfNt, NH3  ,d; %y; msT  =⁡⁡ 1.21000         (02)     

MfNt, NO3
-  ,d; %y; msT  =⁡⁡ 1.21000         (02)     

NO3
-    ,d; nrwpT    =  1.2

1000 ×⁡
1000
25         (02)     

                                      =   0.048 mol dm-3           (03 + 01)     
 (iii)  nra;Kiw 2:  ePyk; →  epwkw;wJ         (03)     

  nra;Kiw 3:   rptg;G   →  kQ;rs;         (03)     

    9(b):  75 Gs;spfs; 
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,yq;ifg; guPl;irj; jpizf;fsk; me;juq;fkhdJ

nra;Kiw 3 

  3NO3
-      +   8Al    +      5OH-   + 2H2O   →    8AlO2

-     +   3NH3       (02)       
  NH3

    +   HCl         →   NH4Cl             (02)     
  HCl   +   NaOH     →   NaCl   +   H2O         (02)     
 
(ii)   nra;Kiw I –  SO4

2- ,d; nrwpitj; Jzpjy; 

  BaSO4 ,d; %yu;jpzpT  = 137 +  32  +  64  =  233      (02)     
  tPo;gbthfpa BaSO4 ,d; jpzpT = 0.174 g 

  MfNt, BaSO4 ,d; %y; msT =  0.174233          (02)     

MfNt, SO4
2-  ,d; %y; msT =  0.174233    = 7.47⁡ × ⁡10−4        (02)     

SO4
2-    ,d; nrwpT   = 7.47⁡×⁡1025

−4
⁡× 1000          (02)     

     = 0.029 (0.03) mol dm-3        (03 + 01)     
nra;Kiw 2 –  SO3

2- ,d; nrwpitj; Jzpjy; 

  S2O3
2-  ,d; %y; msT  =  0.021000 × 20        (02)     

MfNt, SO3
2-  ,d; %y; msT =  0.021000 × 20⁡×⁡ 52       (02)     

SO3
2-    ,d; nrwpT   =   0.021000 × 20⁡×⁡ 52 ×⁡

1000
25       (02)     

                                     =   0.04 mol dm-3          (03 + 01)     
nra;Kiw 3 –NO3

- ,d; nrwpitj; Jzpjy; 

HCl  ,d; %y; msT  =  0.111000 × 20        (02)     

NaOH ,d; %y; msT  =  0.101000 × 10⁡        (02)     

NaOH : HCl ,d; gPrkhdk; 1:1 

NH3 cld; jhf;fpa HCl ,d; %y; msT =  0.111000 × 20⁡⁡ − ⁡⁡ 0.101000 × 10⁡    (02)     

      = 1
1000 ⁡(2.2 − 1) = ⁡ 1.2

1000    (02)     

MfNt, NH3  ,d; %y; msT  =⁡⁡ 1.21000         (02)     

MfNt, NO3
-  ,d; %y; msT  =⁡⁡ 1.21000         (02)     

NO3
-    ,d; nrwpT    =  1.2

1000 ×⁡
1000
25         (02)     

                                      =   0.048 mol dm-3           (03 + 01)     
 (iii)  nra;Kiw 2:  ePyk; →  epwkw;wJ         (03)     

  nra;Kiw 3:   rptg;G   →  kQ;rs;         (03)     

    9(b):  75 Gs;spfs; 

nra;Kiw 3 

  3NO3
-      +   8Al    +      5OH-   + 2H2O   →    8AlO2

-     +   3NH3       (02)       
  NH3

    +   HCl         →   NH4Cl             (02)     
  HCl   +   NaOH     →   NaCl   +   H2O         (02)     
 
(ii)   nra;Kiw I –  SO4

2- ,d; nrwpitj; Jzpjy; 

  BaSO4 ,d; %yu;jpzpT  = 137 +  32  +  64  =  233      (02)     
  tPo;gbthfpa BaSO4 ,d; jpzpT = 0.174 g 

  MfNt, BaSO4 ,d; %y; msT =  0.174233          (02)     

MfNt, SO4
2-  ,d; %y; msT =  0.174233    = 7.47⁡ × ⁡10−4        (02)     

SO4
2-    ,d; nrwpT   = 7.47⁡×⁡1025

−4
⁡× 1000          (02)     

     = 0.029 (0.03) mol dm-3        (03 + 01)     
nra;Kiw 2 –  SO3

2- ,d; nrwpitj; Jzpjy; 

  S2O3
2-  ,d; %y; msT  =  0.021000 × 20        (02)     

MfNt, SO3
2-  ,d; %y; msT =  0.021000 × 20⁡×⁡ 52       (02)     

SO3
2-    ,d; nrwpT   =   0.021000 × 20⁡×⁡ 52 ×⁡

1000
25       (02)     

                                     =   0.04 mol dm-3          (03 + 01)     
nra;Kiw 3 –NO3

- ,d; nrwpitj; Jzpjy; 

HCl  ,d; %y; msT  =  0.111000 × 20        (02)     

NaOH ,d; %y; msT  =  0.101000 × 10⁡        (02)     

NaOH : HCl ,d; gPrkhdk; 1:1 

NH3 cld; jhf;fpa HCl ,d; %y; msT =  0.111000 × 20⁡⁡ − ⁡⁡ 0.101000 × 10⁡    (02)     

      = 1
1000 ⁡(2.2 − 1) = ⁡ 1.2

1000    (02)     

MfNt, NH3  ,d; %y; msT  =⁡⁡ 1.21000         (02)     

MfNt, NO3
-  ,d; %y; msT  =⁡⁡ 1.21000         (02)     

NO3
-    ,d; nrwpT    =  1.2

1000 ×⁡
1000
25         (02)     

                                      =   0.048 mol dm-3           (03 + 01)     
 (iii)  nra;Kiw 2:  ePyk; →  epwkw;wJ         (03)     

  nra;Kiw 3:   rptg;G   →  kQ;rs;         (03)     

    9(b):  75 Gs;spfs;  9(b): 75 Gs;spfs; 



2 - ,urhadtpay; Gjpa ghlj;jpl;lk; ( Gs;sp toq;Fk; jpl;lk; ) - f.ngh.j ( c.j ) guPl;ir - 2019 - ,Wjpj; jpUj;jq;fs; cs;slf;fg;glTs;sd. 42

,yq;ifg; guPl;irj; jpizf;fsk; me;juq;fkhdJ

10 (a) (i) fly; ePu;/ gpw;Nwd; fiury;       (03) 

 (ii) B: gpupif miljy; 

  C: tPo;gbthjy; 

  D: fiujy; 

  E: Mtpahjy; 

  F: kpd;gFj;jy; 

  G: Nrhjidg; nghUis kPs;; Row;rpf;F cl;gLj;jy;  (02 x 6 = 12 )  

(iii) CaCO3            (03) 

(iv) P:  Mg(OH)2 

 Q: HCl 

 R:  MgCl2 

  T:  Cl2           (02 x 4 = 8)  

(v) B:  CaCO3                     CaO   +    CO2         (02) 

 C: CaO    +    H2O                       Ca(OH)2            (02) 

  Ca(OH)2                                                    Ca2+    +   2OH-      (02) 

Mg2+    +   2OH-              Mg(OH)2             (02)      

my;yJ 

CaO    +    H2O                       Ca2+    +     2OH-
         (04) 

  Mg2+    +   2OH-              Mg(OH)2             (02)     

my;yJ 

CaO    +    H2O    +     Mg2+                   Mg(OH)2     + Ca2+               (06)                              

D: Mg(OH)2     +    2HCl                 MgCl2    +    H2O           (02)                                        

 F: mNdhl; –  (C)          2Cl- (l)   →   Cl2(g)  +  2e                               (02 + 02) 

  fNjhl; – (Fe)      Mg2+(l)  +  2e  →  Mg(l)                                      (02 + 02) 

Fwpg;G: miuj;jhf;fq;fSf;F ngsjPf epiyfs; Fwpf;fg;gl;bUg;gpd; kl;Lk; 
Gs;spfs; toq;Ff. 

(vi) kPs; Row;rpf;F/ kPs; cw;gj;jpf;F cl;gLj;Jjy;.        (03) 
 

cw;gj;jp nryT Fiwfpd;Wj / tpidj;jpwd; MdJ.        (03) 
 

  

 

10(a): 50 Gs;spfs; 

 

 

 

 

10 (a) (i) fly; ePu;/ gpw;Nwd; fiury;       (03) 

 (ii) B: gpupif miljy; 

  C: tPo;gbthjy; 

  D: fiujy; 

  E: Mtpahjy; 

  F: kpd;gFj;jy; 

  G: Nrhjidg; nghUis kPs;; Row;rpf;F cl;gLj;jy;  (02 x 6 = 12 )  

(iii) CaCO3            (03) 

(iv) P:  Mg(OH)2 

 Q: HCl 

 R:  MgCl2 

  T:  Cl2           (02 x 4 = 8)  

(v) B:  CaCO3                     CaO   +    CO2         (02) 

 C: CaO    +    H2O                       Ca(OH)2            (02) 

  Ca(OH)2                                                    Ca2+    +   2OH-      (02) 

Mg2+    +   2OH-              Mg(OH)2             (02)      

my;yJ 

CaO    +    H2O                       Ca2+    +     2OH-
         (04) 

  Mg2+    +   2OH-              Mg(OH)2             (02)     

my;yJ 

CaO    +    H2O    +     Mg2+                   Mg(OH)2     + Ca2+               (06)                              

D: Mg(OH)2     +    2HCl                 MgCl2    +    H2O           (02)                                        

 F: mNdhl; –  (C)          2Cl- (l)   →   Cl2(g)  +  2e                               (02 + 02) 

  fNjhl; – (Fe)      Mg2+(l)  +  2e  →  Mg(l)                                      (02 + 02) 

Fwpg;G: miuj;jhf;fq;fSf;F ngsjPf epiyfs; Fwpf;fg;gl;bUg;gpd; kl;Lk; 
Gs;spfs; toq;Ff. 

(vi) kPs; Row;rpf;F/ kPs; cw;gj;jpf;F cl;gLj;Jjy;.        (03) 
 

cw;gj;jp nryT Fiwfpd;Wj / tpidj;jpwd; MdJ.        (03) 
 

  

 

10(a): 50 Gs;spfs; 

 

 

 

 

10 (a) (i) fly; ePu;/ gpw;Nwd; fiury;       (03) 

 (ii) B: gpupif miljy; 

  C: tPo;gbthjy; 

  D: fiujy; 

  E: Mtpahjy; 

  F: kpd;gFj;jy; 

  G: Nrhjidg; nghUis kPs;; Row;rpf;F cl;gLj;jy;  (02 x 6 = 12 )  

(iii) CaCO3            (03) 

(iv) P:  Mg(OH)2 

 Q: HCl 

 R:  MgCl2 

  T:  Cl2           (02 x 4 = 8)  

(v) B:  CaCO3                     CaO   +    CO2         (02) 

 C: CaO    +    H2O                       Ca(OH)2            (02) 

  Ca(OH)2                                                    Ca2+    +   2OH-      (02) 

Mg2+    +   2OH-              Mg(OH)2             (02)      

my;yJ 

CaO    +    H2O                       Ca2+    +     2OH-
         (04) 

  Mg2+    +   2OH-              Mg(OH)2             (02)     

my;yJ 

CaO    +    H2O    +     Mg2+                   Mg(OH)2     + Ca2+               (06)                              
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,yq;ifg; guPl;irj; jpizf;fsk; me;juq;fkhdJ

 10. (b) (i) I epyf;fup tY epiyaq;fs; – CO2 

   Fspu;rhjdKk; tsp rPuhf;fKk; – CFC / HFC / HCFC 

Nghf;Ftuj;J – CO2 

tptrhak; – N2O 

tpyq;F Ntshz;ik – CH4 

    (03 x 5 = 15) 

II    

• fly; kl;lk; cau;jy;  

• Gay;, #whtsp Vw;gly; 

• Fwpj;j gpuNjrj;jpy; nts;sk; 

• Fwpj;j gpuNjrj;jpy; kiotPo;r;rp Fiwtiljy; / twl;rp 
• fly; ePu; Mw;W ePUld; fyj;jy; 
• Fwpj;j gpuNjrj;jpy; fLk; kio Vw;gly; 

    (VjhtJ %d;W)         (03 x 3 = 9) 

 (ii) I  Nghf;Ftuj;J 

  II epyf;fup tY eiyaKk; Nghf;Ftuj;Jk; 

  III tptrhaKk; tpyq;F Ntyhz;ikAk; 

    (02 x 5 = 10)  

 (iii) I  ghjp;g;gilAk; gukhdq;fs; 

   flj;Jjpwd;           (02) 

• mad;fspd; nrwpT mjpfupg;gjhy; flj;Jjpwd; mjpfupf;Fk;.    (02) 

  II  ghjp;g;gilahj gukhdq;fs; 

   pH, fyq;fy;, fiue;Js;s xl;rprd;               (02 + 02 + 02) 

• ,t; cg;Gf;fs; ePu;g;gFg;gpw;F cl;gLtjpy;iy vdNt pH ,y; 
ghjpg;G ,y;iy. 

• ,t; cg;Gf;fs; ePupy; ed;F fiuAk; Mjyhy; fyq;fy; jd;ikf;F 
gq;fspg;G nra;tjpy;iy. 

• ,t; cg;Gf;fs; O2 cld; jhf;fk; miltjpy;iy. 
     (02 x 3 = 6) 
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 10(b): 50 Gs;spfs; 

10. (c) (i) jhtu vz;nza;fs;, CH3OH (nkjNdhy;)          (05  +  05) 

 (ii) jhtu vz;nza;fs; – %fpspriul;Lf;fs;     (05) 

 (iii) NaOH / KOH         (05) 

                  

(iv) 

 

Fwpg;G: 1. R MdJ R1, R2, R3 Mf ,Uf;fyhk;. rkd;ghL ,jw;Nfw;g rkg;gLj;jg; gLj;jg; 
gl;bUf;f Ntz;Lk;. 

2. rupahf rkg;gLj;jpa rkd;ghl;bw;F (20 Gs;spfs;). rkd;ghL rkg;gLj;jhtpby; xt;nthU 
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